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Abstract Under the mode of central smoke extraction, in the case of a fire occurs inside the tunnel, jet fans at each end are able to
operate and provide supply fresh air. The longitudinal fresh air supply is able to prevent smoke from spreading to the both sides of the
tunnel, and control the smoke at the opening smoke extraction vents near the fire. Based on smoke control effectiveness, three evaluation
indexes are proposed in order to judge the velocity of longitudinal fresh air supply, they are smoke—exhaust efficiency, smoke spread
distance, and the visibility distribution at 2m height of the tunnel. Fire Dynamics Simulation (FDS) is employed to run numerical
simulations based on a cross—river sloping tunnel. Twelve groups of fires conditions with —2.8% slopes are simulated. Different opening
scheme on smoke extraction vents related to the fire location is taken into account. The smoke extraction vents opening schemes includes
three upstream vents/three downstream vents, two upstream vents/four downstream vents, one upstream vent/five downstream vents with
the mode of one—way central smoke extraction. And different velocities of longitudinal fresh air supply have been considered as well,
which are 0, 1, 2, and 3m/s, respectively. The results of the simulation indicate that the reasonable velocity of longitudinal fresh air
supply with central smoke extraction mode is 2.0m/s, which is smaller than the critical wind velocity with the same fire condition. Thus,
the conclusion is able to help the smoke extraction system to operate effectively and safely.

Keywords safety engineering; road tunnel; central smoke extraction; longitudinal air supply
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Fig. 1 Longitudinal distribution of cross-river tunnel
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Fig. 4 Visibility distribution at two meters above the floor
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Table 2 Smoke spread distances with different longitudinal air supplies
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Table 3 Smoke extraction efficiencies with different longitudinal air supply velocities
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A 0 28.1 23 322 13.4 0 0 96.7

B 34 1 25.5 23.3 29.7 22 0 0 100

C TF 34 2 10.2 24.6 28.1 27.8 10.2 0 100

D 3 0 20.1 23.6 31.9 12.8 5.1 93.5
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Table 4 Smoke spread distances with different
longitudinal air supply velocities
R o QJJ\FEJ‘%I\RL ﬁ?}uﬁi ﬁ?k/ﬁ? B
B UEA R R RERE Y SR FEl/m
/ (m-s™) B /m B/m
I 0 195 54 249
T LlFE24 1 150 86 236
K Fhi4 1 2 88 112 200
N L 3 82 148 230
=240 —180 —-120 60 4] &0 1200 180 240 300 360

L5 o 3 B /m

E5 omeERELES
Fig. 5 Visibility distribution at two meters above the floor
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Table 5 Smoke extraction efficiencies with different longitudinal air supply velocities
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Fig. 6 Visibility distribution at two meters above the floor



] jcmik

#4 S 2013,31(8)

#5218 XX (Papers)

*6 AEHNAEIIXRETHESELES
Table 6 Smoke spread distances with different
longitudinal air supply velocities
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Table 7 Smoke extraction efficiencies with different longitudinal air supply velocities
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