Measurement Lab MECH 261/262 
Syllabus Winter 2010   10-03-12(11H58) Always look at this date/time tag for amendments during the semester.
MECH 261 Measurement Lab (2 credits), for students in Civil Engineering and Applied Mechanics
Basic experimental laboratory measurements, such as measurement of temperature.  (Lectures MW Only) Calibration, elementary electrical
and analogue and digital electronic principles. Instruments for pressure
 force, torque, time interval, velocity, acceleration, strain, position, flow and temperature.
MECH 262 Statistics and Measurement (3 credits), for students in Mechanical Engineering
See above, and for that extra credit …
Elementary statistics (Lectures F Only) Introduction to probability: conditional probability, binomial, Poisson, normal, Student “T” and Chi-squared distributions,  random variables, law of large numbers, Bayes theorem, Fourier synthesis, least squares fitting of lines and circles Statistical analysis associated with measurements; regression and correlation.  

 

	Instructor
	Paul Zsombor-Murray, ENGMD454, paulATcim.mcgill.ca 

	Office Hours
	MWF 15H-16H00

	Classes
	MW(F=262) 09:35-10H25, MDHAR G10 for all classes 

	Lab Staff
	Georges Tewfik, Mario Iacobaccio, Measurement Lab: ENGMD159

	TAs
	Adime.BonsiATmail.mcgill.ca, Amir.Borna AT … , Bryan.FishbeinAT … , ahmad.JamalAT … , Hariyanto.DarmawanAT … , Ehsan.MasoumiKhalilAbadAT … , Ali.MosahebiMohamadiAT … , 

	Prerequisites
	None

	Required Text
	(261&262):- Wheeler, A.J. & Ganji, A. “Intro. to Experimental Engineering”, 3rd (2010) or 2nd (2004) ed. (W+G)
 Class Note “Handouts” on my website:- http://www.cim.mcgill.ca/~paul/
 Get in Meas. Lab: ENGMD 154/159 : Sign up in groups of two (2), after 09H00, Monday, 10-01-11, until 16H00, Friday, 10-01-15. Don’t be late. Schedule your first 2 hour lab slot in the period 10-01-19 until -22. Schedule each subsequent lab when you do the current one or at least no later than Friday of that week. You cannot schedule your lab during the week you intend to do it! There are nine (9) labs. Pick up Lab Manual (costing about $2.80) from “Copi-EUS” in ENGMC G7. You must have your lab-acquired data sheets initialled by the TA to ensure that you have actually performed the experiments.


	Schedule:

	10-01-4,6,8
	Introductory lecture
Basic Electronics Review:

Voltage/Current/Resistance;
Lecture 1  Units Conversion
Measurement systems. (W+G)Chs. 1&2

Lecture 2
Lecture 2a
Lecture 2b
Lecture 2c
	Topics, Sample space, Event algebra, Probability experiments

Statistics Lecture 1a
Statistics Lecture 1b

	10-01-11,13,15
	Number systems and arithmetic
Lecture 3 (W+G)Ch. 4, pp.75-77

Data Acquisition.

	Discrete Random Variables

Conditional Probability

Bayes' Theorem 

Statistics Lecture 2

	10-01-18,20,22
	Gray code, Analog to Digital Convertors, Op Amps,  (W+G) Chs. 3&4.
Lecture 3a
 Oscilloscope(W+G)pp.59-61
LAB I  Oscilloscope (note:- Labs start on Tues.,  (10-01-19 ... -22) No labs on Mondays. Labs must be handed in on the Tues., Wed., Thurs., Fri. or Mon. after they were performed. They will be returned before you conduct the next one.

	Averages, Expected values 

Statistics Lecture 3

	10-01-25,27, 29
	Strain gages, Bridge Circuits

Lecture 4
Lecture 4a
Stress and strain

LAB II (10-01-26 …-29)
Introduction to LabVIEW
	Covariance and Correlation 

Statistics Lecture 4

	10-02-1,3,5
	Force/Torque

Lecture 5
Transducer sensitivity 

LAB III (10-02-02 … -05)
Data sampling
	Bernoulli and Related Variables

Binomial distribution 

Statistics Lecture 5

	10-02-8, 10,12
	Force/Torque,

Pressure

Lecture 6
Lecture 6a
Sensitivity and linearity
LAB IV (10-02-09 … -12)
Time constant
	Poisson Distribution 

Statistics Lecture 6

	10-02-15, 17,19
	LAB V (10-02-16 … -19)

Stress and strain
	Law of Large Numbers

(Contained in Lecture 3)



	Study Break 10-02-22 until 10-02-26
	

	Midterm Exam: 10-03-1,3,5
	

	10-03-8,10,12
	LAB VI (10-03-02 … -05)

Transducer sensitivity (part 1) 
Pressure

Motion

Lecture 7
Lecture 7a
Pressure transducer and flow velocity profile
LAB VII (10-03-09 … -12)

Transducer sensitivity (part 2) and linearity
	Continuous Random Variables

Law of Large Numbers
(Contained in Lecture 3)
Statistics Lecture 7

	10-03-15,17,19
	Motion 

Ultrasound

Optical Proximity Sensor

Lecture 8
LAB VIII (10-03-16 … -19)

Pressure transducer calibration and jet profile

	Goodness-of-fit Test 

(Refer back to Lectures 4 & 6)

Statistics Lecture 8


	10-03-22,24,26
	LAB IX (10-03-23 … -04-26) Thermocouple calibration and manufacture

Motion

Lecture 9
	Regression

(Review Lecture 4)

 Statistics Lecture 9


	10-03-29,31
	Optical Incremental Encoder
Lecture 10
	 Student “t” and Chi-square distributions
Statistics Lecture 10


	10-04-7,9
	Temperature

Lecture 11
	Families of continuous distributions

(Refer back to Lecture 8) 

Statistics Lecture 11

	10-04-12,14
	Link to 07, 06, 05, 04 Finals and Midterms (incl. 08)

	


Final Exam date: 
	MECH 261
	MEASUREMENT LAB 
	 10-04-29
	09H00-11H00

	Given with MECH 262B
	 
	 

	MECH 262
	STATISTICS & MEASUREMENT LAB
	 10-04-29
	09H00-12H00

	Given with MECH 261B
	 
	 


Please also check for any changes here: 
http://www.mcgill.ca/engineering-student/schedules/finalschedule/department/ 
Please review the exam policies:
    http://www.mcgill.ca/engineering-student/policies/exam/
 

Please note that I am not permitted to grant any special treatment regarding examinations to any student. Students who believe there are circumstances that might justify making special examination arrangements for them or which might legitimately be taken into account in evaluating their performance, must apply to the Student Affairs Office directly.
 

 

References:  
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	Principles of Measurement Systems
	J. P. Bentley, 1995
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Grading: 

Lab Reports         40%        
Midterm               20%        Open Book 

Final                     40%        Open Book
Weekly(?) probs. Bonus     (may jack your grade or save a marginal failure!) 

A minimum of 50% mark must be obtained each in the Lab Reports and the Final to pass this course. 

