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DR. JEFFREY MORRIS
PROFESSOR
LEVICH INSTITUTE AND DEPARTMENT OF CHEMICAL ENGINEERING
THE CITY COLLEGE OF NEW YORK
NEW YORK, NEW YORK

Will present a seminar on

“TWO ISSUES IN SUSPENSION MECHANICS:
[bookmark: _Hlt529605523]PARTICLE PHASE PRESSURE AND THE ROLE OF INERTIA”

This talk will address two topics in the study of suspensions, each associated with a diﬀerent particle migration phenomenon: 
         The ﬁrst is an extension of the thermal (equilibrium) osmotic pressure, to shear-ﬂow conditions, which is known as the particle pressure, Π; this will be considered for Stokes ﬂow conditions and highly concentrated suspensions. 
         The second is the role of inertia (ﬁnite Reynolds number)at the microscale on particle trajectories. 

The particle pressure, Π, plays a key role in suspension ﬂows, as it drives shear-induced migration, a phenomenon leading to large variation of solid fraction across a conduit in pressure driven ﬂow.  The particle pressure will ﬁrst be discussed in terms of its microstructural basis (i.e. how the shear driven particle arrangements give rise to this non-Newtonian eﬀect) followed by a demonstration of experimental measurement of Π.  Using Stokesian Dynamics simulations, the behavior of Π as a function of solid fraction and Péclet number – the ratio of shear to Brownian motion – will be considered.  

Turning now to inertia at the particle scale, this also drives a completely diﬀerent migration of isolated particles through the well-known Ségré-Silberberg eﬀect in Poiseuille ﬂow.  We will show that this has very strong implications for particles ﬂowing in the latest microﬂuidic devices.  At a more basic level, we will also discuss how microscale inertia aﬀects the interactions of particles in simple shear ﬂow.  These results include a completely new class of spiraling trajectories, conﬁrming theoretical predictions that inertia has a singular eﬀect as it eliminates the closed trajectories predicted by Stokes ﬂow.  The results are obtained by simulation using the lattice-Boltzmann technique developed for suspensions (Ladd JFM 1994; Aidun, Lu & Ding JFM 1998). 
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