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Key Construction Technologies for Shallow Ground Heat
Exchange in Fresh Air Ducts of Zero-carbon Buildings

SUN Mingkun, HOU Guangyu, ZHANG Li

(PowerChina Construction Group Co., Lid., Beijing 100120, China)

Abstract : Taking the 44-2 zero-carbon building project of Xiong’ an Power Construction Zhihui City as
the research object, aiming at the shortcomings of high energy consumption and low heat exchange
efficiency of traditional fresh air system, the construction system of fresh air pipeline based on shallow
ground heat exchange technology was studied. The research focuses on the construction process of buried
pipelines, and puts forward quality control measures such as dynamic monitoring of thermal performance.
By comparing the operation data of the traditional air conditioning system, the economic benefit analysis
model of the whole life cycle is established, and the carbon emission reduction index is introduced to
carry out the social benefit evaluation. The results show that the energy saving rate of this technology is
32% higher than that of the traditional air conditioning system, the space occupied by the equipment is

reduced by 40%, and the indoor temperature fluctuation range can be maintained within +1.5°C. The

whole cycle of the project can reduce carbon emissions by about 4 800t.
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Fig.1 Technology schematic
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Table 1 Pipeline design parameters
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Fig.2 Arrangement of tunnel air pipeline
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Fig.3 Simulation effect of tunnel air
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Fig.4 Installation of canal orifice rubber ring
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