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EXPERIMENT 2

To study and verify Parallel RC & RL Circuit




OBJECTIVE

» To design parallel RC circuit and find out the current flowing
through each component.
» To design parallel RL circuit and find out the current flowing

through each component.




THEORY

Parallel RC Circuit Parallel RL Circuit
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THEORY

Parallel RC Circuit Parallel RL Circuit
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Parallel RC Circuit
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Figure 1 : Parallel RC circuit




Parallel RC Circuit Phasor Diagram

Figure 2 : Parallel RC circuit
vector (phasor) diagram




Parallel RC Circuit Phasor Diagram

The relationship between the voltage and currents in a parallel RC circuit is
illustrated in the vector (phasor) diagram of Figure 2 and summarized as follows:

* The reference vector is labeled E and represents the voltage in the circuit, which
is common to all elements.

* Since the current through the resistor is in phase with the voltage across it, IR (8
A) is shown superimposed on the voltage vector.

* The capacitor current IC (12 A) leads the voltage by go degrees and is positioned
in an upward direction, leading the voltage vector by go degrees.



Parallel RC Circuit Phasor Diagram

The relationship between the voltage and currents in a parallel RC circuit is
illustrated in the vector (phasor) diagram of Figure 2 and summarized as follows:

* The reference vector is labeled E and represents the voltage in the circuit, which
is common to all elements.

* Since the current through the resistor is in phase with the voltage across it, IR (8
A) is shown superimposed on the voltage vector.

* The capacitor current IC (12 A) leads the voltage by go degrees and is positioned
in an upward direction, leading the voltage vector by go degrees.



Parallel RC Circuit Phasor Diagram

* The vector addition of IR and IC gives a resultant that represents the total (IT) or
line current (14.4 A). -
5 I=E+I
= 82+ 122

= 208
=144 A

* The angle theta (0) represents the phase between the applied line voltage and
current.



Parallel RC Circuit Phasor Diagram

In a parallel RC circuit, the line current leads the applied voltage by some phase
angle less than go degrees but greater than o degrees. The exact angle depends on
whether the capacitive current or resistive current is greater. If there is more
capacitive current, the angle will be closer to 9o degrees, while if the resistive
current is greater, the angle is closer to o degrees.

The value of the phase angle can be calculated from the values of the two branch
currents using the following equation:

I

A =tan! £
IR



THEORY
Parallel RL Circuit

Figure 1 : Parallel RL circuit




Parallel RC Circuit

The combination of a resistor and inductor connected in parallel to an AC source, as
illustrated in Figure 1, is called a parallel RL circuit. In a parallel DC circuit, the
voltage across each of the parallel branches is equal. This is also true of the AC
parallel circuit.

The voltages across each parallel branch are:
* The same value.
* Equalinvalue to the total applied voltage ET.

e Allin phase with each other.

Therefore, for a RL parallel circuit E =E =E,



Parallel RL Circuit Phasor Diagram
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Figure 2 : Parallel RL circuit
vector (phasor) diagram




Parallel RL Circuit Phasor Diagram

The relationship between the voltage and currents in a parallel RL circuit is
illustrated in the vector (phasor) diagram of Figure 2 and summarized as follows:

* The reference vector is labeled E and represents the voltage in the circuit, which
is common to all elements.

* Since the current through the resistor is in phase with the voltage across it, IR (2
A) is shown superimposed on the voltage vector.

* Theinductor current IL (4 A) lags the voltage by go degrees and is positioned in a
downward direction lagging the voltage vector by 9o degrees.

* The vector addition of IR and IL gives a resultant that represents the total (IT), or
line current (4.5 A).

* The angle theta (0) represents the phase between the applied line voltage and
current.




Parallel RL Circuit Phasor Diagram

As is the case in all parallel circuits, the current in each branch of a parallel RL circuit
acts independent of the currents in the other branches. The current flow in each
branch is determined by the voltage across that branch and the opposition to current
flow, in the form of either resistance or inductive reactance, contained in the branch.

Ohm’s law can then be used to find the individual branch currents as follows:



Parallel RL Circuit Phasor Diagram

The resistive branch current has the same phase as the applied voltage, but the
inductive branch current lags the applied voltage by 9o degrees. As a result, the
total line current (IT) consists of IR and IL go degrees out of phase with each other.

The current flow through the resistor and the inductor form the legs of a right
triangle, and the total current is the hypotenuse. Therefore, the Pythagorean
theorem can be applied to add these currents together by using the equation:

b=
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Parallel RL Circuit Phasor Diagram

In all parallel RL circuits, the phase angle theta (8) by which the total current lags the
voltage is somewhere between o and go degrees. The size of the angle is determined
by whether there is more inductive current or resistive current.

If there is more inductive current, the phase angle will be closer to go degrees. It will
be closer to o degrees if there is more resistive current. From the circuit vector
diagram you can see that the value of the phase angle can be calculated from the
equation:



