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Part –A

Answer NINE Questions




9 X 2=18
1. State the principles of Electromechanical energy conversion
2. What is Transducer? Mention different types of transducers with examples.

3. What is meant by reluctance torque?

4. For an electromechanical energy conversion give the energy balance equation

5. Represent graphically energy and co energy and mmf Vs Flux for varying air gap.

6. A two winding magnetically coupled system has N1 turns in primary and N2 turns in secondary windings. Show the relationship between magnetizing inductances Lm1 and Lm2 of the windings respectively.
7. Distinguish between the leakage flux and fringing flux.

8. Define Field energy and Co energy
9. Write the expressions for co-energy and force of single excited linear actuator

10. Write the expressions for field energy and Torque of single excited rotating actuator

Part-B


Answer ALL questions




2 x 16 = 32
11. (a) The lifting magnetic system shown in fig 11(i) has a square cross section of 6 X 6 cm2. The coil has 300 turns and a resistance of 6 ohms. Neglect reluctance of the magnetic core and field fringing in the air gap.
i. The air gap is initially held at 5 mm and a dc source of 120 V is connected to the coil. Determine the stored energy and the lifting force




(4+4)
ii. The air gap is again held 5mm and an ac source 120V (rms) at 50Hz is connected to the coil. Determine the average value of the lift force and comment on the results.
(6+2)
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Fig 11(i)

OR

(b) (i) Obtain the energy balance equation of an electro mechanical system shown in the figure 11(ii) 











(8)
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Fig 11(ii)
(ii) For a doubly excited system, the inductances are approximated as follows, the coils are energized with direct currents I1=0.7A, I2=0.8A
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(i) Find the torque as a function of
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, and its value, when 
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(2+2)
(ii) Find the energy stored in the system as a function of 
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(4)
12. (a) Derive the general expression for torque in terms of energy and co-energy of a doubly excited rotating electro magnetic system





(10)
(b) Derive the general expression for force in terms of energy and co-energy of a singly excited linear actuator







(6)
Or

      (b) Two coupled coils have self and mutual inductance of
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Over a certain range of linear displacement x. The first coil is excited by a constant current of 20 A and the second by a constant current of -10 A. Find:

(i). Mechanical work done if x changes from 0.5 to 1meter


(4+4)



(ii).Energy supplied by each electrical source in part (a).


(4+4)
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