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Introduction
Mapping method is an efficient computational tool for analysis
of advective-diffusive mixing [1]. Flexability of the approach al-
lows implementation to industrial-orientated mixers, that usualy
posses complex geometries [2].

Objectives
Accurate aproximation of the mixing processes inside prototypi-
cal industrial mixing devices.

Mapping Methods
The method is essentially based on the accurate tracking of a set
of particles for periodic flows. The results of tracking are stored
into the mapping matrix Φ, that describes redistrubution of the
material over the flow domain after one period of the flow. The
particles are tracked as folowing,
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where the last term corresponds to the influence of the molecular
diffusion.

Prototype flow systems
As a prototypical industrial mixer, Reacom is considered, see
Fig. 1.

Fig. 1 Schematics of the Reacom.

Flow domain represents a 2D cross-sectional cut of the mixer,
see Fig. 2 panel (a). Poincaré sections depicted by panel (b)
show existing invariant structures.
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Fig. 2 Panel (a): Flow domain; Panel (b) : Poincaré sections.

Mixing simulations
Initial distribution of concentration C0 in the inlet of the mixer
is shown in Fig. 3.

Fig. 3 Initial conditions in the inlet of the micromixer.

Fig. 4 shows an evolution of the concentration field after each
period, that corresponds to a full rotation of the rotors, at vary-
ing level of diffusivity.
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Fig. 4 Evolution of concentration field Cn in time.

Conclusion
Mapping method is a powerful numerical tool for simulating fluid
mixing inside complex industrial mixers with inclusion of the ef-
fect of molecular diffusion. Method is applicable to mixers with
complex boundaries and rotating inner parts.
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