INSTITUTE OF USN |1 |C|R |1 \\\g A
TECHNOLOGY % CMRIT
Internal Assesment Test— 1
Sub: Special Electrical Machines (Professional Elective) Code: 17EES554
Date: 07/09/2019 Duration: 90 mins Max Marks: 50 Sem: 5 Sections: A&B
Answer ANY FIVE full questions. Explain your notations explicitly and clearly.
Sketch figures wherever necessary. Good luck!
| OBE
L B Marks ™5 Trr
Qla. What are stepper motors? Classify them based on working principle. [6] | CO1 L1
Q1b. A stepper motor is wound for two phases and has four poles. It has 10 rotor poles. Find its 4] | cor Lo
revolution. L
Q2. With a neat sketch, explain the construction and working of hybrid stepper motor in all the three
. [10] | CoOI1 L2
modes of operation.
Q3a. Derive the torque equation of stepper motor. [6] | COl L3

Q3b. A permanent magnet stepper motor is driven by a series of pulses of duration 20 ms. It has 4 4] | cor L3
stator poles and 6 rotor poles. How long wili it take for the motor to make a complete revolution?

Q4a. Explain with a neat circuit diagram the closed-loop control of stepper motor. [6] | CO1 |L2

Q4b. Define the following (i) Step angle; (ii) Resolution; (iii) Stepping rate; and (iv) Stepping error. [4] | CO1 |L1

Q5. Explain the constraints on Pole Arc and Tooth Arc of Switched reluctance motor (SRM). Draw o] | coz |rs
L-6 diagram for 8/6 SRM assuming pole arc of 21° and 24° for the stator and rotor respectively.

Qo6a. With a neat sketch, explain the current regulators used for SRM. [6] | CO2 L2

Q6b. A 4-phase SRM has 6 rotor teeth. Find the step angle and commutation frequency for a speed of

4] | co2
6000 rpm. »/ [4] L2
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