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ABSTRACT

projest is the design and constryctior of a Solar Powered Washing Maching, in which il

panel, solar charge regulator, batteries, solar inverter and other (various) eamponents

" ure coupled together to convent o low voltage Direct Current (DC) into 4 high voltage

Alternating Current (AC).

‘The objective of this project is to build a prototype device capable of washing clothes without
the use of electricity but a solar system to hardness to us These are set 1o resolve some of the
problems arising from the use of existing methods, including the difficulty of veashing clothes
with 1o electricity supply and the high clectricity bill definition nowadays.

This project is mainly 10 help teach students the advanced use of solar energy which can help
in improving our daily light cansumption. Thus, Solar punel T used 1o receive energy from

the sun.
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CHAPTER ONE

INTRODUCTION
BACKGROUND OF STUDY

The evi
eryday needs of human have fed to the recent discovery and dévelopment in both the

id of i ial el
o L s Different devices with

billiant features have become part of our daily life as & result of this discovery and
development in the world of electronics.

The instaliation used on this machine is very easy for spare parls conversion. Consumers
today have done a lot of waste on monthly budgeting by paying excessive electricity bills
when using regular washing machines where you do not have 1o wegit for electricity before
starting your operation. Therefare, we have innovated existing washing machines to reduce

wastage on monthly expenses. The products we have invented are ideal for families with

large households and limited electricity supply.

This project is based on the design and construction of  solar powered washing machine.

1.2 SCOPE OF STUDY

This project is carried out in an arca with limited eleetricity supply. The scope of the study is

to design and construct a workable solar washing machine of VKV A that would ease clathing

and provide alternative for electricity powered from NEPA based on the configuration of the

proposed study, The charge controllet, solar panel of 200watt and solar inverter are provided
|

10 improve the offectivencss and the strength of the washing maching whenever there is

powet failure. The essence of this study is to reduce man power in wilizing the washing

smachine for clothing and draining clothes.



1.4 OBJECTIVE OF THE STUDY

Among the objectives of this study as follows:

i. To build e e of i

=} 2 prototype capable of washing machine that would handlc clothing without using
electricity supply.
ii. To reduce man power ¢fficicncy while using this proposed project,

o maximize the usage of solar encrgy resources availablg to puwer the washing machine. |

iv. To save NEPA bills and prevent electricity interference (EMI)
1,5 SIGNIFICANT OF STUDY
This study of a Solar Powercd Washing Machine will provide a means of trapping the greatly

and cheaply available solar energy @ generate adequate power supply (or the washing

machine via a solar panel that would power 3 washing machine with the help of a 100AR

battery and other components.

1.6 JUSTIFICATION OF STUDY

Nowadays, with the challenges faced by the economy interference of pawer supply, there is
ower, Solar Powered Washing Machine 15

need to exploit on electricity SOUTEE using solar p
designed to make it easier for the community 1@ e inland-contralled and allow the washing

ith the availabllity of this

10 be done at any time despite the absence of eleetticity supply. ¥

machine; the time to wash clothes will be saved in the absence of electricity supply. The cost |
of this maintenance is also low and ensily maintained. The machine is adapted from the
oxisting washing machine but it is improved effictently by thinking about the ideas and

16 the new design of the machine. This machine has solar panss to supply

‘m\micnsmad



gy for clothing washing, Wi
ing, With the problems fuced by consumers and the lack of

y of existing mashin
es from survey results, there is need to prodyee a more efficient

‘washing machine with 1 il
. he ability to do thorough washing despite the absence of electricity
‘supply, which is berer 1 st

1 than existing type because the existing washing machine can only
wash when there is electricity supply only.

1.7 PROBLEM OF STUDY

We are in the spite of a difficult place to find electricity as in the interior, Most peaple spend
hours washing clothes by hand. People soaked up thelr clothes and then hit them on & rock 1o
remove the dirt. Solar Powered Washing Machine is an innovation from an existing washing
machine. This is due to the fact that existing washing machines cannot be used without
eleatricity supply intake. Moreover, in the absence of a washing maching most of them have
wasted Gime washing shirts using hands. Therefore, the idea of developing this innovation
project 50 as to help in making washing fast and easy.

18 METHODOLOGY

The methadology to be adopted for this study as follows:

Get a solar panel that would harvest solar energy.

2, Get a solar charge controller that will automatically control the charging of the

patteries via the harvest solar energy-
3, Getaworking washing smachine that could wash any dirty or stained clothes
4, Geta battery of 100Ah that will store energy from the incoming solar panel,

stem to ensure the above listed abjectives are duly |

5. Testthe constructed electronic sY:

met.



Figure 1.0: Block diagram of a proposed designed system.

1.9 PROJECT DESCRIPTION

This describes the organization of the study adapted below:

1. Chapter One is the introduction, aims and objectives, scope of study, significant,
justification and problems of study.

2, Chapter Two is about the literary review that disclosed the importancs and existence

of new study over present study. It enlightens all the components invalves for the story

e Chapter Three s the construction of the study. This gives out the methodelogy to be

taken in achieving the objectives of swdy.

4. Chapter Four is Result and Analysis of study. This shows the output result of the

study and how the abjective could be achieved.

5 Chapter Five is the summary and Recommendation of the study-
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and high-speed elecyi
tric g A ¢
5 125, U '0tors. Originally this process is done separately or a dry
. Upon completion of "
Washing, users need to transfer their own clothes fiom the

ing tab 1o the dry spi
30in 1ab before the clothes could be rotated to defecate. Such washing

m are known as semi

lomatic washing machines and gradually improved in order

te meet up the new technol ; "
i logy devices due to their present compare to automatic washing

‘machines.

Many efforis have
i been made to reduce tremors due to unbalanced loads, such as instal

an absorbent system as well as a machine tuming switeh automatically as it roars out loud to
allow users to rearrange clothing in a dry spin tab. Most modern machines come with a
hiquid-covered bracelet to deal with a stretch of imbalance.

22 EXISTING WASHING MACHINE |
Refers 1o existing products in the market. Undoubtedly, this existing muchine type benefit

consumers, However, the product is still unsatisfactory. This is because in the abscnce of

electricity, the product éannot work efficiently due to absence of powet supply. The washing

machine takes time as a result the maker dueto its specification and composition.

23 CONSTRUCTION PROCEDURES

This niew study is to design & workable and durable washing machine that could be hardness

{0 remove any stains or dirty path which gives & new product. Tt covers various aspecty that
hould be taken into consideration both physically, science, as well as the environment. This
shoul Y

i ew cts must meet the characteristics that suit
is i ¢ duction of new products mu
is important because the pro

the needs of the needs. Research shoild a1so be done in terms of safety, atractions, ete.
needs of . Res
s : i | components and tools were
i 1999, several types of additiona D
Ascording to Manahar, Loti2 i
i tign, These additional tools have been
s his design for easy operd
-adopted ta complement i
st ifications’ in_line with the
{ate chargeteristics and specifications in
according to the appropTy

Aesthetic values are inducted into this projéct according o




demand such g5 g
designing simpler and smaller products. Morcover, it was

e
2ht of tools that heve = lifespan such s salar pancls, Users arc often

¢ likely to choose
Products that have affordable prices, have privilege features, and are

tause. Thus, 1 i
he research work done covers the following area:

‘i ©ost: Selection of materials used to obrain

low product manuficturing capital costs. Apart

fioin conscious capital used, the quantity of materials should also be emphasized in order to
avoid any future difficulties. Simple use of design colors can also save on capital production
theme being a new products.

il. Safety: Safety features are necessary on cach product produced. If security features are not
‘highlighted, products may not be accepred by consumers nor the authorities who apprave the
results of the product creation, Each security feature should be highfighted on the manaal.

ili. Color: This also plays a vital important role in making choicus to create & product

invention. In order fo gain attractiveness from consumers, the featured products arc colored

according to the concept of dark color for the products Lo have a longer lifespan.

The strength of new build depends on the circumstances or nanner of the conneeted

structure, The selection of each of these connections depends on the form of structure,

functions, design, surrounding conditions ete.
Other Factors To Be Taken Into Consideration:

Size: The size considered for this prototype is medium which ls moderate to carry and

easier 1o utilized.

Il Strueture and stability: The connectivity structire for this study is strong because it
Iding {echniques 1© couple most of ‘the components that need to be pact
uses welding
5 the {ran selection type is also considered
ron used 1 also strong and
together. The iron us

according te the fron capacity that bears the burden.
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of washi i -
i3 - ing machine available for use as follows:

Ipper Load Wagher: T
he top load washer places the clothes laaded through the

the top int "
. ).I‘m}f P into a vertical stacked tab as well as having & rotator on the essential part.
vemadean;: m. popular in Asia, Ausiralia, Ausralia USA, America, Ney Zealand
alaysia. During the washing cyele, the clothing-illed tab is (illed with avuch of
water to support clothing and rotational movements pulling clathing into the central buse

section towards the rotati fie b
i 5
on. Thereafter, the dress moves towards the side of the Ll and the

recurring process for the i i
he opposite direction of rotational wheel unil washing fime ends. After

the washing process e 15 di
g process ends, some watet is discarded and the ratates {he clothes in a very short

eriod of i Y es
period of time to crowd the clathes to balanee the clothes payload before the intermediary dry

rotation process. The next process is repeated for the first and last finse, and afier the Tast

rinse cycle ends, the last dry rotation cyele fasts about & minates ta dry the dress campletcly

as shown in figure 2.2.

chine diagram
¢ load front machine require a usel

Figure2.2: Atop Joad washing o
24,12 Front Load washer Machine: Washin; i et
rough door front ¥t

ment ab and action

a silly water. Thus, the effect is felt and touched

clothing into the tab th
ced through MOVE]
pefore clothing fal

gravity. Movement tab id used ©

1alb as show in figure 2.3,

before being produ!
| to the palicy !

lift the clothing 1o @ part 27 tab



“Figure 2.3: A front load Washing Machine diagram

242 Solar Panel

Solar panel of 300W is to absorb sunlight s an energy source for producing electricity or heat, 1t is

used as ofie of the major components in a larger photo voltage sysiem {0 penerale clectricity for

commereial and residential use. Mono crystalline-type solar panel was adopted because maore

afficiently than solar panels in turning sunlight inio slectricity, solar panels with the same watt will be

lasger physically as shown in figure 2.4

Figure 2.4 A front view of Selar panel of 300Wait diagrat

2.4.3 Solar Charge Controller V . ‘

Some functions © Charger Controller are arranging curcent for filling to battesies, avoiding
i f solar ‘

Bnﬂﬂi‘ wﬁ‘B]ns and onsile, managing d‘\schargedimlieved curent from the bateery until the

xeessive g sxpessive teRSEy

. vamages of {oad and monitoring of baifery temperatue. The:
{ i and the &

1 ot fully exhausted:

£ i i ttral 1o the
; et add valusble informetion and secnrity cant
includs other seatures et
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inverter 89 a commutating

own circuits i
; tS or devics and can generate independent AC powe. Thiese 81E
three groups:
srectangular inverter cireuits,
“The pulse with modulated inverter circuits.

iii. The resonant inverter cireuits.

2.4.4.2 Types of inverters
i Multivibrator driven inverters.
{i. SCR driven inverters

iii. Resistive-couple transistor inverter.

iv. Two transistor type using one of TWO transformers.
v, Single transistor with single transformer driven

2.4.4.3 Factors determining the choice of inverter
{n building and selecting the type of inverter tobe used, the following canditions needs to be

considered:

- The efficiency stability of the output voltage.

- The power capacity of the loads to carry.

. The efficiency of DC 1o AC power conversion-

(Qverload protection of the inverter-
|

2.4.5 The battery
] that is not consumed by the load, \f

The battery stores encrey produced by the solar pane!
attery supplies electr
This. stored enerey can
an outdoar ireuit, the elgetrol

joity, i1s positive terminal acts as cathode and the

‘whenever the b
terminal as anode.
ry is connected ¢

then be used duting period of low solar

yies are able ©

on when the batte!
and allow the chi
_mc.gxtenml ciroul

emical reaction to b compleied on & separate terminal

ke ions in 1t :
it The movemer of ion 1 the battery 1S

o framsmits onereY




‘Figure 2.7 A diagram of a Dry cell battery

3.5 DESIGN SPECIFICATIONS

“This design specification specifies the configuration and the benefit of the proposed produst that gives
giternative to existing product problems which are listed below:

4) This product can be best used in hostel, laundry and horte:

b) This product is able to save electricity snd regulate the pmount of input and outpul voltage

needed by the study

&) This product does not require exfensive space o7 Jarge space before it can be installed and is

easy 1o store encrgy.

2.5.1 ELECTRONICS COMI‘ONENTL‘SED
The theorctical basis of this study 1s the characteristics #nd the puingiple of operation of the
companent used in the design and constrution of this system which will ba discussed in this seetion

2,511 RESISTOR

d 1o resist the flow igh in & cireuily provide voltags drop and
use:

A resistor is of current flowing thrau
ili et e which s measured. in ohms. The

issi i 1y o resist {5 known 23 resis

dissipate electric ensrgy: 1ts ability

valtage drap between 5 termingls s PO

Cie. V=IR)

pmiunal to the electric current and this is done in ageordance

with ohm's 1w




‘wmade from carl 3
; 98 209 have & power rating of 18 to 10wats. Langer sesisor are able o
ate more hieat than small ones,

| Figure 2.8a: Symbol of a fixed resistor  Figure 2.8b: circuit symbol of a fixed resistor

Resistor colour code
Same resistors have their resistance boldly written on ther, These resistors are called choke resistars.
Qther resistors, however, are called coded. Colour coded resistor have four band on them-

Table 2.1: colour coding resistor.

Colour T [ Digitvalue

.

Black

Brown
Red

Orm@ e
Yellow
Green
Blie e
Violet

Gray

White




2512 CAPACITORS

A capacitor is & device or compenent tha has two led sticking out of it and use in storing and
filtering charged. Capacitors is a measare of a capasitor’s ability to store charge. A large
gapacitance means that more charge can be stored. Capacitance is measured in farads(l)
Function

Capacitors store electric charge which are wsed with resistors in Himing clreuit beoause it
takes time for a capacitor to get fully charged. They are used to smooth varying DC supplies
by acting as a reservoir of charge. They are also use in filict cirouit because capacitors gasily
allow AC (changing) signals but the block DC signals.

Types of Capacitors

1 Electrolytric capacitor

This type cl'capacimr is pola!izpd i.c. it has both positive and negative lerminals. They are
not damaged by heat when soldering. Tt is easy to knosv the capacitance of electralytic
01 £l
i Itage rating on thelr body.
i it i Jy printed with the vo!
capacitors because it 1 clear]

pacitor dingeam

2108 Electrolytie <

16




+

Figure 2.10b:
Ob: Symbol gf ay electrolytic capacitor
mic and mica capacitor

ty

are

B st Ty neither positive nr negative lerminals and may be

mnected etther way round. They arc not damagen! by heat when solderiniz, cxcept foz one
unusual type (polystyrenc). They have high voltase ratings of a least 50v. usually 250 also. It
can be difficult to finds the values of these small capacitors because there ure many types of
them and several different labelling system! Many small value capacitors have their value
printed but without a multiplier, so you need to use experience to work out what the
multiplier should be! For example 0.1 means 0.1uf 100n{- Sometime the multiplier is used in

place of the decimal point: for example; 4n7 means 4.7nf as shown in fizure 211

-

Figure 2.11a: Symbol of a ceramic and mica capacitor

= (sl Ry
Fi i iagram of a cernmic and mica eapacit
igur! i jeture diagrd
igu e2.11b; AP

O = here printings is difficult
i o

small capacitors %
& number code is often used o1t

The 1% pumber is the first digft

gwe the apacitance inPE




example, 472] mean
'3 4700pf = 4, AL ) means 59

1.3 DIODE tolerance),

iz unidirectional component.i
LT
allows electrons to flow through casily in ane say but
- oppose flow of electrons in the opposite irecti
on

 Types of Diodes
1 Common silicon or germanium diode
u ectificati

They are used in rectification of carrent (i ¢ to convert altemative cutrent {AC) to direet

curment (DC) and they are also called general purpose signal diode eg. The IN seies which

are made from silicon and have a forward voltage.drop of 0.7v.

Getmanium diode stich as the 0A90 have a lower forward voltage drop of 0:2volt and this
make them suitable for use in radic cirouit as detectars which extract audio signal from the
weak radio signal. For general use, where the size of the forward voitage drop s less
important, silicon diode are better because they are Jess casily damaged by heat when
soldering they have a lower resistant when conduet and they have very low leakage

current when a reverse voltage is applied a5 shown in figure 2.128 and figure 2.12b.

Cathode
)

Anode
)

[ of a common siticon diade

)—;

am of 8 common silicon diode
4

Figure 2.122¢ Symbo

Figure 7,12b: Diag




several ways of
@1 connecting di
ode to make & rectifier which convert AC to DC. The

rectifier is one
e e of them and it §
it i )
18 available in special packapes contaimin e ot

required. Bridge rectify
ier are T
rated by their muximum current and maximum reserved

e. They have four le: i
: ads or terminals: the twa DC outpirt are labeled + and - the bWo
- AC inputs are labeled! As shown below

Figure 2.13: A Bridge Rectifier
The diagram shows the operation of # bridge rectifier as it converts AT L0 . Notice huw
alternative pairs of diodes conduct 4 shawn in figure 243
_y
& / e
e = -

" Figure 2.14; Diagram <owing various &YP¢ of bridge rectifier

2 Light Emitting Diod<s (LEDs)

h ich lights hen the eurrent flows in the
i 7 f diode which lights up %

is a ocuadLED.manpeu

i o drop in the range of 13 10 Jvolt. There are the 7~

and direction, 1thas @ forward volte®
displays ™
ufa\mﬁd T

18

ostly Us¢ for familiat LED display boardsksigns which are
segmens numeric LED

\f many LEDS

(e for Showing numberidigit (1-9). There are
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ire 1.17b: Picture of a step-down transformer
1 ERGONOMIC
study is desipned for comfiort and to maximize fatigue as listed below:

Mzchines should be able to be used by less skilled users.

i. Storage weight and methods should correspond to the user's ability.

iii. Any signs of safety should be clear and undersiood by the user.




deseribed thie Gperstion of esch segment of the 12V solar invertet systern and the

invalyed. All the caleulation ideals were exiracted from [inverter] textbook and

“ternet. The proposed system are sub-divided into various parts:
1. Solar itiverter power
2. Solar charge invertor
3. Oscillator circuit
4. Low battery cut off circuit
5. Battery monitor circuil
6. Driver (MOSFET) circuit
3.1 SOLAR INVERTER CIRCUIT
The solar inverter power is 1KV A but in walt rating = 0.8 x 1000¥A.
=800watl
Since the household equipment are mostly rated in watt. Then a houschold equipment of
750watt can only be handed by this inverter,

32 TLLATOR CIRCUIT

This is the heart of solar panel inverter and [s the syslem that convert ditect cutrent into high

frequency {50 Hz} alternating current. Different oscillator cireuit can be used but we adept

963524 oscillator circuit in this project which has provision for output fecdback. The

feedback allows us o generate 2 stable voltage of 220%A.C Ao matter the battery voltage.

3.2.1 THE BUFFER CIRCU IT

“The Gircuit consists of W0 NPN BC548-transistor contiected in the emitter follower mode.

This is needed because the output signals of the oscillator are not powerful enough to drive

. Those signals are given 1o the driver transistor [NPN, BC548)

utput driver {MOSFETS]

to amplify them o2 {evel that gan be able to drive the MOSFETS.

32
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center tapped transformer has to be switched in two sides

W set of MOSFET arc needed to drive the transformer.

224w

Sz

e n.\ o

Figure 3.2: Schematic diagram of MOS|

3.4 DESIGN OF INVERTER TRANSFORMER
This is an inverting transformer used for the output
Transformer power = 1000VA

Primary voltage (Vp) = 220V

Secondary voltage (Vs) =12-0-12V = 24V center tapped
Secondary current (1) = 10Amp

This cross-sectional area of the care is given by:

Core area = 1.152 x secondary volt, x secondary current
1.152% Vs*Is

=1.152 %24 * 50

=1.152 * 1000

- =39.90m
it dmiﬁ%ng the numiber of winding in primmary and secondary, we calculate the tums per volt

uam 1s given by:
E pesvall = 144710 * frequency core area * flux density] =-s-mm=m--m---—cquation 3

24



4 “ordinary steel stamplng.
= 114,442 107-4250%39 9% 0

primary current is calculated by:

M eurent = sum of {output voltage and output current}/primary voltage * efficiency.

-Tim efficiency of & small transformer is considered to be 0.8 10 0.9, let it be 0,85

\Phus primary current =(20 * 36.4)/(220*0.85)

938/187

4.96A ion 4
q

The wire diameter depend on the current to be supplied and the allowable current density of

wire thus the number of primary tums=turas per volt * primary volt;

11.3*220

=263 tumns.

The space taken by winding depend on the thickaess of the winding and diameter of wire.
From winding data on enameled eopper wire, we estimate the rarns per Sgem by selecting the

suitable SWG of 21,

—-equation 5

The primary winding area= primary turms / tumns per sq em
=264/242
=1.09sqcm

As we have specified the secondary current (LUA), we can directly refer to the table and

selected the wire size of 11-SWG:

Secondary current=10A

| The number of secondary turns can be calculated by:

The number of the secondary ums=1,03(turns/volt*secondary volty

(1:2%40)




area is found from the table by selecting the suitable value of 11~

ie extra area is required for the former and

the insylation between the winding this extra

area i$ considered to be 30%,

i The space area is given by;
Space for insnlation=30% OF (primary winding arsa+ secondary winding ares)
30/H00(1.727+2.43)

12474

The total winding area is given by,
Total window area= primary winding area + sum of secondary winding + space for
insulation,

=1.72742.43+1.2474

=3540cm sz

—equalicn 7

The gross core area is calculated by considering the gap between laminatiun stacking. The
core stacking factor is taken as /0.9

= 51.52/0.9= 57.244cm

Usually, the core of Efficient (E) and Inverse (1) shape are preferred and the tongue width is
given by;

Tongue width = gross core arsa;

=2448

-==-tjuation §

95cm 2

From the table of dimension of transformer stampings we select the suitable core type and

fumber by the approximately tongue we got; type nymber of 7(E-1).

Thestack height of the core is given by;

k height=gross core area/actual tongue width

26




 Th umber of Bas s the primy Winding is 264 of 21-SWG

The nember of turns in the sccondary winding is 24.72, 11-8WG.
AWIEh the core size of T(E-1) and the stake height of 4,956 —————r-r-cquation 9

3.5 THE BATTERY MONITOR

This is the clrcuit that displays the state of the banery. LM339 is used as the comparator here

which has four operational amplificr. LED (light emitting diode) bar / dot display are solid

state light device that were used as analog indicating meter.

All the inverting pins of the comparators {LM339) are fed with —5v reference from regulator

output pins 16 of S5G3324(oscillator [C). The inverting pins of the LM339

{comparatorjwere  supplied through @ voltage divider of network resistor

12kohm,2200hm,7.5kohm, and ZkohmVR.The network outputs are more than +5v when the

battery is full (100%jto give negative outputs at each of the op_ amp where fed 10 cach

cathode [Jpin of the LED bar,

The anode of the LEDs are connected together and supplied with positive voltage through

Ikohm as series resistor (Rs)

Rs [Vee VDJ/10Ma serics resistor

Vee = supply voltage (12v)

YD = yoliage drop across the diode (2v)

53-1;-%10AM=10/0.01=1000hm R -equation 10t

I ry discharge the LED bar also goes down at the rate of 100%, 75%, and 25%,
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Figure 3.4 schematic diagram for low battery cut-off
3.7 INVERTING FEEDBACK

This is the scction of the inverter that enable it to maintain a constant output valtage
irespective of the battery voliage. The section comprises of a general purposs 6-pin
phototransistor: Opto-coupler (4N35), |00kilo-ohms resistor, and a bridge rectifier circuit.
The general purpose

Opto-coupler consists of a gallium arsenide infra-red emitting diode driving a silicon
phototransistor in a 6pin dual in line package. The bridge rectifier tapped their supply from
about 300V output of the inverter through a 220kilo-ohms 1w resistor and rectified it as

shown in figure 3.5.

E e

Figure 3.5 Cirenit diagram of the inverter system



 for the production of Solar Washing Machine:

geods suffficient 1o launich e

Figure 3.6: Components Solar Washing Machine Coraponents

3 at cite
2. Make test at cireuit project with connect all materials,

Figure 3.7; All materials connectivity

5 Meisure the helght, width and size of the washing maching 1o innovats {he existing amplifier as

Solar Washing Machine frame

4. Perform clothing washing on amplifiers o test Stability while projeess run for improvement




‘Wpure 3.9: installation of each material on the project frame work

5, Perform (ests at the end of project production.

Figure 3.10: final project production

>¢ attention whea marketed later,

7. Updating projects to atiract b



SWere fested 1o confirn this project, When the panel charges the battery
ely, chy i
- eharging is stopped and battery color on washing machine LCD will be greei.

ng on the machil 2 -
Miming on the maching, energy in the baitery is converted 16 AC 220v by the solar inverice

ind finally it reaches the machine memory 1o turn on the machine and start working.
T Solar panel receives energy from the sun, and with the help of 6mm cables the energy is
transforred to the solar regulator and chacge up the battery (3" stage), The solat inverter
converts the energy of the battery (47 stage) and later gives energy to the Joad (last stage) in
AC.
Both electrical and mechanical tools were used for the construction. Fxamples are: phiers,
soldering iron, paper-tape, setaf serew driver, ¢tc.
The main advantage of this study isas follows:

1. Increasing washing and machine rating

Renewable energy and environment protection

0

. Reduce costs and energy consumplions

e

Possibility to turn on other kitchen tools and charging eell phone and lap top

B

. Anindependent domestic supply for emergencies

w

Wash 5kg of clothes every 3 days without the need of man power

&

. Power supply display and washing with smart phone

-

& With regard 10 high costs of establishing solar power stations for the states,
jmplementing this design and producing more {han 200,000 solar washing machines,
2 powier station with annual capacity of 10,000MW elscerical enefgy can be setup in
y maintenance cost and requirements for fund and a place 10

people heme without an

32



| OF THE INVERTER

f4his nverter can be explained stage by stage us shown be in this block

Flgure 4.1: The block diagram of the Tnverter System

The inverter with all control such as low battery cut oft. battery monitar, outpat regulation,

are the heart of the system, The fnverter dose the work of conversion from direct voltage

(DC) from the battery to the alternating curent vohtage of | VAL,

Figure 4.2: D.C signal
The D.C from battery was ascillated {alternated) by oscillator circuit. The oscillating signal
from the oscillator is of 12V, 300W, duty cyele and micro cutrent and was boosted (0
12VA.C by the puffer circuit but also low curent This buffer signal was fed to the Delver

Jative no current but tage drive & very high current of about

i i fow vo
circuit which require I

50V 4t 12VD.C from batten:
{5 2 high current switching device. In the inverter, it switches the battery L

1o the centre of the in¥

driver circuit
ertinig transformer.

10 the positive connegted

33



vy this pusating DG th sscondary wifl b

; e in the osoillator cireuit for the pulse width modufation.

was fo adj L
510 adjust the high voltape back to 12Va.c; 300W, 100AH duty cycle.

amplitude (volts)

&

w "
i __ time (ms)
Figure 4.3: square wave signal

With the use of 2.5NF 400V A € capacitar the signal was modified sine wave.

Tigure 4.4: Modified sine-wave signal
This signal is at least good to handle any indusiive, capacitive o resistive loads. This

odified sine wave output was supplied 10 through fuse of 3A 220va.c to the final normally
“modi sin

er relay and to be sed gt the common of the big charger-over relay

elosed of the charger-0Y
43 TEST, DISCUSSION AND RESULT
iscov \ar inverter syster was able to perfari
i t y, i discovered that the sol
From the above study, it wes ‘
i nts and available devices: The solar panel was able
with the listed compoie

ed operations

connection of solar chatger and the salar controller, Though

pore voltage bised on the needs of the consuriers,

o chaxge appropriztoly ¥itP the

ircrease and BeqUITS
34
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. CHAPTERFIVE

AND RECOMMENDATION
CONCLUSION

wnd construction i
of this 12V, 300W, 100Ah duty cycle was a gradual process of

amaterials and components, The relevant matters relate to the objectives of the study
35 well 28 recommendations on the studies carried out in which all the compeneats were
tested to confirm its workability of this project. The duration of this propased working
inverter depands on the type of batiery used and power of the load consumed from the paoel
at a particular time.

52 RECOMMENDATION

In the course of making this project work different from the existing ones to make
improvement for the usage.

As a result of the experiments conducted, i can recommend this pratatype system for use

in homes, schools, hotcls and in various house power consumption.

1t is also recommended that the school management can invest more an this project in order

maximize the usage in campuses to power clectrical appliances and w0 loole for beteer

alternative to NEPA cather than keeping the whole places in darkness of duties.
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