ECE3031 Lab #1 – Idea Generation 
(One mandatory session at 2:30pm on Fri. Jan. 19, 2018 in H114/115)
- Lab Report Due on Mon. Jan. 29, 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 new product for a targeted consumer or industrial market. It is up to your design team to identify this targeted market.

Lab#1 focuses on “Idea Generation”, i.e. determining the needs, constraints, attributes and technical requirements of your product based on the methodologies presented in class, using tools available such as information gathering, brainstorming, and House of Quality. The tutorial for House of Quality can be found on the following site:

 SEQ CHAPTER \h \r 1http://www.webducate.net/qfd/qfd.html  
Rather vague product requirements are given in the following:

Isolated Power Supply: 120V/60Hz ac input, 15V dc output, 30W, isolated and regulated power supply, which should be (1) Safe; (2) Efficient; (3) Reliable; and (4) Economical.
PV-Based Battery Charger: charging a 12V lead-acid battery (max. 2A charging current) from a widely-variable dc input source for example a photovoltaic (PV) panel (non-isolated), which should be (1) Safe; (2) Efficient; (3) Reliable; and (4) Economical. The specifications of a battery will be provided in class.
Each lab group shall select one of the above two options as the design project.

The following guidelines may be helpful for your design team in Lab#1:
(1)
Following information gathering process, identify the needs for the product. The needs for your product can be the answers to the question: why do you want to design such a product. The following tasks or answers to detailed questions may help you to come up with the “Needs”:

· Review of the market trend, competitor’s products and the market that your product will enter using information gathering techniques
· Why do you want to design such a product? 
· What is the end market your product will be used for?
· What does your customers want? (A survey?)

(2)
Identify the constraints for the product. You may look into a broad spectrum of constraints (technical, economic, regulatory, environmental, social etc.), or may focus on certain important constraints in your design. You may identify a few important items that will limit the scope of your products. We have discussed some of them, including the technical standards, limited time, available components etc. You may discuss among your group other limitations using a brainstorming session.
(3)
Identify the attributes of the product that you are going to design. Use brainstorming techniques to determine the features (i.e., customer requirements) of your product which will target a specific market. These features will make your product a market leader in your market segment and will differentiate your product from others in the market. There are needs in the market as you identified in Part (1). Now you would like to like to offer a new product to address the needs in the market.
· What are the selling points of your products to your customers? 

(4)
Identify the technical requirements (i.e. engineering characteristics) of your product. You will identify a range of technical parameters to define the scope of your product, such as the targeted range of performance parameters:
· Efficiency range?

· Cost targets (range)?

· If isolation is needed, what is the target voltage level the insulation can withstand?

(5)
Combine the attributes and technical requirements and their relationships to form a House of Quality, which then provides a guide for your design in the subsequent steps (Conceptual Design in Lab#2, and Detailed Design in Lab#3……). 
(6) 
Develop a functional structure of your product. Your group will identify functions of your product, determine the input and output of the functions, and link these functions by a block diagram. In the subsequent labs, you will examine the options of these blocks to come up with your preliminary and detailed design. 

The procedures and the results of your Lab#1 will be fine-tuned, modified and improved later during your project execution and will form part of your final project report. Lab#1 and Lab#2 will be the preliminary design stage of your product. You can go back to change the preliminary design, in the subsequent design stages if necessary, making the design process an iterative one.
For your Lab#1, you may need to use your information gathering techniques. You may need to conduct brainstorming sessions. Each group should work as a design team. Each team should have a project leader. The role of project leader should rotate among your group members in different labs. A student should serve as a project leader at least for one complete lab. 
Each group should write one Group Lab Report. Each group member should write an Individual Lab Report attached to the Group Lab Report.

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? For example, you may report that your group examined the existing products made by XYZ Co., or formed a focus group, or dis a market survey…… and made a House of Quality based on the method provided by Peter Gregson’s Lecture Notes or learnt in class etc.)
(2) 
Detailed report on the lab outcomes (i.e., what results the group has got from the lab? For example, you may want to list all the attributes of your product and technical requirements of your design, and draw a House of Quality etc.). 
Your Group Lab Report will be marked for the evaluation of the entire group (i.e. all group members receive the same group mark for Lab#1).

The coversheet of the lab report should identify the group leader and group members of this lab.
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. 
Individual Lab Reports should include:

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

(2) The suggestions for Lab#1 (anything we can do better for Lab#1: for example, Lab#1 should include more contents to allow a thorough investigation of the design project; Lab manuals should provide so and so information, etc.).

The lab report should have the following basic contents in sequence: 
Cover sheet, 
Table of contents, 
Main body of the report which may include several sections, 
Conclusion, 
References, 
Appendices if any.   

Note:

(1) 
If you use 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 that for IEEE papers. You need to keep the style consistent for the references. Please provide citation of the references in the text.
(2)
If you have figures or tables in your Lab Report, please number the figures and tables, and refer them in your text (i.e. citation in the text is needed).

(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.

(4)
It is fine to submit the hand written lab report, although typed reports are preferred.
