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An Experimental Study on the Effect of Longitudinal Ventilation
on the Variation of Burning Rate in Tunnel Fires

Seung Shin Yang, Sung Chan Kim and Hong Sun Ryou

Abstract In this study, the 1/20 reduced-scale experiments using Froude scaling were conducted to investigate the
effect of longitudinal ventilation on the variation of burning rate in tunnel fires. The methanol square pool fires
with heat release rate ranging from 3.57 kW to 10.95 kW were used. The burning rate of fuel was obtained by
measured mass using load cell and temperature distribution were measured by K-type theomocouples in order to
investigate smoke movement. The wind tunnel was connected with one side of the tested tunnel, and logitudinal
ventilation velocity in the tested tunnel was controlled by power of the wind tunnel. In methanol fire case, the
increase in ventilation velocity decreased the burning rate due to the direct cooling of fire plume. For the same
dimensionless velocity( V), burning rate decreased as the size of pool fire increased.
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Table 1. Comparison of heat release rate and ventilation
velocity between the model and scale

Fire size[m] | @ ydKW] | Q f[MW]| V ylnvs] | V g{mv's]
1.9941 3.57 0.0 0.0
1.9941 3.57 0.37 1.654
0.085
1.963 3.51 0.74 3.309
2.05 3.66 1.11 4964
2.95 5.28 0.0 0.0
0.105 24 4.29 0.41 1.833
’ 2.5 4.47 0.81 3.622
2.54 4.54 1.22 5.456
4.35 7.78 0.0 0.0
3.55 6.35 0.47 2,102
0.125 325 5.81 0.93 4159
3.2 5.72 1.40 6.26
6.12 10.95 0.0 0.0
0.145 4.66 8.33 0.49 2.191
' 4.53 8.10 0.97 4,338
4.33 7.74 1.46 6.529
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Table 2. Combustion time for different ventilation velocity

Pool | Fuel | Vent [Combust| Pool | Fuel | Vent |Combust
size | weight | velocity |ion time|l size |weight| velocity |ion time
fm] | [kg] | [ms] [s] | [m]| [ke] | [ms] [s]
0.0 550.59 0.0 | 47421
0.37 | 646.70 047 | 543.94
0.085| 0.05 0.125| 0.09
0.74 | 64853 0.93 | 605.01
L11 | 65243 1.40 | 61940
0.0 | 504.15 0.0 | 391.33
041 | 62727 049 | 520.00
0.105 | 0.07 0.145( 0.11
0.81 | 630.53 0.97 | 524.80
122 | 649.88 1.46 | 556.12
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Nomenclature
Q : Heat release rate [kW]
m/ : Mass burning flux [kg/mzs]
4dH .~ : Heat of combustion [kJ/kg]
Ay : Fuel area [m’]
A" : Velocity [m/s]
At : Time duration for fuel weight measurem-
ent [s]

AW, : Fuel weight difference during the At [kg]

Subseript
F : Full scale
M : Model scale
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