piode Circuits and Rectifiers

piode circuits with DC source
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where, v (1) = Voltage across capacitor at time t




(d)LC load
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where, @, = Resonant frequency of the circuit
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Remember:
Att=0,inductor acts as an insulator and at t — eo, it acts as a conducto —
| [V () =V, Cos wyt |




O Conduction lime -
case 1. a < w,

T — » Roots of characteristic equation are complex.
fo = o mLC e Circuitis under damped.

Remember: ... _

*  Kwe provide D.C. voltage to LC parameter, the current will be alternating

in nature. Case 2. o > @
¢ Roois arereal.

o Circuitis overdamped.

* InlCcircuit when current follow sine curve, voltage follow cosine curve
This characteristic is used in commutation technique.

Case 3. 0. = @,
* Roots are equal.
» Circuit is critically damped.

O Characteristic equaticn : performance Parameters
22+8g51 Lo If V, = RMS value of supply phase voltage
L LC s = RMS value of supply phase current including fundamental

lg, = RMS value of fundamental component of supply current le
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RMS value of harmonic components
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Input current harmonic factor (HF)

HF=»§IL or |HF = =5
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Crest factor (CF)
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where,
Form factor (FF)

lep = Peakinput current

where V= RMSvalue of cutput voltage

V, = Average value of output voltage
Disptacement factor (DF) = cosé,
Ripple voltage (V,)

Voltage ripple factor (VRF)

VRF =

Transformer utilization factor {TUF)

biode Rectifiers

A rectifier employing diode is called an uncontroiled rectifier, because its

average output voltage is a fixed D.C. voltage.
1. Single Phase Half-Wave Diode Rectifier

{a) Resistive Load:
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O Voltage rms value of output
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where, V_ = Maximum value of source voltage (vVg)

Q Average value of output voltage

O Power delivered
P = {RMS load voltage) (RMS load current)
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where, |, = RMS value of load current
O Peak inverse voltage (PIV) =V,
O Input power factor

Power. delivered. to joad

where, Vg = RMS voltage of the secondary winding of transformer

ls = RMS current of the secondary winding of transformer Remember:

P, =V, |,=DC output power Peak inverse voltage (P1V) is the maximum voltage that appears across

the device during its blocking state,

V, = Average output voitage
I, = Average output current



(b) Inductive Load: 0 Output voltage

I Vo =V sinet = vy = v, ]

O Diode voltage

[vp =V, (sinet=1|

0O Average vatue of Diode voltage

O OCuiput current
Vp =V,
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O RMS value of fundamental current

Q Qutput voltage

Vg im Vi SID o = Ve

O Average value of cutput valtage

{¢) Capacitive Load

*  Conduction angle for diode=n - 26,
* PWfordiode=V_+E

{e) RL Load

0 Qutput current




O Average value of output voltage

where,

Vm
VO = "2—TE(1—COSB)

B = Extinction angle of the diode

O Average value of output current
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2. Single phase full wave diode rectifier

0O Average output voltage
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O RMS value of output voliage
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Comparison of various 1-¢ diode rectifier
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'Parameters

Full-wave

R Load

0O Average value of output voltage

3. Three-phase half-wave diode rectifier

o 3B T3
Vs SOy 2

where, \/mp = Maximum value of phase voltage, Vpﬁ
V. = Maximum value of line voltage, V,
V, = V3V,
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Parame'_!éi's : B-Pulse Recﬁ'ﬁer 6-Pulse Réctifier
- ‘Rectifier M-6 Type B-6 Type
oc OUtpUl Svfm‘ . Svmg Ol' ':\.J@'_le sﬁvmn aor EY“.'_” -
voltage, V, L en mm m n,
RMS output 1 . = ercaull
Vo008, W _,0..48554..\!” " (.3,5__51.85 Vi, . 0.9588 V.
Ripple voltage, V, " | 0:0872 ;| 0.02356 vy 00408V,

‘Ripple frequenc:y '

Half-wave —— : :
.| Centre-tap (M-2) | Bridge (B-2)
DC output Voo | _EL.’E . 2V,
voltage, V,, R 7 n
RMS output . N \ n
voltage, Vo; . 2 B
Ripole voltage: 0.3856 v'm 0.3077 V.,
;g’;‘;?%;‘;p'e 1211 0.4§32. :
Rectifier efficie nqy{;ﬁ_ 40.53% 81.06%
TUR " 02865 '6.8-1_06___
PV Vin Ve o
Crest fact_o_h-(')__l\.:__."'_: 2 i . vz
...Number .0_'_f. aiqé_és' 1 - 2 4
f 2t O of

Vollage, ople ?8122(1 or | 0043 0r4.3% 0,942?_ or 4.27% ?:ggggés or

Rectifier efficiency, n | 96.765% | 99.82% 99.82% A

TUF " |ossas 0561 - - | 5.9541 M _

PIV RS ETE 1155V, | o

Form factor, FF - .->. | 10165 - | 1.0009 100005
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