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Study on Smoke Diffusion Characteristics between Continuous Tunnel Portals
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2.The IT Electronics Eleventh Design & Research Institute Scientific and Technological Engineering Co., Ltd, Chengdu, 610056 )

[ Abstract]  When the distance between the openings of the upstream and downstream tunnels is short, the fire smoke from the
upstream tunnel may spread to the downstream tunnel, which will affect the downstream tunnel. In this study, the CFD numerical
simulation method is used to establish a continuous tunnel model to simulate and analyze the flue gas channeling under different
longitudinal wind speeds, different fire source locations, different heat release rates, different hole spacing and different transverse
wind speeds. The results show that: (1) the increase of the longitudinal wind speed in the upstream tunnel will lead to the increase
of the horizontal diffusion distance of the flue gas in the downstream direction of the tunnel, so the flue gas channeling flow will
increase; (2) The farther the fire source is from the upstream tunnel exit, the smaller the heat release rate, the lower the flue gas
temperature at the upstream tunnel exit, the higher the horizontal inertia force of the flue gas, and the easier it is to flow to the
downstream tunnel; (3) The flue gas channeling decreases with the increase of the hole spacing. When the hole spacing is large
enough, the phenomenon of flue gas channeling will not occur; (4) When there is transverse wind, the flow path of flue gas between
openings will shift, and the flue gas crossflow will weaken with the increase of transverse wind speed.
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Table 1 Simulation condition table

TS LhERBE K /m KRR S T REE H T /m HBHCEMW G R /m-s ! T 3 8] i /m
Z1 120 60 5 2.2 50
72 120 60 5 3.7 50
Z3 120 60 20 35 50
Z4 120 60 20 35 100
z5 120 60 20 35 150
Z6 120 60 20 3.7 50
z7 120 60 50 3.7 50




<400 - il ¥4

751 2023 4F

gkl RUIAE
Toigms  LWBEKE/m KRR LIRS D/m AEEEMW A RE/mest A H AR /m
Z8 700 600 20 3.5 50
79 1500 1400 20 35 50
Z10 5100 5000 20 35 50
1.2 &I 250 -
ARICRA STAR-COMHHHT AU BN, JLRA 2i0] ok
BRI 2 Th e, SRBE T 2T DIRIAAIE 200,
RS20 i 1 RS A SCR T 22 TR B R 2 DA 31601 \\
1 9 T AR UK B A SCRA 0.1D% 10,
FOP e FRSF AT I A R 53 DR a5 R4 P 3 o )
e 40
0

El3 MigXINER
Fig.3 Meshing Results
1.3 B4
W8T R I LA R T DA T 2 15 D B [T
B, WIGEIREEIRE N 20°C, BiREIEE R E N
LA T, ORFFIROE BIYN AL MRGE AN, T IiERE
TE H TR 5 RS B il =R T 35 % B O R D E
TS o I U ) XU R 5 55 K0T B S 1 1 A
TR AR
1.4 WEEMELSTE
R T EBAE T ORI, AR T
1:20 45 N 3% 22 P T AR A 33047 S0 36 0F » SE36 1) I
NUEREE RS —2, 40 08 2.5m%0.25m%0.25m,
P BT E WA 4 B, JUERARE BT AR
B, BRI FEN 30°C . B IR A T A R e it O
0.65m &b, FHFE AN 2.54KW, I 5 X E N
0.53m/s, A CEFEAN 0.3m B9 TA, X Eilk 20 A
Wi 5 FIE 6 Frow, B A] Rl gl R 5 50 4
MR RN Rk, AR STAR-CCM+iE{T 4%

FATHEF T T 4T .
0.1 0.2 OJ-.l
A Rt
r 25 Vi 25 w

4 MSFmE (B m)
Fig.4 Measuring point layout (unit: m)

0 40 80 120 160 200
B KIRES (cm)
Es5 NEiRESH (LiFkEE)
Fig.5 Longitudinal temperature distribution (upstream

tunnel)

100 —

00 — SR
PR e

80

o

60

g

40

20

0 10 20 30 40 50 60
B TiFRE I8 O A9 BE ES (om)

Elo NmBEDH (TihEE

Fig.6 Longitudinal temperature distribution

(downstream tunnel)
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Fig.7 Smoke diffusion at the initial stage of fire under
different longitudinal wind speeds
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Fig.8 Smoke diffusion after temperature field

stabilization under different longitudinal wind speeds
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Fig.9 Smoke diffusion at the initial stage of fire under

different fire source locations
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Fig.10 Smoke diffusion after temperature field is
stabilized at different fire source locations
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Fig.11 Smoke diffusion at the initial stage of fire under
different heat release rates
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Fig.12 Smoke diffusion after temperature field
stabilization under different heat release rates
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Fig.13 Smoke diffusion at the initial stage of fire under
different hole spacing
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Fig.14 Smoke diffusion after temperature field is
stabilized under different hole spacing
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Fig.15 Smoke diffusion at the initial stage of fire under

different transverse wind speeds
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