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Flow Field and Exhaust Gas Recirculation

around a Tunnel Entrance and Exit

Yong Kweon Suh, Changwoo Lee and Yoon-Hwan Choi

ABSTRACT In this study, the flow field and the recirculation phenomena are investigated
numerically for the model around a tunnel entrance and exit. It turns out that the air entering
to the tunnel entrance comes mostly from the upper region of the entrance implying that
maintaining the air clear in that region is important for the inside-tunnel ventilation. We also
found that the recirculation of the exhaust gas from the exit to the entrance has a maximum
effect when the flow velocity at the exit is somewhat lower than that of the entrance.
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Fig. 1. Geometry of the computational domain for the
model of turbulent flows in the external region
of tunnel with an entrance and exit. Here, the
entrance and exit openings are of square
shape with a sidel length 0.5 [m].
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Table 1. Four cases for the numerical studies. Here
S denotes the distance between the en-
trance and exit. In addition, f denotes the
fraction of fluid particles among 50 emitted
from the tunnel outlet and entering the tun-
nel inlet. Further, g denotes the fraction of
the fluid particles counted at the inlet which
came from the tunnel outlet.

Case S[m] entrance exit velocity f g
No. velocity V, [m/s]
V; [m/s]
1 0.9 35 35 0 0
2 0.7 35 35 0 0
3 0.5 35 35 0 0
4 0.3 35 35 0.06 0.060
5 0.3 35 20 0.20 0.114
6 0.3 35 10 0.26 0.074




Eflojoll= grA] YRR Aud 5 QIEE §4
& F2 ot B dFdlde EF keRWlE 93
et

3. Xl 2

B4 9,27 2918 ZeYelod, Table lolAel =
el Wt A ARG ABFE SR HFEA,
A& el £oz AR,

3.1 AR REE

HYET72ZHE 9 FE754L AEREY §4S
Zeth &, 3HRE 4TF 5% AasAt 75
wrake 7o) Fa-gulsko 2 fA50, itk £99] 7|
A& Lo]Eo]= EIHentrainment effect)E A}
g, Bl 472 Bl fYUAERS w89
sink®} 72+ B4 Bt &, f4sE AE BE
wheko 2 HE] A4 Roko 2 #iHch Fig 2% 8=
0.5 [m], Vo=35 [m/s]e] 7-¢oll el i d15 53
FAE HoFa ook B2 FEE ZIAle
R gRzde ZHEEY, HdETERE AEss
o] Eoje= 7AlE glt} ole, ETERE S AER
Fol 180°5HZ Wekd3hg sle] E1E)ITFE {UEl7]
Brbe AAE 2 o] gle 459 37171 fd=le
Aol v 4g Aeoleks WelZ2¥H ojld = vt &
H, Vi7} 22 Aol Aol ExstH ol 3.3%
ol A AEsIy)E gt 3k, Fig. 24 2lsby
EdET2HE Y 3452 o2 2% Y47Fe
2 ATt AgE ¥ o e, ol A &

Fig. 2. Streamlines passing through the entrance
and exit for $S=0.5 [m] and V,=35 [m/s].
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Fig. 3. Velocity vectors on the y-surface at y=0.25
[m] for the same condition as Fig. 2.
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Fig. 4. Velocity vectors at three y-surfaces for S=0.3
[m], V=35 [m/s].
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Fig. 5. Distribution of the turbulent kinematic energy
k at y=0.25 [m] for S=0.5 [m], V=35 [m/s].
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Fig. 6. Streamline patterns near the tunnel entrance
and exit for $=0.3 [m], V,=20 [m/s] Number of
streamlines are 50, and some of them are
shown to enter the entrance (recirculation).
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