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POWER ELECTRONICS

Example 1

Assignment

To the mains 3x400/230V these rectifiers are connected:
1) Half-wave single-phase rectifier

2) Full-wave single-phase rectifier

3) Half-wave three-phase rectifier

4) Full-wave three-phase rectifier

A 100 Q resistor is connected to the each rectifier. Calculate
mean value of voltage, current and power on the resistor.



POWER ELECTRONICS

Example 1

Rectifier wiring diagrams: single-phases
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POWER ELECTRONICS

Example 1

Rectifier wiring diagrams: three-phases
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POWER ELECTRONICS

Example 1
Solution

1) Half-wave single-phase rectifier:
phase voltage: V, =230V

resistor mean value voltage:
Vov=0,45- vV, =0,45-230 =103,5V

resistor mean value current:

Vaw 1035
I —_— e B — ! j—
av R 100 1,035 A

resistor power:
P,=v, +1I,=103,5-1,035=107W




POWER ELECTRONICS

Example 1
Solution

2) Full-wave single-phase rectifier:
phase voltage: V, =230V

resistor mean value voltage:
Vav=0,9-V, =0,9-230 =207V

resistor mean value current:
20

L= 2075 g0 a
av " Rr 100

resistor power:
P.=v,  1I,=207-2,07=429W




POWER ELECTRONICS

Example 1
Solution

3) Half-wave three-phase rectifier:
phase voltage: V, =230V

resistor mean value voltage:
Vov=1,17- v, =1,17-230 = 269,1V

resistor mean value current:

Vo 2691
Iav - R - 100 —2,69A

resistor power:
P.=v, 1I,=2691-2,69=724W




POWER ELECTRONICS

Example 1
Solution

4) Full-wave three-phase rectifier:
phase voltage: V, =230V

resistor mean value voltage:
Vov=2,34- vV, =2,34-230 = 538,2V

resistor mean value current:

Vav 538,2
I —_— — — . —_—
Y R 100 5,38 A

resistor power:
P,=v, -1I,=5382-538=2896W




POWER ELECTRONICS

Example 2
Assignment

The controlled single-phase rectifier is connected to the
phase voltage of the mains 3x400/230V. Calculate mean
value of the voltage on a resistance load for firing angles
listed below:

1) a=00°

2) a=300
3) a=600°
4) a=90°
5) a=120°
6) a=1500
7) a=1800°



POWER ELECTRONICS

Example 2

Rectifier connection
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POWER ELECTRONICS

Example 2
Solution

phase voltage: v, = 230V

resistor mean value voltage:

1)
2)
3)
4)
5)
6)
7)

Vavy = Vav
Vavy = Vav
Vivip = Vav
Vaviy = Vav
Vavip = Vav
Vaviy = Vav *
Vivy = Vav

1+cosa

5 =0,9-
1+cosa
=0,9-
2
1+cosa
=0,9-
2
1+cosa
=0,9-
2
1+cosa
=0,9-
2
1+cosa
=0,9
2
1+cosa
=0,9-

2

230 -
230 -
230 -
230 -
230 -
- 230 -
230 -

1+cos0°

y = 207V
1+c(;530° =193,1V
1+C(;560° = 155,3V
1+c;s90° =103,5V
1+co:120° — 51,8V
1+co:150° = 13,9V
1+co:180° —o0V



POWER ELECTRONICS
Example 3

Assignment

A bulb is connected to AC voltage converter (triac dimmer)
supplied from single-phase network. Calculate rms value of
voltage on the bulb for these firing angles:

1) a=00°
2) a=50°
3) a=100°



POWER ELECTRONICS

Example 3

Connection of AC voltage converter
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POWER ELECTRONICS

Example 3
Solution
On the bulb (resistance load) alternating voltage is. To

calculate its rms value only one half-period is taken into
account.

n
1
V, = E](ﬁ Vl-sinwt)z-dwt—)
a

N
V

1 .
> —.\JIT— a+ sina - cosa

N




POWER ELECTRONICS

Example 3
Solution
1) a=0° (=0 rad)
v, = 2. ym—a ¥ sina- =22.Vmr—0 + sin0 - cos0 =
» = Z VE—a+tsina-cosa ="~ -Vm sin0 - cos0 =
230V
2) a=50° (=0,8727 rad)
Vl =
v, =\/—E-\/n—a+sma-cosa=

%’ T —0.8727 + sin0,8727 - c0os0,8727 = 173V

3) a=100° (=1,7453 rad)

Vl =
V, =— VT — a+ sina- cosa =

N
2. Jm—1,7453 + sinl, 7453 - cos1, 7453 = 162,5V




