
EE6401-ELECTRICAL MACHINES I

UNIT 4- DC GENERATORS

PART A
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23. State the necessary conditions for production of steady torque by the interaction of
stator and rotor fields in an electric machine.
The necessary conditions are,

The two fields, stator and rotor, must have same number of poles.
The relative motion between the two fields must be zero.

The space phase angle which is angle between the two field axes, must remain
constant with time.
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24.

PART – B
1. Derive the expression for Generated Voltage in D.C. Machines

2. Explain the working principle of Synchronous Generator.

3. Derive the expression for Generated voltage in A.C. machine.

4. A 3 phase, 16 pole, star connected alternator has 144 slots on the armature periphery.

Each slot contains 10 conductors. It is driven at 375 r.p.m. The line value of e.m.f

available across the terminals is observed to be 2.657 kV. Find the frequency of the

induced e.m.f. and flux per pole.

5. Explain the M.M.F. of Distributed A.C. Windings.

6. A 4-pole machine has 60 slots and 8 conductors per slot. The total flux per pole is 20

mWb. For a relative speed of 1500 r.p.m between field flux and armature winding,

calculate the generated armature voltage if the machine is

1. A d.c. machine with lap-connected winding and

2. A 3 phase star-connected machine with winding factor equal to 0.96. All the turns in

each phase are in series.

7. Derive the Torque equation for Round Rotor machine?

8. Derive the Torque Equation interms of flux density?

9. A 3 phase, 40 kW, 4 pole, 50 Hz induction motor has a winding (a.c.) designed for delta

connection. The winding has 24 conductors per slot arranged in 60 slots. The r.m.s. value
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of the line current is 40A. Find the fundamental of the m.m.f. wave of phase-A when the

current is passing through its maximum value. What is the speed and peak value of the

resultant m.m.f./pole?

10. A 50 Hz synchronous salient pole generator is driven at 125 r.p.m. There are 576 stator

slots with two conductors per slot. Air gap diameter is 6.1 m and stator length is 1.2 m.

Sinusoidal flux density has a peak of 1.14 T. Calculate the line voltage induced for star

connection.
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