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Week No -1

= Power electronic

= Electronic components used in power
electronics

e Power Diode
e Power transistor

e Thyristor

= Prevision of single phase rectifier circuits by
using diode




What is Power Electronics ?

e Conversion of Large Amounts of
Electric Power and Energy
— actodc
— dctoac
— dctodc
— actoac
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Diode Rectifier
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Diode Rectifier (Cnt’d)
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Single phase uncontrolled resistive load rectifier
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(a) circuit diagram

(b) waveforms

The main disadvantages of half wave rectifier are:
1- High ripple factor,

2- Low rectification efficiency,

3- Low transformer utilization facter, and,

4- DC saturation of transformer secondary winding.




Single phase full wave uncontrolled resistive load rectifier
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Performance Parameters

* Average value of the output voltage, V,_
* Average value of the output current, |,
* Output dc power, P,

~ Pye = Vaelac
* rms value of the input voltage, V,__
* Output ac power, P,

—P, =V_|

rms rms




Performance Parameters (continued)

Efficiency , n
n= Pdc/ Pac
Effective (rms) value of the ac component of
the output voltage, V,.
V.. = W _2-V,2
Form factor, FF
FF = V... /V,
Ripple factor, RF
RF =V, /V,




Performance Parameters

e Alternate form for ripple factor

V
RF = |(Ve) 1= JFF -1
(Vdc) \/

 Transformer utilization factor, TUF
TUF =P, /VSIS

V., |, are rms voltage and current of the

transformer secondary




 Determine n, FF, RF,TUF, PIV of the diode,
when Vs =120Sinwt, R =12 Q).
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Determine the Average Voltage, V,_
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Determine the rms Voltage, V.
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Determine P, P__, and n

ac’
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Determine the PIV

* PIV is the maximum (peak) voltage that
appears across the diode when reverse
biased. Here, PIV=V,_.




Half-Wave Rectifier with R-L Load
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Waveforms of Current and Voltage
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Average Output Voltage
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Comparison among topologies 1-Ph.

=™ Secondary voltage is sinusoidal: v(t) = V_ sin (2nf,..1)
= Resistive Load Vo) < Zz : V(1) ‘N‘ ViL(t) -
™ TIdeal devices (no device losses)
Full - Wave Full - Wave

Parameter bk o (Center-tapped) (Bridge)
Rectified Voltage - Vpe V./n=0.318 -V, 2V./m=0.636"V, 2 V./n=0.636"V,
rms Output Voltage - V. V,/2=0.318 'V, V./¥2=0.707 -V, V./N2=0.707 -V,
Form Factor - FF 1.57 111 L.11
Rectification Ratio - 0 0.405 0.81 0.81
Ripple Factor - RF 1.21 0.482 0.482
Transformer Utilization Factor - TUF 0.286 0.572 0.81
Diode Peak Inverse Voltage (PIV) - Vgam V.=m - Vi 2 V_=m Ve V.= 72 Ve
Peak Direct Voltage (PDV - thyristors only) - Vpem V.=m Vpe 2 V.=x Ve =m2 - Vpe
Diode Peak Forward Current - Iy n Ipe w2 Ipe w2 - Ipe
Diode Average Current - Irav Inc 0.5 Ipc 0.5 Ipc
Diode Rms Current - Irgrms) w2 Ipe w4 Ipe w4 - Ipe
Fundamental Ripple Frequency - fg { A 2 Foi i

R




Waveforms for the Full-Wave Rectifier
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Single-Phase Full-Wave Rectifier
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Full-Wave Bridge Rectifier




Waveforms for the Full-Wave Bridge
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