(AC 2-6) Senies R-L-

Aim of experiment

1. Investigation of the characteristics of
the series resonant circuit.

2. Determination of the
frequency.

resonance

Function generator — Capacitor — Coll —
Resistor — Ammeter.

Theory of experiment

Series Resonance circults are one of

the most important circuits used in  Z=/R*+(X - X,)* =

electrical and electronic circults.
They can be found In various forms
such as In AC mains filters, noise
filters and also In radio and
television tuning circuits.

Consider the simple series RLC
circuit below.

Figure 1 Series RLC Circuit

Flgure 1 shows a resistor, a coil, and
a capacitor connected In series with
an AC generator.

The Instantaneous current has the
same value at all points of the
circuit. The Inductive reactance X,
and capacitive reactance X In the
circuit can be computed using the
formulas:

X-=1/2x1C And, X, =2rfL

The formula for the total circuit

Impedance Is:
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Z, R, X, ,and X,.are measured In
onms when L In henry and C In
farad.

From above equations one finds that
Inductive reactance X, has linear
relation  with  frequency, and
capacitive , reactance X, has
hyperbolic relation with frequency
as shown In figure 2 below
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(a) Inductive Reactance b) Capacitive Reactance

Figure 2 Reactance against frequency

C Resonant Circuit —

The value of these resistances
depends upon the frequency of the
supply. At a higher frequency X, IS
high and at a low frequency X, IS
high. Then there must be a frequency
at which the effect of the reactance
X, and X, cancel each other, thereby
making a series L. combination acts
as a short circuit with the only
opposition to current flow In a series
resonance  circuit  being  the
resistance, ~.

In complex form, the resonant
frequency Is the frequency at which
the total impedance of a series RLC
circuit becomes purely "real”. Then
at resonance the impedance of the
series circuit Is at 1ts minimum value
and equal only to the
resistance, Z=FR of the circuit.

The circuit impedance at resonance
IS called the "dynamic impedance" of
the circuit. X, (typically at high
frequencies) or X, (typically at low
frequencies) will dominate
respectively either side of resonance
as shown below, figure 3.
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Figure 4 Series RLC Circuit at
Resonance

Flgure 5 Serles circult current at
resonance at different resistances

Edusoft

fnnovate to educate




