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Numerical simulation of ventilation in the Jiaoxihe tunnel of the Hanjiang to Weihe River Water Transfer Project
CHANG Xiaoke, CH AI Junrui, XU Zengguang, QIN Yuan
(State Key Laboratory of Eco Hydraulic Engineering in Shaanxi, Xian University of Technology , Xian 710048, China)

Abstract: H anjiang to W eihe River Water T ransfer Project is a large water conservancy project to ease the water shortage in
Guanzhong Plain in Shaanxi province. T he Jiaoxihe tunnel crosses a river and faces complicated geographical and geological corr

ditions. We simulated the ventilation in the tunnel with a branch tunnel using CFD numerical simulation, studied the variation of
the flow and concentration fields in the tunnel during the construction period under several typical conditions, and analyzed the
influence of the vortex on airflow and harmful gas distribution near the working face and in the branch tunnel. W hen the exhaust
passage was hindered, the size and position of vortexes would change periodically near the working face, and their influence
range would gradually decline with the ventilation time.In addition, the harmful gas and smoke produced from tunnel blasting
would move and diffuse gradually out of the tunnel. After studying the airflow and dissipation of harmful gas in the main tunnel
and branch tunnel, we had the follow ing findings: A vortex zone would form after tunnel blasting due to ventilation near the
working face and the intersection of the main tunnel and branch tunnel. The production and variation of vortexes would contimr

ously consume the mechanical energy of ventilation, reduce ventilation efficiency, and hinder the dissipation of harmful gas. T he
dissipation process of the harmful gas in the tunnel included movement and diffusion. The movement process drove the CO out
of the tunnel. The diffusion process continuously reduced the peak CO value in the tunnel. We calculated the time needed to
reach safety concentration in the tunnel under different conditions and gave relevant suggestions on the construction progress.
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Fig.1 Diagram of the Hanjiang tc Wehe River Water Transfer Project
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Fig.2 Sketch of the tunnel

2

2.1 A KRER

{55 F BB 77923 3R A5 4 S 2 SR TR 2
K, —NEIRT R R R GETFEM AR, A
A BB U v R R v SR RN AE A 1
Fey g IR TGRSR 8 A FH ) A s LA BB i

(1) FURISENAE SN RS, RIS SRR EH .

(2) FARANHT R4



¥BRE % - 51 TR AR R e T8 XS E AR

(3) BE A #, 55 TE K

(4) RUSETRE 1 X 23 A7 350 2

(5) 7 FE X IARLALE BETE DY I 8] AR AR, A
FesE TS S8, (B M 4R RS H H KL 211 70 Ah
FEVH SR TG A o

R TS IR A, AR, BRI ) PR B
7 [B)ANE A, 2 AR P R A e 45 5 10 5% 1 A
K, A BRI S, 2545 2 AR (R R 4 1k
2.2 &M

AESAFEEI CO YRR T HA

Gh
= (1)

X ¢ N CO WILHIREE; 6 IR FEZ H &, HL 210
ke L NSRS B, B 35 m; b N T 50 JE 24577
ARIETAA, BLO0. 04 m*/ kg A NREIE FF 42
A (m?) , B 65 m*. 13 ¢= 3 696 mg/m’. I PJH
BRI CO WEER/N, BN 0 mg/ms0
2.3 A REH

(1) 3t O A

V.= 3. 14m/s, Cy= V.= 0

CO WEEHL O mg/ m’ .

(2) H il S5 E. SR — B0l it sk

oVi_
ox.= 0 (2)
P= Pu=0 (3)

k, € TS

(3) BETHIA S 4 At B 38 120RE FN 5 1 1T 34 2 [
SR TH, 44 [ s Rb B, FITAT 18 AR ) 4 A 2221
T, Bl Vi= 0,

2.4 HHIN

A S IR R B T 3 R G5 S R s e B, A
B AR AR B ZH R AR R, ST HR T T TE AL,
BT 1) TH, 76 S 5 230 138 A7 B Ak 535
111 [ 73 S 7 O = 9 ST IO ol o = e %
TN U R ) T AT S 8 ROXUE R T A )
TR U [ B T, 4 3 7 T PR s v s < i
Fi, Sl SR HE AN . T ARSE bR A AR b 5%
A 23— 1 [ 33 AT R A A 0, {EL DR 7 AT AR
AETH] PARAEL TAR Hh mT BB B (1) TRE S 0, A SOt A
=R ) AR ASE, AL T 515 T BRI AT i T
PRI Y L, B — @ AR, IR 1.

B T2 i TS0 K A 300 m, B FiEE
T2 250 m KN 500 m [RRE TE AT,
1 B T AT 2. 36 P B0 i 152
T 300 m bR 3R ITFZ 250 m KB

500 m P REI I ST THIEA T A AL T, T
M= ETFIFEEAYN 750 m KB K AN 1500 m
P4 i YT 79 A0 2 - T [ BsF 34T e 1) L J50 A% 48

1

Tab.1 The parameters under different conditions
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Fig.3 Sketch of finite element mesh generation
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Fig. 4 Distribution of air speed in the main tunnel in different cases
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Fig.5 Variation of the average air speed at the cross section of
the tunnel entrance
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Fig. 6 Vector diagram of airflow distribution near the working face in
entrance direction at different times ( Section GC)
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Fig.7 Wind speed distribution in the central cross section of the

vortex zone (m/s) near both working faces
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Fig.8 Vector diagram of airflow distribution near the branch

tunnel in the three cases (Section C-C)
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Fig.9 Variation of CO concentration (mg/m®) in the tunnel at different times of ventilation in the three cases
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