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Coupling effect of exterior window shading and natural ventilation on indoor
thermal environment of Qinba mountain buildings in summer
WANG Xianling, ZHU Yiyun
(School of Civil Engineering and Architecture, Xi’an University of Technology, Xi’an 710048, China)
Abstract: Improving the building indoor thermal comfort and reduce building energy consumption
is the main way to realize the sustainable development of architecture. Summer indoor overhea-
ting phenomenon in Qinba mountains of traditional architecture, in order to improve the indoor
thermal environment, a shading component was proposed to be added to the window, and the
coupling effect of shading and natural ventilation on the indoor thermal environment is considered
to optimize the design of the shading component. Firstly, Ecotect software is used to simulate
and analyze the influence of sunshade louvers with different parameters and common sunshade
components on the solar radiation of south-facing windows, and it is concluded that the louver
components have the best shielding effect on the comprehensive radiation. Secondly, ANSYS
CFX is used to analyze the influence of louver components on natural ventilation under different
blade widths and inclinations. It is concluded that when the shading louver with blade widths of
200mm and the angle of 30° is used, the natural ventilation potential of the building is the grea-
test. Finally, considering the coupling relationship between louver components and radiant heat
and natural ventilation, it is suggested to choose the louver width of 200mm. the angle of 30°
shading components, and the shading coefficient up to 0. 3, which can effectively block solar radi-
ation heat of 70% of the southward window; at the same time, ventilation potential is greatly im-

proved.
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Fig. 2 Measuring points of residential buildings
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Fig. 9 Southern window receives solar radiation
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Fig. 12 Influence of louver inclination on building

surface at differential pressures
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