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ABSTRACT

Geothermal energy is easy to take advantage of renewable energy stored in the earth and the heat exchanger can be collected
through a heat exchange piping system. In this study, have been developed a heat exchange pipe loop system which it
could be installed in tunnel segmental linings to collect geothermal energy around the tunnel. The heat exchange pipe loop
system incorporated in the tunnel segments circulate fluid to transport with heat from the surrounding ground and the heat
can be used for heating and cooling of nearby structures or districts. The segmental lining incorporating heat exchange pipe
loop system are called as ELS (Energy Lining Segment). There are a number of examples incorporating a heat exchange
pipe loop system in a tunnel lining in Europe. In this study, a field case using Energy Lining Segment in Germany and
applications in urban area are thoroughly examined. In addition, a CFD (Computational Fluid Dynamics) analysis was carried
out to investigate heat flow in Energy Lining Segment.
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Fig. 3. Segment Lining & Heat Exchange Pipe

Fig. 4. Detail of ELS System
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Fig. 5. Model of Segment Lining

Table 1. Material of Concrete & Fluid
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Material Concrete Fluid
. 3
o ~Eq Density (kg/m°) 2,300 9882
Specific Heat (J/kg-K) 1,000 4,182
Thermal Conductivity (W/mK) 1.63 0.6
Viscosity (kg/m-*s) - 0.001003
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(a) Summer Season

(b) Winter Season

Fig. 6. Temperature Variation of Tunnel Lining
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Fig. 7. Temperature Variation of Pipe Loop in Segment
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Fig. 8. Temperature Variation of Fluid
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