ECE3031 Lab #2 – Conceptual Design (One Session on Friday Jan. 26th, 2018 in H114/115)

- Lab Report Due on Thur. Feb. 8th, 2018
Assume that your lab group is an engineering design team of the “ECE3031 Corporation” that is in the business of manufacturing various power supplies and battery chargers. The task of your design team is to design a power supply or a battery charger for a specific market. It is up to your design team to identify this targeted market.

In the previous design stage, your design team focused on “Idea Generation” through the execution of your Lab#1, i.e. determining the needs, constraints, attributes and technical requirements including the functions of your product, based on the methodologies studied in class (using the design tools such as information gathering techniques, brainstorming, and House of Quality).

In Lab#2, your lab group will continue to work as a design team, and will focus on “Conceptual Design” of your product. Your tasks are to generate many design options based on the functions of your product, organize them into design solutions (i.e. combinations of options of your functions) using morphological charts, screen and evaluate these combinations, and select the best conceptual design to carry into the next design stage (i.e. the “Detailed Design”).

The following guidelines may be helpful for your design team in Lab#2:
(1)
Refine and finalize the functional structure and functions of your product (if this has been completed in the Idea Generation stage). You have developed the functions of your product, and now you may adjust and fine-tune your functions and functional structure to reflect your additional understanding of your project. 
(2)
Based on the functions, develop a morphological chart of your product and come up with various options for each function of your product (again group effort is required; and you may want to use brainstorming for focused discussions).

(3)
Identify various combinations of options to construct several design solutions (also called design concepts) for your product. You may draw several lines linking the options of your functions in your morphological chart to show these combinations of options, which will form a few design solutions for your next step.
(4)
Screen these design solutions and drop those which are unfeasible or unsupported by the existing technologies (or those you cannot conduct detailed design in the next phase due to your limited technical knowledge or skills at this moment; or those you cannot complete within our limited schedules).

(5)
Evaluate the remaining solutions against the criteria you have selected based on your House of Quality (you can change the criteria at this stage if needed). You may read through detailed descriptions about the simple score method from Dr. Peter Gregson’s Notebook.

(6)
Select the best design concept (i.e. solution) with the highest score after an iterative evaluation process. You will carry this design concept into the next stage of your project, i.e., “Detailed Design”.
If in the process of Lab#2 you discover that some of your contents/outcomes of Lab#1 need to be modified or adjusted, you may do so by revising the documents of “Idea Generation” which will be part of your final project report. Since this is a lab of groups, all the group members should actively participate in the lab, led by the group leader.
The procedures and the results of your Lab#2 will be fine-tuned, modified and improved later during your project execution and will be used as part of your final project report. The results of Lab#1 and Lab#2 will form the preliminary design of your project.  
Each group should work as a design team and should have a team leader (a different person from the team lead of Lab#1).

Each group should write one Group Lab Report. Each group member should write an Individual Lab Report attached to your Group Lab Report.

Your Group Lab Report will be marked for the evaluation of the group. 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 outcomes (i.e., what results the group has got from the lab?). 
Individual Lab Reports (from each team member in your group) should be attached to the group report. Your Individual Lab Report will be marked for the evaluation of an individual student. The Individual Lab Reports should include:

(1) The contributions you have made and roles you have played in the group during the execution of the Lab#2 (For example, you organized a brainstorming session to generate design options; or wrote Sections 2&4 of your group report and participated in your focus group discussions etc.).

(2) The suggestions for Lab#2 (i.e., anything we can do better for Lab#2).

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 search on-line for the standard paper format from an IEEE website). Please provide citations of the references in the text.

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

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

(4) 
This is the 2nd Lab Report. You should now pay attention to the format of a technical report (the materials you learnt from the technical writing course are helpful here). The Lab Report should have the following basic contents in sequence: a cover sheet with names and ID numbers and with the team leader identified, a table of contents with page numbers, main body of the report which may include several sections, a conclusion, references, and appendices if there are any.   

