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Study on Variation Rules of Critical Ventilation Velocity
for Double-source Tunnel Fires

LIU Qiong, ZHENG Feng
(School of Resource and Safety Engineering, Central South University, Changsha 410083, China)

Abstract. In this paper, the FDS simulation method is used to study the variation of critical ventilation
velocity for double-source tunnel fires. The influence of HRR of downstream fire and the distance be-
tween the fires on critical ventilation velocity is mainly investigated. By analyzing the process of energy
conversion, the reason for this changes is also investigated. The results show that under certain HRR of
upstream fire and distance between the fires, the critical ventilation velocity increases approximately line-
arly with increasing HRR of downstream fire. For the case where the distance between the fires is zero,
the critical ventilation velocity is identical to that for single fire with summed HRR. For a certain HRR
of upstream and downstream fire, the decrease is quadratic in critical ventilation velocity with increasing
distance of fires. For certain HRR of upstream fire, there is always a maximum distance that the critical
ventilation distance was no longer influenced by the downstream fire, and the maximum distance increa-
ses linearly with increasing HRR of downstream fire. The critical ventilation velocity in double-source
tunnel fires is largely different from single fire. Hence for the design of a ventilation system for tunnels,
the critical ventilation velocity should be calculated more appropriately by considering the distribution of

the fires, and the plan for fire controlling and evacuation work can be conducted more efficiently.

Keywords: tunnel fires; critical ventilation velocity; double-source fire; numerical simulation

« YRS EEA:2016-11-30; f&E HHI:2017-02-16
B & TR « %A A A p Bl L BURHIF L 5391 H (20120162120013) Bt Bl
FEZMA X BA981) I YR Wt 3B YT I BE5E . Email: liugiong@esu. edu. cn

137



51

[l

o 6 R T T ILRR IR 1 A TR 3 P 2 A DA
EEMER, — B R KESERE RN R
TR =40 5% XA 2 0 fe AR R A
P8 R T K TR 1 AH DG KL A AT IS R T R G B
K BA W R EE L

2B T DA G [ 3 XU /N B R B sk R v S R A
S5 K 3 2 it 3« A B T HE TR ST ) A A
DRI 5 1ol Bl 04 B 5 o R Sy A T g 3kt
TH B N B FN KL gD N By B B AR R R AT, H
FIT7E 52 s 5% 108 99 By 1 T o 35 2R TG 3 XURY T
6 T B IR A AT AR . AN B ) XU
TC AR A B T A B A ) XU D 2 i IR
RSN R Dk SRR v 1 07 N ata (| RS W B/l OB =
G ) AL B Il AR X — B S RO AT IR, —
H R AR R B W BTG R B o EE AL TR
— . P. Thomas™ |A. Heselden™ . Y. Oka 217 4
AR A B3 T L o AT S B IR R Y TOAS TR
(I A R T 55 A 25 G T, Atkinson 81| R
R IE TR TR B S B R X I S R ) B T 5
Y. Wus! & SR, Lee VY MIHFIE T
AN T 5% 34K T TR DR XTI S XU ) S e o AR T A DA A
MBI FE 4t R 22 B0 3 25 T 0 1 2 B IR A e 1)
KRGysc, TEMEREIE KK TR EZAM
R AREZIE 2 SE KA B 2 KR
R T KR ) AE SRR AT B9 R A B B R A
SERSC . HATA T2 AU R T KT ) Il S X [R]
A K. C. Tsai S5 JE 47 220 A a0 B0 AR 78 3
5, JF 5 BRI 5 W e SRR R AT X LG L D X 22
JUE S T i A X AR A R B R ABESE . Rt
AR FDS BB A5 15 ) FH 09 A5 40 15 R XF
ANT) Ty 23 B AN [) KU T BT 1 R B 3 K< i
W AE A A R T o S AF 5, 0 B G Bl K B 48 =

1 EipE

N 5 AT 2 A A1 1 KA1 97 ) i /N A i i R
AR TERUKIREE T KIS 1 il A R ]
AR RAWME 1 s,

J. Vantelon % b A ] i 4 BE 5 20 1) 5 XL
R SE R AT T HEFE, I 32— A it R
Baw TR P R Gl N R

138

%oc (ﬁ) (D
A Ly, A BN B s ms g SHE S I m/ s
Q W KRR A, MW 50, Ry 28 S JE H L #
7.k (kg « K)sp0 A SMERE kg/m* s Ty B
B Ksu A0 X H, m/s; R A BEE 2, m;
1F Fb i) 22 55075 B2 5 S R E

(b) 2 1) XU S5 F I S XU B

BL A els &

Fig. 1 Schematic view for smoke back-flow
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Table 2 Critical ventilation velocity under different conditions B .m/s
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Fig. 3 Curves of critical ventilation velocity versus HRR

of downstream fire source
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