Code No: 410851

IV B.Tech- I-Semester Supplementary Examination April/May 2004

PROCESS DYNAMICS AND CONTROL

(Chemical Engineering)

Time: 3 Hours






Max. Marks: 70

Answer any FIVE questions

All questions carry equal marks

- - -

1.a) 
How do you represent a physical system by  first and second order ordinary differential equations ? Express the solution of a general first order system considering unit step input for the system.






b) 
A primary transducer is subjected to a sudden change. The time constant of the transducer is 2 seconds. How long will it take for the transducer to show half the temperature difference?


2. 
Consider a second – order system with the following transfer function. 

G(s) = 
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. Introduce a step change of magnitude 5 into the system and find (i) percent over shoot (ii) decay ratio (iii) maximum value of Y(t) (iv) rise time (v) ultimate value of Y(t) (vi) period of oscillation. 

3.
Explain in detail with a block diagram working mechanism of a proportional integral derivative pneumatic controller. 

4.
For the control system shown in figure given below determine an expression for C (t) if a unit-step change occurs in R. Sketch the response C (t) and compute C (2).
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5.a)
What are the relative advantages and disadvantages of proportional, integral and derivative control actions?  What are their characteristic effects on the closed-loop response of a process.

b) What is the order of the closed loop dynamic response for a second order process     with PI control?  Can PI control destabilize such a process.
6.
Discuss the various rules that are to be following for plotting Root-locus diagram.
7.
Sketch the gain versus frequency asymptotic Bode diagram for the following transfer function.  Also find the actual gain and phase angle at (= 10

                                                       100

                                G (s) =     -------------------

                                                 (10s +1) (s+1)

8.
Write in detail about the Zeigler-Nichols controller settings.
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