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The purpose of this Faculty Grant effort has been to develop a learning module which can be 

used as part of an undergraduate engineering design course.  The emphasis of the module is on 

including consideration of maintenance for sustained system usage explicitly during the planning 

and design phases of the design process.  It is hoped that ASNT will consider distributing this 

Sustainable System Design Learning Package to departments in engineering colleges. A 

recommendation for follow-up regarding the development of summer short courses for 

engineering educators is also provided.  

 

To facilitate inclusion of the learning module into an existing undergraduate engineering design 

course a PowerPoint lecture has been created.  In addition to extensive slide notes within the 

PowerPoint file there are additional background and support resources so that an 

instructor/professor with no previous background regarding this topic can be briefed in order to 

make a knowledgeable presentation. To provide additional guidance it is recommended that 

ASNT consider offering summer short courses for engineering educators; see the 

Recommendations for Follow-up by ASNT section at the end of this document.  

 

The appendices of the report are the items which should be included as part of the Sustainable 

System Design Learning Module. Here are brief descriptions of these appendices: 

 

Appendix I – The background motivation for why a change to the engineering design process is 

needed is described in a paper/presentation developed for the American Society of Engineering 

Educators; A New Design Process Paradigm: Sustainable System Design. (See AppendixI.pdf) 

 

Appendix II – A PowerPoint lecture appropriate for in-class presentation to undergraduate 

engineering students briefly over viewing the traditional design process along with how the 

notion of design life is violated and outlining how to consider maintenance as part of the 

planning and design phase. Discussion of slides is included in the PowerPoint file. (See Sustain-

Design.ppt) 

 

Appendix III – National Geographic World’s Toughest Fixes DVD 

This DVD collection provides dramatic examples of the challenges maintenance and repair of 

major systems entail.  Unfortunately it does not explicitly provide direct examples of how 

sustainable design can reduce the costs and potential disastrous consequences of using such 

systems beyond their intended designed service lives.  The DVD does provide opportunities for 

the instructor to encourage the students to identify ways that sustainable design might impact the 

long term operation of such systems. 
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Appendix IV – A brief discussion of additional coursework which undergraduate engineering 

programs considering adopting the Sustainable System Design approach might wish to provide 

to help further develop the background of their engineering students expected to do design. In 

addition a more focused program which might constitute a Master’s Degree or Graduate 

Certificate Program is described for the NDE Engineering discipline expert. (See 

AppendixIV.pdf) 

 

The learning module consists of the following files: 

 

FinalReport.doc 

AppendixI.pdf 

Sustain-Design.ppt (This is Appendix II) 

Table-NDE.pdf  (A suggested handout for student reference.) 

AppendixIII.pdf 

Turbine-engine-design.pdf (Case study mentioned in the PowerPoint lecture.) 

Design for Inspectability.ppt (Provide several brief examples of how design can improve 

inspection; it is mentioned in the PowerPoint lecture.) 

AppendixIV.pdf 

 

 

Recommendation for Follow-up by ASNT 
 

During the course of developing this learning module a number of impressions have been 

reinforced, while other unexpected associated issues were discovered: 

 

 Currently society does not faithfully remove systems from service in accordance with the 

original design service life. 

 

 System life-extension is a euphemism which does not accurately describe the fact that in 

reality what is being done is “use-extension.” 

 

 Mechanical testing databases do not record sufficient data regarding initiation of 

materials degradation. 

 

 There is a critical imperative to plan and design new systems, especially those associated 

with infrastructure or public transportation systems, based on minimizing the life cycle 

costs.  Historical evidence strongly favors the sustainable design paradigm as being 

ideally suited for achieving minimum life cycle costs. 

 

 The folly of failing to do sustainable design is recognized by our posterity, and we are 

cynically shortsighted to fail to do so. 

 

 In nearly every venue the author has presented the case for sustainable design there has 

been support. 
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The author is unaware of any engineering college presenting sustainable engineering design to 

their students.  These colleges likewise do not offer coursework to support sustainable design.  

 

An opportunity exists for ASNT to offer short courses for engineering educators introducing the 

Sustainable Design Paradigm along with an introduction to Materials Degradation and 

Nondestructive Inspection Technology.  Additionally short courses going into greater depth 

regarding materials degradation and nondestructive inspection capabilities should be developed 

and offered to engineering educators.  Ideally such courses should be offered during the summer. 

 


