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Abstract

 Air Quality Models: a brief introduction.
* Overview of a LPDM (SPRAY by Arianet S.r.l.).

» Case study: application of the model to an existing
power plant.




Air Quality Models

« Atmospheric dispersion and chemical reactions of air pollulants.

« Space — time evolution of concentration field C = C(x,y,z,t).

EMISSION SOURCES:

* Industrial or power plants.

* VVeichular traffic.

- Accidental chemical releases.
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computing the C = C(x,y,z,t)
function as a solution of

General Diffusion Equation.

Gaussian solution (Sutton, 1969).

by a swarm of little particles
following the atmospheric flow.

Particle position equation
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Input - output data for AQMs i

EMISSION DATA

» Source: stack height and section.

* Pollulants:Temperature, exit speed, emission ratio.

METEOROLOGY DOMAIN

- Wind speed and temperature field. - Topography and land use data.

 Turbulence scale parameters. «Computational spatial — time grid.




u(t) =u+u'(t)
v(t) =V +V (1)

w(t) = w+ w (1)

y(t+At) = y(t) + | v+V () |At
2(t+At) = (1) + | w+ w ()| At




u(t)=u(0)exp(-t/TLu)
U(0)=5 m/s
TLu=50s

du :_Tiu-(t)+77(t) (7 indipendent fromu')
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Thus, discretizing:

u'(t+At):u'(t)—”T'(t) At+ AL = (1—_I_A—t]u'(t)+u"(t)

Lu'

u'(t+At)=ru'(t) +u"(t)

u” (t+At) =r°u” (t)+u"2+2r (()u" then, o,.=o0,




u'(t+At) = r,u'(t) +u"(t+At) o, \/1 ry . " and i=u,v,w
V'(t+AL) =1, V(1) + V' (t+At) o, 2
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5 from a Wiener process
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Gaussian turbulence model for homogeneous and steady - state conditions.

I

Fokker — Plank equatlon for PDF
Well — mixed criterion
(J. D. Thomson, 1987)
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+ EXISTING PLANT: 69 pg/Nmé (34,5 % of the regul:

b i

- NEW PLANT: 21 pg/Nm? (10 % of the regulatory limit).

-

! ! ! ! ! ! ! !
: NOXx [ug/m?] Maximum hourly concentration (Winter season 01 Jan - 20 Mar 2010)
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| ——NEW Plant




Microscale: 10 — 100 m.

« Urban pollution sources

(power or industrial plants, TRAFFIC).

Hourly traffic modulation e Emission inventories
—s—transiti Ugo Bassi 2004 —=—transiti Farini 2004 {conteggi ARPA)
005 (Local Environmental Agencies).
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air flow around buildings.
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....any questions?
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