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Calculation and Simulation Research on Ventilation of a Super Long Railway Tunnel

Hui Yuchuan
( China Railway Siyuan Survey and Design Group Co., Ltd, Wuhan, 430063 )

[ Abstract]

According to the ventilation characteristics of a tunnel project, the ventilation scheme is determined to be the portal

air duct blow-in ventilation without curtain opening. On the basis of theoretical calculations, the CFD numerical simulation method

is used to discuss the influence of the opening form and opening position of the air duct near the tee section on the tunnel flow field

and air volume distribution effect. The results show that: The narrow and long opening with a width of about 1.7m was more

conducive to reducing the ventilation resistance and improving the ventilation effect; And in the case of determining the narrow and

long form of opening, it was found that the closer the opening was to the outlet of the air duct, the greater the air volume

distribution coefficient. It was comprehensively suggested that the distances between the openings of the air duct of tunnel A and

tunnel B and the outlet of the air duct should be 2.5m and 5.0m respectively.
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Fig.1 Schematic diagram of blowing ventilation scheme at the entrances of Tunnel No.1 and Tunnel No.2
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Tablel Calculation of Ventilation Volume for Tunnel No.1

5 BEEARE v/(ms)  REOER Form? KB ORGEE wi(m/s)  KESBARER KL E Of(m¥s)
1 1.8 28 16.2 0.42 453
2 1.8 25 17.5 0.43 437
3 1.8 20 20.2 0.47 403
4 1.8 15 24.1 0.52 361
5 1.8 10 30.3 0.62 303
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Table 2 Calculation of ventilation volume for Tunnel No.2
Fr BEEENRGE ve/(m/s)  KUEHTHA Fom? KU DXGHE vo/(m/s)  KESECRB R KHLHERE Oy(m¥s)
1 1.8 28 14.5 0.47 405
2 1.8 25 15.5 0.49 387
3 1.8 20 17.7 0.54 353
4 1.8 15 20.8 0.61 311
5 1.8 10 25.8 0.73 258
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Fig.3 Physical model and dimensions of Tunnel No.1
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Fig.4 Physical model and dimensions of Tunnel No.2

Ferb, 5 BEIE T2 KL ATE BT AR RS 1
H—SREME, k3 (o Ps.
32 SHBUE

% S8 BB PRAC B A S5 AT 1, BB IX
SRR TR — RS IR RS, o R 2 R A Bl
W2, FOMATHEE R (A XA T SRR SR
BOR RS HIRIHRS , i PR N T =3l B A X
TR R IR, AR TRIRERK, kM
T B TE i 0 LS A R . RIS, 2% 18 2 Y T
PRARGEHE) WA 2 2% T SO L 9 AR L R R
TSI AR SR RS o AL, A% R 23 B
A ICEM CFD 320 71 W 6 02 D e X A Y N
1 b BE THTHEAT A% N2« ) P 88 8 o =l B B X
T2 b BEAT PR R AR N, oAt DR P R
KETPIRE, ASFE RS BRI o] LA EAR S .

HT AR R TE 38 X TR ORI H ) 32 B T
PRI =10 B B 3 R T % 2R T 1 A7 B0} % T
Tism oy A LS R 7 B ge i, DLLAE TR
i, AN LB AL LB R T, Bk R
17 “¥A” Fluent Bl iR Bk H] k-efsa Y,
BETHR A AR AEBE T BR 4, o BE . I iiRs L EE
AN AE T R AR BN . R Simple
SR R VPR N-S J7 AR, [ A BE TSR o v
WMBEMI IR . T 077 R Bebm A S ik, Tt 3l
BEJTRE FERLRITRE . AER 7 AR — B ia KUt X
B SRR s S L, I R E
BUEIIREFERIA

AR A8 P 38 WS R B SR BRI, R R A
KGE A BT 2S8R 70 0 1 AT R E KGE
AN EGIN, IRGE 1 HENFEIE , J A BEE s AR HE
BN 15 BTN A7, BE % B
B CRD¥THED WE; BEIE R M th s BN R )
H SRSk, RIEN OPa; [ @ X HE H 2R X
JRC CRY p 3 368 DX G [ P R B ) ORI, 8¢



BERG AR I B 3 RS S BEAULE 7T - 401 -

%3955 3 M HB):
B P X O R I, R e E i
(D HHE:
P = (15+2L jpvj (0
d )2

X PoNESRKIE, Pa; AABETE KB
FERH 71 240, B 0.019; Ly NFEIEKIE, m; d Nk%
EW Y EEHS, ms p AT, B 1.2kg/m’;
v NBEIE N H AR RE, FEN 2m/s.

THEARE|—5 . 5 FIE W 2m/s 1 H SR RHE
FIT % B F % 1 38 X SR KU K /N 43 g0 A
45.28Pa 1 29.77Pa, HAKIN F oA B a1k 3 s .

R3 BEIREHERBIEE

Table 3 Details of tunnel boundary condition setting
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Table 4 The airflow distribution coefficients

corresponding to the two types of openings in Tunnel No.1
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Table S The correspondence between Ax and R
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