3. Calculations for RMS diode Current
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Calculations for RMS Output Current

lrms = \/§ '
rms = 22.16 RMS Output Current
\e .CO ik
Prob 3-15 .
eSS

V= 12 f= R =14 J‘h-f 7 5
O
?x%ﬂg Ko 67‘33@

C. = 6
e~ 4tR [ \/E RF) Ce-10° = 450.66 uF
V
by oy T V.= 158.5
dc - m 4-f~R-Ce dc '

Prob 3-16
Vg =120 f:=60 R:=140 ©:=2nf o = 376.99

Vin =2V Vi, = 169.71

(a) Using Eq. (3-67)

1 1
Co=——|1+ 6
€7 2 t.R [ \/E-RFJ Ce-107 =901.32

Chapter 3-Diodes Rectifiers
Page # 3 -11



Prob 3-19
(@)

f:=60 Vvdc:=48 ldc:=20 o:=2xn-f

o = 376.99

Vs = 120 Vm := \/E-Vs

X = Ve o := asin(x) 180-2 = 16.43

Vm T
Using Eq. (3-74)
k= \/1—(x)2+(g— gjx 100-k = 69.49
Y
Ipk := ikc Ik = 28.78

Using Eq. (3-77)

Vm
Ler:=

ook 1000- Lcr = Z%xfe
Using Eq. (3-76)

g O oK

preV¥t. o3

100-k, = 81.91

s = e Ipi Irms = 23.57
(b)

lgc = 15 Ipk := 69.25

- 10:; ;dc k= 21.66
Xp, == 60 Xp1 = 65
o = 36.87 apg = 40.54
ky == 23.95 kny = 15.27
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a0/2 = Ia/z

_1x _
a, =—1Io Iacos(ne)dH_O

=—fo' sin(n) do = Ia(1 cos nd)

on = tan™ (an/bn) = 0
Cn = V(an? + by?) and Iy
and I, = I,/\2

PF = I,/Is = 2/n = 0.6366 and HF =4/(|S/|1)2 S1 =1.211

= C1/N2 = \2L./n

Problem 3-24
uk
(a) \S O
oteS?

o taRboet®
(a)@?(e\,\—_}s‘ a'ge r= ¢(ﬂb
0 oL Ao

jﬁ @015 =1 21 o
@ ha 2 T T T
238

(b) For the primary (or supply) current: From Eq. (3-23), the primary

current is
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-2 U”,’:sm(ne) d6+[7°2sin(nd) d6 + [ sin(nd) do |

8Ia . 2Nz . Nrxw nz
= Sin SIn— COS—
3 6

3nx 3

on = tan™ (an/bn) = tan™*(cot(2nn/3))

Ci = 2V3I/nand Iy = Cy/N2 = V2 \31./n, @1 = tan™ (-1/¥3) = -n/6
(c) For the primary (or secondary) phase current,

ao/2 =0

nx nx

la j “*cos(ngd)do =

b :27'; jj/”fsin(n@)d&:ilj; in " sin " \e CO ‘\)\4
a So
Cn n;sm% and ¢, = tan-! %b‘\&@&? ;g 2)
- 1/vz_v;~\@\pd‘ SN 3 o\
PF = P/fS 3/n = 0. 959@19; - Ja1)? -1 = 0.3108
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Prob 3-31

- - - %
q:=12  Vg=240 1p=300 _ _Vdc R 08

Using Eq. (3-25)
Ve

@ V= ——
q .sin(i) Vi, = 242.764 ]
g Vyc = Vmﬂ-sin(aj

T

V
_dc lge = 300

ms Mo (a2 g Vims = 240.013 u\(
P Yms _ 300.016 c. CO
rms R lrms Sa
f@&_ Poc = 7.201x 10°
@o %

Pdc = Vdc lde I:’ac Vr

Eg‘"e\N pa@

Vrms
oy Fr= FF-100 = 100.005
(0  RF=yFF°_1 RF-100 = 1.028
Vm
(d) Vgi= — _
s \/E Vg = 171.66

Using Eq. (3-27)
lo = Vm o sin(z'nj
S R ’ 2.7_[' q + 2 q IS: 86607

VA = 8.92x 107

q
VA = 2 Vsl
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