What should we do in ME 421 first week? (Fall 04-05)
Pick a Project

You may be asking yourself the question, “What do I do this week that is worth 9 to 12 work hours?” (3 or 4 people * 3 lab hours).  We believe that selecting a project wisely is a worthy endeavor and you should use the time available to do it well.  

You should use the time to 

· talk to the faculty

· talk to the technicians (Ray Bland, Mike Fulk)

· research the topic (test standards, etc.)

You want to make sure that you can get the materials and equipment you need in a timely manner to complete the project.

You also want to predict the usefulness of the proposed method.  A good prediction technique is Uncertainty Analysis (you learned about this in ME311.  If you forgot, there is some info on this in the Data Analysis Notes on the course Web page.)

Thursday 2 Sept 2004

During the regularly scheduled class time, groups meet for the first time to

· Get acquainted
· Begin selection of a project by prioritizing your top three choices
· Assign follow-up tasks to each group member

Monday 6 Sept 2004

During the regularly scheduled class time, all groups meet in E104 GM Room (note this is not your regular classroom).  

You should arrive at class with

· a prioritized list of projects

· a list of questions for the instructors and technicians

Class time on Monday is intended to provide you access to all of the instructors and technicians.  It is at this time that we can resolve conflicts caused by multiple groups wanting to select the same project.  At the end of the period you should know the project on which you will be working.
Wednesday, 8 Sept 2004.
Groups will meet with their supervising instructor (time and place per instructor).  At this time you will turn in and present a preliminary plan.  The Preliminary Plan will include

· Project Title

· Group Number and Members

· Project Purpose 

· Test Setup (equipment description probably including sketches)

· Rationale (how the test system will fulfill the project purpose)

as shown on the attached Preliminary Plan form.  The form can be filled out by hand (neatly and legibly) or can be typed.  You are not restricted to a single page.  The Preliminary Plan is not graded.  
What happens if more than one group picks a project?
Some of the projects can be done in parallel by multiple groups.

Others can be carved up so multiple groups do different parts

Others can only be done by one group.  In this case, the faculty will pick the group and ask the other groups to select another project.   (We will let you know by Friday)

Planning a Project

The projects on the list are considered interesting problems by the instructor or other client.  That does not mean the instructor or client knows how to solve the problem (again, this is like a corporate manager or client).  While the instructor may have some ideas, the group has the responsibility (and freedom) to develop the experimental system.  In other words, don’t expect the project to be planned in advance.
The better (and earlier) you plan, the better (and sooner) this project will be completed.  Since the project involves iteration, we would like to see a bias toward action.  The quicker you can get data, the better you can refine your system.  Uncertainty analysis is one of the better tools for getting to a useful measurement system quickly.
Preliminary Project Plan

Project Title:

Group Number and Members:

Project Purpose:  (Good goals are specific and unambiguous.)

Test Setup:  (Equipment needed with sketch of layout)
Rationale:  (Explain how this experimental system will meet the stated goals.  Quantitative beats qualitative.)

Calendar of Assignments
	 

Week
	Wednesday

Activity
	Activities and Project Due Dates

	Wed 8 Sept
	 Project Discussion With Supervisor
	Wednesday, 8Sept04: Preliminary Project Plan Due.
Begin assembling equipment.



	Wed 15 Sept
	Meet with Supervisor
	Wednesday 15Sept04 “To Do” list with dates or Schedule due

(format per supervisor) 

Complete experimental set-up



	Wed 22 Sept
	Project Time
	Take data and analyze


	Wed 29 Sept
	Project Time
	Take data and analyze
Prepare Presentation


	Wed 6 Oct
	Oral Presentation
	Peer Evaluations


	Wed 13 Oct
	Project Time
	Wednesday 13Oct04 Revised Project Plan due


	Wed 20 Oct
	Project Time
	Refine test system and take data


	Wed 27 Oct
	Project Time
	Analyze and write

Draft Results and Conclusions due Friday 7Feb03


	Wed 3 Nov 
	Meet with Supervisor
	Review of Report

Equipment Return (Equipment list checkout return signed before course grade is assigned to team) 


	Wed 10 Nov
	Project Time
	Final Project Report due Friday (5:00 PM)

Peer Evaluations and Presentation Evaluations due Friday.



Project Guidelines

Overview

Select one of the projects outlined below or develop a project of your own that has a scope of work comparable to the projects listed. Experimental design and engineering content are important aspects of all projects. 

Important aspects of all projects

· Plan to run a preliminary version of your experiment with analysis of results early in the quarter so that you have time to redesign the project to reduce uncertainties and to modify the scope of work as unanticipated questions arise. 

· For every choice you make in your experiment design, include alternatives considered and a defensible justification for your choices.  Quantitatively evaluate sources of uncertainty.

· Compare the experimental result to theoretical values or handbook values or both.  If there are discrepancies between your results and published results or theory, definitively determine the cause and remedy for the discrepancy.

· Consult with your instructors to determine the form your final documentation should take.  In some cases, the final documentation might be something other than a formal written report.  Possible alternative forms of documentation include a user manual or a web page. 

Documentation

· Maintain a 3-ring binder (a 1½ inch binder should suffice) that contains all written deliverables for the project.  Place the documents in the binder in reverse chronological order (most recent in front).  On the due date for each written deliverable, add the new item to the front of the binder. 

· Maintain an electronic record of all data, results, reports, and other deliverables.  The information contained in this record becomes part of the ME 421 lab archive.  Follow-up projects in subsequent quarters may use your team’s record as the starting point for their work.  A “Read-Me” file is required that itemizes the contents of the electronic record and has a short paragraph for each file describing its contents.  At the appropriate time, we will ask you to submit these electronic files to the ME 421 ANGEL drop box.

Project list

Dynamics

Project: 
Devise a method for photographing a fast projectile (such as a bullet) interacting with a target at the time desired (entry to exit).

Scope: 
Suppose we wished to see how a BB interacted with a window during the impact event.  For a given set of conditions, your device would have to be able to record a usable image of the impact event in a single trial.

Contact:
For help with your proposal, see Dr. Stienstra.

Project: 
Devise a method for measuring the “magnitude” of a punch.

Scope: 
We would like to compare punches from boxers or martial artists.  The appropriate measure may be Impulse or Energy.  The group would design, build and test the apparatus.

Contact:
For help with your proposal, see Dr. Stienstra.

Project: 
Develop a prototype head drop test apparatus.

Scope: 
One way to measure helmet effectiveness is through a “head drop” test.  Head drop equipment is available commercially: (http://www.ftss.com/pcat/products.cfm?obr=NS&bm=7&pcat=headdrop , http://www.dentonatd.com/dentonatd/pdf/HeadDrop.PDF ).  We would like to make the first steps in building our own.  The project group would design, build and test a prototype device. 
Contact:
For help with your proposal, see Dr. Stienstra.
Fluid Systems and Aero

Project: 
Optimize Lift and Drag Measurement in Wind Tunnel.

Scope: 
The input voltage to the strain gage load cells has in the past been set at approximately 5 VDC.  The uncertainty in lift and drag measurements may improve if this voltage is changed.  The results of your work may be used to choose a new power supply for the load cells.

Contact:
For help with your proposal, see Dr. Mayhew.

Project: 
Supermileage Car Aerodynamics

Scope: 
Determine a good body shape based upon wind tunnel testing.

Contact:
For help with your proposal, see Dr. Mayhew and Dr. Stamper.

Project:
Wind Tunnel Flow Uniformity and Boundary Layer Study

Scope:
Experimentally describe the velocity uniformity and boundary layer at the wind-tunnel test-section entry at different velocities with both laminar and turbulent flow.

Contact:
For help with your proposal, see Dr. Mayhew.

Project:
Pump Apparatus Improvements.

Scope:
Evaluate the current apparatus and instrumentation used to measure pump performance.   Choose new instruments.  Specify manufacturer, make and model of sensors and other equipment, which cover the correct range of measured values.  Prove that uncertainties are better than those of the existing instruments.  For a given range of operating conditions specify the performance and uncertainty interval.  

Contact:
For help with your proposal, see Mr. Bland and Dr. Mech.

Thermal Systems

Project: 
Design, build, and test an apparatus to determine the convection coefficient between a surface and a fluid of your choosing. 

Scope: 
The experiment should allow you to make a good measurement of the convective heat transfer coefficient and to determine the uncertainty in your result. Select a system such that your results are comparable to published values.

Contact:
For help with your proposal, see Dr. Mayhew or Dr. Mech.

Project: 
Design, build, and test an apparatus to determine the specific heat of a solid of your choosing. 

Scope: 
The experiment should allow you to make a good measurement of specific heat and to determine the uncertainty in your result. The experiment is to be repeated with a solid material of the instructors’ choosing. Select a system such that your results are comparable to published values. 

Contact:
For help with your proposal, see Dr. Mayhew or Dr. Mech.

Project: 
Design, build, and test an apparatus to determine the thermal conductivity of a solid of your choosing. 

Scope: 
The experiment should allow you to make a good measurement of thermal conductivity and to determine the uncertainty in your result. The experiment is to be repeated with a solid material of the instructors’ choosing. Select a system such that your results are comparable to published values. 

Contact:
For help with your proposal, see Dr. Mayhew or Dr. Mech.
Project: 
Hydrogen Production Limits. 

Scope: 
The experiment should allow you to determine and make good measurements of parameters affecting the production of hydrogen through electrolysis.  Study electrolysis equipment.  Choose parameters of interest.  Specify sensors and other equipment, which cover the expected range of measured values.  Use design of experiments to develop a test matrix.  Determine trends from results.  Calculate uncertainties.

Contact:
For help with your proposal, see Dr. Mech.

Vehicle Studies

Project:
Chassis Dynamometer Improvements.

Scope:
Evaluate the current instrumentation for the chassis dynamometer and specify equipment and sensors necessary to program dynamometer load as a function of vehicle velocity.  In addition, specify sensors to determine engine speed to allow determination of transmission parameters.  For a given range of operating conditions specify the performance and uncertainty.  

Contact:
For help with your proposal, see Mr. Fulk and Dr. Mech.

Project:
Development of an Effective Method to Determine Brake Specific Fuel Consumption (BSFC) using the Single Cylinder Dynamometer in the Rotz Lab. 

Scope:
Develop an understanding of the single cylinder engine dynamometer in Rotz Lab.

  
Develop a method to determine brake specific fuel consumption with an uncertainty less than ± 5%. 
Contact:
For help with your proposal, see Mr. Fulk and Dr. Stienstra.

Project:
Supermileage Car Rolling Resistance and Drag

Scope:
Using the existing vehicle, determine the rolling resistance and the aerodynamic drag as a functions of speed.  The objective is to determine the importance of maintaining a slow speed.  One option would be to tow the vehicle with and without a large drag-reducing shield.  This project would provide insight into where design efforts/resources should be placed.  It would also allow the supermileage team to check out their analytical models for rolling resistance and drag.
Contact:
For help with your proposal, see Dr. Stienstra, Dr. Stamper, and the Supermileage Car Team.

Project:
Supermileage Car Burn/Glide

Scope:
Using a mechanical course/vehicle simulator (that already exists), determine the optimum burn/glide strategy for the supermileage competition.  The supplied engine for the supermileage car provides almost an order of magnitude more power than is required by the vehicles.  So, most teams use a burn/glide approach in order to maintain an average speed of 15mph (the minimum required speed).  It's not clear if that should be done with many short burn/glide sequences or a few burn/glide events where the car is ran to much higher speeds and allowed to glide down for a longer period of time.  The project would require some work on the simulator and then testing to optimize the burn/glide schedule.
Contact:
For help with your proposal, see Dr. Stienstra, Dr. Stamper, and the Supermileage Car Team.

Other

Project:
Apply the Design of Experiments approach to quantitatively model a system.

Scope:
DOE is used to determine significant factors in a system and to use those factors to develop an empirical mathematical model to describe/predict response.  For a system of your choice (and our approval), apply the DOE approach.

Contact:
For help with your proposal, see Dr. Stienstra.

Project: 
Evaluate performance of strain gage based force transducers 

Scope: 
A variety of cantilevered and “binocular” geometries are used for force measurement transducers.  The goal of this project is to build “equivalent” transducers, and compare their performance (predictability, resolution, repeatability, etc.) and develop guidelines for future project groups wishing to develop their own transducers.

Contact:
For help with your proposal, see Dr. Stienstra.

Project: 
Popcorn/Dynamite Equivalence

Scope: 
Determine the energy released by a single kernel of corn when it “pops”.  The group would design, build, and test a device to find this.

Contact:
For help with your proposal, see Dr. Stienstra.

Some Templates

Project:
Re-instrumentation of [choose an existing piece of equipment].

Scope:
Determine present instrumentation for [the equipment].  Choose new instruments.  Specify manufacturer, make and model of sensors and other equipment, which cover the correct range of measured values.  Prove that uncertainties are better than those of the existing instruments.  

Contact:
For help with your proposal, see [someone interested in using the equipment].

Project:
Demonstration of [choose a theory or principle].

Scope:
Evaluate any existing equipment which exists for this principle.  Design your own experiment.  Select a system such that your results are comparable to published values.  Choose instruments.  Specify manufacturer, make and model of sensors and other equipment, which cover the correct range of measured values.  Provide handouts that can be copied and distributed to students in a class which teaches that principle.    

Contact:
For help with your proposal, see [someone interested in demonstrating that principle].

