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Wall shear stress distribution on the smooth upper plate
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Summary

The research project is focused on a very actual topic in rheology and non-
Newtonian fluid mechanics: dynamics analysis and rheological characterization of
complex fluids in vicinity of patterned/structured surfaces.

The main goal of the project is to establish the experimental procedures to
characterize the rheology of complex fluids in rotational rheometers, where the plates
are patterned with controlled structured micro-geometries.

We are looking to understand and to quantify the wall depletion phenomena in
relation to the wall micro-geometry and material bulk properties. The distinction
between real slip at the boundary and bulk material instability of complex fluids is one
of the most challenging problem in rheometry.

We search to give an answer to a main question in rheology: Is a complex fluid
characterized by one single constitutive relation, or such materials have a special
constitutive relation on the surface, which might be different from the bulk? Actually, we
try to elucidate if is any relation between the boundary conditions and the material
macroscopic constitutive relation. The influences of local wall micro-geometry on the
measured stresses/velocities distributions are studied for some families of complex
fluids, samples with controlled chemical formulation and well defined surface
properties. Our project is a fundamental research in the rheology of complex fluids
with direct impact in developing novel directions for the design of rotational
rheometers.

Main objective
To establish a novel experimental procedure for the rheological characterization of
simple and complex fluids in the presence of patterned surfaces and to formulate a
general constitutive relation for the modelling of fluid behavior in the very vicinity of the
solid surface.

Keywords: Rheology/Rheometry/Complex fluids/Microfluidics/non-Newtonian fluid
mechanics

Budget
NR. Budget chapter 2013 2014 2015 2016 TOTAL
CRT (expenses) (lei) (lei) (lei) (lei) (lei)
1. Salaries 55275.81 100000 172308 45000 372583.81
2. Overhead 19106.19 34600 43422 20069 117197.19
3 Mobility 666 27400 34600 10000 72666
4. Inventory 72925 75264 89364 100000 337553
TOTAL 147973 237264 339694 175069 900000




