
Industrial Drives and Applications (18EE741) 

IAT-1 Solution 

1. Explain the parts of electrical drive with block diagram, mention it 

functions. 

 

 



 

 



 

 



 

 



 

 
 

 

 

 



2 (a) Give notes on choice of electric drives. 

 



 



 



 
(b) Derive the fundamental torque equation. 

A motor generally drives a load (Machines) through some transmission system. While 

motor always rotates, the load may rotate or undergo a translational motion. 

 

Load speed may be different from that of motor, and if the load has many parts, their 

speed may be different and while some parts rotate others may go through a translational motion. 

 

Equivalent rotational system of motor and load is shown in the figure. 

 

 



 

 

J = Moment of inertia of motor load system referred to the motor shaft kg / m2 

ωm = Instantaneous angular velocity of motor shaft, rad/sec. 

 

T = Instantaneous value of developed motor torque, N-m 

 

Tl = Instantaneous value of load torque, referred to the motor shaft N-m 

 

Load torque includes friction and wind age torque of motor. Motor-load system shown in 

figure can be described by the following fundamental torque equation. 

 

 
 

 

 

Equation (1) is applicable to variable inertia drives such as mine winders, reel drives, 

Industrial robots. For drives with constant inertia 

 

 
 

Equation (2) shows that torque developed by motor 

 

3. Explain the steady state stability of the motor load system derive the 
condition for steady state stability. 

 



 

 



 

 

 

4. A motor drives two loads. One has rotational motion. It is coupled to the motor 
through a reduction gear with a = 0.1 and efficiency of 90%. The load has a 
moment of inertia of 10kg-m2 and a torque of 10 N-m. Other load has 
translational motion and consists of 1000 Kg weight to be lifted up at a uniform 
speed of 1.5 m/s. coupling between this load and the motor has an efficiency of 
85%. Motor has an inertia of 0.2 kg-m2 and runs at a constant speed of 1420 rpm. 



Determine equivalent inertia referred to the motor shaft and power developed 
by the motor. 

 

 

5. A drive has the following parameters: J = 10 kg-m2, T = 100-0.1N, N-m, passive 

load torque Tl = 0.05N, N-m, where N is the speed in rpm. Initially the drive is 

operating in steady-state. Now it is to be reversed. For this motor characteristic 

is changed to               T= -100-0.1N, N-m, Calculate the time of reversal. 

 



 

 

 

 

 

 

 

 

6. With the help of neat circuit diagram and waveform explain the 

working of single phase fully controlled Rectifier control of DC 

Separately Excited Motor in continuous conduction mode. 



 

 

 



 

 



 

 


