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Naturally present in river water supplied cooling circuits, bacteria and free-living amoebae (FLA) can encounter conditions favourable to their multiplication in freshwater biofilms, especially since
the water warms up. The presence of freshwater biofilms onto surface of industrial cooling circuits can reduce the thermal performance and represents a potential public health risk. Several
factors play a role on the behavior of freshwater biofilm. Among those factors and to better manage those industrial problems, it is essential to understand how hydrodynamic conditions
Influence the dynamics of microorganisms into biofilms and identify the areas of the cooling system where it could occur.

Direct or indirect factors
Influencing the dynamics of

FLA in freshwater biofilms. What are the hydrodynamic conditions in cooling circuits ?

How do they influence the dynamics of bacteria and free-living amoeba into biofilms on surface ?
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Sy Nutritional L Develop a specific pilot-scale device able of reproducing a wide range of hydrodynamic conditions of cooling circuits
resource
gt L Quantify and qualify the establishment, growth and survival of bacteria and FLA in freshwater biofilms

Factors necessary but not sufficient to explain the growth of free-living amoebae in biofilms (Goudot, 2012). Biofilms are evolving structures
that form as a result of a dynamic equilibrium between nutrients, bacteria and FLA, which are influenced by hydrodynamic conditions.
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DISCUSSION AND PROSPECTS

The designed experimental process has enabled to highlight that FLA colonization of freshwater biofilms is possible at shear rate up to 151,000 s, even if convection mechanism doesn'’t
technically provide it. These results confirm that other mechanisms, such as turbulence, locomotion or surface properties have allowed the establishment of FLA in biofilms.

Finally, hydrodynamic conditions have shaped the spatial organization of microbial cells on the surface : higher shear stresses have reduced the recovery rates and number of clusters. However
no significantly difference in the bacterial and amoebic densities has appeared between the hydrodynamics conditions despite of the wide range of shear rates (high shear rates tending to reduce
FLA concentration into biofilm needs to be confirmed).

How the recovery rate and the number of clusters could be affected by the shear stresses without modify microbial charge ? Given the relevance of hydraulics on the biofilm growth,
a study of the biofilm cohesive strength and the density, porosity and thickness of biofilms will be helpful to better understand the structure of freshwater biofilms into cooling
circuits, considering different materials (concrete, PVC) and microbial factors (microbial diversity and amoebic morphology).
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