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?- projec:t is the c:ksign and construction of a Seil ar Powered Y.'a?hlng Machin<!, in which all

_,t;:.:.'? panel solar charge regulator, batteries, solar inverter and other (varimis) components

·•?

e,-,
I·

até coupled toge;her to corwen a low \•llltage Direct Current (DC) into a hi(!.h voltage

Altemating Current (AC).

lne objective of this proj1.s:l is to buíld a protnt)'PC dC',/k:e çapable orwa5hing dmlle? without

the usi.: of eleclridty but a solar system to harJm::s? to u? Tile se arc set lé) re?olve sorne oft he

problems arising from the use of existing rm:thods, i11-::iuding tht difficulty ufwasl1ing clothes

with no electrkit) ?upp\y and the high dedricity hill definition nr,_,,,,,ad,1.y?.

'fhis project ls mainly 1t,1 l1elp teílch studems tho.: él<lv;;nccd 115i:- úf sobr en?rgy whid1 <:?fü ht:lp

in improving our duil)' light eun?u111pti-:-,¡1 lhus. S0lt1r r?r,e\ Is used tu roecci?-e ¡:;rit•r_gy fro1n

the sun.
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INTRODUCTION

¡?,-/)?.•?
BACKGROUND OF STUDY

?-· ·flte everyday needs of human have led II} the ?cent dis.CO"'CT)' and de;·clopment in both rhe

field of industrial e\cctronlc? and consumer's electronics. Different ekctronics doevlces with

brilliant features have bocome part ot our d<1ily lik a result oC chis dis.cov<:ry and

development in the world of electrot1ks

The installation u?c:d on this. machine ¡? very c.i,;y for spme pllrlS comersicin- Consumers

today have done a lot of w11s.tc ?m m?mthly budgetíng by pil;ir1g c?cessivc deo::tricit:y bllls

wh.en using regular wa?hing mad1incs where

wastage on monthly c:,;pcnses. The prod1.1ç1., wt:

notkn·ctuwait lc,rc:kctricity beforç

starting your oper:!liN1. Therefore, w,; have inncnatc<l ,:,.isting Wílshing ma-:hines ID reduc?,

irn'entc<l 11re jd¡:a] for liltllilk? with

large households ll.nd limited ekc1ri<.:ity su¡:ipl:

This project is based oa the design and rnn?trmtis:,n, t' ? si:ihr pc,,1-erct.l \\•ashing_ nindiine

1,l SCOPE (U-' STCDY

This pmject is c;:irrietl ol1L ln ?11 :irca with limited ckctricity supply. The .,?Vpl.'ofthe sllldy is

to design and ço11,;truct a workabk soltir washing nrnchine oi" l KVA that would c.,1st clothing

¡¡ml provide alternative Ü)r eleclricity p,,wer,;d fri,m \EPA hased ç,n the ;;;_mfiguratiun of th,::

proposed study, The charge controller, solar p,me\ of 300waíl arnJ solar inverter ?re

¡mwi<l?

to improve the cff?tiveness. and the strengLh of the washing machine whenever tllcru is

• f h. wdv is tn r..:duce man power ln ,1tilizin¡; 1he washicig

power failure. The essencc o t is s •

machine for clothing and draining c:lo1hcs.



fflM o-fthis project is to des. ign and CóllStmct a solar powered washing machine using

VA solar inverter regulator,

Among the objectives of this st1.1dy &? follows:

i. To build a prototype cnpabl. r
.

e O washmg machine that WOLild ha11dlc clothíng wíthmlt using

electricity supply.

ii. To reduce man power efficiency while using this pmpustd pmject.

iíi. To maximize the usage of solar cm:rgy res?11rnss uv:iilahk to power the w21shing nmchitJ;:

iv. To save NEPA bills. and pre\•cnt eleculcity interfen.·Tiü:(EMI)

1.5 SIGNIFICANT OF STl!DY

·n1ís study of ii Solar Powered \1/J,-hing fvla;:hine 1\ ill pr,l1"i¿e. a me,:ns c,fi:rnppin¡;c ¡I,;.; gre:iüy

and cheaply availabk sol.ir a:nerg:, to g_tnerc;lt ¥k,¡u?tt: p,:_,wc,r sl1¡,ply fc,r the wa.,fiing

machínc via 3 solar panei th::.t ,,u,ild pc•1Hr J w.ishi1·,l; mad1i11..: with 1i1e hdp 11! ? \OOAh

banery and other cmnp,ments.

l.6 .ruSTlFICA TION 0}: STl!Dr'

Nowadays, with the challenges fo(,ecl by the eco11,imy it1terferer1?e or pow..:r supply, 1here ¡-;

need to exploit un electricity súms·e Ltsing ,¡,Jar ¡iowc,r. Solar ¡>[lwcred Washing Machit1;; ¡?

designed to make it ea<;ier for the comnrn11i1y to be inbmd-contrlllled a11d allow the- wí'lshlng

to be done at any time àc,;pite the ab sene,;;: of ek,miáty ,upply. \>¡,'Ith thi.: av,lllahtlity of tlih

machine, the time to Wfl-?h clothes will be s.a,,·t:-0 in tht: ab?enci: ofelcctrícily ?upp1y. Th,.; cost

of this maintenance is also lo;v an<l easily ni.1,lntained. lhe 1nachini: is. adapted from the

existing washing machine but it is improved efficiemly ll;· thinking about the ideas and

ftnnoveli()IISto add to the new design of 1he machitte. This machine has solar panels to supply



Wffih when there i& ele'Ctricity supply only

1.7 PROBLEM OJ.' STUDY

We are in the spite of a difficult place lo find 1;kc1ricity as in the i11tçrior. (\·1ost pe,ople spend

hours wa?hing clothes by hand. People so.iked up their clotht:? and then hit tbem c,11 li rock to

remove the dirt. Selar Powered \Vashing Machine is an inn<:waLiDn frrnll nn exi<.ling ?,,ashing

machine. Thi-; is due to d1t foci that e.,;istü1g washi11g nrnd1in<cs c:mrwt he 11.,td withom

electricity supply intake:. Moreü\'tr, in the absence ,1f íl washing 1m"1Chi11e mml ofihe111 l1<Wi.:

wasted time washing ,shirts using, h;m<l-.. Thcrdüre, lht" id1.::1 of Lkw\upi11:; üiis inncwatm11

project so as to help in n1aking wC1.sl1ing fast ci!1d
c:11,:,

t.8 METlIOUOLOGY

The methodolog.} to he aJ,1ptcd for this ?1\Hl}' J:;

l Gd a solar panel that \V<1uld harvtst -,e!ar t11cr?y.

2.

batleries \'Ía the harvest solar energy

3. Get a working wash in? machlnc thal c111.1ld
wash any dirty or st;.iined dNlics

4. Get a bat1ery of1 üOAh th<1t wíll sto? cnerg:,, from the iíl<.:-oming soh1.r panel.

-, ystemlúCnsurethtalxivtlistcdob_it-.:th·s!'-fileduly
5. Tes! the con1>trLH:ted dettrnn1c s

met.
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Figure 1.0: Bloc.k dia?ram of a prnposed rlesi¡::ned ???tem

1.9 PROJECT DESCRIPTION

This describes the organiz;illon of the ?tudy aJopte,j belDw

I. Chapter One i:-. the introd11çtlm1, aims .i.ml 0bj1;1:Ü\•es, sc1:pe of .srndy signifinnt,

ju?tificatkin and problems of stud?

2. Cbapl<:·r Two ls ilbouc lhc liter¡¡ry review th,11 di?,-lo:,;i:d t\1c Ílllj.lQrlllllC:eand exis1e1m.::

of new study over pn::sc:m study. It ri1lighte11s all 1hc ú>tllponetib i11vnil-es for tl1e ?tc,1·y

3. Chapter Three is the c\lnmL1-'.:l¡i,111 oftht sruJy. Thi? gives ,:rnl tllc: meth<)Jology to bi.:

taken in achleving the üb_ic(;tivc.? olsr.11,l)

4. Cb1tpter Four¡, RcsL1lt c1nd ,-'\1wl_ysis c,f mid? H,i? shows thL' 0,1tput result ui the

study and how the objective could he acl1l,cvcd.

5. ChJtpter Five is thi: sLU11nrnry c1nd Rc:comnwnctallon ciftlic st11dy
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METHODOLOGY

·IJteracY studies are a very important aspect. Necessarily need to be done in the production of

&Jlroject. Wilh thorough research and all the necessary lnfom,atlon gathered, projccl cem be

done easily and systematically according to a prcdetermi11ed and planned schedule

Cleaning clothes basically requires someone tn scroll as w¡;JI c1? rnb clothes scburn w bn:ak

down solid stains to allow the soap solutkin lo pcni.:trate j¡, Originally iL w¡is do11c b)'

scratching or crashing dothes on a rod, in the river. until t!ic tpilal<.: 0f the tuuch bc)m.ls

lingered. During the Roman times. h.umans 11/hit<!nc<l the dress by scT.1td1i1ig it on c1 rod(

while letting the soap be informtd of it. At tl1a! time. s0a.p was m;-11.!e ofanim;,I fue. Washin?

machine technology ,?a? de\'eloped as a way to rcduc'.C ma11power rn11s11rnptlon & cl rc?l1h ,:,t

the process cif scrubbing by providlng :m upen t:ib or :,n cl'¢i..l coní:iin?r wifo ?1 r:idlus to wr1sh

the dress au\ornaticall) Sine-e the electrióty ?t1pply 1us yet tu be wiJely .1v:1il::1hle 11mll the

earliest oí the 1930s, sorne of 1)1l·se washing rnach\nt nwds+• used low-speed single-speed

cylinder gasolinç enginr:s. Sínce \\'lltçr shuuld be hea1cd to wasl1, hN snapy w::iter is \•llluabk

and wi\l be llS.ed repeatedly; first w \1Jsl1 cloll1"s thal were i·,,); dir\?·, follo\.\·ed by more dirty

. ;ide ofwct-1.1d. th<: newer salty was made ol'meta1 tu

clothes. While thi: earlies! models v.ere m

,
II ·d under trie washing tab to heat water during the day's

allow the fire loops 10 be insta e

. - .

. .

soa from clothlng .¡¡fkr washing •? ur1gim1lly ¡¡ ?¡;par.its:

washing. The process
of unnat1ng -

p

process. The wet clothes wen-: origlnally slit with hand? to det<:Care, To reduc¡; triis

,, ?t¡ (lll!y , piece of clothinS c,n be swanked at ,ny °"' time, The eocJ;eS< cotl«s

"

I li:¡Jt".'.,.;,,ge!o;tri•

mot<>"· Modem methods fu, udnstion thro"gh rotation ooly

·

-YJftft?·tnQbMW!Ui\>rtaled·
•fhe.dry rotafiooprocessrequireshigfl•

't?::: ·¡;".



•?;?'.! a:âd ? e>leetríc moto

IP. Upan completk, _

u. Originally this process is done ,s;eparately on a drv

n ot washing, users need

•

ing tab 10 the dry
.

10 transfer their own clothes from the

spm tab beforr: the cl th

·•hines are known as semi-auto -

o

.

es could be rotated to defecllte. Sud1 washing

)O meet up the newt h

mat1c Washing m:ichíncs and gradually improve..-l ln urder

ec nology devices due to th

machínes.

eir presel1t nimpan.: ll) m1tomatic wa?hing

Many efforts have b?en made to reduce tremors

an absorbe l

-

due lo unbal;mcL·tl \oi1Js. such iiS installing

n ?ystem as wi:11 as a machine t

.

"

all
_ _

urnmg switch auk,mati,;:ally as it roars c-ul tmid to

. o?

Us.t:í':l to rearrange duthing in a dry spin tab. ['vfosl rnu<lt:rn machines wme v,ilb ¡¡

hqu1à--covered bracekt to deal with a slret,::h of irnb,1l:rnce

2.2 EXISTING WASHING 1\-"IA,CHl!'iF

Refors to existing products in the m:nk.cL. L'ndoubtedl\. thls txisting ma;hine typL: benefit

consumers. Ho1no:v.e1·, the product io still u11;;¡¡ti,HK\l1r_1, Thi,; is be?ílusc in the al_1,cnce of

electricity, the prodw.:1 cannüt ,1ork dfo::iently <lu<" ID o.bL,nce ofp11wer s11pply !"he washing

machine takes time- as a res.ult the ma!-..er due tü its ,peclfü.:?lion .i.mi nH1tp1.lsiti(•n

2.3 CONSTRUCTION PROCEDL1RES

Thís new study is lo design a workable and tforabk washi11g mc1c.l1l11<.: that could b-e ba['[Jm,??

to remove any stains or dirty path which gi\•es a new pmd,1ct. It cuvers. varlúLIS :.,spec:ts Lhat

should be taken into consideration both phy,icul!y. science, ii? well n.? the e11viwnmcl\t. lhls

is important because the production of new products musr meet the characteri?lics that suil

tbc needs of the needs. Res.earch should also be doni; it1 terms of snfety, ¡¡(lracilons. etc.

According to Msnahar, Lotia in l999, several lyp¡;s of addltiunal compom::nt:o. .and toob wtre



?- on the weight of tools tht1t have a lifespan .such as solar panels. User:s are often

likely to Choose products that have a1l0rdable pric,..s, have privilege ú-:alllres, ai,d are

-L.Cesi: Selection of materials usei;! to ohtain low prod11c.c m,mufaduring ci1pirnl costs_ Apart

1iom conscious capital us.ed. tht quantity of materi¡¡ls .should c1lso be empha,oized in •)rder tu
, l

avoid any futuce dffficulties. Simple cs, oi desieo colm coe also'"""' copitsl prndcctico

theme being a new products.

ii. Safety: Safety fealures are nccessnr;, on L"ath produi:t proJuLT.J. If se;urit;· li-arnres arr not

highlighted, products may not be accepted by consume1·s ílOI the autluxities wl111 ,1pprnvc the

results ofthc product ere.ilion. E,ich securit:, ii.:atur1: ?110ulG be hig:hligr.kd -Jll thc m,,nual

iii. Color: Thi!i ;J.[S(J plays íl vital impmt:.ml ro-!e in making ch0ic?? l0 cr?atc a pr-oduct

invention. ln úrrler to ?ain attrJctivcm:,? from

ac<.:Otding to the com.:ept ofLlark col"r for the pmduns lu 11,wc a lon.12;er iik::-pan.

The strength of new build depends r:,n the- circt111Ernr1ces m inan1v.::r ;1f th1c

-eunnectcd
structure. íhe selection of each of thtse cotrncclioas. .:.kp?nds on the fürm ;,:,t strndurc.

l<."JturnJ product? are rnk1rL·J

fum.:tlons., Jesign, :;.urrounding conditions de.

Other Factors To Be Takett hito Consideration:

. ?idercd for this prototype is n1ediurn which ls mrn,krate to carry and

Size: The s.1ze con?

li.

easier lo utilize-d.
,

,- , struc111re for thi.? study is s\rong beC<Just: it

ture and Stability: The- conne¡;ll\ It}
Strue

Jc most of ihe components that need \o be pact

Id' te<:hniques. to coup
uses we mg

.

so strong and the iron selection type 1s also considered

together. The iron used is al

.

th t bears the burden .

.«ordin& to the iron capacity a

'"1 111

.,1
"'



To.tun and Color: The texture$ and colors selection must be in acct,rdance wllh the

use of machines and look beautiful and attrnctive to purchase

JA PHOTOVOLTAIC SYSTEM COMPO?ENTS

A basis photovoltaic system c?insists of four mr.in ç¡;impollellt.?: Soili.r panel of300W, Bu.ltery

., of lOOAh, 12V ofs,ilar charger, s.olar inverter cu,J thl: lnaJ which is the: w.1shlng 1m1d1inc

The pElnel are responsibk for collecting the energy frvm the 3un and gencrfLting c!eç.rridty

The battery stores energy fór laler u,e_ The imu1cr cmmcs the
pa11L'l

,md battery wrc wwlíng

together and conven the energy of the Slltl 10 a DC su11rly. The ]0;1d rcf.:1·s t1) any dc:vice th,;1t

requires electrical ¡'l{lw?r. le is import,mt to rcmcmb<"r that p!l.ricb Jnd lrnlter ::;re dirLcL

curri::nt(DCJ.

2.4.I Washíng Machine

A washing machim: is dc:;;igned (C) wash c]oLh<:? !11cludit1[!. ,hilt'>. towels and sl1,,cL:s. The term

refers to mad,ines using 11,;1ter and di.:tel'g-:nt c1 rn,1Jc,r so·_m:;e ;if a,v8shin,s rn1íik-: dr:,-

cleanings th¡¡! use alternative Jetcrg?nts a, ?h,11111 in figure 2. ',

r



Canada and Malaysia. During the washing C)'cle, the cli;,thing-fi\kd tab is fi.lh:d \?·lth much of

water to support clothing and rotation;;i.l mcivements pufüng dothi11g intCI the central base

section towards. the ro?.tticm. Then::l:líl.er, the dress moves rciward? the 5l,1e of lhe tab c1nd \lie

recurring proce:.s for the üpposite dire.::tion ofwtafümal whc:d tm,il ',\-ashing lime oenJs, Atki·

lhe washing pwcc?s ends, some watel' is disçardcd 11ml the rulatcs the clothes in ª \'L<"Y short

period of time to crowd the dothc:s to bc1lam::t ;lie cluthe-s paylotLd bL,for-;: Ih? inu;rnicdillfY Jry

rotation process lhe ns:::-:t prnces, i? ro:pc:?1ted for th..: fil'sl ,wd Ins, l'im,;:. :.i1d a-flu· the bS!

rinse C)'de 1;'.TldS.
1he ]¡\\[ dry ról;\\Íllll c?d<:: ias'.? 11hc)lll (i 1nim1k.-i to dry lhe Jr,;?? çrnnple:?I)

as shown in figur..: 2,2.

d •wa?bing, machín? tliagrnm

Figure 2.1,: A top Joa
.

1 J fr,:m!. nwchin,:: r¡;quirt a L1-ser 1c, t:mer

Washer Machine: \VashLrig ,_,a

1.4.1.2 Front Load
.

t via silly wait':I'. lhllS. the effect is tdt rmd to1Jd1¡;d

clothing into the tab itirough door tron

.
. .

gr,wiLV,
rvlovcment tab id llsed rn

h rno..,ement t11b
and ucuvn .

before being produced
throug

. . the po lie)' tab as shown in figure 2J,

on tab before clothing foll to

lift the clothing toª part.



¦
Figure 2.4 A front view of Solar Panel of JOliWatt díagru.m

2.4.3 Solar Cbar&e C(mtroller

Some (unctioOS of ,ola, Ch"''" Coottoll<' are acrnoghtg wrreet to, filliog t, t,uteties, ,,oi<lin<

?,.Mi•& and"'"'''" tel'Sil<, nrettaging
di?h,n;<C'relimd

,w·rnat from th, !mtt<<y '"til the

(?;-,¢MIi'
,-d, and tire••""""" of ¡o,d ,od moaitoti"' of battery t•mP'"'""· Tb•

·

¡.;;¡,_?.,..,.tudo,....-
,....,..t1ta1

,dd ,,Juab!• ioform,tltm ond "'urity wntrol ..,tb•

..
_,_.'..'._,



onve,ihmcy. none of these feattires arc requi=I for a working photovoltaic sy?km as

2.S.

. -

e---,
-

Figure 2.5 A solar 1:harge"" controller

2.4,4 Inverter

A :;o\ar lnvert<:r :.l-5 ,'lll electrnnic dnicc., \\1c1.1 rn.nert? DC

?tandard househ(ll<l AC I olt?gc for u,? io pc,wer rnnir11c,11 ¡,íll ,111ly

has a direct AC ,;:nn1•c.,r;.ion !unction. bi,t ;;loo for,ct'.ür.? th?\

system error maints:11.ince fum,tÍ\ill. l! work< Jc\i,-el·, ar.ó foutiono ofpl•½n 1:lüsur?. m?,.i,-:i•.11··,pcw-?T

tracking con1rol fonç1ion. anti-frc,e c-p-:cJ•.i,11•

¡: -f?,7:11,
F11ure 2.6: A diagram of a solario-verter

2A.4.1 Classification oflll•.lerter
Circuits

lmlemr a,< classified into g,oups
based on ''"' wmm"Mioe pdMipl<. The """"'



diwits· or de>. ice and c;an

.
.

.

groups:

•enerate mdepsndent AC powe<. Th= .,.

.t ;:fii:1l0Ctangular invener • .

,
•.

c1rcu1ts.

i,:?:,

l "'fbepulse with modulated'
'

ii The

inverter circuits.

I, resonant in.,,erter círcuits.

U.A.2 Typn of inverters

?_.Multivibrator driven inverters

ii. SCR dfr••cn inverter'>

fü. Res\5(iye-çoup\e transi?tor iriv,;nçr

¡,.,, Two transistor \ypç using one or two t.-,m?fonnn>

'i, Single transistor ,?ith sint;le transformer driv..:n

2.4.4.3 Factors detcrrnininv. the choice of in•.-crter

ln building and ,,electing the type of inverter 10 be u?ed. the rullD,¡,,ing ccrndi!ions needs t1) h?

o,nsiden:d,

·

The efficiency stability ofthç c,i.llplLt v,,iw?r.

The pawer G1pi,city of the loads to .:.:arf')

The efficiency of DC to AC pü\\'<Cr
conv..:r5i011

Overload protection (1flhe inverter

J'lt< l¡otte<)' ston:s enecg)' p,odsccd by the sol" paoel tb'1 is sot conwrned hy tht• load.

•

·,,

_., the batt<'l' suppHes
e[ecrrldty, les positi" '"mloal "'" "" c,thode ,md the

·, ·r terminal as anode. This ?o,cd '""gy c,n thet, be c,s,d du1lo• p«iod of low oolo,

·¡?
·e.o wb"'1 Ih< -'l' is oonnected

to 8" outdooc cicc,l, the eloctrolytes are able to

.'â ruo, iotU ÚI tt and ,now the ,hetnical ,e,ction to be omnpleted on a ""'"" tenninal

,

.
-jt>lli< _.1enral çl!<,oit. Tho movement of ion in the b<tltoey ;,

2.4,5 The battery

l,fll



::>•'f'.f/¡?'0Ut-0flh,; battery· and provide its furiction ffi.. shQWlt in• itguN

• -

.,._re 2.7 A diagram ofa D11· çell batter,•

2,5 DESIGN SPECIFICATIONS

.

This design specification s,x-dfies th

?-t;,e to e,isün rn .

e cooC.g,rnt;oo sod''" ''°'1" oftl.e pmpc,c<l pm<l,c\ <>O' gim

g p
dud problem, which ?re listed l:dü\',

a) "íltis product can be best used in hostel. li1t1nclr:,· J1i::i h{11nc

b) This product is able to

neededbytht:S.tLld)

e) TI1is product dots not r;;quirs, c:-.1e11?i1•c s¡n,c ur I.ir!;? :.o:,cc btfort it L?n h·, i'.,?'3lld ¡,:id is

easy to ?wree1)crg)

l.5.1 ELECTRONICS coMPONE','.''ll' t;?E.D

l.S.l,I RESISTOR

A resistor is LC>ed
te, resíst the fiow of currtnt !lowir,g tbrau¡d1 in a c\rcuil. pn,vidt voltage drop o.rid

' ...,;¡,,1, electrk e,<Cg)'• Its ,b;füy to ,esi" ;, kmmo" '"'''""' which is m=mcd io ohms. Tee

'°""'"""' t,etween ;is 1,,nüoals ;, p<oP"rt;oool
to <h0

decn-ic '"'""' ,od th.s ;, deoo io "'"''"'"



Figure 2.8b: circuit s?mbol ofa fo:00 resistor

'SolR,e resistors ha.ve their resistance boldly writtrn 011 them. T11Ese rni?tMs are rnlkd choke iesi,wi·s

Olher resistor,., hciwever. are called coded. C(,lour codrd n:?ist,,r hcü't four b«nd on them

Table 2.1: colour coding re?istor.



figure 2,9h: Diagram ofa v11rlable resistor

,A capacitor is a device or component that has two led sticking out ofi1 and 11sc in ?wring and

filtering charged. Capacitors is a measure of a capacitor's ability 10 store çhttrgc. A large

capacitance mean? that more char£C can be stored. Cap.icit.iítCI;'" Is measm·ed iri fa.ro.ds(I·)

Function

Capacitors store electric ..:harg(; which .1re u?i:d wiLh re;;i?wr? in timing ,;;irçuit bccr,11?t' it

takes time for a ccipaçitor to ?et fully (hargL•J. They ;ire used ll! s111uc-th vM)·Ííl!! lJC ?11prlies

by acting 1:1s a resc-rvoir 0¡ -:h<ir?.c. Th<é'.)'
:ne ,,h0 11,e in füt?r circuit bec:rnsc (:.Jpt1citrn--s. easily

allow AC {changing) :;.ignals but the bklk LlC sign:i.ls

Types ofCapacítors

I Elcctrolvtric capacitor
•

.
. ·zt,J_ i ç it has both p,isiüvt ¡tnd r,q:;miv? 1em1inals. Tliey .i.rt:

This type of capacitor 1s po\iil"!
' ·

, .
.

. ··t:awtoknowths:cap11cilt1.t1ceolelei:trolytic
not damaged by heat when soldenng. lt is -.

.

d
"th the ?,oltag1;; ràting on their body.

capacitors beenuse it ís clearly pnntc w1

·'''·.'11I
-

------
.-•-..........wric e,,?cltor

4,la,gmnt

M.,_,_.,..u•·,··



J]' ... re 2,10b: Symbol of an electrolytic. capacitor

types are not polarized i.e they havc neither positive nor nçgativç li:rminals aml may b;;

unusual type {polystyrene). Ttil;'y have high voltage rating? ofat lea5t 50v, usually- 250 also. !t

can be difficult to finds th!.' values oftlu:se ?mall capaótors because thert are many types {lf
•··

them and several different labelling :;ysteml Many small v.1\u?, uLptickors liave tlicir value

prínted but without íl multiplier. so you 111.:i.:d to uso; e:;.periense rn wurk Olli wh.it the

multiplier !:óhould be? For ,::;.:imple O. l means O.I uf I CI011C. s,.,r11s:tim? ths: rnulliplicr is u?cd in

place of the decimal point: for e:-.c1mph:: 4n7 nie,,ns +.7nf?1s slwwn irl iig1.1re 2.11

i

7
Figure 2, I ta: Symbol oía ceramic aod rni?a eapacitor

--•"""""'"
. ture diagram ofa ?runm:

Figure 2,llb: A pie

Captcltor number code
. wherf printings is difficult

used on small cariic1tors
Anumbéroode is often

't\e 1• munber is the first digit

,,, 1b,'.3" uanber is the second dígit
a.cit.anee

in PF
-,.,

- .

-n

. fzetO tQ give-thcca.P•r.-?;.

:?-is$111UJnbcl'º 16
,1,1':-



00·1ttt1:.;¡Jlil!J11;11..,-._
'....

--

-

-_

-

-

andvoltagcratit1g102- IOOOPf. tnf(not l02pf!)

.

472jtneaQS 4700pr ..
4.7nf(J means S%tolerance).

µtJPIODE

... }11

js-únidi1'ectional component.it allows eleçtrons to flow through ca.,¡il>· in om: way but

?: oppo!IC
flow of electrons in the opposite direction

::::;

types of Diodes

1 Coaunon silico11 or germanium diode

'{hey are used in rcdification of current (i.c to co11vert alternMiv.: ;.;urrent (AC) to dirl'?t

current (DC) and they are also cc1lkd ge riera I pur¡,ose sigmll diude eg. ·¡11c IN ?erice'; which

arc made from silicon at1d h:i.\e a forwrird \'(_1irnge drop ot'll.lv

Germanium diode sud, as tl-11.: 0A90 h;ive a lower fo1,v.1rd ,.,-,llag.:Ump ,o,fO.::voll ¡,w1 this

make them suitable for use in rfüfa, circuit as detccrnrs I\ hich ç:,.;\rnç1 audiü ?ignal frnrn ilie

weak. radio <;ignal. For gcñeral u-;e. \\hers: the ?I,.: (1ft\w lt)l'',\Llrd \'l'°ll?_?c Jmp i? less

importan, ;;\icoo diuàe "'

bc11e,bcco:"'th:,:?:::,:,::•:::'?;::•':',:::::!::::::•::,,
soldering they h,1v.:"' lowi.:r rc?1\t,,nl i1 iene . ~

current when a re'-'t'rsc ,-olt:.1?..:

Cõthode

All? --(-l
(+)

. ·mbol of a corumoo silict,ri di<1dt

Figurel•=-}=
of a c0inwoo silicon diode

Y-11-ure
1.1-Zb: Diagraun



j
-?-?•-?cof

·'. ,-fftet. is
.

. connecting diode to mak.e

.

one of them and it ls "' .

a rectme, which conv,rt AC to DC. Th,

roqu1rcd. Bridge rect'

a1lab\e in special

•fie, are rated b

_

,.,k,ges coetainlng the fou,

. They have four le

y their maxim1Jm cLJrre

•

ads o, tennlnals·

nt and maxlmom cesmed

'
11£! ,nputs .,., !ab<lcd• A

. th' two DC out t

s shown below

pu are labeled .- and ·,
th? two

+
x/

o----,/'J
DC

AC ,,' id
output

input~
-Ç--

? ?-

figure 2J3: A Bridge Rectifier

The diagram show,;, tht (,peratinn ot ¡¡ briJ'ê.t:
..

- - .

oltemative

-
'"""""'""'""'ts ,e'° DC N"''" how

figure2.13

/?
•?--

figure 1.14, magratn showiog ,,elo"' type of beidgc ,eclifle<

is also called LED, ls a type of diode wi,ich ll,ht, op whee the '""'"' flows in the

-can! direction. li hos a ¡¡,,waed voltage droP ia the ,aogc of 1.5 to 3wlt Thm "º the 7_

f?>a numeri< LED di,plays
mo?\y use fot r,miliot LED display bo,,ds\signs which""

.,,..!!'d in a pan<rn
(e.g fot showieg nurnb«\digit 0-9). Then,'"



. .

board, mmtix
LfiD¡¡ we Uaed as

indicators, digital display,;;, d1gl1al Signa shown in figure 2.14

11

t--cl
?
-f.

:t1g11re2.15a: S?mbol ofa LED

? :1.5.1.4 TRANSISTOR
..

?.

/?
_,,

.

;/'_,,:lJ,.

Figure 2.15h: Uia?rdlll ofa LED

A tramoistor is a sem1-comfoctor dtYice us.ed tu iimplify ;1ncl swltchc:J dectronil;. sign<1ls. IL is

made ofa :.olid piece of semi-ccmductur material. with iil lc:a?\ 1hrec krminab for cotrnection

10 an ex:ternal cin:1-1i1 as in tig 8. A \'Olta.ge or cllm:nt .:i¡>plied m one palr (,ftht tr;msisiora

1em1inals changes 1hc e urrem flowing tl1nlllgh a1-.iither pc1ir ?\f ti:rn1i1mls Uecause the control

power Ci:ITI he much m0rc th.in tht: con1r,:1lli11g \111pull p,",.ef- the m11·,shtDr ¡lmvidts

amplification of?ign.i.L rcJ,11 _ ?\1moe 1r.11bis10rs a.ri.: pnd:Jgi.:J i11üi•·llfoa.lly. bu1 ma11y mme-

are found. embedded in int"°gr:ned circuit ;i? shcswn in t;gurs: 2. lS

:::l
'"'a,

I' ()
figure 2,J6b: symbol of11n Nl'N tram1Mor

,e<s oonvert AC electricity
from one ,,oliage to ,nothOC with lirtlo loss ofpowe<.

worl<s only willt AC on? this is one of the reasons why main electricity is AC.



-

I
iswled eeeondary. There is no electrical comieclio11 hetwcen the twll coll inste.ad, ther

'tinked byan alternating magnetic field creaR-J in soft in..m core ofthi:; transformer. The

, lines in the mi.ddle of the circuit symlx1I represent tht Mre. Trnnsformer waste vary [jttle

tver so the power out ís equal to th.: power in, Nole chm as the voltc1.ge i? steppitl£ t.!otvfl.

· current Is stepping up. The ratio of the numbn ofn1rns ,m each coil, is c;üled ·wms rafü,'.

termine-the ratio of the ;•oltage, A step-down 1ran,;.for111er has a large numb?r <:if turns mi it

imary coil which h connected to the bigh wltage rlliiirl supply, anJ a smtLll number 0ftL11·t10

1 a secondary rni! to give low output ?-oltagc.

·uma ratio= vp/vs= Np.lNs

•ower 011tput
?

power input

Vs X Is= Vp X Is

Where:

ypaa.·primaryvoltage

Np= number of tum? on primary o.:c,il

lp=prlmarycurrenl

Vs= secondary voltage

Ns= nurnber of1ums 011 ,;.ei;ondary coil

is =e secondary current

'

·t¡ ?11E••M:_,
,, .... ,



tre l,J7h? Picture of 11. step--down tnrnsformer

!ERGONOMIC

study is designed for i;;omfort &nd to m..iximlzc fali_gui;; a& li?ti:d belu..,

Machines should be able to be used by less skilled use:r?-

i. Slorage weight and methods shülild correspom:J to thç, user'? ab(li1y

iii. Any signs of saftty should be dnLr ;mJ @dcrc,too<l by the 11scr



_

, ../<.'-,(-?..,DESIGNANDANALYSIS? operation of each segment of the 12V solar inverter system and the

}nliiios
involved, AU the calculalion ideals were l.'IXlracted from [inverter] tcxtbi;,ok and

íiemet, The proposed system are sub-di,·ided into various parts:

l. Solar inverter power

2. Solar charge invert.or

3, Oscillatordrcuit

4. Low battery cut off circuit

S. Bauery monitor cir,:;ult

6. [)river (MOSFET) circuit

J.1 SOLAR INVF:RT£R CIRCUIT

The solar invertn power l? I KV/I. flut it1 watlrJting- 1u::,. J()(l(\\'A

Since the household equipm,;nt are Jl1Li?tly rated in wíltt. T\1_-1-, a houso.:hokl ;,:1.¡L1ipmcnt ç;,J

750watt can only be hancied by trli? inverter

J.2 osen.LATOR cmcun

SG3524 osdllatorcircuil it1 this project wbich ha\ provisloti for output kcdbm;k. ·rh?

feedback. allows u:> to generate
a stflblc voltiL?e of22ü\'A.C 1\0 111atter the balltl)' voltage

J
3.l.l fflE BUFFER CLRCU IT

The.circuit i;;onsist5 of two NPN BC548-tra11sistor coi1nec.t?'tl in the emitter follower m1,1de

This is needed because the output signah of the oscillator are not p<)werfol <!nough to drl\le

ioutput dri•,cr [MOSFETS].
Those signals are gl\'en to th.:: drlve-r transistor ?PN, BC548]



ll'f'UT
(ffiOM

OSCILlATOO) OUTP1JT
[TO LOPO)

¡-----
igu?3.1: ?hematkdia¡:rJm ofthl' \.Jufter cin:11it

bis is nee•kd becouse the oU!pllt sigri.;I r,t thl' oscillator luc not pnwerfül enough IL• drive dJs'

,utput driver {MOSFET} _ Those are glvt:'n w the driver lrun;;istor {Nf'['.;, FlC541::} lo a111plil}·

hem to a level that (;.in bt 11bl<' to drive lhe :,,-1OSFl.'TS

fhc- value of thi;: componrnt used in bDth c,í buffer Lir,:llit mllst be llle samt, -?(1 üiat

the voltage level ofhllth clrnnnds re1rn.ins s,m1e. 1;1h<cr1vic;e the NlOSn.: f Ci'(lkl iet Jan1ngeU

3.3 DRIVER CIRCUIT

Ti? ls lhe lvlOSFET drcuit thJI 11s1:s the l011 1·ulrn?e sigm1I prodmcti by the-

oscillator circuit for the buHi..,r ç.j¡1:uit to Jrive lt lligh current and vo!ta?t for l!te

transfonner.

The driver circuit is made up of metal-o:,;ii:k sen1i;:ot1dutt0l' fo;lJ effecl 11·n11s;i?l1)r. Eaçh

MOSFET has current holding c.ipacily of 40Ampil!"<c? .;t SUV

Now each MOSFE'I' power,- JV= 15:-.50 ? /50w------- .

Solar inverter power= JOOOVAal 12V

----equatim1l



Figure 3.2: Schematic diagram of MO SF.ET ilrhtr

3.4 DESIGN OF INVERTER TRANSFORMER

Th\s ís an inverting transfom1er uscd for the outpu1

Transformer power= !UúOVA

Primary voltage (VpJ
= 22ílV

Secondary voltage (Vs) ?1.2-ü-12V - 24V cenkr 1:±.ppd

Secondary current (ls)= IOAmp

This cross-sectional aréll. ofthc core is given hy:

Core arca= \.152 x secoridtiry volt. .x secoll(far:,- .;u.-retn

1.1s2• v?•1s

=1.152 • 24" 50

l

--us2• 1000

=39,9,on,. ------equation2
? For.-deçiding the number of winding in primary and aeconde.l)', we calculate the turn;; per volt

-?·-is given by:

per volt ,e. l/(4.44
• 10 •-frequency core area* flux.density} ---·-·-?-----equation 3



,, ,. , -: inacys.teelsti1mplng.

l8'<-4•5Q"t'J9.9*1.0

t'n.?CWTerrt is calculated by:

·? CUJTCnt = sum of {output voltage; and output current}lprimary voltage* efüciefüC)'.

+fbeeff"u:.iency of? small transformer is considi:red to be0.S to ú,9. lei it be 0,85

11tus primary current =(20
•

36.4)/(220*0.85)
938/187

4.96A

The wire diameter depend <in the ülrrrnt to be supr,lied and the allowable currc,nl density of

wire thus the number of primaf}· tum,:,= turns per ·volt ? prirnmy \'Olt

I !.3"220

=263tums.

The ?pace takrn by winding <lqien<l tm the 1rlid,r16?, r1he windinz a11d diamclcr oC wlre.

from windirtg data on enameled coprn wire\ we· <:?tin1;1k ¡he rmns per Sgcm by sclecring the

suitableSWGof21.

The primary winding ·;uc-:,"' primary turns 'turns per sq
cm -- - ---ct¡11cuio11 5

=264/242

=l.U9sqcm

As we han: specified the seç1mdt1ry i::11rrtnl {IIJAI, w? can d\rcctly rder to the table anci

selected the wire size ofl 1-S\VG

:·
Sccon?current=IOA

-?

The- nwnber of secondary tums can be cakul¡¡tcd by:

.:; the:nwnber of lhe secondarytums=l,03(turns/volt•?ci.:undary volt)

---------equation6



t· ?i:; is foiind froni the tabl,c by selecting lhe 1¡1uititble: v;i.l: ?f 11-

=.f1-:'.i.:..-??.......,u,i>fary tumsftums per sq
cm

;?'.·.art;[ is required for the former ¡ffid the i11sulation between the: winding this extra

Jit'Cllllsconsidercd to be 30%. The space area is given by;

$pace for insulation'-'30% 0f(primary windi17g area+ ?eçondary winding .irea)

30/100(1.727+2,43)

J.2474

The tola.I winding area is gív1;11 by;

Total window a?-cc prima0· ,vinding ¡¡rea + sum of secondrtí)' winding + spact for

insulation.

=l.127+2,43+1.2474

=5.40cm -----------------------n1uaticn7

The gros.score arca is .:alculatçd by con?idering the ?ap bdM',Cn IJmimüiun

core stacking facwr is tuken as i0.9

= 51.5210.9= 57.244.:m

Usually, the core of Efficient tE) ,mJ Inverse (]1 shílpt aie prefom:d and tlie tongL1e width is

given by;

Tongue width= gros? core ::ire_¡¡;

=24.48

95cm -------------equaticm8

!'he

? the table of dimcr1sion of transformer ?ü1mpit1gs we select the suitable cor,:: lypc: llnd

tWmbcr by the approximately tongue we got; type numb\,-r of7{E- l l

:._,,?:,iláckheight of the core ls given by;
.

J_ heigbf"'gross core area/actual tongue width



.;: .
_

:????-·dáwti 1nansformer having of 220V and output of 15V with JOA secondary

\?
111m IIUlliherofturns ls the primary winding is 264 of21-SWG

; ?nainberofturnsin the secondar:,· winding is 24.72, 11-S\VG

With lhe core síze of7(E·I) a11d the stake height of4.95cm.--···-·--•--ttJuatlo11 iJ

3,5 THE BATTERV MON1TOR

Thís is the circuit that dlspla)'s the st<1tc ofthc hane1y. Uvl.D9 i? u?ed :is the comp,m:itor here

which has fmtr operational amplifier. L.L::D (ligh1 ,;mining diode) bar i dot display are solid

s.tate light device thar weri; used a.,: an,1k1g indicn1irig mdLT

All the inverting pins oí the comp11ratms JL/v!33'J) c1rt' kJ 1\ltll -.'iv rdere11a2e fr0m l'e;_;11lr,H,r

output pins _16 of 5Ci3524(osa2illmür lCJ. Tile inverting_ pins of th L/vU39

{cnmparalOr}wcre supplied ÜIIXJl!gh a vultagc dividr1

J2kohm,220ohm,7.5kohm. and 2kohmVR.Thc Jidwllrk culpllls ar.: mure th,m -5\· ,vhl,n the

battery is full ti00%)to gi?'e nqaliw 1>t1lpu\s lt1

lkohm as series resistor (R?)

Rs [Vee VDJ/1 OM a seriçs resi?tm

Vee= supply voltage (12v)

VD,.. voltage drop across the dírn.le t2v)

ul tin; op_ '.llll[,' ,,,htT<:' fr.d to ;;ach

c.athode [-]pin ofthe LED bar

The anode of the LEDs arc rnnnecll:::.I togetl1er ;md "=-urplicd with flO.?iti;•c voltage thl'Cl\lgh

?• 12-2/IOAM=iO/0.0l=IOOohm
,, ·

, LED bar al?o goes down at the rnte of l O-O?'o, 75%, and 25%.-?? battery discharge lhe

--------eqmrtion 10

of nct>\or·k resistClr



'';·!ªJ1#fj??...
1-??l+R2) Vin

·?m-uv ------equa1ion !I

,w

1
I

'"

? ,!l?.1-'rt,b,.·
?? .;:!¡.__l,._

?-

Figure J.3: Schemalic diagram of the inverter h?1tt¡;ry monitu..-

3.6 LOW BATTERY CUT-OFF

This is the circuit uscrl to prevent over drnin of the hallei:,· Herc, opera1ic,1rnl s1mplilicr w&.

used as voltage comparator, With thi: non-imerlcr inpm was suppllcl.l with SV referenci!. ,m<l

the inverting input wíth a \'C!llage divider aetw1)rk of r{'sistor {47h. ----4.i) RI ¡¡nd 47k R2.

1-biving shut-down all other sy.,;tem of the inverter will alsú shill down, mid then the b<11tcry i?



Flg•R 3.4 schematic diagram for ]ow battery cut-off

3.7 INVERTING FEEDBACK

This is the section of th? inverter th.it enable it 10 maintain a ..:onst.:mt l}Utput volwgc

irrespecti\le of lhe battery voltage. The sectiot1 rnmp1 isc? oi' <1 g,;n;;rnl pmposc ó-pin

phototranslstor: Opto-coupkr (4N35), IOOkilo-ohm> resistor, and a briJge n:ctifkr cir.;uit

The general purpose

Opto-coupler consists. of a glillium msenicte infr,1-rtd emitlin¡;: <liGde Jriving a ?llkon

phototninsiswr in a ópin du;il in lini:: ¡::,,?eke.ge. The bridge- rLTlifle1· ta¡>p,,d ih,;ir sLippiy frnm

about 300V output úf the inverter ttm.n1gh :i ?'.Wl,d:,-?1h:n> lw resisl;-'r f1lld rcdil-1ed ii as

shown in figure 3.5.
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-??:·.:.:.:;:J.::'ftiirtlU:Pmducfüm of Solar Washing Machine::

?.JGulS.OC{UipmMI goods s11fficíe11t It> lttunch m¡mufacturing project
,,

Figure J.61 Component,i Solar \V:nhing Machim• Componenh

2. Make test at cin:uit pro,i?Tt wlth rnnn..;d ,111 ,n,,t?d:-i.ls

Figure 3.7: All materials connccfüi?·

3. 1'.kasurc the height. ,xitl;h a;iL.l si.::-.: ,it"th?

Solar washing Mad1i1w fr:un-e.

Plgure J.8: Wa!hing clothing



•••
:q¡gu.re 3.9: Installation of each material ou the proj?t fra[ll? work

Perform I?\& ill the cíld of project pro(lu;;;üon.

Figure 3.10: final project production

7.



'CJI.AI'TtR FOUR

-• <"-"

_ J1li?'l'IDt cmcurr

l('j??-.::::i?I energy generated by solar panel in the battery. AH the

:?:tested to confirm this project. When trie panel charges the battery

1f'um1og
on the machine, energy in the battery¡? cGtwerted Lo AC 220v by \h.:: solar inverter

-and fmalty it reaches the rtliichine memory to tum on the machine and starL working

The solar panel receives energy from trw sun, and with the help uf6mm cables the energy is

?furred to the solar regulator and charge up the bc1.ttery (3'j stcLgt]. Th;; solar in•.iert..:1

converts the energy ,if the battery {4'" stag..:) and l.itcr fives nie1·¡;y w tlic lead (last stag<;) rn

AC.

Both electrical and mechanical tools 1wre used for thc c011,;tnKlirn1. Fcxamples :ire: t1lier,,

soldering irnn, papcr-tapL'. ?et c,fscre,? driver . ..:1c.

The main advantage of this study is J? folkrns

I. Increasing washing and rna-2him: wtiug

z. Renewable energ_}' and cnvin,11incnt pr(•tcdion

3. Reduce cost? and energ_y cun5rnnptkm>

4.

5, An independent dornesti<.: supply f0r ?nicrgencic<;

6. Wash 5kg of clothe? every 3 day, without th-e nei:d ofnliin pm,•e1

7. Power supply display and wash.ing with smart phone

S. With regurd to high costs. of es!ílblishing solar power stalio11s for lhe st.ates,

.
.

d roducing more than 200,000 solar wc1Shing lllllChines,

lmplementíng
thts design an p

.

station wlth annual capacity
of 10,0U-OMW electrical energy CIIJI be set up in

a power -

.
- cost and requirements for fund and a place to

people l;i¢íni:·wtthot.1t
any maintenance
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_a,..t..ã- ,okW\ssaV1><\.-

, .,;•:._ __ ,:·
- · _.ncan?eoont,darlyto,OOOMW.

11.
f I ill lifW'ffil!. lNVERTER

,_.-rü 1-'verter can be 1

•

-?·below.

exp am,d ,1ag, by stag," shown be ;n this block

f'lgilre 4.1: The block dia.gram i1f lhe lwnirter S?·stern

The inverter with all control su1.;h as 1ow battery cut of[ battery monilor. úlltput rcgu!a1icm,

are the heart ofthe system. Tf1e in\'crter Jo?c lhe \hJtk or.:r,11v1c??lvn from diri?i:t vollngc

-1-----
--

Figure 4.2; D.C siga al

l'he D.C from battery w.;s osdl!ated (al,erriated) by 0?cillator ?-ircuit. lk .:.,sól1atir\g :signal

from the oscillator is. of 12V, 300W. duty c;•cli: .md 111icrr1 current and wa5 bciosled w

l2VA.C by the buffer ciri;:Llil but also low d1rrc111. This buffi:r sigrrnl was ti;d to lhe Drh•cr

OU'euit which require relative no current but ló\?' volrn.ge dri,.,e a very high u1rn:11t ¡_,fab1JU1
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I 't' .
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· · t""" satmg D ...(>thUecondary will be

·'.l.·
'

·.·•· +-1,ylOOVAC ·

,,;t,·)...;-?Itn-· th

. wllichwill?corrected{regulated}by

; . -

m eoscillatorciff,l ·tti

_f--W adj\lM the hi h

ui or tbe pulse width moduhttion.

-?isa square wav .

g voltage back to 12Va.c, J.00\V, IO0AH dutv cvcle

es1g.nal

' •
-

?::ffi]-?J
:e:.,

?- ?

t.:
's \ .? ,1

j_ _!_1m?10
Figure 4.3: s,quue wave signal

With the use of2.5Nf' 400V AC. - c?p:.1d101· thi; .-:ignal \Vil.5 r:-iodlfkd ?i11e wave

Figure 4.4: Modified sine-wiwe ?ignal

This signal Í5 at least g(md to handle 1my i11J11cliV(;, c?paciüve or r.::sistlvi.: loads This

modífied sine wa-.,e output was supplied to (hrougb fos,:: ofJA nova.e w the tinal tiorm,,l!v

closed of the charger-over relay and to be used at the common of the hig charger-{lvcr relil.y

4.JTEST, DISCUSSION AND RESOLI

>I operations
with the listed coonpoO'"'' and ,vailcble devices. The sola,º"'" was oble

•. ely with the connection of solar charger ¡md the solar controller. Tflough

I r,JH1IO
¡m,,.... and "'1uire "'°"' vottag• t,,sod on <h• neods ofth• consumo,s,

..





I> RECOMMENDATION
.

•·

CONCLUSION

-:?\
@d construction ofth\s 12V, JOOW, \OOAh duly cycle wa:s a gradual process of

':, ?gmaterials and component?. The relevant matters relate to thi: objectives ofthc study

,>• well •s recommendations on the '-ludh:s i;;arried out in which all the ccin1pom:[]ts were

;· ·? to confinn its. workability uf this projeçt. The d,mnlon of lhis proposi:d working
'

iiwerter depends on the typo: of baui:-ry used and pow1;r 0tthl': load ç¡ms1m1tc<l from th.: panel

ata particular time.

5.2 RECOMMENDATIOJ'ti

In the course of making this project work JilTt':rem from tile t.,;isting emes t(' rnakc;

improvement for the us?g:c

As a result of the e;,,;pcriments conducti:J, I can recomnm\d this prnlotypc ?y'.,tcm for llOe

in homes, sçhoob, howls and ln v;ffi,1L1s lmusc P''"e; LU11sum¡.1tion

It is also recommended thàt the sçhuol m:rnag?inrnt ?an !nn>t 111(,re ;i11 this ¡mJ_ieel i11 or?kr

maximize lhe usage- in campuses te> powei- deçtrlcal applirmc1:s ílllLI t0 look k•r helter

alternative to NEPA
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