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A study on the development of thermal environment prediction program
in tunnel of the subway
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Abstract

Recently scientists and engineers are developing a system to get waste heat of low-tem-
perature level with advanced heat pump, which have not been used up to now. As the rea-
son, it Is necessary to examine capability of using waste heat which is raised up in the tunnel
of subway out of widely distributed low-temperature waste heat in large cities. Therefore we
surveyed thermal environment of the tunnel of subway in S8mys6n, downtown of Pusan,
from November 1995 to December 1996 and developed a program to predict the thermal en-
vironment of subway on the basis of experimental data and the geometries of tunnels.

This paper has proved availability of waste heat of subway when the measured resuits ob-
tained in subway in the winter time and the simulated results of thermal environment predic-
tion program are compared, as well as has reported results of estimating reliability of the
simulation program. As the result, the charateristics of thermal environment in the tunnel
of subway In S&mydn station in the winter time are to be followed;1) temperature in the
tunnel is about 10°C higher than outside air temperature, 2) temperature change in the tun-
nel is less than that in the platform so that we may obtain stable heat source, 3) and when
the measured resuits obtained in subway In the winter time and the simulated results of ther-
mal environment prodiction program is compared, both results show similar tendency.

Therefore, we confirm estimating reliability of the simulation program.
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Fig.1 A plan of the platform at S3dmydn station
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Items

Sites and numbers of measurement

Measuring instrument

Alr temperature

Inside of the tunnel :
SOmy6n paltform : 3 points

Bumnaekol platform : 3points

2 points

Wall-inside temperature

(Depth 5¢m, 10cm)

- - CLIMOMASTER
Inside of the tunnel : 1 point
Humidity S&myon paltform : 3 points
Bumnaekol platform : 3points
Wall-surface temperature Inside of the tunnel . 1point
Inside of the tunnel : 2points DS-64K

Air velocity

Inside of the tunnel :
SOmyon paltform © 3 points

Bumnaekol nlatform -

1 point
CLIMOMASTER

3Anoints
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Fig.3 View of measuring instrument
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Fig4 Block Models for calculation
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Fig.5 Calculating summary of program
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Table 2 Train-running frequencies and number of passengers by an hour at Sdmyon station

(by 96. 1. 9.)
. Train-running frequencies | Number of ] Train—running frequencies | Number of
Time Time )

(Upward+Downward) passengers (Upward+Downward) passengers
5 8 2300 15 20 3700
6 16 4500 16 24 6800
7 30 8500 17 32 9100
8 32 9100 18 30 8500
9 20 5700 19 20 5700
10 20 5700 20 ) 16 4500
11 20 5700 21 16 4500
12 20 5700 22 16 43500
13 20 5700 23 16 4500
14 20 5700 24 12 3400

Table 3 Geometry Constant for Simulation

. Soil 1.2
Heat conductivity[ w/(m-K)] Wall L6
) Soil 1.9
Heat flux of walllMJ/(m*-K)] Wall 03
Ground surface 12.0
Heat transfer coefficient w/(m*-K)] Tunnel- Platform surface 11.6
) ) ) Concourse:Ceiling- Air layer 9.3
Aheorntion of solar radiation on the oround auref 0.95
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