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Open Book

Try the following Problems

@ Problem I

: Two coils, one mounted on a stator and the other on a rotor, have self and
mutual inductances given by;

L~=10H L=25H Ls=Mcos6H

the coils are connected in series and carry a current
i(t)=1,sinwt A

The angle between the axes of the coils is 6.

When the rotor is held fixed at 6 = 45°, the time averaged torque is

30+v/2 N.m and then the two coils are separated, rotor coil current—s o
remains the same and stator coil is short circuited, and 0 is fixed a (’( G
the resultant timeaveraged torque in this case is 15 N.m. Find M and 1,

then if 8 changes to 45°, find the new value of the time averaged torque.
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Twenty five conducting loops, or turns are connected in series to form a
coil. Each turn has a length 1 = 2.5 m and width w = 20 cm. The coil is
rotated at a constant speed of 1200 rpm in a magnetic flux density B
directed upward. The coil terminals are connected to a load impedance Z
=10 £45°Q. The power delivered to the load = 100 kW. Determine:

(a) The required flux density.

(b)the input mechanical torque

(c) If the coil is in position of maximum flux linkage at time t = 0, find

the magnitude of the output voltage at t = 1/80 sec.

TR T O o
= .é:) 6.3
2 5 | ]
Uf‘ms % ._[_O— loo X /6 U @ -l

FO'W c 00 VES i ] ]Z—

i o r(f x (03 a

fms




Problem ITI

A 3-phase, Y connected, two pole, 60 Hz synchronous generator. The
generator has a 500 turns field coil carrying current Ir= 8 A. The generator
mechanical dimensions are as follows:

gapg=20mm machine length1=1m

rotor radius r = 30 cm

The generator output is connected to a 3 phase Y connected load with
impedance of magnitude 20 Q. The generator delivers 40 kVA at 0.7
lagging power factor to this load.

Find:

(a) The number of armature coil turns per phase.

(b) The torque delivered by the turbine when a capacitor bank is
connected in parallel to the electrical load to change the power
factor to 0.9.

(c) The value of C added.

(d)Estimate the required torque to drive the generator when its
terminals are open circuit.
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