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1. a)
What are the different types of process variables?   


             

 b)
Name all the variables of a liquid heating tank heated by electric current in an electric heater. 
  






 

 c)
Define “Degrees of freedom” and bring out its importance in process control.  

2. 
Three identical tanks are operated in series in non-interacting fashion. For each tank, R=1 and ( = 1. If the deviation in flow rate to the first tank is an impulse function of magnitude 2, determine 

   
a)
An expression for H(S) where H is the deviation in level in the third tank.   

   
b)
Obtain the expression for H(t).                                                                        

   
c)
Sketch the response H(t).  

3. a)
Explain briefly the principle of floating controller mode.




    b)
Explain the characteristics and applications of floating controller mode.


    c)
The rate constant of a single speed floating controller is +4% per second. Suppose a process error lies within the neutral zone with the controller output of 25% find the time when the output saturates.


4. a)
Explain  with  a  neat  sketch,  the  working  principle  of  a  displacement  type  pneumatic  proportional   controller.  Discuss the effect of adding the negative   feedback.  









    b)
With necessary diagrams, describe a hydraulic integral controller.  Explain how integral time can be adjusted.  

5. a)
Explain the following terms as applicable to system evaluation with necessary 
graphs.


(i) 
Stability  

(ii) 
measure of quality.                                                    

    b)  
Discuss the quarter – amplitude criterion to evaluate the response.

6. a)
Explain the baffle –Nozzle system with the help of its characteristic curves. 

    b)
Explain the pneumatic booster and what is its need.



  

    c)
Differentiate between direct and reverse action final control operation.
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7.
A heating furnace requires a control valve passing 10gpm preheated light fuel oil (SP.gr. = 0.8) at full load and only 2 gpm at the smallest heating load. The source pressure constant at 50psi gage, but there is 10psi drop in the oil pre heater and 20 psi drop at the furnace burner nozzles. Remaining pressure drop occurs only at control valve when it is fully opened.

  
a)
Find out control valve size required for the above application.


   
b)
Find out required rangeability of the valve.





   
c)
Find out characteristic coefficient (().


8. a)
What control strategy is needed for improved performance when input and output of a process affected by significant disturbance?




    b)
What is compensation in a closed operation? Explain with neat diagram.
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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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1. a)
Show that the mercury thermometer which is suddenly immersed in hot water with some temperature will follow first order dynamics.                                     

 b)
A thermometer having time constant of 1 min is initially at 50(C. It is immersed in a bath maintained at 100(C at t =0; 


(i)   
Determine the temperature reading at t = 1.2 min.                                           

(ii)  
If at t = 1.5 min, the thermometer is removed from the bath and put in a bath at 75(C, determine the maximum temperature indicated by the thermometer. 


(iii) 
What will be the indicated temperature at t = 20 min?    

2. a) 
Give one example for non-interacting first order elements in series.

 

    b)
Write the differential equation for this combination and determine the transfer 
function. 







           

    c)
Comment on the transfer function.


3. a)
Briefly discuss the characteristics of proportional control mode. Mention the type of processes for which proportional controller is most suited.


 b)
A proportional controller has a gain of 3. Plot the controller output for the error given below if 


Po = 50%. (Po – controller output with no error)









[image: image1.png][Barats)





4. a)
Describe  with  a neat  sketch,  the  principle  of  a  force  type  pneumatic  PD  controller.  Mention the merits of pneumatic controller. 


 

b)
Explain with relevant equations, the implementation of the single mode control action with electronic circuits.

Contd…2

Code No: NR/RR-311004


.2.



Set No: 3

5. a)
An open loop transient test provides the process relation graph given in figure for a 7.5% disturbance.
 


(i)  Find the standard proportional – integral gain settings.


(ii) Find the three – mode quarter – amplitude settings.  

b) 
Sketch the reaction curve for a process with one time constant and one time delay.  Use the Ziegler – Nichols method to obtain the optimum settings of a three – mode controller for the ratios L / T = 0.1, 0.3, 1, and.

6. a)
A feed hopper requires 30 lb o force to open.  Find the pneumatic actuator area to provide this force from a 9-psi input signal.




 

     b)
A hydraulic system uses pistons of diameter 2 cm and 30 cm.  What pneumatic pressure is required on the small piston to produce the necessary force?


7. a)
How the flashing exist in fluid pipe line?






   b)
What are the problems associated with flashing?


8. a)
Explain the design procedure of feed forward controller.



   b)
Discuss the principles of feed back- Augmented feed forward controller.
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1. 
A thermometer having first order dynamics with a time constant of 1 min is placed in a temperature bath at 80(C. After the thermometer reaches a steady state, it is suddenly placed in a bath at 90(C at t = 0 and left there for 1 min, after which it is immediately returned to the bath at 80(C. 

   
a)
Derive and write the expression for the response of the thermometer.     

   
b)
Draw a sketch showing the variation of thermometer reading with time. 

   
c)
Calculate the thermometer reading at t = 0.5 min and at t = 2.0 min.       

2. a)
Is it possible to control non self regulated system, if it so prove?



    b)
What are the tuning methods you can use for self and non self regulated system?


3. a)
With  neat  sketches,  explain  the  principle  of  integral  control  action.  

    b)
Explain the effect  of  integral  action  on  a  process  is  to  make  it  (i) faster  or  slower (ii) more oscillatory  or  less (iii) with  larger  deviation  from  the  setpoint  or  smaller.  Justify your answers.   



4. a)
Explain the method of realizing an electronic PD controller employing delayed negative feedback. Derive the expression for proportional gain and derivative time.











   b)
With a neat sketch, explain the working principle of a thermostat type two position controller.  How differential gaps are produced in such type of controllers.


5. a)
How is a process dead time compensated in a controller? What is the          
practicability of such a scheme?






    b) 
How can controller tuning be made effective for system stability?   
   

6. a)
A quick – opening valve mover from closed to maximum open with 5 turns of a shaft.  The shaft is driven through a 10:1 reducer from a stepping motor of 3o per step.  If the maximum input pulse rate to the motor is 250 steps / sec, find the fastest time for the vale to move from closed to open.





     b)
Differentiate pneumatic – electric and hydraulic actuators.
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7. 
If a control valve has a parabolic plug and has 
[image: image2.wmf]µ

 = 0.5, show that the flow versus position is nearly linear from 20 percent flow up to maximum.


(Hint take 
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Take 
M
Maximum flow rate



m
Flow rate for opening x



X
Maximum opening


Take 
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 as fraction from 0 to 1, plot the graph between 
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8.
Explain the principles of Ratio control with the suitable examples.
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