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The numerical analysis of factors affecting indoor wind field of

high-rise residential buildings in southern Hunan in summer

YIN Dongheng', ZHANG Jiupeng®, HUANG Chunhua® ,L1U Xiaohong'
(1. School of Architecture, Nanhua University, Hunan Hengyang 421001, China;
2. Sunac China Qingdao Co. , Ltd. , Shandong Qingdao 266000, China;
3. Hunan Healthy City Engineering Technology Research Center, Hunan Hengyang 421001, China)

Abstract; The average wind speed value reflects the overall ventilation level of the indoor wind field. In order to
clarify the correlation between the indoor average wind speed of high-rise residential buildings and the impact factors
(wind direction angle, floor height, air-to-window wall area ratio, air inlet-outlet area ratio, entrance-to-depth
opening ratio, and height above ground), high-rise residences in southern Hunan were selected as the research
object. The RNG K-¢ turbulence model is used to simulate the indoor wind field in summer by the method of
computational fluid dynamics ( CFD ). Through the comparison of multiple sets of models, the correlation between
the average indoor wind speed of residential buildings and the related influencing factors is quantitatively analyzed.
The results show that (1) the indoor average wind speed is positively correlated with the window-to-wall ratio and
the height above the ground; (2) the indoor average wind speed reaches the maximum value when the area ratio of
the air inlet and outlet of the residence and the ratio of the depth to the opening are 1.00; (3) The degree of
closeness between the indoor average wind speed and the various influencing factors is as follows: air inlet/outlet
area ratio>air inlet window/wall area ratio>height from groundopening depth ratio>>wind direction angle>floor
height. Multiple stepwise linear regression shows that the area ratio of the air inlet and outlet and the height above
the ground are the leading factors causing the difference of indoor average wind speed in high-rise residential
buildings in southern Hunan. This research can provide a scientific basis for the evaluation and optimization of

indoor wind environment of high-rise residential buildings in southern Hunan.
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Fig. 1 Floor plan of the sample building
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Tab. 1 Basic characteristics of sample residential buildings
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Tab. 2 Setting parameters of wind pressure simulation
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Fig. 2 Wind pressure values on the facade of the building
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Fig. 3 Simulated cloud image of residential wind field and

indoor measuring points
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Fig. 4 Comparison between the simulated and measured

average wind speed of each measuring point
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Fig. 5 Average indoor wind speed at different angle
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Fig. 6 Average indoor wind speed at different floor height
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Fig. 7 Average indoor wind speed at different

window-wall area ratios
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and outlet area ratio
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Fig. 9 Indoor average wind speed at different heights

from the ground
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Tab.3 Correlation analysis of indoor average wind speed and various spatial influence factor
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