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NOTE

@) Answer all the questions.

(i)  All questions to be answered in the answer sheet only.

(iii)  Question paper contains Four Pages.

(iv)  Answer all the parts of a question in continuation.

(v) Do not leave any blank page(s) in between the answers.

(vi) Do not write any thing on the question paper except your hall ticket number.

(vi)  Cross the blank page (s), if any.

Q.1 (@) Compare simple feedback to simple feed-forward control [5]
configuration. Which one you would trust to perform better
in achieving your control objective? Why?

(b) Consider the heater system shown in figure-1below. A [10]
liquid enters the tank with a flow rate F; (ft/min) and a
temperature T, (°F), where it is heated with steam. Let F
and T be the flow rate and temperature of the stream
leaving the tank. The tank is considered to be well stirred,
which implies that the temperature of the effluent is equal
to the temperature of the liquid in the tank.
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Figure 1. ~ Stirred tahk heater.
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Draw the liquid level control scheme for the stirred tank as
show in figure-1.

Compare the characteristics, merits and demerits of the
following: '
(i) PLC Vs PID
(ii) Neural Network Vs Traditional Computing
(i) Airto open valve Vs Air to close valve.

Describe the function of a current to pressure converter
with the help of figure. :

Assume you are driving a carin a traffic where speed limit

is posted at 80mph. Convert the Speed of 80mph in to -

fuzzy variable. Define all the membership function used.

Speed. The speed error may be positive or negative. Take
three linguistic terms for Speed and voltage.

Draw and discuss the block diagram of cascaded control
system. ' -

Why Distributed Control System (DCS) is preferred over
Centralized Computer Control? Justify your answer.

If you are working in a petrochemical industry as a
maintenance engineer, where thousands of process
parameter are measured or controlled. The management

Define Trapezodial rule and interpolation technique?
Explain how it helps to modify the PID equation?
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Draw the block diagram of direct digital control interfacing
to the process for data acquisition and control. Write brief
description of each block.

A temperature sensor T1 produces a logic zero voltage,
when the temperature at its location is greater than 25°C.
Another temperature sensor T2, produces a logic one
voltage, when the temperature it its location is above 10°C.
A heater H is to be turned ON, when the temperature is
between 10 and 25°C. If the temperature falls below 10°C
an alarm is to be sounded. Obtain the Boolean equation
for the above conditions and design the digital signal
conditioning circuit.

Differentiate between electrical and pneumatic actuator.

Given a drawing as shown in figure-2 below. Identify and
name the figure-2. Write the names of the parts indicated
in the drawing.

Figure-2
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Enlist the basic function of SCADA. Draw and discuss the
block diagram of reaj time structure of PLC with SCADA
system. '

Write control valve symbols for:

(i) Hydrolically operated Control Valve
(i) Electrically operated Control Valve
(iii) Mechanically operated Control Valve

A conveyor motor has to started 10 minutes after the start
push button is pressed. Before starting the motor sound
the horn as a warning signal. A stop push button is
provided to stop the above process at any time. Draw the
logic ladder, input and output diagram. :
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QUIZ TEST-1 (Closed Book)

ID No: ' Name: Date: 31/03/04
- Answer all the questions: . Time: 20Mins.
Q.1 Fill the blank with appropriate word (). (2 marks each) [20]
() Minimum value that an instrument can record with [ ]

uncertainty is knownas.................. ...

(i) Give two examples of acoustic Transducer. [ ]
(®) ‘
(1) :
(iii) Which control mode is preferred, when sensor is susceptible [ ]
toNoise ............... (PLPD). :
(iv)  12psig process signal equal t0--=memmmeeeae electronic signal. [ ]
(v) What does HART stands in Control system. [ ]
(vi) Stability of systein reduces with ............... (PUPD).control [ !
Mode. \
(vii) 25% prbcess signal equal to psig (Pneumatic) [ ]
(vm) ‘The value of inaccuracy in maﬁufacturer and is accepted [ |

within stated values knownas.................... ...

(ix) Measurement is......................................... quantity [ ]
to be encountered in a process.

(x)  The equivalent SI range of Pneumatic signalis ...... [ [ 1




Q.2 Indicate the following statements are True/False.(one ' [6]
each)
(i)  If an open loop system is unstable by applying feedback will [
always improve its stability.
(i) Feedback is sometimes used to improve the sensitivity of |
control system. .
(i) A closed loop system is usually more accurate than an open [
loop system.
(iv) Discrete data control system are more susceptible to noise, [
due to the nature of the signal.
(v) Inferential control is basically a extension of feed-forward [
control. '
Lo (vi) Dead time is known as delay in Process. [

. Q.3 Write the correct answer (s) in the bracket. (one each) [4]
{ () Feed control to a chemical reactor where particular |
proportion of component is to be maintained is an example of
.' a) Cascade Control
b) PID Control
¢) Proportional Control
d) Ratio Control

(i) In PI control, Proportional is used to [
a) Overcome the residual error
b) Get faster response
c) Bothaandb
d) None of the above

. N

- (iii)  In Integral control, the FCE responds to [
a) Amplitude of the error '
b) Rate of change of the error
c) Time duration error
d) Bothaandc
e) Bothaandb

(iv). In water heating system the temperature of the water is [
consider to be
a) Manipulated variable
b) Control variable
5 ¢) Load variable
. d) Disturbance variable
e) None of the above
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ID No: Name: Date: 31/03/04
Answer all the questions: Time: 20Mins.
Q.1 Fill the blank with appropriate word (s). (2 marks each) [20]
() Minimum value that an instrument can record with [ ]

uncertainty is known as...Resolution...................

(i) Give two exérnples of acoustic Transducer. [ 1
(1) Piezo electric :
(ii) acoustic filter and IDT

(iii) Which control mode is preferred, when sensor is susceptible [ = ]

to Noise ...PL...........(PI/PD).
~ (iv) 12psig process signal equal to—16mA-----—---—- electronic [ ]

signal. '

(v) What does HART stands in Control system. - [ ]
Highway Addressable Remote Transducer

(vi) Stability of system reduces with ...PI...(PI/PD).control [ ]
Mode. ' : ‘

(vii) 25% process signal equal to 6 psig (Pneumatic) [ S

(viii) The value of inaccuracy in manufacturer and is accepted [ ' ]

within stated values known as  Tolerance.

(ix) Measurement is...an Unkwonm................ quantity to be [ ]
encountered in a process.

(x) The equivalent SI range of Pneumatic signal is 20 to 100KPa | 1
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Indicate the following statements are True/False.(one
If an open loop system is u
always improve its stability.
Feedback is sometimes used t
control system.
A closed loop s
loop system.
Discrete data control Sy,
due to the nature of the
Inferential control is basicall

nstable by applying feedback wil] [ F

© improve the sensitivity of [ T
ystem is usually more accurate than anopen [ T
stem are more éusceptible to noise,
Y a extension of feed-forward [
Dead time is known as delay in Process.

(s) in t:he bracket. (one each)

or where particular ‘[ d
ained is an example of

Write the correct answer
Feed control
proportion of comp
a) Cascade Control
b) PID Control
¢) Proportional Control
d) Ratio Control

to a chemical react
onent is to be maint

In PI control, Proportional is used to
a) Overcome the residual error
b) Get faster response
c) Bothaandb
d) None of the above

In Integral control, the FCE responds to
a) Amplitude of the error
b) Rate of change of the error
¢) Time duration error
d) Bothaandc
e) Bothaandb
In water heating system the temperature of the water is [ b
_ consider to be
* f) Manipulated varjable
g8) Control variable
h) Load variable
i) Disturbance variable
J) None of the above
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Answer all the questions:

Q.1 (@) Discuss in brief the purpose of transducer in control  (3)
application. :

() Classified the transducer, based on the technology with  (10)
suitable examples.

Q.2 Differentiate between: 12)
(3 On-off and Proportional Control
g’)) PI and PD control ‘
PID and Fuzzy Control

Q.3 (@ Discuss in brief the development in direct digital and (5)
micro-computer period in control system.

(b)  Draw the neat block diagram of analog control system (7) |
for water heating. Discuss the function of each
component in brief.

Q4 (@ Discuss the advantages and disadvantages of feed- (5)
forward control system.

(b)  Three pressure sensor each produces a logic zero (5)
output, when the pressure at their location falls below a |
pre-set pressure P1, P2 or P3. A pump is to be turned
on , whenever the pressure at all three locations falls
below the pre-set value. Obtain the Boolean equation
describing the above conditions and design the digital
circuit.

()  Differentiate between electrical and pneumatic  (3)
actuator. -




