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P16.7. A three-phase induction motor is rated at
3 hp. 1760 rpm, with a line-to-line voltage
of 220V rms. The motor has a power factor
of 80 percent lagging and an efficiency of
75 percent under full-load conditions. Find
the electrical input power absorbed by the
motor under full-load conditions. Also, find
the rms line current.

P16.7  The input power is the output power divided by the efficiency.

P. BxT46
> _ lout _ =4073W
"oy 0.75
Solving Equation 16.1 for the line current, we have

A 4973

L = = =16.3A
™ 3, cosf  /3x220x0.8

*P16.8. The no-load speed of the motor in Problem
P16.7 1s 1800 rpm. Determine the percent-
age speed regulation.

P16.8* speedregulation= Pho-tood ~ Mutiond ¢ 1009,

llr"I'I’ull—lumi

_1800-1760
1760
=2.27%

=100%

“P16.,17, A 440-V-rms (line-to-line voltage) three-
phase induction motor runs at 1150 rpm
driving a load reqguiring 15 Nm of torgue.
The line current is 3.4 A rms at a power lac-
tor of 80 percent lagging. Find the output
power, the power loss, and the efficiency.



2 2t

P16.17% o =n, x-~ =1150x =" =120.4 radian/s
60 60

T..0, =15x120.4 = 1806 W

Rt
P, =2.42hp

P =3l I cosd

—J3x440x3.4x0.8
=2073W
"%ss =T I'DBLI'f'
=267 W
Puur
= Lo 100%
n ,l?n X
=87.1%

#*P16.20. Consider the linear dc machine shown in
Figure 16.6 on page 772 with no load force
applied. What happens to the steady-state
velocity of the bar if a. the source voltage
Vo is doubled in magnitude; b. the resistance
R, is doubled; c. the magnetic flux density
B is doubled in magnitude?

P16.20* In steady-state with no load, we have V4 = e, = Bluv and the current /, is
zero.

(@) If Vris doubled, the steady-state no-load speed is doubled.
(b) If the resistance is doubled, the steady-state no-load speed is not
changed. (However, it will take longer for the motor to achieve

this speed.)

(¢) If Bisdoubled, the steady-state no-load speed is halved.



#P16.23. Consider the linear de machine of Figure
P16.23, When the switch closes, is the force
on the bar toward the top of the page or
toward the bottom? Determine the mag-
nitude of the initial (starting) force. Also,
determine the final velocity of the bar
neglecting friction.
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Figure P16.23

P16.23* When the switch is closed, current flows toward the right through the
sliding bar. The force on the bar is given by:
f=/1xB
Thus, the force is directed toward the bottom of the page. The starting

current and starting force are:
b4 starting = Vr /Ry =5/0.1=50 A

Frtng = 148 =50%0.75x1.3 = 48.75N

Under no-load conditions in steady state, we have

i, =0
Vi=e,=Blu
Thus, the steady-state speed is
k3
"B 13x075

=5.13m/s



*P1o.3}0. A certain de motor has Rq = 1.3 92, 14 =
10 A, and produces a back emf £, =
240 V. while operating at a speed of 1200
rpm. Determine the voltage applied to the
armature, the developed torque, and the
developed power.

P16.30* Converting the speed of 1200 rpm to angular velocity, we have

2n 2
@,, = M, % 20" 1200):5_ 40x

Solving Equation 16.15 for the machine constant kp and substituting
values, we have

_E,_240 _6
Ko = w, 40r =«
Then we use Equation 16.16 to compute the torque
T =kpI,=2x10-19.10Nm
T
P., =@, T, =2400 W

dev m' dev

The voltage applied to the armature circuit is
=1.3x10+240
=253V

P16.31. A certain motor has an induced armature
voltage of 200V at n,,y = 1200 rpm. Sup-
pose that this motor is operating at a speed
of nyz = 1500 rpm with a developed power
of 5 hp. Find the armature current and the
developed torque.

2r 2r
P16 31 mm!:nmeE}O:lEDDxﬁ:'q-Dn
2 2T
m.mZ = .'?mz Xﬁ: 1500X 60 = 50??,'
£, 200 5
= —= :_:1.5 2
“ w, 401 =« ?
T =L _5X786 _ 53 75Nm
@, T
I, =tae _ 2375 44004

Kp 1592



