Short abstract. 19th International Conference on
Harmonisation within Atmospheric Dispersion Modelling for Regulatory Purposes
3-6 June 2019, Bruges, Belgium
______________________________________________________________________
Abstract title : Use of Polyphemus Plume in Grid model to reproduce the full chemistry
and physics of Particulate matter in industrial plumes. Applications and validation
for Refinery during the TEMMAS project “Teledetection, Measure, Modeling of
Atmospheric pollutants on industrial Sites”
Name and Affiliation of the First Author: Olivier DUCLAUX, Dr, TOTAL Refining &
Chemistry, Laboratoire Qualité de l’Air, TOTAL RESEARCH CENTER, 69360 Solaize,
France, +33 478026491,
Email of first author: olivier.duclaux@total.com
Names and Affiliations of the Co-authors :
Valentin RAFFORT CEREA, Ecole des Ponts ParisTech/EDF R&D, Université Paris-Est, 77455 Champs-sur-Marne, France
Pierre Yves FOUCHER ONERA, The French Aerospace Lab, Toulouse Center, 2 Av. Edouard Belin, 31055 Toulouse, France
Yelva ROUSTAN CEREA, Ecole des Ponts ParisTech/EDF R&D, Université Paris-Est, 77455 Champs-sur-Marne, France
Alexandre ARMENGAUD AIRPACA, 146 rue Paradis, 13006 Marseille, France
Henri WORTHAM Laboratoire Chimie et de l’Environnement, Université Aix-Marseille, 13331 Marseille, France
Catherine JUERY Laboratoire Qualité de l’Air, TOTAL RESEARCH CENTER, 69360 Solaize, France

Abstract text
The Polyphemus Plume-in-Grid (PinG) model, based on a 3D Eulerian model and a subgrid scaled
Gaussian puff model was developed to represent the dispersion and transformation of air pollutants
in industrial plumes. The PinG model computes the formation of secondary gases and PM in the
plumes, resulting from the oxidation of emitted precursors in interaction with background pollutant
concentrations. The model was improved to treat PM number concentrations, allowing a better
representation of the ultra-fine fraction of PM concentrations. In comparison with the conventional
CTM approach, this tool is able to provide a realistic assessment of the impacts of industrial sites
in the first ten kilometers.
To improve the validation of the Plume In Grid Model, from the stack to the ground, a research
project called TEMMAS (TEledetection, Measure, Modeling of Atmospheric pollutants on
industrial Sites) was supported by the French environment agency (ADEME). The project included

two intensive measurement campaigns, which were conducted around a refinery in the south of
France. The aim of these campaigns were to study the refinery PM microphysical signatures and
its evolution with distance to the source in the first kilometers. During the campaigns different
observation protocols of PM were deployed :
• sample collection inside the principal stacks and around the refinery.
• online measurements of microphysical properties of PM and trace gas concentrations;
• optical measurement : airborne hyperspectral imagery in the reflective domain,
According to the different techniques, two types of models were used, with different spatial
resolutions, meteorological input (meso-scale meteorology or local measurements), and chemical
transformations representations:
• The Polyphemus Plume-in-Grid (PinG) model, which results are compared to measured
PM in the vicinity of the refinery in terms of gas, PM mass and number concentrations, as
a function of particle sizes and PM chemical compositions.
•

The Safety LAgrangian Model (SLAM), a lagrangian non reactive dispersion model using
pre calculated CFD winds fields. The fine resolution (meter) allows to reproduce complex
flows in industrial installations. This approach is better fitted for the comparison of the local
scale plume dispersion with optical imaging.

Motivation
The Motivations for the presentation are multiple :
• Have the most complete evaluation possible of an industrial site impact by
integrating all pollutants (primary and secondary).
• With a Chemical Transport Model, be on a scale representative of the impact of
a site.
• to improve and validate the evolutions of modelizations close to the sources of
emission which are compatible with the means of measurements (ground,
remote sensing …).
• More specifically for particles, model information in mass, nature and number in
industrial plumes that are validated by measurements.
Theses topics are in Model evaluation and quality assurance : model validation &
reduction of uncertainties.
The global objective is to improve the Environmental impact assessment.

