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Analysis of Fluid Flow around Ventilation

Ducts inside a Vehicle Tunnel

Yong-Kweon Suh, Changwoo Lee and Yoon-Hwan Choi

ABSTRACT Analyzed in this paper is fluid flow in the region near the exhaust and blower
ports of the ventilation ducts inside a vehicle tunnel. Theoretical analysis shows that prediction
of the energy loss in this region is important for designing the ventilation system. A finite-
difference numerical model for the two-dimensional turbulent flow field was used to obtain the
flow solution as well as the energy loss. It was shown that the blower-nozzle angle (B) had an
important role in establishing both the pressure gradient and the energy loss, while the effect of
the distance between two ports on them was not so significant.
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Fig. 1. A tipical system of the longitudinal tunnel ven-
tilation and the pressure distribution within the
tunnel.

o] HAgAE HolFE Aolul, S, Y=o 4%
270l w2} gHEl44at B E40] olg A ek
A sholgtezy Sak 7] el Aol 727}
22 4HEF ol Roloh.

2.0[2H &

S 7] A7) AR e Aol disle]
Fig. 29} 7o) AojA4E Hekn A% AN 25
A 2R, GHAE APLS] Ag 8T ol
8 4 9l

AP, =P,—P, = B}({)—thVh cos B-K.V.) 1

o714 Ve FFF%, Qe 3elv, K& 252 7l
T, B F7] HE] 4X7 He Bde Fol, p

719 AE, 532 b $715%, 33 e w715
Epdich. Hold w7 & HEel] fE Quot 22
2 FHF D Ve=DyVi=Qu). 0128 28 % Ki=1, K.=0
(715 HET}F 202 Axg B-felch 4 (DS B
gy G2 =0 ol X & EdE & = ek
A b Hgel ¥FE wie VWb FF APwh
F7Heh &, 39 Quoll all APLE Z7HA1717] 9
A mEe] A DvE A sh "ok % Qe
Elduie] 5 V.ol =7le) ol AR tEds
AP 1 kg HEds AR b AdsE e
sto] ZAAEeH(Fig. 1 33=). T AP7t Fde] 24
& Wl Bldle] F4 Vol Zopd Zlelct. 4 (1ol
A BE KVes 2 gho] &l oig 22 ke H3

©

®F
& v
ne

Bl g3 AF7 65

s .
— ) il T N,
? L Clee ,J v
H :f— oy
]
) e J
T AT )
( ‘/‘ @

| L

P ———

Fig. 2. A schematic view of a ventilation unit and a
control volume considered in the theoretical
and numerical analysis.
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Fig. 3. Flow patterns for various relative values of Q,
Q,. B and L.
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Table 1. The result of numerical analysis according
to varing set up point of blower duct. S=Dy/
sinf, where S is the width of the main
stream of blower duct. The values in the
bracket are the result of integration only
from the downstream end of blower duct un-
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Fig. 4. Distribution of the turbulent dissipation rate ¢
for two B angles.
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