EE3031 Lab #3 – Detailed Design (Three Sessions on Fri. Feb. 2, Feb. 9 & Feb. 16, 2018)

- Lab Report Due on Tue. Feb.27, 2018
Your design team of highly qualified design engineers has completed the preliminary design of your product in the past few weeks following Lab#1 and Lab#2. Your Lab#1 focused on “Idea Generation”, i.e. determining the needs, constraints, attributes and technical requirements of your product based on the design methodologies (using information gathering techniques, brainstorming, and House of Quality). You have also developed the functional structure and functions of your product. Your Lab#2 focused on “Conceptual Design” of your product, i.e. with the help of a morphological chart, proposing various options for each of the functions, identifying several combinations of options to construct a number of design concepts, screening and evaluating these concepts against the criteria you selected, and selecting the best conceptual design solution for your project. 

In Lab #3, your lab group will continue to work as a design team and conduct the detailed design for your product. Each group should have a team leader (a different person from the team leaders of Lab#1 or Lab#2).The following guidelines may be helpful for your design team in Lab#3:
(1) Based on the essential functions you selected in the previous labs, identify the inputs, outputs and detailed specifications of each function; and design each function by a sub-team formed within your lab group. Here detailed engineering calculations are necessary, and must be included in the report. Computer simulation using a simulation package or program may be helpful (but is not mandatory). You need to design and select all components of your product. Your components must be available in stock at www.digikey.ca, except for the materials related to transformers if you are working on the power supply project.
(2) For the power supply projects, develop your transformer design tool based on a spreadsheet (for example MS Excel) or MATLAB (Since there will be many iterations for your transformer design, it is not practical to use only hand calculations for designing a transformer). The transformer materials will be provided to you (already pre-ordered). For the battery charger projects, there is no need for transformer design.
(3) Integrate the functions to complete the detailed design of your product. 
(4) Sketch the complete product (i.e., draw sketches) based on your detailed design and your selection of the components. You need to visualize what your product looks like.
(5) Draw the detail electrical circuit schematics of the complete product using an electrical CAD package. 
(6) Construct a detailed bill of materials for your product using a spreadsheet. Again, the components in your design should be selected from in-stock components of www.digikey.ca, to ensure the on-time delivery of the components for your next lab. All lab groups must submit the complete and detailed bill of materials in a spreadsheet by/on Mon. Feb. 19th, 2018 (by mid-night of Feb. 19th) in order to receive the components for subsequent lab sessions. Submissions must be done via e-mails to the Teaching Assistants: Guanhong Song <guanhong.song@unb.ca> and Katelin Spence <Katelin.Spence@unb.ca>. 
(7) Design the layout of your print circuit board using a PCB design package.
Note: It is important to start working on the detailed design process early. The workload is substantial for this design stage, and several iterations are needed to finalize your design. If you wait until the last week, you will find it difficult to complete the design.
If in the process of Lab#3 you discover that your results of Lab#1 and Lab#2 need to be modified or adjusted, you may do so by revising the documents of “Idea Generation” and “Conceptual Design” which will be part of your project report.

The procedures and the results of your Lab#3 will be fine-tuned, modified and improved later during your project execution and will be used as part of your project report. 
Each group should work as a design team.

Each group should write one Group Lab Report. Each group member should write an Individual Lab Report attached to his/her Group Lab Report. The Lab Report should have the following basic contents in sequence: a cover sheet, a table of contents, main body of the report which may include several sections, a conclusion, references, and appendices if there are any.   
Your Group Lab Report will be marked for the evaluation of the group (80% of the total). Group Lab Reports should contain two parts: 
(1) Detailed report on the lab process (i.e., what actions the group has taken to complete your lab?).
(2) Detailed report on the lab outcome (i.e., what results the group has got from the lab?), including all detailed drawings, circuits, components (BOM) and spreadsheets etc. 
Individual Lab Reports (from each team members in your group) should be attached to the group report. Your Individual Lab Report will be marked for the evaluation of an individual student (20% of the total). The Individual Lab Reports should include:

(1) The contributions you have made to and roles you have played in the group during the execution of this lab.

(2) The suggestions for this lab for future improvements.

Note:

(1) 
If you used references (books, papers, reports and websites), you need to provide a list of the references at the end of your Lab Report, following the standard format such as IEEE papers. Please provide citations of the references in the text of your Lab Report.

(2)
If you have figures and tables in your Lab Report, please number the figures and tables, and refer them in your text.

(3)
You may want to attach your informal sketches and meeting notes (photo copy is fine if you want to keep the original copy) as appendices of your Lab Report.

