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Analyss on Characteristics of Hre Smoke in Highway Tunnel by CFD Smulation

Y1 Sali
(Shangha Inditute of Techrology , Shanghai 200235, China)

Abstract : Based on the conputationa fluid dynamics (CFD) sSmulation nodd , the regularity of fire goread and
sroke movement occurred in typica tunnd was gudied by numerical Smulation experiments and theory analyss
The regular pattern of shoke nmovement and the di gribution pattern of atia tenperature field under different wind
Peeds and scdes o fire aswell as the fire irfluence on the personnd evacuation were invedigated in detail. The
irfluence of key parameters, including wind eed, fire urce power and tunne cross-sectiona shepe, on
tenperature digtribution and sToke movement were discussed. The result shows that (1) the longitudingl ventilation
Peed dfects the sroke layer height digtribution along the tunnel sgnificantly; (2) the circular cross-section can
dore nore fume and reduce the termperature of tunnel bottom. The concluson could be referred as the bad's for
tunnel fire protection engineering in highway tunndl.
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Fig. 1 Schematic diagram o smoke flow o tunnd fire with different wind speeds
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Fig. 3 The temperature digribution with different
ratory) ! wind speeds along the tunnéel length
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Fig. 5 The curves o temperature, visbility and CO

concentration at the characterigic body height

3 MW

3.2 |
20 MW ,
6 ,
7’ 8 1.8,m
, 3IMW
m , 1.8m 30s
MW ,, |

Fig. 6 The temperature digribution with different
fire powersalong the tunnd length
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Fig. 7 The temperature-time curve o tunnd rodf
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Fig. 8 The vishility-time curvesat the characterigtic
body height with different fire powers



2 MW

10 5m 65m

T AR
e I

9
Fig. 9 The smoke flow digributions with different
cross-xction shapes
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Fig. 10 The temperature digributions with different
Cross-section shapes
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