Draft Engineering design processes, judging guide, best practices, and traps


	Engineering Design process steps
	Typical Judging guidelines
	Best practices/superior project
	Pitfalls and Traps 

Avoid these mistakes

	
	Project notebook
	Neat, well organized, complete documentation of steps and progress.  Show all steps an use to compile final specification
	Looks like it was created after the project

Not neat

Incomplete

Disorganized

	Need or problem
	Objective relevant to potential users need?

Required on Research plan
	Ask customer (or make educated assumptions about needs)

There are many customers 

Retail, manufacturer, project manager, integrator, next guy in line, manufacturing, integrators
	Not expressed as a need.

Avoid product testing type

Avoid kit building

Do not make engineering analysis the end product.  

User/customer not identified or inferred.

	Research
	Improvements over previous alternatives or entirely new invention, process, algorithm
	
	Superficial, none

State science, laws, facts as conjecture or hypotheses.

	Develop design criteria and constraints
	Functions, features, performance, improvement.

Limitations such as cost, knowledge, time
	Stated in a way that allows creativity to solve a problem.  Cost, knowledge, time are always constraints

Best stated as functional requirements, 
	Do not make a hypothesis

	Develop alternatives
	Could be entire design or components of the design
	Draw and describe 3-4 alternatives

Consider new invention, off the shelf, adapt, modify, reuse
	

	Select best solution, optimal design
	Solution can be used for design or construction of end product

Diagram of design and major components, circuits
	List major design trades and diagram the relationships.

Uses accepted drawing practices and have quality sketches or CAD drawings.


	No research 

No alternatives considered 

Sloppy, incomplete

	Build prototype 
	Functional model of an item that could be produced.  Some prototypes are unaffordable or impractical.  Component models and simulations may have to be done.
	As close to final configuration as possible
	Built from kit, no design goals or improvements

	Test prototype using design criteria. Redesign as required
	Tested for performance under conditions of use
	Comprehensive test plan, appropriate test evaluation methods, 

Tested by user in users environment.  

Multiple trials 
	No testing or not tested by intended user in the use environment

	Communicate design (specifications, build, manufacture
	Solution workable, acceptable to user, economically feasible
	Organized, well sketched or machine drawn, relative costs to manufacture and buy/use, Document all alternatives and tradeoffs, include specifications, materials, assembly processes, test plans
	Looks like you worked the process backward.  Built something then rationalized the need.  Often called marketing


