Dc motors
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1. A 20hp, 250V shunt motor with Ra=0.22 Q, Rf=170 Q. At no-load
and rated voltage, the speed is 1200 rom and the armature current is
3 A. At full-load and rated voltage, the line current is 55A. What is the

full-load speed?

This study source was downloaded by 100000833487146 from CourseHero.com on 10-10-2021 18:56:35 GMT -05:00


https://www.coursehero.com/file/63644448/dc-motorspdf/

Solution

At No-load
v 250
ffn_; Zézmz 1.47 A "

N,; =1200 r.p.m
E.,=V,— LR, = 250 — (3)(0.22) = 24934V

At Full-load

Vv, 250

Ery =V, — I,R, = 250 — (55)(0.22) = 238.22 V
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249.34 _ 1200 Nf; = 11465 r.p.m
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2. A separately excited motor runs at 1045rpm, with a constant field
current, while taking an armature current of 50A at 120V. The armature
resistance is 0.1 Q if the load on the motor changes such that it now takes
95A at 120V, determine the motor speed at this load.
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Solution
E=K,pw = K¢N

E, ¢V

E;  ¢2N;

 the field current is constant and the core is assumed unsaturated

Sy =y
E, N

" E, N,

E=V,—-I;R,
E, =120 - (50)(0.1) =115V

E;, =120-(95)(0.1) = 1105V

115 1045
1105 N,

N, =10041 r.o.m

This study source was downloaded by 100000833487146 from CourseHero.com on 10-10-2021 18:56:35 GMT -05:00


https://www.coursehero.com/file/63644448/dc-motorspdf/

3. A separately excited DC motor has the following specifications:
Terminal voltage = 250V, field voltage = 250 V, armature resistance = 0.03
Q, field resistance = 250 Q. Initially the motor was running at speed =
1103 rpm while supplied by the rated terminal voltage and the armature
current = 120 A. While supplying constant torque, what is the speed of
the motor if the terminal voltage is reduced to 200 V?
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Torque is constant and V; is not changed (the field flux will be constant)
T = Kool
Li=1,

P1lar = Palyy
Li=1,=1204

E = K,pw = K$N

E, N,
E, N,

E, =V, — 4R, = 250 — (120)(0.03) = 246.4 V
E, = V,y — I;R, = 200 — (120)(0.03) = 196.4 V

E,
N}: = E_lNl
- 1964 ¥z
=~ 2864
=B8795 r.p.m
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4. A 20 hp, 250 V DC shunt motor drives a load that requires a constant
torque regardless the speed of operation. The armature resistance is
0.1 Q. When this motor is running at full load, the armature current is
65 A at a speed of 1100 rpm. If the flux is reduced to 75% of its original

value, find the armature current and the speed of the motor at this
new condition?
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Solution

Torque is constant
=7,

$1lg1 = @alg;

Pilgr = 0.75¢, 1,

I, = 0751,
65=0.751,
Iz = 86.6 A

E=K,pw=K@N

B _oNy_ ¢ My
Es  @aN, 0.75¢, N,

ok U
0.75 N,
E=V,— IR,
Ey = Vi — Iy Ry = 250 — (65)(0.1) = 2435V
Ey = Vip — IosRa = 250 — (86.6)(0.1) = 241.4 V

2435 1 1100
2414 0.75 N,

N, = 1454 r.p.m
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