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The study of the HRR and fire propagation phenomena
for the fire safety design of deep road tunnel

Yong-Ho Yoo, Oh-Sang Kweon

Abstract The study performed an actual fire experiment in order to propose the heat release rate of automobile that
is the most basic architectural element for the fire safety design in a tunnel, whose importance has been recognized
as the underground traffic tunnels are planned in Korean metropolitan cities. The heat release rate of a van is measured
by the large scale calorimeter, in which the law of oxygen consumption is applied, and the fire expansion characteristics
in a tunnel by placing two passenger cars nearby one another in the tunnel. As the results, the heat release rate of
the van was revealed to be 5.9 MW, and carbon monoxide was emitted 482 ppm at a maximum. In case of two passenger
car experiment for the fire expansion characteristics, the adjacent car was ignited about 3 minutes 30 seconds after
the fire occurrence, and the complete fire was developed after 15 minutes. The maximum heat release was 9 MW.
The results from the actual fire experiment can be an important input data for future quantitative analysis as well as
an element applicable to a tunnel disaster preventive equipment design.

Keywords: Real scale fire test, Large scale calorimeter, Fire, Tunnel, Heat release rate
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