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Table 1. Vehicle tunnel ventilation simulation models

Developer Year Characteristics
1979 fire simulation
Schlang R.N., et al ' .
K S, et al 1985 longitudinal ventilation simulation with slip
roads
fire simulation with considerations of
Velde, K.T. 1988 L ) ]
radiation and illuminance
Kumar, S., et al 1988 fire simulation in a down-grade tunnel
Nakamura, N., et al 1991 ventilation simulation
Jacques, EJ. o ] )
. . . 1991 ventilation simulation
(Univ. of Catholic Louvain) :
Ferro, V., et al . .
. . 1991 ventilation simulation
(Torino Politech)
Casale, E., et al 1994 ventilation simulation
Rhodes, N. 1994 fire simulation
Bettis, R.J., et al 1994 fire simulation

Table 2. Comparison of major simulation models

University of Catholic

Model TUNVEN model . Torino Politech model
Louvain model
assumption 1-D quasi-steady state 1-D sready state 1-D steady state
applicable ventilation longitudinal, transverse, o longitudinal, transverse,
. longitudinal K
methods semi-transverse semi-transverse

calculation method for
ventilation quantity

summation of
component forces

" Hardy-Cross iteration

Graph theory

method for concentration

FDM of advective

based on exhaust and
air quantity in each

advective diffusion (linear

prediction diffusion . gradient)
section
Table 3. Prediction of emission rate by vehicle
Oxides of Nitrogen (NOx)
(g/km)
Year
'90 91 '92 93 94 95 2000
Vehicle Type
Passenger Car 1 (0.80) 0.79 0.68 0.53 0.49 0.50 0.58
Taxi 1 (1.01) 0.94 0.89 0.73 0.75 0.77 0.84
Small-Gasoline 1 (1.43) 1 1 1 1 1 1
B
Small-Diesel 1 (1.40) 1.01 1.05 1.05 1.06 1.06 1
U
Medium 1 (1.92) 0.98 0.96 0.94 091 0.89 0.74
Heavy 1 (15.54) 0.98 0.96 0.94 0.91 0.89 0.74
T Small 1 (1.48) 1.01 1.03 1.02 1.01 1.01 0.99
R
U Medium 1 (1.92) 0.98 0.98 0.94 0.91 0.89 0.74
C
K Heavy 1 (15.29) 0.99 0.98 0.96 0.94 0.92 0.77 |
Motor Cycle 1 (0.11) 1 1 1 1 1 1
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Particulate

(g/km)
Year
90 '91 '92 93 94 '95 2000
Vehicle Type
Passenger Car 1 (0.01) 1.00 1.00 1.00 1.00 1.00 0.00
Taxi 1 (0.00) 0.00 0.00 0.00 0.00 0.00 0.00
Small-Gasoline 1 (0.00) 0.00 0.00 0.00 0.00 0.00 0.00
B
Small-Diesel 1 (037 1.00 1.00 1.00 0.97 0.97 0.89
u
Medium 1 (0.76) 0.99 0.99 0.96 0.92 0.89 0.80
S
Heavy 1 (2.39) 0.99 0.97 0.95 0.91 0.88 0.79
T Small 1 (0.42) 0.98 0.98 0.93 0.90 0.90 0.86
R
U Medium 1 (0.76) 0.99 0.99 0.96 0.92 0.89 0.80
C
K Heavy 1 (2.52) 0.98 0.97 0.93 0.89 0.86 0.77
Motor Cycle 1 (0.01) 1 1 1 1 1 0.00
Carbonmonoxide (CO)
(g/km)
Year
90 91 '92 93 ‘94 '95 2000
Vehicle Type
Passenger Car 1 (11.89) 0.73 | 058 0.38 0.27 0.23 0.21
Taxi 1 (6.76) 1.00 0.98 0.72 0.78 0.83 0.97
Small-Gasoline 1 (6.21) 1 1 1 1 1 1
B
Small-Diesel 1 (1.54) 1 1.01 1.02 1.04 1.05 0.68
Medium 1 (243) 0.98 0.97 0.95 0.95 0.94 0.62
S
Heavy 1 (17.21) 0.94 0.89 0.87 0.84 0.81 0.52
T Small 1 (1.96) 0.99 0.99 0.98 1.00 1.02 0.75
R
U Medium 1 (2.43) 0.98 0.97 0.95 0.95 0.94 0.62
C
K Heavy 1 (18.59) 0.97 0.94 0.92 0.90 0.89 0.59
Motor Cycle 1 (13.00) 1 1 0.96 0.92 0.87 0.66

note : The values in parentheses are absolute emission rates
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Table 4. Tunnel characteristic

Hwang-ryong tunnel

Length 1850 m
Cross-sectional area 735 m'
Perimeter 340 m
Altitude change 440 m
Wind velocity -0.58~0.77 m/s
entrance exit -0.7~5.5 m/s
Ventilation method Semi-transverse
Traffic method one-way

note: "-" sign in velocity means wind blowing against the traffic direction.

Table 5. Compariso

n of natural velocity

date natural velocity (m/s) ventilation quantity (m’/s)
simulated calculated simulated calculated
May 26, 1995 - 0.32 - 034 23.69 24.90
May 29, 1995 0.95 0.94 70.17 68.82
July 21, 1995 1.65 1.77 12.124 130.21
Table 6. Comparison of traffic-induced velocity and total ventilation quantity
traffic-induced velocity total ventilation quantity
date (m/s) » (m’fs)
simulated calculated simulated calculated
July 21, 1995 391 3.96 408.79 42094
Table 7. Average traffic volume (July 21, 1995)
vehicle type | passenger car taxi small bus | large bus | small truck | heavy truck | total
traffi |
‘e volumel 4386 1236 | 228 90.0 1116 7.8 794.4
(veh/hr)
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