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1. a)
Define time constant of a system. Write the expression for the time constant in terms of the process parameters of a liquid level system.                                   

b)
A tank operating at 3 metre head and 0.022 cubic metre/min outflow through a valve has a cross section area 0.9 square metre. Calculate the time constant.     

c)
If this system known to have time constant response requires 5 minutes to indicate 98% of the response, what can be the time constant?

2. a)  
Differentiate between a non-interacting system and an interacting system.   

    b)
Give one example each for non-interacting system and interacting system.   

    c)
Derive the transfer functions for the above two systems and discuss how they 
differ.


3.  a)
A two position controller is used to open and close a fill valve with an open flow 

2cub.met./min in to a 5m diameter cylindrical tank. The tank has a constant outflow of 1cub.met./min. The level in the tank has to be maintained at a setpoint of 12m with neutral zone of 1m.

(i)  Calculate the cycling period.

(ii) Plot the level vs time graph.


     b)
Distinguish between continuous & discontinuous controller modes.


4. a)
What  are  the  advantages  of  the  force  type pneumatic  controllers?  Describe with  neat  diagrams, the  working  of  a  force  type  pneumatic  proportional  controller.  









 b)
Explain the working principle of a hydraulic proportional controller. How proportional gain can be adjusted in this controller?  


5. a)
What is meant by process tuning and list the various methods of tuning of            PID parameters.                                                                             

    b)
Discuss process reaction method for control loop tuning.

6. 
Explain the principle of a direct and reverse pneumatic actuator.


7. a)
Write about requirements of pressure drop across the valve for better control of flow.











    b)
Write clearly existence of cavitations in control valves?


8. a) 
What is the fundamental characteristics of cascade control.



    b)
 Explain the basic principles of cascade control with one industrial application.   
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