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Numerical Simulation on Impact of Building Density on Urban
Heat Island with an Urban Porous Media Model
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Abstract: According to the urban spatial structure and the similarity of the porous media, a two-
dimensional model for the turbulent flow and heat transfer in a city was derived from the porous
media theory. The urban porous media model was verified by comparing the numerical results
with the volume-averaged results of the micro-scale CFD model. Moreover, the urban porous
media model was applied to examine the effects of building density on the spatial UHI of the ur-
ban area and the leeward rural area. The results show that an increase in ground porosity by 0. 1
leads to an increase in UHI intensity by 0. 36 K and the UHI intensity decreases rapidly as the
airflow enters the leeward rural area. The UHI intensity decreases linearly as the height increases
and the UHI almost vanishes as the height reaches five times the height of the urban canopy.
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