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Comparison of Smoke Characteristics of Top and
Lateral Mechanical Exhaust in Longitudinal Ventilation Tunnel
Zhou Weijun! Xu Mengyi’? Yuan Zhongyuan?
( 1.Beijing institute of architectural design Chengdu branch, Chengdu, 610096;

2.School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )
[ Abstract]  Establish a three-dimensional numerical calculation model for a full-scale tunnel fire, and compare and analyze the
smoke distribution characteristics of the top and lateral mechanical smoke exhaust systems in the tunnel by setting different fire
source positions, air outlet sizes, smoke exhaust volumes, and fire source powers, with the longitudinal wind speed being the
critical wind speed. Research has found that there is no significant difference in the top wall smoke characteristics between the two
smoke exhaust methods in the fire source section, while in the non-fire source section, the temperature and CO concentration of
lateral mechanical smoke exhaust are significantly higher than those of top mechanical smoke exhaust; For the vertical distribution
within the non fire source section and the horizontal distribution at the height of personnel, the overall temperature and CO

concentration of the top wall smoke exhaust system are lower than those of the side wall smoke exhaust, and the smoke exhaust

effect is good.
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Fig.1 The picture of the top mechanical smoke exhaust

system
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Fig.2 The picture of fire source position

7 ol ATUARCFHIE A 2 G2 6 HE I 1 TR IR AR A 58 4
—8, 94 5Sm, HALEIEREA D 320m, %A
Sm, WE T IAMAFRBKOKE: 1m. Sm. 7m.
10m. 15m. TESHUMHRE R 580 Qi B anls 1 pr
s HEMR DAL T BEIE TR Al 2 E s O R HEH A ¢
i B 3 fos, HEE DA TR mEE, R
G S IE ARV FF o AT UAHENH 22 8 A HE = 1Y
WEAE 60-180m3/s Z [i] . {EFFE I [ b 2k b
BRI S CO W PEM i ST, TRIRE

N 10m; A AEHEME D ET 30m. 10m~ Sm FIHEMH
M) Sm. 10m. 20m Ab ¥ 8 T B[] AR [n] 1) L B

T AT CO MRPED 5 AEFHEME 11 -5 P 52 7 i A 5t
BN A T M HER AR S DL, A S R
B 4 fros.

{REHEAA T k

PR \\ 7 / 7
st o
(a) EMHAE



37 55 3

FAEZE, A5 Ghga) XU BEIE TGRS AN e HEAR RS 0] EEATE 7T *357 -

fEEHEE O

o (

(b) Ze AL AL P
B3 MEimHRE R R T EE

Fig.3 The picture of lateral mechanical smoke exhaust

system
He A A

o BRIl
o Bl

4 MEESHREE
Fig.4 Location distribution map of measuring points
ARIEIL SMW . 10MW. 30MW = Ff K
R BT BUBBAUBT FE, S 8]y 600s. F&
TEBEH A R BN “concrete”, JEEEN 0.5m, ¥R
BWIIG IR E BN 25°C o ARSTHF AR A M RT
FAREIE R HEME, FERSIE N 11 5 BEIE 52 i Ak
“supply”, [a]BEIE NIEX, KOOI - XGE (8]
RN 0), 2 2 RBRE, HRIMAFE T
OUT il SRR IR 1 s R IE H 1 51X
SR T AL BB T AT o BEIE K BB SR ]
5 Fi7R e
®1 AEIRATHIESRELS
Table 1 Critical wind speed results under different

operating conditions

FE KERBERE/MW  KEME A X GE/m s

1 5 A/B/C 2.70
2 10 A/B/C 3.26
3 30 A/B/C 4.10
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Fig.S The picture of the numerical model
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Fig.6 The result of the numerical simulation verification
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Fig.7 The smoke characteristics distribution of tunnel
beneath ceiling
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Fig.8 Vertical distribution of the temperature
behind the tuyere
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Fig.9 Vertical distribution of the CO concentration
behind the tuyere
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