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PROCESS CONTROL
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Max.Marks:70

Answer any FIVE questions

All questions carry equal marks.

- - -

1.a)
Explain the procedure for mathematical model of liquid process.

b)
The two-capacitance process shown in the figure consists of two vessels in series.  Derive the process differential equation and define the two system time constants.
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2.a)
Explain Flow process system with relevant sketches.

   b)
A tank operating at 10ft head and 5gpm out flow through a valve has a 

cross-section area of 10sq.ft.  Calculate the time constant.

3.a)
Distinguish between Two-position mode and floating-control mode with the help of relevant sketches.

  b)
A liquid level control system linearly converts a displacement of 2 to 3m into a  4-20 mA control signal.  A relay serves as the two-position controller to open or close an inlet valve.  The relay closes 12mA and opens at 10mA.  Find 


i)
The relation between displacement level and current.


ii)
The neutral zone or displacement gap in meters.

4.a)
Describe the various temperature measuring elements.

b)   A thermometer having a time constant of 5 sec is placed in a bath the         

temperature of which is changing linearly at a rate of 1deg per sec.  How much does the thermometer read in error.

5.a)
With the help of neat sketch discuss the operation of pneumatic PID controller.  

b)
A proportional pneumatic controller has A1 = A2 = 5cm2, x1 = 8cm, and x2= 5cm.  The input and output pressure ranges are 3 to 15 PSI.  Find the input pressures that will drive  the output room 3 to 15 PSI.  The set point pressure is 8 PSI and Po = 10 PSI.  Find the proportional band.

6.
What is a ratio control system?  Discuss such a control system with a specific process.  The final controlled variable may be taken as flow in both the cases.

7.a)
What is the Cv factor of a control value?  How is it useful in value section and sizing?

  b)
What are the factors that should be known for selecting a control value?  What different types of values are commercially more used?

8.a)
What are the parameters required to be controlled in paper pulp preparation?  How are they controlled?

   b)
Explain with diagrams the different commonly adopted techniques of boiler control.  In what situations are these control schemes used? 
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