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The Control Effect of Passive Residential Exterior Window Installation Position on Thermal
Bridge Effect

SHEN Jiangchao
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Abstract: Passive housing is a green building form aimed at energy conservation, comfort, and sustainability, playing an important
role in building energy efficiency and environmental friendliness strategies. As a weak link in the building envelope structure, the
thermal performance of external windows directly determines the energy consumption level of the building. The junction between the
external window and the wall is prone to form a thermal bridge effect due to differences in material thermal conductivity and structural
discontinuity, resulting in an increase in heat transfer coefficient, intensified energy loss, and possible indoor condensation, which
affects living comfort and structural durability. Starting from the mechanism of thermal bridge effect, this article analyzes the
relationship between the installation position of external windows and thermal bridge effect. Through numerical simulation and
experimental verification, it reveals the thermal differences under different installation methods, proposes optimization control
strategies, and explores their promotion and application prospects. The research results indicate that installing external windows within
the thickness range of the insulation layer can minimize the thermal bridge effect to the greatest extent, and supplemented by low
thermal conductivity materials of the window frame and node sealing measures, can further optimize the overall thermal performance
of the building. The article believes that the scientific and reasonable selection of external window installation positions and
comprehensive control measures are key ways for passive residences to achieve low energy consumption and high comfort.
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