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ABSTRACT
Received: February 12, 2018 The purpose of this study is to analyze ventilation design factor for network-type double-deck
Revised: February 23, 2018 road tunnel that have been developed actively around the world. A numerical analysis was

carried out through computational fluid dynamics (CFD) to derive shock loss coefficient that
occurs due to the change in cross sectional area at both merging section and diverging
section. The model used for the numerical analysis is real-scale model and the reliability of the
result is secured by comparing with the coefficient of the previous studies. As a result of this
study, shock loss coefficient was calculated depending on the change in cross-sectional area
ratio and was higher than the result of previous studies in case of both merging section and
diverging section. It is considered that the characteristics of the geometrical structure of
network-type double-deck road tunnel have a great impact on shock loss coefficient.
Therefore, the result of this study is expected to be helpful for more accurate ventilation
design of network-type double-deck road tunnel.
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Fig. 2. Flared intersection of network-type road tunnel
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Fig. 3. Schematic of flared intersection
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Fig. 5. Standard cross-section of Network-type double-deck road tunnel (Shield TBM method)
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Table 1. Input parameter of CFD model

. Gas
Fluid . 3
(Constant density = 1.18415 kg/m?)
Physical N
Default(1. E-5 Pa-
Condition Dynamic viscosity efault(1.85508E-5 Pa-s)
Pressure 1013.25 kPa
Temperature 25T
Inlet Velocity inlet
Boun.d?ry Outlet Pressure outlet
Condition
Wall No slip & Smooth wall surface
Pressure 0
Initial .
Condition Turbulence Intensity Default(0.01)
Velocity 2.7~3.46 m/s
Mesher Polyhedral mesh, Surface remesh
Mesh Base size 0.7m
Condition z ’
High y+ wall treatment
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Table 2. Shock loss coefficient of each model (Area ratio=0.78, Reynolds number=10°)

Real-scale model Rectangular model
k, 0.116 0.117
k, 0.232 0.234
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Fig. 7. Application example of Flared intersection (ZEWSE, 2016)
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Fig. 8. Shock loss coefficient at sudden expansion zone
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