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1. Definition of Engineering Design 
 

ENGINEERING DESIGN IS THE ART AND SCIENCE OF INNOVATION, AS GUIDED BY 
CERTAIN REQUIREMENTS, JUSTIFIED BY ENGINEERING ARGUMENTS, AND 

IMPLEMENTED TO EFFECT CHANGE IN A PARTICULAR DIRECTION. 
 

The key features of this definition are: 
• “art and science of innovation”—creative elements are at play, but a strategic 

understanding of conceptualization and analysis techniques is key as well (e.g. 
brainstorming tools, design comparison methods, etc.) 

• “guided by certain requirements”—requirements define the solution space with respect to 
relevant stakeholders, and where justified, the Engineering Designer should consider how 
requirements could be re-framed. 

• “justified by engineering arguments”—science, ethics, economics, and other relevant 
types of evidence give rise to strong arguments that either support or refute potential 
designs. 

• “implemented to effect change in a particular direction”—it is the duty of an Engineering 
Designer to mobilize their skills and energies to improve present conditions, and hence 
Engineering Design is the worldly realization of a vision. 

• The solution can be of many possible forms, so long as it meets the requirements. It 
could be a physical gadget, a process or best practice, a change to policy, et cetera. 

 

2. Mandatory Design Criteria 
 
There are certain criteria common to all engineering solutions, and certain values that define my 
approach to design. These manifest as assumed - but not necessarily unquestionable - criteria 
("Design for X"s or "DfX"s) that I seek to satisfy. They are stated below in no particular order: 

• Safety 
• Usability 
• Manufacturability 
• Assembly 
• Economy 
• Simplicity 
• Environmental Sustainability 

 
Safety, Usability, Manufacturability, and Assembly are basic criteria for any product. Economy is 
relevant for business operations and where financial resources may be restricted, aside from the 
benefit of conserving resources in general. Simplicity yields elegance, better reliability by reducing 
modes of failure, and overall ease of implementation and operation. Finally, environmental 
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sustainability is included because of its fundamental importance to the quality of human and 
surrounding life. 
 

3. Engineering Design Process 
 

 
Figure 1: My personal Engineering Design Process. Note the presence of iteration, which serves to refine designs before 
a version is selected for implementation. Even after implementation, iteration and further improvement may be necessary. 

 
My Engineering Design Process consists of six primary stages: 

1. Setting Requirements: identifying the objectives, metrics, constraints, and criteria that 
enable potential designs to be assessed in relevant areas. This stage is strongly influenced 
by one's "frame", or set of values and key stakeholders, that the design requirements serve 
to satisfy. 

2. Individual and Joint Brainstorming: thinking of conceptual approaches to address the 
problem at hand, first on one's own (to isolate creative contamination and prevent cognitive 
anchoring to others' ideas) and then with teammates, if in a group. 

3. Researching Existing Designs: it's often useful to investigate and critique current designs 
to see what their drawbacks may be, and where appropriate, incorporate elements into 
one's brainstormed ideas. 

4. Candidate Design Identification: adding qualitative details until all mechanisms and 
functions have been specified and may be compared with multiple-criteria decision making 
tools; promising designs may be specified in further detail (e.g. exact lengths, materials, 
components, and suppliers) and compared again. 

5. Prototyping: the critical experimental step where theoretically promising designs are built, 
tested, and compared for their performance in the real world. Prototypes may be extremely 
simple (low-fidelity) or demonstrate a variety of mechanisms and functions (high-fidelity), 
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and may include user-testing to validate the Engineering Designer's assumptions. The 
results of prototyping often yield insights that require designs--and sometimes, even 
requirements--to be revisited. 

6. Design Selection (and implementation):  undertaking all steps required to reflect on the 
design process undertaken and most promising design (in terms of performance against 
the engineering requirements). Once a design meets the Engineering Designer and Client's 
expectations, the design is manufactured/assembled/distributed and monitored carefully to 
see if the performance is desirable. 
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