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1 Introduction

The aim of this study is to determine the resonance of a theoretic and practical
RLC circuit. Results are to be compared, discussed and explain using basic
theorem.

Both resonant frequency and Q factor from the circuits will be calculated and
shown.

2 Background

A resonant circuit consists of a resistor, inductor, capacitor, and voltage source
— thus the term ‘RLC circuit’ is derived. Resonance occurs when the current
and input voltage are in phase with each other; this products a resistive circuit.

Both series and parallel RLC exist, but for the purpose of this study, parallel will
be explained in a little more detail. The circuit is influenced by the currents
flowing through each branch within the LC circuit [1].

A resonance between the inductor and capacitor results in no energy draw from
the supply. Frequency response can be changed by altering the circuits’

resistor value — impedance being the maximum of the circuits’ resonance [Fig
11>

Resonance takes place when VL is equal to Vc. This occurs when both
reactances are equal, thus: XL = Xc
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[Fig 1 — impedance in a parallel resonance circuit]

Q factor of the circuit, defined as the overall conservational quality of an
electrical circuit [2]. A higher value corresponds to a narrow bandwidth, and a
lower value to a high resistance.
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3 Theoretical Testing

3.1 Method

A RLC circuit is constructed to the following diagram using Proteus simulation

software [Fig 2]

Signal Generator A
Resistor B
R1
+ 1___FT —c
100
——D
Inductor = C1 L1 Capacitor
4. TuF 1mH

— Ground

[Fig 2 - Circuit layout]
Signal generator set to 4V peak to peak at 100Hz

Voltage across the resistor and inductor/capacitor will be measured at a range

of frequencies between 100Hz and 20kHz.
3.2 Results
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[Graph 1 - Theoretical VLC]
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[Graph 3 — Theoretical Q Factor]
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4 Practical Testing
41 Method

[Fig 3 - RLC Breadboard configuration]

A breadboard is configured in the layout [Fig 3]. Much like the theoretical test,
the voltage is measured across the resistor and the inductor/capacitor at a
number of frequencies.

4.2 Results
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[Graph 4 — Practical VLC]
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[Graph 5 — Practical Attenuation]
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[Graph 6 — Practical Q Factor]
5 Discussion

The first point to discuss is the differences in Vin. Theoretically, the voltage in
never differs, but due to the equipment used, (whilst minute) the practical results
show small differences. This has an adverse effect on resultant calculations.

The shape of the VLC line differs greatly [Graph 7]. Whilst the trend of the
practical VLC line follows that of the theoretical, the peak difference is vastly
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different. This can be attributed to a number of different variables. Component
tolerancing, whereby components used for the practical have a manufacturing
tolerance — theoretical values are an exact figure.
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[Graph 7 — VLC comparison]

It is important to also consider the resistance of any wires used in the practical
study, including that of the measuring apparatus. Altering the circuits’ resistance
has a large effect on the response

6 Conclusion

To conclude, it is important to bear in mind the differences between theoretical
and practical results. When designing circuitry these differences could prove to
be counterproductive.

Given the results from this study, it is recommended to conduct practical studies
alongside theoretical prototyping.
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