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The poster presents an implementation of the so called Base-
line Methodology which aims to address multiple challenges
arising in Euler-Euler multiphase CFD simulations. The ap-
proach leverages Snakemake workflows for managing large set
of OpenFOAM cases and Fuzzy Logic Controller for evaluating
simulation results against available experimental data.

Multiphase CFD Challenges
Just for the OpenFOAM HZDR multiphase add-on[1] one could
have:

• 29 drag force models
• 7 lift force models
• 4 virtual mass models

Yielding 812 potential model setups!

What is Baseline Methodology?
According to [2] it:

1. specifies a particular meta-
algorithm for proposing new
sub-models

2. validates them on a large
number of cases
• bubbles 1 mm - ≈15 mm
• mostly pipe flows
• 66 cases in total Figure 1: An example of common plot

? How to compare data on figure 1 objectively and automatically

Workflows

Figure 2: An example of workflow

Workflows are special struc-
tures that combine states and
rules.

The Snakemake library is one of
the many providing scripting lan-
guage for designing workflows.

Snakemake workflow allows
representing Baseline validation
cases together with various
stages of CFD simulation (more
on workflows here [4]).

Figure 3: An example of Snakemake report (static HTML page with all plots em-
bedded)

Fuzzy Logic
On the Figure 4 Crisp Inputs:

• Pearson correlation coefficient, PCC

• Mean relative error, MRE

Crisp Output :

• Goodness metric representing fitness of simulation data to exper-
imental distributions

Figure 4: Schematic representation of the Fuzzy Logic Controller

On the Figure 5 example 2016_Kim_et_al_K4 from [5].

On the Figure 6 example 1987_Wang_et_al_uwMM from [5].

Figure 5: Crisp Values 𝑃𝐶𝐶 = 0.653,
𝑀𝑅𝐸 = 0.335, 𝐺 = 0.56

Figure 6: Crisp Values 𝑃𝐶𝐶 = 0.947,
𝑀𝑅𝐸 = 0.056, 𝐺 = 0.86

Figure 7: Baseline methodology [2] with mapped working components
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