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Course Specification
1. Basic Information
	MDP 312
	Mechanical System Design 
	3 CH

	Prerequisites
	Machine Elements Design, Hydraulics and Pneumatics

	Number of weekly Contact Hours

	Lecture
	Tutorial
	Laboratory

	2
	2
	2

	Required SWL
	125
	Equivalent ECTS
	5

	Course Content

	Project work (mainly an industrial problem with focus on detail design in a system context). Innovation, creativity and patent. Information sources and research, benchmarking. The product development process, project planning. Requirement specification, QFD. Concept development, functions-means tree, concept selection. Detail design, considering environmental effects, material selection, ergonomics. Solid mechanics for modelling and dimensioning (both using FEM and analytical). Manufacturing documents (detail drawings including manufacturing tolerances). Assembling, testing, evaluation and redesign. Presentation and communication, both orally and in different form of written documentation.

	Used in Program / Level

	Program Name or requirement
	Study Level

	Design and Production Engineering Program.
	3

	Assessment Criteria

	Student Activities
	Mid-Term Exam
	Practical Exam
	Final Exam

	35%
	25%
	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.
· Understand the difference between mechanical design and system design.
· Use solid mechanics for modelling and dimensioning.
· Present manufacturing documents with details and tolerances.
.


3. Program Competencies Served by Course.
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. 
B2m. Carry out designs of mechanical systems and machine elements using appropriate materials both traditional means and computer-aided tools and software contemporary to the mechanical engineering field. 
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
	Design and develop mechanical systems using appropriate tools and software.

	2
	Apply the basics of stress analysis in mechanical design.

	Psychomotor Domain

	3
	Implement a design project on an industrial scale.

	Affective Domain

	4
	Demonstrate manufacturing documents with detailed drawings.



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

	
	
	
	A3
	B2m
	C5a

	Cognitive Domain

	[bookmark: _Hlk19380516]1
	
	
	
	
	

	2
	
	
	
	
	

	Psychomotor Domain

	3
	
	
	
	
	

	Affective Domain

	4
	
	
	
	
	


6. Assessment and Feedback Strategy
· Assignments	10%
· Lab reports	10%
· Quizzes		15%
· Midterm	25%
· Final		40%


7. Teaching and Learning Methods
· Online interactive Lectures
· Online interactive tutorials
· Face to face tutorials
· Project based learning
8. List of References
· Peter R.N. Childs, Mechanical Design Engineering Handbook, First published 2014 Copyright _ 2014 Elsevier Ltd. All rights reserved. ISBN: 978-0-08-097759-1, 2014, https://doi.org/10.1016/C2011-0-04529-5  (listed in EKB).
· 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, 2007.

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

	1
	Introduction, Innovation and creativity. 
	2
	1
	

	2
	Critical thinking, Presentation skills and Problem Solving.
	2
	1
	1

	3
	Benchmarking, Information sources and research.
	2
	2
	3

	4
	Design Methodologies and Product development.
	4
	4
	3

	5
	Quality Function Deployment.
	2
	2
	2

	6
	Design for X, DFMA, DFA, ….  
	3
	4
	4

	7
	Concept development, functions-means tree.
	2
	2
	2

	8
	Detail design, environmental effects, material selection, ergonomics.
	3
	4
	3

	9
	Solid mechanics for modelling and dimensioning.
	3
	3
	4

	10
	Manufacturing documents, detail drawings and manufacturing tolerances.
	3
	3
	4

	11
	Reverse Engineering, assembling, testing, evaluation, and redesign.
	4
	4
	4

	Total Number of Hours
	30
	30
	30



	No
	Title of Experiment
	Laboratory
Hours

	1
	Demonstrate how to find, evaluate and use information identifying customer needs.
	2

	2
	Collect competitive benchmarking information and set target values for a product. Research and develop issues in design looking for patents and inventions. 
	4

	3
	Create appropriate machine design models that represent real structures and components.
	4

	4
	Generate concepts, develop concept classification trees and concept combination tables, screen and score concepts, develop technical product models and develop cost models.
	4

	5
	Gain experience using suitable software to create models of simple structures and machine components. Solve these models to determine deflections and stresses and understand how to interpret the results for engineering application.
	4

	6
	Apply machine design analysis concepts to a real-world problem and document the analysis through well designed drawings as well as a technical report.
	6

	7
	Design a product with consideration of manufacturability and assembly and estimate manufacturing costs.
	6

	Total Number of Hours
	30


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

	1
	Introduction, Innovation and creativity. 
	
	
	
	

	2
	Critical thinking, Presentation skills and Problem Solving.
	
	
	
	

	3
	Benchmarking, Information sources and research.
	
	
	
	

	4
	Design Methodologies and Product development.
	
	
	
	

	5
	Quality Function Deployment.
	
	
	
	

	6
	Design for X, DFMA, DFA, ….  
	
	
	
	

	7
	Concept development, functions-means tree.
	
	
	
	

	8
	Detail design, environmental effects, material selection, ergonomics.
	
	
	
	

	9
	Solid mechanics for modelling and dimensioning.
	
	
	
	

	10
	Manufacturing documents, detail drawings and manufacturing tolerances.
	
	
	
	

	11
	Reverse Engineering, assembling, testing, evaluation, and redesign.
	
	
	
	



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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