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CLASS I

(Time allowed - 3 hours)

INDIA (2001)                                                                              Morning Paper           
                             Total Marks  100

           N.B. -        (1) Attempt  SIX questions only, with a minimum of TWO Questions from each Part.

                             (2) All questions carry equal marks.

                             (3) Neatness in handwriting and clarity in expression carries weightage
PART A

1. How does the change in rotor-frequency affect the induction motor when the load is changed from no-load to full-load?  The total input power to a 500 V, 50 Hz, 6-pole, 3-phase induction motor running at 975 rpm is 40 kw. The stator losses are 1 kw. Friction and windage losses are 2 kw total. Calculate (i) slip, (ii) rotor Cu. Loss, (iii) efficiency.

2. Why a.c. generators are constructed with a stationary armature and revolving fields? What is the common frequency used in Indian flag vessel in India? Give the relation for frequency in a.c. generators. Find the number of armature conductors in series per phase required for the armature of a 3-phase, 50 Hz, 10-pole alternator with 90 slots. The winding is to be star connected to give a line voltage of 11000 V. The flux per pole is 0.16 wb.

3. Show that the maximum efficiency of a transformer occurs when the I2R loss is equal to the core losses. A single phase transformer whose primary winding is connected to a 50 Hz supply has a secondary winding of 50 turns and given an induced voltage of 100 V on no-load. The iron section of the transformer core is 20 in2. Determine the maximum value of the core-flux density in M.K.S. units.

4. A quantity of 0.1cm diameter wire is to be used for reloading fuse-holders. Calculate the normal steady current it may carry in order to allow a safe margin of 100 per cent overload if it is known to lose heat at the rate of 0.004 cal/sec/sq cm of surface for each Centigrade degree above the ambient temperature of 17OC. The melting point of the wire material is 327OC and the specific resistance at this temperature is 45 micro-ohms/cm cube.

5. Two 120V 15W metal filament lamps are arranged as earth detector lamps on a main switchboard which has a constant potential difference of 110V across its bus bars. As a result of damage to the insulation of the supply cables to an electric motor the resistances to earth of the positive and negative leads are reduced to 10( and 5( respectively.

Find the voltage across each lamp and the extra load on the generator due to the earths. The resistance of the supply cables and the ship’s hull may be neglected and that of the lamps taken as constant at the value corresponding to the 15W rating.

6. A 230V, series motor driving a winch runs at 1000 rev/min when taking 12.5A from supply. The field winding resistance is 1.2A and the armature resistance 1.5(. If a diverter resistance of 2.4( is connected across the field winding, at what speed will the motor run if the torque remains unchanged? Assume flux proportional to field current. What is the power developed in each case? 

PART B

7. Discuss the maintenance and tests required in the case of the following: -

(a) Electric lifeboat or cargo winches. 

(b) Emergency generators. 

(c) Motor starters. 

(d) Electric warning devices. 

8. Describe an electrical or electronic type of salino-meter and explain clearly the operating principle, how the variation of water temperature is compensated for and how the alarm is activated. 

9. With the aid of a sketch describe the dynamometer type of wattmeter. Draw a diagram showing how it is connected to record the mean power in an A. C. circuit. Prove that its deflection is proportional to the mean power.

10. Describe the action of one of these components -  

(a) A vacuum valve,

(b) A rectifier.
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Answers

PART A

Answer for Question No. 1

Sol:

Ns = 
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 = 1000 rpm.


( Slip = 
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 = 0.025 = 2.5%


Motor input = 40 kw, Stator loss = 1 kw.


( Rotor input = 40 – 1 = 39 kw.

and rotor copper losses = S × rotor input = 0.975 kw.


Shaft power = Pn – friction and windage loss.


Here
Pm = P – rotor Cu. Loss = 39 – 0.975 = 38.025 kw.


( Pshaft = 36.025 kw.


Efficiency ( = 
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 = 0.9 = 90%.

Answer for Question No. 2

Sol:
Number of slots per pole = 
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Slots per pole per phase = 
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Kb = 
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 = 0.9601



Eph = 
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 = 6352 V = 2 × flux × Kb × f × ( × S


(
S = 3726 conductors.

Answer for Question No. 3

Sol:
Area of cross-section = 20 in2 = 129 × 10–4 mt2.



Es = 4.44 f (m Ns.



(m = 0.009 wb = Bm × A

· Bm = 
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 = 0.07 wb/m2.

Answer for Question No. 4

( Safe load at 100% overload = 16.89

( Normal Load = 8.445amps

Answer for Question No. 5

( R = 960 (
(Req = 4.97(
(I = 7.4 Amps

Voltage drop across +Ve 1 amps = 73.2 volts

Voltage drop across -Ve 1 amps = 36.8 volts

Initial Load due to earth 1 amp = 0.05725 amps

(Additional load on generator due to earth = 7.34275 Amps

Answer for Question No. 6

1st Case = 2.45kw

2nd Case = 2.98kw
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