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Answer any Five questions

All questions carry equal marks
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1.a)
Explain clearly what you understand by field energy and co – energy in the       
non – linear case.

b)
In a rectangular electromagnetic relay, the exciting coil has 1500 turns. Cross – sectional area of the core is A = 5cm ( 5cm. Neglect the reluctance of the magnetic circuit and fringing effects. Find the mechanical energy output when the armature moves such that the air - gap  decreases from 1 cm to 0.5 cm with coil current kept constant at 2 A.

2.a)
Describe singly excited magnetic field systems.

b)
The magnetic flux density on the surface of an iron face is 1.6 T, which is a typical saturation level value for ferromagnetic material. Find the force density on the iron face. Derive the formula used.

3.a)
Write short notes on armature reaction and commutation in d.c. generators.

b)
Discuss in detail the factors that influence the choice of type of armature winding to adopt for a direct current generator or motor.
4.a)
What are the causes of sparking in a d.c. machine?  Explain how commutation is improved by use of interpoles.

   b)
Write a brief account on different types of d.c. armature windings.

5.a)
What are the conditions to be satisfied for building up of emf in a shunt generator?
   b)
Explain the different types of generators and mention their applications.

6.a)
Distinguish between generator and motor action. Derive the equation for the back emf of a DC motor. 
b)
What are the different types of DC motors and mention their applications. 
7.
A shunt motor operating on 230V takes an armature current of 6A at no load and runs at 1200 rpm. Take Ra = 0.25(. Find the speed and electromagnetic torque when the armature takes 36A with the same flux. 
8.a)
Describe a suitable test for predetermining the efficiency of a d.c. motor,
            clearly stating the assumptions made.


   b)
Discuss the merits and demerits of the above method.
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1.a)
Explain field energy and co – energy in the  linear case.

   b)
A rectangular electromagnetic relay has two coils. L11 = k1/x, L12 = k2/x

L22 = k3/x where x is the air gap at each end of the armature, which is free at both ends. Find expression for force on the armature if i1 = I1 sin (1t, i2 = I2 sin (2t. Write an expression for the average force. For what relationship between (1 and (2 is the average force (i) maximum and (ii) minimum?

2.a)
Show how torque can be determined  in the multiply excited system.

b)
In a rectangular electromagnetic relay, the exciting coil has 1000 turns. Cross-sectional area of the core is  A = 5cm ( 5cm. Neglect the reluctance of the magnetic circuit and frining effects. Calculate maximum force on armature if saturation flux density in the iron part is 1.8T.

3.
Give lay out (winding table) of a simplex lap progressive winding used  for a 44 slot, 4 – pole d. c. armature with 44 commutator segments.
4.a)
With neat sketches, explain the commutation process in d.c. generator.

   b)
Mention various types of windings used in d.c. machine and briefly discuss their relative merits.

5.a)
How the e.m.f is generated in a shunt generator? Derive an equation for the e.m.f. generated.
   b)
Explain clearly what you understand by critical speed and critical field resistance in a shunt generator.

6.
Explain in detail how the shunt motor behaves as a constant speed motor and the series motor as a variable speed motor.
7.
A 4-pole 250V DC shunt motor has lap connected 960 conductors. The flux per pole is 20mWb. Determine the torque developed by the armature and the useful torque in Nm when current by the motor is 32A. The armature resistance is 0.1( and shunt field resistance is 125(. The rotational losses of the machine amount to 825W. 
8.a)
Discuss in detail, the different losses  occuring in a d.c. machine.

   b)
What do you mean by Power stages in a D.C. motor. Also explain: 

(i)  Electrical efficiency  (ii)
Mechanical efficiency and (iii)Commercial 
Efficiency.
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1.a)
Derive the force in a singly excited relay in the non – linear case.

b)
In a rectangular electromagnetic relay excited from a voltage source, the current and flux linkages are related as I = ((( + 2 ( 1 – X )2) ; x<1. Find force on the armature as a function of (.

2.a)
Describe the energy flow in electromechanical devices.

b)
In a rectangular electromagnetic relay, the exciting coil has 1200 turns. Cross- sectional area of the core is A = 6cm ( 6cm. Neglect the reluctance of the magnetic circuit and fringing effects. With coil current kept constant at 2 A, derive expression for force on armature as a function of air – gap of length( . Find work done by the magnetic field when ( decreases from 1cm to 0.5 cm by integrating the force.

3.a)
Explain clearly with the help of figures, the effects of armature reaction in d.c. machines and the methods to overcome these effects.

   b)
In which type of d.c. armature windings do you need equalizer rings? Why?

4.a)
Explain the simple action of commutator in a d.c generator.

   b)
Define (i)
Front pitch 
(ii)
Back pitch
(iii)
Coil span 

(iv)
Commutator pitch as applied to d.c. armature windings and indicate the above on the diagram of a wave winding.
5.
What is critical field resistance?  How do you calculate the critical field resistance practically for a shunt generator?
6.a)
Develop the general expression for the speed of a motor in terms of supply voltage, armature resistance and flux per pole. 
   b)
Discuss the applications of series motors and compound motors. 

 
7.
A 220V series motor runs at 800 rpm, when taking a current of 15A. The motor has Ra = 0.3( and Rf = 0.2. Find the resistance to be connected in series with armature if it has to take the same current at the same voltage at 600 rpm. Assume flux is proportional to current.
8.a)
Derive the condition to obtain maximum efficiency in the case of a d.c. machine.

   b)
How the constant losses and the variable losses can be separated in a D.C. 
machine?
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1.a)
Derive the force in a single excited relay in the linear case.

b)
Two coupled coils have self and mutual inductance of L11 = 2 + 1/(2x), L12 = 1/(2x), L22 = 1 + 1/(2x) over a certain range of linear displacement x. Find expression for time average force of field origin at  X = 0.5 m if both the coils are connected in parallel across a voltage source of 100 cos 314t V.

2.a)
Describe the operation of a basic reluctance motor.

b)
Two coupled coils have self and mutual inductance of L11 = 2 + 1/(2x), L12 = L21 1/(2x), L22 = 1 + 1/(2x) over a certain range of liner displacement X. Find expression for time average force of field origin at X = 0.5 m if both the coils are connected in series and carry a current of 0.5 cos 314tA.

3.a)
Write short notes on armature reaction in d.c. machines.

b)
Discuss the roles of inter poles and compensating windings in d.c. compound machine.

4.
Write short notes on any TWO of the following:


a)
Dummy coils 


c)
Armature reaction

b)
Equalizer rings

d)
Commutation.


5.
What is critical speed?  How do you calculate the critical speed in the laboratory 
for a D.C. shunt generator?
6.
Why is a starter necessary for a DC motor? Explain the working of a three-point starter with the help of a neat diagram. What are the additional features incorporated in a four-point starter?

7.
A 200V shunt motor has Ra = 0.1(, Rf = 240( and rotational loss 236W on full load, the line current is 9.8A with the motor running at 1450 rpm. Find 

 
a)
Mechanical power developed

c)
The load torque
b)
Power output



d)
The full load efficiency
8.a)
Explain how Hopkinson’s  test can be used to

            determine efficiency of each machine, with the help of a neat diagram.

b) Discuss its advantages and disadvantages over other methods.
$$$
Set No.


1





Set No.


2





Set No.


3





Set No.


4








