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Learning Objectives
The Learning Objectives of this course are as follows:
e To learn about basic concepts of Instrumentation.
e To understand the basic concept of errors and study different types of errors present in
measurement systems.
e To study different characteristics of measurement systems.
e To study different types of transducers — resistive, capacitive and inductive
e To study signal conditioning.
Learning outcomes
The Learning Outcomes of this course are as follows:
e Understand the basics of concepts of Instrumentation and measurement systems
e Identify and comprehend various sensors used in the real-life applications and paraphrase
their importance
e C(lassify and explain with examples of transducers, including those for measurement of
temperature, strain, motion, and light
e Be conversant in construction and working of signal conditioning circuits

COSTE T A Y

SYLLABUS OF GE-1

UNIT -1 (12 Hours)
Basic concepts of Instrumentation: Generalized instrumentation systems block diagram
representation, Error in measurement- Gross Errors, Systematic Errors and Random Errors.
Statistical analysis of error in measurement-Arithmetic mean, Deviation, standard deviation

UNIT - 11 (9 Hours)
Measurement systems: static characteristics (accuracy, sensitivity, linearity, precision,
resolution, threshold, range, hysteresis, dead band, backlash, drift), dynamic characteristics
(types, fidelity, speed of response, dynamic error)

UNIT - IIT (12 Hours)

Transducers: Classification, Active and Passive. Principle and working of following types:
Resistive (Strain Gauge) Capacitive, Inductive (LVDT), Piezoelectric, Light (LDR),
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. Temperature (RTD, Thermocouple, Thermistor)

UNIT -1V

(12 Hours)

Signal Conditioning: Introduction to Op-Amp, Basic Instrumentation Amplifier, Application of
Instrumentation Amplifiers :

Practical component- 30 Hours

1. Measurement of strain using strain gauge/load cells.
2. Measuring change in resistance using LDR
3. Measurement of displacement using LVDT.
4. Measurement using capacitive transducer.
5. Measurement of Temperature using Temperature Sensors.
6. Design and study basic circuit of Op-Amp.
Essential/recommended readings
1. Doeblin&Manek, Measurement Systems, McGraw Hill, New York, 1992, 5th edition.
2. Nakra& Choudhary, Instrumentation Measurements and Analysis, Tata McGraw-Hill,
2nd edition.
3. AK. Sawhney, Electrical & Electronic Measurements & Instrumentation, 19th revised
edition.
4. Rangan, Sarma, and Mani, Instrumentation- Devices and Systems, Tata-McGraw Hill,
2nd edition.
5. H.S Kalsi, Electronic Instrumentation, McGraw Hill, 4th edition.
6. DVS Murthy, Measurement & Instrumentation, PHI, 2nd edition.
Suggestive readings:
1. D. Patranabis, Sensors and Transducers, PHI, 2nd edition.
2. A Course in Electrical and Electronic Measurements and Instrumentation, (2005), A.K.
Sawhney, DhanpatRai& Co.
3. Mechanical and Industrial Measurements, 3rd Edition, Tenth Edition (1996), R.K. Jain,
Khanna Publishers.
[ GENERIC ELECTIVES (GE-2): Engineering Physics (INGE1B) ]
Credit distribution, Eligibility and Pre-requisites of the Course
Course title | Credits | Credit distribution of the | Eligibility Pre- Departme
& Code course criteria requisite | nt offering
Lecture | Tutoria | Practi of the | the course
1 cal/ course
Practi
ce
Engineering | 04 03 - 01 Class XII pass | Mathem | Instrumen
Physics with atics in | tation
(INGE1B) Mathematics | 10+2

63



