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“ Ql. Derive the emf equéfion of ac series motor o - [T07] Cco4 L2
Q2. Derive the voltage equation of a dc servo motor and draw the equivalent circuit. Plot the torque vs current (o) | cos L2
and speed vs current characteristics of d¢ series motor and dc shunt motor.
Q3a. With a neat sketch, explain the constructional details of a drag cup ac servo motor. [6] | CO4 |L2
Q3b. List the applications of universal motors, [4] Cco4 Ll
Qd4a. Explain with circuit diagrams the following speed control methods of universal motor (i) resistance
) .. [6] CO4 L2
method; and (ii) auto-transformer method.
Q4b. List any four applications of single-phase reluctance motor. [4] | CO4 |LI
Q5. Draw the phasor diagram of a permanent magnet axial flow (PMAF) motor. Neglecting armature oy | cos L2
resistance and losses, derive the equation of the power developed in PMAF motors.
Q6a. With a neat sketch, explain the construction of (i) homopolar DC Linear Motor (DCLM); and (ii) iron- 6 Co5 2
cored DCLM. (6] L
Q6b. A vehicle is propelled by a linear induction motor (LIM). The motor has 100 poles with a pole pitch of 0.5 [4] Co5 13
m. Find the vehicle speed in kmph when the vehicle is running with a slip of 0.25 at a frequency if 50 Hz.
Q7a. With neat sketches, explain the construction of (i) single-sided PMAF machine; and (ii) double-sided 6 Cos L2
PMAF machine with internal permanent magnet (PM) rotor. 16]
Q7b.  Compare slotless and slotted linear synchronous motors (LSMs). [4 [ COS |LI1
Q8. The thrust developed by a 3-phase LIM is 100 kN when running at 200 kmph. The supply frequency is 60 10 Cos 3
Hz and the pole pitch is 0.5 m. Determine the secondary copper loss. (1ol .
CMR * Geans
INSTITUTE OF - USN |1 |C|R|1 ;\\\
TECHNOLOGY %
y/ ¢ ) cmpir
Internal Assesment Test — 3 e e
Sub: Special Electrical Machines (Professional Elective) Code: 17EE554
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Answer ANY FIVE full questions. Explain your notations explicitly and clearly.
Sketch figures wherever necessary, Good luck!
Marks iE
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Ql. Derive the emf equation of ac series motor [10] CO4 L2
Q2. Derive the voltage equation of a dc servo motor and draw the equivalent circuit. Plot the torque vs current
and speed vs current characteristics of dc series motor and de shunt motor. [10] | Cco4 L2
Q3a.  With a neat sketch, explain the constructional details of a drag cup ac servo motor. [6] CO4 L2
Q3b.  List the applications of universal motors. 4 [ cos |L
PP ) . ] 1
Qda.  Explain with circuit diagrams the following speed control methods of universal motor (i) resistance 6 cod
method; and (ii) auto-transformer method. (6] Q L2
Q4b.  List any four applications of single-phase reluctance mot?r. (41 | co4 |LI
Q5. Draw the phasor diagram of a permanent magnet axial flow (PMAF) motor. Neglecting armature 10
resistance and losses, derive the equation of the posen developed in PMAF motors, [10} | cos L2
Q6a, With a neat sketch, explain the construction of (i) homopolar DC Linear Motor (DCLM); and (ii) iron- 6] g;OS L2
cored DCLM. ) ‘
Q6b. A vehicle is propelled by a linear induction mololr (LI‘M). Tl?e moFor has. 100 poles with a pole pitch of 0.5 4] 1 c ]‘
m. Find the vehicle speed in kmph when the vehlcl‘e lS‘ running with a slip 0f 0.25 at a frequency if 50 Hz, ! 05 | L3
Q7. win, neat sketches, explain the construction of (i) single-sided PMAF machine; and (ii) double-sided (6] co
PMAF machine with internal permanent magnet (PM) rotor. ol L
b, Compare slotless and slotted linear sync.hronous Hotars (LSMS)' [4] | COs |Li
B The thrugt developed by a 3-phase L[M is 1:0 kN w:en running Iat 200 kmph. The supply frequency is 60 [10] I eos 5 o =
Hz and the pole pitch is 0.5 m. Dptenmin€itheisecondary,copperioss.
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