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Reduced-Scale Experiments of the Partial Smoke Extraction
System in Tunnel Fires
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ABSTRACT

Smoke extraction in tunnel fire is investigated experimently with thermal model. The object is a
immersed tunnel, of which the partial extraction system exists between the tubes. The model tunnel
is measured 12 m long, 0.5 m wide and 0.35 m high. The fire is simulated to pool fire and the size
corresponds to full scale fire of 5 MW based on Froude modeling. The performance of partial extrac-
tion system is determined under two ventilations, natural and longitudinal ones. The results show that
compared with longitudinal ventilation, the smoke extraction efficiency of natural ventilation is
increased about 30% because of smoke stratification in tunnel. Also the efficiency is identical to the
iso-thermal model. The results will be help for activation of the ventilation system in emergency such
as in the event of tunnel fires.

Keywords : Tunnel fire, Thermal model, Smoke extraction efficiency, Partial extraction system
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Fig. 1. Cross section of Busan-Goeje immersed tunnel.
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Fig. 2. Schematic diagram of reduced scale tunnel with the measuring positions of temperature, velocity and gas
concentrations.
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Table 1. Flow properties of partial smoke extraction
gallery under critical velocity

Position Velocity | CO CO, O, |Temperature
(m/s) | (ppm) | (vol%) | (vol%) )
A 0.06 12 031 | 20.49 289
B 0.20 11 0.29 | 2051 26.8
C 0.32 10 0.27 | 2053 244
D 0.43 8 0.23 | 20.59 235
E 0.65 8 0.21 | 20.62 222
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Fig. 3. Temperature profiles on the ceiling of the tube for
longitudinal ventilation.
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ventilation.
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Table 2. Flow properties of partial smoke extraction gallery
under natural ventilation

Position Velocity | CO CO, O, |Temperature
(m/s) | (ppm) | (vol%) | (vol%) °C)
A 0.08 29 090 | 19.56 289
B 0.20 30 098 | 19.48 26.8
C 0.33 22 0.68 | 19.88 244
D 0.42 17 0.51 | 20.10 22.5
E 0.73 9 0.26 | 20.45 222
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Fig. 5. Temperature profiles on the ceiling of the tube for
natural ventilation.
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