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Abstract: In 1990 a comprehensive data set on dispersion behind rectangular buildings 
was compiled in the US EPA wind tunnel (Thompson, 1993). In this study the data set is 
used to analyse the performance of several dispersion models with more or less 
sophisticated approaches for handling building effects. The models are the Danish OML 
model, the US AERMOD/PRIME model and the German models MISKAM and 
AUSTAL2000. 

THOMPSON’S WIND-TUNNEL DATA 
• In 1990 a comprehensive data set on dispersion behind rectangular 

buildings was assembled in the US EPA wind tunnel, through efforts led by 
R. Thompson. The data set (around 250 scenarios) systematically analyses 
the dispersion for a variety of building shapes, stack heights and stack 
locations.  

• An Excel spreadsheet with the Thompson data (also containing the OML and 
AERMOD model simulation results) is available from the NERI group: 
atmosphericdispersion.wikia.com/wiki/Thompson_Wind_Tunnel_data 

TEST CASES 
• From the Thompson data set 3 building cases with 3 stack heights each, in 

total 9 cases have been selected:  
o No building 
o Cubic building 
o Wide_4 building (crosswind ext. is 4 times the building height)  

• Source location: Centred on top of the building, point source. 
• Stack height (Hs) above ground: 1, 1.5 and 2 times the building height (Hb). 
• Applied wind tunnel scaling factor: 1000.  

RESULTS 
The dimensionless concentration c*=(cu∞Hb

2)/Q is basis for the discussion. 
(c: measured or simulated concentration, u∞ : free-stream velocity (4 ms-1) 
and Q: emission rate. The results are depicted in the following figures. 

DISCUSSION AND CONCLUSIONS 
• It is interesting to note that all of the models have difficulties to reproduce 

with standard assumptions the measured concentration profiles for the case 
without building. A possible explanation is that the actual boundary layer 
profile in the wind tunnel noticeably differed from the standard boundary 
layer parameterizations as implemented in the models.  

• The results for the specific data set of Thompson must be put into context 
with other validation tests that have been performed for each model in 
order to evaluate the overall performance of a model. However, this goes 
beyond the scope of this paper. 

• In general, the prognostic procedure of MISKAM seems to be better able to 
account for details of the flow distortion due to the building as compared to 
the empirical approaches implemented in AERMOD, OML and AUSTAL2000. 
On the other hand, a prognostic model like MISKAM requires considerably 
more user skill and computation time.  

• The ability of AUSTAL2000 to apply externally generated wind and 
turbulence fields in form of a wind field library may open the possibility to 
apply MISKAM generated fields for longer time series (for example over a 
complete calendar year), as it is required in regulatory practice. 
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Figure 1. Comparison of measured (red line marked with x) and modelled, along-wind, centreline, dimensionless, ground level concentration profiles for the case  

without building. Stack height divided by building height Hs/Hb: (a) 1.0, (b) 1.5, (c) 2.0. 
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Figure 2. Results for the cubic building (axes and stack heights as in Figure 1). 
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Figure 3. Results for the wide_4 building. (axes and stack heights as in Figure 1). 
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