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a) Problem Investigation
In this section you should document any research which you have carried out in order to fully establish the problem which you are addressing and, importantly, the parameters within which your solution must meet. This may be segregated into two areas:
Secondary Research
This includes academic papers, text books or journal articles which you have read (and referenced) to establish the issues which you should consider when designing a product of this type.  These could include, for example, the physical or performance requirements of the product or the environmental conditions in which the product will be required to operate. Secondary research could also involve the identification and appraisal of existing products or any recognised standards which are usually applied. Remember that you should be aiming to use a wide range of referenced materials from suitable (appropriate) sources.

Primary Research
Primary research, on the other hand, is research based on data or findings which you have obtained by measurements you have taken (of the existing sump or cylinder block), experiments you have carried out or investigations you have done. For example, measurements (using a, callipers, micrometer, CMM, or other measuring instrumentation), observations including feature/function analysis or Quality Function Deployment techniques. A functional analysis (function tree) can be carried out as part of this investigation.

b) Product Design Specification (PDS) document.
The Product Design Specification should be structured in a table. The table should have three columns (Performance Requirements, Design Requirements and Design Specification. The aim of the Detailed Design Specification is to set minimum standards or targets for the design. Targets could include maximum weight, maximum cost, minimum force (generated) etc. The following areas/headings may be considered when compiling a Detailed Design Specification:
· Market Requirements
· Life in Service Requirements
· Production Requirements
· Conformance Requirements  

Please see the lecture slides on Design Specifications for more detailed examples of topics/areas which can be included/considered.

You won’t be able to achieve a pass grade for this coursework without the inclusion of a Design Specification.

c) Concept Designs
A number of design ideas should be identified and specified (at least 3). Each of the design concepts presented should have the potential to be developed into a working solution. A diagram and brief description should be used to define each of the concepts. Roughly one page should be used for each concept design. The diagrams should, ideally, be compiled using a digital tool (not necessarily SolidWorks). Although the diagrams do not have to be detailed; they do need to be very neat and well presented (take a look at the sketches used in the ‘Design Isolation’ lecture slides for examples of neat but basic sketches/diagrams). Annotations should be used to explain key features and functions. A short passage of text (a third to half a page) should accompany the diagrams to outline the main features of the concept.

d) Design Isolation
Use a systematic, decision making tool to review the concept designs. If a Pugh Matrix (or similar tool) is used, discuss the results. Remember that the decision matrix shouldn’t give you the answer; it should be used as a tool to help you make the decision. Remember that we covered ‘making decisions’ and ‘choosing concept designs’ in the ‘Idea Isolation’ lecture (slides are still available on Moodle).

 If a decision matrix is used, think carefully about the selection criteria applied (ensure you do not just use the selection criteria from the PowerPoint examples which we went through in class). Remember, the matrix or table should not be making the decision for you; it should give you information to help you make a decision. Aim to analyse and discuss the results of the decision table. Just because a concept design doesn’t ‘come out on top’ doesn’t mean that it doesn’t have something to offer (in terms of design or functionality). Use the analysis you have undertaken to, possibly, take design features from a number of concepts and combine them in the final design solution.
 
e) Design Development & Final Design
This section describes the process of developing the final design from the chosen concept or concepts into a fully functional design solution. Remember that the final design may inherit features from more than one of the concepts. Any tolerancing calculations or considerations should be documented in this section. If you have used the CES material selection software (or have read text books) to help evaluate suitable materials, this should be documented and included in this section. 
The final design should not be just a re-drawn, dimensioned and toleranced version of one of your concept designs. Think of this section as the area of the report where you document all the work you have done to take an idea (concept design) to a fully thought out and developed engineering solution.

The final, developed, design should be described using text and in a technical drawing. The drawing should be specified in a technical/engineering drawing (3rd Angle Projection). The engineering/technical drawing should be fully dimensioned and limit/geometrically toleranced (using calculated limits of size and/or GD&T symbols). Remember that it would be far better to apply tolerances to some features than to none at all. I am certainly expecting to see some tolerances calculated.
If you are looking for higher marks, really try to identify a suitable manufacturing process (or sequence of processes) and research the type of design considerations which are appropriate. This area of design is often referred to as ‘Design For Manufacture’. For example, if you were sand-casting a part, there are recommended design features to include. However, if you were machining a part from a solid block of material, there would be very different recommended design features to include. Therefore, the manufacturing process chosen can influence the design itself.


f) Final Design Documentation 

A good standard 3rd angle technical drawing which has been appropriately dimensioned needs to be included in the submission. Tolerance calculations should be included in the design development section of your report but the tollerances themselves should be added to the dimensions. 

Submission 
Include images of your concepts in your report along with a printed copy of your final design engineering drawing (and some screen-shots of your solid model if you appropriate). All this should be submitted to Turnitin via the link on Moodle.

‘Burn’ a copy of your final design - SolidWorks model and technical/engineering drawing onto a CD and attach it to the front of the report before submitting it to the library. 

If you have any questions, please ask me in class, email me (andrew.harrison@uwtsd.ac.uk) or book a meeting using in the SoE Hub. 

Andy 
