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The Study on Optimum Ventilation System during
Long Tunnel Construction
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Abstract

To determine the optimum ventilation systems during long tunnel excavation, the
velocity vector profile and the contaminant’s distribution at working place are studied
using 2-D, 3-D numerical analysis. The main results can be summarized as follow,

In case of long tunnels, blower-exhaust-mixture types which enable to use soft blast
ducts is most appropriate in terms of ventilation and economical efficiency. Of the same
ventilation types, ventilation efficiency has a difference according to blast ducts and the
distance between fan and working place. The 3-D numerical result shows that arranging
blower and exhaust ducts in the right and left corners of the tunnel respectively is
effective to discharge contaminant.

The result of the real measurement shows that CO concentration can be reduced to
below 50 ppm, which is regulation value, as 16-minutes fan operation goes on.
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Keywords : blower-exhaust mixture type, contaminant’s distribution, optimum ventilation
system, long tunnel excavation, velocity vector
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Fig. 5 The general method of blower and exhaust mixture ventilation systems
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Table 1 Pre-conditions for fluidity analyses

Items Content
Analvsis lenath 2D length 500m x width 12m
ysis eng 3D length 500m x height 8m x width 12m
. 2D 20036
Number of grid 3D 100%8x12
_ 2D 1000
Number of repeat D 500
Kind of model k-¢ model
Convergence condition 0.01%

Table 2 The basic data for calculation of ventilation amount

Items Content
Size of duct [mm] D1000, 1500, ©1600, ©1700
0.0056(inside of tunnel)
Friction coefficient (k) 0.011(vinyl duct)
% 0.0037(spiral_duct)
Leakage rate [%/100m] ‘ 0.025
Leakage [%] | assume of 2b%(total quantity)
Fan efficiency [%] 30
Main fan AL16-1100 rpm
CO; content{at working place) [m’/s] 0.046
Requirement of fresh air(at working place) [m’/s] 10.32
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Fig. 6 The basic model of blower-exhaust mixture ventilation sysiem
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(a) The velocity vector profile at analyses area

(b) The velocity vector profile at 250m length
Fig. 7 The velocity vector profile of blower-exhaust mixture system
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