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III-B.Tech -I-Semester Supplementary Examination, May/June 2004

PROCESS CONTROL INSTRUMENTATION

(Electronics and Instrumentation Engineering)

Time: 3 hours.






Max. Marks: 70

Answer any FIVE questions

All questions carry equal marks

- - -

1. a) 
What are single capacity systems?  Give one example and explain why it is called 

so?










    b)
Write the differential equation of this system and determine the transfer function.

    c)
Study the response of this pure capacity system to a step change in input.  


2. a) 
Is the Thermometer Bulb and well arrangement a non-interacting system? Justify 
your answer. 










    b)
Write the differential equations and determine the transfer function for 
Thermometer bulb and well arrangement.      


          

3. a)
Describe  the  output  of  a  three  mode  controller  for  an  assumed  error  variation.  Discuss its features.  







    b)
Specification of a PI controller are Kp=7,  Ki= 2 sec-1  and  PI(0) (controller  output  at  t=0)=24%.  Plot the controller output as the function of time for the given error.  
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4.
Describe with necessary sketches, the principle of the following controllers.

 
(a) 
Force type pneumatic PI controller





(b)
Hydraulic PI controller.






5. a)  
What are the different tuning schemes of PID controllers? When do you            
propose single loop control schemes?




     

b) 
How are proportional and integral actions realized in a pneumatic            controller? Obtain the transfer function of such a controller. How do you             adjust the integrating time of a PI pneumatic controller?
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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.

7.
If a control valve has a parabolic plug and has 
[image: image1.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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 and prove.

8. 
Write short notes on:

      a) 
Material balance in a distillation column.





      b)
Quality control (top and bottom product) in a distillation column.


      c)
Quantity control (top and bottom product) in a distillation column.
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