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A large number of constitutive equations were developed for viscoelastic fluids, some empirical and other 

with strong physical foundations. The currently available macroscopic constitutive equations can be divided in 

two main types: differential and integral. Some of the constitutive equations, e.g. Maxwell are available both in 

differential and integral types. However, relevant integral models, like K-BKZ, just possesses the integral 

form. 

Integral constitutive equations are difficult to handle numerically, because a large amount of information 

must be stored, in order to keep track of the material deformation in a Lagrangian sense. As a consequence, one 

can find a large number of works dealing with differential viscoelastic constitutive models, using different 

discretization methods using an Eulerian approach, the most natural framework for differential models. 

Regarding integral constitutive equations, the contributions are scarcer. Most of them employ a Lagrangian 

approach that comprises additional computational difficulties, related to the manipulation of a large amount of 

data and dynamic/moving meshes. The formulation based on the deformation fields, proposed by Peters et al. 

[1] and subsequently improved by Hulsen et al. [2], allowed the implementation of integral viscoelastic models 

in an Eulerian framework, thus facilitating the use of these models. 

This work describes the implementation of a new solver in OpenFOAM library, able to cope with integral 

viscoelastic models based on the deformation fields methodology. The implemented solver is verified through 

the comparison of the predicted results with analytical solutions, results published in the literature and by using 

the Method of Manufactured Solutions. 
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