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COVID-19 in numbers



Up to 16 000 000 000 000 €

765 000 000 cases

6 900 000 deaths

13 350 000 000 vaccine doses



Computational 
Fluid Dynamics 

(CFD)
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Routes of Transmission
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What can we do?
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Ventilation
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Computational Fluid Dynamics (CFD)

• Navier-Stokes equations:
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Computational Fluid Dynamics (CFD)
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Domain

Discretization

Air Flow

Particles

Forces:

• Drag

• Buoyancy

• Virtual Mass

• History

• Etc.

HPC*

Hundreds or 
thousands of 
processor 
cores

Days or 
weeks

*High 

Performance 

Computing



Computational Fluid Dynamics (CFD)
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Domain

Discretization

Air Flow

Particles

Using 
passive 
scalar

HPC*

Hundreds or 
thousands of 
processor 
cores

Days or 
weeks

*High 
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Computing



Examples



Coughing
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Breathing
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Masks
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Masks with typical efficiency



Pandemic Safe 
Office
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Low Plexiglass in 
the Control of 

Droplet Infection
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Without 
plexiglass
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With plexiglass
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Coughing Aside
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Coughing into 
the Sleeve
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Dissemination
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Dissemination
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Dissemination
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Future applications

• More ventilation (in sustainable way)

• More efficient air distribution (without increasing ventilation)

• Personal ventilation

• Novel innovations
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CFD can be used to combat pandemics
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By raising public 

awareness of how the 

virus is spreading

By developing better 

technical control 

methods



Thank you!
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