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The Essence of the Senior Design Project

The goal of this course is to prove to yourself and the University that you are prepared for employment as an engineer/engineering technologist.  Your project should challenge you and force you to utilize all of the engineering training that you have acquired in completing your degree.  Ideally, your project should be just beyond what you feel you can accomplish.  Once you graduate you will be continually challenged with intimidating projects that you won’t feel comfortable with initially.  As you gain experience, you will find that you can learn on your own and overcome any obstacle set before you.  This is the essence of this course.

Ideally, your project should be thought of as a potential product.  It is strongly encouraged that you work with a company on your project.  Often times there may be a product or a portion of a product that they would be willing to sponsor you to complete for your senior design project.

Overview of the Course

ETEE3641 is a design course which consists of a student selected (NOT assigned) project conducted by one or more people.  Teams must be approved by the instructor.  It is an "all laboratory" course and time is managed by the individual or team managers.  It is your responsibility to schedule time each week for research, design, and fabrication of your project.

When overhead and profit are considered, engineering time is quite expensive.  Keep a daily record of time spent on your project and use the rate of $25.00 per hour to determine the labor cost for the project.  An estimate of the overall project cost including the total labor should be included in your final report.

A laboratory notebook will be kept in accordance with the rules attached to these procedures.

The project must follow the general guidelines outlined in the proposed project report submitted to and approved by the instructor.  Any significant deviations must be recorded in the notebook and submitted in writing to the instructor for approval.  Approval will consist of an initialed copy of the request for approval which should be permanently attached to a page of the notebook.

An engineering project always involves a set of specifications.  Before starting the design, and surely before any equipment is built and tested, a firm specification must be agreed upon by the customer and the engineer.  Before you do anything else, therefore, prepare a set of specifications that include the absolute minimum and maximum values of all crucial "design goals."  You will not be graded on how well your final product meets the prepared specifications; but the depth to which the original specifications goes and the extent to which it truly specifies the anticipated product is part of your design project and will be graded.  In other words, the final result of your project will be graded based on your project proposal.  You must complete all of the goals that you outline in your proposal.  The deadline for the Project Proposal is the last week of the Fall semester if you are registered in the Spring.
The results of the design project will be:  (a) presented orally by either you working as an individual or all members of your team and (b) by a written report prepared in accordance with the instructor's guidelines (ONE WRITTEN REPORT PER GROUP).  Oral presentations will be open to the public and will be scheduled during the last week of the semester.
Grading

Grades for the course will be based on:


(a)  Notebooks - completeness and clarity (See Part I)

(b)  The overall scope of your project.  You should not expect an easy grade for an easy project.


(c)  Oral report including a question and answer session (See Part II)


(d)  The written report (See Part III).  One per group.

Part I - Rules for Laboratory Notebooks
1.
Notebooks are to be bound, no spiral binders or loose leaf.

2.
All pages must be numbered for the purpose of indexing.

3.
Each entry must be dated and the total time spent recorded.

4.
Each new experiment must start on a new page.

5.
DO NOT ERASE.  Errors can be corrected by drawing a single line through the entry, initialing and dating the correction. Use a pen!!!
6.
Graphs and other entries, including instruction sheets can be glued or stapled into the notebook.

7.
The notebook is a chronological record of your work -- not an experiment-by-experiment record.

8.
An index, showing each experiment and the pages on which approximate entries are made should be started on the fourth page from the end of the notebook.

9.
Record all data directly in the notebook, not on a piece of scrap paper later to be transferred in the notebook.

10.
Notebooks serve as scientific diaries and should include the following:


(a)  All preliminary calculations and designs


(b)  All test circuits used in the experiment with all parts properly labeled


(c)  Observed data (be complete)


(d)  Calculated results


(e)  Curves - properly labeled


(f)  Record sketches.  For example: Sketches of waveforms obtained


(g)  Conclusions


(h)  An account of all difficulties encountered and the methods used to overcome them.

The notebooks may be reviewed periodically by the instructor, and they will be collected for grading at the end of the course as part of the Final Report Grade.

Part II – ETEE3641 - Project Oral Reports

Oral Reports are scheduled during the last two weeks of the semester.  These are open to the public.  Non-participating students, faculty and administrators are encouraged to attend and ask questions.  Attendance at all presentations is mandatory.  Do not, therefore, plan to give your report and then be absent from the others.
We expect these oral reports to be given on a highly professional level.  Business dress during presentation is required.  Timing is very important.  We will limit the formal talk to 12 minutes, questions and demonstration to 5 minutes.  A five minute interval between reports will enable the next group to set up their demonstration.

Since timing is important, a prior practice session involving you and your partner (and invited guests if you wish) will be necessary.  Do not leave the timing to chance.  You will surely run over time or get involved in an embarrassing situation.

The presentation must be split between all the members of your team.  One partner might, for example, handle the formal report and the other handle the demonstration.  However it is done; keep it on a smooth, professional level.
You can assume the audience has a technical background at the associate degree level.  You cannot assume that the entire audience knows what your project is trying to achieve.  Several minutes of overall introductory description of the project will keep the audience with you - neglect of this section of the report will lose the audience before you start.

The presentation room will include a computer and an LCD projector.  Your presentation must be made using this equipment only.  You may not utilize an overhead projector, whiteboard, or paper easel. All presentations must be made using Microsoft PowerPoint.  You should assume 1 minute per slide (don’t include title slides in this estimate).  You must bring your presentation on a CD.  DO NOT bring only a USB memory key.  However, you may bring one as a backup measure.  It is good practice to try the CD on another computer to make sure that it will operate and that all pictures/movies are contained in the presentation.

Part III - – ETEE3641 - Written Reports
Two Status Reports are required to demonstrate proper project progression. Templates and the grading rubric are available on the course web page. 

A comprehensive Final Report is one of the requirements for completion of ETEE3641.  The requirements for this report are rather stringent.  These requirements are outlined and discussed in the following paragraphs.

In many companies all of your work as an engineering technologist will be presented in written form.  Your work and worth to the company will be judged by what you present on the printed page.  

The required format for the final report for this course is:


1)  Abstract


2)  Background of the Topic


3)  Review of Current Literature


4)  Experimental Method


5)  Experimental Results


6)  Conclusions


7)  List of References


8)  Bibliography


9)  Appendices – Including your project proposal.


1)  The Abstract is a very concise synopsis of what your project is and what is contained in the report.  It will typically consist of one paragraph.  It is usually written last once the entire report is completed.

The next two topics are included for several reasons.  It is vital that you learn to use standard engineering library reference techniques.  You will need them after graduation.  Diligent use of the library will also aid you greatly in your design project for this course.  Each hour spent in the library will save several, usually many, hours of design and experimental work.  


2)  The Background of the Topic is required to ensure that you are aware of techniques that have been applied to your project in the past.  Include information on similar products, projects or designs that have been attempted or completed by other people working in the field.  This section should essentially be a justification of why you are attempting this project.


3)  The Review of Current Literature should be of great help in your design project.  We are asking "How are other designers doing the job now?"  In fast-moving fields, references cited would typically be less than two years old.  This also involves published data about systems not yet available on the market.  This information can also include websites.


4)  The Experimental Method section describes your work.  It usually begins with a block diagram then discusses the blocks.  Circuits and software you designed and used will also be discussed.  It includes the design specifications.


5)  Experimental Results include a verbal discussion supported by curves, tables, etc.


6)  The Conclusion sums up the whole project.  If you had to do it over, what would you do differently?  Discuss the cost of the project in terms of the material or parts and the labor costs.


7)  List of References includes all references cited in the paper including website.


8)  Bibliography includes references not cited that were useful to you.


9)  Appendices include materials that contribute to the paper but are too bulky or not suited to the main body of the text.  Example:  computer printouts, lengthy calculations, special data sheets, etc.  Also include a copy of your original Project Proposal.

The report should be typed doubled spaced.  The left margin should be one and one-half inches wide.  The right, top, and bottom margins of each page should be one inch wide.

In the body of the report, a note to a reference in the list of references should be placed in the line with a number enclosed in parentheses.  Numbered entries in the list of references and/or bibliography should use the IEEE reference/bibliographic format for technical reports.

Each figure should have a figure number and a caption with the word figure abbreviated and capitalized e.g. 

	Fig. 4 Block Diagram of Lunar Lander.


Landscape figures should be placed in the bound report so the figure number and caption are to the right when you face the page, e.g. binding is to the left.  Ideally, a reader should be able to obtain all the information necessary to interpret a graph or a figure by studying the page without having to refer to the text.  The axes of a graph must be labeled, including the proper units.  Measured points on a curve should be so indicated with suitable symbols such as small circles, small triangles, etc.  Theoretical curves on graphs have no such symbols.  Of course, the curves are usually smooth and continuous.  If more than one curve appears on a graph, use different line types such as a solid line, a broken line, or a dash-dot line.  You are encouraged to use Excel or other relevant software for presenting graphs and curves.

Tables should be numbered with Roman numerals and should have a title, e.g., 

	Table II Transistor Performance Data.


Equations should be numbered consecutively.  Place the equation number on the right side of the page and number the equations by sections.  For example, the third equation in section IV of the report would be (4-3).  This procedure reduces the amount of work necessary in renumbering equations as revisions are made in the report.  Microsoft Word or other word processors can be used for typing equations and for easily numbering them as well.

The written report should be stapled without a cover.  DO NOT waste your money on commercial covers as they are usually discarded before filing.  Pages should be numbered except for the first page or title page.  This page should contain (just above center of the page):

	the title of the project

	your name,

	your partner’s name


And the following words (just below center of the page):

	Technical Report Submitted In Partial Fulfillment of the

 Engineering Technology Project Course

	ETEE3641

	Spring Semester, 2010

	

	Submitted date


The second page should be the table of contents.  It will list the topics and the page numbers.

Following the table of contents, an index of symbols used in the technical report should be included.  This index contains the symbol and the meaning of the symbol.  Acronyms can also be included here.  An index to figures should follow the index of symbols.  This page will contain the figure number, the figure caption, and the page number of the figure.

Lower case Roman numerals should be used for numbering the title page, the table of contents, the index of symbols, and the index of figures.  Although the title is page "i", do not place a number on it.  Starting with the abstract, use Arabic numbers for numbering this page and following pages.

The form for reference/bibliographic entries varies somewhat from one technical journal or publisher to another.  The form to be used for reference/bibliographic entries for the technical report is that used by the IEEE.  See any of the IEEE journals or groups for the proper format or consult the IEEE Author Kit.

ETEE 3641  PROJECT PROPOSAL

DEADLINE: January 25th, 2011
The Template for the proposal is provided on the course web page, where you will also find a sample Project Proposal.  Warning: the Template is what you need to follow – the sample proposal may or may not be a good one!

The material on the following several pages was provided by Dr. Coowar.  It is relevant to the development of your proposal, but is not a template for it.

References:  Extensive use of the library will be required of each student team.  Sufficient books and journals such as those published by the IEEE and the Engineering Index are available in the Library. 

Goals:  The Project Proposal is designed to increase the probability of each student’s success in their chosen Senior Design project.  The student is expected to do extensive research on a project that is decided upon in consultation with the ENT Department faculty.  Each student should generate several ideas for his or her project.  Each idea should then be researched and the student should decide which idea would make a suitable project for the 15 week semester.  Students may seek advice and suggestions from their ENT faculty advisor.   To successfully complete the project proposal, students are expected to:

· Identify an appropriate and manageable topic that will be the basis for a senior project that can be designed and built in a 15-week semester.  A concise statement of objectives and what you intend to design and build will be one of the outcomes in this course.

· Conduct a background history of the topic, a current literature search of the topic, and a list of references pertaining to the topic and submit this material in IEEE format along with the completed project proposal.

· Prepare the proposal appropriate to the objectives of the project, including a time line for completing the various tasks to complete the project (see sample in this document), and

· Complete a written proposal for the senior project that you will design and build.

· The proposal should include a Engineering Specification (see sample in this document).

· The entire project proposal should not exceed 5 pages and should be submitted to the instructor via email in Microsoft Word format.

NOTE: it’s very important to identify in your proposal an ENT faculty mentor, who is familiar with the topic of your proposal and that he/she agrees to be your project mentor.
REVIEW OF CURRENT LITERATURE

As you write about the Review of Current Literature for this course, please use the following as a guide.  Pay particular attention to the format of this part of the paper.

You are writing about the articles, not  about your project.  You are trying to tell your audience whether the article was useful to you.  List only articles that have some relevance to your project -- no need to give reviews of articles that have no relevance to your project.  For each article reviewed you should:

1)
Give the reference number from your reference listing, title, author, publication, and date of publication.  Underline the title.  Please use the IEEE format style as was given to you earlier in the semester for the actual reference list which will come later in the paper.

2)
Present a one or two sentence synopsis of the contents of the article.

3)
Tell whether the article contained useful circuit diagrams, component values, curves, flow charts, photographs, bibliography, etc.

You are trying to tell your readers whether to invest their time and effort in finding the articles that you reviewed.  You are not trying to present a condensed version of the article.

Please see the next page for a sample write-up for the Review of Current Literature and a sample for the List of References.

SAMPLE

Review of Current Literature Sample

[3]   China’s Food, by Vaclav Smil, which appeared in The Scientific American, Dec. 1985 provides a comprehensive discussion of China’s food needs and her success, or lack of it, in meeting these needs.

The author points out that China was unable to provide adequate nutrition during drought and flood years prior to the establishment of the Peoples Republic in 1949.

Initial U.S. estimates were that collectivization of farms between 1959 and 1961 was the cause of 16.5 million deaths by starvation.  Recently released data has increased that number to 30 million deaths and about 33 million lost or postponed births.

The author concludes that China’s nourishment, while less than developed countries, is adequate at the present but is far from assured for the future.

The article includes three pages of color photographs, several clear and useful graphs, and a short bibliography.

The following list of references would be placed on its own separate page.

List of References Sample

[1]   ...

[2]   ...

[3]   Vaclav Smil, “China’s Food,” The Scientific American, vol. 43, pp. 45-50, Dec. 1985.

[4]   ...

Sample Timeline

Week

1
2
3
4
5
6
7
8
9
10

Task1

*******

Task2


******************

Task3





**********

Task4






***********

Task5








***************

Include a detailed description of each task.

ETEE 3641 – SENIOR DESIGN PROJECT

Preparation of an Engineering Specification

Your first task in ETEE 3641 will be to prepare an engineering specification to cover the design project.  In some cases, it will not be an item of hardware you are specifying, but will be an engineering study of some type.

In either case, your specification should be written under the assumption that someone else will be doing the work and you are telling the person what you expect.  What is the least you will accept?  On what basis will you decide that the person or company has adequately supplied the goods or services?  At the beginning, include a short paragraph describing such things as operating conditions, environment, lifetime, duty cycle, who will operate the equipment, etc.

An example of each type of specification is given below:

25 Watt Audio Amplifier

This amplifier will be used in a residential environment.  It is expected that this amplifier will operate over eight years without major repairs.  This equipment shall be safely operable by a wide age range of family members.  Controls shall easily be viewed and operable from the front panel.

	Power Output:
	25 Watts with less than 1.5% distortion 

	Frequency Response:
	( 2dB, 20-18, 000 Hz

	Hum and Noise:
	70 dB below rated output

	Inputs:
	Microphone, 100,000 or 200 ohms unbalanced, RCA jack

	Output Impedance:
	4,  8 and 16 ohms

	Controls: 
	Mike 1, Fader, Master Volume, Bass (+8 dB to -19 dB at 50 Hz), Treble  (+12 dB to -15 dB at 10 kHz), Power Switch

	Active Devices:
	All semiconductors

	Power Required:
	105 - 125 VAC 50/60 Hz, 200 watts maximum

	Maximum Overall Size:
	4” x 14” x 12”

	Maximum Weight:
	10 pounds maximum

	Operating Ambient Temperature:
	40 to 120 deg. F

	Case:
	Oak veneer plywood at least 3/8" thick


HYDROELECTRIC POWER PLANT STUDY

Objectives: To study the characteristics of all the hydroelectric power stations on the Susquehanna River.

Information of Interest:

A.
Hydro

(a)
Water head

(b)
Flow rate

(c)
Seasonal variations

(d)
Type of turbines

(e)
Ice problems

B.
Electric

(a)
Types and number of generators 

(b)
Excitation

(c)
Frequency versus load

(d)
Voltage generated and voltage of trunk lines

(e)
Loading percentage as a function of time of day and season

(f)
Reliability and maintenance

C.
Cooling methods and characteristics

D.
Esthetic, ecological, and environmental considerations

(a)
Design for aesthetics

(b)
Fish and other aquatic life

(c)
Wetland considerations

The results of this study shall be presented in a technical report.  The main emphasis shall be concerned with the electrical equipment, but all the above characteristics shall be included for each station.

Brainstorming Guide
As mentioned previously in this document, you must select your project.  A list of projects will not be supplied to you.  If you don’t already have an idea in mind then you may need to “Brainstorm.”

You can either brainstorm individually or with a group.  It doesn’t necessarily need to be your future project group but could be your parents or friends.  Grab something to write on so you can record even your worst ideas.  Start with your interests.  This doesn’t mean “well I liked op-amps so…”  I mean your interests such as watching movies, playing Xbox, playing guitar, listening to my MP3 player, sitting in the park, your real interests.  Now let’s take one of the interests I just listed such as Xbox (Xbox is a video game console).  Start thinking about things you wish you could do to improve your game playing experience.  How about a wireless controller that takes any controller you like and send the signal wirelessly to the console.  Or maybe a low-frequency rumble seat that connects to your sound system (sometimes called a kicker for low-frequency environmental (LFE) sounds).  Maybe a rechargeable battery power system to make it mobile.  Back to the MP3 player…maybe a device that creates a laser light show when attached to the headphone jack.  For your guitar, maybe a music trainer.  Brainstorming means that you just let the ideas flow and start writing them down.  After a session of brainstorming you then cut the bad ideas and the impossible ones from the list.  Then stop and go do something else.  Come back to the list the next and start over.  I guarantee that after a few days one of these ideas will keep coming back and you will lock on to it.  I can help you decide if it is a good project idea.  Good means that it is hard enough, or not too easy, or even possible using the current state-of-the-art.

Here are some examples of past projects.

1.  One student came to me and we started the brainstorming with “what are your interests.”  He stated that he loved working on and riding his motorcycle.  After a few minutes he said one of the things he wished he could improve was his taillight.  I suggested maybe using LEDs.  His response was that there were already LED taillights available on the market.  So my next question was what’s wrong with them and how can they be improved.  He decided that he really wanted them to blink rapidly when the brake was applied as a safety feature.  He took this on as his senior design project.  The taillight consisted of 40 red LEDs mounted on a printed circuit board of his design.  A microcontroller received signals from the signal and brake switches on the bike.  Then depending on the mode the microcontroller turned the LEDs on and off.  At the end of the project the taillight was mounted on his bike and fully operational.

2.  A student said his interest was basketball.  He enjoyed reading all of the statistics for the different teams and trying to predict the out come of each game.  After brainstorming he decided to build a real-time predictive website database.  The website engine consisted of a database formed from all current statistics and a prediction algorithm which he fine tuned through research and trial and error.  At the end of his project he had a website where you could select two teams and it would predict the point spread for an up coming game.  The accuracy over several games was highly accurate.

3.  One student’s family owned a construction company that builds beach front condominiums.  After brainstorming he came up with a problem with all large multistory condominiums.  It turns out that the sliding glass doors leading to the balconies of each unit lacked a handicap accessible track.  The sliding glass doors utilized aluminum tracks that the average wheelchair could not easily ride over.  His project consisted of a new track that could meet hurricane codes and could easily be compressed by the wheel on a wheelchair.  

All of these ideas originated from necessity as do all great ideas.  There must be something in your life that you would like to improve.

“Necessity is the mother of invention”

Plato

Here are some ideas for you….

Rechargeable battery powered hairdryer

Automatic fish feeder

Ultraviolet purifying pet water dish

Speedometer for a skateboard

G-force meter for your car

Altimeter for a model rocket

Keep thinking….

IV. GRADE PLAN FOR ETEE 3641
Course Grading Policy: 
Project Proposal** 




5 % 

Project Status Report #1



7.5 %
Project Status Report #2



7.5 %
Notebook (scanned submission and final notebook)
15 %

Final Project Report 




25 % 

Oral Presentation & Project Demonstration 

20 % 

Technical Design Evaluation



20 %

Total 






100 %
**Guidelines and rubrics for all course components may be found on the course web page (http://www.coe.uncc.edu/~sherlock).
Grading Scheme: 
90 - 10 = A 

80 – 89 =  B 

70 – 79 =  C 

60 – 69 =  D 

< 59      = F 

Provisional Timeline:
Project Proposal due:  January 25
Status report #1 due:   February 22
Status report #2 due:  April 5
Final notebook submission date:  April 26

Final project report due: April 26
Oral Presentation date:  April 26, May 3


































































Prepared by: Dr. Rosida Coowar	Date: January 5, 2010


Revised by: Dr. Barry Sherlock	Date: January 18, 2011
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