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Course Aim
To study and understand the entire design process using established models and methods. This will include; how the design concept, material selection, process selection and the principle for design for manufacturing and assembly are interrelated and how they affect each other.

Learning Objectives

At the end of this course, students should be able to:

· Appreciate the need for a system view of design

· Use requirements capture methods in the context of system design

· Demonstrate skills in concept scheme generation and selection
· Demonstrate skills in system modeling and embody them into realistic products
· Develop these embodiments into a detailed design bearing in mind the manufacturing process that would be involved as well as environmental, legal and ethical requirements.
Course Objectives
· To introduce students to design problem solving, creative thinking, project planning and teamwork through design and build projects,

· To provide them with a rudimentary appreciation of how useful and everyday mechanical and electrical systems work, and
· To provide them with a basic understanding of ethical engineering practice.
Course Outcomes

· The student should acquire the experience of working as part of a team to solve a practical design problem within a limited schedule and budget.

· The student should be aware that an engineer often faces ethical issues and should know that the engineer has a responsibility to work within ethical principles.

Relationship to Course Objectives

· The student gains experience in applying principles of mathematics, science and engineering to solve real world problems.

· The student is required to demonstrate the ability to understand and design a useful product in the context of solving a design problem.

· The student is required to work effectively as part of a team.

· The student is required to effectively communicate a design.
Outline Syllabus

1.0 Introduction

1.1 Product Design
1.2 Mechanical Engineering Design

1.3 Interaction between Design Process elements

1.4 Design Tools and Resources

1.5 The Professional Design Engineer

1.6 Codes and Standards

2.0 Strategic Planning

2.1 Business Strategy

2.2 Product Strategy

2.3 Product Development Strategy

2.4 Competitive Analysis

2.5 Product Market Research

3.0 Team Behavior and Group Dynamics

3.1 The Design Teams

4.0  Manufacturing and Process Planning

4.1 Product Development Process

4.1.1 The Product Design Process

4.1.2 Concept Generation and Evaluation

4.1.3 Embodiment Design

4.1.4 Modeling and Simulation

4.1.5 Communicating the Design

4.2 Lean Product Development

4.2.1 Lean Design Defined

4.2.2 Design for Six-Sigma

4.3 Materials Selection and Material Processing in Design
4.3.1 Computer Aided Materials Selection

4.3.2 Cambridge Engineering Selector Software - CES

4.4 Process Selection

4.4.1 Computer Aided Process Selection

5.0 Product Development Tools and Methods
5.1 Quality Function Deployment (QFD)

5.2 Design for Manufacture and Assembly(DFMA)

5.2.1 New Product Introduction(NPI)
5.2.2 Standards in Products Development – ISO

5.3 Failure Modes and Effects Analysis(FMEA)

5.4 Taguchi Methods and Poka-Yoke Techniques

5.5 Computer Integration (CAE)
6.0 Risk, Reliability and Safety

6.1 Product Risk, Reliability and Safety Analysis

7.0 Legal and Ethical Issues in Design

7.1 Legal Issues in Engineering Design

7.2 Engineering Ethics

8.0 Environmental Sustainability
8.1 Sustainable Development

8.1.1   Impact of Industry Products on Environment

8.1.2    Companies Response

8.2 Design for Environment (DFE)

8.2.1    Eco-Design of Product and Services
8.2.2    Life Cycle Management (LCM)

8.3
Environmental Impact Assessment (EIA)

Course Configuration

40 Hours of Lectures/Presentations per term

Computation

We will be using AutoCAD and MATLAB/Simulink Software on the Electrical Department Lab PCs.

Course Work (C/W) Ratio and Final Exam

	Activities
	Percentages

	Group Learning Activity, Research & Presentations (GLARP)

· Design Review
	10%

	Poster Competition

· Design Expo & Prototype
	10%

	Team Case Study Presentation

· Design Knowledge Test
	20%

	Final Exam**
	60%


**No ONE will be allowed to write the exam if the continuous assessment (CA) is below fifty percent (50%), this is according to the University regulations. For any queries, please see the academic registrar or the HOD.

Course Text Books & References

· Ashby, M. F. (2005), 3rd Edition, Materials Selection in Mechanical Design, Butterworth-Heinemann, Oxford – UK.

· French, M. J. (1985), Conceptual Design for Engineers, The Design Council London, Springer-Verlag.

· Hurst, K. (1999), Engineering Design Principles, John Willey & Sons Inc, New York – USA.

· Shigley, J. E. et al (2004) 7th Edition, Mechanical Engineering Design, McGraw Hill Inc, New York – USA.

· USA and UK Patent Office, Design Council – UK (Visit the websites)

· Ullman, D. G. (1997), 2nd Edition The Mechanical Design Process, McGraw-Hill, , New York

Feedback to your Instructor

Your questions, comments and suggestions regarding the course content and delivery, as well as the teaching and learning processes and related outcomes will be greatly appreciated. For learning facilitation and the benefit of all students in the class, selected comments and feedback (and their responses) will be published on the course web-site (with any identifying information from the sender removed).
Student Declaration

By accepting to take this course the student agree that, the assignment (i.e. learning activities, research, etc) submitted in this course is as a result of his/her own investigations and that he/she has conformed to the guidelines against plagiarism as laid by the University Academic Honesty. All sections of the text and results which have been obtained from other sources are fully referenced using the Harvard style (for details about Harvard see Com. Skills Lecturers). The student understands that any means of investigation may be used to detect cheating or copying and plagiarism, and such cheating constitute a breach of University regulations and will be dealt with accordingly. By submitting the assignment and tests, the student agrees to be awarded the lowest mark possible, should cheating or copying be detected. Before submitting an assignment please make use of free online plagiarism software checker at http://www.nkumbwa.weebly.com 

Penalty for Late submission of Assignments

Unless you have submitted proof of Mitigating Circumstances or have been granted an extension, the penalties for late submission of an assignment or missing a GLA/presentation shall be as follows:

· Up to one week late:

Penalty of 60% of  marks awarded

· More than one week late:

Fail – 0% recorded
Course Necessities / House Keeping

· You are expected to behave in a Professional Manner

· You are expected to dress-professional during all presentations

· You are advised to switch off the phone during lecture hours

· No unnecessary movements during lecture hours

· Lectures starts promptly

· Door will be closed 10 minutes after the start and not opened

· Anyone arriving after then will not be admitted

· This will apply to any break period

· The class register will be checked, you need to attend 80%

· Missing Classes without explanation will cost you heavily

· Any student disrupting the lecture will be evicted

Complaints Guidelines

Complaints about the grading of the Group Learning Activity and Presentations (GLAP) or tests should be made within one week after they are returned to you. No score adjustments will be made after the one-week period. If you desire a regrade on an exam, please attach a note to your exam stating which problems and the discrepancies you found. Be sure to look at the solutions send to you before asking for a regrade.

Academic Dishonesty Guidelines

The EM 420 faculty instructor expects every student in the EM 420 class to practice honorable and ethical behavior both inside and outside the classroom. Any actions that might unfairly improve a student’s score on assignments, GLAP, or examinations will be considered cheating and will not be tolerated. Examples of cheating include (but are not limited to):

· Sharing results or other information during an examination.

· Bringing forbidden material or devices to an examination.

· Working on an exam before or after the official time allowed.

· Requesting a regrade of answers or work that has been altered.

· Submitting assignment work that is not your own work or engaging in forbidden assignment work collaborations.

At the instructor's discretion, cheating on an assignment or examination will result in a reduced score, a zero score, or a failing grade for the course. All occurrences of academic dishonesty will be reported to the HoD, Dean of School, Dean of Students and copied to the Academic Registrar. If there is any question as to whether a given action might be construed as cheating, please see the Instructor or the HoD before you engage in any such action.

Disclaimer

The above is just a proposed course outline and guidelines which may not be definite, hence, the author reserves the right to alter any part or section in form of adding or eliminating some theme without prior notice or permission from any party. Therefore, cannot be held responsible for any failure that may arise in terms of coverage or anything alike. It is intended to provide a detailed general guide for students self study and excellence.

E-Mail: nkumbwa@excite.com


     Skype ID: enterprisevision.zm     Mobile: +260 955 425 919

     ©Nkumbwa2009 All Rights reserved
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Eng. R. L. Nkumbwa

MSc,iMBA, BEng, MIET, MEIZ, MSAIEE, MIOM, MIMA

Registered Engineer & Lean6Sigma Green-Belt
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