2. FoRANEERTEICBITABEBERA L AT LD
W C N R Y

= % &' &

noH -
¥ K /N
F T 4

Improvement of the ventilation systems used by tunneling
works where mathane gushes out

by Y. Sato*
S. Kumegawa*
N. Sugimoto*
K. Fukaya*

To improve the ventilation systems used by the tunneling works where mathane gushes out, the ex-
periments in the diffusion of mathane with model tunnels and the examinations of the systems are
practiced. )

In this study, model rules are set up as follows: (i) Geometric similarity. Two model tunnels, which
have same cross sections shaped such as the combination of the half-circle whose radius is H/2 and
the rectangular form (HxH/2), and whose length is 9H ~ 12H, are used. The value of H in the large
model is 2{m], in small one it is 0.5{m]. H is taken as the representative length in this model. (ii)
Main 7 numbers of the physical quantities. As the temperature in the tunnels is assumed to be con-
stant, so main ™ numbers that must be agree between the models and real things are Ret (turbulent
Reynolds number), Fr (Froud number), and Pet (turbulent Peclet number). (iii) Another dimention-
less numbers related to the representative velocity of the ventilations and the gas gush, density of the
gushing gas, and the representative concentration of mathane in it are considered.

The experiment is mainly assumed that mathane gushes out from the working face, the bottom or
the ceiling near the face in the tunnels, and the distributions of mathane concentration are examined
in several conditions. These conditions are the representative concentration of mathane, the distance
A between working face and the tip of the wind duct, the effect of the supports, the representative
velocity of the ventilations, the positions of the gas gush points and wind ducts, the ventilation type
that is discharge or exhaust, and the presence of the obstacles in it.

In each cases, the dangerous areas where the concentration of mathane by vol. is above 5[%] are
grasped. It is confirmed that under the conditions that the distance A is under 4H the dilution of
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mathane is good, if the distance A is above 5H the dilution of mathane is bad. It is also recognized
that when the representative concentration of mathane is under 1.5[%] the mathane gushing from
the place near the working face is completely diluted at the place whose distance from the working
face is equal to A, although some areas above 5[%] exist between the tip of the wind duct and the
gas gush points. ‘

It is reported that the m number Ret and Pet are satisfied automatically if the air current in the space
is well disturbed. And the experiments are performed based on this assumption, but it is not clear
if the air current near the working face is well disturbed or not, so it is necessary to check up the
realization of the model rules. Then if the large model is assumed to be a real thing, the small one
is thought to be a quarter model of large one, some pilot experiments are performed by using these
two models. And the result of the experiments showes that the similarity is nearly satisfied from the
case of small velocity of the ventilations to the case of relatively high velocity, the adequacy of the
model rules is confirmed.

On the basis of these consequences of the experiments and the data of the field studies, some ex-
aminations are discussed about the ventilation systems used in the tunnels where mathane gushes out.
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Fig. 2.1 Configuration of the model and axis of coordinates in the tunnel
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Table 2.1 Velocity of the gas gush

Measured | Volocity of the wind[m/s)
point 100[1/M] | 200[1/M]

1 0.46 0.79

2 0.24 0.52

3 0.14 0.27

4 0.10 0.33

5 0.06 0.16

6 0.04 0.08

7 0.04 0.06

8 0.17 0.18

9 0.12 0.39

10 0.19 0.15
11 0.26 0.47
12 0.35 0.25
13 0.40 0.90
14 0.18 0.34
15 0.30 0.50
16 0.16 0.65
17 0.16 0.37
18 0.39 0.60
19 0.12 0.44
20 0.73
21 0.64
22 0.48
23 0.59
MEAN 0.20 0.43
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