i ,’ Code-8-4214

Teaching Scheme:

Lectures: 4hrs per week
Praclicals: 2 hrs per woek

Examination Scheme:

Test marks 25
Torm Work 25
End of term

Theory paper 75 (3 hus duration)
Practical Exam —

Total marks 125

Hrs Miks

1 Introduction to Instrumentation Systems. 10 12

1. Definition of Instrumentation.
2.
3. Basic building blocks of a moasuroment system.

Objectives of measurement and the need for control mltmmentauon =

- Briel description of basic funciional ciements

- Brief doscription of suxiliary clements.
Classification of instruments and their comparison

- Null and defloclion lypes

- Manually operated and Automatic types

- Analog and digital types

- Solf generaling and power operaied lypes

Contacting and non-contacting types.

. Typical apphcauom of the Measurement system

- Measurvmeni of sysiem paramelors [or monitoring of
processes andd operations

- Control of processes and operstions
Experimenial Enginvering analysis.

Standards and Cll:bunon.

International standards

- Primary standards

- Secondary standards

- Working stsndards

- Primary calibeation

- Secondary Calibration

- Dirvct calibration

- Indiroct Calibration

- Routine calibration




94

.
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Introduction to the transducer Element 06 q
L. Classification of transducers

- Analog and Digital
- Electro-mechanical and Opto-clectrical
- ~gnvnaiing and Power-oporated
2. Principle of working of the following clectrical transducers.
a Variable control paramoter typo %
- Resistance lype
- Capacitance type
- Inductance type
- Mutusl inductance tlype
b Self generating type
- Electro-magnotic
- Themo-vlectric
- Pieozoeloctrip
- Photovoltaic
3. Principle of working of the following Mechanical transducers
- S,
© Contter
. Disphragm
- Bourdon tube
- Bellows
- Flapper nozzle,
Variable resistance transducers 18

1. Mechani varying types ’
ey - Construction, characteristics and comparison of
various (ypos of puleniiomoiers,
- Application of Ppotentiometers in
prossurc and displacement (block diagrams with
ilferent measuremen( lochniques and o/p
waveform at each stage)
- One practical oxample of displacement

. onl sysiem.
2 Resistivity change types
2) Reosistance strain gauges

= types of sirain L

- constructional details of afj typos
- comparison between
- bonding lochniques usod,

- tompersture compensation techniques used




il - measurement circuitry used for both static and
‘ dynamic strains
b) Application of resistance sirain gauge in measurcment of
force/pressure(Block diagram with different measurement
tochniques and output waveform at cach stage)
©) Typical praciical oxample of a strain messuring sysiom
3. Photoconductive cell (LDR)
Applicstion of photoconductive cell in moasuring
displacomenl snd prossure.
! 4., Thermal resistance change 3
! ; a)Cmmwﬁmcl;;ﬁ;'urhﬁclmdommmofMomtypn
\ | - Thermistors
Voo - IC sensors (LM serics, AD serics)
" b)Moummntofwmpommmmelbow':msdm(Block
| diagram showing measuring techniques)
.. ©) Compensation techniquos used (thrét lead, four lead method)
* d) Typical practical oxample of a temperature moasuring systom
(Block dingram)

IV.  Variabie Inductive transducers 15 17
1. Working principies and constructiona] details of variable
inductanco duweto
- changy in self iductance
~ change in mutual inductance
- change in production of eddy currents
2. Comparison of tho sbove 3 lypes
3. Moasurement of displacoment and prossure using these
transducers (Block diagram with o/p waveforms at each stage)
4. Single o/p and dilferontial o/p amsngement.

" V. Variable capacitive transducers 15 18

1. Working principle and constructional details of
ng varlable capacitance due to
ns with - change in area
P - cliange in distance between platos

- change in dielectric constant.
2. Comparison of the above three types
3. Mensurement of displacement, pressuro and lovol using these
transducers (Block disgram with o/p waveform al esch stagy)
4. Singlo output and differontial o/p arrangement.

Total 64 75

s used
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