LESSON PLAN

| Cont: ; Date of
| Contact |, : ate
Eé' "f“ C,?fi:” Semester  Branches | Periods £ :fii?i commenceme
9de b | Week A1 | ot of Semester
INETRUMENTATION : :
2OMESE03 |  AND CONTROL y | MECHAWCAL | 6 | 202425 | 06-06-2024
 SYSTEMS
COURSE OUTCOMES
1 Discuss the concepts of measurements and displacement measurement.[K3]
5 Mustrate the working principles of pressure, temperature and humidity measuring
instruments, [K3]
3 Describe the working principles of level, speed and flow measuring instruments, (K2]
4 Discuss stress strain measurement, acceleration measurement and seismic instruments. [K2]
3 Interpret the elements of control system used in instrumentation. [K3]
Outcomies / Text Con A
UNIT | Bloom’s | Topis Topics/Activity Book/ | ¢ Delivery
. MNo. I Ho Method
i Ley '“'!, Relerence i
UNIT-I FUNDAMENTALS OF INSTRUMENTS
Basic principies of measurement, T1,12,
1.1 R1,R2 2
g- measurement systems
w | Generalized configuration of A
5 12 | measuring instruments | o 50 | 2
- = i P R I 1R2
o O functional |
3 oo Descriptions  of measuring | T1,T2,
g 5 13 | instruments Sources of error, | R1,R2 2
'g 3 | Classification and elimination
I ¥ 2 Measurement of Displacement Chalk and talk
B = L4 : T1,13, :
T Theory and construction of /ppt/Videos
[} - ¥ RE;,R[ 2
£ = various transducers &
= = is Measurent of  displacement | T1,13, . LIS MATERIAL
= "~ | piezo eleciric transducers R2,R1
| & 2 1213,
7 E 1.6 inductive, capacitance, resistance | R1,R2 1
it
= ionization and photo eleciric 2T
2 1.7 transducers, Calibration sl 2
O R1,R2
b procedures
O Measurments of displacement by 1
Syllabus | | Sensors
Total 14

|



UNIT-II MEASUREMENT OF TEMPERATURE AND PRESSURE

= 5 1 Measurement of temperature:- TL14, >
B ' Classification, Ranges, RI.R2Z
=
fgi 55 Various principles of T1,T2, 1
= ' measurement — expansion, R1,R2
] : . : TI,12,
o 2, .| electrical resistance, thermistor,
= 23 R1,R2 2
= thermocouple, Pyrometers
3 E Measurement of humidity: T1T2
1 E g 24 | Moisture content of gases, sling | R1,R2 2
2B psychrometer, absorption Chatk and talk
E_'G,* = psychrometer, dew point meter T1,52; fppt/Videos
e H 25 | Measurement of Pressure: R1,R2 2 &
% |l Introduction NETEL
£ B Units — classification, different | 4, 1
5= ¢ | principles used, Manometers, s
e = RI,R2 2
o= Bourdon pressure gauges, :
£ 3 bellows — diaphragm gauges,
% Low pressure measurement
@ 5q thermal conductivity gauges — TL,T2, 2
= ' ionization pressure gauges, RLR2
E Meleod pressure gauge.
sy o Advanced material for 1
Gyl measurement
Totual 14
UNIT-ITT FLOW, SPEED AND LEVEL MEASUREMENT
k= I Measurement of level: Direct T1.32,
LA 11 | method — indirect methods — R1.R2 |
S capacitive, ultrasonic,
E E magnetic, eryogenic fuel level T1.12,
o o § 1.2 | indicators — bubbler level RI,RZ 2
g = 5 indicators.
= = _ | Flow measurement: Rotameter, | T2,13,
1 3¢ O 3.3 R1R? 1 Chalk and talk
2E5 . e [ppt/Videos
| el 10 magnetic, ultrasonic, turbine T2,T3,
R o8 14 2
= 2L Now meter RI,RZ
z ot B Hot — wire anememeter, laser T1,T2.
— 3.5 | Doppler anemometer (LDA) RLR2 | 2
oy
' E 16 Measurement of speed: T1,T3, i
, 7" | Mechanical tachometers — R1,R2 ]




electrical tachometers —

3.7 | stroboscope, non-contact type of | T&T3: 2
| tachometer R1.R2
‘{;' A Advanced fluids for level 1
Syllstis measurements
Total 13
UNIT-1V MEASUREMENT OF FORCE, ACCELERATION AND
& VIBRATION
g - - Measurement of force: Proving |TLT2, |,
S ’T,-l ' ring, Load cells - strain gauge, | R2.RI
Y an hydraulic and pneumatic load TLI2, ||
8 T el R1.R2
i E Various types of stress and strain | TLT3,
= 43 | measurements — electrical strain | R1ILRZ | 2
3 ﬁ gauge , gauge factor .
v = % - method of usage of re_.sistance T1,T3 ! Chialk and talk
=R ; strain gauge for bending R1,R2 /ppt/Videos
7 = = compressive and tensile strains . | TL12, &
! ;= 45 | usage for measuring torque, T3 2 SIMULATIONS
g 3 strain gauge rosettes R1,R2
2 3 Measurement of Acceleration TI1.TZ,
. 3 B 44 | and Vibration: Different simple | R2,R1 2
| Hog instruments, -
, - principles of seismic instruments | T1.TZ,
. 8 4.7 YVilbrometer and accelerometer | R1,R2 2
' using this prineiple
‘If:'c‘l'.'_fl'j Integrated Electronic Piezoelectric i
5?1'.,..;_'.,,,. - (IEPE) accelerometers
- Total = 13
n UNIT-V ELEMENTS OF CONTROL SYSTEMS
2= Introduction, Importance of T1.T3,
_E 3 £ 5y |controlsystem, Classification— | R1,R2 | 2
2 E 3 open and clc.ts‘ed systems o :Lu G
v 5 2.3 CLOSED SYSTEMS - servo 1,12, ippt/Videos
a g <3 mechanisms-examples with R1,R2 2 &
=EE | block diagrams, temperatur LMS/ QUIZ
o 3 E examples with block diagrams of | T1,T2, /
&5 53 | speed & position control RZR1 2
e systemis.
mic | Hierarchical suitability. Strategic
;:I_T-.j..d | control points 1




Total | 7

~ GRAND TOTAL 61 il
Text Books: .
S.No. AUTHORS, BOOK TITLE, EDITION, PUBLISHER, YEAR OF PUBLICATION
T1 R. K. Jain, Mechanieal and industrial measurements, 12th

Edition. Khanna Publishers, 2016
T2 Jain R.K. “Eng_,meering'l-ulatmlug}r“ﬁ 21st
Edition, Khanna Publishers, 2018.
gz | M Gopal, 1 J Nagrath ,”Control System Engineering” 6th Edition, Generic,2017.

Reference | dunlu .
S.No. | AUTHORS, BOOK TITLE, EDITION, PUBLISHER, YEAR OF PUBLICATION

R R.K. Rajput, “Mechanical Measutements and Instrumentation”, Stk

Edition. 5. K. Kataria & Sons, 2013 _

Katsuhiko Qgata, “Modern Control Engineering Prentice” 7th Edition, Hall of India, New
| Delhi, 2016.
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