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1 AC CIRCUITS

Example 1
Assignment

A coil with inductance L =64 mH and resistance R=6,8 Q
is connected to the AC source of V=230V, f=50 Hz.

Calculate coil impedance, current, voltage on the coil

inductance and resistance, phase shift between voltage
and current.



1 AC CIRCUITS

Example 1

Wiring diagram (substitution diagram of a real coil)
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1 AC CIRCUITS

Example 1

Solution
Impedance calculation of the circuit:
 Reactance of the coil:
Xi=w-L=2-w-f-L=2-w-50-0,064=20,2Q

* Resistance of the coil:
R=6,8 Q
* Impedance absolute value:

Z=JR2 + X2 =,/6,82+20,22=21,4Q

. y 230
Current: - _ =" —
I 21, 10,8A



1 AC CIRCUITS

Example 1

Solution

Voltage on the coil inductance:
vV, =X;-1=20,2-10,8 =218,2V

Voltage on the coil resistance:
Ve =R-1=6,8-10,8=73,4V

Phase shift between voltage and current:
o — Vv, X; 20,2
8¢~ "R 68

=2,97 > @ = 71,49



1 AC CIRCUITS

Example 2

Assignment

If we connect a real coil to a DC source of voltage

Vpc = 10 V the current I = 2,5 A will flow across it. After
disconnecting we connect it to an AC source of voltage V,.
=10V, f=50 Hz and now the current I, = 2 A will flow.
Calculate inductance of the coil.



1 AC CIRCUITS

Example 2

Wiring diagram




1 AC CIRCUITS

Example 2
Solution

1. DC voltage: coil resistance is calculated from voltage
and current:

_Vpc _10 _ - -
R—E—Z’S—AI-Q(XL—O,]’—O)

2. AC voltage: coil impedance is calculated from voltage
and current, then inductance:

V 10
Z=-_4=-"_=50
Iic 2
Z=\[R2+X%—>XL=\/ZZ—R2=\/52—42=3(2
X; s
Xi=w-LoL=""= =9,55-10"3 H = 9,55 mH

w 2-m-50



1 AC CIRCUITS

Example 3

Assignment

Calculate capacity of capacitor which must be connected
into series with a bulb of input power P; = 60 W and of
voltage V;= 24V to be connected to a source of AC voltage
V=230V, f=50 Hz.



1 AC CIRCUITS

Example 3

Wiring diagram
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1 AC CIRCUITS

Example 3

Solution

To calculate capacitor capacity its voltage and current
must be known:

Voltage on the capacitor:

.Z= V3+ﬁ —)V=\[VBZ+ V2 - VC=JV2_ v, =
V2302 — 242 =228,7V

P 60

Capacitor current: P,= Vs I -1 = ;B =2, =25A
B
V,
Capacitor reactance: X, = IC = 2;85’7 =91,5Q
Capacity: Xp = — - C = — L —-348-105F

w-C wXc 91,52m50



1 AC CIRCUITS

Example 4

Assignment

Into series with a real coil of winding resistance R=5Q
and inductance L =100 mH a bulb is connected. The bulb
resistance is equal to Rg = 25 Q (during operation). Supply
voltage is V=88V, frequency f =50 Hz. Calculate bulb
input power.



1 AC CIRCUITS

Example 4

Wiring diagram
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1 AC CIRCUITS

Example 4
Solution
Circuit impedance:

* Resistance of the coil and the bulb can be added up:
R=R;+ R, =5+25=30Q

* Reactance of the coil:
Xic=w-L=2rn-50-0,1=31,4Q

- Impedance: Z = JRZ + X%, =302 + 31,42 = 43,40

- .oy V_ 88 _
Circuit current: I = Z 134" 2A

Bulb input power: P, =Vp I =R, - I1-1=25-2-2=100W



