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This poster presents a study of the effects of hedges on pollutant dispersion in an idealized street canyon of width-to-building
height aspect ratio equal to 2. The dispersion of traffic pollutants is analyzed by CFD simulations and wind tunnel experiments.

(Gromke et al., 2016; Atmospheric
Environment, 139, 75-86)

Wind tunnel experiments

a) Geometry and set-up —p

» Wind tunnel model: scale 1:150 WIND

» Isolated urban street canyon: length L = 180om, height H = 18m and width W = <

36m, i.e. aspect ratios W/H = 2 and L/H = 10
» One central hedgerow placed on the street

' U(z,.) = U= 4.65m/s
\ 4y = 0.30

» Boundary layer flow: U
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» Four tracer gas emitting line sources

» Concentration measurement sampling taps at the bottom of the building walls
(28 at each wall) and in the reduced traffic zones at pedestrian level (40 at
each floor).

» Samples were analysed by Electron Capture Detection (ECD) yielding mean

concentrations and normalized according to: cUH

Q;

b) Vegetation model

» Porous open-cell foam materials, with pore volume fractions - pressure loss coefficient A :
= 06.1% - 250m™ (1.67m™ at full scale)

Sampling taps
7

¢ = measured concentration
. Q; = source strength per unit
. length of the gas emission
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CFD modelling simulations

a) Flow and dispersion set-up

» FLUENT (commercial CFD code) INLET
) o 2 3 =0.52 m/s: friction velocity
>RANS-Equat10ns u(Z) — (ij k = u*_(1 _E) e = u, (1 . i) u£=0.40: von Karman constant
»turbulence closure scheme U, H \/a o Kz 5 C, = 0.09
= standard k-¢ METRY
»second order discretization schemes
Q 8H
»grid: hexahedral elements &

"~ 1,500,000
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Computational domain and boundary conditions
for the perpendicular wind

»turbulent Schmidt number Sc, = 0.3; 0.5; 0.7

b) Vegetation model

» Momentum sink term added to standard fluid flow equations

' u; = wind velocity component
. U = wind speed :
0.2: drag coefficient for :

. 5% - so00m™ (3.34m™ at full scale Ca = . .
> g‘ﬁlls—socalse hed e(r:f)v%rg of height eithel? h, = 1.50m or 2.25m and width w,; = 1.50m 51 = —LADcqUy; vegetation (dimensionless)
S S =15 =5 =15 where LAD = 1/c, . LAD: leaf area density [m?m3]
. . Hedge height h, (m) Pressure loss coefficient A (m™) Wind direction (°)
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