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Measured wind (mass) interpolation

Partial Donor Cell (PDC)

Strongly Implicit Procedure (SIP)

Implicit Unstructured (NT)

Total Variation Diminishing (TVD)

Wind patterns : numerical schemes

Measured wind (mass) interpolation

Partial Donor Cell (PDC)

Strongly Implicit Procedure (SIP)

Implicit Unstructured (NT)

Total Variation Diminishing (TVD)

Wind patterns : numerical schemes Example : Wind fields over Lyon
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Data interpolation

Partial Donor Cell (PDC)

Strongly Implicit Procedure (SIP)

Implicit Unstructured (NT)

Total Variation Diminishing (TVD)

Wind patterns : numerical schemes Partial Donor Cell (PDC)

Time variant scheme

Implicit in space

Explicit in time

Accidental dispersion of pollutants
Peak hour variation

Aménagements de 
l’autoroute A1 projetés 

par la D.D.E. de la Seine-
Saint-Denis

Example : A1 highway

Average situation
Average traffic
Most frequent weather data
Associated pollution

Extremely adverse situation
Peak hour traffic
Adverse weather data
Associated pollution

Cases studied
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Couverture
type « casquette »

Semi-couverture
à fente centrale

Dalles minérales

Numerical model of terrain
Horizon 1999

Figure IV-2  : Concentrations en dioxyde d’azote (NO 2) en µg/m3 à h=1.5 m. en situation moyenne

Results

Local results

Coupes verticales au droit de diff érentes écoles

Local results
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Data interpolation

Partial Donor Cell (PDC)

Strongly Implicit Procedure (SIP)

Implicit Unstructured (NT)

Total Variation Diminishing (TVD)

Wind patterns : numerical schemes Strongly Implicit Procedure (SIP)

NS equations are totally coupled

Dispersion from continuous sources

Pressure, momentum  and equation of state

Stabilised airflow at low velocities

Implicit in time

Implicit in space

Localisation prévue de
l’éolienne

Col de Teghime

Example : Wind fields over Corsica Numerical model of terrain
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Resulting wind fields Resulting turbulence levels

N

Resulting vertical wind fields

Data interpolation

Partial Donor Cell (PDC)

Strongly Implicit Procedure (SIP)

Implicit Unstructured (NT)

Total Variation Diminishing (TVD)

Wind patterns : numerical schemes
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Implicit unstructured (NT)

Implicit monotonous scheme

Unstructured mesh

Implicit in time

Implicit in space

High-density of odd-shaped buildings

Maillage curviligne épousant la forme de la route

Phase I :

Ville entière

Maillage plus fin au niveau du centre ville

Example : Reading (UK)

Computational mesh Resulting pollution fields
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Mesh near the ground Wind fields near buildings

Resulting pollution fields Resulting pollution fields
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Data interpolation

Partial Donor Cell (PDC)

Strongly Implicit Procedure (SIP)

Implicit Unstructured (NT)

Total Variation Diminishing (TVD)

Wind patterns : numerical schemes Total Variation Diminishing (TVD)

Density-based

Fast transient flows (deflagration)

Explicit in time

Explicit in space

Example : Toulouse

Site de l ’usine

Conclusion

Fluidyn-PANACHE 
3D atmospheric flow and pollutant 

over complex terrain
5 schemes to calculate wind fields :

Data interpolation (solveur Lagrangien)

TVD

PDC
SIP
NT

Chosen according to modelling requirements
A simulation can use two solvers
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Conclusion

Interpolation

Mesh Time steps

Very crude None

SIP Regular Large

NT Any Large

PDC Regular Small

TVD Any Very small
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