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Why…

-

 
Producing useful operational parameterisations to be included into 
operational dispersion models for streets. 

-

 
Under low wind speed conditions such models perform poorly, due to the 
lack of accurate parameterisation of the turbulence generated by

 vehicular traffic.
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How…

Evaluating

 
the production of flow

 
and turbulence

 
induced

 
by

 
the wind

 
and 

moving

 
vehicle

 
within

 
urban

 
street canyons-type

 
geometry

Scope…

By

 
means

 
of numerical

 
models:

-

 
Operational

 
models

 
+ roadside

 
measurements

 
(Poster, p. 317);

-

 
Computational

 
Fluid

 
Dynamics

 
(CFD) calculations

 
(Validation

 
is

 
needed)

Why…

-

 
Producing useful operational parameterisations to be included into 
operational dispersion models for streets. 

-

 
Under low wind speed conditions such models perform poorly, due to the 
lack of accurate parameterisation of the turbulence generated by

 vehicular traffic.
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and tuned

 
using

 
recent

 
wind

 
tunnel data for

 
the case 

with

 
wind
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1) Evaluation using published wind tunnel data (P. K.-Klein)
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1) Evaluation using wind tunnel data
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1) Evaluation using wind tunnel data. TKE

Leeward Windward
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1) Evaluation using wind tunnel data. Mean velocity components

Leeward

Leeward

Windward

Windward
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1) Evaluation using wind tunnel data. Concentration
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Methodology…
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2) Evaluation using wind tunnel data. Wind flow + moving vehicles

At any given point within the street canyon turbulence is due to:
I. Turbulence in the atmosphere; 
II. deformation of the flow due to the passing vehicle 
III. turbulence in the wake
the organised flow is due to:
IV. external wind flow;
V. vehicle motion.

Inlet v = -V

BCs: u=w=0; v=-V =>(grad

 
v)z=0

 

=0
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2) Evaluation using wind tunnel data. Wind flow + moving vehicles

v = -V
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2) Evaluation using wind tunnel data. Wind flow + moving vehicles

Fluid-zone down-
stream i-th

 
vehicle

i-th

v = -V
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2) Evaluation using wind tunnel data. Wind flow + moving vehicles
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2) Evaluation using wind tunnel data. TKE

Leeward
Windward
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2) Evaluation using wind tunnel data. Mean velocity components

Leeward Windward

Leeward Windward
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Methodology…
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3) Some result so far…
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3) Some result so far…
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3) Some result so far…
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3) Some result so far…

nv = 5 m-1
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3) Some result so far…

topcanyontheacrossvelocitytransfer=
Δ=

t

t

w
Concwdensityfluxmass
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Conclusions and further develpments

-

 
CFD model was

 
evaluated

 
with

 
wind

 
tunnel data for

 
the case with

 
wind

 
flow

 only;

- A methodology

 
to

 
incorporate the vehicle

 
motion

 
at street level

 
was 

introduced;

-The methodology

 
was

 
evaluated

 
with

 
wind

 
tunnel data for

 
the case with

 moving

 
vehicle

 
+ wind

 
flow;

-Early

 
results

 
prove the potentiality

 
of such

 
approach

 
in deriving

 
useful

 parameterisation

 
to

 
be

 
included

 
within

 
an

 
operational

 
context.  11th Harmonisation Conference 
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