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IV-B.Tech. I-Semester Supplementary Examinations November, 2003

PROCESS DYNAMICS AND CONTROL
(Chemical Engineering)
Time: 3 Hours






Max. Marks: 70

Answer any Five questions
All questions carry equal marks

---

1.a)
Derive an expression for the dynamic response of a first order system for step change in input.

   b)
A mercury thermometer having first order dynamics with a time constant of         60 sec. is placed in a temperature bath at 35o C.  After the thermometer reaches its steady state, it is suddenly placed in a bath at 40oC at time t = 0.  Calculate the variation of temperature with time for a period of 60 sec. considering an incremental time of 10 sec.
2.a)
What is the general characteristic equation of a second order system.  Explain the stability of the system interms of its roots.
   b)
A second order system is given by 
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 What are the values of time constant and damping coefficient.  Is it an over damped, under damped or critically damped system.
3.
A PID controller is at steady state with an output of 0.5 kg/cm2.  The set point and pen point are together at time t = 0.  Afterwards, the set point is moved away from the pen point at a rate of 1.5 cm/min.  If the knob settings are                                Kc = 0.1 kg/sq. cm/cm of pen travel, (I = 1.25 min. and (D = 0.4 min., plot the output response with time.
4.a)
Define the set point and load disturbances in a feedback loop.  What are the different load disturbances experienced by chemical process systems.

   b)
Determine the transfer functions C/R and C/U for the system shown in figure.
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5.
Sketch the root locus of the following function explaining the stepwise procedure, 
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6.a)
How do you find the frequency response of a transfer function.  Define the magnitude and phase angle.

   b)
State and explain Bode stability criterion.

7.a)
How do you determine the stability of a system by Routh test.
   b)
Determine the open loop stability using Routh stability criteria for the three CSTR tank system represented by the transfer function 
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8.
Write a short note on the following:

a) Feed forward control


b) Process identification.
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