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1.- To study the voltage-current relationship in an R-L series circuit and to
determine the power factor of the circuit.

2 Apparatus:

,3:)' Equipment name Specifications and range Quantity in No.
1. 1-0 AC supply 230V |

2 1-® Variac 0-270V.15A 1

3. AC wattmeter 0—-300V.5A,750W 1

4. AC analog ammeter 0-5A 1

5. AC analog voltmeter 0-300V 1

6. Variable resistive load 230 V. 1 kW 1

;3 Variable inductive load 230V 1

8. Connecting wires As per requirement

3 T- An AC series circuit consisting of a resistor and an inductor is shown in Fig.1. | is the currentflowing
through the resistor and the inductor. The voltage drop across the resistor and the inductor is VR and VL respectively.
The phasor sum of these two voltages will be equal to the applied voltage V as shown in Fig.2. In a resistive circuit, the
voltage and current are in phase. In a purely inductive circuit, the current lags the voltage by 90 degrees.
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10 Ohms

100 Volts
100 Hz

Actvnrsre = —1 g

S Steps for experiment:

1. Connect the circuit as shown in circuit diagram

N w1p WN

. Vary the 1- AC supply voltage with the help of 1- [ variac shown in circuit diagram
. Switch on theresistiveload by switching various lamps inresistive lamp

banks and vary the tapings of the choke coils.

Take readings ofV,, 1, V, V, and P.

Increase resistive and inductive load by switching and repeat the
procedure as stated in steps 1 to 4.

Take atleast5 sets of readings and record the readings in Table.

Calculate impedance of the circuit, the impedance of coil, the internal

resistance of the coil, theinductivereactance of coil,and theinductance of coil
and power factor from readings.
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6 Calculations/Theorems /Formulas usedetc
W =VI Cosp
Power factor, Cosp = [W/(VI)]

Therefore, ¢ = Cos-1[W/(VI)]

:
Circuit solved
E 1
11 =
R = - j w Li
Eirms
I;rms =
\JR; 2 4+ (wiLy > 2
I;yrms = 19.1 mA
- Phil; = — 89.9 °
E 1
U =
w Ly
1 + )
Ry
Eirms
Usrms =
w L =
1 —+ _—
Ri
Uyrms = 19.1 mV
Phiuy = — 89.9 °

egov@cumail.in



crape At

ACCREDITED UNIVERSITY

3 nEPnnTME“T nr
CHANDIGARH

UNIVERSITY Discover. Learn. Empower.

Ei
e =
Ri1
I~
w Ly
Eirms
Uarms =
Ry -
1+
w Ly
Uarms = 12.0V
PhiU = 91.2 m®°

7 Observations/Discussions:

Sr. No. Supply Current (I) Power(P) Power factor
voltage (V)

1 50V 0.23A 10W 0.86

2 100V 0.37A 30W 0.81

3 150V 0.57A 75.4W 0.86
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Percentage error (if any or applicable):

N/A

Result/OQutput/Writing Summary:

The calculated and graphical values of phase angle, power, and power

factor of series are calculated.

Voltage in leads in current by ¢ phase

\

CONCLUSION: In case of pure resistive
circuit, the phase angle between voltage and current is zero and in case of pure
inductive circuit, phase angle is 90 but when we combine both resistance and
inductor, the phase angle of a series RL circuit is between 0° to 90-.
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Learning outcomes (What I have learnt):

1.How to work with AC voltage source

2.How to use wattmeter

3. how to calculate power factor
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4. The voltage-current relationship in an R-L series circuit and to
determine the power factor of the circuit.

Evaluation Grid:

Date):

Sr. Parameters Marks Obtained Maximum
No. Marks
1. Worksheet completion including 1
writing learning 0
objectives/Outcomes.(To be
submitted at the end of the day).
2. Post Lab Quiz Result. 5
3. Student Engagement in 5
Simulation/Demonstration/Perfor
mance and Controls/Pre-Lab
Questions.
Signature of Faculty (with | Total Marks Obtained:
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