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Mitigation of global warming by the introduction of highly efficient and cost
effective GSHP systems using urban infrastructures
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In this research, we conducted a series of research aimed at practical

application of installation of low-cost horizontal ground heat exchangers in ground source heat pump
systems to urban infrastructure such as underground tunnels and buildings. In the field tests
conducted at the actual scale facilities installed in Akita City and Saga City, we found that the
behavior of the horizontal ground heat exchanger is strongly affected by the ground surface
coverages, and the no-dig method is a promising installation methods of heat exchangers Furthermore,
with regard to the heating and cooling system installed in the underground tunnel of Odakyu
Electric Railway, operation data analysis and numerical calculation were performed, and it was
confirmed that the system has high energy saving performance and long-term stability compared with
the conventional system. These results proved that the introduction of the geothermal heat
utilization system to the infrastructure was effective.
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