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The high energy inefficiency of Waterjet based mill has been

the focus of much of modern-day comminution research.

The current study aims to develop a mechanistic model that

accurately captures the process of fluid accelerating

particles and predict the crushing behavior of particles

inside the mill by means of numerical simulation. The most

distinguished things in the current work are as follows: (a)

the particle/fluid, particle/particle and particle/wall

interactions are characterized by the CFD-DEM coupling

method (As shown fig 1). In this poster, only the results of

Validated CFD model will be presented. The findings of this

study could help in guiding engineering design in the future.

• From the CFD model, It was found that SST k–ω, the
RNG k–ε, the Realizable k–ε models clearly
performed better than Standard k–ε model in
predicting the mean velocity profiles.

• It was also revealed that all models produce very
similar shaped contour profile of static pressure
distribution and the results slightly matched to that
of the experimental data.

• The findings of the CFD Model can serve as a general
and partial guideline to the choice of turbulence
models for those professionals in industry that use
numerical codes with built-in turbulence models.

Future work 

• Develop DEM model and test different contact

models.

• Couple CFD with DEM code.

• Conduct grinding tests to validate the Coupled CFD-

DEM model.

The proposed model will be developed in three stages;

1. Solving for continuums phase flow (water and air) based

upon CFD approach [1].
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2. Solving for the discrete phase (solids) and specifying

appropriate contact models using DEM approach. The

DEM calculates normal and tangential velocities using

the Newton's law of motion [2].
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A non-linear hertzian model (fig 2) is used calculates the

contact force due to overlap between two particles as

follows[3];

𝒇𝒎𝒆𝒄𝒉 = −𝒒𝒙𝟎.𝟐𝟓
𝒅𝒙

𝒅𝒕
+ 𝒌𝒙𝟏.𝟓 (5)

3. Coupling the CFD solution with DEM (shown in fig 3)
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