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We present a simple single-pressure dynamic network simulator for two-phase flow in porous media with a
focus on exploring the limits of a single-pressure network model.

Our work builds upon the work of Aker et al.[1] and Knudsen et al.[2], where we aim to more accurately
describe and model the interactions of ganglia moving through the porous material. Whereas the previous
models assumed constant cross-section pipes, we instead account for a varying cross-section along a pipe.
This is important as the size of trapped wetting bubbles is determined by both the throat size and the pore
size, and are over-predicted for straight pipes.

Another focus is on accurately modelling the interaction of ganglions across adjacent pipes. This is the domi-
nant mechanism that determines the ganglion size distribution in the network - a ganglion cannot split below
the size of a pore for sufficiently slow flow rates.

Our model is of the single-pressure kind, where only one phase can occupy a cross-section at a time. Con-
sequently we neglect wetting fluids in films and corners. One aim of our study is to investigate the limits of
a simple single-pressure network model without resorting to a much computationally heavier two-pressure
model[3]. This excludes us from modeling strong imbibition invasions where the main transport mechanism
is dominated by film and corner flow.

We will present direct comparisons to drainage and mixed-wet invasion studies by Zhu et al.[4], and to exper-
iments by Moura et al.[5,6] studying the burst dynamics of an invasion process. In addition we will present
some qualitative comparisons to the experimental work of Avraam and Payatakes[7] on the dynamics of gan-
glions.
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