Editorial

[This will be too long to go on a page and I expect that it will need to be on one page - please let me know how many words can be use and I will cut it back.]   
This special edition of the IES Journal on engineering design is intended to (a) share ideas about design processes across the engineering spectrum and (b) to provide examples to help those who are not familiar with engineering design methods to understand the basis of such activity.
Design can be viewed as the generation of information about an entity that is to be created.
The processes used for creating a product are fundamentally evolutionary i.e. they involve making changes (mutations) and testing them to find out if they work (natural selection).  Engineering design is a means of speeding up the evolution. Instead of just implementing an idea to see if it will work, we test the ideas using a range of strategies. One strategy is to use predictive models. We all use predictive models which allow us to look into the future but only tell part of the story and not always with high accuracy. 
   Another strategy is to build prototypes and test them to identify and cure faults before going into production. This is feasible for products that are going to be mass produced. For example, James Dyson in his book Invention, a Life writes that he made 5,127 protypes of his cyclonic vacuum filter before he was happy with the result. In their paper on Harnessing a 75 kW grinder Dick Philbrick and Chris McCrory note that in the design of a grinding machine, the designers would have liked to have been able to build a prototype but, since few of the units would be manufactured, the cost of doing that was too great.
   Since infrastructure products are almost always one-off, even one full scale prototype is not feasible. Designers have to try to get the outcome to be as close to 'right' as is practical and then learn from performance information about how to do better next time. A main strategy for using feedback is to set up codes of practice that provide rules for performance. Such rules are used widely in engineering not just in construction.  Dick and Chris did not have the advantage of published design rules but they had to get the grinder to work according to the client's requirements. They did use modelling to the limits of its potential, but trying out ideas until they got it right was the main strategy. This was the evolutionary approach but the 'mutations' were by no means random. At each stage the designers worked hard to find a way to understand what was happening so that the next iteration would give a satisfactory outcome. 
  A person who designs say, an item of clothing, makes drawings of it and then has it made.  The process is simple but in engineering design, the situations are much more complex.  For example, at an IES talk in January 2022, Malcolm Robb of BAe Systems explained that just defining the requirements is a major task in the design of a warship involving, at the highest level of detail, thousands of items in the list. In his paper on The concept design of the Islay Ferry, Lewis Hammell illustrates the complexity of designing a car ferry. It is not as complex as a warship but:  it is a boat for which the hydrodynamic characteristics need to be addressed, it has a propulsion system; it has a car park; it has a restaurant; It has crew accommodation
  In his paper, Designers’ Liability, Allan Mungall notes that 'engineers' responsibilities include a wide range of moral, ethical and practical considerations'.  He explains how these considerations relate to law.  Of particular importance is 'duty of care' to others and ‘fitness for purpose’. The repercussions of the 2017 Grenfell Tower fire, that resulted in many deaths, have highlighted the need to apply a duty of care in design. Those who design and make things that can be dangerous, need to put professional integrity at the top of the list of the principles that guide their actions - and should read Allan's paper.
    One would think that preventing slope debris from flowing across a road on a steep hillside would be a simple problem to solve: Hamish Dow and Iain MacLeod explain that this is not the case for the notorious 'Rest and be Thankful' road in Glen Croe, Argyll. There is great deal of uncertainty about the frequency and severity of the slope movements and the solutions are either expensive or may not adequately reduce the risks. A range of design strategies are being used to provide information about options prior to making decisions.  

 Use of heat pumps has potential to help to reduce emissions.  But to be successful, care is needed in designing the installed systems as Andy Pearson points out in his paper.   For say a domestic installation, the heat pump can come 'off the shelf' but the sub-systems for the extraction of heat from the source and to transfer heat to the home need to be designed for the context. Andy's main message is, in effect, that the principles of engineering design must be observed when making decisions about an installation.

The recently launched IES Engineer-it website puts forward the principle that the strategies used in engineering design have universal application when seeking to manage situations of complex uncertainty.  

Ian Arbon discusses plastics and the ‘greenwashing’ that surrounds their disposal. He explains that the use of plastics has increased exponentially; that the very term embraces a wide range of different chemistries requiring different treatments.  A very small percentage is actually recycled . There is a need for engineers and scientists to design a solution as well as for the public to change its ways by simply using less plastic.  Ian argues that ithttp://info.iesis.org/jour21/IES2021Pearson-final.docx might be better for the planet if plastic is used for energy generation instead of being recycled.



 News

Engineer-it
IES launched this online information resource in December 2021 at https://eit/engineers.scot
It provides information about how to 'engineer' successful outcomes particularly in situations of complex uncertainty. 'Engineering' is viewed as an overarching strategy widely used beyond engineering. The resource is divided into modules.  At present, there are 3 modules:
· The Strategies for engineered outcomes have universal application for managing complex uncertainty.
· The Structural Engineering module shows how the strategies are used in structural engineering.
· The Energy Planning Module provides information about how system planning should be used in the quest to reduce emissions from energy production and use.

The IES Journal
Readers are reminded that the style of the publication changed in 2013 to be described as the Journal of Engineering with a new style of presentation. Formerly, the Transactions represented a full record of the meetings of the institution including the discussion. Some of the volumes run to over 500 pages.  
Although we seek to publish papers based on talks given at meetings, it has become increasingly difficult to arrange for this to happen. Now many of the papers have been prepared specially for the journal based on themes - for example the 2016 edition focused on Manufacturing and in 2018 was mainly about the development of infrastructure.  This edition is mainly about engineering design.
Whereas in the past many of the papers were highly technical, the papers in the Journal now seek to attract a wider audience from across the engineering disciplines and non-engineers


The IES Digital Library
IES has published a volume of transactions every year since the Institution was formed in 1857 
They are now available online at:   https://library.engineers.scot 
Users need to register but there is no charge for access.

The volumes have been split into papers and each volume is catalogued as a 'collection' consisting of the complete volume and the individual papers. 
The transactions represent a valuable record of the development of engineering since 1857. 
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