Electrical Machine


Sheet # 4
(Induction motor- basics)

1- Can the induction motor IM run at the synchronous speed, why?
2- State an analogy (similarity) & comparison (difference) between the induction motor (IM) and the transformer?
3- Due to air gap in the IM, it takes: [ larger – smaller  – equal] magnetization current to drive the main flux, with respect to transformer.  (choose).   
4- Stator leakage reactance of IM is [ lower than– higher than – equal to]  that of transformer?  

5- A slip-ring induction motor runs at 290 r.p.m. at full load, when connected to

50-Hz supply, hence, the synchronous speed of rotating field can be:-

[3000 r.p.m.  –  300 r.p.m.   –   30 r.p.m. –  290 r.p.m.  ] (choose).    
6- introduction of additional resistances in the rotor circuit of IM for:- (figure)
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a- speed control.

b-current control.

c- increasing the starting torque of the motor    
      during the starting period.
7- In general, at standstill (blocked) condition, the frequency of induced current in the secondary is:-

 [ lower than – higher than – equal to]  supply frequency? 
· True or False??

8- IM rotor receives electrical power by conduction through its slip-rings mounted on the shaft with brushes?
9- Under normal operation, the rotor windings are short circuited, for both squirrel cage and wound-rotor?

10- For running IM, the induced e.m.f. and current frequency and rotor leakage reactance, are lower than standstill case?(why) 

11- A slip-ring induction motor runs at 290 r.p.m. at full load, when connected to

50-Hz supply. Determine the number of poles and slip?

12-   A 4-pole, 3-phase induction motor operates from a supply whose frequency is 50

Hz. Calculate :

(i) the speed at which the magnetic field of the stator is rotating.

(ii) the speed of the rotor when the slip is 0.04.

(iii) the frequency of the rotor currents when the slip is 0.03.

(iv) the frequency of the rotor currents at standstill.
13- A 3-φinduction motor is wound for 4 poles and is supplied from 50-Hz system.

Calculate (i) the synchronous speed (ii)the rotor speed, when slip is 4% and (iii)rotor frequency when rotor runs at 600 rpm.
