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Energy saving optimization and green renewal of

Guanzhong traditional courtyard building
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2. State Key Laboratory of Green Building in Western China, Xi'an 710055, China)

Abstract; Guanzhong is an important birthplace of Chinese civilization and the starting point of the ancient Silk
Road. It is also the birthplace of courtyard buildings. As an important carrier of spreading Chinese culture on the
ancient Silk Road, As an important carrier of spreading Chinese culture on the ancient Silk Road, the green renewal
of Guanzhong courtyard buildings is beneficial to the inheritance and development of architectural culture along the
“Belt and Road”. Through literature research and on-site investigation of 18 traditional villages in Guanzhong area,
this paper summarizes the typical characteristics of the courtyard shape, single building, construction techniques,
etc. , and proposes the energy-saving design factors and numerical ranges of the “narrow courtyard” form such as
the height of the roof, the height of the cornice, the width of the overhang, the width of the courtyard, the height
of the building on the south side, etc. By using field test and numerical simulation methods, a typical Guanzhong
courtyard building model is established and its effectiveness is verified, and after that, the shape and enclosure
structure of courtyard-style residential buildings are optimized and analyzed. The results show that the best
combination of energy conservation in the space form of traditional Guanzhong buildings is that the width of the
courtyard is 13 m, the size of the overhang is 0.3 m, the height of the roof is 8 m, and the height of the south
house is 3 m, so the “narrow courtyard” cannot be well adapted to the local climate. In addition, the simulation
results show that improving the thermal performance of the envelope has a good effect on improving the indoor
thermal environment in winter, which can reduce the annual building energy consumption by 40. 61%.
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Thermal performance parameters and specifications of Guanzhong courtyard building
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Tab. 2 Error between simulated and measured values
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Tab. 4 Simulation scheme of energy consumption in winter and summer
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Fig. 8 Comparison of elements of combination scheme
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