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A Study on the Prediction of Descending Smoke Time according to the Design Method of
Domestic and Foreign Smoke Facilities for the Improvement of Smoke Facilities Standards
in Logistics Warehouse
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Abstract : Recently, fires in logistics warehouses in Korea are continuously increasing. In addition, the need for fire safety in logistics warehouses
is emerging. So, it is believed that it is necessary to establish standards for vent facilities under effective smoke control for the evacuation safety of
residents in logistics warehouses. Therefore, this paper compares the standards related to combustion facilities in Korea, the United States, and Japan,
and applies the design method to logistics warehouses of domestic materials to predict smoke drop time and use it as a basic data for improving
domestic smoke facilities standards.
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H 1, Conversion of HRR by commodities grade

Commodities grade Heating combustion of commodities [kJ/kg] Convective heat release rate of commodities [kW]
Class 1 Less than 10,000 Less than 124,708
Class 2 More than 10,000 and less than 25,000 More than 124,708 and less than 311,769
Class 3 More than 25,000 and less than 40,000 More than 311,769 and less than 498,831
Class 4 More than 40,000 More than 498,831

¥ 2. Comparison of descending smoke time[3,4,5]

Commodities grade Korea US.A Japan
Mass flow rate of plume[kg/s] - 331,409 10,645
Class 1 Mass flow rate through the vent[kg/s] - 11.954 23.349
Descending smoke time[s] 258.633 2349131 62,558,292
Mass flow rate of plume[kg/s] - 694,851 14,448
Class 2 Mass flow rate through the vent[kg/s] - 12.682 23.485
Descending smoke time[s] 258.633 1092.704 62,558,292
Mass flow rate of plume[kg/s] - 1028.950 16,899
Class 3 Mass flow rate through the vent[kg/s] - 13.002 23.225
Descending smoke time[s] 258.633 731.876 62,558,292
Mass flow rate of plume[kg/s] - 1169,397 17,771
Class 4 Mass flow rate through the vent[kg/s] - 13.097 23.176
Descending smoke time[s] 258.633 642,601 62,558,292
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