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Week No -1 
 

 Power electronic 
 
 Electronic components used in power   

electronics 
 Power Diode 

 Power transistor 

 Thyristor 
 
     Prevision of single phase rectifier circuits by  

    using diode 
 
 



      
 
  What is Power Electronics ? 
 

 
 
 

 Conversion of Large Amounts of 
     Electric Power and Energy 
– ac to dc 
– dc to ac 
– dc to dc 
– ac to ac 
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Single phase uncontrolled resistive load rectifier 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Single phase full wave uncontrolled resistive load rectifier 
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Performance Parameters 
 
 

 

• Average value of the output voltage, Vdc 

• Average value of the output current, Idc 

• Output dc power, Pdc

– Pdc = VdcIdc

• rms value of the input voltage, Vrms 

• Output ac power, Pac 

– Pac = VrmsIrms 
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Performance Parameters (continued) 
 
 
 
 
 

• Efficiency   ,  η 
 η =  Pdc / Pac 

• Effective (rms) value of the ac component of 
the output voltage, Vac

 Vac  =   Vrms – Vdc
2

• Form factor, FF 
FF  =  Vrms  / Vdc 

• Ripple factor, RF 
RF  =  Vac / Vdc 
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Performance Parameters  
 
 

 

• Alternate form for ripple factor 
 
 
 
 

V
R F  (  r ms )2

 
 

 
dc 

 1  F F 2     1

• Transformer utilization factor, TUF 
 

TUF = Pdc / VsIs 

Vs , Is are rms voltage and current of the 
transformer  secondary 

 
 

 
 
 
 
 
 

 
 
 
 
 
 



 

 

 

 

 

 

 

 

 

• Determine  η , FF, RF,TUF, PIV of the diode, 
     when Vs = 120 Sin wt , RL = 12 Ω . 
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Determine the Average Voltage, Vdc 
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Determine the rms Voltage, Vrms 
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Determine Pdc, Pac, and η 
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Determine the PIV 
 
 

• PIV is the maximum (peak) voltage that 
appears across the diode when reverse 
biased. Here, PIV = Vm. 
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Half-Wave Rectifier with R-L Load 
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Waveforms of Current and Voltage 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Conduction period of D1 extends beyond ωt = π 
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Average Output Voltage 
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Increase average voltage and current by making σ = 0 
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Waveforms for the Full-Wave Rectifier 
 

 
 
 
 
 
 
 

 
 
 
 
 

Vdc 

T 
 

2 2 

    Vm 

0 

 
 
 
 

 

sin t

 

 

Vdc 
 
 
 

Vdc 

 
2Vm 



 0.636Vm
 
 



 

 

Single-Phase Full-Wave Rectifier 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PIV = 2Vm  ,for centertap transformer                       PIV = Vm  for bridge  rectifier
 

     



 

 

Full-Wave Bridge Rectifier 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Waveforms for the Full-Wave Bridge 
 



 


