Note.  (Use if applicable.)
[image: image1.png]All a.c. voltages and currents are rms values unless noted otherwise. For
three-phase circuits, all voltages are line-to-line voltages unless noted
otherwise.




Question D6.

[image: image2.png]DC Motors

A 50 hp, 240 V, 650 rpm DC shunt motor operating at rated load draws a line current of 173 A. The
motor has an armature resistance of 0.0705 Q and a shunt field resistance of 81.63 Q.

a. Sketch the equivalent circuit for this motor.
b. Determine the efficiency if rotational losses are 732 W.
c. Ifareduction in load causes the armature current to drop to 70% of its rated value, determine

the new line current and new motor speed. What is the motor output power (assuming
rotational losses are constant)?




Formulae.  (Use if applicable.)
[image: image3.png]Potentially useful formulae

v
P Vieoso < <L - IR - Relv1']

7
0 = Vising 7’ = I°X = mV1°]

s -V

ISl =VPT -0t - v - 1z

R_P
fooose-R.2
’ z°s

= V¥ dyc0s0 = 3P,

0, = V3V, I;sind - 3Q, Qp = VoI, sin0

Vavg,

BS MR,

P = KBV Py = KifB,





[image: image4.png]Pipu = Vi1,

Py = E,

<P = Ty,

o = Pan = Proy = Tt

£, = No load P,

P = 37,7050

ko
- 317R, = 314 ~ T,

nput

3I5R)

5Pyn

o = Poy = 3R = (1 - $)Py,

Pou = Paoy = Py = T O

E =V 4 L(R, X

3VE,
= sins
X,






Page 4 of 4

