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MULTISCALE PARTICLE METHODS FOR COMPLEX FLUID DYAMICS AND MICROFLUIDICS 

Particle methods offer a physically-sound and versatile way to model fluid dynamics processes occurring at very different spatio-

temporal scales by using   a universal computational framework. Upon proper definition of inter-particle forces, a broad class of 

systems can be considered, ranging from atomistic, up to coarse-graining mesoscopic or even Lagrangian CFD descriptions of the 

PDEs representing a given fluid. 

In particular, in this talk I will discuss the fundamental aspects behind a novel stochastic mesoscopic particle method (i.e. Smoothed 

Dissipative Particle Dynamics) [1] and its link to macroscopic Smoothed Particle Hydrodynamics [2] - the popular Lagrangian meshless 

hydrodynamic solver.   

From a practical point of view, the main focus of our research group is on the modelling and high-performance parallel simulations of 

complex microstructured fluids and microfluidics. 

An overview of recent applications will be also given in the area of elastic turbulence and micro-mixing [3], polymeric fluids [4], fluid 

dynamics of complex particulate systems [5] as well as multiscale modelling of some cardiovascular flow [6]. 
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