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Introduction

“A bioreactor is a device or a system that supports a 
biologically active environment.”
- Wikipedia

In our case : an aerobic biological process is 
carried out which involves growing organisms.

What’s a bioreactor?
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Introduction
What’s a digital twin?
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Introduction
What’s a digital twin?
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Starting point
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Exponential Growth
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Exponential Growth
With μ the rate of growth (ln per hour)

● Latency phase (μ = 0)
● Acceleration phase
● Exponential phase (μ = μ_max)
● Deceleration phase
● Stationary phase (μ = 0)
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Biomass parameters
● Population

– Initial & maximum
– Bactery per gram or ml

● Latency (λ, in hours)
● Growth rate (μ, ln per hour)

– Optimal and/or maximal

● Constant k (μ_max * λ)
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Biomass parameters

For each environmental factor (acidity, 
temperature, oxygen, …) :

● Minimal value for growth
● Maximal value for growth
● Optimal value for growth
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“Gamma” formulae
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“Gamma” generic formula
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HUMAIN

PHYSIQUE NUMERIQUE
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HUMAIN

PHYSIQUE NUMERIQUE
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Technological overview

Panorama Openflexo

Connectivity Models

Services



  15

Bioreactor + DT : usages
● V1

– Emulation, replay (parameters tuning, diagnostic)
– Monitoring (visualization, alarms, over already existing control)

● V2
– Prediction, Inference
– Mitigation (on top of monitoring)

● V3
– “Full control” ???
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Emulation / Replay / Monitoring
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Emulation / Replay / Monitoring
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Emulation / Replay / Monitoring
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What’s next?
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