ECE3031 Lab #4 – Design Verification (Two Sessions: Feb. 23, and Mar. 2, 2018)

- Lab Report Due on Wed. Mar. 21, 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 or battery chargers for consumer and industrial markets. The task of your design team is to design a regulated and isolated power supply or a battery charger for a targeted market. It is up to your design team to identify this targeted market.

In the past few weeks, your group completed the preliminary design and detailed design of your product. Your Lab#1 focused on “Idea Generation”, i.e., determining the needs, constraints, attributes and specifications of your product based on the methodologies studied in class (using information gathering techniques, brainstorming, and House of Quality). Your Lab#2 focused on “Conceptual Design” of your product, i.e., developing the functional structure and functions, developing a morphological chart, identifying various combinations of options to construct several design concepts, screening and evaluating the concepts against the criteria you selected, and selecting the best conceptual design. Your Lab#3 focused on “Detailed Design” of your product, i.e., conducting detailed engineering calculations, selecting components, generating detailed electrical drawings and PCB designs, and constructing bill of materials.

In Lab #4, you lab group will continue to work as a design team and work on the implementation and verification of your design by developing a prototype product. The following brief guidelines may be helpful for your design team in Lab#4:

(1) Make a transformer based on the available laminations, magnet wires, bobbins and insulation materials. [The battery charger groups do not need to work on a transformer]. Please note that when making a transformer, you need to solder the magnet wires of the primary winding to multi-strand leads (i.e. insulated multi-strand wires). Otherwise the thin magnet wires may break when you work on the power supply assembling and testing.
(2) Following the guide from your print circuit board (PCB) design (you may need some adjustments of the layout), assemble your designed circuit on a general purpose PCB (vector board). This will be your prototype product for subsequent verification and tests. 
(3) Make sure that your prototype “works”. Conduct basic tests of your prototype product such as measuring input voltage, output voltage, and voltage regulation, at typical operating conditions (for example, at full load and partial loads; or in different charging states) for your prototype product. (Please note that these are very preliminary tests and the purpose is to demonstrating a working prototype. Detailed performance tests will be done in Lab #5).
(4) Apply your information gathering skills to find what CSA and UL standards are applicable to the product of your design. (You can include as many standards as you can. Provide the titles of the standards, and state what functions or parts or aspects the standards apply to your product. You do not need to acquire the full text of the standards, as purchasing them can be expensive).
(5) Develop a Table of Contents for a test plan of your product (You may not have sufficient resources to conduct all these tests in your lab. However, you should develop a complete test plan as if you were working for a corporation). 
If in the process of Lab#4 you discover that your results of Lab#1, Lab#2 and Lab#3 need to be modified or adjusted, you may do so by revising the documents for “Idea Generation”, “Conceptual Design” and “Detailed Design”, which will be part of your project report.

Your Lab#4 will be fine-tuned, modified and improved when you write the final project report at the end of the project. 

Each group should work as a design team and should have a project leader. 
Each group should write one Group Lab Report. Each group member should write an Individual Lab Report attached to his/her 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 your group has taken to complete your lab?).

(2) 
Detailed report on the lab outcome (i.e., what results your group has got from the lab?). 

Individual Lab Reports (from each team members in your group) should be attached to the group report. Your Individual Lab Reports 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 to the group during the execution of this lab.

(2) The suggestions for this lab.

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 used for IEEE papers. Please provide citation of the references in the text.

(2)
If you have figures in your Lab Report, please number the figures and cite them in your text.
(3)
If you have tables in your Lab Report, please number the tables and cite them in your text.

(4)
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 Report.

