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Numerical analysis of wall thermal effects on wind
environment and pollutant diffusion around
building clusters

XIE Haiying, ZHANG Tianxiao
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Abstract: The realizable k-¢ turbulence model was employed to simulate the flow field,
temperature field, and concentration field around a building cluster under roof and wall heating
conditions. Compared with the no-heating case, the wall thermal effect at a Richardson number (Ri)
of 0.84 does not alter the main flow characteristics near the buildings but does affect the flow
intensity at pedestrian level and near the wall surfaces. Ground heating significantly enhances the
primary vortex between buildings and the near-ground flow. Leeward wall heating produces an
effect similar to ground heating, albeit slightly weaker, whereas windward wall heating exhibits the

opposite trend. The influence of wall heating on the air temperature outside the buildings is minor.
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Except in regions immediately adjacent to the walls, the temperature difference between the local

airflow and the incoming flow is less than 3 K in most areas. When the pollution source is located

on the upstream ground, the main vortex between buildings induces strong reverse flow near the

ground, resulting in low pollutant concentrations near the downstream buildings. Wall and roof

heating evidently enhance the downstream diffusion of pollutants. Furthermore, the distribution of

pollutant concentrations varies with different wall heating conditions and corresponds to the flow

field characteristics.

Keywords: thermal effect; wind environment; pollutant; numerical simulation
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Fig. 1 Schematic of building cluster layout
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