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B.E. / B.TECH. DEGREE EXAMINATIONS, DEC 2019 

Fifth Semester 
CH16504 – PROCESS INSTRUMENTATION DYNAMICS AND CONTROL 

(Chemical Engineering) 
(Regulation 2016) 

Time: Three Hours                                                                                         Maximum : 100 Marks 
Answer ALL questions 

PART A - (10 X 2 = 20 Marks) 
  CO RBT 
1. State the Seeback effect in thermocouple. 1 R 
2. Give two examples for head flow meters. 1 R 
3. State non-self regulating system with an example. 2 U 
4. Write transfer function and time constant for mixing process.  2 R 
5. Define offset and what type of controller eliminates offset? 2 AN 
6. State corner frequency in bode plot. 3 AN 
7. List out different types of control valve. 2 R 
8. Distinguish between gain margin and phase margin. 3 AN 
9. State dead time compensator in closed loop system. 4 AP 
10. Compare feedback and feed forward controllers. 4 AP 

   
PART B - (5 X16 = 80 Marks) 

11. (a) Describe  the principle of operation of venturi meter used as flow 
measuring device with neat diagram and distinguish with orifice 
meter. 

(16) 1 U 

(OR) 
 (b) (i) Explain the measurement of temperature using RTD . (08) 1 U 
  (ii) Explain the working principle Bourdon tube pressure gauge 

with the neat diagram. 
(08) 1 U 

 
12. (a) (i) For two interacting liquid level tanks connected in series, 

Derive the transfer function relating the level in the second tank 
to the inflow to the first tank.  

(08) 2 U 
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  (ii) Draw the step response of under damped response curve and 
state  rise time, settling time, over shoot and decay ratio 

(08) 2 U 

(OR) 
 (b) (i)  Develop the block diagram with transfer function for Stirred 

tank reactor 
(08) 2 AP 

  (ii) The flow rate through an exit pipe qo in m3/sec is given by qo = 
0.6 h0.5 Where ‘h’ is in meter. Find time constant τ, If steady 
state level is 3 m and   5.5 m. Cross sectional area of tank (A) 
= 1 m2 

(08) 2 AP 

 
13. (a) (i) Describe Routh’s criterion for stability of a control system. (06) 3 AP 
  (ii) Apply Routh’s criterion for stability of the system having the 

open loop transfer function   
  

(10) 3 AP 

(OR) 
 (b) Develop a closed loop block diagram for a first order thermal system 

with PI Controller. Also derive response equation for servo and 
regulatory problem.  

(16) 3 AP 

 
14. (a) The transfer function of the process and measuring element 

connected in series is given as 
 G(s) =e-0.5s / (3s+1)2=e-0.5s/(3s+1)2 
a). Sketch the Bode diagram for the given control system 
b).Check the stability using Bode plot 

(16) 3 AN 

(OR) 
 (b) Discuss the following controller tuning methods detail  

a). Z-N tuning method 
b). C-C tuning method 

(16) 3 AN 

 
15. (a) (i) Explain computer based control of CSTR in detail for a servo 

problem using DAS and  DOS 
(08) 4 AP 

  (ii) Expalin the principle involved in feed forward control system 
with an example 

(08) 4 AP 
(OR) 

 (b) Explain with neat diagram,  any four different control schemes 
adopted to control the distillate and bottoms of the distillation 
column. 

(16) 4 AP 

 


