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These portfolio details the all things learned in the unit introduction to engineering design. It is a unit undertaken by undergraduate students at this university. The goal of this portfolio report is to show that the student has actually learned as expected in the curriculum. This unit has eight learning outcomes.   There are about thirty-two drawing design projects which are all different and unique. There are seventy-nine AutoCAD labs in total. The leaning process is clearly detailed throughout the portfolio.  Among the skills learned is 2D and 3D design using AutoCAD. There has been extensive knowledge learned about different approaches used when AutoCAD software. Among the many things learned include; setting up temperate and drawing using OSNAP and other drawing techniques, use of editing commands, use of exploring commands (rotation and pan) and use hatching, dimensions and texts. Engineering design is a very fascinating unit to begin with. It is the very foundation of engineering field. For many years, inventions and innovations have ben successful facilitated by design.    Use of AutoCAD has been very insightful from the beginning. Design projects are both interesting and full of challenges. AutoCAD can be used for both 2D designs and 3D designs. 
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Introduction engineering design is a course where there is extensive use of AutoCAD and its extensive techniques used in design. Among the units taught are the thirty-two design projects, seventy-nine AutoCAD labs, two reports and a portfolio. The design projects have a digital circuit design, twenty-four truss bridge design and seven heat sink designs. The AutoCAD labs has been broken down into sixteen weekly tasks, thirty-three 2D design, twenty-two 3D design assignment and drawing files. 
For the design project’s, 2D design tasks involved translating a 3D drawing given into a 2D drawing. Among the skills acquired in the process is use of OSNAP and navigation tools provided. Among the most basic skills acquired in the beginning of the course is how to draw lines, circle, rectangles, polylines and arcs. Use of snap shots was necessary when joining lines.  The navigation panel on the screen aided in fast accessibility of tools such as pan, zoom and rotation. Circuit design and trusses design are relatively easy to design. Analysis of these design using AutoCAD can at times be a little difficult. However, with enough practice, they become easier every time. 
These units aided in preparation of next level of study. In the next level, there are projects to be undertaken and with AutoCAD designing skills, design and analysis of those design is very fast and less tedious.  My ambition in the engineering field is burning more fiercely with me. Designing field appears more interesting because of the vast and unlimited areas present to be explored. With tools such as AutoCAD and other design software, engineering has become much simplified. Designs drawn in 2D and 3D can be used with numerical machines for production in factories.
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Systematic approach to engineering design
a) First the task was clarified and the product is planned carefully. Specifications were built in this stage. The aims which the solution aims at achieving have to be understood clearly by the design. 
b) Conceptual design phase. The task is described in the broadest way possible. Overall function of solution was made clear. This way, the designer is guided away from non-optimal solution. The solution then acquired does not distract from economical and technical success of the product. Functional structures of the solution were established here. Boundaries of the solution are articulated. Inputs and outputs were well stated to meet specification. Functions were broken into sub-functions to make them clearer. Solution principles were established. Designer sought the most optimal economical and technical solution after comparing possible solutions at his disposal. The next step was to combine the small solutions making up the sub-functions. At this stage a variety of products are possible. The last step in this stage was to use economical and technical criteria to evaluate all concepts available. A bottom up approach was used to assess the merits at the sub-function stage. 
c) The third stage is the design embodiment. A definitive layout was made and the required specifications are checked. Designer at this stage determined the layout which would end up being a technical system. The function was checked and so were the strength and the spatial compatibility.
d) Detailed design is carried out. This formed the last stage of design process.  The physical realization of product was supposed to be carried out at this stage. The final design drawings were also produced so that they can be used to in the production of the product.
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List of topics related to deign 
Reverse engineering
It is the science of extracting design or knowledge from anything that man has made and then it to use to reproduce an exact or copy cat of the object understudy. The system is disabled and then analyzed component by component to understand its working details.  Like engineering designed system is broken down into subsystems and then into individual component so that its function can be understood in details. Materials used to make components are evaluate and the methods used to fabricate them. Alternative methods of fabrication are also outlined. It is performed on machines and software including viruses. 
Research
just like the engineering design, research is a discipline that undertakes intensive digging into a subject or a component so that its detailed information is extracted. The information extracted is useful in future in making of new methods, procedures or products. Research however, can be done in a wide range of areas from engineering to linguistics. The steps followed in here are as intensive as those used in engineering design. 


Maintainability, testability and availability
These are fields in engineering that requires detailed and accurate information concerning materials or machine system. These are critical characteristics of any system because they are used to calculate the cost of maintaining it and how often it will serve its purpose when called upon. Available is the time the system will be up and running. The field is extensive and much details are important. 
[bookmark: _Toc496120451]Learning outcome 3
Identify and evaluate technical, environmental, social and economic factors impacting on their solutions of engineering design problems
Social factors
Some of the products produced through engineering design are not necessarily accepted in every part of the globe. For instance, the introducing mini skirts in some areas would be faced with a lot of opposition. Not every community in Africa would accept the railway construction in the early 1900. This caused a lot of resistance and death of many people
Environmental factors
Materials used in production behave different when exposed to environmental factors such as water or sunlight. Therefore, in the design of a system component that would be exposed to a lot of water or sunlight, it is important to use materials that can withstand such factors. Wrought iron for example cannot be used in watery places because of rust. Timber or PVC materials cannot be used in high temperature places such as engine. 

Economic factors 
Cost is a key factor considered in design process. For instance, to make a chair, it would be cheaper to use timber than to use steel cross section. In the piping systems, PVC are employed in an extensive way. Steam pipes and GI pipes can be used in such places but their costs are higher. Also, some design processes are expensive compared to others and therefore the cheaper process are chosen to save on money. 
Technical factors
There are, in most cases, more than one approach to a particular solution. The approach which is optimal is the best. 
[bookmark: _Toc496120452]Learning outcome 4
In the appendix find the attached AutoCAD drawing.
[bookmark: _Toc496120453]Learning outcome 5
Find a report on appendix 
[bookmark: _Toc496120454]Learning outcome 6
Self-learning is arguably the best technique used by many students. Having gone through very unit in this course was helpful in that having prior knowledge reduced time spend on the labs and design project. Now that other team members self-learned, time in each project and lab was well distributed across every area. Also, knowledge gained from self-learning tends to remain in the brains for a very long time. 
Areas which were not understood at first would be explained by those team members who understood it better. This made learning more interesting and worthy pending more time on. Self-learning was very important that it helped discover the best learning method works best and when and where learning is effective. 
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Kindly find the eight-week journal in the appendix as required in the instructions
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Our group had diverse members. Some of members had medical conditions. The group had to accommodate irrespective of their conditions and gender. That is the reason why everyone would be given roles equally. Those who would not finish on time they had other group members help them. Also, it is not everyone in the group was a fast learner. Those who took long to understand hand members of the group explain every concept in a manner they would understand. 

[bookmark: _Toc496120457]Discussion
The major achievement from this course is use of the AutoCAD design software. Both 3D and 2D techniques are unique in that none is prerequisite for the other. Both techniques are important in finding solution for design problems.
The systematic approach used when solving engineering design problem is very important. Other fields such as reverse engineering uses the same approach to work through the problem. All these are useful in the life anyone in the engineering field. 
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Learning outcome 4 
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[bookmark: _Toc495911812]Figure 1: A 2D design solution
1. [bookmark: _Toc496120459]12-week journal
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Introduction to the course and expectations
Being a new course, I actually did not know what to expect. The course title sounds captivating and interesting. Among the many things that I found interesting about the course is the use of computers to design engineering problems solutions as opposed to layman solutions to everyday problem. Unlike the common approaches used in the streets, engineering design has a systematic approach to finding solution. This will be taught in week 2. 
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 below is a list I compiled showing the systematic approach to engineering design solution.
· Detailed task clarification and careful planning of product. Specifications are laid down at this point
· Conceptual design phase where each task is described as intensively as possible. This is meant to help come up with the most optimal solution while considering factors such as environment, society, economy and technicality involved
· Embodiment stage. Specifications are checked and a layout made
· Then detailed designed is carried out and proper documentation is done.
The above list looks obvious but it is critical in designing fields.
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Factors
This week was a bit boring in that all the we did was discussion and little practical.  The factors that influence engineering design solution that we discussed are;
a) Environmental factors	
b) Social factors
c) Technical factors
d) Economic factors
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AutoCAD
Introduction to AutoCAD design software was interesting. Now I get to taste the engineering in defined by the modern world. This is an open source software because other software can be included in it depending on the use. The simplest form of design is the 2D method. 3D design is a bit tedious and that is reason other software are used such as solid works. Now I know to plot a circle line and rectangle
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2D design
Types of lines; hidden line, center line order line etc. these are a sample of lines. In the quick properties dialogue box, thickness of lines, height of text and other properties of the lines were done. Some basics shapes could be found on the home tab. Such basic shapes include; circles, lines, polylines and rectangles. 
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Layers
There are several layers that one could use. A variety of colors was available to be used for lines. Layer could be frozen or even made invisible. Moving, deleting, trimming of lines and arcs was carried out using tools provided in the home tab modify panel. It could also be done by right clicking on the line. Navigation panel was effectively used using a mouse.
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Annotations and balloons
In the annotation tab, features such as dimensioning, balloons, tables and texting styles used for labeling. In the insert tab, features such as insert and attached all for aiding in the 2D drawing. 
[bookmark: _Toc496120467]Week 8
Layout
The 2 D drawings would be imported into another temperate containing title block. We would carry out drawing exercise on the model.  This is the page which is preferred for printing. 
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The disadvantage of this 2D drawing is analysis cannot be done on the drawing. Finite element analysis is a simple analysis method but as I found out, it cannot be done using AutoCAD 2D. 
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3D design 
Wire frame method is most common technique employed in 3D design. I had to draw the frame of the object using a frame of wires and the filed them later. This technique is a bit tedious. 
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Report writing
Though, it is a very boring week, report writing is an easy task. The basic outline for a report as taught in previous semester is shown below. It was pretty easy to follow. The report was meant to capture most of the activities carried out in the whole semester. 
Title page
Executive summery
Table of content
Introduction
Objectives and abstract
The body
Results
Discussion 
Conclusion
Reference
appendix
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Portfolio writing
This is a relatively new unit in my entire academic life. It is more compressive than a report and covers larger area than report. It is a challenge I love to take as it is also my last task of the semester.
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Peer Assessment for ENF1104 – Problem Solving for Engineers (confidential)

Assessor name_____________________________________   Team ______________
Group______					      Date _______________
*Note: 5 is the highest mark possible, and 1 is the lowest you can give a fellow student.  Justify your responses in the comment section for each team member.
Team Member Name___________________________________________________
	Criteria
	Rating
1-5* 
	Comments
Very hardworking. Contributed awesomely. Had problem with keeping time. Great influence on the team members

	1) Contribution

	4
	

	2) Cooperation
	2

	

	3) Organisation and coordination
	
4
	

	4) Punctuality
	3

	

	5) Positive influence on team
	5
	






Team Member Name___________________________________________________
	Criteria
	Rating
1-5* 
	Comments
High level of cooperation.  Very punctual  and great organization skills.

	1) Contribution
	4
	

	2) Cooperation
	5

	

	3) Organization and coordination
	
4
	

	4) Punctuality
	3

	

	5) Positive influence on team
	5
	



Team Member Name___________________________________________________
	Criteria
	Rating
1-5* 
	Comments
Hard problem with punctuality. Average cooperation. 

	1) Contribution
	4
	

	2) Cooperation
	2

	

	3) Organisation and coordination
	
4
	

	4) Punctuality
	1

	

	5) Positive influence on team
	5
	





Team Member Name___________________________________________________
	Criteria
	Rating
1-5* 
	Comments
Excellent influence on every team member. Gave good contribution

	1) Contribution
	4
	

	2) Cooperation
	2

	

	3) Organisation and coordination
	
4
	

	4) Punctuality
	3

	

	5) Positive influence on team
	5
	



Team Member Name___________________________________________________
	Criteria
	Rating
1-5* 
	Comments	


	High level of cooperation. Ample contribution to the group.

	1) Contribution
	4
	

	2) Cooperation
	5
	

	3) Organisation and coordination
	
4
	

	4) Punctuality
	3

	

	5) Positive influence on team
	5
	




Team Member Name___________________________________________________
	Criteria
	Rating
1-5* 
	Comments
Very punctual. Greatly contributed to success of the group. 
Cooperated well.

	1) Contribution
	5
	

	2) Cooperation
	4

	

	3) Organisation and coordination
	
4
	

	4) Punctuality
	5

	

	5) Positive influence on team
	5
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