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Unit – IV INDUCTION MOTORS  
1. What are the different types of induction motor and how differ from each 

other? 

The two different types of induction motor are squirrel cage and slip ring 

induction motor. The stator is identical for both but they differ in 

construction of rotor. 

 
2.           Why wound rotor construction is adopted? 

The wound rotor has the facility of increasing the rotor resistance through 

slip rings. High value of rotor resistance is need during starting to get a high 

value of starting torque. 

 
3.           What is rotating transformer? 

The principle of operation of induction motor is similar to that a transformer. 

The stator winding is equivalent to primary of the transformer and the rotor 

winding is equivalent to short circuited secondary of a transformer. In 

transformer the secondary is fixed but in induction motor it is allowed to 

rotate. Hence the induction motor also called rotating transformer. 

 
4.           How the slip ring motor is started? 

The slip ring motor is started by using rotor resistance starter. The starter 

consists of star connected to slip rings. While starting the full resistance is 

included in the rotor circuit to get high starting torque. Once the rotor starts 

rotating the resistance is gradually reduced in steps. At running condition the 

slip rings are shorted and 

so it is equivalent to squirrel cage rotor. 

 
5. What are the materials used to manufacture the brushes for slip rings of an 

induction motor? 

The slip rings are made of brass and phosphor bronze. The brushes are 

made of metal graphite which is an alloy of copper and carbon. 

6.  

 

 

1. 

What are the advantages of cage rotor over slip ring induction motor? 

 
It is cheaper than slip ring motor 

 2. 

 
3. 

In does not have any wear and tear parts like slip rings, brush gear and 

short circuiting devices. Hence the construction will be rugged. 

No over hang therefore copper loss is less. 

 4. Better power factor, and over load capacity 

 

7. 
  

Name the materials used to insulate the laminations of the core of 

induction motor. 

The materials used to insulate the laminations are kaolin and varnish. 
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8.  

 

 

1. 

What are the advantages of slip ring motor over squirrel cage motor? 

 
The starting torque can be varied by adding resistance to rotor. 

 2. The speed of the machine can be varied by injecting an emf through slip 

  rings to the rotor. 

 

9. 
 

 

duct 

Write the expression for the output equation and out coefficient of 

induction motor. 

.   

Q = C0D
2
Lns in KVA 

C0 = 11KwsBavac x 10
-3 

in KVA/m
3
-rps. 

 

10. 
 

 

What are the factors to be considered for choosing the specific magnetic 

loading? 

The choice of specific magnetic loading depends on power factor, iron loss 

and over load capacity. 

 
11. What are the factors to be considered for the choice of specific electric 

loading? 

The choice of specific loading depends on copper loss, temperature rise, 

voltage rating and over load capacity. 

 
12.           What are the main dimensions of an induction motor? 

The main dimensions of induction motor are stator core internal diameter 

and stator core length. 
 

13.           How the induction motor can be designed for best power factor? 

For best power factor the pole pitch, τ is chosen such that, τ = √0.18L 
 

14.           What are the different types of stator winding in induction motor? 

The different types of stator windings are mush winding, lap winding 

and wave winding. 

 
15.           Where mush windings are used? 

The mush windings are used in small induction motors of ratings below 5 HP. 

 
16.           What types of slots are preferred for the induction motor? 

Semi enclosed slots are preferred for induction motor. It results in less air 

gap contraction factor giving a small value of magnetizing currents, low 

tooth pulsation loss and much quieter operation(less noise) 

 
17.           What is slot space factor? 

The slot space factor is the ratio of conductor (or copper) is per slot and slot 

area. It gives an indication of the space occupied by the conductors and the 

space available for insulation. The slot space factor for induction motor varies 

from 0.25 to 0.4. 

 
18.           What is the minimum value of slot pitch in induction motor? 

The minimum value of slot pitch in three phase induction motor is 15mm. 

 
19. What are the factors to be considered for selecting number of slots in 

induction machine stator? 



 

 

 

 

The factors to be considered for selecting the number of slots are tooth 

pulsation loss, leakage reactance, magnetizing current, iron loss and cost. 

Also the number of slots should be multiple of slots per pole per phase for 

integral slot winding. 

 

 
20. Which part of induction motor has the maximum flux density? What is the 

maximum flux density in that part? 

The teeth of the stator and rotor core will have maximum flux density. 

The maximum value of flux density in the teeth is 1.7 wb/m
2
 

 
21.           What are the factors to be considered for estimating the length of air gap. 

1.   Power factor, 2. Unbalanced magnetic pull, 3. Overload capacity 

4. Pulsation loss, 5. Cooling, 6. Noise. 
 

22. What are the advantages and disadvantages of large air gap length in 

induction motor? 

Advantage: A large air gap length results in higher overload capacity, 

better cooling, reduction in noise and reduction in unbalanced magnetic 

pull. 

Disadvantages: The disadvantage of large air gap length is that it results in 

high value of magnetizing current. 

 
23.           What happens if the air gap length is doubled? 

If the air gap of an induction motor is doubled then the mmf and 

magnetizing current approximately doubles. Also increase in air gap length 

increases the overload capacity, offers better cooling, reduces noise and 

reduces unbalanced magnetic pull. 

 
24.           List out the methods to improve the power factor of the induction motor. 

The power factor of the induction motor can be improved by reducing the 

magnetizing current and leakage reactance. The magnetizing current can be 

reduced by reducing the length of air gap. The leakage reactance can be 

reduced by the depth of stator & rotor slots, by providing short chorded 

winding and reducing the overhang in stator winding. 

 
25.           Why the air gap of an induction motor is made as small as possible? 

The mmf and the magnetizing current are primarily decided by length of air 

gap. If air gap is small then mmf and magnetizing current will be low, which 

in turn increase the value of power factor. Hence by keeping small air gap, 

high power factor is achieved. 

 
26. Write the formula for air gap in case of three phase induction motor in 

terms of length and diameter. 

The length of air gap, lg = 0.2 + 2√DL in mm 

 

Where D, L are expressed in metre. 

 
27. Discuss the relative merits and demerits of open and closed slots for 

induction motor. 

The closed slots will not increase reluctance of air gap and has lesser noise 

but it has difficulty in casting the rotor bars. 



 

 

 

 

 

The open slots increase the reluctance of air gap and has high noise but it 

offers flexibility in casting rotor bars. 

 

28. List the undesirable effects produced by certain combination of rotor and 

stator slots. 

1.   The motor may refuse to start (cogging) 

2.   The motor may run at sub synchronous speed (Crawling) 

3.   Severe vibrations may develop and the noise will be excessive. 

 
29. What are the different types of windings used for the rotor of induction 

motor? 

The different types of windings employed in induction motor rotor are 

mush winding and double layer winding. 

 
30.           What is crawling and cogging? 

Crawling is a phenomena in which the induction motor runs at a speed lesser 

than the sub synchronous speed. 

Cogging is a phenomena in which the induction motor refuse to 

start. 

 
31.           What are the methods adopted to reduce harmonic torques? 

The methods used for reduction or elimination of harmonic torques are 

chording, integral slot winding, skewing and increasing the length of air gap. 

 
32.           What is skewing? 

Skewing is twisting either the stator or rotor core. The motor noise, 

vibrations, cogging and synchronous cusps can be reduced or even entirely 

eliminated by skewing. 

 
33.           Define dispersion coefficient. 

The dispersion coefficient is defined as the ratio of magnetizing current to 

ideal short circuit current. 

 
34. What is the condition for obtaining the maximum torque in case of 3 phase 

induction motor? 

The maximum torque occurs in induction motor when rotor 

reactance is equal to rotor resistance. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 

 

 


