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Objectives
e Studying impact of the climate on EDF
facilities and reciprocally : problem of

cloudy atmosphere for photovoltaic energy
production

e Using a 3-D resolution method, fast as possible and accurate enough

e Coupling emissivity functions with Discrete Ordinates Method

e Comparisons of heating rates and fluxes computed by the existing and validated 1-D model in

e Having a local-scale forecast model able to atmospheric module of Code S aturne®

simulate fog formation and evolution

e Comparisons with a radiative transfer model which uses multi-spectral resolution (Correlated-K
Distribution)

e Taking account spatial heterogeneities
with a 3-D Radiative Transfer model

Theoretical approach - Plane-Parallel Amtmosphere

Radiative Transfer Equation on fluxes Radiative Transfer Equation on radiance
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e Exact mathematical approach for an isothermal atmosphere (Cooling-To-Space)

Heating/Cooling rates comparisons - Clear sky conditions - Validation
Boundary Condition

Atmosphere plane-parallele

Cooling-To-Space Approximation - Clear sky ParisFOG field experiment - Clear sky
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Definitions
ParisFOG field experiment - 12h

e [ : radiance
taux d’echauffement, mesh height: 11km, 06h

e FT . upward and downward fluxes

e modele 1D
x—x TS semi-analytique
a—a TS conservatif

e /Y Planck function

v—v TS semi-analytique corrige

e Srad : Divergence of the radiative flux called heat-
ing rate

k gray absorption coeflicient

Altitude

T4 temperature of the atmosphere

Conclusion/Further work

e New approach fast and accurate enough
validated on semi-analytical solutions

T, temperature of the ground

T transmittance function

¢ (z/ : z): emissivity between 2 and z
e Infrared heating/cooling rates in clear sky
o : or cloudy condition : strong cooling above Acknowledgements

—200  —150 —100 —50 the fog layer, heating below it T'his  research is
Terme source radiatif S,.,q4 K/Day

supported by the CEREA
(http://cerea.enpc.fr/fr/) and EDF R&D (http:

//innovation.edf.com/innovation-et-recherche-20.

html) The supports are gratefully acknowledged.

e Weak/Strong coupling of our approach
with Fluid Dynamics




