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CO-1 Use relevant measuring instrument as per the requirement -
Unit 1 |Measurement System
Introdu_cl:ion to measuremept and meas.uring i.n1=.trlm1t3,:n-ts3 Classiﬁcation' of ' Q:;l" [0 c] 9 % ST 0 P)' ¢ Caves 2_9-’
1 |measuring Instruments, their characteristics like sensitivity, accuracy, linearity, t
threshold, resolution -4\ o1 ] N "
5 Measuring system, Block diagram with example, stages of measuring system 31 ] D i\ 2y T \5{ ¢ Cave w
with examples — Stage I input signal (detector transducers), Stage II (intermediate G | ﬁl-\').{
modifying), and Stage III (terminating), Types of input signals
Measurement standards :- Time, frequency, Voltage, Current, 3-15 psi etc., %_’ B S —\-Q\p f Qe
3 |ANSI, ASME, ADA, BS, DIN, CSMR, FCI, APL, ISI, and introduction = -\-(') C oy Ee i
Reliability and safety '@ ‘@'12\% < !
Transducers —primary and secondary transducers, classification, working o . J
principle of resistance, inductance, capacitance and piezoelectric transducers 3\ ‘;‘0’)’ T P NG EN] Qr{"d’
4 |with their line sketches, applications of each, sensors, types and applications,
difference between transducer and sensor LY
CO-2 Use control system for the given industrial application K
Unit 2 [Introduction to Control system MCPAL S VoYY T Caverey
Definition , Basic terminology, Objective of control system, Types of Control LIV Y . /
| ! Systems, Effect of Feedback Systems TPy ¢ over tl_{
Basic elements of open and closed loop system, concept of open loop and closed A1) 1) LY ) .
2 |loop systems, Block diagram of Open loop and closed loop control systems, ~ 8P Cave
Effect of feedback, multivariable control systems comparison, Applications and 157) 0 L\'V\/
| |advantage
3 [Time Response of feedback control systems: Standard test signals -unit step, WALV ~N o P? & ave
ramp, impulse and parabolic
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m and its benefits, Basic contro] actions, Two position or On/Off

!oi Introduction to PI, PD and PID Controllers \:ﬂgi\hﬂ/ -t OD]I(‘_ (_QVQYQS_’
ntrol System Components: construction and working, concept of ac : S
Servomotor, synchronous and stepper motor {8&) V) Ly ~+ o)1 ¢ <oVe rb‘,\./
/ ‘—(CO- 3 Use relevant instruments for displacement and speed measurement _""_ e
.(f)nir 3 |Displacement and speed measurement ——— ]
Working principle & use of Potentiometer, Differential transformer (LVDT & »
= s ? CgV
r l l RVDT), capacitive element & Optical encoders taloyvy e e f‘rg?
Mechanical tachometer, Electrical Tachometer, incremental optical d
9 5 : ptical encoder, o
~  |Eddy current drag cup tachometer 2010 1oy = 0 fc cov Crewe]
gz 2410 1~ ‘
3 [Magnetic pickup tachometer, Stroboscopic tachometer, Photoelectric tachometer, +0 “teil) C-—E)\}Q\"f'-ﬁj
non contacting electrical tachometer (inductive pick up & capacitive pick up) 25 | vy
CO-4 Use temperature measuring instruments
Unit 4 |Temperature measurement
Principles of temperature measuring devices — change in physical state, x4 \ UL\ e ENRRY '\\ C cave
1 |expansion, electrical resistance, thermoelectric emf, intensity of radiation, LA | ’
change in chemical state 3103 ) V]
Construction, working, measuring range, accuracy, applications, limitations of 4193\ vy .
5 |devices operating on above principles (Bimetal thermometer, pressure spring 40 ~t o ¢ e
thermometer, electrical resistance thermometer, thermister, thermocouple, <o Y1y
pyrometer) !
Y
Errors in temperature measurement . S vyl
3 |i. Instrument error — calibration error, ambient temperature error, hysteresis error. 124 DB\ e )9] C <V emt‘i
ii. Thermal probe error — time lay error, conduction error, radiation error,
- velocity of error - e}
4 Calibration of temperature measuring instruments - Direct comparison method, D‘] N Q] " Y 'JVQP Q gV Q\/uu\f
| |fixed point method :
CO- 5 Use flow measurements and pressure measurements instruments
Unit 5 |Flow and Pressure measurement
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; primary or quantity meters and AN e Lovee Y
of flow or velocity or secondary meters, their function and examples ;:‘)} o "'F“] )) ¢ o a"‘f
: : V| W
o I’u.mem_c or Primary meters - Be!low type meter, Rotating impeller type meter, ay | U"-"I A
Positive displacement meter, Rotating lobe meter, Nutating disc meter Their 40 -+ p]’\ c ~Caov ¢
function, working principle, sketches, applications and limitations Ef’[ ) ill %Y | Ytlf
Rate of flow or Secondary meters — Obstruction meters Orifice, Venturimeter, Vg )
Flow nozzles, Variable area meter, Pitot tube Velocity probes -0 \
3 Tota.l. pressure probe's, Static pressure probesDirection sensing probes =S q Topi ¢ Cay ({Q}f'
Spem.al meters.Turbi.ne meter, Hot wire anemometer, Magnetic flow meter Their el
function, working principle, sketches, applications and limitations.
Pressure Measurement Classify pressure measuring devices — Manometer, Elastic Q_g\ Y &y
gauges, Diaphragm, Pressure capsules,, Bellows , Pressure springs 40
Electronic pressure sensors/Transducers - Resistance, Inductance and Capacitive 24\ n ‘ >4 .
type 3—0 W Qve
4 |There function, principle, working, sketches, applications and limitations of 28|y | 2] Wf
above pressure measuring devices.
Low pressure gauges- McLeod Gauge, Pirani gauge. ;
Calibration of pressure gauges using Dead weight Pressure tester m
CO- 6 Use relevant instruments for measurement of strain. {Seq ety
Unit 6 |Strain measurements % E
Strain MeasurementStress- strain relation, types of strain gauges, strain gauge a3\ i?\_"(l)] v - \9 e (@' V‘Q ﬂ\k’
: materials . 0| ol e
’ Resistance strain gauge- bonded and unbonded, types (foil, semiconductor, wire A % A q P Cavp
wound gauges) : <19 \ ' —Lapr e N7
|3 |Selection and installation of strain gauges, load cells, Strain rosettes Gl Ll 1~ C oVere sy, "q s
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