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ABSTRACT 10 

This investigation used wind information from a meteorological station to conduct a CFD 11 
study of wind distribution in an urban configuration. The study treated the computational 12 
domain with detailed building structures only in the proximity of the urban configuration, and 13 
treated other regions with roughness. The resulting mean wind velocity was 5.5% higher than 14 
that computed with the use of detailed building structures between the meteorological station 15 
and the urban configuration, which is acceptable for most applications. This investigation 16 
then explored the influence of surrounding buildings on the wind flow around the target 17 
building with different geometrical models. The models differed in terms of the geometrical 18 
details around the building. The results showed that the surrounding buildings had a 19 
considerable impact on the wind flow around the target building due to the sheltering and 20 
channeling effect. When the details of the surrounding building structures were not taken into 21 
account, the wind flow around the building was inaccurate and unacceptable. The predicted 22 
wind speed and pressure distributions improved with an increase in the level of detail of the 23 
surrounding building structures. To achieve acceptable results, a CFD simulation should use 24 
detailed building structures around the target building within a radius of at least three times 25 
the length scale, where the length scale is the largest dimension of the target building. The 26 
results of the study can serve as a practical guide for predicting airflow around an urban 27 
configuration or a building. 28 
 29 
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1. Introduction 31 

The investigation of wind around buildings in an urban configuration in the lower part of 32 
the atmospheric boundary layer (0-200 m) [1] is crucial in many wind environmental 33 
problems, including natural ventilation design, pedestrian comfort, and air pollutant 34 
dispersion [2, 3]. Solving wind-environment problems requires the study of wind flow into an 35 
urban configuration [4, 5]. With the development of computing resources and grid-generation 36 
techniques, an increasing number of researchers have adopted computational fluid dynamics 37 
(CFD) in their investigation of urban wind environments [6-9]. The accuracy of CFD 38 
simulations relies on many factors, and to the knowledge of the authors, computational 39 
domain and representation of surroundings are the prerequisite to acquire accurate results 40 
[10]. 41 
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