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Abstract 
To accelerate the development of new sustainable solutions and remain competitive in the global aerospace 

market, European companies are exploring new product development approaches that can drastically 

reduce lead time. The EU funded DEFAINE project proposes companies to adopt a front-loaded 

development process. The DEFAINE project will develop solutions to realize this process in a Design 

Exploration Framework.  

Through this process, companies gain more knowledge regarding the effect of design decisions on designs 

and can more quickly respond to any customer requests and changes. In addition, it allows looking at non-

conventional, novel and/or better designs that were not possible to explore through current engineering 

processes. This will lead to lower design cost, shorter lead-times and a better predictability of results thereby 

strengthening market competitiveness. 

 

The framework enables the exploitation of a front-loaded product development approach. Front-loading 

significantly reduces the inefficiencies of the current engineering approach by enabling large-scale design 

exploration early on or even before the start of a project.  To this purpose, the framework enables fast 

generation of distributed, re-configurable multidisciplinary engineering workflows, built on flexible sets of 

design and analysis automation solutions, largely based on Knowledge Based Engineering (KBE). The 

workflows are fed with varying sets of parameters and requirements, to automatically perform multiple design 

exploration studies. With the help of AI techniques, the produced and stored design solutions are analyzed to 
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mine new knowledge. At the actual start of the project, pre-optimized solutions for the given set of 

requirements, can be directly retrieved from the sets of previously stored designs. 

 

This paper addresses challenges faced in the current engineering approach. The novel front-loading 

methodology is presented, together with innovations in the fields of (i) KBE systems and Model Based 

Systems Engineering, (ii) workflow systems, (iii) data analysis and (iv) computing infrastructures. These 

innovations are illustrated using practical industrial use cases provided by GKN [1-5] and SAAB [6]. The 

paper concludes with an overview of the main challenges still open. 
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