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Fig.1 Schematic view of tunnel model
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Fig.2 The vertical temperature distribution
above the fire source
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Tab.1 Parameter settings of series 1
KR T R LI
n mx OE ARIE iy
o/mw v/ (mesT)
1 FDS6 5 0 SidE
2 FDS5 5 I
FDS6 5 0 A
£2 RI2IAMSHEE
Tab.2 Parameter settings of series 2
Jig s AR Jgsh A
T . v/ (m - || T . v/(m -
Q /MW s Q /MW 1)
4 5 0.1 15 5 4.0
5 5 0.2 16 5 4.5
6 5 0.3 17 5 5.0
7 5 0.4 18 5 5.5
8 5 0.5 19 5 6.0
9 5 1.0 20 1 2.0
10 5 1.5 21 7 2.0
11 5 2.0 22 10 2.0
12 5 2.5 23 15 2.0
13 5 3.0 24 20 2.0
14 5 3.5 25 30 2.0
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Fig.3 The temperature distribution of fire section

i UL BE A 20, FDS6 S 9k 458 A 700 (14 440 35 i
G AL IR b S I 3 AR R 7E KRR, HL
RS HGR e B A, T FDSS R Y BR s Iy 2 B
A& R TESPII P _. DRL R TOUA R P o
X F4 L FBE A SR ARG T FDSS b AR 401 45 IR
3.2 MESHWTPRBEENZIE

kT UE SRR S 6 SR TR R o A B R 7
B 3 G H] T FDS6 g #i R 3k I, X kiR
R oA 5 MW B 31 38 I8 B 43 A tE AT T AL 4L, &5 2%
WE 4 . 7TLLE H 7825 B8P 3R O 19 1
B, PR B 2 A A B A B AIG, v 25
CHEBETHEE 4 m A4 100 P & X THE
B2 ,800 C i X T 2 m, M T HEL T
500 C LA L@y @i, X+ 3 (a) W] W : FDS6 7 i
TR R, 5 BRI R R R

WA ]
27 28 29 30 31 32 33
P18 K B L/m

B4 FAEERAEHNARBEESH

Fig.4 The plume temperature distribution

without radiant heat
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Fig.5 Comparison of maximum temperature by

the model of Kurioka, simulations and

previous experiments
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Study on Applicability of FDS 6 to Simulate the Fire in Horizontal Long Tunnel

ZHONG Wei, LI Zhao-zhou, LV Jin-jin, LIANG Tian-shui

(School of Chemical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract. Fire dynamics software FDS6 is used to simulate the scenarios of tunnel fire, the temperature distri-

bution of the plume and the maximum temperature of plume impingement zone under the action of longitudinal

wind are obtained with different fire power. With a new turbulent combustion model, the results of FDS6 show

that the high temperature zone of fire source focus on the bottom of plume and a considerable part of plume

heat transfer to ambient by thermal radiation. The heat transferred by convection in plume is reduced, and the

temperature of the plume impact region under tunnel ceiling is obviously lower than the results of FDS5. The

maximum temperature of plume impingement zone under the action of longitudinal wind obtained by FDS6 is

significantly lower than the Kurioka model predictions and the tunnel fire experimental values.

Key words: FDS; tunnel fire; plume zone temperature; maximum temperature



