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II/IV B.Tech. DEGREE EXAMINATIONS, DECEMBER- 2016
First Semester

ELECTRICAL & ELECTRONICS ENGINEERING
DC MACHINES

Time: Three Hours Maximum marks:60

Answer Question No.1 Compulsory. 12X1=12 M

Answer One Question from each Unit. 4X12=48 M

1. a)  Classify the types of windings in DC machines and number of parallel paths

b)  Explain the principle of operation of DC Motor.

c)  Explain the commutation process in DC Machines.

d)  Write the energy balance equation in a electro-mechanical energy conversion system.

e)  Give the applications of DC Generator.

f)  How is speed of a DC motor Reversed?

g)  Define force and torque in a magnetic field.

h)  What is the principle of DC generator.

i)  What is meant by co-energy

j)  Define magnetic flux?

k)  What is the function of brushes?

l)  What are factors on which hysteresis loss?

UNIT-I
2. For singly excited magnetic field system, derive the relation for the magnetic stored

energy.

(OR)
3. Explain Singly -excited magnetic field system with a neat schematic diagram and also list

the necessary assumptions made.

UNIT-II
4. a)  Draw and explain magnetization characteristics of DC shunt and compound genera-

       tors.

b)  Explain the construction of a DC machine and explain each part of it in detail.

(OR)
5. a)  An 6-pole wave connected DC generator has 1000 armature conductors and fuse/pole

     0.029 Wb. At what speed must it be driven to generate 500V?

b)  Briefly explain armature reaction and commutation process.

P.T.O
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UNIT-III
6. a)  Derive the torque developed in a DC Motor.

b)  Explain the principle of operation of a DC motor.

(OR)
7. a)  Draw and explain the performance characteristics of DC shunt motor.

b)  Briefly explain the parallel operation of a DC generator.

UNIT-IV
8. a)  Explain types of losses that occur in a DC Machines.

b)  Describe how swinburne’s test in conducted on DC machine and its applications.

(OR)
9. Briefly explain Retardation field test in DC Machine and its advantages and disadvan-

tages.
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EE 217 (CR)
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II/IV B.Tech. DEGREE EXAMINATIONS, DECEMBER- 2016
First Semester

ELECTRICAL & ELECTRONICS
ELECTRICAL MACHINES-I

Time: Three Hours Maximum marks:70

Answer Question No.1 Compulsory. 14X1=14 M

Answer One Question from each Unit. 4X14=56 M

1. a)  Define magnetic leakage and leakage factor?

b)  What is fringing effect?

c)  Define field energy

d)  What is Armature reaction

e)  Explain the use of inter poles

f)  Give the applications of D.C generators.

g)  What is the principle of operation of D.C generators.

h)  What is the comparison between motor and generator action

i)  Give speed equation of D.C motor? What are the variables for D.C series motor?

j)  What is the necessity of starter?

k)  Explain Automatic starters?

l)  What is the efficiency of D.C machine both for motor as well as Generator?

m) Name the different tests for D.C machine?

n)  Compare the torque and speed equations for series and shunt D.C motors.

UNIT-I
2. a)  Explain and derive the expression for Forces and torques in permanent magnet sys-

      tems.

b)  Determine the magnitude of force in a system with permanent magnet for air gaps of

     i)  x=0 and  (ii) x=6 mm. The other datas are as follows

          B
r
=0.95 T; H

C
=7.2 x105 AT/m

d=30mm, A=500mm2; 7
0 4 10     H/m

(OR)
3. a)  Explain in detail about Hysterisis and Eddy current losses?

b)  The hysterisis loop of a sample of sheet steel subjected to a maximum flux density of

     1.3 wb/m2 has an area of 93 cm2, the scales being 1cm=0.1 wb/m2 and 1cm=50 AT/m.

     Calculate the hysterisis loss in watts when, 1500 cm3 of the same material is subjected

     to an alternating flux of 1.3 Wb/m3 peak value of a frequency of 65Hz. P.T.O
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UNIT-II
4. a)  What are the essential parts of D.C machine

b)  Explain in detail about the different types of windings for DC machine

(OR)
5. a)  What are the characteristics of seperately excited D.C generators (No load and load)

b)  What are different compensation techniques used? What is the necessity for compen-

      sation.

UNIT-III
6. a)  Explain in detail the parallel operation of D.C series generators.

b)  Explain in detail about the speed control of D.C shunt motor.

(OR)
7. a)  Explain the working and constructional features of 3-point starter?

b)  What are the Applications of D.C motors.

UNIT-IV
8. a)  Explain how to find the losses to calculate efficiency by using swinburne’s test.

b)  Explain how to find efficiency using field test?

(OR)
9. Explain the principle of operation of Amplidyne and metadyne.
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II/IV B.Tech. DEGREE EXAMINATIONS, DECEMBER- 2016
First Semester

ELECTRICAL & ELECTRONICS
ELECTRO MECHANICS-I

Time: Three Hours Maximum marks:70

Answer Question No.1 Compulsory. 14X1=14 M

Answer One Question from each Unit. 4X14=56 M

1. a)  Differentiate between mmf and emf.

b)  Define co-energy

c)  What are the functions of interpoles & compensating windings.

d)  State the necessity of a starter.

e)  Write the functions of brushes and materials used for brushes.

f)  State the necesssary and desirable conditions for parallel operation of dc generators.

g)  Why dc shunt motor is called a constant speed motor.

h)  What is cross magnetization and demagnetization?

i)  What is the difference between direct and indirect tests?

j)  State the different methods of speed control of dc motors.

k)  What is magnetic neutral plane.

l)  What are the remedies for the failure of build-up of emf

m) State the applications of dc series motor.

n)  Define armature reaction.

UNIT-I
2. a)  Explain series and parallel magnetic circuits.

b)  Describe the principle of energy conversion.

(OR)
3. a)  Explain singly excited electric field systems.

b)  State the differences between electric and magnetic circuits.

UNIT-II
4. a) Derive emf equation of a dc generator.

b)  A 25 kw, 240V, 1500 rpm separately excited d.c generator has armature circuit resis-

     tance of 0.09 . The machine is first run at rated speed and the field current is ad-

     justed to give an open circuit voltage of 250V. Now, when the generator is loaded to

    deliver its rated current, the speed of the driving motor is found to be 1400 rpm. Com-

    pute the terminal voltage of the generator under these conditions. Field flux remains

      constant. P.T.O
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(OR)
5. a)  Explain the constructional features of a d.c machine with diagrams.

b)  A 4-pole machine has 60 slots and 10 conductors per slot. The total flux per pole is

     25m Wb. For a relative speed of 1500 rpm between field flux and armature winding,

     calculate the generated armature voltage if the machine is (a) lap connected and

      (b)  wave connected.

UNIT-III
6. a)  A 220V d.c shunt motor, takes an armature current of 3.33 A at rated voltage and at a

    no-load speed of 1000 rpm. The resistances of the armature circuit and field circuit are

    0.3  and 160 . The line current at full load and rated voltage is 40A. Calculate, at

     full load, the speed and the developed torque in case the armature reaction weakness

      the no load flux by 4%.

b)  Explain the parallel operation of d.c generators.

(OR)
7. a)  Explain the torque-speed characteristics of d.c. series, shunt and compound motors.

b)  A 240V, 50A, 800 rpm dc shunt motor has armature circuit resistance of 0.2 . If load

     torque is reduced to 60% of its full load value and a resistance of 2  is inserted in

     series with armature circuit, find the motor speed. Armature reaction weakness the

     field flux by 4% at full load and by 2% at 60% of full load.

UNIT-IV
8. a)  Explain direct method of testing of dc machines.

b)  The details of Swinburner’s test are :A 410V dc shunt motor takes 6A at no load. Its

    armature resistance including brushes is 0.4  and shunt field resistance is 210 .

    Estimate the kw output and efficiency when the motor takes 55A on full load.

(OR)
9. a)  Explain how efficiency of a dc shunt machie can be found using swinburne’s test.

b)  A 10kw, 230V dc shunt motor draws a line current of 5A while running at no load

     speed of 1200 rpm from a 240 V dc supply. It has an armature resistance of 0.3  and

    field resistance of 165 . Estimate the effficiency of the motor when it delivers rated

      load.
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II/IV B.Tech. DEGREE EXAMINATIONS, APRIL/MAY- 2016
First Semester

ELECTRICAL & ELECTRONICS
ELECTRICAL MACHINES-I

Time: Three Hours Maximum marks:70

Answer Question No.1 Compulsory 14X1=14 M

Answer ONE question from each Unit 4X14=56 M

1. a.  State the principle of DC machine

b.  What is statically induced?

c.  Write the function of interpoles

d.  Define critical speed of DC generators

e.  Why series motors are not operated on noload?

f.  Define armature reaction?

g.  What for brushes are employed in DC machines

h.  What is the function of co energy

i.  What are the applications of DC shunt motors

j.  What is magnetic Hystersis?

k.  What is meant by the term speed regulation?

l.  Why series motor is preferred for traction purpose?

m. Write the application of shunt generator.

n.  What is Hot spot temperature?

UNIT-I
2. a.  Derive an expression for the energy stored in a magnetic field.

b.  A coil of 300 turns, wound on a cone of non-magnetic material has an inductance of

    10 mH. Calculate.

     i.   The flux produced by a current 5A.

    ii.  The average value of emf induced when a current of 5A is reversed in 8 milli sec.

    iii.  For the case (ii) the current is reversed at a frequency of 1000 Hz, then what will

            be the emf induced.

(OR)
3. a.  Discuss in brief about principle of energy conversion.

b.  What are hysteresis and eddy current losses? Write the expressions for hysteresis and

     eddy current losses, specify each terms.

P.T.O
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UNIT-II
4. a.  Discuss the armature reaction in a dc machine.

b.  A 4-pole generator supplies a current of 143 A. It has 492 armature conductors:

    i) wave wound ii) lap wound. When delivering full load, the brushes are given an

    actual lead of 10O. Calculate the demagnetizing ampere-turns per pole. This field

    winding is shunt connected and takes 10A. Find the number of extra shunt field turns

    to neutralize the demagnetization.

(OR)
5. a.  Draw external characteristics of DC separately excited and shunt-excited generators.

b.  Calculate the flux per pole required for a 4-pole generator with 360 conductors gener-

     ating 250 V at 1000 rpm, when armature is (i) lap-wound (ii) wave-wound

UNIT-III
6. a.  Explain the parallel operation two dc shunt generators. Why the generators, with

    drooping characteristics are best suited?

b.  The input to 220 V dc shunt motor is 11 kW. Calculate the efficiency at this load when

    the following particulars of the motor are given: no-load current=5A; no-load speed

    1500 rpm; armature resistance=6  shunt field resistance=110 .

(OR)
7 a.  Explain the working principle of 3-point starter of DC shunt motor.

b.  Draw the characteristics of dc shunt, series motors.

UNIT-IV
8. a.  Explain the Swinburne’s test to determine no-load losses of a DC machine. What are

    the limitations of this test?

b.  Two identical dc machines when tested by Hopkinson method gave the following Test

    results. Field currtents are 2.5 A and 2A. Line voltage is 220 V. Line currents including

    both field currents is 10A. Motor armature current is 73 A. The armature resistance of

    each machine is 0.05  Calculate the efficiency of both machines.

(OR)
9. a.  What is the main drawback of brake test? Explain Hopkinson test in detail.

b.  List the faults which are likely to occur in the field and armature winding of dc

      machine.
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II/IV B.Tech. DEGREE EXAMINATIONS, APRIL/MAY- 2016
First Semester

ELECTRICAL & ELECTRONICS
ELECTRO MECHANICS-I

Time: Three Hours Maximum marks:70

Answer Question No.1 Compulsory 14X1=14 M

Answer ONE question from each Unit 4X14=56 M

1. a.  Define lenz’s law.

b.  What is difference between cumulative compound and differential compound wound

      motors?

c.  What is energy balance equation?

d.  What is the function of armature in a DC generator?

e.  What for brushes are employed in DC machines?

f.  What is compensating winding?

g.  Define magnetic neutral plane(mnp)?

h.  List various losses in DC machine

i.  What is significance of back emf in DC machines

j.  What are the speed control methods of DC shunt motor?

k. What are advantages of Hopkinsons test

l.  Why it is necessary to operate generators in parallel for supply of power?

m. What type of motors preferred for hoist loads?

n.  What is meant by the term speed regulation.

UNIT-I
2. a.  Differentiate magnetic circuits and electric circuits

b.  A smooth core armature working in a 4-pole field magnet has a gap (iron to iron) of

     0.5 cm. The area of the surface of each pole is 0.1 m2. The ampere turns absorbed by

     each pole are 3000. Calculate:

     i.  The mechanical force exerted by each pole on the armature.

     ii. Energy stored in the four air gaps.

(OR)
3. a.  State and briefly explain the various phenomena useful for electro-mechanical energy

    conversion in rotating machines.

b.  Discuss Hysteresis losses and how they can be reduced.

P.T.O
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UNIT-II
4. a.  Derive the emf equation from fundamentals and explain why lap winding is preferred

    for low voltage high current machines.

b.  A 6-pole machine has an armature with 90 slots and 8 conductors per slot and runs at

    1000 rpm, the flux per pole is 0.05 Wh.  Determine the induced emf if winding is

    (i) lap connected (ii) Wave connected.

(OR)
5. a.  Derive emf equation of dc machine and highlight the factors on which the choice of

     type of armature winding of a dc machine will depend.

b.  Draw the characteristics of DC shunt, series generators.

UNIT-III
6. a.  Explain the process of paralleling two dc compound generators.

b.  Two shunt generators and a battery are working in parallel. The open circuit voltage,

     armature and field resistances of the generators are 250V, 0.24  ,100  and 248 V,V,

     0.2  , 100  respectively. If the generators supply the same current when the load on

     the bus bars is 40A. Calculate the emf of the battery if its internal resistance is

       0.172 .

(OR)
7. a.  Explain the speed-current, torque-current and speed-torque characteristics of a DC

    shunt motor.

b.  Explain the working of a four-point starter for a DC machine.

UNIT-IV
8. a.  Describe the Hopkinson’s test for obtaining the efficiency of two similar shunt motors.

b.  Two identical dc machines when tested by Hopkinson’s method gave the following

     test results:

    Field currents are 2.5 A and 2A. Line voltage is 220 V. Line current including both

    field currents is 10A. motor armature current is 73 A. the armature resistance of each

    machine is 0.05 . Calculate the efficiency of both machines.

(OR)
9. a.  Discuss various losses in DC motor and draw power flow diagram.

b.  Write the procedural steps to calculate the losses of dc motor using Swinburn’s test.
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