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Influence of Multi-storey Building Layout on
Wind Environment in Mountainous Region

YUAN Jingcheng , YUAN Jing ,MIAO Yi

(School of Architecture and Urban Planning , Shenyang Jianzhu University , Shenyang , China, 110168 )

Abstract ; Influence of design parameters such as aspect ratio and layout of multi-storey buildings
on wind environment under different terrain conditions was investigated by CFD simulation
software PHOENICS. Using the basic situation of wind environment in Yanqing area of Winter
Olympic Games as the simulation boundary condition, wind flow filed of multi-storey buildings
was analyzed by numerical simulation,which terrain conditions are flat and sloping ground, aspect
ratios are 0. 5,1,2 and buildings’ different layout under the same terrain condition are determinant,
staggered , enclosed. Results show that the wind environment of the buildings on the slope is more
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diverse than that on the flat ground,and the effect of aspect ratio on wind environment of multi-

storey buildings with determinant layout has spatial differences. The buildings on the slope with

aenclosed layout effectively prevent the invasion of cold wind in winter,and reduce the wind speed

and intensity in the enclosed space. The aspect ratio and layout under different terrain conditions

have significant effects on wind environment. So it is necessary to reasonably control a value range

of the aspect ratio, and select the optimal layout according to the terrain conditions, which can

improve natural ventilation, guide the diffusion of pollutants, and create a comfortable space

environment of building groups,and provide a scientific basis for the urban design in mountainous

region.

Key words : wind environment ; mountainous region ;aspect ratio ; layout ; numerical simulation
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Fig. 1 Diagram of the location and site conditions of non-competition venues in Yanqing competition area
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Fig.2 Wind rose diagram of study area in four seasons
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Fig.3 Dry bulb temperature distribution in four seasons
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Fig.4 Relative humidity distribution in four seasons
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Fig. 5 Six simulation schemes under different terrain conditions and aspect ratio
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Fig. 6 Three simulation schemes for different layout under the same slope condition
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Fig. 10 Simulated diagram of wind environment of

building with different layout

on sloping ground
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