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This paper deals with the development of a CAD-free adjoint shape optimization framework, 

with a high degree of automation and efficiency, for application in an industrial context. 

 

Specifically, it deals with the treatment of various problems that are present in adjoint-based 

shape optimization applications, in which a parameterization of the surface is absent. The 

absence of a parameterization helps maximize the efficiency and minimize the user input, thus 

making the method considerably generic.  

 

The continuous adjoint method is used for the calculation of the surface gradients in the most 

effective way and combined with all the different components that are necessary to construct 

a shape optimization framework. These include: a general implicit smoothing algorithm to 

ensure the geometry remains manufacturable during the optimization process; a robust mesh 

deformation tool, based on mesh optimization technique that includes both volume and 

surface regularization methods, and allows the generation of complex shapes and extreme 

deformations; the implementation and application of constraints in the form of constraint/limit 

surfaces and static  surface components with smooth transition to deformable regions. 

 

The method’s efficiency is demonstrated for both external and internal flow cases and a 

summary of computational effort and optimization efficiency is provided. 
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