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Neglecting or simplifying capillary pressure is a common starting point for analyzing the fluid displacement
in porous media. From the mathematical perspective, the effect of such simplifications was addressed in the
context of conservation laws. In this talk, we address the issue in the context of traveling waves. Mainly, we
are interested in the case of one-dimensional incompressible two-phase gas–liquid flow in a porous medium
in the presence of foam. We show two physically admissible intuitive simplifications resulting in solutions,
which are qualitatively inaccurate in the variable describing foam texture. Besides these examples, we also
show one procedure, which produces qualitatively accurate solution approximation. In order to sustain that
our conclusions are not connected to any numerical error, we investigate the existence of the traveling wave
solutions in all examples. We stress that the profile differences are related to the dynamical system behavior
in the phase space. All semi-analytical results were verified through direct numerical simulations, evidencing
the applicability of the presented analysis.
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