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[ Abstract ] Since exterior windows account for more than half of the total heat loss in buildings, a well-designed exterior
window plays a crucial role in energy-saving for buildings. On one hand, exterior windows allow sunlight and heat to enter the
building, while their lower thermal resistance also increases the heat loss between the interior and exterior. The thermal and lighting
effects of exterior windows have a coupled impact on the energy consumption of building lighting, heating, and air conditioning.
However, there is a lack of research that comprehensively analyzes the impact of exterior window design parameters on building
energy consumption from the perspective of global energy consumption. In this study, a hotel building in Chengdu is taken as an
example to conduct research on the Global energy-saving optimization of exterior windows, using a combination of building energy
consumption simulation and experimental verification. Results show that the window-wall ratio has the greatest impact on the
global energy consumption, and the energy saving potential is more than 20%, followed by the external window orientation. When
the orientation is south, the global energy consumption is the lowest, and the maximum energy saving is 7.1kWh/m?. However, the
optimization potential of solar heat gain coefficient and heat transfer coefficient is relatively low. When heat transfer coefficient
decreases by 0.1W/(m?-K), the global energy consumption decreases by 0.19kWh/m?. The global energy consumption increases by
0.94kWh/m? when the solar heat gain coefficient increases by 0.1.

[ Keywords] Building exterior window; Global energy consumption; Energy-saving optimization; Design parameters; Energy

consumption simulation
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Global energy consumption simulation model
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