COURSE INFORMATION

Course Code: IC 603(ICE)
Course Name: Industrial instrumentation-II
Contacts: 4
PREREQUISITES
To understand this course, the student must have idea of:

· Transducer & Sensor
· Measurement System
SYLLABI
1.  Flow measurement: Introduction, Head type, Area flow meter, Mass flow meter, Positive displacement type flow meter, Electrical type flow meter, Flow marker, Open channel flow measurement, Solid flow measurement.                            









  08
2. Level measurement: Introduction, float level device, displacer level detectors, Differential pressure type level detector, Electrical type-resistance and capacitance type, Thermal, Microwave and ultrasonic radar and vibrating type level sensors. Level sensors selection and applications.                                                             06

3. Instruments for Analysis: Introduction, Gas analyzers, Liquid analyzer, X-ray methods, Chromatography, Nuclear magnetic resonance spectroscopy, Electron spins resonance/electron paramagnetic resonance spectroscopy. Mass spectroscopy, sampling techniques.                                                         08

4. Digital Transducers: Introduction, Digital encoder, linear displacement transducer, Digital tachometer, Frequency output type transducers, the signal & conversion, the instrument system.                              06                                                                

5. EMC: Introduction, interference coupling mechanism, basics of circuit layout and grounding, concepts of interfaces, filtering and shielding, safety: introduction, electrical hazards, hazardous areas and classification, non-hazardous areas, enclosures, NEMA types, fuses and circuit breakers, Protection methods: Purging, explosion proofing and intrinsic safety.   
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BEYOND SYLLABI COVERAGE

IC 603(ICE).I 
Concept of other non electrical parameters & their measuring system related with this syllabus.
RECOMMENDED BOOKS 

Text Books:

1. Principle of Industrial Instrumentation, D. Patranabis, TMH publication.

2. Measurement Systems: Application and Design, E.O. Doebelin , McGraw Hill.
Reference Books:

1. Applied Instrumentation in Process Industries - A survey, Vol.1 & Vol.2, Gulf Publishing Company, Houston.

2. Process Measurement and Analysis, B.G. Liptak, Third edition, Chilton Book, Company, Pennsylvania, 1995.

3. Process Instruments and Control Handbook, D. M. Considine, Fourth edition, McGraw Hill.

4. Mechanical and Industrial Measurements, R.K. Jain, Tata McGraw Hill.

5. Industrial flow measurement, D.W. Spitzer, ISA press, Newyork.

6. Flow measurement, D.W. Spitzer, ISA press, Newyork.

Lecture Plan


	Cl. No.
	Date
	Topics
	Remarks

	1
	18/01/16
	Flow Measurement: Introduction
	

	2 & 3
	21/01/16 & 22/01/16
	Head type & Area flow meter
	

	4
	01/02/16
	Mass flow meter, Positive displacement type flow meter
	

	5
	04/02/16
	Electrical type flow meter
	

	6
	16/02/16
	Flow marker, Open channel flow measurement
	

	7
	18/02/16
	Solid flow measurement
	

	8
	19/02/16
	Numerical Problem analysis        
	Problems to be solved & Assignment

	9
	22/02/16
	Level measurement: Introduction
	

	10
	26/02/16
	Float level device, Displacer level detectors, Differential pressure type level detector
	

	11
	29/02/16
	Electrical type-resistance and capacitance type
	

	12 & 13
	01/03/16 & 04/03/16
	Thermal, Microwave and ultrasonic radar and vibrating type level sensors
	

	14
	14/03/16
	Level sensors selection and applications
	

	15
	15/03/16
	Numerical Problem analysis
	Problems to be solved

	16
	17/03/16
	Instruments for Analysis: Introduction
	

	17 & 18
	18/03/16 & 28/03/16
	Gas analyzers, Liquid analyzer
	

	19 & 20
	31/03/16 & 01/04/16
	X-ray methods, Chromatography, Nuclear magnetic resonance spectroscopy
	

	21
	04/04/16
	Electron spins resonance/electron paramagnetic resonance spectroscopy
	

	22
	08/04/16
	Mass spectroscopy, Sampling techniques
	

	23
	11/04/16
	Numerical Problem analysis
	Problems to be solved

	24
	15/04/16
	Digital Transducers: Introduction
	

	25
	18/04/16
	Digital encoder, Linear displacement transducer
	

	26
	25/04/16
	Digital tachometer, Frequency output type transducers
	

	27
	27/04/16
	The signal & conversion, The instrument system
	

	28
	28/04/16
	Numerical Problem analysis
	Problems to be solved

	29
	29/04/16
	EMC: Introduction. Interference coupling mechanism, basics of circuit layout and grounding, concepts of interfaces
	

	30 
	02/05/16
	Filtering and shielding, Safety
	

	31
	03/05/16
	Electrical hazards, hazardous areas and classification, non-hazardous areas, enclosures
	

	32
	04/05/16
	NEMA types, fuses and circuit breakers
	

	33 & 34
	06/05/16 & 09/05/16
	Protection methods: Purging, explosion proofing and intrinsic safety
	

	35
	10/05/16
	Discussion
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