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Form design of nearly zero energy residence due to solar heat gains

FANG Tao' LI Jie? ,WANG Chongjie' ,YANG Wei’
(1. School of Architecture and Urban Planning, Shandong Jianzhu University, Jinan 250101, China;
2. School of Architecture, Tianjin University, Tianjin 300072, china)

Abstract: Heat sources due to solar radiation seems to have much more influence than transmission heat dissipation
on nearly zero energy buildings, which also results in the differences in building form design methods. In this
study, the single-factor and two-factor sensitivity analysis is applied to find the relationship between window-wall
ratio, solar heat gain coefficient, shape coefficient and the heating and cooling demand of residential buildings in cold
areas from the perspective of energy balance. The results indicate that the window (south, east and west direction
external window) under the goal of nearly zero energy consumption was the overall heat gain component, which
indicated that using the shape coefficient to reduce the radiating area so as to realize decreasing energy consumption
was unsuitability for nearly zero energy building. Finally, multiple linear regression was carried out to build the
formula of heating and cooling demand, which provided a theoretical foundation for the performance-oriented design

of nearly zero residence forms in the cold zones of China.
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Tab. 1 The regulations of solar heat gain in standards and technical guides
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Fig. 2 The solar radiation intensity in different

directions in Beijing area
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Tab. 2 The basic models sizes
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Tab.3 The initial values ofenergy saving design parameter

in building envelope
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Tab. 4 The indoor environment parameters and operation parameters
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Tab. 5 Theeffect of non-transparent envelop solar heat gain coefficient on the demand of heating and cooling
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Tab. 6 The experiment design of building shape coefficient and the demand of heating and cooling
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