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Effects of the Distance between Jet Fans
on the Ventilation Performance in a Road Tunnel
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ABSTRACT

The jet fan is generally used to add thrust in the longitudinal ventilation system of road tunnel and the geometric conditions
of jet fan such as the distance from tunnel wall have an effect on the performance of ventilation system. Numerical analyses
on the flow in tunnel caused by operation of jet fan are presented to study the ventilation characteristics in tunnel. While the
distance between jet fans in parallel installed in tunnel is changed 0.5 L/D to 3.0 L/D, the flowrate and mean velocity through
tunnel are calculated for each cases. As the distance between jet fans increases, the flowrate through tunnel increases

asymptotically and the momentum of tunnel flow is alike.
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Fig. 3 Distance between jet fans in parallel

SHIAME M4, M4z, 2011



HESS| o[ 2lof ujE E

Fulste] Qe el 847k FhEE 4= ik, TelAlek
o] AEHS FEE Slof FAwo|4 APx] ©E of
o] golshes sgirt

}\lQ_Q_

oft my u

Bl AEdE B

o

& AFolM = kol AR A8
= T

2 sto] EREEoM Y A= AA2A UE 5
Ao) AaAe SRt FF SAHNAA 18 vt
o= Aime] Aol SAE 4 9l Aol

Fig. 6ol 314 mu2 A8 ARE BT =N

@ ol g

[ed

I

-y/-‘ |
N
"\
ES>TVING

=\
&
3

B

——

X/
A

<X
<

Sy e =

—
o —
g

Fig. 5 Photograph of jet fan
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Fig. 6 Sectional view for installation of jet fan
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Table 1 Test condition of the distance

Distance between jet fans
CASE (Dimensionless, ]L/D)
CASE1 05
CASE2 1.0
CASE3 15
CASE4 2.0
CASE5 2.5
CASES6 30

Fig. 7 Numerical model of tunnel and jet fan
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Fig. 8 3D-diagrammatic representation of jet fan with casing

Fig. 9 Grid system for numerical analysis

Fig. 10 3D-diagrammatic representation and grid system of rotor
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Fig. 12 Streamlines in tunnel
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Fig. 14 Variations of momentum with the distance between jet fans
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