Subject Description Form
	Subject Code
	ISE418

	Subject Title
	Computer-Aided Product Design

	Credit Value
	3

	Level
	4

	Pre-requisite/Co-requisite/Exclusion
	IC2105 Engineering Communication and Fundamentals or equivalent

	Objectives


	This subject provides students with
1. knowledge of various computer-aided engineering theories and virtual technologies in product design;

2. skills to develop product design solutions using various computer-aided engineering tools;
3. knowledge of multi-attribute decision making, product design and data management.

	Intended Learning Outcomes


	Upon completion of the subject, students will be able to
a. apply parametric design in computer-aided product design;

b. apply product data management and virtual technologies to support in product design and data management;
c. understand and apply computer-aided engineering analysis (CAE) in product design. 

	Subject Synopsis/ Indicative Syllabus


	1. Computer-aided Engineering Analysis
Essential requirements of a good product design.  Computational tools for product design and manufacturing. Finite element analysis and optimization in product design.
2. Parametric Design

Basic concept of parametric modeling. Model complex forms and relationships using geometric concepts and parametric tools.
3. Product Data Management (PDM)

Bill of Materials (BOM) creation and concepts. PDM system. PDM system in product lifecycle.
4. Virtual Product Design and Evaluation
Application of Virtual Reality (VR) and Augmented Reality (AR) technologies in product design. Computer modeling for VR/ AR. Multi-attribute decision making approach.

	Teaching/Learning Methodology 


	A mixture of lectures, tutorials, and student-centred learning activities is used to achieve the above outcomes. A series of laboratory classes is provided to students to gain hands on experience in computer-aided product design. Case studies and problem-based learning approach are adopted to provide students a practical product design and experience for improving the functional performance of a real product. In the tutorials, exercises are provided to reinforce the theories, methodologies, and tools introduced in the lectures. Other material is covered through directed study to enhance the students’ “learning to learn” ability. Some case studies, largely those based on consultancy experience, are used to integrate these topics and demonstrate to students how the various techniques are interrelated and applied in real-life situations. 

	Assessment Methods in Alignment with Intended Learning Outcomes
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Assignments are used to assess students’ understanding of three-dimensional operations, modelling methods, and mechanics of materials, and their ability to apply them in computer-aided product design. Moreover, they are designed to develop students’ understanding of these topics and their ability to apply them in product design.

Mini projects are used to assess whether students can carry modelling and analysis for product design, and develop their early research skills. Students are required to improve a product functionality or performance. The projects can assess whether they can apply the modelling and PDM techniques, as well as whether students can apply FEA in product design and performance evaluation.

A test is given to assess whether students truly understand the subject matters and how to use them in product design. 

	Student Study Effort Expected 

	Class contact:
	

	
	· Lectures                                 3 hours/week for 7 weeks
	21 hrs.

	
	· Laboratory work/Case studies/Tutorials   
3 hours/week for 6 weeks
	18 hrs.

	
	Other student study effort:
	

	
	· Coursework
	50 hrs.

	
	· Preparation for tests and projects
	30 hrs.

	
	Total student study effort
	119 hrs.
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