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DECOMPOSITION OF NON-SINUSOIDAL CURRENTS AND VOLTAGES IN THE FOURIER SERIES

PERIODIC CURRENTS AND VOLTAGES THAT VARY ACCORDING TO LAWS OTHER THAN SINUSOIDAL
(HARMONIC) ARE CALLED NON-SINUSOIDAL.

The presence of energy sources in electric circuits, the voltage of which, although periodic, but different from the
harmonic, does not allow for the calculation of such circuits to use directly the method of complex amplitudes.

...2cos2sincossin 22110 +++++ xBxAxBxAB

It is known that any periodic function f (x) that satisfies Dirichlet conditions, if the period of the function
can be divided into a finite number of intervals, in each of which f (x) is continuous and monotonic, and
at any breaking point f (x) there are f (x + 0) and f (x-0), can be represented by an infinite harmonic
series:



FOURIER SERIES

This expression can be simplified as follows:
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the Fourier series coefficients are determined by the following expressions
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SIMPLIFICATION WHEN DECOMPOSING THE SIGNAL 
INTO A FOURIER SERIES

It should be noted that in cases of symmetry, some components of the Fourier series decomposition may be
absent. If the function is odd , then the decomposition will be no constant and component
cosine components:

If the function is even , then the decomposition will be no constant and component cosine
components:

If the function is symmetric about the abscissa axis with an offset of half 
a period, then in the Fourier series distribution there will also be no
components multiples of two
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Each component in this expression is called a harmonic with a number multiple of the frequency of this component with the 
frequency of non-sinusoidal noise (voltage).Detailed and rigorous evidence of the written provisions can be found in mathematics
textbooks. preliminary information about the properties of the functions can significantly reduce the calculations. 

EXAMPLE. Determine the coefficients of the Fourier series of the periodic function, which is shown in Fig.6.6.

SOLUTION: The function under consideration is symmetric with respect to the origin and with respect to the abscissa, so only 
sinusoidal components of odd harmonics will be present in the curve schedule.
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Write a Fourier series for voltage, depicting the expression in parentheses in the form of one sine wave:

or

Рис.  6.6

x

f(x)

A

2π
0

...5sin3sinsin)( 531 +++= xAxAxAxf





<<−
<<

=
ππ

π
2,

0,
)(

xA
xA

xf



COEFFICIENT
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COEFFICIENTS
kA are defined according to the expression:
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EFFECTIVE (RMS) VALUE OF NONSINUSOIDAL CURRENTS AND VOLTAGES
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DETERMINE THE EFFECTIVE VALUE OF NON-SINUSOIDAL CURRENT

FOR EACH OF ITS COMPONENTS, AFTER SUMMING THE EXPRESSION TO THE SQUARE WE HAVE:

FOR К≠S

SO AS A RESULT WE GET:

OR SIMILARLY

THE EFFECTIVE VALUE OF NON-SINUSOIDAL CURRENT (VOLTAGE) IS EQUAL TO THE SQUARE 
ROOT OF THE SUM OF SQUARES OF THE EFFECTIVE VALUES OF INDIVIDUAL HARMONICS
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TASK

Decompose the proposed signal into a Fourier series

Output data:  f=100 Gz,   Em=144 V



SOLUTION
Calculate the period of the studied signal

Approximate the given voltage by a linear function

Let's make a system of equations for calculating the coefficients of a linear function

Result



Calculate the amplitudes of the harmonic components
Zero harmonic

i-th harmonic
Cyclic frequency



Modeling



EXAMPLE OF CALCULATION
(individual work)

Calculate the amplitudes of the zero and first harmonics


	Номер слайду 1
	Decomposition of non-sinusoidal currents and voltages in the Fourier series
	Fourier series
	Simplification when decomposing the signal into a Fourier series
	Номер слайду 5
	Номер слайду 6
	EFFECTIVE (RMS) VALUE OF NONSINUSOIDAL CURRENTS AND VOLTAGES� 
	Номер слайду 8
	Номер слайду 9
	Номер слайду 10
	Номер слайду 11
	Номер слайду 12

