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Abstract

In this research, thermal design data such as heat transfer coefficient on the wall
surface required for ventilation system design which is to prevent the temperature rise
in the underground utility tunnel that three sides are adjoined with the ground was
investigated in numerical analalysis. The numerical model has been devised including
the tunnel lining of the underground utility tunnel in order to take account for the heat
transfer in the tunnel walls. The air temperature in the tunnel, wall temperature, and the
heating value through the wall based on heating value(117~468 kW/km) of the power
cable installed in the tunnel and the wind speed in the tunnel(0.5~4.0 m/s) were
calculated by CFD simulation. In addition, the wall heat transfer coefficient was
computed from the results analysis, and the limit distance used to keep the air
temperature in the tunnel stable was examined through the research. The convective
heat transfer coefficient at the wall surface shows unstable pattern at the inlet area.
However, it converges to a constant value beyond approximately 100 meter. The
tunnel wall heat transfer coefficient is 3.1~9.16 W/m*°C depending on the wind speed,
and following is the dimensionless number: Nu = 1.081 Re"***" (11/p1,,)***. This study
has suggested the prediction model of temperature in the tunnel based on the thermal
resistance analysis technique, and it is appraised that deviation can be used in the range
of 3% estimation.

Keywords: Underground utility model, Convective heat transfer coefficient on the
wall, Utility tunnel ventilation
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