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Ventilation assessment on urban-block detailed planning based on numerical simulation
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Abstract, High-density urban construction lowers wind speed and consequently exacerbates air pollution within city block, therefore the ventilation assessment on
urban-block detailed planning is necessary.The assessment was performed in this study by using Urban Sub-domain Scale Model (USSM).The accuracy of USSM
model was validated by using the CEDVAL wind tunnel dataset from the University of Hamburg, which shows that the USSM model can accurately describe the
impact of the building on the wind field near ground.Based on 36 sensitive numerical tests, the impacts of the buildings' density, the layout of the buildings and the
height distribution of the buildings on the ventilation condition were analyzed.A series of optimized ventilation oriented strategies were concluded for urban-block
detailed planning.These strategies include: 1 for urban area with high density constructions, the ventilation corridor should be reserved following prevailing wind
direction; 2 for a particular volume rate, a block with a scattered building distribution can obtain better ventilation capability than that with a concentrated one; 3
appropriate irregularity of buildings layout will help to get better ventilation; and 4 the lower buildings should be constructed in the windward side, while the higher
ones in the downwind side. Finally, taking the Houhai area of Shenzhen as an example, an actual ventilation assessment on urban-block detailed planning was
performed, which shows that even if the volume rate keeps unchanged, the ventilation capability of the urban block can still be improved to a certain degree through
the modifications on the planning according to certain principles.The study indicates that ventilation assessment on urban-block detailed planning based on
numerical simulation is an economic and convenient way to improve the ventilation condition of urban block, and is worthy to be recommended in cities of mainland
China.
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