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{HAPTER ONE
IMTRODUCTION

.1 AMTRODUCTHN TO GEMNERATOR REMOTE CONTROL

o

An the workl moves info an age where condred i lnvadueble, muans desire fow
control 18 beooming increasingly nsatisbe Virually evoryvithing fom radios 1o vockess,
anad pven missiles are being renotely controliod. AL the prosent time,n remote control can
be devised Tor nultiple purposss.

Genorptor Remote Coutral Device, which s the title of this projoot, had boon

rirage in thme pest, bl now B ooan be achieved with a sumber of integ

LR v

Phose oot controd devices are very smstl and bandy, heoce elimineting siress
previcusdy sxperienced in controlling generstors,

Infrared remode cowrol rofors do the we of an of an infared Hok, usually over
shwwry dine - of -~ sight distances for the purpose of controlling the operatios of clectronis

gupiprnent {

et

Howgver, the e mifrared refors lo slectromagnetic onorgy in a hand whose
wavelongth s longer than that of visihde Hght, i shorter than that of microwsve enurgy

The infiared revoote conrol is ased 1o vonived devices elerironios at g dislanee oy
as iviermediate sirouity; examples of this nclude devices veed to controd cars, wlevisions,
sepeliites) submarines snd 50 on

Bemole ool devices hove gained such a oy foothobd in human sotivifies,

that 1o do without thern wonld be 2 recipe for retrogrossion, Thely uses mange Bom

complex conbrod systems, Bhe radar control, space explorsiion o even domestio

o

such as household spphiances 1 2 1




f this mwdorn day wosld, the need R g remode controlled penerator cannoy be
svereraphasized, espeoially considening the ot that some setups may roguine using o
mpmber of geperaiors and switching over from one to snother rapadly. In addidon,
genseators which proviously needed manus! pulling or cranking o stwet up sen gho be
resnotely controilod,

Innovations in Bomote Control Techoology bave put o an end the davs of slow,

siressful and nis

srator Dperatinn,

3.2 Adws and obizotives

The aim of the progent design i5 1o bo able 10 provide power conteol for the wey of

the rmnote, 80 8s o control move than one penersior of & e and also o mabe such

.

geperamrs tamper- proot by sssipeing & ospeciic dme fame This design is tlexibl

hecwuse i gives the gser of the romote the opportunity of Hming the generator operation.

g

1.3 Methodology
This project b masde up of Bve modules
The modules are
»  Power source modulss

e Trapsyoiter modole

»  Conrolling modole

#  Switching module




The function of both no and do povar soree reodule Is to power the erdies system.

When the system is on and the trassmitier ie as well powered with 2 do sowre, sy

pihey funoiion oan LEITY i

.4 Soope of work

The project is designed with the inention of tmplementing 8 clroult capable of

sending sigrals to control o genersdorn. 1t senives the wie of dlectronie componzs Tike

555 timers, decade connlers, opevationsd amplifions, indrared transmitieTs, TREOSIVERS GIL

The use of integrated clrouits makes the SO S0ODO eal,

| B Limitations of the project

T

Becanse the project 15 g prodotyp

e,
N p
et

e the contralling capasity of the remote 18
Hmited to just two genorators and the range o the remote controd is just

mnre than a melre bepause i uses Infrared sipnals.

(3 The infrored sigoal pom erated by the fransmotier

T

Py

s suscopiiple o

ingerference.

LX)




CHAPTER TYWO

-

LITERATURE BEVIEW / THEORETICAL BACKGRUUND

4.1 Histery of the Infraved Bemade { omtra

“The frat machines to be oporated By semots oontrol were used rrsindy o iy
s adio contmlled motorboats, developed by the German navy, were used o v

fadio controlied hombe and other romote conirol weapons

wore used i World War 1] 31
Chnen the wars were over, United Sigte sclentists experimenied 1 firsd non -

fiary uses for fhe romole control I the lale 1 G40s, autoinatic garmge  door openurs

were invented, and in the 1950s, the first TV romote g comtrols werp used { 31

210 History of the TV Remete Contral

P

Zenith began playing sround with the iden of o TY remwie conirel in the saly

19508, They developed one in 1931 palled  Lazy hones”™ which was » long cable that was

stinehed 1o the TV sen Pushing bultons on the remote aotivaied o motor that would ot

5

s runer e the sen This type of romute was not popular for long constdering that a

vione there were very fow channels to choose from 41

the Flaghe 03 - Matic was Ivented; A Toshlight was mmed at lght

They nwned the TV op and off changed the chanmel, snd controlled the oS,

However, people ofien forgot wihich comer of the TV opersied which compol, Also, 3

sunlight, the suns mmys would affect the nperations of the TV {4 L

the o) Was i

Ca the indrared control, sach Dution has e own oo, snd i3 sen o the TV

i o series of signals, Thers s a digital cods for each button, and in the TV there ks a ay




ctor that dentties the infrared beam and trnslal

peed to ondy mabe remote conunls that opersted one

eventdy began moking universal remote coptrols thot can operate any

22y made 4

i TS an astronomss, S Freduok Williams Her

was Tamibiar with lenses end m

discovery, He bailt bis ows telescope and theraiore

1 was made up of all colowrs and s also g sourse of

ed fn bnowiny how seuch heat way possed e

He was intorost

ers of

fiiters, fe noticed that ferent colowrs seeraed fo pags diffe

dovised a botter cuperiment 1o ow sisoe he folt the colowrs rught contal

3.,
¥
H

o Tevels of beat, So he divected sunlight through

raimbow-nreated when ehy s divided into 1 colows} an

O iy accoumnt, he decided to measare e

spestrurm i # ropon spparently devand of surdipht

hatvs

wmperatare of ol The radintion cawsmyg the heat wak not vistble, 5o he

radiation “calosific ravs”, later hoown as infrared ray. e found that the calo

o ahsorbed aod inmsnitiod

bevoned the red part of the spestrom could by re? Hlonted.

Hke visible gt 61,

Vs disuovery was o forre of eleg

of red Habt @ form of Hyubt beyom
experbmont he carvied out 00100

are forms of Bght that cannot be aeen

(931




As infraeed technodogy dmproved, an infrand cunponent was used 1o activate 2

ransmitter controllosd sipnal whish sen be coded into a recsiver {71

253 Typioal f‘%,gsgﬁimﬁﬁamﬁ of Infraved Fechunology

s In robotics, to monitor the operation of robots,

s Domestic nee, in appliances of %10115&%%%&2@ BULESIOTIES,
#  Banks, as motion defechors

»  Military use, as pubdanve system for missiles.

&

indusirial use, to remotely operate equipment under hazardous conditions,

Advancements by infrared fechnology have greatly enhanced the development of the

remote sontrol mdusiny.




CHAPTER THREE
DESIGN AND IMPLEMENTATION
331 DESIGN BACKGROUND
The overall design wag i‘iféi breken into functionst Blouk diagrams. Bach block

has o specific Rmetion and was integisted according o design specifications, The

modular destpn for the project i3 shown in fig. 3.1 below,

e ' "‘41 4 4
gjwi{ Tranumilisy Recelver Controfling Sweliohing
SUEESY toduts phodule ddodile dodule
dadhte

. “ Wi N A & o S

Fig. L1 Block diagram of Generator romote conirol

314 Power Bupply Unlt

A power supply il boreasss or reduces the mains voltage sad then converts
from AL o osteady DO Bo that 8 can b used in g rasge of electrontc cleculis, PSUg
can have additional cimeoiry 1o coable them 1o maintale either s constant swrent or g
canstant voltage when applving a8 load The basic PSYU consiy of a wassfonmer, & full
wave reudifior and 2 smouthing clrouit, Bt omay alee cosdaln a stabdlized vohage chroult
andioy o stabilized onrrent oircelt Baiteres sre oflen shown on g schematic disgram g3 the
sogsee of DO voliage but usually the sotal O mit&gﬁﬁ soures 18 a power suppdy. A more relisble
method of obiaining DU powsr bs fo twansform, rectity, filler and regulsie an &0 Hae vallags.

Power supplios make use of shinple Clroutis (81

D power supplies are ofien consinueted using a comunon inexpensive thres-

werminal regulator. These regolators are inteprated clronits consisting of severs! solid stale




devices and are designed to provide the desirable stidbutes of teyperature siabilily,
onrtpnat corrent Bmdting snd thermal overload protection {81

In power suppdy applications i is common 10 wse 4 baastormer (o isolale the
power supply fromm the 110V AC line. A reotifier can be consectad 1o the tmnsformer
secondary o gonerate a D0 voltage with Bitle AC vipple. The abiect of any power supply
i5 1o reduce the ripple.

The powser supply unit must be the most ublguioos electronio clroull sinee every
plece of electronic equipment has (o be supplied with power, wiually D00 st 8 controlied
voltage. It consisty of the wnrepulated with s tmansfoomer, veciifier and Blier a3 well o
pracision [B]

An A.C o DO power supply unit comprises of g tansformer, rectifier, filter and
regubmtor, The first three components which forms what is called an wwegnlated or aw

-

0.0 supply. The clrenit disgram of the power sapply unit is showa in fig, 3.2

Po2aly . 1% . i
i % xﬁ%ﬁ

P % : — toeeng RS . +5y
) 3k %
4\~[~/j % wi ; 4

- i } g mmod

Fig, 3.2 Cirenit diagrmm of the Power Supply Unit




The block diagram of 8 DA power supply unit is shown in fig. 3.3,

¢

Eon [a ¥
B ;},fg
: Transomey Rartde et Regisdy :
mis ‘g‘? s

Fig. 3% Bilock dlawram of 5 .0 Bower Supply Uit
¥ ey

352 The Vransformey

I a power supply uait, the ansformer i3 the soemponent which converts the ac
mains i a hivher or asuslly a lower 5.0 voltsge. Fundamendally, g vansformer consists of
rwn windings o coile, indectively conpled by & magnetic core. The inpul winding is
catled the primary, while the outpot is called the secondary. The mitle of primary o
secondary vollage equals the ratio of the number of turns on cach winding. Fig 3.4 shows

the primary and secondury windings of primary windings,

Secondary
winaing

Fig, 3.4 Transformer
The secondary/primary vollage satic s not sustainud on current by 3 load conaexted
across the secondary is sucreated. This s dus 1o lossss: megastic {or igm‘a tsses arising from eddy
currents i the core, and realstance {or copper fosses). T!‘iiil&ﬁ);'i!’iéﬁ'v'ﬁi pan be used 10 increase of

decrease AC voltages. They are used in vlestricsl squipment 1o gonvert the 228 Yolis condng




froen the wall socket to lower and safor voltages for ese in equipment. The schematic diagram and

defining equation for 2 rasformer are shown in fig 3.5,

TR D
‘ P g -
% } 3 %J
vi (g
o .
.,) e
— Y
i

Fig. 3.5 Transforroer schematin dlapram

...,,.»;:;,m; SNy
T ERE)

Whers input voltage V1, output vollage Vg, toput current by and output current b
are defined as shown, and Py snd My are the sumber of windings on the primary and
seeondary coils, vespectively, Power transformers sre wually aot desoribed in torms of Ny
and Mo, but nstead sre deseribed in lorms of the veltage owtput, and gssume a 220 volt
fuput. Alse smciﬁck} i the maximuam curvent outpnt which is limited by the size of the

wive used by the transforawer,

The transformer shown sbove is called a single tap transfonmer because there is

ordy one putput, 1 s possible to budld wansformers with multiple laps, and a Common

way of doing that is 1o make g commeetion to the middle of coll 2; this is called & conter-

Yy My




Foy this prodest the wensiormer asad was ruted from the

2y

manuisciurer ¢
9y Therefore the resistance,

- ¥ ey
R (3.3}
i1 N
o

1343
The secondary voltage = 240V AC

And the primary voliage = 12V DU

Sinee powsr efficloncy = poover inpul = power oulpul
T daiey

maine the seoondary corrent

u
ana
el
¥y

353 Yeltape Hegulatey

Regulated volage supply

w he obdained by nsing 2 voliage regulstor ool 3
oy s an elosironie contol ciroudl, which s capable of providing o noarly constant

wcp \.;,A_

d.o

cutprt voltage oven when there are vartgtions in load or inpot volia

. The change in
voltage foum no-load o full b

pad pomdition is called volinge mgulation,
The wim of o vollage regulstor olronit is to reduoe these varipiions oz

leust to the mindmurm possible val

gy il
2 value,

The pereenis

s regulation i given by

¥

A4 and




-
Y s
b
.
LY
e

Yo reguiation = Y

v oand Wige e the voltage ander full

is the no ~oad secondar

Where ¥y
et wt the full lood

b corvent, B in wsual for 8 pensformer sooosdany

a{s i.:»
cvrrent which is calonlated from the quoted VA {power) ratteg snd secondary voltag

drreetional and normally

=0

The wave Torm of the ransformer secondary voltage s a ¢
s vedtae 1 da, a device called o ventifior is ysed.

sinumoidal, To convert this o
wy shodes selvcted o handle the mgpired vollag

This is usually one or more silios

: the dlagramn of vollage regulator,

arud currern. Fig, 3.6 showes

L1
LMZB0BCT

weavn of Yobiage Regadator

Y

5,14 Heotifier
A yectifier ia a cirouit which emplove one or more dindes (n this cese fnar

it pulsating do voltage.
Tl ve roptifior signal.

eomver! 4.0
sl voliage fora i

wabue of the ¢

Tad

lsch

E

o




The foad resistance, By, is given ag;

“

i
%;(S?Z(
R, .
oul {31.8}

Where Ve = onipit Yoliage = 9V

b o curvent outpuf =15 A

3%
R i1
.55

R, =

The transformer’s voltage Input i3 240V, which was stepped down o 12Y wnd this
menns that the 248V was weduced by

The Inad resistance, By, is given ax;

Where Ve = oulpa voltage = 9V

fow = curvent output =054

ay
T g5a

The tramsformer’s vollage nput Is 290V which was stepped down 1o Y and this

menng that the 240V was roduced by

Faiia .
Seneraeesns = 7 {} 1IYIR
oo 24 imes

The maximun voltags, By, 18 given as;
Fw 12Wome ® 42 = 12Wam * 14142 = 13 peak 0 peak
3:vsi %13 'vp%.

Thas the do voliage, ¥, 15 piven ag;

7
R (35




izm w i 3 i‘e’""{,}\
;. 23 e ~ :ﬁ’4 B4
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Sipee the wavelnem from the reotifler sl contain harge AU component, the  vollage

N

output ferningl varies with Lo,

e

BT pmonaivi vy
Py = charge per

doof the capacis

T dicharging tme of the capacitor

P period of reciified voltage.

s the voltage Hipple remaining afler fltering with the 470p¥ SRR .

3
o

$3.40)




The capacitor charges from £.8Y o 13V thefore the DN voltage i3 egual to masimum
vestiags,
Fo duterming for Ty, the discharge voltage is slways 17 % of supply voltags (€]

Approsimate iriangalar ripple for capacitor Rlter is xhown i fig. 3.7

AT
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Fig. 3.7 Approximute trisnpalar vipple for Capsnitor Fifter,

LEE  The Tranumitter Module / Reveiver Module
The Infrared Sensey

Thizisa a}éafz::;v‘ay' range of device that are infrared light-sensitive, in which g devics
paramuster resistance , current or voltage is dependent on the inrfared Bght intensity in the
device, The device i Hmited to specific light spectrum, that s, 19 8 specifie range of fight
wavelength with fé?{?f:giz;-;{zs;ty AWz and the mm;nmmg wavelpngth is 0.7pm. 'i'hi;; speciral
Hinitatiom clearly ériééa&iés that an important critesia for the sellability of 2 device is the
operalion on d&si&’{i‘{i range, therefore the infrared senser wis ysed in the chroult to control
the timmg of the Gmer circult J9]

Another important parameter i Hght intonsity, the terms that will be need to this

guality are  brradiance { H 1 in mW 7 om® | and the totad invident power i W,




€3
ey




Fig, 38 shows the oirost disgram of an infrared sensor.

ing?‘.&xed LEFLHESED

%
Ry
J‘;%}T
ke
e
" ¥
Bi resiztoy
§3;34 ERLRLOY
E:

Fig. 3.8 Ciroult Diagram of infrared sengor

The infrared sensor s roverse - binsed 1o the nepative supply rail line of the
p{zwez' supply thereby exhibiting a bigh resistance when darkness approsches |, Ing when
infrared light falls on i1, #s resistance reduces, thereby leading 1 feakage of current 191,

Therefore B, = reverse based resisior

Roy=(F-Ve¥ s {34

R, =($-0.83/{R05x107)

B, = 10,180,335

Re = 10.2M 53

Therefors as the currend incroases, the resistance falls

Therefore, Gain = M/ 1D2MO

G = 0.09

YWolt output = 0009 x 0.8 = §.872mV = TimV

Therefore of froadisnee of [0mW /7 o’

Power = ImW /ot 4.6 x 167

Power = 138 % 147

fp = 438 1077 < 0,35 { responsivity )
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