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T @ 1=60HF-
‘ f &Zo Y% o >
L JZ}rxéa (5m) Conting .

Scanned by CamScanner



S R ot s
e Nt 4 i

O P AN M PN e e i,

= - S
> I~ 20425 = E,g;&;ﬁEJA. El

5 'f'J (Zﬂ'xddxo.al'g)
Lo = 22 % 25 cos[5545)
I, @ 12082 1, 3032 z 7
5+ j2Ax120 v(o05) - Pl.__)?'qw.
LT"' - 2 424=H62] .

Lo = 380 28 (s (204 462) = [R=17 BW |

P, = 20 +IFY +14.8 = (Pr=52-2,W 7
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=
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M‘&
Tmin >0
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2 R el
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2
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€ BLPC "8 LfPC

(*)Pfam this C;mmlrbn we find C-

# Mfe: Ta prachice .- £ = heat Lossh

-

memember
Veo
/' %‘{?0 d‘g>b
ROMAN
" CT Qv
—~— ( ik
&, T
—] -—Kz > A4
we hove min&wmax of Vo t
whean ic:o . )
Example: BucK converter has e follocwin
N, =50V 5 Dol 5L = YooH 5 C =100MF f:ijHEJ R= - 200
FMJ(; a)v‘; L) IM—‘”‘)L 2 Tmin,L C,) Vo){?,ipp]f.‘
golution
09 RVAES ))V;n '=(0-"U(§d) => i'\/a'-’ZOVOH‘J
_ 1, (-p)
Y Tz W2+ 7)) > [Ty~ 1A
J;-;mn_ V('L" s D)) = )VILM,V, =0 lgAl
= A\/. = l D 1 -
| C) R'\PP& 'Vo Sszc = @,Pplc«:_ o‘{?ﬂ
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° (5
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for Hre exomde : [Ac'c—_1,5A[,

e C=oala > (aipp’le':%‘_/o_: (__201-2")0('-5 = s S

Homewor K+ For the example  Re-design  the 2uc (C:m.,) ﬁ\w)
To maie fl'ff’lf’, <L 04/
Leample Design o buck  converter to prodice Uy =(8v. acress R=10%
with swihhinj f/eg- YoKHZE Civen that:
o Vopiple Sos54 e DC sypply =48V. o Toleal componeat 5C-C-My XN,
o) Dty cycle ( fe=n) diadle -
Jefeamine : ) LsC ™~ ) Find Hhe peak voltase  for each le‘/"“’f:l,
A RME of T, T, . A

Solution:
a) D':--z"?-: WLl = (0= 0.375
g "j o (FD) L j-03F
- -0) R i _ : 2 e '— 7
e A Yo I T
= bincZ8H Leqzgfl) ¢ > [C=MOFF]-
oﬂi'aol S
<) wci*(g?\c Jd =V =Via = Y3valt-
i i S
oL.‘_
Gt ot onogy G
SwH‘CI" rVC- ——V" :lg—v
opesed 7 VL ==Y = 218V
n
d) o ;o/ IC (/Vo DC) ]
0 ;
I, = AL —~
, . € ms % = Pﬁ"f 0.22A.
It“‘: [(ﬂd?’*(fj})z "r""& real I’_’nat"
3 I, =Y o Al
B =07 (Zate S|T o= l-mj R 2
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% Dis conlinuons Cuwreal /L{OJ& ()9\ CM ) .

Weed . celadion far:

NosVin =7 Uy D.)R)L)C

wfor ideal case:

A ] 2
P.'n = POML = Vl'n bGp = '-VRL

Pﬂ“’aﬂ-:o =LV > <1 > 5o, dUF=0 -V, ©

@ sSs:. <k>=o0

for ﬁ'ng(}): QU >0 > (Vip-b)DT= Vo O T
(\/l‘ﬂ-vd)ﬂ: U' Vd

o Dbyl => Wig 2% (D19) =7 —TE

-V - LT
' Tmax Vin-Yo 4 L 2 Via Vo = L dmax
Vi "-L%%; - L( ) L oT
=> Imax: QEI(V"—V") £ —
' ' __Vg A ='\/z
Ly7 = -—I-Q—- = ..-l_-r— ("Z(DT-H?,T)J;&“ "R => 2(D+D‘)IMK R

> (50) OT () 2L s o7 (0es) (a-u) = 2LLe

2 2 \ & r""m SV -—12_
= D V,’,,—D %'PDJQA'VM"DDIVO' %'\\ng Vo —\/ln (D'FD;)

(DD.+D%;,"% (DR_’_‘))),.,.%) =0 => po+Pi- D—f—p (b%)?)),*ré_’_- )"—'0
1 T
Pivide equotion b4 ¥ Then multiply by (pr0)):
2 D p) = pt L z = g-l:
S o)) = 0%o 2k > Dlegidied -o0Be B L

. 2 =Bl -
'—> 19]"'9)7/ .-é;__o ..___:i
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2
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D-C-/"[.
O :[ L i, Eij

Exomple A Bud( converter has 'H\-Qjoumd Pasamefers :
Nip 224V 5 Lz200MH 5 R=gon 5 J = JokHE 5 D =oM
0) Ts this BucK woark inCC-M or D-C-M T
b) Fiad V, ? c) Plob Vo as « fuaction of D °
S’olu‘h'om

(ot~ 0 = |-od=0-6
) Vo= -0l + | (u)s 3(204/“) - 029 -V = -0 =0

* 7w — Since. D, & \-P
# itis (M

'V ' .
Vi (3 ) t p.ot el e
- NPV |
]
r: —y D
1~ 1
=o0.b
o)goos‘,’ Converter
poosl —— —
' ' on A sUm bion ¢
—Y—Cn'rcw}’ con F'jobmﬁan- * S— : ,,(:‘ | (_OM[;O,,LM+
- % - S{—e‘mfb eraf&
{0l -f. | C (I 7 )
v‘ - 'C'M L o).
v, & i suAROA:
A
At nw( fe/a#anr f:r: .  [ow (._S)'E-’,- .
Vo, V). [R) VC -?Q-'p,dﬁ s
o)V =>C pT =

ILM@ .«m Y J —> L
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case (1) switch closecl . (_}-“QDT) 3 @]
- Diode Revere (o0:c)

& [t
M~

\ . 5 IMO.K:L
W "“Li%f_' =V, = %"—yéh-:masf'ﬂnf" fL
Se Vi o (A‘L)clamol Inh A, - P,
T L ' —r 1
.. (VA DT v, -y !
SR
case(2): switch a# (t>o71)
. Qroalt’. CSvC) -

L
. 1
V‘
imw,\_v’** =l % \I;A..
DR Vip-Ud) = A ")"ff*"' R 2
el R

N o IR ,
[‘l;fe"f Actlfard %@V‘U i ;l't:}? (1-p) '+/V'—£;T‘)2-=° = Va- -V, + DY, -\-}//:o

ik * Nate that s if D=1 => % =00 (alwc;jsas;rkk)
1
/ l‘ﬁ D"—o -—
Loost- A D2
ILMAI=I%3+% 7eaf Ila'ag" Pl.ﬂ.:Pa“"- = W
' 2 V,z
IL o VW\ + V.'nD

m‘ﬂ R(FoP — 2LF

@ C-C-M i I};“.n>° we ’ﬂ\w‘ Lmiy\' Via o] Vi )7 7 )_ 7 (‘ D) R

U-n?R AL T2F
Zvl
At -T ICMU«K .
a D -l/e 'ICJO
% froae(V: g, = T (e o) o L &
- & T
%70 cot(R): i =T~ 5 =L
\‘L i
Al = ALL—‘/° E ¥

R IC 0.
&= - \/o V) Co Adﬁ IL .
"‘“( 2
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Aua = Alc = ILMa!( )za:?
=> ¢ _ _AY U-p)T E. s
o © Re "o => %\535!2.@0’&-—_121- stef o = UT
Frmay RC min = T Riggle. .
Tmin -
— L
oT T

Exomple t Jesign o Boest Converter  that will have 12075 Vs =12V, Ripe <)
bRL bon jej -ZEKH? G";VM C.C.M.

FMDL éﬁ) Min )C Ty max &min ?

Sal H s _n)? 7 )?C,Sl' n'
- '\::\n L L = DT(' D) ﬂt. =q6ﬂH " j

Vo ™ T '. a L= Lmin %125

0 Newfor v T, =T, +b0
. =\c=4 wan o a2
fe)e aPF‘C Ty = Via - 15A SMbS"'HVA—C/"

&9 (Lofe T % .

Ay = DT Vin = 9.44. L’ﬁﬂx— 2-7A

" ‘%—,’Min s UEA
Exmdﬂ'- A Boas+ Copverfer has the 7e”aull'ﬂj Ze;uirmarh-. Nate Ibm.“>o
)V, =3V Load curent =1A- Sis ConlC-

&Via Y2
fj)ﬂiéaylc jo condrolled bo Keep v, U, constoal 5 f=R00KHZ-

i ] 0 wa}- I
ﬂofwwiw&'. 0 L Sisuft&ht/?ﬂa“ﬂ n the inducfor ¢ < Yo/ Lawj
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Ly = 5 = W z
b Z to Yoconnechion s oV
Vs ] a p ¢ ‘ con a Van \(ﬂ.zi._z_
t Z (

Case@f % ) 5
(2,8
; 7 v
Vg Wﬁ; =y nz— I 1z

%
a(’ie )]o the soumt 7@.r the ofher ¥-cuses.
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%ﬁ:m‘ef frmsrbrm }Zr the lue & phase

Vp: will have o OC value- (2C=0) ,
sk will have odd. fm;, T

Vo will hawe ol freg- 1,3,6,--

e expressionts o€ given as 7%,’0&05:

Von = .2_;{; Sinwk + 5-5in3 (wi)+-}—sin5(wf)+..-]
Vin = ?—7‘?_{5:'4 (wh-120) +-\§ s;,\g(w,!:..,zg).,....]

= factor of 3 na'aem’f exist. (35252%- )

t/of‘hlﬂﬂs : @

it will MOT have ﬂtira[ howmonic
(which is an advodlege) -

Vi = (7 2% [Sf'n{wiﬁ‘a) - ';-—-ﬁnﬁfw*ﬁa)*"']
Vbe = (3 24  sin(wt-10) - sin 5 (wt=T0)+--"]

—|

Ve =5 2 Tifubotl) - L 5 (w0150

tn =

V, gﬁ-[sm(uhiz:a)-i——}ﬁn? (wt"'"?")f"']

- - g-ol
= T=o0 Oisecﬁg = 060;“ og
§ I Vs a“]
o e
Q9 0 _g_

Solving :) Vs = 0. 1

Example® 3% iverter is wsed to supply o 36 Loacl wsing o DC  woltege sonce

il the Jesived fn:g at the load sideHOUHZ.
F{AOL the conduction PCI:’OA ch’ each SMEI'CIA?

olution: | ——————
Selution o lr-:.s-‘aa = qmsec.
——>*C'onc{ﬂf—‘tg’;‘,.od =% Xé-}: : = Cmdm’-'“o"l = T %ﬂ = 1EC .
5
X Vsltage adjustmeat (Fl‘xif WiloF-/‘/[ﬂf“I“ﬁm tFwMl) 3
s iy 505, 5
“! ’ = \é(c go oo \bc' 1 S; a } 5 -
T o % J 4 4 Tl
o
FWM Vol th X
_%
éo 180
= i
oob;echva: /Q-Ca&&d’mn £9r Vay, - Conhinpte_. ;
|

Scanned by CamScanner



a1 T Byt - [ T :
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FWM 5 i
' - 2
= 221 o withaut M (Vab g™ F?_ ey oo @

-—

_ (S online L
5‘0( Fa‘j.z. 0[, % D‘*i} Cljcle,- = @/‘ &Ao/é&e/ﬁadg(‘ @
: Y

A e

Z on time_.
Vg = ) . Sx‘a/lczol“‘( jwhere M= #uftw&ﬁd”" im Py = |
(AS J OL 'Caéfj;:{;%ﬂ !{
S VRS ol |
P w|-“\F”M' . ‘.@ !
= XN |

SSummarize . d= E‘_l‘};

- Vab

Divide @ by @ aives: ! .
o dod + Vab = —9-'-

s QVsltuse reduction =Jd, ) e t /: Vic
with FWM' Vab"@%a

M}o F WM 3¢ iwertex wnih Jﬂi' rafio e?aals ,25[ is u_ged to D’GC[“CC
the volfaoe iR Vo=V =150velt. Caleulafe RMS with&withat £ M 2

m$
V“.Lr’s(“"”‘) =12V (L =]5:.9_q v lt]
'm

X% ﬁ"e_ZL{MCC /faé'us‘fmw)‘ VSM) 3 iaverfer ach :
:Su Sg

1> A S2

8. 8, with Sy ”
Do the same bhing to Lind Yhe voltages. ~_ 4

ol Aulse Wiolfh Moclilation 5 pwm] s+ 38 *

2

X Sidwse) ‘
7o control £, Moy. o phase => To ceduce the harmonics.
| o ; = = switch.
Jor lot): 7 ek Gty 3f Ve e > O =l
59 if Vef<Ve 20/ = lower suih),

'V\&L?
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Mhy we we it 2 To contro| ke volfage.

e Application t Tyoluction Mo tor (No laacl ).

Aectease V' = oecrease the corent.

-Prow PTZ model : f we womf to

& - P-TIV (aw decceased.) -
g
W E Ho\()e—Wmle.. W = Fall -Wav/e.

wWe wil study the follits subjects :

o Resishive (@-HW-
= Taductive 16 AW

= Capacitive. 3d.

. 1 f-Wove ! %
¥ o Jephase e “silicon Confralled e“hf"ef"

I-—‘Pcuffol Cr_+ SCR il e gllee in .’dﬁﬁl case.. (P::O)

e will deal

¢
LT = \/awﬁ—- ,!_‘__ g Viay St olot
(~'¢

¥ Triogrity Srgnal case (T)*
K = triggricd poin

V= quxg':“ wt

f[\ Lwe will falle aase ()
o ;( F’\'-, ‘ T—rut '\/,m,j: \é‘ﬁ [_CoSo( — (oS ;ﬂ
SCR = V™ Ve (cosal+l| )%

& 257

1.
7
case (@): P> 7 %\ém@:,i\__s o sinist dlurt
o

L 4

g (M) 1 of

f)
e[ S.C 0'5_}7"_# . Voavs
X r g  Draw Vaava. yj% Cor\lLfol X
RN
2r 5
VO“VS T r
# J;’mg N * 2 z v
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14 -HW cectifier i used to reduce the avg. volfage aceoss @

Example
—-;E—(leg\s'nve, \.oatL R~o0. 2 Vﬁug +6 |-F Vg = Jl0 rms @ ol = q0
Fiadd o @) Tosog. O b)Plot the w)fgﬁg— across the SCR P
S_o!u.‘“lm'. ;
__\‘_6__)._0\_"3 - Va,ms'- -—\%L;r‘ [l r(a!o(] = ﬂf’g = 24.?—6 velt.

® Toan” 2
= o2 Yl = R=IZRES T =o01aq[A
a%y

NscR no(z
@ Verp = Ve - %
b e (.Vﬁda SeR = VS .

4
S

% CJul’(M* Wli‘age [,EMS)'- -
= | Vel (Csidatdt
Vorms = 'I-“-‘ ST(v"s:m{-)zaW{‘ J:vr J ; (WJ

@o(-;o‘.

Vghq -

@ =7

=0

Vs ,rms
Viores

2

Vd ms§

ve element 25
R=T W oLz Z fad the folloing :

E-XMP\'L AC sowce 5# {10 Vemg 15 Conncc{'ﬂ‘o{ te a (es‘d"

Hmmjk a HW,1d rem‘:f’mf JQF

a) Vosrms - b) Lo - c) Vo ohfﬂP across SCR . : ©*v - e i
1 0 =Yg, = Vo,
9’0!&1{'!0(\ O ‘ 0rms ~ 4. '3"’0” @ Farﬂf 37 d7lA . gce k] )

@ of= 2L \ftz :0"\/0,&05

[} SC&

Voo~ 55Vt | | To 2205 A 1 ST L _u2 28
s e

@ 0('—’?2 : @ “gl-
EXMP'& ﬂe';lgn RCC*IFIU to have Ajnfew V; 2\ otesmeo( w‘j? @y. 2

an 2> find o by ilesations: ‘
. Vesign => o to find Vaj—»FMg(o(frmva—'\iw—mm_

Vo = Mo [4co50 s g 2!
;Vf) ol [ 1 ® by |‘fer(0\hw\s

Ta ke V,pul10 vl 5 V(;m:'- 80 vl Rk = UJ%ﬂT-
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% Averogye fower:

2 2
Paﬁ/ = \/O)fMS Ie‘ms = -——-vo(", = I’ rms R
i ) & — Maximum Powes @ x=0:
- VM . _— 5
= (’m EPT
. 3 Pa-\lﬂ'
@ =T Pay v = :
b3 o} 3R ";,_R— '\_[,_a_‘ |
e ol = Ficingg angle. |
g |
@0{:7(‘: Pav’a‘-’g—f/o- ] : : N
T T

sPower Factor:

PF = 161 = [gl':\{ms Tims = (P= Vims I?.; C°S¢.-
|8t 1
Displacement-

Puis ')Ea( Mot siausoidal- Swidemeantal Foc tor:

hawmoni cs.
Foma(emen 2

¥ Fowlier Transform Jor X (1) “1”

Lo 5(4=C sin (utrg8)

‘;(Z) ];Z;t%eg? #’C’WC of % b, = #Be‘nzo( +2(/T—o<)]
Vi A

-ITa,
o, EEED
br fy\(f/ﬂ\jlﬂ'
A

£ yample: 1S HWR s comected to fos Resishr. Vs =llovms & ol = 60°.

Findtt By &PF 7

Solution* p /= mef fg_;r—2o<+s}n20(] =5 Pz Y86 TW.

s \/r,«x =, Vg,mf ;
[~ 4 51n2X T !
PF = I::J(MS /2 (-R 7‘_+ = .7 PF_ In:ss COSQ;

B w BN PF = ¢ pa ‘ Zg_;

¢ E—ia.)
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X anjle—f’haff’«- Fall- %w—ﬁuﬁﬁ'ef s “Resistive Load’ @J

* t
+ Con P"ﬁwfnh'un : Vg 2Vm Sinw ]
«Case (Ve>0) : 815 S, (oh)- fom s T

120 KL -VtVp=o =2 iEa::\(g!

V, TR . Case(%e<o) i S35y (o).
%\Kvu o =) Vo==Ys

WV&.FW-':‘Q‘/“V&HW
FEw = 2 Baw
Vimeew =42 Vg

PF I1sthe same: % A&S e ijmme‘fn'ca[-

EXMEJU FW.R R=§ svsVs =05 3Voras =55 Vems Find ok 7

Selution: vy, _ Vs;msﬁ- % sz = 55110 - &1 Sin2x
A oo

rms” T
'ﬂjT\—’ &Eﬂ‘a(t
il% \ J
: g st [oc=n2" ]
o g o X
Ty K=

X {-¢f Hw-R : " Inductive Load”
Asswme PM&‘) iaductve Lol + (R=0).

VLB Yo S8 (8= o (6
T =T, Cos (ul:-jzﬁ -.3’2{')
¥ ()= Tgy cosfut -7
= - T,,,Cos(«t) |

P =V T4
. wh =L
Vy (£)=Vuay Cos (wt-F) = =Vmax Tmay sinwt cos wrt

I, (#8)=-Tuaycos(«t) % =Viar T
=~ VMay {re t
St g

[itEl= Ve Tuar sin(2wt)
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Z= [RE ()
&= bt (25

L
&

= T =
= I;avg‘ Jg,L+I°’“V9JR = Jene + .Vi:‘f—’ = J;t;a:: v‘;" [caso(-'CarP]
| I

Vo = - {
wiy = Voang) Voo R = Los JJ%R éW = Fd Vot €

% E-HWR with inductive load +Free wheelim il ‘
e woal o Fnd <7 >Vold KLU 1€ |

i

i ° 0(-—*\]"'- _(ﬂt_—-n() l
" we ACE 7‘%- [siaut-p)+sin(#«) € [0
. 'ﬂ'-—#P' ( - (Uf-—}l")

)= y0m) 0 °F plTem) o @

v
v, "IL;r Svmsin[wbjob.l+= %’3? Jeoset 4[]

w S b

x

' e VO}R'VS

lota = Ryavg” ——
17 TR
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Dhece we male assumplions: < 104

1¢-HwW- R cannec‘l’ecl to jaductive load Q;,ajp, L=20mH . @]
W disde  0X=60"F= oz |

@2""“‘('? @l:w:a,?

Example :

Ys=ovelt comected with £
S
Fiad: @ Conduction oeciod: ¥= Pot ?

= Z(R)= 0.05 X(r)
> Ln(0:05)= —,({JE%-’O

() P 2mseC
So P ‘ = oT ‘Jt— =L .
St ’ fa’Vfﬁji@
= P« = 3049-60 ,__.>
ase equation @) in the predioks

| ® e max value will occur @ wt=J7"
pa9e  Fo Facl  fuax = 2(7) - = (T = FHTIA-

O oy Yo = Gy o> (= 2719
© iimy > = Bt (]

= 2 ,
) 90 lomced
)K 3¢ HWIQ le‘\ !r?efif'}'-‘vﬁj-aad' aSsume O\bC SczuM[e (:Icﬂ 12¢” v,
(R Voa Von —
a g{ﬁ : VLV\ 126
| Vm
SR ot
b +
ge | TR
~3 =

’Q" oV = U0A>Vbd\;\/¢:v1

Vanz Vi Sinwt
Vi = U s;‘n(uf-'lZd) &, oN = Vpn > Vam > Ven
Vo = Vi Sint (wEH120) - -
Samae S';OA/‘-'-D Ven SVan sV,
V, (¥
« 0—+3" > SSON' \/"VCY\
. 30—*!500:? S oM. Ve =Van / &
E - - ; ot
o 160 28 85 0N Vo=Vpn P 150 o
-.=_>A” Pl'eu,'avls MaljSl‘S “Fdf 3¢ Jang M,-,-Aj KX=0.
. = 0 = Sk : _ v |
’F e Stz-—w(-rlld %V, avg: Vaavﬂ[?d) = 3 oawj( ¢)
S3— 0 +240 ‘ :
Vo(t) % Pousy ; Pﬂ;;g e Bu/j ¥

= VO ava

* Ia auj! I;‘M/j rle

B s ey

L i
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\/Gavj =

Vi

- fcoso(—Cox P] &0 = fg\/ﬂﬁ [2[? o) +5in2of - SmZP] Ej

Exowple : 3 - HW-R Vap=208Vus ,R=108 , & = 80°530°  fiad favy ©

golu’non

Vi = Zoﬂ*r s for x=80" = fi- oL—HQ.oo = 900" =7 180"
u/ X=30" => @ = 150

w__-ie:Mx P @ K=o -

| X 3B FWR -
| T . d)
; G = Y- Ccnnec‘hdn (BQIMCE
. Conﬂjwfclhoﬂ- = abc
= +120°
A Sy
AW

¥ £0°'-+q0° ;

e L

—_/——-—-F!-"

x 120"+ 160"

—

% H0"—+80":

Es Sg

\l[,u

wper  Lwer

A B =
S Sy

wres  lower

A 2 = (=%
S X

wer Lewer

A C =M=
& &

wife  lowes
A ¢ ==Y
g| gz

Sy S

|4

1 L?j KVL! +Vo+Uba-Yn =0 = V; =¥en Vb =7 Vo = VﬂB an a
!
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5 Avm C A , F" '1: o 6 qa
9¢ for previons Fig l/wj o 5-‘//13 At
5o 4o

Van = [Van| Sin ot -'
an an : > \jmb-_-_ ,_12; S[; [Vu| Sin(wk+30)
3o

Vab = {;/Vanlixj—m“
TV Sl sinlaben0) G I s g - cos120]
T

» peak
]
=> Vmg-: frl’;!m’ f/e@_lrﬁ

“oc e cugeat

ij = Vavg
R
S, 0(-"300 ,F‘ '(b( ™ °
o0 558 ——, Conduction Rl S=>120
fo -+66 S‘ ),?6 'S;s : ?0. ‘H\(’, SW Pltgwe
o’a—'l‘Ia S1,5¢ S, §o—180° would be absesv ]
ety . % 0210 just skled by

120 —i50 5 <,

0 —210 8 s, S 8¢ = g (69—+90)

90+
For lej'. V‘“’ﬂ = E%J’l%nlﬁ m[whm)d,,k ::l;\VM'jer Zcos(famj-(as(lwm;\
ot ol

= ?ﬁl_vﬂi“’[c«:%o cﬂo(—;imﬁ’ﬂﬁ— Cas 120 Cose TSMD(]

ar
A gl 60
> Doy = 305 M| g0 D) For =0
a
i cose X=§0°

ﬁ g,)SG ='">‘~fAB(‘f°“”fw) gt;,g{ 7-?VCB (‘0—+q0>

Vag (120— 150 A
A3 (120 ) v? Fig2
8
AR
— —wt

0 156 200

®=9p°
)% SpRg %(fza—p{b‘a)
g (157+1%0)

Vo
Fig.3
SpS)_ = %c (130 —#210) Vi V
Viac (210 —240) I\ Nl
e ' T ‘;:;"f

o Por F«'g-? ‘ V’VJ:'z_i—r glvm’(j'.‘s,',, (wt+30) dwt
Jote _ |Vou] for
= %Nﬁ’[cosﬁo-t-o()-ms(wcy)] > (Vg = ."?.‘g.‘;r_.—“—"-[cos(@+o€)-g-ﬂ "‘"70-*1&0‘&
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o [45]
1Qor o= 60—+ Vog ® 277 :lflzanlﬁfrnfwf*fd)JMF = (Vs = 3[‘/%“1 -,

x The Avemge Vo lFage iven by

e ——— — ST

Vo= 3 ?_@l.'/zﬁ_!cdso( , 0gx <0

gﬂgﬂl[cos[mm) —1-1] 5 G0 £ <120
T

| Fero , x7#0

Exomple s 36 FWR 5Vab =208 velt -
i)Mm" Va—wj ? jz) & (@ w}uck Vm/j

‘Vpkare ¢ l'!'l) Vo oL=50° ?

_ (2_(208)
Sylution ; 0] M“X@ Kee VND.; 35”’“'(050 5 Vou = C___ﬁ._..

T
ay

@) Vo = .?f' Vou co5 ! => Vi = Viavey

- L = =b/. :
= EREEE {53 o (et 3l was o't

Vo 0LX <0

Ty other inferyals-
g i \: 1’ somt, Fig-l
chiffed Bj .

% JFm’ Fig: "
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e ME: Vo = .._-j (V Smwﬂzo(”‘l'
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Sa lVMj !

Vm i Sin AX
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