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Optimisation of ventilation flow field and parameters in railway gas tunnels
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Abstract: In order to effectively reduce the concentration of contaminated gas in the gas tunnel, practical
engineering is combined with numerical simulation using FLUENT software to investigate the characteristics of
the ventilation flow field and the distribution law of gas concentration in the gas tunnel, and to analyze the
ventilation effect of the tunnel under different parameter conditions. Results show that; the flow field inside the
tunnel is basically stable after 20 min of ventilation, a vortex is formed on the upper step, which makes it
difficult to discharge the polluted air and dust, and gas accumulation occurs at the foot of the opposite side of
the wind pipe; in the press—in construction ventilation by the step method, there is an optimal combination of
the step height, step length and the distance between the nozzle and the palm surface of the upper step. It is
suggested that the height of the step is 4~6 m, the length of the step is 5~15 m, and the distance of the air
duct outlet from the palm face of the upper step is 10~15 m.

Keywords: railway tunnels; numerical simulation; step method; gas tunnels

Bt T [ B A ) 8 B AN I I, B 3 Y
PSRN TR /NP G STERAZ S 9 S P
VFZ 22 B X FUIT R B4 it T XU S L T i
KA R 5T, A A5 3 s 5 1T 5 A X
i IR B i e XU 453 2R SR AN [ T DXt T
Benty i R, R FHK o B ik AL B R K FURT E 3

WeFE A 15 .2024-07-08
WL H REE HRREI 4 P BT H (2023]J01344)

24 WA AR G I I R T RL T e AR AR
SRR TSR B ) 2 O i B XS T LT
DL A LI R G 3 XU 1, 2o A T XL v R T R
37 X 6 T BC 3T 43 A 14 5 R B 5 Zhang 260 X
iR GRS Al MR P IEA T O, ST T A
FU3T % T8 388 XU TR s Zhou 451 A TS

F—AEE TR T (1975—) I MARZEN 8, Tt WETE 05 1) R 4Rt T2



553 3]

T A 45 - P PUIST R 1l KU e S e 237

38 AU 7 T BB R | 938 2ok BB RS 40 50 i
TR XUE e STE A AR E M AR BRIA
FENZFE ORI T B @ R | B
W EE S 53 A FUAEE , 48 75 AR ) 6 BB XU
DG ELAR AU PR T R R SRR AR R
TR I B HLEE, I 45 G P37 s D R A
ATIIE ; ZE Pk A7) AT Xk R B Bk 3 22 T4 1 it
TL3E R 3 1), SR FHBUE AL R Fluent X %
T Z A Tt T3 XU S AT o34, R 5T 2R
1738 XU 2R 45 0 S 3 R AR 1 T 58 5 JR 3R
LT IR M BB B L T AR R )2 R GE
FULH 2 B RS R &R

25 LR AR T EC i R 1A TR A SR
Z W8 T HR—K &R, B[ EAR G B
JE R BE AR DR R T 1) K 3 XU 3 L ik B 4y
LA, BT, A AR TR, RH
FLUENT 34347 BB AL, LAXUGH AT B 37 (4 FR
SIECRTT R bR, TR 98 4 B BL I % 1 1) 38 KU
FVBLH AR B Ay A LA IEXEAR TR 5 B B L 5 B
JE R A I 2 7 1 A B B R AT I, W e
HSEC G, DT 4 o 2k 2 B 30T 6% T 1 e XU HE
1 TFE#HR

A R BRI BRI K 4 136 m, BT 4K
J&Z 350 km/h, S TCHERLIE , e RERRZY 360 m,
BRI 23 E A X, 3E AR R, TIX K
2225 my  FUOASE O, TIX4 1911 my,

R S 300 1 5 A2 4, MBS B TT S 1| 2R 0 431
W Fe R IX i E Bt - 22 ih Bl e 2
FHEE BRI X A A DU IR E S
PR M, B R MK F A ESE, BB
EEE PR R S R 2 B — 2 A IR g
J1o MMM &, bR T8 28 B 35 I8 )
AR, BB hE X MR W R L, I, BEhE XS A
FHRMM B RAE X 5H AR,

L7 X} % 38 PR FL AT T A AR R
D, R 25 5 B CH, S KRR 9.38% ,CO ek
W EEH 0.36% ,H,S Fe R4 0.03% ,CH, 7Rk
JE T ERAE, COo, H,S Fil CO KT H RiFn
SRR BE . BRI it TR R A SGE X, ZETR 1H %
H 2 Ao KL, FE RS KT 30 m,
G5 RAEH . R AR 1.8 m B KU H 23 <R

AT AR AT PR A
2 WETERERET

2.1 EROWH
2.1.1 HARBE

38 XU B 1 N PO S s SR G L, 7ERR
HENZFHE R T KA, Bl X5
MAKE] Wi 5= XM RE R RERR, %
R 6 T it TS 18 S B 1 O, AR B 9 1R 7 2 AR O
PSS, XoF 38 AR AR DL e

(1) 5 S S E A B 400 T 75 4 B 2R R (]
Wb T N ISR A AN AT R 4E ik, B AERRSS
E-SI

(2) B 5% 8 P 1 ek B ok T T KL
FEE RE

(3) MBI FUINT DN 2 7 T s+, B P 11 L
A7 TG PTG

(4) AN it TN D3R Fi i A s
222 #HHI TR

Tt P A5 7 SR ] standard b — &, 5 6 7
R,

av.
(Uﬁﬁﬁﬁﬁﬁ%m

e O 0 2
(2)@3@75‘%35: 7(pvivj) = _(p_l_pk]_,’_
O, 3

ox;
d av. Jv,
B Y s
axi[('u Mt)(c’)xj axij}

e =g 2 N ad d
(3) ZWBhBE k TR — (pvk) = ———
ox, ox,
de
('UJ‘ j+G—pa
o, 0x,
SRS ad d
(4) RSN BEREHCR T~ (pvie)= -~
ox; ox;
m e g
+(c,G- =
(O-saxij (Cl cng) k
v, .\ v, c pk’
EEP,C:W(I‘*'/JJ;MF :
dx; O, ) Ox; &
v ya EL ~p g (= a(pQ)
(5) Wi AK 4 4y 2 <7 1 O . +

Jt
div(pe, w)=div[ D grad(pe,) ] +S,
A, 00, 230500 L) J7 1) B R R m/s;
xR i I B x AR p S TR I
Ke/ms p HHKIEST, Pas o, 22510 I



238 R T4l

$23 %

TR AR B 1B T, Pa - s; k N B3l
fig, m>/s’; G A AR AR R & Hin AR
THECR ,m*/s*; ¢, HEHRE; D, WY R
B0 S, R BLH A B RMARRZ S 1 7 R R 5 ¢ |
)\ O O, HEREL,
22 HEEIEN

VARS8 1 BCA BSR4, it Space Claim
S BB T AR AL R H FLUENT #4F i 47
BEBALE, B ERN 1.8 m W HE T
WS P HE N AL | B b TET A9 55 B2 6 my, 5 B
WHERS5 m, LK 10 m, X&)
FEESH 15 m, AT AT, 45 Gk J12# 1
ARSI | BRI 2 F 1] 200 m 9 % I8 K R AT
T8 RIS P AR A FE 25 (0.1 m) [ A X
FE 7S [ UM 1 IR 35, AT FLUENT %K
1 38 1 2 REA AR A3 Ry AR S5 HE Ak R A% G &
1 s,

(a) [ pA% KI5

JR T R

gl
(b) S 1 B A AT L5 1o Al 43
E1 BREERRE

Fig.1 Schematic diagram of tunnel model
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Fig.2 Cloud map of wind flow field distribution
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Fig.9 Gas concentration under different working conditions
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