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Problem 1

A four-pole DC machine has a wave winding of 300 turns. The flux per pole is 0.025 Wb. The DC
machine rotates at 1000 rpm.

(a) Determine the machine constant,

(b) Determine the generated voltage,

(c) Determine the kW rating if the rated current through the turn is 25 A.

Problem 2

A separately excited DC generator has six poles and is running at 1150 rpm. The armature has
120 slots with 8 conductors per slot and is connected as wave winding. The generated voltage
in each conductor is 1.5 V and each conductor can carry a full load current of 4 A. Determine the
following:

(a) The terminal voltage at no load,

(b) The output current at full load,

(c) The required flux per pole,

(d) The power developed by the armature on full load.

Problem 3

Part (a)

A self excited DC shunt generator (20 kW, 200 V, 1800 rpm) has Ra = 0.1 Ω, Rfw = 150 Ω. Assume
that Ea = Vt at no load. Data for the magnetization curve at 1800 rpm are:

If (A) 0.0 0.125 0.25 0.5 0.625 0.75 0.857 1.0 1.25 1.5
Ea (V) 5 33.5 67 134 160 175 190 200 214 223

(a) Determine the maximum generated voltage,

(b) At full-load condition, Vt = Vt(rated), Ia = Ia(rated), If If = 1.25 A. Determine the value of
the field control resistance Rfc,

(c) Determine the electromagnetic power and torque developed at full-load condition.

Part (b)

Supose that the shunt generator is now connected as a long-shunt compound generator. If the
full-load terminal voltage, Vt = 200V , and resistance of the series field windings is 0.04 Ω.

(a) Determine the generated voltage,

(a) Draw the long-shunt generator circuit diagram and label it.
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Problem 4

A 240 V DC shunt motor has an armature resistance of 0.05 Ω. When the motor is connected to its
supply, the armature current is 20 A, the field current is 12 A, and the speed is 1200 rpm. Now, a
load is applied to the shaft, and the armature current increases to 300 A and the speed drops to
1150 rpm. Determine the following for the loaded condition,

(a) Rotational loss,

(b) Field circuit loss,

(c) Efficiency at the loaded condition.

Problem 5

A DC series motor (230 V, 12 hp, 1200 rpm) is connected to a 230 V supply, draws a current of 40
amperes, and rotates at 1200 rpm. Ra = 0.25 Ω and Rsr = 0.1Ω. Assume magnetic linearity.

(a) Determine the power and torque developed by the motor,

(b) Determine the speed, torque, and power if the motor draws 20 amperes.

Problem 6

A 220 V shunt DC motor has an armature resistance of 0.2 Ω and a field resistance of 110 Ω. At
no-load, the motor runs at 1000 rpm and it draws a current of 7 A. At full-load, the input to the
motor is 11 kW.

(a) Determine the speed regulation of the motor at full-load conditions.

!End of Homework Problems!
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