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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
B. Tech IV Year | Semester Examinations, March - 2021
INSTRUMENTATION AND CONTROL SYSTEMS
(R15 - Mechanical Engineering; R13 - Mechanical Engineering;
R09 - Mechanical Engineering)

Time: 3 ours Max. Marks: 75
Answer any Five Questions
All Questions Carry Equal Marks

l.a) Whatare t&t types of measurements?

b) What are different typ€s of errors found in measuring instruments? Also, explain the
steps to be taken to imizg’or avoid these errors. [7+8]

2.a)  Explain how the Transducing

place in photoelectric transducer.
b)  Explain working principle i

and compare with the RTD. [7+8]

3.a)  Describe pressure measurement 0¢d gauge.
b)  What are the advantages and disad @ Bellows gauges over thermal conductivity
gauges? [7+8]
4.a)  Describe the measurement of liquid level usinc type level gauge.
b)  Explain the construction and working of a turbine floW meter with the help of a diagram.
[7+8]
5.a) Explain the working of a non-contact type of tachometeO
b)  Explain the working of vibrometer and accelerometer. [7+8]

6.a) What is gauge factor? Explain its importance in measurement o Wges.
b)  How is temperature compensation made in strain gauges? Explain the v‘rki f bonded

strain gauges. [7+8]

7.a)  Discuss about measurement of humidity using absorption psychrometer.
b)  Explain the principle involved in load cells. +8

8.a) What are the basic elements of control system? Explain hydraulic control systems.
b)  Explain the advantages of closed loop system over open loop system. [8+7
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}JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

B. Tech Il Year Il Semester Examinations, March - 2022
INSTRUMENTATION AND CONTROL SYSTEMS
(Mechanical Engineering)

T@) S Max. Marks: 75
& Answer any five questions

All questions carry equal marks

l.a) Explain the worlgng of ionization transducer for the measurement of displacement.
b) Explainb tic and dynamic characteristics of measuring instruments.  [7+8]

2.a) Describe the e &esent in the generalized measuring system block with the
DTe

suitable examples.
displacement is measured with relevant diagram.
<S [8+7]

b) By employing LV
3.a) State law of thermocouples. How are laws useful in construction of thermocouple
thermometers?
b)  Explain the working of ionization p @ge with a neat sketch. [8+7]
4a) A McLeod gauge is available with measuring capillary volume of
150 x10° mm? and a capillary of diameter Iculate the gauge reading for a

pressure of 30 pum.
b)  Explain various arrangements of manometers for pre@\easurement. [6+9]

5.a) Explain the working principle involved in seismic instrumen
b) A seismic accelerometer sensing displacement has an un uency of 20 Hz
and a damping ratio of 0.7. Calculate i) its damped frequency amglitude ratio and

phase angle between the motion of the seismic mass and the a bration if the

latter is a sinusoidal displacement at a frequency of 30Hz and 1kHz. [8+7]

6.a)  Write short notes on cryogenic fuel level indicator.
b)  Why rotameter is called variable area flow meter? Describe its constrticti d
working with a neat sketch. 8]

7.a)  Explain the working of Load Cells and enumerate its applications.
b)  Discuss in detail the working of any one type of dynamometers used for force
measurement. [8+7]

8.a) Describe a typical closed loop control system that can be used to control the
temperature of water being heated by steam.
b)  What is servomechanism? Describe the features of a servomechanism? [8+7]
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

INSTRUMENTATION AND CONTROL SYSTEMS

(Mechanical Engineering)
TingeN2 Howrs Max. Marks: 75
Answer any Five Questions
All Questions Carry Equal Marks
l.a) Classi e nd construction of various transducers.
b) What do Yo by static calibration? Give the steps which are necessary in
performing a c@on. [7+8]
2. Categorize diﬁerer@ of errors in measurements and measuring instruments?
Explain them. g [15]
3. Describe the construction and ing of a Bourdon tube. Describe the C type, spiral
type and helical type bourdon ga ith neat diagrams. [15]
4.a)  Explain the working of ionization p @‘ auge with a neat sketch.
b)  What are the different laws involved i tie ouples? Explain the working principle
of thermocouple in measurement of tempe@ [7+8]
5.a) Explain the working principle of operation of tdrbine flowimeter with neat sketch and
also list out its advantages and disadvantages.
b)  Explain the construction and working of a vibrati hometer for measuring
speed. [8+7]
N\
6.a) Explain the working principle of operation of hot wire anemometepWith neat sketch.
b)  Explain about cryogenic fuel level indicators. [8+7]
7.a)  Explain the principle on which working of resistance strain gauge withweatske
b)  What is meant by load cell? How the load cells are used for the measurement of
in a member.
8. Distinguish the temperature, speed and position control systems with suitable exa
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
B. Tech Il Year Il Semester Examinations, July/August - 2021
INSTRUMENTATION AND CONTROL SYSTEMS
(Mechanical Engineering)
Time: 3 Hours Max. Marks: 75
Answer any five questions
All questions carry equal marks

l.a) Explain with a neat schematic the functions of various elements of a generalized
measurement system.
b)  Explain the sources of errors in measurement systems and discuss their classification and
elimination. [7+8]

2.a) Describe the principle, construction and working of Inductive and capacitive transducers
with neat sketches.
b)  Explain the theory, construction, working and applications of piezoelectric transducers.
[8+7]

3.a) Explain the construction and working of expansion type bimetallic strip and discuss
various sources of errors in it and suggest methods for their elimination.
b)  State the laws of thermoelectricity and describe with a neat sketch the construction and
working of Industrial thermocouple thermometer. [7+8]

4.a)  Explain the measurement of pressure using liquid column manometers and Bourdon tube
pressure gauges with neat sketches.
b)  Explain the principle, construction and working of thermal conductivity and lonization
type vacuum gauges with help of neat diagrams. Mention their ranges of measurement.
[7+8]

5.a) Explain the methods for measurement of liquid level in open vessels and pressurised
vessels with typical sketches.
b)  Explain the construction and principle of working of Hot wire anemometer with a neat
Sketch. [7+8]

6.a)  Explain with neat sketches the working of electric tachometer type and stroboscopic type
speed measurement techniques.
b)  Describe the theory of general purpose accelerometers and explain the construction and
working of Piezoelectric accelerometer. [8+7]

7.a)  Explain the principle and working of strain gauges and derive the expression for gauge
factor. Describe the use of strain gauge for measuring torque with a neat sketch.
b)  Explain with neat sketch the measurement of force using hydraulic and pneumatic load
cells. [8+7]

8.a) Explain with help of block diagrams the working of open loop and closed loop control
systems and compare their performance.
b)  What is transfer function of a measurement system? Derive the transfer function of a
second order mechanical system for unit step input with a typical example. [7+8]
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
B. Tech Il Year Il Semester (Special) Examinations, January/February - 2021
INSTRUMENTATION AND CONTROL SYSTEMS
(Mechanical Engineering)

Time: 2 Hours Max. Marks: 75

3.2)
b)

8.a)
b)

Answer any Five Questions
All Questions Carry Equal Marks

What i§"the rinciple of measurement? Explain the functional descriptions of
measuring igstruments. [15]

be measured with the help of an inductive transducer. Give
the essential featu nstruction of these types of electrical transducer. [15]

What are Thermistor? What are their advantages?

Analyze about McLeod pressure gau [7+8]
Distinguish how a differential m et er from a simple manometer? Explain any
one differential manometer briefly with ajgeat diagram. [15]
Explain the working of magnetic flow meter Wsketch. [15]
Explain the working principle of piezo electric acce 4@ eter. [15]

What are the various types of stress measurement? D he expression for Gauge

factor. [15]
What is a servo mechanism? Explain.
Briefly explain the different types of control systems. 0 [8+7]
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
B. Tech Il Year Il Semester Examinations, August/September - 2021
INSTRUMENTATION AND CONTROL SYSTEMS
(Mechanical Engineering)
3 Hours Max. Marks: 75
Answer any five questions

Ex theystatic and dynamic characteristics of measurement systems with help of
typical ex@mples and sketches. [15]

Explain the gofinciple, construction and working of piezoelectric and photoelectric type
transducers. [15]

Describe the con
measurement circuit

nd working principle of resistance thermometer and draw the
and explain its working. [15]

Explain with neat diagr rinciple and working of McLeod gauge, and Hot
cathode ionization gauges fo measurement. [15]

Derive the expression for flow rat ids through area flow meter and describe the
construction, installation and working eter. [15]

Explain the working of drag cup and ee@chometer type speed measurement

techniques. / [15]

What is a Strain gauge Rosette? Explain the measlir t of torque of rotating shaft
using strain gauge rosettes with a neat diagram. [15]

Draw the block diagram of closed loop control system fo d ?Ed position control

system and explain its working. [15]
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
B. Tech IV Year | Semester Examinations, December - 2019
INSTRUMENTATION AND CONTROL SYSTEMS
(Common to ME, AME)
Max. Marks: 75

gUestion paper contains two parts A and B.

art compulsory which carries 25 marks. Answer all questions in Part A. Part B
congists of 5pUnits. Answer any one full question from each unit. Each question carries 10
marks a ave a, b as sub questions.

PART - A
(25 Marks)
Define hysteresis. [2]
What are the functio a tiansducer? [3]
What materials are used f@r t ogeuples? [2]
What are the limitations o pressure gauges? [3]
List the disadvantages of bub indicator. [2]
Can a piezoelectric accelerome Usedyto check constant acceleration? Justify your
answer. [3]
List the parameters to be considered forthé™selection of metallic strain gauges.  [2]
What are the limitations of elastic force meters [3]
Give the classification of control systems. [2]
Define and explain transfer function. [3]
PART -B \
(50 Marks)
Discuss in detail about the dynamic performance characteristi asuring instruments.

[10]

OR S
Compare and contrast various displacement measuring principles. {

What is calibration? Discuss the need for calibration.

Explain the principles of working of bimetallic strip.

Describe a dead weight pressure gauge and explain its working. [5+
OR

Discuss in detail about the use of changes in chemical phase for assessing the temperat

of a material.

Explain the working of thermal conductivity gauges. [5+5]

Suggest and explain a method for the measurement of level if the liquid is corrosive or

explosive.

Describe the basic concept of seismic instrument. [5+5]
OR

Explain the principle of operation of electromagnetic flow meter. Discuss its merits.

Listout the advantages and applications of non-contact type stroboscope. [5+5]



8.a)  Explain the working of hydraulic load cells.

)  Describe a sling psychrometer and explain the working. [5+5]
‘ ? OR

Define gauge factor of a resistance strain gauge. Derive an equation for the same. Give the
sumptions made and limitations. [10]
10.

help of suitable line diagrams explain the working of position control system.

[10]
OR
11.a) Establis ession for the value of transfer function for a spring-mass damper system
and a rotati meghanical system.
b) Explain the appli€ations of servomechanism. [4+6]
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