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- Ul
wie Jow (2p = 4) QUBYI e gy 53 60 Hz L 230-V can ol ols§ Sl oy
! ST 0.04 5 500me 3V 0L Jeledl L

Sb alinl Jlmall Y3V 1
NS pal3ll de o 11
Sl Ll e sl de pu 111
]l

1- Slip for the backward field=s_ =2-s=2-0.04 =1.96

11 - The synchronous speed = N_ = 001t _ 60;60 = 1800 pm

p
iii - The motor speed = N = (1-s )N_ = 0.96x1800 = 1728 pm
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Y =) Jtln

sy e A0Y1 ol 4 cdagll jsladia paill e SO HZ , 110-V can ol ol i & s

PN
Zom = 1.2+725 Q i I oLl ZBglan
Z, = 12+35 Q delodl alll d3slas

& yomall AZI L 5 el Gl s Il Gl Gy S 2 L1 2 ol s ki
e Ll Gl o oI G (65L5 s a3l 35all 5 503l Jalea

=l

e 1 B L

vV, 110£0  110£0

The main winding current =1 = —*=

Z_  12+j25 25.03£87.252

[ =4.,-87.252 Amp.
Vv, 11020 11020

The auxiliary winding current = [ =—= =
7. 12+15 134£22.62

[ =8.46£-22.62 Amp.

tyadeall e gl ‘:,.\/=J| Lt
The total motor current=1 =1_+ I

t

I = 424 -87.25 +8.464£ —22 .62~

t

= (0.192 —j3.995 ) +(7.81 — j3.254 ) Apm.
=8.02 —j725 = 108 £-4211 ° Apm.
13 y0all Jalae

The power factor = cos (- 42.11 )= 0.742

el g Hla O dgl M)
The phase angle between the two winding currents = 0 =¢_ — ¢,

0 =-87.25 —(-22.62)=—64.63°
[ lags I by 6462 °
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/. =R, +]X, ( = 41X, Jmparallelwﬂh X,
S

: R : : L
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Less ¢ alals ale¥ I bt Jas oy i3 (0.5 Zg, 0.5 Zp ) o das Dl Ll 5,501 2
o ¢ BY VT 85 de pll sl Lelss (adlis ((Epyp ) e Leiw 3w (Ep ) s o7 Lol
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4 -V L
1A col A LT Glladi d o3 (60 HZ (120-V as st ool i ol L I lall|
R,=24Q . X,=36Q,R,=16Q,X,=3.60.X,=75Q,5=0.05
Dl ie s | @
(ale¥l Jlmoell Lalsdl 5,50001 20 8001 Hlaull daglie @
(LRI Jlmell Ll 5,50000 2 £, 5000 5l aull Leglie @
$70.05 sieyim i e wie Sola¥I Sl 55100 Ll Laglall @

S$=0.05 s im ol enn aie Laladl Sl 5000 il Zaolall @

N :60><f _ 60x 6021200 ipm
P z
N = (1-s)N = (1-0.05)x1200 = 1140 rpm
{(0.5R/8) (ssbes ala¥1 Jlmall Lalemll 5,501 20 23,5001 150l Loslie
. . . . 05R, 0.5x1.6
The effective rotor resistance in the forward branch = = = 0.05 =16 Q
S .
{0.5R2 /(2-5)} s ALl Jlaall 28K 5 jalall 8 3y 500 ) sall 4 gl
L . . 0.5R, 0.5x1.6
The effective rotor resistance in the backward branch = == =041
2 -53) 1.95
1o et Zp o (0.5 Zp) Sale¥1 Sl 3,500 Ldsll 234l
(&HXunXm)
7 = >0

Rix.+x))

S

at starting s=1

f2(1.6+43.6).(J75)2(3.94466.04).(75490) 376,67 166 Q
1.6+(3.6+75) 78.62./88.834
0.5Z, =1.88£67.166 0
at s =0.05
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16 . .
(—+]3.6).(J75)
7, - 01_065 :(32.246.42).(75490)=28_46428_57 0

+i(3.6+75) 84.864.267.85
0.05

0.57, =14.23.£28.57 Q
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1o e Zpy o (0.5 Zp) AL Lol 555000 Ll | 23 5lal

( R, +szj><(ij)
7 2-8

Y =

R, +i(X,+X )

2-s
at starting s=1
_(L6+336).G75) _ 5 596 /67166 @
1.6+7(3.6+75)
0.57, =1.88£67.166 9)
at s =0.05
(Eﬂgﬁj‘(jm (3.692.277.17)( 75290 )
Z, = =1 s =3.523£77.77
16 . 1(3.6+75) 78.6.289.4
1.95
0.5Z, =1.761£77.77 9)
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e = L (0.5R,) watt VoY
P L
Pb
1T, = = N.m A=)
o,
P =1 (0.5R,) watt 4.9
Ll gl adall dlas
T=T -T, Vol
1
T=—I(P, -P Yo
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Forward field rotor I* Rloss = P = ngf Y Y-
Backward field rotorI’ Rloss =P = ( 2—s ).Pgb Y Y _Y
Total rotor I’ R loss = sP, +(2-s).P, Vo)

aledl Lsmiles 50l

P, =(1-s).P Yoo
P =(1-s)(P, -P, ) R
tia slaicadl ahalls Lgie alaid! & 03]
P =P - losses YV
p
To = — N.m YAL)D
®
but ® = (1-s)o, Ya.)
I = 5 N.m Yoo
" (1-5)o,
10 -) Jlw

LanY ol gl Al OUaBT LasyT a3 30 60 ccdgn [10 (olaas V4 dagll ol Jis & yma

R, =2.02 Q X, =279 O X_ = 668 O
R, =4.12 O X, =212 Q

! S = 0.05 BV wie cals 13 sl dl walall ol 24 Louasdl aalall
JaE);'-J‘ 5)_@3 JJ9:|.U ‘a)_q_ﬂ 9 a.ﬂﬁ.U L&_u&.d1 3).3.3.” cE).LEﬂ J.ALLA .'.J&.LH a)_m cJS.LH )L__G

B PRU S P REN EV-3 I R JU B A =
at s = 0.05

60



R
Z. = SZ +iX 2} inparallelwith jX

iﬂxzjx(jxm)

7 ="
C Ry
S
Z. =319+ 7403 Q
Z. =319+ 7403
R, . : o
Z, :(2 =+ ]ijmparallelwnh]X
-3
e 0| x,)
7, = ;
( =+ X, +X )J
2-5 )
Z, =198 +32.12 0

Z. =7,+0572 +05Z,
Z. =(2.02+j279)+05(31.9+j403)+05(1.98 + j2.12)
Z =1896+ (24 = 3064517 0

The mput current 1s :

\Y 110£0
[ =—+ = =3.59/£-51.7°
Y7 3064517 Apm.
The power factor = cos(¢)= cos(=51.7) = 0.62

The power input =V, I cos(4)

P =110x3.59x0.62 =244 Watt
P, =051 R,=0.5%(3.59) x31.9= 206 Watt
P, =051 R,=05x(3.59) x1.98=12.8 Watt
P =P, -P =206-12.8=193.2 Watt
P, =(1-s)P. =(0.95)x193.2 = 184 Watt
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The rotational losses =24 + 13=37 Watt
The power output=P_=P_-losses

Watt
P =184-37= 147 !
The efficiency = n = LA = 147 =0.6 = 60 %
P 244
60xf  60x60
N = ; = 5 = 1800 rpm
O, = 22(1)\1 = 2xmx1800 = 188.5 rad/sec.
N =(1-s)N =0.95x1800 = 1710 rpm
o =(1-s)o, =0.95x188.5=179 rad/sec.
p
The developed torque = T, = —=
®
=2 Nm.
188.5
The output torque=T LT 0.82 N.m.
o 179
The rotor 'R loss = sP, +(2-s )xP,
= 0.05x206+1.95x12.8 Watt
=103 + 24.96 = 35.26 Watt
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