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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 a
harmonic, does not allow for the calculation of such circuits to use directly the method of complex amplitudes.
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FOURIER SERIES

f(x)= By + >_ (A, sin kx + B, cos kx),
k=1

the Fourier series coefficients are determined by the following expressions
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Bi=o- j f(x)dx,
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=— I f(x)cos kxdx,
L
1 27
4y =— [ f(x)sin kxdx
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‘This expressmn can be simplified as follows:
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J&x) =By +

Cy sin(kx + BK). L
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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  f(x)=-f(-x) , then the decomposition will be no constant and component

cosine components:
£(x)

f(x)= iAk sin kx.
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If the function is even f(x)=f(-x), then the decomposition will be no constant and c:

- _components:

(x)

f(x)=By+) B,coskx.



Write a Fourier series for voltage, depicting the expression in parentheses in the form of one sine wave:

U)=U,+U,  sm(ext+ p,)+U, ,sinLot+ S,)+U, ,smQBawt + S;) +...

or

u(t)=U, + iUmk sin(kat + S3,).

k=1
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 mathema

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.
f(x)

A, O<x<nm

f(x)={

~A, 7 <x<2m8




COEFFICIENTS

COEFFICIENT, are defined according to the expression:

2
A, = 0 | /() sin edx
T
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CONSIDERING f(x):{A’ AT WE HAVH, =—| [ 4sin kedx— [ Asin kxdx
—A, 1<x<2rx 4 3
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. ASFOLLOWS f(x) =2 (SINx +3SIN3x +2SIN5x +..c)

f(x)
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EFFECTIVE (RMS) VALUE OF NONSINUSOIDAL CURRENTS AND VOLTAGES

RNS CURRENT .
1
[= |= j i2dt.
T 0

DETERMINE THE EFFECTIVE VALUE OF NON-SINUSOIDAL CURRENT
i=1,+1  sm(wt+a)+1sm2ot+a,)+...

FOR EACH OF ITS COMPONENTS, AFTER SUMMING THE EXPRESSION TO THE SOUARE WE HAVE:
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_((Iodt =1,T, J'zjojmk sin(ket +a, )dt =0, jl,ik s1n2(ka)t+ak) =I%k[1—cos2(ka)t '
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~ FOR K#S

i
Ilmk sin(kat +a; )1, sin(swt +a;)dt = I% {cos[(k —s)ot + o, —at, ]~ cos[(k., s)
0
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. 0
RESULT WE GET:

@
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






SOLUTION
Calculate the period of the studied signal

T = : = 0.01

Approximate the given voltage by a linear function
Ut)mkt+b

Let's make a system of equations for calculating the coefficients of a linear function '
Given
Omk-0O+b

Emmk-001+b

(144000
Find(k ,b) = | |

U(t) = 14400
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J‘ U(t) -sin(i -w 1) dt
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w=2314f = 628

2| -22.941
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B, := éJ. U(t)-cos(i-w-t) dt
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50
Ul(t) = B0 + Z ( A, sin(i-w-) + B, cos(i-w-1) )

1=1




EXAMPLE OF CALCULATION
(individual work)

Calculate the amplitudes of the zero and first harmonics
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