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FEEE 6301
Sixth Semester Examination — 2011
INDUSTRIAL PROCESS CONTROL AND DYNAMICS

Full Marks - 70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10

a
b

(a)
(b)
c)

)
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What do you mean by open-collector and hysteresis comparators ?
What is the difference between a DIAC and TRIAC ?
What are the merits of proportional, integral and derivative controller?

Draw the characteristics of a two position controller with neutral zone and
give one example of it.

Write the difference between feedback and feed forward controller.

A tank containing liquid has an outlet at the bottom. The relationship
between the output flow Q_,, (m*/sec) and liquid level h (m) is given by
Q,,; = k h"2), where k is 1.156 (unit). Suppose, the input flow rate is
2 m¥sec, at what value of h will the liquid level stabilizes from self
regulation?

What are the important advantages of GTO over SCR as a switching -

device in final control ?

Define proportional band. How is it related to the proportional gain
between error and controller output?
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(i) Draw the block diagram showing the general features of a cascade ,

process control system.
(i) What is the need of self-latching ladder diagram ?
2. (a) Draw a voltage to current converter circuit using an OP-AMP. 5]

(b) A measurement of temperature using a sensor that outputs 6.5 mV/°C must
measure to 100°C. A6 bit ADC with a 10V reference is used. 5

(i) Develop a circuit to interface the sensor and the ADC
(il)y Find the temperature resolution.

3. (a) Anintegral controller is used for speed control with a set point of 12 rpm
within a range of 10 to 15 rpm. The controller output is 22% initially. The
constant K, = —0.15% controller output per second per percentage error.
If the speed jumps to 13.5 rpm, calculate the controller output after
2 second for constant e,,. 7

(b) Draw the circuit diagram and describe the operation of either an electric
or an electronic error detector. 3

4. (a) What are the advantages of cascade control configuration ? Draw
cascade control scheme for jacketed reactor in which hot oil is supplied
to the jacket. Reactor temperature is the primary variable and jacket
temperature is the secondary variable. 5

(b) Compare two position and multi position control mode. What are the
benefits and drawbacks of P, and D control modes ? 5

5. (a) Draw the block diagram representation of a data-logging system using
computer and explain. 5

(b) Draw the hierarchical DCS structure and explain function of each level.
5

6. Pressure measurement system uses a sensor that converts pressure into
voltage according to the transfer function Vp = 0.5 P2, This voltage is then
converted into a current. As the pressure varies from 0 to 100 psi, the current
varies from 4 to 20 mA. 5+5
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(a) Find the transfer function equation for the conversion of voltage current.

(b) What pressure change will cause the current to change by 1 mA from
19 mA to 20 mA ?

7. (a) Suggest with resons suitable controllers for the following system : 4
(i)  Liquid level control system (Single set point);
(i) Temperature control liquid (Multiple set point);
(iii) Speed control of a motor;

(iv) System with small process lag and when process load change
occurs.
(b) Develop the control system for an automatic coffee-vending machine.

Insertion of a coin and pushing of bottons provides a cup with coffee
that can be black, with sugar, with cream, or with both. Describe the

features of the machine as a discrete state system. 6
8. Write short notes on any two from the following : 5%2
(a) Ration controller
(b) Ladder diagram
c) Composite controller
)

(
(d

Photodetectors.
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