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Urban pollution 
dispersion 
depends on 
complex flow 
patterns 
around streets 
and 
intersections 

 

DAPPLE  

Arnold et al. 
2004, STOTEN 

Dispersion of Air Pollutants and their Penetration into the 
Local Environment 



London-based research projects 

 

DAPPLE (2002-2009) ς street level dispersion 

REPARTEE (2006-2007) ς vertical pollutant 
distribution 

ACTUAL (2009-2014) ς building design 
interactions with urban climate at a range of 
scales 

ClearfLo (2010-2013) ς air quality at city scale 



Ç Traffic movement 

Ç Emissions 

Ç Pollutant monitoring (CO, NOx, CO2...) 

Ç Wind and meteorology 

Ç Urban tracer studies (3xPFCs, SF6) 

Ç Wind tunnel modelling 

Ç Computer modelling (LES -> empirical)  

Ç Personal exposure rate measurement (location, CO, fine particles) 

Ç Analysis -> Practical outputs -> knowledge transfer 

 

Consortium leader: Prof Alan Robins, Uni of Surrey 

Reading, Leeds, Imperial, Bristol, Cambridge 

www.dapple.org.uk 

DAPPLE I (2002-06) Main Activities 
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DAPPLE 2004 tracer release   
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Release: 2m, 15 min. 2 
from X1. 

Samples: 1.5m, 30 min 

Å15: inside WCC 

Å13: rooftop, 14: street 
(1.5m) 



DAPPLE wind tunnel work (Prof Alan Robins, EnFlo) 

ÅScale 1:200 
ÅReference wind speed: Ur = 2.5m/s 
ÅExtensive tracer releases, flow measurements 



Three DAPPLE CFD studies 

Panagiotou  I, Neophytou MKA, Hamlyn D, Britter RE (2013 ) City 
breathability as quantified by the exchange velocity and its spatial variation 
in real inhomogeneous urban geometries, STOTEN, 442, 466-477 

 

Xie  Z-T, Castro IP (2009 ) Large-eddy simulation for flow and dispersion in 
urban streets, Atmos. Env., 42(13), 2174 -2185 

 

Xie  Z-T (2011 ) Modelling street-scale flow and dispersion in realistic winds 
ï towards coupling with mesoscale meteorological models, Boundary-Layer 
Meteorol., 141(1), 53 -75 



Panagiotou et al. 2013 ï set-up 

ÅRANS (FLUENT), with Reynolds Stress Turbulence model 
(permits anisotropic turb typical in obstacle wakes) 

Å1:200 model; average building height H= 0.11m,  

ÅPacking densities Ȉf = 0.25, Ȉp = 0.5 

 



Panagiotou et al. 2013 ï streamwise windspeed 

Åz = H/2  
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Panagiotou et al. 2013 ï particle visualisation 

Å Exchange of air between street and flow above 

Å Building scale vortices combined with along street channelling 

 



Xie and Castro 2009 ï set-up 

ÅPolyhedral mesh  

(nearwall H/15, c. 1m)  

Å Inlet:  

Digital filter inlet condition, 
realistic lengthscales (Xie 
and Castro 2008);  

Wind and stress profile 
matching windtunnel; 

Periodic bo. co.ôs did not give 
accurate results! 

 

 



Xie and Castro 2009 ï urban flow features 

ÅSeparation not captured using k-Ů 

(not shown)  

 



Xie and Castro 2009 ï tracer 
concentrations 

ÅExcellent agreement with windtunnel 

ÅRANS overestimates street level concentrations  


