


i
i
i

. CONST S
R”CT’§5N OF AN Expmlzmsnm. TRAINER

MODULE FOR AC/ DC SOURCES

- ‘ . BY

|
[

ADEYEMI MOSHOOD ADEMOLA
MATRIC NO: 06/135

A PROJECT SUBMITTED TO THE DEPARTMENT OF
ELECTRICAL/ELECTRONICS ENGINEERING.

R

ABRAHAM ADESANYA POLYTECHNIC,

DAGBOLU/AKANRAN /IBADAN ROAD,
P.M.B. 1020, IJEBU-IGBO,
OGUN STATE, NIGERIA.

IN PARTIAL FULFILLMENT OF THE REQUIREMENTS FOR
THE AWARD OF NATIONAL DIPLOMA (ND) IN

JUNE, 2009.

?

ELECTRIJAL ELECTRONICS ENGINEERING.




CERTIFICATION

This is
to certlfyf.ythat this project was carned out by ADEYEMI

' SHOOD AD
MO EMOLA Of Matriculation Number 06/135 in partial fulfillment

of the requlrelnents for the award of National :Diploma (ND) in’ Electrical

Engineering under my supervision. E

--------------------------
...........................

Adeyemi Mushood A. . Date
Student

....................................................

Mr. Otolorin
Project Supervisor Date

..........................
...........................

Mr. Odumosu

HOD of Electrical & Electronics Date
Tngineering
Engr Lawrence Obhorkhale ‘ | dis
Dean School of Engmecjﬁ ing ‘

v

it




DEDICATION

I dedicated this write-up to God Almighty, the creator, author and finisher
: |

gfall things in the world.

1 also dedicated to my parents CHIEF and 1YIRS ADEYEMI, and also to

my brothers and sisters Serah, Adeniyi, Omolara, Abayomlami Serifat.
} T
[

¥




APPRECIATION |

M refound |
y P gratitude goes tg Almighty God, for his infinite support,

prowsmn and guidance, -

My immeasurable appreciation goes to my Parents CHIEF AND MRS.

ADEYEMI for their care, encouragemems and financial Support to me from .

i
i

Childhiood'to this day. Dad and Munm, I really appreciate everythmg, I pray that

* as long as you still living you will enjoy the reward of your labour by the grace

o
af Almighty God.

To Mr. Abiodun Odumosu (HOD Elcc;[rical_ Electronics), I say a very big
thanks for your support, all through these years, I really appreciate you sir.
f To my Supervisor and Dean of School of Eﬁgincering Technology in the
person of ENGR. OBORKHALE. Sir, I appreciate your fatherly role in the

success of this project.

¢To my siblings, (AJemke) Adeniyi, Omolara, Abayomi and Serah, I am

really grateful for your love, care and support.

My appreciation also goes to my friends and my love ones for their

T in ljebu — Igbo, Miss. Osonubi
encourage and advice throughout my stay i 2 '

Titilola. Thrahim Alalafia Gbenga Oseni, Adejare Oluwadayo, Brother Segun,
itilola, Ibra : >

Brothcr Kehinde, Brother Bukonla, Biokaz Ventun:es and others.




i

‘ ¢
Fmall to th '
y € Rector all teaching and non-teaching staff of the
ABRAHAM ADESANY
I POLYTECHNIC, my profound glahtude goes to

you all for your role directly or indirectly in the success of this project. Glory be

toAlmighty God |
. i




o TABLE OF CONTENTS
- Front Page 7 : .
Cbrtificaﬁon l
bedication :
Appreciation =
Tablc of Content i :-“'vii
CHAPTER ONE | i
& 10 Introduction 1
| 1.1 Aims of the Project | 1
1.2 Objectives of the Study 1-2
1.3  Significance of the Study 2
1.4 Scope of the Project 2-3
1.5 Limitation 3
CHAPTER TWO
20 Literature Review 4
2.\‘1 Resistors L5
22 Inductors b
23 Biased Diode e
24 Transformers z b zi

2.5 Capacitor

o
v

vi




. ) :

Sl

40
"
42
43

4.4

50

3.1

52

5.3

CHAPTER THREE

Constxjuction‘

Circuit Diagram

CHAPTER FOUR

Testing and Result
Experiment One
Experiment Two
Experiment Three

Experiment Four

CHAPTER FIVE

Summary, Conclusion and Recomnmendation

Summary
Conclusion
Recommendation

Bibliography

vii

28

28-33

34

34 - 36
36-37
38 - 40

40 - 41

42
e
4
43

44




CHAPTER ONE
1.0 INTRODUCTIONQ 1

i
The expenmental trai |
mer for AC/DC sources is a useful, low cost, multi-

urpose mini-lab for e
p mng the basic discrete anq passive components starting

from these characteristic i | l
§ 10 simple and more complex applications. The kit

saves time and money i . ; :
Y 10 experimentation’as no soldzring is Tequired to dry out

new circuits and components can be reused again land again. All inputs/outputs
and components for eX[_)erimeutation are terminated on 4mm base terminal.
Interconnection is through 4mm patch cords. Various DC/AC regulated power
supplies are built-in. the kit is housed in a sturdy designed power coated metal

-enclosure.

1.1 AIMS OF THE PROJECT

-4 To expose readers to various parts and components rating that can be
used in constructing an experimental trainer module source for-AC/DC,

- To construct an experimental training module source AC/DC to be used

in the lab for experiments.

12 OBJECTIVES OF THE STUDY

To study the prinmples of kirchoff’s current law .

To study the princir: ¢ of kirchoff’s voltage law

To verify the low pass RC circuit and find out its cut off frequency

To verify ohm’s laws '

To observe that the low pass RC circuit also works as an integrator
(0} | =




To implement a band pass fijter using RC

. Toimplement a low ircui
pas§ RL circuit ang find out its cut off frequency

To impl . ; |
plenent a high pass RL cireyit ang find out its cut off frequency

To implein 4 !
pieinent a RLC Band Pass circuit and to find'the tut-off frequency

from graph.

- To implement a RLC Band Reject circﬁit and to find the cut-off
frequency from grar?:‘l_
- To implement series RLC Resonant circuit and find the Resonant
frequency
To implement parallel RLC Resonant circuit and the Resonant frequency.
1.3 SIGNIFICANCE OF THE STUDY
The experin;ental trainer for AC/DC sources is a device that is basically

design to meet the demand of individuals, co-operate bodies and as well as

individuals. It is very essential in reducing errors in values during electricity

experiments.

1.4 SCOPE OF THE PROJECT

e value of the resistor using the multi-meter

hown in the circuit diagram with the help of

-&  Measure th

5 Construct the circuit as s !

patch cords.




S‘glect the appmpnate current range on the multl-meter

- Turn the kit and measyre the current on the mulu-meter

LIMITATION

ENERGY AND TIME FACTOR > took time and energy (o gather

fogether the required component ang material that should be used to carry out

the construction and the necessary information on how to construct.




20 LITERATURE REVIEW

2.1 RESiSTORs

the fl

value of the resistance.

NOTE:- Resistor m o5 : .
. ay b2 assumed tg be lincar ie their fesistance will be -

assumed to remain ¢
onstant when the temperature is maintained constant. Effect

mperatur i : ;
of temp: € can be ignored, since all resistor dissipate heat when operating.

SYMBOL OF A RESISTOR

— Fixed resistor

—li‘— OR Variable resistor
e L

TYPES OF RESISTORS

There are two types of resistor
1, Fixed Resistor

Variable Resistor

Fixed Resistor is a resistor whose value is constant. Examples are:

Wire Wound Resistor

Carbon Composition Resistor

e




jii-- Vanable Resistors
__———Mains dropper Tesistor with

- X ol Fixed i
i, e e

Variable resistors have three connections, being each end of the coil plies

the connection from the wiper arm. When all the three connections are used, the

‘device is said to be a potentiometer. In some cases, fixed connectiéus are made

to the wire so that we know the resistance offered between any two terminals,
s&ch intermediate connections are known as tapping.

RESISTORS COLOUR CODING

DIGIT ____M
0 Black
1 Brown
2 Red
3 i Orang:?
4 Yellow
5 Green '
5 Blue |




1}
Violet i (e o

Grey

b :
¢ & White - !
LE |

TOURANGE | o
" Gold |
10% Silver — | ol |

g No colour band |

The application of this code is best explaine& by the diagram below.

¥
)
E
I

|

i

The first bands are the orange and blue which, from the table are 3 and 6
respectively. Therefore, we are being told that the resistance has a numerical
value of 36, the third band tells us how many zeros to put after the number. Tn

~this case, the third band is g}een and there should be five zeros which resistance

, becomes 3600,000002

¥ . (\> First Band (Orange)
' (\$ Second Band (Blue)
| [~ 7==>Third Band (Blue) ;

: Fourth Band (Silver) green5 noughts

S

22 INDUCTORS
isis A pa"§§1've element designed to store energy in its magnetic field.
is is e | ‘
Inductors find numerous & splications in electronics and power systems, and ure
ors fin e
? Tv’s, radio’s, and electric motors.

B ; . : radios
| . used in power supplies, transformers, : :




inducfive effect, a

rieal coil with many turns of

- gonducting wire shown below,

Cross Sectional areg A

!
Core matgria] i =

Number of turps N

It is formed that the voltage across the inductor is directly proportional to

E ‘_the time rate of change of the current, if current is allowed to pass through an

inductor.

SERIES AND PARALLEL INDUCTORS
It is necessary to extend the powerful tnol of series-parallel combination,
we need to know how to find the equivalent inductance of series- connected or
parallel-connected set to inductors found in practical circuits.
A Considering a series connection of N inductor below with an equivalent

circuit showing the inductors with the same current passing through tlleln.

" Applying KirchofP’s Volt'ze Law (KVL) to the loop.

L, L, Ls Ly

: ] y
A series connection of N inducto

Leg




_ B%DTE.; Inductors In parajje| are comblned ;‘
in

- Equivalent circuit fo, the ser €s indueg
Ctor

the same Way as resistors in

parallel for two inductors iy Dal‘allel N=y

1
fog = " + o + s+ B

1
Become /g =17, + s

AEPLICATIONS OF INDuCTORs | .

more bulky and expensive, in this case, inductors are not as versatile as

capacitors and resistor, and they are more limited in application. However, there

are several application substitutes, they are routinely used in relays, delays,

sensing device, pick-up heads, telephone circuits, radio and Tv receivers.

(i)

 voltage into relatively smooth |

PROPERTIES OF INDUCTORS
The following properties make an inductor véry useful in electric circuits

Inductors are frequency sensitive, this property makes them useful for

frequency discrimination. |
For the store of encrgy and makes them useful as temporary voltage or
or the store

ting a large amount of
can be used for genera
current sources. Thus they

voltage for a short period of time- | o
An ind pose any abrupt change in current, this property makes
inductor op
d ful for spark or suppression and for converting pulsating DC
inductors use

ooth DC voltage.




Forward Biased Diode
——_'__——'_——._____

Fig A. ' | e

Under forward biag condition, the Positive terminal of the De supply is

connected to the P-type semj conductor and negative terminal of the De supply

itzonnected to the n-type semi conductor as shown in figure A above.

Initially, no current flows due to the bamier potential. The applied

i
£

forward potential repels the charge carriers and have hence pushes it forward
through the junction.

Reverse Biased Diode

N-type material

" P-type material

Fig B.
itive inal of the Dc supply is
i ition, the positive termina
In reverse biased condition, ‘ |
ductor and negative terminal of the De supply

Connected to the n-type semi con
B above.

; hown in fig.
is Yonnected to the P-type semi conductor as s ‘

?
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: (2) Avalanche lj_‘j?'llltiplicatian' 3

ZENER BREAKDOWN: Iy 5 doping of high co

ncentration of atom, the

depletion layer is Very narrow, which results in tunneling of electrons from the
P-fype valence band to the N-side conduction band, constitutes a reverse current
from n to p, this is called zener effect. The basi¢ requirement for tunneling
current is a large -number of electrons separated from a large number of empty
states by a narrow potential barrier.

AVALANCHE MULTIPLICATION:- A diode is said to be reverse

biased when carrier acquires sufficient energy from thermal energy along with

s o il reverss bias résultiﬂg in the high electric field E in the depletion

. Tegion. An electron entering from P side may be accelerated to a high kinetic

A isi ionizi llision result in the
2 sonizi llision, the iomzing co
‘ergy to cause an ionizing co

: igi d the generated electron are

i air. The original an

generation of new electron hole p
sunction and the generated hole is swept to the p-
jun

both swept to the side of the -
pair results in the generation of

i hole
side, the generation of new electron ho
‘ T, jon.
en, l0us energy by the process called fisst

el
,
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Es
i
|
'F

e ——

increase in the forward voltage after the cut-ip

voltage is reached or the barrier

potennal 15 overcome. When the diode is reverse biased, the applied voltage is
negative.

Thus, on reverse biasing, the reverse current independent of the applied
Ieverse voltage is equal to the reverse saturation current. When the reverse
voltage is increased beyend a certain limit, the diode breaks down and the
reverse current shorts up to ﬁ very large value. The breakdown in diode is due to

either zener breakdown or avalanche multiplication since reverseé saturation

current is temperature depend parameter.

DIODE RATING
i be known for any application
; i ting, that must
The two important diode ra

are
(e e maxinitm forward current

verse voltage
(i)  The maximum reverse voltage of peaks re

11 i =




~ VARACTOR Digpg

It is basically a PN-junctinn 4 '
Junctiop diode Which €Xploits the Junctio i

property when it is reversg biased, i 5 ‘ Il Capacitance

ier

SEClon, it was shown how the

:_‘Lﬂuence the space charée regi

reverse voltage directly i
; 5 o (depletion) region

whjch: causes the transiti
; voltage, this property
where the input voltage varjes the capacitance.
APPLICATIONS
() Itis used as a high frequency tuner
() Itis used in parametric amplifiers

(i) Itis used in microware frequency multiplication

(iv) Itis used in active filters

It is used in a harmonic generation.

S ——
—
<
—

TUNNEL DIODE

i This is a PN-junction diode that operate in a certain region of its V=I

PP

Cﬁaracteﬁstics i mechanism, tunneling of electrons through the

Potential barri When the semiconductor is continuously doped with
al barrier.
‘ i iti ke
P impuriti int is reached at which the impurities becomes so closely packed
| 1€s, a poin . ‘
| l . ' carrier dominate.
Within the crystal lattice that interactions between the charge

DE '
- TUNNEL DIO T ;
UN-BIASED biased when the Fermi energy level

w 2
; .« Ihid to be ub-
A tunnel diode is & energy level lies

} : Fermi
: junction. The
Ustribute yniformly through of the J :
¢ uniformly ;

1y =




CONSTRUCTION OF A PIN DIODE
Pin diode is constructed by sandwiching an intrinsic (pure) semi-
conductor between heavily doped P and N semi-conductor. An anti-reflecting

coating is applied at the t p face of the pin diode to receive light radiation and

avoid secondary emission.

Anti-reflecting Radiator
coating \\ i I '

=T

503

~ Intrinsic region—"| i
. - —,_+

ADVANTAGES OF A PIN DIODE

B trating absorption at the intrinsic region, it reduces the noise -
y concen ] ‘

sponse when it radiate to light as in the case of

and slow switching 1e

conventional photo diode.

13




By increasing the bias Voltage
b. By reducing the thicknegs layers
TYPES OF PIN DIODE, -
There are two types of Pin Diode
(i) Metal éemi—condudtor pin diode
(i) Hetero-junction pin diode
‘2.4 TRANSFORMERS
A transformer is a device which 1s widely used to change thervoltage and
‘cgrrent relations in on AC electric circuit. The voltage and current can either be
iliér‘eased or reduced as required with the rapid development. The fields of extra
high voltage (E.H.V) AC power transmission system are possible to a great
ex-tent through the use of transformers. A transformer is a device that has no

@ moving part and it transfers energy from one circuit to another without any

electrical ection, but by electromagnetic induction. The energy is always
r., COﬂl’I § : !

i ith changes in voltaje
& cy, but usually wit :
- transferred without changes in frequen
j & tep-down transformer receives
and dehvers it at a higher voltage. Conversely, a step
: equire
Cnergy at ltage and delivers it at a lower voltage. Transformers req
_ Yy at one vo

|
i ;




L a

Laminated core |
Windings |
Tank
Conservator
Bushing

Breather
Radiators
Wihding leads (input)
Winding leads (output)
Transformer oil

LAMINATED C

sliéet with 4% silicon. In addition 10

ORE:- The transformer core is made of

silicon steel or

this, the sheets are laminated and are

15




WINDINGS A
“onventional transformer has two winding. The winding

‘ h receives t
whic he electrical Cnergy is called the primary winding and the

winding which delivers the electrical energy 1s fows e

a winding. Windings are generally made of high gr ade copperfor carrying higher

~ current, stranded Conductors are used. The wmdmg are provided with insulation
such that any one turn will not come into contact wjtl1 the other turn.

Methods of cooling of transformer:- The threc methed are commonly

~used for cooling of the transformers windings and the core which are given

below
(a2) Natural :- Used for transformer having low voltage and output rating
(i.e up to 500V and 5SKVA)
(b) Oil filled and self cooled;- Used for large sized transformers with

rating up to 132KV and 100MVA

7 (¢} Forced cooling with air-blast:- Used for machines with rating higher

than 33KV and 100MVA.

CONSERVATOR 'Y ANK:- When a transformer is oil filled and self

s subjected to heat, thus naturally expand and

cooled and the oil in the tank i

" contract due to the conservator tank provides the means for the oil to settle
act due (0

!

=B

.dowll by expanding under heavy loads.

16 e




BUSHINGS:- Brushin, . .- |
# Provide proper insulation for the output leads to
' pe taken out from the transforme, tank. Byg,

ings used are generally of two

{*pes.

(a) Porcelain type which are used for volt

“®)

age rating of up to 33K and

C d . i
ondenser type and o] filled type which are used for voltage rating

higher than 33KV, 7§

BREATHER:- Moisture and dust from the environment may occur if a

transformer is exposed directly to the atmosphere to avoid this from happening

a breather is provided. The breather completely prevents moisture and dust from

coming into contact with the oil in the conservator tank when it expands or
contracts.
TYPES OF TRANSFORMER
‘1. CORE TYPE TRANSFORMER:- There ar¢ two types namely (a) the
core type (b) the di'stributcd core type

(A) CORE TYPE

Laminated iron core

' S
/__/Magnetlc

<l : \Circmt
=t ! !
= Qutput
i l (Secondary)
. & (Primary) | |
i Iimb) : 1 which there is only a simple magnetic

i
The simple core-type has a core

2 = 1 f
i h of the two vertical members called the limbs carry one half of the
 Circuit, each of the : : ‘

LA




" other by paper.
(B) DISTRIBUTED CORE TYPES

windings

core

PRINCIPLE OF OPERATION
»  Operating a transformer is based on the principle of electrical energy that

can be transferred efficiently from one winding to another by electromagnefic

‘induction. While an alters iting magnetic flux is qstablishcd in the transformer

" core, the flux links the winding turns of both windings. For example if E; and E;

are the primary and secondary emfs induced in the winding having N; & N,

umber of turns respectively. Then Ei/E; = Ni/N,, since the terminal voltage of

|
bhe primary and secondary vV, & V, are only slightjly‘"-different from the induced
i . I’ {

emfsE, and B, ‘ |

10




Lookmg at an alte
mating current which ﬂows through it set up as an

altematmg maguetic flux Some of the

lines of force which link with the

econdary winding consequently

an alternating emf is induced in the secondary

| winding. If Ny and N, are the humber of turns on the primary and secondary,

| and if ©m is the maxmlum value of the flux in Weber s11avmg a frequency of

. fHZ then. "": J

The average rate of change of flux = 2¢m = 4Dm wbise

(51
Then the flux changes from + ®m to - ®m in halfa cycle or in 4f (se)
:- average induced emf/turn = 4f®mv -
In case of sinusoidal wave, the r.m.s value :‘ 1.11x, average value.
R M.S value of the induced emf/turn
=1.11 x 4f®mv
= 4. 44fOmv

*“Hence, the induced emf in the primary having N, turns is E; = 4.44fDm Nyv.

Equally, the induced emf in the secondary having N; turns E; = 4.44f0m Nov

i _
“om the equation Ei

= 4.44f®mN;V and

E, = 4.44f0OmN;V

followsthat Ei= Ni

| E: N2

:

tis also the sameas Y1~ AL "
; V: N




AN IDEAL TRANSFORMER

&
b

A transformer is said 1o pe an ideal when
1

; wmdln

the primary and secondary
resistan
B Ce are neglected, he Secondarylmduced voltage E;

: qual to its termmal voltage Va,

will be

likewise, on the grunary side, the induced emf

L E;will be equal to the applied voltage V,

.1t is an ideal transformer, hence, V;

~and E;

will oppose each other. Consider-a load on the transformer secondary

such that it gives a lagging power factor 02, Then the load current in the
- | sEcondary I, will lag the secondary voltage V, by an angle P,. The secondary
cﬁuses a current I to flow in the primary such that (I, = I, (N}/N,) neutralizes
the demagnetizing effect of I,. In addition to I, the no- load cument Io

(discussed in the previous section) also flows in the primary as shown below.

EQUIVALENT CIRCUIT OF A TRANSFORMER ON NO-LOAD

A SECO] mer 1S open ClICUlled Wlll(_. 1 l‘

i : :
; iron losses only, which remain
' ainly due to the
ent and the losses are I |
t 2 transformer on no-load can be

stant at all loads. Which means b

. OW.
Epresented by an equivalent shown below. ;

20 e




Im Secondary Open
Xm

EQUIVALENT CIRCUIT OF A TRANSFORMER

A_transformer can be better understood and analyzed if we first assume it

. to be an ideal transformer“iaving no leakage of infinite permeability, which is

zero magnetizing current, and then its giving that the winding resistances,

magnetic leakage and the magnetizing circuit are inserted externally.

VOLTAGE REGULATION OF A TRANSFORMER
A transformer is define as a change in the secondary terminal. Voltage

between no-load and full-load, is expressed as a percentage of the no-load

voltage, assuming, the primary and frequency to be ;hcld constant, that is 2

ulation = no-load voltage full-load voltage

Bemeetitage 1c8 No-load voltage

If V, is the secondary terminal voltage on flll@-load and Vo Is secondary
75 |

Vy)x 100

= Vo —
tage on no-load. Then % regulator = ( -

CAPACITOR

acitor is to store electrical energy when its plates are

The property of a ¢ap ;

which is called jts cap

| acitaﬂce and its unit in farad (F).
i different potentials

21 |




stage of metal coil : !
g » Separated by strips of waxed or impregriated paper shown by

the clotted Li
ne below, both the metal coil and impregnated paper are wound

" spirally to i .
pirally Increase the area and the entire assembly is impregnated in hot

=

TYPES OF CAPACITORS

paraffin wax.

There are two types of capacitors, if the capacitance of the capacitor is a

fixed value, as in most of the cases, they are known as fixed value capacitors.

‘They are used in radio receiver, and for tuning purposes. This can be achieved

y having a set of movable capacitors that varies with respect to another set of

xed values. It can be C]aggi fied according to the nature of dielectric employed

Air capacitors
Mica capacitors
Ceramic capacitors

22




. H
Electrolytic capacitorg

Paper capacitors

FACTORS AFFECTING THE CAPACITORS

One of the facto
rs that affect capacitors is #he parallel plate. Parallel

R plaged between the plate as shown below, let the area of

* plate be A and Er be K. Assume that the electric field between the two plates is

" uniform and the field at the ends is neglected,

e
‘i v T 4 + } + ‘+
- T XL E
: Fringe field Dielectric with Er =k

The parallel plate capacitor is directly proportional to the area of the plate

and the permittivity of the dielectric material is inversely proportional to the

" distance between the plates. This suggest that the capacitance of a mica filled

capacitor is more than that of an air filled capacitor for the same physical

'dlmensmn the value of the dielectric constant (Br = k) of some important

electric materials used i 11 capac1tors are glven below in table

MATERIAL DIELECTRICAL CONSTA}\TT
Vacuum : Ly :
e 1.0006 |
: 2025 l'#
Dry paper 45 f’5_5
Bakelite




Glass
Rubber

Mica
Porcelain
Mylar
Polyethylene

Polyvinyl chloride 32

Water 80.4
Titanium dioxide | 173.0
Teflon 2.1 ﬁ
Germanium 16.0

ARRANGEMENT OF CAPACITORS
Capacitors c;an be arranged in two ways either in parallel or in series,

" When both of them are combined, the calculation of the equivalent capacitance

* in such cases is necessary.

CAPACITORS IN PARALLEL

1, and 1, are the

The arrangement below shows a capacitor in parallel 15,

e itors connected in parallel. The voltage across each capacitor is the
€ capacitor

me volf let qi, 2 and q3 be the correspondmg, ch:mge on C; Cy.
S V. 1s :

'4—«\L—bs
1C= C1 +Cy+ Cg
qulvalent capacitance)
Sl

24 ;,




'] .
The total charge of the syster of capacnor 1s g“,e i
Oy
q9=91+q2+q3
|

GV GV oV (¢, 4 ey Cs);Vﬁ
| Therefore, the equivalent capacitance ( ig given by
g - C=C1+sz‘+C3
Thus, when arranging capacitors in a parallel sys;:e;, the equivalent
j-f'*capacitance (c) is always greater than any individual capacitance and is equal to
' the sum of the capacitance in parallel.

. 7 CAPACITORS IN SERIES
| The arrangement of capacitors C;, C; and Cs in series is shown below, the

r,ight hand plate of the first capacitors is connected to the left plate of the second
‘ one to the left hand plate of the third. Finally, all the three capacitors are
" connected in series to the battery supply providing the emf across the points A
&D

4——\/—» :

1/e = Yoy + ey + o3

ugh ecach capacitor since there is only one path

A charge q passes thro
ge can pass. The poent

ial differénce across each capacitors
Mirough which char ,

‘ |
Sifferent is given by ; |
: _ gfc2 VCD=0/c3.
VAB = g/cl - VBC= g/ ; :
: !

I

|

t

05




VAB+VBC+VCD=y
by Y Y,

V=0 (la+"9+1y) |

. If ¢ is the equivalent capacitance of the three capiacitor in series then

c=9 : ﬁ, !

i | =l

i
o

i+, From equator i &)u

(l)="e + 1/62 + 1/¢3 )

Thus, in general, if n capacitor of value C;, Cy, C; ..... (n are connected in
series, their equivalent capacitance is given as

Yo ="er + ey + ez + i, +'/en

" NOTE => When capacitors are connected in series, the equivalent capacitance

15 always lesé than any individual capacitance in the circuit.

ENERGY STORED IN A CAPACITOR

A device in which electrical energy can be stored is a capacitor, consider

; capacitor which is charged progressively from zero charge to a value q. Let
i instance during the

: . At
u@ final potential across the capacitor plate be V. At any

arge, let the corresponding potential i V. ;
the capacitor, then the worl
-:onal charge placed on 1
If dq be the additiona

Bquired to do so will be- N
| dw = Vdg=Cvdv since =Y

2 ing pfoc.ess | ;
Total work done during charg | L .




Wg ¢ {vdv ={_°;’2_L4= _12‘{2_ Joules

W - since cv = q

. energy in a capacitor is.equal to work done whic

h is given by
w=2h ="

where q is express in coulombs, ¢ is farads angd v in volts,
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41 CIRCUIT DIAGRAM

- CHAPTER gy,

In electrical engineering technology.

the ooumzzo:o: involved Eogoa

“ and direct

. " current {D.C} source in an experimental training for AC and DC source.
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T ‘cIRC_UIT DIAGRAM OF T
o ER SUPPL&

l ¢ 1000UF m
Dc

= ¢ 1lur

; < 470UF .

.
—00TR000
i

T . ¢ 1UF I DC

_ g ; 7805

: E470UF !" .
¢ 1UF DCc

o 240V A.C Power supply source circuit
OPERATION OF POWER SUPPLY
When the switch is on the input voltage 240v/220v is applied to a step

down transformer which s’,.p down the applied voltage to the voltage applicable

o the circuit.

From the transformer output 15V and 9v alternating current supply was

‘.’“nected The output of the transformer is then input into a rectification circuit,

| ®

or direct current conversion.

i jed t intain
The output \«:oltage of the rectifier 15 appliedtoa L.C regulator to main
e outpu

1 Itage. }
direct current (D.C) output ¥O |
( is connécted for 9y output, KA7809

At 12v output L7812 1.C regulator

VA 7805C was used to maintain
put Supply _
ected at 5v outpy ‘

LC re is conn i ¢
_ gulator is . oase of voltage variation at the input.
1mn ¢ I

1 regulation of the output DCie

no |




3 ‘J H x
& ) g of electn(; current in a cieuit

+Types of resistor uded in this e | .

_— Fixed resistor:- Di ‘
. ifference value of resistor connected separately such a
! S

100L, 100VL, 1KVL, 1KVL, 10KVL, 22KVL, 33KVL, 100KVL and

100K VL.

Variable resistor:- Two variable resistor are u;sed and they are connected
separately to each other and the value are 10K VL and 1MVL.
INDUCTOR:— It is an opposition to the flowing of an electric current in a
gircuit, It is common in an alternating current circuit (A.C)

In this circuit five inductors are used and the value are 100UH, 100UH,

o
| 10MH, 33MH and 100MH and it’s connected separately to each other.

in storing electric charges. Five capacitors

%AP ACITOR:- It is a device used
are used in this circuit and the values aré 0.01UF, 0.01UF, 0.1UF, 0.1UF, 0.1UF

|
3 and is connected separately.
rolyte capacitor are devices used in

ECTROLYTE CAPACITOR:- Elect

Jso used in gmoothly the output of a direct

ting electrical charges and 2

TFive electrolyte capaci
470UF, and 1000UF an:

tor were used in this circuit and the

Blrrent {D.C} source .
d they are connectzd

! -ues are 4.7UF, IOUF’EKOOUF’
7

= § -
Eparately to each other. ‘
|
i
|
|

an




RECTIFICATION:- This
_REC is the Process of ob&uning direct

ect current from an
diode.

FIRST RECTIF
. ‘:‘ IER PANET, ClRCU]T DIAGRAM

altematmg current (A.C) source through the !
se o

;_% "PW}H |

SECOND RECTIFIER
A.C Supply PANEL CIRCUIT DIAGRAM

. s
P m

W

12v
Dc Output

® oy
Dc Supply

Ov

U -un%ﬁ]

ol

THIRD RECTIFIER PANEL CIRCUIT DIAGRAM

A.C Supply s i, SSV
Dc Supply

5 3 J_ 470UF
e i ‘ 16v
| e Ov

§

I.C REGULATOR (L.C REGULATOR):- It is used to regulate or

irect current (D.C) supply source.

or close the circuit terminal, when

Baintain output voltage of a d

SWITCH:- Is a device used t0 open

[ not be flow of current, while when the terminal

BPening the terminal, there wil

3

S




I‘.
|

TRANSFORMER Isa devme that emp}

C) 0ysteln 1o cha.nge the ?magllltude ()f ﬂle i

| 0
yed an altematlng current
nt or \
| Voltage in one section to
8 Oﬂler | |

L

CONNECTOR Is’
S'a device used for networkmg the circuit ternunals It

sused to connect a conductor in a cireyjt together | and it is form of cable but
111

ith terminal at each end. ” P

TOOLS USED FOR CONNECTING THE CIRCUIT TOGETHER

LEAD:- This is used when it has been heated with a soldering iron to sold
|

components together.
SOLDERING IRON:- It is a tool that is used to sold the component like

* resistor, capacitor i.e to the vero board.

PRINCIPLE OF OPERATION OF A AN EXPERIMENTAL

TRAINER MODULE FOR AC/DC SOURCE
Smce the current is based on two different sources i the alternating

‘GE ent (AC) and direct current (DC) expemnental training source depends on

€ principle of ohm’s for operation.
When the switch is on the current will flow ‘through the conductor to the
€
t of the transformer It will step down the

nsformer input and the‘ output
and 9v source are connected to

» 15v
tude of the alternatmg current source- |
transformer.
lternating source of 15V and 9v of the I |
| the transformer output source,

d to
Then, the rectifier diode was connectg |
gv and 5V.

\
ithe direct current pmduced are 12v; ¢ J §




At the direct current (DC) source

connected to the source for experimenty) Durpose |
\

he A. side
¢ C the 15‘! and 9V the current ﬂ()W in it W
; | a5 Teverse

3 dﬂ.egtlml

¢ At the D.C side the 12v, 9y apq Sv, the current flowing in them ha
: m has

, ;fnstaﬂt value and direction with respect to time,




TerAt
‘ . CHAPTER poyg |
TESTING AND RESULT

The experimental traj ' | -
ainer for A(?/DC sources Kit in it s 5 gelf contained
1it without any measuring Instrument :

It works on 230v, 501, Power. Connection to 230v power point is by

means of the power cord of the trainer, \

Turn this

main ON/OFF switch or the fronf panel to

“ON” position, By

 this switch, the various D.C and A.C supply will be available on the front panel.

All the connections including supply and ground to and from a device

" index supply are made using of 4mm stackable patch cords. It is a good practice

'tdturn the main power ON switch to OFF position while making circuit

il 3F

* connections. The power can be restored after connections are made and
!

|
i

b thoroughly checked.

| The trainer is now ready for conducting the experiment on different

EXPERIMENT OI:{E
"VERIFICATION OF OHM’S LAW
AIM

* To study and verify ohm’s law |
. EXPERIMENT EQUIPMENT REQUIRE

Expetimental trainer for AC/DC sources

3

 Volt meter / Digital multi-meter




EXPERIMENT PROCEDURE

Measure the value of the resistor using the mul‘u ~met
eler

Construct the circuit as shown ; in the circuit dlagram below wi

of patch cords.
1

Select the appropriate current range on the multl-meter—@

_ Turn on the last and? Deasure the current of the multi

/.v-

-meter
Replace the 470 ohms with 1k resistor and repeat the procedure to find

the current flowing through it.

- | . . .
Measure the exact value of the resistance using a multi-meter, since the

tolerances are found for resistance value given hy colour codes.

1Q
SV regulated

Squ!y

THEORY

As the physical slaté of the conductor remains constant the current

I
A
4}

ing through the conductor is directly proportional to the potential applied

veen the ends of the conductor that is V= JR.
Voltage = Current x

Resistor
Value | Current through | | Resistor

tual Resistor




IONCLUSION

ohm’s law,
EXPERIMENT TWQ

VERIFICATION OF KIRCHOFF’S CURRENT LAW~

AIM

| &
1t

To study the principle of kirchoff s current law
EQUIPMENT REQUIRED |

. Digital multi-meter (3 to 4 nos)

-s': Resistors and Patch Cord

! Experimental Trainer for AC/DC source

EXPERIMENT PROCEDURE
Construct as shown below in the circuit diégram with the help of patch

cords and turn on the kit.

e

Select 12volts DC supply and connect it at the input of the circuit.
Connect 3 nos of ammeters between the terminals shown by dotted lines.
{IR;} Rs{IRs} and R4{IR4}

Note the following current value Ry

‘ d terminal .
Now remove the current meters and short the R to ground te

N ; it in series
e lﬁ'{ from R; by connecting the current meter
: Measure the currefy’ ro : ‘

. with R; and ground name it as IRy

 Verify that IR, = IRz + IRa Besoo o




12v

Dc sources =
RESULT )
Kirchoff’s current law = IRy =1IR; + IR, + R,
IR, =11.5MA
i = 10MA
I Ry=1MA
"‘ '11{4 0.5MA

LR =1R, + IR; + IR,
=100+ 1+0.5=11.5MA

From the above calculation we know that the amount of current which

BI6) < in 2 circuit is determined by the amount of 'vdltage applied and the total

Iesistance of the circuit. Kirchoff’s current law is expressed as follows:-

The sum of the current flowing through to a point in a cirouit is equal to

um of current flowing away from that pomt This is a very simple

ment, which is fundamental to the understandmg of electrical circuit.

In this laboratory acti'vities. You will study the application of erchoff’ $

 circuit, This law explain the diitibogion oF

€nt law for a combinatio

Nt in a circuit.




EXPERIMENT THREF

\
C& !
VERIFICATION ¢ KIRcpiopp S Vo,

TIIKGE LAVs'/ L
N ‘
To study the prmctple of kirchoff’g voltage lelxw
EQUIPMENT REQUIRE] |
Digital multi-meters {3 to 4 nos)i =-
Resistors and Patch cords

Experimental Trainer for AC/ DC source

OBJECTIVE

Kirchoff’s voltage law is basic to the understanding of electrical circuitry.
€ may express this voltage law in two way:-
The sum of the voltage drop in ay current path of a circuit is equal to the

voltage applied to that path.

The algebraic sum of the voltage drop and voltage source of current path

in a circuit is equal to zero.

In this laboratory activity, you will study the application of kirchoff’s

i ore than one
tage law for circuits with one voltage source and those with o

il solved hy
& sour gle souize circuit problems can ordinarily be easily
ge source. Sin i

ot as simple, The
ng ohm s law, hm;ver multiple source cireuit are 1

be seen by applying
Practical application of kirchoff’s voltage Ia:w may
-‘ | iple s ircuit problem.
” i |tiple source eireul
Wlgebraic method of the solution of 8 MYIPIE S




Hlagram beloy, thh th -
of patch cord and turn op the kit, : e

’ Connect 12v DC source to the Vs mput of the girgyit

L Observe the voltage drop acrogs Ry(VDE), Ro(VCD), RyvBC) &
3 3
| R4(VAB) by using the digital volt meger.

&.| Now apply the formula and verify that total of VAB +VBC + VCD +
B VDE s equal to 12volt

Repeat the experiment with different voltage source,

5
y 1 ¥
.. R, & R;

lKﬂ C lKn

R, 470(), Rs < 1ok ()
T Connect 12v D.C o i
source

=12 volts

Vi =VAB + VBC + VCD +VDE =0

VB=IR,

! V=IR; + IR, + IR; + IRy =0

: VAB =R, = 0.09v

VBC = IR; = 0.96v

VCD = IR, = 0.97v

"u =IR;=9.87v o G

11.89v == 12v




i )
VAB"+VBC+VCD+VDE=’]+2+2+1_._-1

|

i Van t Voot Voo + Vig =12 13 0|
EXPERIMENT FOUR

!

|

| %
' ¥

8 To show that the High Pasg RC lcirc i 1
uit alsp wiork as a Differentiator

R T BEQUIRED:

Experimenfal Trainer for AC/DC sources

Function Generation (100KHZ/1MHZ)
Dual Trace CR.O
EXPERIMENT PROCEUDRE:
| 1@ Construct the circuit as shown below with the help of patch cords
NoTE:
i The unit need not be switched ON as are using passive devices and using
ut ﬁ01n function generator and observing the output on CRD

The function generator and CRO should be connected to the mains supply”

S$witched ON when doing experiments. :
Output to be observed in

vout CRO Channel2

erator and set frequency 100HZ and.

] SeIeCt square wave on function gen
: e "l of CRO. Let the input

I
ude 5Vpp and observe the SIgIlal on, cha.nne

deuotedas Vin. ; i




Observe the output of the c1rcmt
ann

: denoted as Vout.

VoutT

1
[ i e Tl

VoutT

quency (] =01 ii ; AY

CLUSION

From th
e L
above, we can see that the circuit acts as 8 High Pass Filter

attenuate those frequencies

g fr -
equencies above cut-off to pass and

cut_oﬁ‘ : o,
A . Also the circuit works as an differentiator-

!’




CHAPTER FIVE
SUMMARY, CONCLUSION, RECOMM]:N])ATI
ON

[ summary, this project (Experimenta] trainer for Aq/ Dec )
sources We

ced that, there is always a problem™ pettaining to Iow- efficiency, |
Y, Deavy

Since we are familiar with the design and construction of experimental

.6 0y
\

ainei for Ac/ De source L.ow, the errors and problems are no longer visible.

Therefore, the design and construction of experimental trainer for Ac/De
gurce can be used to measure current, voltage, also to verify ohm’s law, to
kirchoff’s voltage law and kirchoff’s current law, to use as an integrator

*

C-circuit, to regulate direct current and to supplied alternating current, to
id out cut-off frequency and to find out the resonant frequency.

CONCLUSION

il ents in
The project provides solution to conlinuous problcms, stud

ig Of f '

the
¢ source. It has also conmbute to

Xperimental trainer for Ac/D ;
led them to put A0

. b
edge and skills on how to operate unit alild o

tce knowledge acquired during the course of gtudy.



The moisture part should be cleaned to avoig rusting.

The experimental trainer for Ac / De source should be kept under normal

temperature.

-

oy
Bt
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