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Introduction & Objectives

We improve theoretical foundations to understand the uses of thermo-hydro-mechanical paths of powders reactivity during the process of durum
wheat into agglomerated couscous grains. The current industrial process is poorly eco-efficient and energy consuming. There is a need for a
multidisciplinary approach including cereal technology, product engineering, soft-matter science and granular matter physics.
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Major aims of this work are:
1. To identify and model the structuration mechanisms developed under thermo-hydro-mechanical stresses.

2. To compare the energy consumption at the process level to the energy needs for local structuring mechanisms.
3. To represent the conceptualization process using dimensionless analysis.

1. Mechanistic approach

The main goal of the mechanistic approach is to determine the specific contribution of the powder reactivity during agglomeration processing. Durum

wheat powders undergo reversible and irreversible physicochemical changes when submitted to thermo-hydro-mechanical stresses in relation with its
composition.
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This task leads to the establishment of specifications concerning the proteins in durum wheat.
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This approach, associated with experiments at different scales and with different pilot designs and combined with dimensional analysis, will conduct to
generate specifications for the couscous process re-design.

3. Knowledge integration approach

Knowledge integration approach, based on conceptualization approaches, allows the elaboration of functional diagrams using dimensionless criteria.

Dimensional Analysis (DA) is a way to allow the decomposition of the whole couscous process in a “relevant number base” (dimensionless numbers),
involving many complex mechanisms.
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