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Answer ANY FIVE full quest'ions. Expl:ﬁn your notations explriciilly n_nd_c]earl}

Qla. With a neat circuit diagram and current & torque waveforms, explain the following types of
BLDC motors (i) one-phase and one pulse; and (ii) one-phase and two pulse. (6]
Q1b. Compare BLDC motor and conventional DC motor. (4]
Q2. A permanent magnet DC (PMDC) motor has an armature resistance of 1.03 Q. It draws a current
of 1.25 A at no load with 50 V supply and running at 2100 rpm. Find (i) speed-voltage constant; [10]
(ii) rotational losses; and (iii) output power when it runs at 1700 rpm at 48 V supply.
Q3. Derive the EMF equation of permanent magnet synchronous motor (PMSM). (10]
Q4. A 3-phase, 4 pole, 50 Hz, 400 V, star connected synchronous reluctance motor (SyRM) has
direct axis and quadrature axis synchronous reactances of 8 Q and 2 Q respectively. For a load 10]
torque of 80 N-m, find (i) load angle; (ii) line current; and (iii) power factor. neglect armature
resistance and mechanical losses. :
Q5. Explain with a neat circuit diagram the DSP-based control of PMSM. [10]
Q6a. List any eight applications of SyRM. [4]
Q6b. A 3-phase, 4 pole, star connected PMSM has 72 slots with 20 conductors/slot. The flux/pole is
0.05 Wb and the speed is 1500 rpm. Assuming full pitched coil, find the phase and line voltage. [6]
Assume Ks =1 and Kq = 0.986.
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Qla. With a neat circuit diagram and current & torque waveforms, explain the following types of 6] | col T[Lz
BLDC motors (i) one-phase and one pulse; and (ii) one-phase and two pulse. }
Qlb. Compare BLDC motor and conventional DC motor. [4] | cor w L1
Q2. A permanent magnet DC (PMDC) motor has an armature resistance of 1.03 Q. It draws a current ‘
of 1.25 A at no load with 50 V supply and running at 2100 rpm. Find (i) speed-voltage constant; [10] | COIl ‘ L3
(ii) rotational losses; and (iii) output power when it runs at 1700 rpm at 48 V supply. 7
Q3. Derive the EMF equation of permanent magnet synchronous motor (PMSM). [10] | CO2 L3
Q4. A 3-phase, 4 pole, 50 Hz, 400 V, star connected synchronous reluctance motor (SyRM) has | ™
direct axis and quadratur'e axis synchTor.1.0u§ reactances of § Q and 2 Q respectively. For a load (o] col L3
torque of 80 N-m, find (i) load angle; (ii) line current; and (iii) power factor. neglect armature , |
resistance and mechanical losses. _ |
Q5. Explain with a neat circuit diagram the DSP-based control of PMSM. [10] | co3 L2
Q6a. List any eight applications of SyRM. [4] | cOl L1
Q6b. A 3-phase, 4 pole, star connected PMSM ]l'flS 72 slot_s with 20 conductors/slot. The flux/pole is F \
00 rpm. Assuming full pitched coil, find the phase and line voltage. [6] | COI L3

0.05 Wb and the speed is 15
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