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Analyses on Potential and Benefit of Urban Energy Tunnel Development
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2. College of Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: Due to land constraints in urban areas, the development of urban underground space has
flourished since the 20th century. In addition to fulfilling structural functions, underground infrastruc-
ture can also serve as a shallow geothermal energy harvesting system for heat exchange with the
ground. In urban areas, transportation tunnels have a much wider scope for utilization as energy geo-
structures than building foundations. Based on the geological and hydrogeological environments of
Shanghai metro, the geothermal energy development potential and economic and social benefits of en-
ergy tunnel construction are studied at the urban scale in this paper. The results show that the total an-
nual energy harvesting of energy tunnels of the same scale as the planned metro lines in 2030 in Shang-
hai can reach 3.5 billion kWh; the economic return is nearly 1.5 billion RMB and the CO, emissions
can be reduced by more than 2 million tons per year; the energy collected is equivalent to the total en-
ergy required to heat or cool 20% of the homes in Shanghai, and the investment cost can be recovered
in about 10 years. These indicate the huge exploiting potential and the broad application prospects of
energy tunnels.
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perature modelling
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