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1C 1351 — PROCESS CONTROL

INSTRUMENTATION AND CONTROL ENGINEERING

{Common to Electronics and Instrumentation Engineering)
Time: Three Hours Maximum:100 marks

ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)

1. What is the need for mathematical model of a process?

2. Give the transfer function of the following process.

(@] First order process with dead time.
(i) Inverse response process.

3. List any two performance indices used for evaluating a
controller.

4. List any two disadvantages of a standalone D-Controller.

5. List any two advanced control schemes used for the
control of complex process.

6. What are the special features of feed forward control
scheme?

7. Define rangeability of a control valve.




[image: image2.png]8. Draw the characteristics of the following valves:

)] Quick Opening
(if) Equal percentage.

9. Lit any two important characteristics of an evaporation
process.

10. What are the difficulties encountered in the control of a

drying process.
PART-B (5x16=80 marks)
- 1L (@) () With) the help of neat diagram ®
differentiate . interacting and non-

ihtepacting system,

(i) From ‘Yundamentals, derive the ®
mathematical model of a first order
liquid level process.

Or

() () The mathematical model of a thermal (8)
process is given by

A%:F}.—F

AR=R\(T-D+L

>

Where A, p, C, are constants. Find the
degrees of feed over.
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LP162)) ha(A) :
ey and P for the process shown in

Figure 1.

fig1

12. (a) (i) Explain the ‘Cycling’ phenomena in an ()
‘ON-OTF control scheme, with the help
of a suitable example

(i) The level in a continuous-flow mixing (10)
task is controlled by a P-controller. The
normal level is 8m. The overall gain of
the feedback loop is 9.0 and the load
variable gain for changes in feed rate is
0.4m/m%minute. What will be the new
level, if the set point is changed from
8m to 8.5m

Or
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(b)

(@)

(i)

)

(1)

In a first order thermal process, the
manipulated variable is suddenly
changed from 70 lpm to 77 lpm
(maximum value 140 lpm), the
controlled variable changes from 120° to
130" after 45 seconds and finally
reaches a steady value of 135°C. The
chart scale of the transmitter is 60°C to
260°C. The outlet temperature of the
fluid (controlled variable) is measured
at a distance of 12m from the heat
exchanger’ and the fluid velocity is
0.5m/s. Find the controller settings for
P, PI. and PID controller as
recommended by process reaction curve
method.

Explain the ‘damped oscillation method’ (
of tuning a controller

A distiltation column is separating the
mixture of proponebutane into two
products. The feed composition is the
unmeasured disturbance and the reflux
ratio is the manipulated variable. The
control objective is to maintain the
overhead product molar composition
95% propane. Draw the block diagram
and explain the inferential control
scheme for the above process.

List any six purposes in chemical S

processes where the ratio control
scheme in preferred?
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(i)

4. @

Or

Explain in detail with the help of a neat
block diagram, the working of gain
scheduled adaptive control.

Write short notes on ‘split range control
scheme’.

The flow capacity characteristics for
various valves are shown in figure 2.
Identity the type of valves.

(ii)

(1ii)

Yatve AlEm ’vuut’—m
——3

fig.2

With the help of neat diagram, explain
the working principle of pneumatic
actuator.

Why the flow-lift characteristics of a
control valve change after it is installed
in a pipeline?
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(b)

(a)

(b)

Or
Write short notes on the following:
) Cavitation and flashing
(1) Valve lizing
(i) /P Convertor

Explain in detail the closed loop control of the
following process for servo operation.

(1) Mixing Process
(i) Drying Process
Or

With the help of neat diagram explain
the operation of the following process.

() Evaporation.

(i) Heat Exchanger.




