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CHAPTER ONE,

1.1. GENERAL INTRODUCTION
In the study of EIeclﬁcal/Electr

onics, there are some basic needs that
are to be considered. Paryg of this need

are:
i Basic Electricity
1l Basic Electronjc.

In this project I will be discussin

g the construction of Basic Electricity
Trainer.

Firstly, Electricity can be considered from different points of view.

The scientist is concemned with what happens in an electrical system and
seeks to explain its mysteries. The engineer accepts that electricity is there
and seeks to make use of its properties without the need to fully understand
them, but this trainer is designed for engineer that needs training on basic
electricity.

In fact, dealing with electricity can be summarized into five
categories.

L The production of electricity

1i. The transmission of electricity

iii,  The application of electricity

iv.  The control of electricity

V. The training of electricity.

Transmission, being the bulk transfer of power by high voltage links
between main load centres, deals with extra high voltage, low current and
bulk energy transfer. Aluminum conductors are used in transmission.

Individuals and industries in carrying out their daily activities utilize
. electricity. During electricity transmissions, problems such as shock and fire




This trainer is designed mainly and specifically for the study and
verification of law and network theorem in D.C circuis.

It also enhances the practical aspect of the lecture in classroom.

Part of this practical experience is verification of Ohms law and many
more that will be discussed in the objectives of the trainer. It is absolutely
self contain and require no other apparatus, for instance using of multi-
meter, practical experience, on this bound carries great educative value for
science and engineering students.

1.2. OBJECTIVE OF THE TRAINER

The basic objective of the trainer are listed below:

1. Verification of Ohm’s law

il. To draw the V — I characteristics

iii.  Curve studying of D.C behaviour of the following:
a. Ideal resistance
b. Semi conductor diode
c. Zener diode
d. Thermistor (NTC type)

iv. = To verify Kirchoff’s Current law and voltage law



Verificati ¥
erification of Superposition theorem

vi.  Verificat; i
; f:atlon of Series ang Paralle] Law for resistance

Vi Studying of Potential divider

?nu. Verification of Maximum power transfer theorem

xX. To i i

Vverify Thevelip theory and to find equivalent voltage source

circuit

X To verify Norton's theorem and to find equivalent current
source circuit,

Xi.

To study the design of a multi-meter.
1.3. TRAINER ARRANGEMENT

The trainer is rectangular in shape with the main power on/off switch
at one side,

There are many components in this trainer, among them are:

i 0 — 30v D.C at 100mA continuously variable IC regulates
power supply.

1, +9v D.C at 100mA, IC regulated supply

iil. + 5vD.C at 100mA IC regulated power supply

iv. Other electronic components like Thermistor, Diodes etc.

The unit is operative on 230v +/- 10% at 50Hz A.C. main. Adequate
no of patch cords stackable from rear both ends.

Good quality, reliable terminals, sockets are provided at appropriate
place on panel for connection and observation of waveform.

Also sockets value of resistor, a rectified diode and 6.8v Zener diode
are provided in the bottom part of the panel.

1.4. LIMITATION OF THE TRAINER

Before this project work could be successfully used for training, its

limitation lies on two (2) major factors.




of the trainer is another problem,

Also problem of poor electrical supply for the soldering process is
encountered, it took g very long time to be dealt with.




CHAPTER Tw
LITERARY REVigy »

2.0 INTRODUCTION TO THE THEORY
. In the Construction of basic electl‘iCiiy training module, some theory
which has been taught in clags needed to
2.1. OHMS LAW
One of the most important
undertaken by

steps in the analysis of the circuit was
George Ohm who found that Potential Difference (P.D)

across the ends of many conductors is proportional to the current flowing

through them. This, he found, was a direct proportionally, provided that
temperature temained constant. Also physically there are some condition
that affect a conductor. Examples of these conditions are temperature,
density, mechanical strain etc. “If all this condition stated above or a
homogenous conductor remain constant, the current flowing through the
conductor is proportional to the potential difference between its ends.
Ohms Law For A Circuit
V =E —Irwhere VisthePD
E is the EMF
I is the current
r is the internal resistance.
Differential Form Of Ohm’s Law
This is given by d = OF although it does not contain any differential
coefficient of so called because it refer to value of d and E at a point,
Generally Ohm’s law states that as long as physical conditions remain
same, the electric current flowing through a conductor is proportional to the

voltage applies across it and is given by




is voltage in Volts and | i Current in Amperes

T 4
he above €Xpression can be put in different form as below:

V=R
Rl
I

2.2. RESISTANCE

By definition a conductor Is said to have a resistance of 1 Ohm if a
voitage of 1 volt applied across causes a current of 1 Ampere to flow
through the conductor. Resistance of a matenal is the disruption of the
orderly movement of electron by interrelation with its atomic structure. As
the electron moves through the material they transfer their kinetic energy to
the librating parent atoms through collision whereby their vibrational
amplitude increases. This is observed as heating of conductor. This
resistance is the name given to the property of a conductor of transforming
electrical energy into heat.

Effect Of Temperature On Resistance

In the temperature range 0 — 200°C this effects can be represented for
conductor by the equation R+ = Ro (1 + at) where Ro, R. denote the
resistance at 0°C and +°C respectively is called temperature coefficient of

resistant of the material defined as the increase in the resistance per unit

‘resistance per °C risk in temperature.




Series Connection Of Resistors
Using the diagram above the resistor Ry,
end so that:

R; and R; are joined end-to-

a. The same current flows through all the resistors Li=L=5L. .. .I

b. The circuit act as a voltage divider V = V, + V, + V; and the

equivalent resistance is greater than any one of the individual
resistance.

Parallel Connection Of Resistors

a

R1
Vs R:

T b

Also in the diagram above one end of each resistor is joined to a

common terminal and the other end to a common terminal B so that.
a. The voltage across each resistor is equal to the source voltage.
V] = Vz =E
b. The circuit is a current divider.
I=L+0h

Hence, the equivalent resistance is always less than any of the

individual resistance.




Ideal ReSistance

or capacitive i ith j
p . Part associated wity ;. all resistor have an inherent small
amount of inductance and capacitance

high frequencies. The inductive ang
pronounced at higher

and this affect the way they behave at

‘ Capacitive parts are however more
frequencies, At D

resistors are nearly idea] ag compared to

2.3. TEMPERATURE COEF
0°C (ex,)

.C voltage carbon composition type
wire wound and film type resistors.
FICIENT OF RESISTANCE AT

The temperature coefficient of resistance of a material at 0°C {a,)

can be defined as the change in the resistance of a sample of the material

having a resistance of 1ohm at 0°C when its temperature is raised by1°C.
Irom observation, it is clear that when the temperature equals 0°C,
the resistance is 1. If the temperature is now increased to 1°C, then the

increase in resistance is exactly the temperature coefficient of resistance

at 0°C. If the temperature is further increased to 85C, then the increase, in

resistance is &, 8, since the relationship between resistance and temperature

is assumed to be linear.
The table 2.0 below shows values of temperature coefficient of

resistance at 0°C for some common metals used in electrical engineering,




e 0.00412
B Bper G 0MEe T T
e

Y] Tamgtem 0.00495
—— o

Table 2.0: Temperature Coefficient of Resistance at 0°C

2.4. TEMPERATURE COEFFICIENT OF RESISTANCE AT
ANY GIVEN TEMPERATURE (ag)

It sometimes occur that the temperature coefficient of resistance of
any material at 0°C is either not known or cannot be determined. In such
cases, temperature coefficient of resistance of the material at any base
temperature is useful and is determined as follow:

@g Is the change in resistance of a sample of material having a
resistance of 1Q at 6°C when its temperature is raised by 1°C. Therefore, if
a conductor has a resistance value of Ry at base temperature 6°C, then, its
resistance Ry, at temperature 87C is given by:

Rg; = Rg + Reats (6, — ©)

2.5. ELECTRICAL QUANTITIES

CURRENT

The ampere i b 7
straight parallel conductors of infinite length, of negligible circular cross-

e 1 meter apart in a vacuum would be produced between
a force of 2 x 107 Newton per meter of length. The

s defined as that current which, if maintained in two

section and plac

these conductors




: _ Il carrying the current in balanced by the force
of gravity acting on a known mass.

QUANTITY OF ELECTRICITY

The unit of electrical Quantity is the coulomb, name the quantity of
electricity passing a given point in a circuit when a current of 1 ampere is
maintained for 1 second.

Charge symbol; Q Unit: Coulomb (C)

POTENTIAL DIFFERENCE

The unit of potential difference is the volt namely the difference of
potential between two points of a conducting wire carrying a current of 1
ampere where the power dissipated between these points is equal to 1 watt.

The term voltage originally meant a difference of potential expressed

in volts but it is now used as a synonym for potential difference irrespective

of the unit in which is expressed.
Electric potential symbol: V
Potential difference has the same symbol and umit. Electromotive

force has the symbol E but has the same unit. Because P.d is measured in

rred to as volt drops or voltages. By experiment it can

Unit: Volt (V)

volts they are also refe gl
be shown that the relation corresponding to the definition is

10




st g
I
This is better expresgeq as:
P=VI
It also follows that
Bl i P = Wt
1 T qQ
vV - w
Q

That is the p.d is equal to the energy per unit charge.
2.6. CONDUCTOR AND INSULATORS

Using these rods made from metals permit quite reasonable currents to
flow while those made from non-metallic material permit virtually no
current to flow. Not all the materials conduct as well as each other. Copper
being better than steel, Aluminum being better than zinc and so on. Non-
metallic materials permit so little current to flow that no comparison can be
made between them, but nevertheless the observation may be made that

there are certain material which permit current to flow are the conductor,

while those that do not permit current to flow are AR

Examples of conductor are copper, Aluminum, Silver, Platinum

Bronze, Gold. - 1 _
: ber, Plastic, Air, Varnish, Paper,
i tors are Glass, Rubber,
Examples of insula

k in Oils.
i ¢, Centain O1 1
Wood, Mica, Cerami stion of the conductors is to provide a complete
Therefore the fun

; here there 18 material with free electrons. Materials with
circuit at all pOmIS w

: ovide the free electrons and are used to make up a
10 energy gap readlly:; with sizeable cnerey 2P between the valence and
cireuit, but these mate

11

V_‘m_‘

|
i
{
1
{
|
|
¥




it

within the conductors,
2.7. DIODE
a. Semi-Conductor Diode
A Semi-conductor diode are digde that

a P-type and a N-type semi-conductor material
b. Forward Biased Diode

are formed by Joining together

When P-type is made positive with respect to N-type region, the diode
is said to be forward biased the depletion region narrows and electric current
flows due to electron — hole recombination inside the diode.

¢. Reverse Biased Diode

A reverse biased diode is obtained when P-type made —Ve with
respect to N-type region, the diode is said to be teverse biased. The depletion
region widens and there is no electric current flow.

2.8. ZENER DIODE

In ordinary semiconductor diodes on certain reverse voltage the diode
breaks and the large current flows which permanently damage the diode.
This reverse voltage is called Reverse Break-down Voltage Vpo and is quite
high,

Zener diodes are specially made silicon diode with known Vpo
ranging from about 2v and above. Thus Zener diodes are always use.d in
reverse biased mode. After reverse breakdown the voltage across the dl?de
remains almost constant to its Zemer voltage although current flowing

through it may vary. Zener diodes are thus used to give stable fixed voltage
ou, 1L ma @

fi in voltage regulators. The forward characteristics of regulators.
reference in voltag de are similar to the forward

The forward characteristics of a Zener dio
characteristics of an ordinary silicon diode.

12




Zoner diogs

Zaner diode

_Constantvoltags

- —@

Figure showing the usage of Zener diode as a voltage stabilizer.

(E)THERMISTOR
A Thermistor is a semiconductor device, it comes in two basic types.

NTC Type: In this type, resistance decrease as its temperature is

increased. _
PTC T In this type of Thermistor, its resistance increases as the
ype:

temperature is increased.




point or node is zero,

The law mathematicaﬂy implies tha-
N

D=0

n=1

Where:

N = Numbers of branches connected to the node

In= Mgy, Current cntering or leaving the node,

lg

Figure 2.5 showing the proof of Kirchoff’s current law.

iy +iy+ig+ig=irtis .

By this 1 currents entering into a node may be regarded as positive
y this law,

tive or vice versa.
whi ing the node may be taken as negal
hile currents leaving the

KCL. assume a set of currents i, (t),k =1, 2 etc. flows into
To prove >

anode. The algebraic sum of the currents at the node is;

' 1
()= (O i (t) + (D) + i, (t) equ

Integrating both sides of equation 1, gIves;

14




(0 = 0:(6) + g1 4 .
G300 + ...
Where, gl ®

qe(t) = flx(t)dt
(D) = [ i (t)dr

no net charge. Therefore, gr(t) =
of KVL.,

0 = ix(t) = 0, confiming the validity

Note: The current flowing towards the points are taken as the positive
whereas current flowing away from the point are taken as negative.
(b). Kirchoff’s Law of Voltage

This law states that the sum of the voltage drops across a series circuit
is equal to the voltage applied by the source.

The law can be interpreted as:

Sum of voltage drops = sum of voltage rises. KVL is mathematically

expressed as:-

M
Z v, =0
m=1

Where:- "
M = Number of voltages in the loop or the number of branches in the

loop

15




Figure showing the proof of voltage law /

2.10. SUPER POSITION THEOREM AND PRINCIPLE

Super Position Principle: This states that the mutual interaction of two
charges is independent or the presence of other charges so that the total
electric fields of all the charges at the points.

Super position theorem states that in a linear network containing more
than one source of E.M.F the resultant current in any branch is the algebraic
sum of the current that will be produced by each E.M.F acting alone, all the
other sources of E.M.F being replaced meanwhile by their respective
internal resistance. In order to verify the theorem we require to know the
internal resistance of each EM.F source. The other method is to connect
series large value resistor with E.M.F source in order to be able to neglect

the comparative very small internal resistance of EM.F sources.
PROCEDURE IN APPLYING SUPERPOSITION

2.11.
THEOREM

The superposi

A . listed below.
circuits by following the steps g :
1 : Select one source and replace any piier soures wihi 8 Sl (e
! ele

H an open—(:]’lﬂl!it (iAe. I"‘O)-
Dther cur Ient Soufce w.lth

tion theorem, as stated above, is applied to electric

16




currents,

2.12. THEVENIN’S THEOREM

i Thevenin’s theorem states that the current through a resistor R,
connected across any two points A and B of an active network. (i.e. a
network containing one or more source of E.MF) is obtained by dividing the
open circuit voltage Voo (with R; disconnected) by Ry, + Ryg is the
equivalent resistance of the network measured between points A and B with
Ry disconnected and the source of EMF replaced by their internal
resistance.

Alternatively, Thevenin’s theorem can be stated as follows:-

An active network having two terminals A and B can be replaced by a
constant-voltage source having an e.m.f F and an internal resistance r. the

value of E is equal to the opern-circuit potential difference between A and B,

and r is the resistance of the network measured between A and B with the

load disconnected and the sources of em.f replaced by their internal

resistances.

17




The Figure above showing Thevenin’s equivalent circuit
Suppose A and B in the above drawn figure to be the two terminals of
a network consisting of resistors having resistances R, and R; and a battery

having and e.m.f E, and an internal resistance R,. It is required to determine

the current through a load of resistance R connected across AB.

E,
Current through B3 = Ei;; and,

Ey Rz
P.d across Rz = o

urrent through Ra, P.d across AB is:

Since there is 10 €

18




=S8
Ri+Ry

R.R,

r=R,+
: R1+R3

Current through R = J = _&_

R+

Thevenin’s theorem, Sometimes referred ¢
an application of the Superposition theorem
2.13 NORTON’S THEOREM

This theorem is used where it js easier to simplify a network in terms
of current instead of voltage. This theorem reduces a normally complicated
network to a simple parallel circuit consisting of:

a) An ideal current source Iy of infinite internal resistance and
b) A tesistance R, in parallel with it.

Here, I, is the current which would flow through a short circuit
placed across terminals A and B. R, is the circuit resistance looking from
the open AB terminal. These terminals are not short circuited from finding

Ry are open as for calculating Ry for Thevenin’s theorems.

When a branch in a circuit is open-circuited, the remainder of the

circuit can be represented by one source of e.m.f in series with a resistor.

Norton’s theorem states that the current which flows in any branch of

ow in the branch if it were

a network is the same as that which would fl -
the short-circuit current of

connected across a source of electrical €ncrgy,

i -circuited
Which is equal to the resistance which appears across the open

.~ branch terminals.

19




Network

2>

S &
|
, Rnoton)

The circuit explaining Norton’s theorem

HOW TO NORTONISE A GIVEN CIRCUIT ! ‘
i

4 Ohm =

g

L

I " orein
The circuit proving Norton s the

s 1 ve circii as follows:-
o nortonising the above circuit are
Step!




the present case ig Ze1o, The Tesistance

Ry of the circuit as viewed back or

looked into from open terminals A ang g,




CHAPTER
3.0. CONSTRUCTION iy

Before this basjc electn‘city training :
the laboratory, it hag undergone g, odule is usefy] for students in

- The Case (Housing)
1i, Transformer

iii.  Power Supply

iv.  Power Cords

A Resistors

vi.  Capacitors

vii. Rectifiers

viii. Diodes

ix.  Panel

X. Thermistor

3.1. THE CASING (HOUSING)
The housing of the trainer is constructed with a wooden case,

constructed to a desired rectangular shape and well painted to avoid

decaying of the plank and to make it attractive to anybody looking at the it.

3.2. TRANSFORMER ‘ _
Th former rating is 30v D.C at 100mA, continuously variable IC
& transfo

tegulated power supply. Its function is to step down the A.C supply that is
pow: -

ithi trainer.
entering into the component within the

22




The mains On/Qff gy,
Witch, fige 54 -
d :
lﬂﬂ hﬂnd lOWeT part. T an jewel i i
i he power Supply il ght is located at extreme
itis regulated through 1C €S through the transformer ang

e

3.4. POWER CORDS

Connection of adequate patch cords are made
SWitch terminals and socket are provided at appropriate position on the panel

forms.

to the fuse and the

. for connections or observation of wave

; I
3 |
§




3.5. RESISTOR

the resistor.

In this training module, resistor of different rating are connected at the
designated position according to the circuit diagram of the basic electricity
training module different value of resistors are connected to reliable
terminal/socket that are provided at the appropriate place on panel for
connections/observation of waveform.

3.6. RESISTOR CODING
We have already noted that there are resistors made from carbon

moldings of firm metal-oxide film. Both are small, if not very small, and

therefore we would find it almost impossible to mark them with a rating

such as 47000, 1/, watt.

In the case of carbon resistors, it is usual to identify the ratings by
o f rings, painted around the resistors. One of the bands ig always
cans of rings,
placed to the end of the resistor and should be taken as the first band.
aced near s .
i ds are used to indicate the resistance of the
~ The first, second and third ban

| resistor by means of a colour code.

24




The application of thig Code j5 best explaineq by the diagram shown

1.6. Here, |
i Te, the firgt two bangs are orange and blue wh;, h .
table are 3 and 6 Tespectively. The thirg -l

put after that number, In this case
be five zeros. The Tesistance thep be

band 5 the numper of zeros to be

the third band is greep and there shoulg
Comes 36000000,
Orange Orange Blue Golg

First band ‘-—l ' g Fourth Band
Second band Third band

Figure 1.6: the diagram of a resistor showing the colour codes.
The arrangement of colours and the percentage of their tolerance are
shown in table 1.1 below.

Table 1.1: colour codes and tolerance of resistors.

Digit W}
’L\OF Black i
‘ 1 Brown
Red

Orange
Yellow

Green
Blue
Violet

@ooqo\kn'hwt\’

25




i 2200p/40v
il. 100nfr40v
fii.  10uf40v

iv.  100n

V. 1u/40v

vi.  Booster Capacitor
3.8. THERMISTORS

A Thermistor is a temperature-sensitive resistor, that is, its terminal
resistance is related to its body temperature. It is not a junction device and is
constructed on germanium, silicon and a mixture of oxides of cobalt, nickel,
strontium or manganese. The compound employed determines whether the

device has a positive or a negative temperature coefficient. A Thermistor is

schematically represented as shown in figure 2.4.

AR

The figure showing the symbolic representation of a Thermistor

26




At room temperatyre which g 2

0e
is approximately 50000, Whereag

at 109 o i
L s i 80(1 ; (212 .F, the resistance
results in g 50-] change in
typically 3¢
change cap either pe internal
changing the temperature of the
immersing the device in a hot Or cold solutign,

3.9. DIODE

resistance. The change in regisgapce is 10 5% per degree chan
0} BICE Cl 2C
OF external. An external

surrounding medium or

in temperature. The
change requires

Diode is used in this construction as a component to achieve
rectification in the power supply, also in this construction of basic electricity
training module, a zener diode is used and it work is to regulate the voltage
in the circuit.

3.10. RECTIFIER

A rectifier is a component which employs one or more diodes to

e T, Yt Py

convert A.C voltage into pulsating D.C voltage.

3.11. VOLTAGE REGULATOR

The purpose of the voltage regulator in this construction is to kee.p -the
D.C output constant despite variation in the A.C. supply voltage (de\T-:auo‘n
from 220 are common) and the D.C bad current. The regulator used in this

o e e e it

basic ele ctricity training module construction are:
i LM 312
ii. UTC 7809
iii. L7805CV

i = 9v and 5v.
They are used so that we can achieve 0 — 30v, 9v an

25

C, the Tesistance of the Thermistor




3.12. THE PANEL,

quite low in nature.

The panel description arc shown in the diagram below:

it £y h K
] s @ . s

10K
A L] 1E 2w
i 3 ST
®
9

10E W 10K AW 1008 1 400E 2w
j Bl 00— " "8 By g
| 1 4
o e ST 16K 29 252 10 47 1
; aTH 100K 1Y
KT W 10 1
P e
2E 2% 262 1N
e .
100 W 10K 1

o i@ SN

1K AW 1GE 2w 10E 20

100K 1% ATH W

470K W
&I

AT0H T

L B B

&—" 00— S — 8

]

A N1
]
e @

e ZLHGya

|
L
&

’G HTCIW

.
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4.1. MAINTENANCE

Maintenance of an instrument or 5 machine is

the act in which the

machine or instrument is take care to be in good order.

Maintenance is the preventive measure put in place in order to ensure
a continuous safe and proper working condition of basic electricity training
module. Maintenance may be preventive, control, repair etc. maintenance
are very important because its part of the factor that determine the life-span
of an equipment. Generally, maintenance is the action to correct or prevent
problem that delay the use of an equipment. For its proper function.

Part of maintenance that I will recommend for student using this
trainer are:
) To maintain the trainer, it must be handled with care.
ii. The trainer must also be used in respect to the power rating of
the trainer.

; : trainer is also im
ii Maintenance of the ; _
5 gh values series resistance

portant for the user by

checking short circuit fault and bi
fault.
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Input Voltage: 230, ., 10% at 501, 4 @ Mai

.C Maing,
Output Voltage: ¢ _ 30v, 9v, 5y D.C Power
4.3. TESTING AND RESULT

The basic electricity training mogdule
specifically for the network theorems in D.C.

board carries great educative valuc for Science and Engineering Students,

Some of the experiment that are listed in chapter one will be
considered in this chapter and they are:

1. Verification of Ohm’s law

2. To verify Kirchoff’s current law and voltage law.

3. Verification of the series and parallel laws for resistance.

4. Study of potential divider.

4.31. EXPERIMENT NO. 1: Verification of Ohm’s Law

Ohm’s law can be verified by varying the D.C voltage applied across
aresistor and recording the values of the corresponding circuits.

I R

el > dures.
Figure 4.1. Circuit for verifymng Ohm’s Law Proce
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- 3-3 keep the ¢ _ 30v supply knob

Sition,

the
ol 1

voltage i o Steps and record the Tesponding values of

current in table 4 9 below:

el Vo ] La
50

6.0

_— |

8.0
9.0

Tetlly anti-clockwise po

". S ]
it witch On the Supply to training boarg Vary the lied
1 appli

iit. Verify Ohm’s Law for different values of resistor R.

! 4.32. EXPERIMENT NO. 2 to verify Kirchoff’s current law and
E voltage law.
!

Procedure: (Law of Current)
1. Assemble the circuit of 3.4(A)

i t.
Figure 4.2 (A) Verification of Kirchoff’s law of curren

:ate branch of the circuit and
in the appropriate
ifi. Insert current meter i
. Measure I I, I,
Procedure: (Law of voltage)

i. Assemble the circuit below.
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Figure 4.2 (B). Verification of Kirchoff’s law of voltage

ii. Measure voltage Vv,

V2 and Vv, across Ry, R,,
the voltmenter.

R; respectively using

iii. Kirchoff’s law of voltage is verified if:
Vi+V;+ V3;=0v

4.33. EXPERIMENT NO. 3: Verification of series and parallel

laws for resistance.
Procedure: (Resistors in Series)

i ircuit below.
1. Assemble the CEICI?H below . i

{ - V,—> Vi

Ov

§ : -
Figure 4.3 (A). Circuit for verification of series 1aw of resistors

istor in tablﬂ
ii. Re the current I and voltage drops across each res
. Record the ¢

below:
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I,
Hence, series law is verified

Procedure: (Resistors in paralle]) |

1. Assemble the circuit of the figure belo
W

Figure 4.3(B). Circuit for Verification of parallel law of resistors,

ii. Record the current Iy, I, I and V in the table below:

Experiment No. 3(b) Result

L{mA)

V (Volts)

8.94

¥

9

Hence, parallel law of resistors is verified.
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4.34. EXPE
RIMENT NO. 4. Study of Potential diviger.
A resistor network ag shown iy |

the figure [ S i ¢
1 : o oW 13 .
glectronic and electrical circyjt for dividing the Potential of widely used ip
as required for a potential application ol a voltage soyce

Procedure:

Assemble the circuit of the figure below:

A

Figure 4.4. Study of potential divider.

ii. Measure voltage V, and verify that

vV, = R2 jv
(R1+R2

V, = 22 ]9
(3
V, =6.1 Volt.
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Vo= When R, is 2k

- (;RL \
Rl i R2

Va2 [ 9
2+22
V2 =47 Volt

V2 =When R; is 3k

vV, = R2 j\/
R1+R2

()
3+22
V,=13.8 Volt

V2= When R, is 4k
R2 JV

[Rl +R;
39

[4+22

V, = 3.2 Volt

v,

I

V2

l




V2= When R, is 5k

Rl £ Rz

—22 N9
5+22

V>=28 Volt




printed out and afier
it was laminated so that it looks attractive and also to be able to
withstand humidity to some level,

the printing,

The essence of the power supply circuit is to achieve the D.C sources
of 0 - 30v, Sv and 9v that are needed in carrying out expeﬁments.

Adequate care and proper maintenance should be given to this
Construction to ensure a longer life which will give chance to the trainer to
Serve the purpose in which it was built for.

5.1. CONCLUSION

d identify
Conclusively, the construction has enabled us to know z;n -
i es. Also durng
the various electronic components and their us T
Construction, we had the experience of using electron!

: f using
d the expel’lence [8)
: ol ro board. We ha
Constructing electric circuit on a Vel meter efficiently and also had been

Vero board for panel, using a multi result, This

ieving @ positive
thought series of self correction before achieving P
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gstruction  also  exposes us to :

constrd Varioyg fikts .o :

soldering, short-circuit, ang open cireyit ansing from mproper
5.2. RECOMMENDATION

Blectricity Experimental Trajne, S0 s to achieve 5 Positive regyjt
The recommendeq AC voltage for the trainer is 220 _ 230y

The project work should be repaired angd Maintained by 3 spegialist

when there is a specified fault.

The moisture part of the tramer should be regularly cleaned to

avoid rusting

E
|
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P.C. SEN “MODERN POWER ELECTRONICS” § Chand
and Company Limited 6 Egition 2006,

VK. Mehta and Rhit Mehta “Basic Electrical Engineering”
S.Chand and Company Limited 6™ Edition 2005.
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APPENDIX

COMPONENTS LIST AND ¢ AR
P
COMPONENT | ECIFICATION ALYSI
NAME
s — ]
Wooden case | Casing
M“_—‘_———_
Veroboard | Panel
-—_—_.\_—ﬁ_——__
Transformer
pantingofthe |
circuit diagram
and lamination
Diode I1N4001
* Resistor Different Value 20
Variable 10k ETl
| resistor
Variable Knob 30
resistor knob
Regulator LM317,UTC780 100
9 L7805CV e
Socket @_’j 207 :
fffff = ' 20
. AT Tieo
Capacitor 2200N, 40V e
: r 50
Capacitor 10N, 40V S
= 3
Capacitor 100n |
B —TEE 50
OWer
. | ON/OFR | e
: e 1 “5_0”/_’__J
| %enerDiode [ Z06V8 |




1000

1
Total :
Miscellaneoys ———— 500
[Tol
T S

L CENE l
ECIFICATION FOR BASIC ELECTRICITY TRAINgR MODULE
SP

- Input Voltage: 220~ 240V A C

Output Voltage: 030V, 9V and 5v D.C.

200
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