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Study on the Influence of Corridor Aspect Ratio on Attenuation Coefficient of
Smoke Layer Temperature in Underground Engineering
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Jin Xiaogong Li Chaofeng Hou Pumin LiJuan
[ Abstract]  In order to discuss the influence of corridor aspect ratio on attenuation coefficient of smoke layer temperature in
Underground engineering, according to the similarity principle, a Underground engineering typical room-corridor structure model
test-bench was built. Experiments were carried out under 10 working conditions with different corridor sizes and fire source sizes,
the model experimental results and the theoretical model prediction results obtained by predecessors and the author are compared
and analyzed. The results show that the attenuation coefficient of smoke layer temperature increases with the decrease of corridor
aspect ratio, the heat transfer between the smoke and the enclosure is enhanced, the attenuation coefficient decreases with the
increase of fire source, the larger the fire source, the smaller the attenuation coefficient of smoke layer temperature in the corridor.
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Table 1 Experimental conditions

o WM EAR REHMAR EREE EREE RN
/em /mL /em /em v b
1 10 100 75 50 1.5
2 14.1 200 75 50 1.5
3 20 300 75 50 1.5
4 10 100 75 40 1.875
5 14.1 200 75 40 1.875
6 10 100 75 60 1.25
7 14.1 200 75 60 1.25
8 10 100 60 50 1.2
9 14.1 200 60 50 1.2
10 20 300 60 50 1.2
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Fig.1 Layout of measuring points in model experiment
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Fig.2 The smoke temperature attenuation law when

diameter is 0.1m
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Fig.3 The smoke temperature attenuation law when
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Fig.4 The smoke temperature attenuation law when

diameter is 0.2m
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Table 2 Attenuation coefficient and relative error of model experiment and prediction model

T 1 T2 T3 TH4 THS TIHe T7 LHS TH9 T 10
TR S8 0.279 0.251 0.228 0.268 0.235 0.29 0.253 0.292 0.262 0.25
= (1) /m?! 0.284 0.260 0.250 0.264 0.240 0.293 0.272 0.295 0.282 0.27
RE % 1.8 3.6 9.6 1.5 2.1 1.0 7.5 1.0 7.6 8.0
= (2) /m?! 0.165 0.165 0.165 0.146 0.146 0.184 0.184 0.238 0.238 0.238
RE % 40.9 343 27.6 45.5 37.9 36.6 273 18.5 9.2 4.8
= (3) /m?! 0.269 0.246 0.242 0.255 0.231 0.282 0.262 0.285 0.272 0.264
RE /% 3.6 2.0 6.1 4.9 1.7 2.8 3.6 2.4 3.8 5.6
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Fig.5 The attenuation coefficient changes

when diameter is 0.1m
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Fig.6 The attenuation coefficient changes

when diameter is 0.14m
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Fig.7 The attenuation coefficient changes
when diameter is 0.2m
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