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Estimation of Chemical Flame Height based on Fuel Consumption
in a Fire Field Model
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ABSTRACT

The present study has been conducted to estimate the chemical flame height based on fuel consumption in fire field
model. The calculation algorithms based on cumulative fraction of HRRPUL and fuel concentration along the z axis were
applied to the results predicted by Fire Dynamics Simulator (FDS) version 6.3.2 and the mean chemical flame height was
obtained by time averaging of instantaneous flame height with the algorithms. The mean flame height calculated by fuel
concentration was quite well matched with that of cumulative value of HRRPUL within 10% over-prediction. This study
contribute to a more detailed understanding of fire behavior and quantitative evaluation of flame height in the computa-
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tional fire model.
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Figure 1. Binary image processing to determine flame height
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Figure 2. Algorithms of flame height calculation based on the concept of fuel consumption.
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Table 1. Fuel Mass Flow Rate with Non-dimensional Heat
Release Rate for 10 cm C;Hg Burner and Mean Flame Height
Calculated by Heskestad’s Correlation

CaseNo. | Qp | QI[kW] | m;[keg/m’s] | heqy/D
1 1.00 3.51 0.0076 2.68
2 2.00 7.01 0.0151 3.86
3 3.00 10.52 0.0227 4.72
4 5.00 17.53 0.0379 6.02
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Figure 4. HRRPUL and cumulative fraction along the height
for the case 1 (Qp = 1).
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Figure 5. Time history of the calculated flame height where
the cumulative fraction of HRRPUL is 0.99 for the case 3
(Qp=3).
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Figure 7. Comparison of flame height predicted by using Hes-
kestad’s formula, HRRPUL parameter and fuel concentration.
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