Code No: 410851

IV B.Tech. I-Semester Supplementary Examinations, November-2004

PROCESS DYNAMICS & CONTROL

(Chemical Engineering)

Time: 3 hours






    Max Marks: 70

Answer any FIVE Questions

All Questions carry equal marks

- - -

1.   
A mercury thermometer having first order dynamics with a time constant of 60 sec is placed in a temperature bath at 350 C.  After the thermometer resumes steady state, it is suddenly placed in a bath at 400 C at t=0 and left there for 60 sec, after which it is immediately returned to the bath at 350 C.

               a)   Draw a sketch showing the variation of thermometer reading with time. 
               b)  Calculate the thermometer reading at t=30 sec and t=120 sec.


2.
Develop transfer function for a second order system of your choice.

3. 
A PID controller is at steady state with an output pressure of 9 psig. The set point and pen point are initially together. At time t = 0, the set point is moved away and pen point at a rate of 0.5 in./min. The motion of the set point is in the direction of lower readings. If the knob settings are Kc = 2 psig/in. of pen travel, 
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. Plot the output pressure versus time. 



4.       The set point of the control system shown in the figure Is given a step change of 0.1 unit.

         
 Determine:  

          
(a) The maximum value of C and the time at which it occurs.

          
(b) The offset.

          
(c) The period of oscillation.

          
Draw a sketch of C (t) as a function of time
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OR

5.a)
Define the stability of a linear system and explain the Routh stability criteria

b)
Discuss the effect of KC , TI and TD on the closed response of a process controller with PID

6.
Plot the Root locus of the transfer function given as 
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            Discuss the stability of the system. 


7.
State and explain Bode stability criterion.  Sketch Bode plots for the following components of a control system

(a)  1/(S+1)               (b)  10/(S+1)               (c) e—S  


8.         Discuss in detail the effect of proportional control, proportional derivative control,  

            proportional integral control and proportional integral derivative control on the   

            transient response of a controlled process.
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