
[1] https://doi.org/10.1186/s40623-022-01737-9

SMALL PARTICLES SIZE

•100 µm ~1,22 mln particles
•50 µm ~ 9,8 mln particles
•10 µm ~1,22 mld particles
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EXPERIMENTAL TESTING AND NUMERICAL CALIBRATION OF THE REGOLITH SIMULANTS 
DISCRETE ELEMENT MODELS

APPLICATION/SIMULATION SCALE: SMALL → EXTRA LARGE

MODEL PARAMETERS

• Level of pipe filling (2 levels)
• Granulometric composition (4 levels)
• Particle size (5 levels)
• Particle to particle rolling friction (6 levels)
• Particle to particle static fiction (6 level)
• Coefficient of restitution (6 levels)

17280 COMBINATIONS  !!!

• Simulation accuracy

• Computation time

MOTIVATION

TESTING AND
CALIBRATION

STATIC ANGLE OF REPOSE

DESIGN OF EXPERIMENT

APPLICATION

• gravity/no gravity adjustment

• possible to include physical phenomena of:

o electrostatics/tribocharging

o particles heat transfer

o equipment wear

o particles fracture/breakage

o …

In purpose to obtain the highest quality models, all
the experiments and numerical models calibration
are supported by Design of Experiment (DoE)
approach. As a first step the Screening Design was
conducted with use of the Plackett-Burman plan.
That required 24 simulation trials. On that basis the
Main Effects Plot allow to identify parameters of the
highest influence on the model. As a next step Full
Factorial test with Center Points was designed (20
trials). Eventually, Cube Plot representing the
parameters influence on the Static Angle of Repose
with total number of 44 simulations was obtained.
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