1- Own
(@) =y dm::

Qrr = 0.5 (di/dt ) t-> = 0.5 x 80 x 52 x 10 = 1000 pC
(b) Ipg = \ilﬂnn%
I = 2QM% =J2x1000x80 = 400 4

Vi
=—" (1 - cos @x,,)
T

With zero reverse recovery time, average output voltage, is
Vﬂ=ﬁ-2_-ni2—3—°=207.04v

(a) For f=50 Hz and ¢,, = 40 s, the reduction in the average output voltage,

18
V
V.= —f (1-cos 2nft,)

=@;£3—O- 1 — cos 21 x 50 x 40 x IO'le—ig}

=8.174 mV
Percentage reduction in average output voltage

8174x 1072 -3
-k T =3.948x 10" %%
207.04 x100=3 X

(b) For f= 2500 Hz, the reduction in the average output voltage, is

V,=—M3—O 1 - cos 27 x 2500 x 40 X 10'%%9}
n

=19.77TV

19.77
Percentage reduction in average output voltage = 207.04 x 100 = 9.594%.

It is seen from above that the effect of reverse recovery time is nfsgligi!)le for diode
operation at 50 Hz, but for high-frequency operation of diodes, the effect is noticeable.

3-
f = 250 Hz. Use the average output voltage to calculate the load inductance L, which would
limit the maximum load ripple current to 10% of I

Solurion
V=550V, R=0250, E=0V, f=25Hz, T = l/f = 00045, and Ai = 200 % 0.1 =
20 A. The average output voltage V, = kV, = RI,. The voltage across the inductor is given by

L%-lﬂ:-m.-v:-w,-mu-n

If the load current is assumed to nise linearly, dt = t; = kT and di = Ai: -

_V(1-k)
= L kT
For the worst-case ripple conditions,
d(ai)
&k 0
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This gives k = 0.5 and
Ai L =20 x L = 550(1 — 0.5) x 0.5 x 0.004
and the required value of inductance is L = 27.5 mH.

V,=12V,AV,=20mV,Al - 08A,f = 25kHz,and V, = 5 V.
a. From Eq.(548),V, = kV,and k = V,JV, = 5/12 = 0.4167 = 41.67%.
b. From Eq.(5.51),
5(12 - 5)
0.8 % 25,000 x 12

= 145.83 uH

¢ From Eq. (5.53),

C = 0.8
8 % 20 % 107 x 25,000

(1= k)R _ (1= 04167) x 500

2f 2 % 25 x 10°
1-k 1 = 04167

16Lf7 16 x 583 % 10 X (25 x 10°)

d. From Eq.(5.56), we get L = = 583 mH

From Eq. (5.57),we get C, = 0.4 uF

From Eq.(6.3).V,, = 045 x 48 = 216 V.
From Eq. (6.1). V, = V,/2 = 482 = 24 V. The output power, P, = V/R = 24’24
= 240 W,

€. The peak transistor current /, = 24/2.4 = 10 A. Because each transistor conducts for
a 50% duty cycle, the average current of each transistor is [y = 0.5 X 10 = 5 A.

d. The peak reverse blocking voltage Ve = 2 X 24 = 48V,
e. From Eq.(6.3),V,, = 0.45V| and the rms harmonic voltage V),

s

* 12
V; =( Vf,,) = (V] = Vi)' = 02176V,
A “;L_ (Vi 1)

From Eq. (6.8), THD = (0.2176V,)/(D.45V,) = 48.34%.
f. From Eq.(6.2), we can find V,,, and then find,

x 2 2 2 A2 12
L2 G (G + ()« () ] - omm
L L W I 3“ 5‘ T-
From Eq. (6.9), DF = 0,024V,/(0.45V,) = 5382%.
Vi=220V,R=51,L=23mH, f; = 60 Hz, and w = 2w X 60 = 377 rad/s.

a. Using Eq.(6.16a), the instantancous line-to-line voltage v,,(r) can be written as

Vnu
3
mn

6
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V(1) = 242.58 sin(377r + 30°) — 48.52sin 5(377¢ + 30°)
— 34.66 sin 7(377r + 30°) + 22.05sin 11(377r + 30°)
+ 18.66 sin 13(377r + 30°) — 14.27 sin 17(377¢ + 30°) + ---

Z, =\/R* + (nwL)/tan"'(nwl/R) = \/5* + (8.67n)* /tan"'(8.67n/5)

Using Eq. (6.22), the instantaneous line (or phase) current is given by

fay = 14sin(3771 = 60°) — 0.64 sin(5 X 377 — 83.4°)
~ 0.33sin(7 X 377 — 85.3°) + 0.13sin(11 X 377 — 87°)
+ 0.10sin(13 X 377t — 87.5%) — 0.06 sin(17 X 377t — 88°) — -+

b. From Eq.(6.17),V, = 08165 % 220 = 179.63 V.
¢. From Eq.(6.20),V, = 04714 x 220 = 103.7 V.
d. From Eq.(6.19),V,, = 0.7797 x 220 = 17153 V.
e V= Vyu/V3i=90V.

f. From Eq.(6.19),V,, = 0.7797V;

~ 12
(l‘ﬂl%l. Vi") = [V% - Vil}m = 012423-“!’;

From Eq. (6.8), THD = 0.24236V,/(0.7797V,) = 31.08%. The rms harmonic line volt-
age is

12

= Efiu_ 2] _
v v 5 ()] - oo
From Eq. (6.9), DF = 0.00941V/(0.7797V;) = 1.211%.
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