STANDARD SYLLABUS FOR FALL 2016
Course number and name: MAE 3810 - Experimental Methods Laboratory

Course credits: 3 

Course type: Required laboratory course

Semester and year: Fall 2016
Catalog description:
The study of basic concepts and methods in engineering measurements and data analysis. Basic topics include mechanical and electrical sensors and measurement instruments, measurement uncertainty, statistic and data analysis. Additional topics include digital signal processing and data acquisition systems using Labview. Applications are to mechanical and aero/thermofluids devices. Two lectures and two laboratory hours. 
Prerequisite courses: PHYS 2415, MAE 2320; corequisite: APMA 3110 

Textbook or other course materials: There is no textbook for this course. All materials for this course including: Lecture notes an lab manuals distributed electronically  

Course objectives:
The objective of this course is to prepare students to be able to competently answer the following questions: 

· Why do engineers conduct experiments?

· What do they need to know before they conduct an experiment?

· What are some common experimental methods and measurement mechanisms?

· How do they assess the results of the experiment?

List of topics covered:

The course is organized into six laboratory modules.  Each module is conducted over a period of two weeks.  The specific topics of the laboratory modules may vary, but are in all cases linked to technical problems of interest to mechanical engineers.  

These topics provide a context in which students:

1. Practice developing experimental hypotheses about specific experimental objectives

2. Devise experimental plans consistent with available equipment through which they can investigate their experimental hypotheses

3. Conduct the planned experiments, collecting experimental data

4. Reduce the resulting data to evaluate the experimental hypotheses, including a rigorous uncertainty analysis both of the predictions provided by the hypothesis and of the reduced experimental results.

5. Construct conclusions from the experiment: assessment of the hypotheses themselves, suggest ways in which the experimental method could be improved.

As such, the specific topics covered by all modules include:

1. Technical background for each laboratory module – may vary depending on what modules are offered

2. Experimental hypotheses: formulation and assessment

3. Experimental plans: construction

4. Data reduction methods

5. Uncertainty analysis

The laboratory modules offered in this course are:
· Lab 1 - Electrical measurement: Introduce some basic laboratory instruments (voltmeter, ohmmeter, and ammeter), Introduce the concept of a virtual instrument, experience some ways in which the measurement alters the quantity being measured, see how a hypothesis can be tested through experiment, Apply simple uncertainty analysis to assess the utility of an experiment
· Lab 2 - Temperature measurement: Introduce some common temperature measurement mechanisms, continue to explore the concept of a virtual instrument, see how a hypothesis can be tested through experiment, apply simple uncertainty analysis to assess the utility of an experiment, learn about time transient response in sensors.

· Lab 3 - Displacement measurement: Introduce some common displacement and strain measurement mechanisms, continue to explore the concept of a virtual instrument, see how a hypothesis can be tested through experiment, apply simple uncertainty analysis to assess the utility of an experiment
· Lab 4 - Flow measurement: Review some fluid mechanics concepts, learn to make a flow velocity measurement using a Pitot-static tube, learn how to do instrument calibration.
· Lab 5 - Vibration measurement: Learn some very basic vibrations concepts, learn to use an accelerometer, see how adding a measurement device can alter what is being measured, reinforce the idea that uncertainty determines how well an experiment is able to test an hypothesis. 
· Lab 6 - Power and efficiency measurement: Learn how to measure electrical and mechanical power, learn how to assess efficiency, learn what a load cell is and how it is used.
Class schedule showing times and durations of weekly sessions:


Lectures   Monday and Friday 12:00-12:50   MEC 205 


Lab Sections:
   
T, We, Th 2:00-4:00, PM 

 


 

T, We, Th. 4:00-6:00 PM 





We.  6:00-8:00PM

Name of person preparing this syllabus: 


G. Laufer, Associate Professor, Appointment: 1989, PhD, Mechanical and Aerospace Engineering, Princeton University, 1979 
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