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Course Specification
1. Basic Information
	MDP 414
	Product Design and Development
	3 CH

	Prerequisites
	

	Number of weekly Contact Hours

	Lecture
	Tutorial
	Laboratory

	2
	2
	2

	Required SWL
	125
	Equivalent ECTS
	5

	Course Content

	Design methodologies, Product development process, Task clarification, Generic design process (conceptual, embodiment, detail, robust, modular, system). Design for X, DFM, DFA, DFMA. Product design and development – Case studies.

	Used in Program / Level

	Program Name or requirement
	Study Level

	Design and Production Engineering Program.
	4

	Assessment Criteria

	Student Activities
	Mid-Term Exam
	Practical Exam
	Final Exam

	40%
	20%
	0%
	40%

	Exam Duration [Hours]
	1
	
	2

	Equivalent to other course in another university

	University
	Faculty requirement 

	Course code and title
	



2. Course Aims
The aim of this course is to provide students with background necessary to:
· Realize the relation between design and product development.
· Provide an understanding of the interdependence of processing technology, material and product design.
· Develop the ability to select the suitable material-process-design combinations.
· Understand, combine and articulate general criteria related to design and product development.
· Identify, formulate and seek the appropriate solution for product development problems.


3. Program Competencies Served by Course.
A2. Develop and conduct appropriate experimentation and/or simulation, analyze and interpret data, assess and evaluate findings, and use statistical analyses and objective engineering judgment to draw conclusions. 
A3. Apply engineering design processes to produce cost-effective solutions that meet specified needs with consideration for global, cultural, social, economic, environmental, ethical and other aspects as appropriate to the discipline and within the principles and contexts of sustainable design and development.
C2. Design systems, machines, tools, and products implementing proper standards and developing the necessary calculations, construction and working drawings. 
C5a. Demonstrate additional abilities to model, analyze, and design mechanical components and systems using the most up-to-date tools of integrated systems.
4. Learning Outcomes - LOs
	Cognitive Domain

	1
	Apply the generic design process for product development.

	2
	Design and develop products implementing proper standards.

	Psychomotor Domain

	3
	Implement a design project using design for X.

	Affective Domain

	4
	Demonstrate the ddesign methodologies used to develop products.



5. Course LOs Mapping with Level of Competencies
	ILOs
	Level of Competences

	
	
	A2
	A3
	C2
	C5a

	Cognitive Domain

	[bookmark: _Hlk19380516]1
	
	
	
	
	

	2
	
	
	
	
	

	Psychomotor Domain

	3
	
	
	
	
	

	Affective Domain

	4
	
	
	
	
	


6. Assessment and Feedback Strategy
· Assignments	15%
· Lab reports	10%
· Quizzes		15%
· Midterm	20%
· Final		40%


7. Teaching and Learning Methods
· Online interactive Lectures
· Online interactive tutorials
· Face to face tutorials
· Project based learning
8. List of References
· Materials and Design, The art and design of material selection in product design, Mike Ashby and Kara Johnson, Butterworth-Heinemann, Elsevier Science, 2002.
· Engineering Design, A Systematic Approach, Third Edition, Springer, G. Pahl and W. Beitz, ISBN 3-540-19917-9, 2007.
· Design for Manufacturing and Assembly, O. Molly et al, SPRINGER-SCIENCE+BUSINESS MEDIA, B.V, ISBN 978-1-4613-7650-7 ISBN 978-1-4615-5785-2 (eBook), DOI 10.1007/978-1-4615-5785-2, 1998.
· Innovation in Product Design, From CAD to Virtual Prototyping, Monica Bordegoni and Caterina Rizzi, ISBN 978-0-85729-774-7 e-ISBN 978-0-85729-775-4, DOI 10.1007/978-0-85729-775-4, Springer London Dordrecht Heidelberg New York, Springer-Verlag London Limited 2011.
· Product Design and Development, Karl T. Ulrich and Steven D. Eppinger, Published by McGraw-Hill Education, 2 Penn Plaza, New York, NY 10121. Copyright, ISBN 978-0-07-802906-6, 2016.

9. Study Plan
	No.
	Course Content
	Lecture
Hours
	Tutorial
Hours
	Lab Hours

	1
	Introduction.
	2
	1
	

	2
	Design Methodologies and Product development.
	4
	3
	4

	3
	Industrial design and Product development.     
	5
	4
	4

	4
	Drawing Techniques for Designers.
	2
	4
	

	5
	Product planning, clarifying the Task, Formulation, list of requirements.
	2
	2
	

	6
	Product design for primary, secondary shaping processes and for joining.
	2
	2
	4

	7
	Product design for castings and machining.
	2
	3
	4

	8
	Product design for X, DFMA, DFA, ….  
	4
	4
	5

	9
	Ergonomic Product design.
	2
	2
	4

	10
	Systematic design.
	2
	1
	

	11
	Reverse Engineering versus forward engineering, RE as a product development tool.
	3
	4
	5

	Total Number of Hours
	30
	30
	30



	No
	Title of Experiment
	Laboratory
Hours

	1
	Applications on drawing techniques.
	2

	2
	Development of an Aero Walker.
	4

	3
	Development of a Geared screw jack. 
	4

	4
	Practical applications for Snap fits.
	3

	5
	Re-design of a Leap chair.
	3

	6
	Development of a Bulldozer bucket to minimize deflections and stresses.
	4

	7
	Development of a Ball valve to reduce the number of its components.
	5

	8
	Case study - Design a product with consideration of manufacturability and assembly and estimate manufacturing costs.
	5

	Total Number of Hours
	30


10. Course Content / LOs Matrix
	No
	Course Content
	1
	2
	3
	4

	1
	Introduction.
	
	
	
	

	2
	Design Methodologies and Product development.
	
	
	
	

	3
	Industrial design and Product development.     
	
	
	
	

	4
	Drawing Techniques for Designers.
	
	
	
	

	5
	Product planning, clarifying the Task, Formulation, list of requirements.
	
	
	
	

	6
	Product design for primary, secondary shaping processes and for joining.
	
	
	
	

	7
	Product design for castings and machining.
	
	
	
	

	8
	Product design for X, DFMA, DFA, ….  
	
	
	
	

	9
	Ergonomic Product design.
	
	
	
	

	10
	Systematic design.
	
	
	
	

	11
	Reverse Engineering versus forward engineering, RE as a product development tool.
	
	
	
	



11. Assessment and Feedback Strategies / LOs Matrix
	Assessment
	1
	2
	3
	4

	Assignments 
	
	
	
	

	Lab reports
	
	
	
	

	Quizzes
	
	
	
	

	Mid-Term Exam
	
	
	
	

	Final Exam
	
	
	
	



12. Teaching & Learning Methods / LOs Matrix
	Learning Method
	1
	2
	3
	4

	Lectures
	
	
	
	

	Tutorials
	
	
	
	

	Labs
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