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Semester: I&II
Subject Name: - Advanced Measurement and Data Analysis
Subject Code:  ME 50109


	Unit No.
	Topic
	Method
	Media
	Student Activity
	Assessment Tool
	Remarks

	I
	Unit 1: Introduction to advanced measurement methods 
Introduction to measurements for scientific and engineering application, Broad classification of methods for measuring field and derived quantities 
	Lecture
Demonstration

	PPT

Black board 

	Derivations, Numerical
	Home Assignment I
Test-I

End Sem

	Test I out of 30 marks, to be converted to _10_ marks


	II
	Unit 2: Data analysis 
Principles of measurement, parameter estimation, regression analysis, correlations, error estimation and data presentation, analysis of data 
	Lecture
Demonstration


	PPT
Black board 

	Comparative study

Data collection 

Derivations, Numerical,
MS Office Excel. MATLAB Sheet 
	Home Assignment II
Test-II

End Sem

	Test II out of 60 marks, to be converted to 30 marks 

	III


	Unit 3: Field quantities measurement 
Measurement of field quantities: thermometry, heat flux measurement, measurement of force, pressure, flow rate, velocity, humidity, noise, vibration
	Lecture 
Demonstration

Experiment performance
	PPT

PPT
Black board 
Actual Power plant

Visit
	Derivations, Numerical Presentation  
Data analysis
	Assignments III
Test-II

End Sem

	

	
	
	
	
	
	
	End Sem out of 100 marks, to be converted to 50 marks

	IV
	Unit 4: Derived quantities measurement 
Measurement of derived quantities: torque, power, thermo physical properties, radiation and surface properties 
	Lecture 

Demonstration

Experiment performance
	PPT

Black board 

	Derivations, Numerical Presentation  
Data analysis
	Assignment IV
End Sem

	End Sem out of 100 marks, to be converted to 50 marks

	V
	Unit 5: Analytical methods Analytical methods and pollution monitoring, mass spectrometry, chromatography, spectroscopy 
	Lecture 

Demonstration

Experiment performance
	PPT

Black board 

	Derivations, Numerical Presentation  
Data analysis
	Assignments V
End Sem

	End Sem out of 100 marks, to be converted to 50 marks

	VI
	Unit 6: Types of control actions Basics of P, PI, PID controllers, pneumatic and hydraulic controllers, electronic controllers, applications to machine tools, furnaces, material handling etc 
	Lecture 

Demonstration


	PPT


	Derivations,

Numerical Presentation 


	End Sem

	End Sem out of 100 marks, to be converted to 50 marks


Levels of Bloom’s Taxonomy applicable for the course – Knowledge / Comprehension / Application / Analysis / Synthesis / Evaluation (Strike out levels not applicable)
Text Books: 
1. Doebelin E.O., Measurement Systems-Application and Design, Mc-Graw Hill 

Publication Co. 

2. Bolton W., Mechatronics-Electronics Control Systems in Mechanical and Electrical Engg., Pearson 

3. Beckwith TG. N. Lewis Buck and Marangoni R.D, Mechanical Measurements, Narosa Publishing House, New Delhi 

Reference Books: 
1. Liptak B.G. Instrument Engineers’ Handbook 

2. Johnson C.D., Process Control Instrumentation, Pearson 

3. J. P. Holman: Experimental Methods for Engineers, Mc-Graw Hill International 

# - 
Details of laboratory course student activity for experiments based on appropriate unit. 
§ - 
Details of Tutorial course student activity based on appropriate unit. 

◘ -
Mandatory Assessment activities as per structure.

Mode of conduct of class test is to be mentioned. 
■ -
Scope of HA should be written in brief. 

□ -
Write unit-wise parameters used for continuous assessment of laboratory course. 

If parameters are used as a whole, they may be described in footer.

○ - 
Write unit-wise parameters used for continuous assessment of tut. course.
Name and Signature of Faculty executing the course plan
1)
Prof. Dr. D.B. Hulwan
Signature of Chairman – BOS
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Course Outcomes

1. Students will be able to do mathematical analysis for the dynamic characteristics of the instruments.
2. Students will be able to do uncertainty analysis, regression analysis for the experimental data
3. Students will be able to demonstrate  and  analyze various advanced  measurements techniques for the field quantities 
4. Students will be able to demonstrate  and  analyze various advanced  measurements techniques for the derived quantities 
5. Students will be able to perform analysis for various controllers  
List of experiments:-

1. Advanced Measurements and Data Analysis

1. Calibration of pressure gauge

2. Calibration of a thermocouple/flow meter 
3. Problem on analysis of data and error estimation.
