Example 6-1. A 208-V, 10-hp, four-pole, 60-Hz, Y-connected induction motor has
a full-load slip of 5 percent.

(a) What is the synchronous speed of this motor?

(b) What is the rotor speed of this motor at the rated load?

(c) What is the rotor frequency of this motor at the rated load?
(d) What is the shaft torque of this motor at the rated load?

Solution
(a) The synchronous speed of this motor is

1
Mo = Lg% (6-1)

_ 120(60 Hz
4 poles

= 1800 r/min

(b) The rotor speed of the motor is given by
n, = (1 = $ng, (6-6)
= (1 — 0.05)(1800 r/min) = 1710 r/min

(c) The rotor frequency of this motor is given by

fre = sf,e = (0.05)(60 Hz) = 3 Hz (6-8)

Alternatively, the frequency can be found from Equation (6-9):

P
ﬁ'e = E{nsync ™ (6-9)

4

= E(IBOU r/min — 1710 r/min) = 3 Hz

(d) The shaft load torque is given by
P

out
wlﬂ

Tioad

N (10 hp)(746 W/hp)
~ (1710 r/min)(27r rad/r)(1 min/60 s)

=4]1.7TN*m
The shaft load torque in English units is given by Equation (1-17):

_ 3252P
Tioad =~

where T is in pound-feet, P is in horsepower, and n,, is in revolutions per minute.
Therefore,

223230MP) _ 397 1pe

Tioad = 1710 r/min



Example 6-2. A 480-V, 60-Hz, 50-hp, three-phase induction motor is drawing
60 A at 0.85 PF lagging. The stator copper losses are 2 kW, and the rotor copper losses are
700 W. The friction and windage losses are 600 W, the core losses are 1800 W, and the
stray losses are negligible. Find the following quantities:

(a) The air-gap power P,g

(b) The power converted P,
(c) The output power F,,

(d) The efficiency of the motor

Solution
To answer these questions, refer to the power-flow diagram for an induction motor
(Figure 6-13).

(a) The air-gap power is just the input power minus the stator /°R losses and core
losses. The input power is given by

P, = V3V;l, cos 6
= V3(480 V)(60 A)(0.85) = 42.4 kW

From the power-flow diagram, the air-gap power is given by

Fac = Fin = FscL = Fore
=424 kW — 2kW — 1.8kW = 3B.6 kW

(b) From the power-flow diagram, the power converted from electrical to mechan-
ical form is

Peonw = Pac = Prer
=386kW —T00W = 379kW

(c) From the power-flow diagram, the output power is given by

Pum = ‘E:omr - PF&W - Pmisc
= 37T9kW — 600 W — OW = 373 kW

or, in horsepower,

_ _lhp _
P, = (37.3kW) 0746 kW — 50 hp
(d) Therefore, the induction motor’s efficiency is
P
_ —out
M P x 100%
= 313kW 1 00% = 88%

© 424 kW



1. 7,3 kW glcunde, 380 V'lik alti kutuplu sincap kafesli asenkron motorda R;=0,294 () /faz,
R.'=0,144 Q/faz, ¥,,=0,503 Qffaz, ¥;'=0,209 Q/faz, ¥,,=13,25 Q/faz’dir. %2 kayma ile calisan
asenkron motorun;

i) Esdeger devresini,

i) Stator akimir,

iii) Gig Faktorind,

vl  f frekansin,

v] Rotor hizim hesaplayiniz.
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13, 25[%+ Jo. E{JBJ
z]’i’.lp.l'.'uw = ﬂ’ 294 + J.ﬂ. 5ﬂ3 + {} 144 !
———+ j(13,25+0,209)
0,02
in’Jp.l’.-ur.l = 5| T24 + J‘-?I,E].
= M =32,4546|-32,23°
5,724+ 3,61

cos@=cos(32,23) =0,84

Kutup sayisi 6 ise p=3'tir. = f = f5s=—60%0,02=1,2Hz



5

=1

_ B0*B0

£ -

=1200 d/ dk

= n=n_(1-5)=1200*(1-0,02) =1176 d/ dk



