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Cultivation of encapsulated microalgae to
product high added value metabolites.
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METHODS MONOPHASIC RESULTS

PIV and CFD monophasic characterization

Plane 3: mean axial velocity (m/s) — descending flow

» 2 different pump flow rates: 400 |/h and 500 I/h (optimal fluidization)

» Laminar, Transient flow: 300<Re<400 at the inlet
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m » Chaotic motion: statistical time averaging needed

» Experimental error in PIV between 10% and 16% (depending on the height)

LA | » Observation of two zones (upflow (1) and downflow (2)) above and

. Polyamide particules A! alongside the internal panel due to the recirculation
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» Measured values are systematically lower than simulated ones (between
Bead recirculation improved by the , the off-center injection (1 mm) and the bottom prism 1% and 13%)
CONCLUSION ACKNOWLEDGMENTS

The agreement is satisfying between measurements and simulation because discrepancies between measured (PIV) and
simulated (CFD) mean axial velocities fields are lower than experimental error.
Discrepancies can be explained by the very high influence of the measurement plane position on axial velocities (plan 1 is

near the wall, plans 4 and 5 are close to the injection) and the difficulty of making PIV measurements in exactly similar
planes as CFD simulations.

Perspectives
» Diphasic PIV and CFD: including beads (solids) to evaluate solid influence on the flow

» Light distribution measurements to quantify bead absorption and scattering and define illuminated and dark zones. Their
influence on metabolites productivity will be integrated in the model.
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