This work concerns numerical bifurcation analysis of viscoelastic fluids using the de-
flated continuation method. First, we address numerical difficulties (detection of spuri-
ous steady-state solutions) associated with a straightforward discretisation of the equa-
tions using the finite element method, and we propose how to overcome them using
the logarithm reformulation with the DEVSS-TG/SUPG stabilisation. After that, we
study symmetry-breaking bifurcations of two types of viscoelastic fluids (FENE-CR and
Giesekus models) in two planar problems (cross-slot and sudden expansion geometries).
While the cross-slot flow problem serves as a benchmark to confirm the viability of the de-
flated continuation approach, for the sudden expansion flow problem, we have observed
that the elasticity in a fluid can also cause the onset of bifurcations at smaller Reynolds
numbers. Specifically, as the Reynolds number gradually increases, bifurcations occur first
in the Giesekus fluid flows, then in the Newtonian fluid flows, and lastly in the FENE-CR
fluid flows.



