3" Semester Electrical

Pr2. CIRCUIT AND SIMULATION LAB

Name of the Course: Diploma in Electrical Engineering
~| Course code: Semester 3"
Total Period: 90 Examination : 3hrs
| Lab. periods: 16P/week | Sessional: 50
Maximum marks: 100 - | End Semester Examination:: |50

A. Rationale:
- The response of Electrical Circuit can be verified practically by applying different theorems and

.. fundamental techniques. The students will become sure that the theoretical tricks which they
' “have learned from books are true. The students will become competent in the field of circuit

- analysis
B. Objective:
On completion of the lab course the student will be able to:
1. Verify the theorems using different components.
2. Know the various types of filters.
3. Simulate different circuits using P-Spice/MATLAB software.

C. Course content in terms of specific objectives:

Measurement of equivalent resistance in series and paralle! circuit
Measurement of power and power factor using series R-L-C Load.
Veriﬁ_catio'n of KCL and KVL.

. Verification, of Super position theorem

'Ver_i?icati'on of Thevenin's Theorem
Verification of Norton's Theorem
Verification of Maximum power transfer Theorem

. Determine resonant frequency of series R-L-C circuit.

.. Study of Low pass hlter & determination of cut-off frequency

N =

.

10. Study of High pass filter & determination of cut-off frequency
11. Analyze thé charging and discharging of an R-C & R-L circuit with oscilloscope and
Compute, the time constant ‘from the tabulated data and determine the rise time
- . graphically. - | '
12. Consfruct the follawing gircuits using P-Spice/MATLAB software and compare the
measurements and, wavefornis.
¢ i. . Superposition theorem
ii. . Series Resonant Circuit .
ii.  Transjent Response in R-L-C séries circuit

.,
PPN A

—fi‘lote'-. . gpice/M ATLAB soﬂware‘might be loaded in 10 systems,
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Aim of the Experiment :-

Varification of Ohm's law.

Apparatus Required :-

1. C.T. Tralner Klt
2. Patch Cord

Theory :-

OHM'S LAW - This law states that as long as physical conditions
remains same. The electric current flowing through a conductor is
proportional to the voltage applied across it and is given by :

| = VIR
Where ‘R’ is the resistance of the conductor to current flow in ohms.
‘' is the voltage in volts.
‘' is the current in Ampers.
The above expression can be put in different forms as below.
V=IR
R=V/

ALY

Resistance :- By definition of a conductor is said to have a resistance of
one ohm if a voltage of 1 volt applied across its causes a current of 1.amp
to flow through the conductor.

Varification of ohms law :-

Ohm's law can be verified by varing the D.C. voltage applied across a
resistor & recording the values of corresponding.current. The graph “ VA
verses “ | " is a straight line as shown in fig (B). thus the resistor is a linear
component.
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Aim of the experiment :-

Verification of law of resistance in series.

Apparatus required :-

1. Patch Cord |
2. C.T. Trainer Kit

Theory :-

A conductor having resistances R1, R2 & R3 are connected in series.
The equivalent resistance or total resistance between the two terminals is

equal to the sum of three individual resistances. Being a series circuit it
should be remember that :- s

1. Current is the same through all the three conductors.
2. But voltage drop across each is different due to its different
resistances given by ohm's law.

3. Sum of the voltage drop is equal to the voltage applied across the
three conductors.

V=IR
V=V1+V2+V3

IR=1IR1+IR2 + IR3
R equivalent of the series combination

R = R1+R2+R3
Characteristics :-

Same current flows through all parts of the circuit .
Different resistors of there individual voltage drop.
Voltage drop are additive.

Applied voltage equals the sum of different voltage drop.
Resistances are additive.

Powers are additive.

O 0bk b=
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Procedure :-

-—

o~ e e

~1 O o

DO
M
-
':'_'

Connect the ammeter, voltmeter, resistor to the source by using patch cord as
per the circuit diagram.

Check one's more the connection of parameter as per the circuit diagram.~
Then switch on the supply.

ure the total current | & source voltage V.

ate the value of R equivalent as Req = V/I.

ure V‘ V2. V3 across the resistor R1, R2 & R3 respectively.

ﬁ)

O
o
Q

1

—
-
—

o m
Q
m

the value of R1,R2 & R3 as R1=V1/l, R2=V2/l, R3=V3/l. Find the
ich is equal to R1+R2+R3. Then difference between Req & Req’

Tabulatlon -

No

Voliage Current Req=V/I V1 | V2 [V3 [R1=V1/I[R2=V2/l| R3=V3/I | Req' Differen

in Volt

in Amp inohm |in. |in |in linohm |inohm |inohm |in R@a

"i.

volt | volt | volt | . - . ohm,
\[ - .

!
|
| |
}

|

|
{

|

Conclusion :-

From the above experiment we observed the laws of resistances in
series is satisfied. #

*k*k
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Aim of the Experiment :
To verification of laws of resistance in parallel.
A'pparatus Required :-

1. Patch cord
2. C.T. Trainer kit.

Theory :-

Three resistance are joined as in circuit diagram are sdid to be connected
in parallel. In this case (1) potential difference across all resistances is the
same (2). Current in each resistor different and is given by ohm’s law. (3)
The total current is the sum of three separate currents.

| =11+12+I3 =V/R1+ V/R2 +VIR3
Now | = V/R where V is the applied voltage.
And R = Equivalent resistance of the parallel combination.
V/Req = VIR1 + VIR2 + VIR3
< 1/Req = 1/R1 + 1/R2 + 1/R3

Characteristics :-

 §
2:
3,
4.
S.

Same voltage acts across all parts of circuits.
Different resistors have there indivisual current.
Branch current are additive.

Conductance are additive.

Power are additive.
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Circuit Diagram :-

Procedure :-

1 Connect the ammeter. Voltmeter & resistor to the source by using

)

-J

_(3) (#2] _f‘h (]

patch cord as per the circuit diagram.
Check one's more the connection of parameter as per the circuit

Q
W
Q
|
o
=

Then switch on the supply.

Measure the total voltage V & Current |.

Calculate the value of R equivalent as Req = V/I

Measure 11.12 & I3 across the resistor R1, R2 & R3 respectively.
Calculate the value of R1,R2 & R3 as R1=V/I1, R2=V/I12, R3=V/I3,
Find the. 1/Req’ which is equal to 1/R1+1/R2+1/R3. Then find the
difference between Req & Req'.

Tabulation :-

ke.": l/(’/’m{)

| Vomagew | Cumentin | Regs | 0 amp | 12 Amp,[ BAmp' | Rie I 2% , RI= | 3/Req = 1/R1+1/R2+3/R3 Req’s | Difference |
3 ol | Vi ! v/ v/i2 v/ ’ In K ohm uyqu in | Req® & Req
ot | I nkK | InK ink ' (ohma
- | ! ohm | ohm ohm
- 5 i | I NS e S i S s .
B l | l - g
e we—vwm—w — —— ——— — , RSN *

B —— i + - —a - - —4 v SR—

8 | | | |

|
-

DU E———— -

Conchision’ :- From the above
resistance in parallel is satisfied.

S— |
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experiment we observed the laws 6f
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AIM OF THE EXPERIMENT :-

Verification of Superposition Theorem

APPARATUS REQUIRED :-

1 C.T. Tramner Kit
2 Patch Cord

THEORY :-

Superposition thorem states that | if there are a number of jesiRwof
emfs acting simultaneously in any linear bilateral network, then each emf
acts independently of the others 1 e if the other emf acts independently of
the others 1 e as the other emifs didn't exist The.value of current in any
conductor is the algebraic sum of the currents due to each emf Similarly
voltage across any conductor is the algebraic sum of the voltages which

each em! would have produced which acting singly.

Superposition theorem applicable only to linear networks where
current 1s inearly related to voltage as per ohm's law.

EXPLANATION :-

The theorem states that, in a network of linear resistances containing
more then one source of emf or generator the current which flows at any
point is the sum of all current which would flow at that point in each
generator were considered separately and all the other generator replaced
for the time being by resistances equal to there internal resistances.

1122 & i represent the value of currents which are due to
simultaneous action of the two sources of emf in the network.

| = i1+12+13
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Circuit Diagram :-

-
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’

Fig-2 R
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Fig - 4

r\

20,

PROCEDURE :-

Lonnect the ammeter, Voltmeter & resistor to the source by using
paich corg as per the circuit diagram.

Check one s more the connection of parameter

Then switch on the supply.

Measure the total current 1,11,i2 & i3 .

if th

N

I

€re 1s more than one source, then measure the i1.i2 & i3 one.
Consiger all the sources as one source as one by one source as
shows in circut diagram and short the other sources.

Then caiculate the 11,12 & i3 and find the difference between | & |’
IS equal to 1 = 1141243

» v

Scanned with Cam



TABULATION :-

SLNO | CURRENT () INMA CURRENT (1) INMA | CURRENT {i2) IN MA

CURRENT (i3) INMA | "= i1+i2+i3 MA | DIFF bein i&i1

1 1 + —_

.3

CoNavston
?ABUI:AT!GN -

From the above experiment we get a brief knowledge about the
Superposition Theorem. ~ '

* %%
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Aim of the experiment :-

Verification of Thevenin's theorem.

Apparatus Required :-

1. Patch Cord
2. C.T. trainer board.

Theory :-

Thevenin's theorem stated as, current flowing through a lapd
resistances R|. across any two terminal of a linear, active, bilateral network,
is given by Vcc/Ri+Rl Where Voc is the open circuit voltages (VoTtage'
across two terminal when Rl is removed ) and Ri is the internal resistances -
of network as viewed back into the open circuited network from terminals
will all energy sources removed and replaced by their internal resistance (if

any) .
Calculate the Thevenin's Circuit :-

1. Temporarily remove the resistance as Rl whose current.

2. Find the open circuit voltage which appears across the two terminals
from where resistances has been removed. It is also known as
Thevenin's voltage.

3. Compute the resistances of whole networks as looked into these two
terminals after removed the all sources <leaving behind their internal
resistances & current sources has been replaced by open circuit i.e
infinite resistances. It is also called Tﬁevenin's resistance Rth or Ri.

4. Replace the entire network by a single Thevenin sources whose
voltage is Vth or Voc and whose terminal resistances Rth or Ri.

5 Constant Rl back to its terminals from where it previously removed.

6. Calculate the current-flowing through RI by using the equation.
| = Vth/(Rth+RI) or | = Voc/(Ri+RI)

ouvatliicu vviui vatil



Circuit Diagram :-
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~Rrocedure &

1. Connect the ammeter, voltmeter and resistor to the source by u’s’ir.ag
patch cord as per the circuit diagram.

2. Check ones more the connections of the parameter as per the circuit

diagram.

Then switch on the supply.

Measure the total current i.

If there is more than one source , the measure i1, 11", i" are by one.

Considered all the sources as one sorce showsin circuit diagram &

short the voltage sources & in current source open the circuit.

7. - Then calculate the Voc & internal resistance Ri such as equivalett.

resistances.

After that calculate iL & iL’ and their differences.

w

2R Lo

‘Tabulation :-

Skno Voltage in Current iL In | Voc In Volt Internal i’ in m.A Difference il;
Volt mA resistance i | &L
: - Rl in ohms ) P |

|

!

I‘»—--‘ i N |
L

Conclusion :-

From the above experiment we get ‘knowled#e about the Thevenin'e
theorem. |

& 3K
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AlIV OF THE EXPERIMENT :-
Verification of the maximum power Transform theorem.

APPARATUS REQUIRED :-

(1) Patch Cord
(2) C.T. Trainer Kit.

THEORY :-
Maximum Power transform theorem states that, A resistive load

obstract maximum power from a network when the load resistance is equal
to the resistance of network as views from the output terminals,with all
energy sources removed leaving behind their internal resistances. :

A load resistance RL is connected across the two terminal of the
network which consist of a generator emf E & internal resistance Rg & a
series resistance R which infact,represents the lumped resistance of the

connecting wires.

Let Ri=RG+R= internal resistance of network.
According to this theorem,RL will abstract maximum power from the

network when RL=Ri
Circuit current=| .
Power consumed by the load is P=i" RL

CIRCUIT DIAGRAM :-
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C&.T. DIA. MAXIMUM POWER THEOREN,
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PROCEDURE :-
(1) Connect the ammeter,Voltmeter & Resistor to the source by using patch

cord asjer the circuit diagram. .
(2) Check one's more the connection of parameter as per the circuit
diagram. _

(3) Then switch on the supply.

(4) Measure the current "i" for different value of load register RL.

(9) Calculate the power for different value of current i and different load

register RL & maximum power P max of the circuit.

TABULATION :-

Kohm

Resistance (R) in | Load Resistance RL| Current (i) in

Power P = iRL |
in Kol!g m.A. in mA

e b ~

N Y

CONCLUSION :-

From the above experiment we get knowledge about maximum pows 1

transform theorem.

[

~-

E -
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Aim of the Experiment :

Verification of Norton's theorem.

Apparatus Required :

1. CT trainer board.
2. Patch Cord,

Theory :

No.r’ton's theorem states that, any two terminal active network
containing voltage sources & resistances when viewed from its output
terminal, is equivalent to a constant current source and a parallel
resistance. The constant current is equal to the current which would flow in
a short circuit placed across the terminal and parallel resistance is the
resistance of the network when viewed from these open circuited terminals
after all voltage & current sources have been removed and replaced by

their internal resistances.

The voltage between any two points in a network is equal to Isc . Ri
where Isc is the short circuit current and Ri is the internal resistance of the
network as viewed from these terminal with all voltage sources being
replced by their internal resistances (if any) and current sources replaced

by open circuit.
Calculate the Norton’s circuit :-

1. Remove the resistance (if any) given the two across the two given
terminals and put a short circuit across between these two points.

2. Then compute the short circuit current Isc.

Remove all voltage sources but retain their internal resistances (if

any). Similararly remove all current sources & replace them by open

circuits i.e. by infinite resistances.
Then find Ri & RN of the network as looked into from the given

@

terminals.
|
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* 6. The current sources (Isc) joined in parallel across Ri between the two
terminals gives Norton's equivalent circuit.

Circuit Diagram :-
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Procedure :-

1. Connect the ammeter, Voltmeter and resistance to the source by
using patch cord as per circuit diagram.

2. Checked ones more the parameter connections as per as circuit

diagram.

Then switch on the supply.

If there is more than one source then measure i1°,i1",i1" one by one.

Measure the total voltage VL. |

Consider all the sources as one source shows in circuit diagrams &

short the voltage sources & in current source open the circuit.

7. Then calculate the isc & internal resistance Ri such as equivalent

O oA w

resistance.
8. After calculated the VL & VL’ then find the difference between them.

. . _ | Al
sk.no " Voltag&in VL in Volt Iscin m.A Internal : load | VL"in Volt - lﬁferencz B
A - Volt . Resistance Resistance |’ o e

i Riin Ohm RL in Ohms

J

Conclusion :-

From the above experiment we get a brief knowledge about Nortor's
_theorem.
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Aim ofthe experlment -

)l :f ]'
To study the low pass filter and |ts impemantation.
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2. CRO
3.Patch chord Jie sinusodidat e'anell An ~neula
Yo ard = &
Ouration o' & T3
Tteory -
o A law pass fllter isa crrcurt which aIIow Iow frequency of the sngnal to pass and reject all the

Vb e )
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QLN \
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the unpedance path At the hlgh frequency, the entrre mput current returns ‘to the source through shunt
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aall ‘ll‘\/|,|1”|c«.1’11
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§.E

2 AN
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Tabulationz- 49 U« CTY o w0 e hery

SL. no. V,(in volt) T F=1/T .- w=2n'f,
‘ | I

ceol wCh)d.
Conclusion:-

From the above experiment ,we study about the LPF anq plot a graph between V, and F
1% Ji Voo ) Jd R | )

oa s nl L PIE 1

CON: {USION

From the above priperimert we studicu 2k troviier series a..alysi- by

sinuscidal wavef( rm,
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Aim of the experiment:-
To study the bandpass filter and its implementation.

Apparatus required:-
1.band pass filter trainer kit
2.CRO
3.Patch chord

Theory:-

A band pass filter is a circuit which pass a certain range of frequency and rejects all other

frequencies. This frequency lies between the lower cut off frequency and upper cut off frequency in RLC

type band pass filter.
Vo=V, * RAV[R™+(X-X()')
=V*R/V[R*+(2nfL-1/2nfc)’
Here  R=[(Ry+R.)/Ri*RJ*L
Where
Ry =Filter resistance
R, =Load resistance
V, =input voltage
V, =output voltage
From the frequency of series resonance, varies in frequency is given by,
Fo=1/2nvLC Hz
The Q factor is given Hy
Q=wol/R
Bandwidth=Fo/Q Hz
F,=F,=B.W/2 HZ
F,=F¢+B.W/2 HZ

Where f1 and f2 are lower and upper cut off frequency.
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We have to conneact the circuit as per the circuit digram then determine the maximum resonant
-S40
]

frequency. Determine the upper cutoff frequency f1 and by determining f1 the lower cutoff frequency

ET T

Tabulation:-

n §1 & 12 is known as bandwidth which is determined by band pass filter.

w
3
Q

' T(ms) F(KHZ)

; V(mv)

| w=2nf(KHZ) E
! |

|
|
\
|

1

|
)

Conclusion:-

From the above experiment ,we study about the pand pass filter circuit which flows the signal of

certain ranges and reject all other.
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