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First Series of Exercises : 

AC/DC Converters (Rectifiers) 

 

Exercise 1:  

1- Consider the rectifier represented in Figure 1, which is connected to a power supply Vs(t)= 240V, 

50Hz. 

a. For a purely resistive load R = 10 Ω, plot the waveforms of the current (IL), the output voltage 

(VL), and the voltage across the diode (VD). 

b. Finding the Performance Parameters of the Rectifier (Vdc, Idc, Vrms, Irms, Pdc, Pac, η, FF, RF, TUF 

and PF. 

c. Repeat question (a) for a load consisting of an inductance L = 0.1 H in series with a resistance R = 

10 Ω. 

2- Replace the diode in Figure 1 with a thyristor. 

a. What is the difference between a diode and a thyristor? 

b. For a purely resistive load R = 10 Ω, plot the waveforms of the current (IL), the output voltage 

(VL), then calculate the average value Vdc for a firing angle of 0°, 45°, 90°, 135°, 180°.  What is 

your conclusion? 

3- Consider the rectifier represented in Figure 2 

a. What is the role of the diode? 

b. Calculate Vdc for a firing angle of 0°, 45°, 90°. 
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Exercise 2:  

          A voltage of 120V is applied to a single-phase bridge rectifier for: 

1. A diode rectifier (Figure (a)), determine the average load voltage, neglecting the diode voltage 

drop. 

2. A fully controlled rectifier (Figure (b)), 

- Determine the average voltage of the load for the following firing angles: α =0°, 45° and 90°. 

The voltage drop across each thyristor is 1.5v. 

- Calculate the peak reverse voltage of each thyristor. 

3. A semi-controlled rectifier (Figure (c)), 

- Determine the characteristics of the components for a highly inductive load consumes 25A. 

Neglect voltage drops. 

4. Repeat question 3 for α =90° and assume that the voltage drops of the thyristors and diodes are 

respectively 1.5v and 0.7v. 
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Exercise 3 :  
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Part (b) – Performance parameters for resistive load 

Half-wave rectifier formulas: 

Average (DC) voltage:  
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RMS voltage: 

    So,  

 

 

 

RMS current: 

 

 

DC power: 

AC power (input power to load): 

 

 

  

 

 

 

 

  


