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ABSTRACT

In the present study, a numerical simulation was conducted to estimate the prediction performance
of FDS on the carbon monoxide production in the under-ventilated compartment fires. Methane and
heptane fires located in the a 2/5 scale compartment based on the 1SO-9705 standard room was sim-
ulated using FDS Ver. 5.5. Through the comparison between the computed results and the earlier pub-
lished experimental data, the performance of FDS was estimated on the predictions of the combustion
gases concentration in the hot upper layer of the compartment and the effects of CO yield rate on the
estimation of CO production at local points were analyzed. From the results, it was known that FDS
Ver. 5.5, in which the two-step reaction mixture fraction model implemented, was more effective on
the prediction of CO concentration compared to the previous FDS version. In addition, controlling
CO yield rate made the predicted CO concentration get closer to the experimental data for the fires
of the under-ventilated condition.

Key words : Under-ventilated fires, FDS, Carbon monoxide, Mixturefraction, Yield rate
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Figure 1. Perspective views of the reduced scale enclosure
including the coordinates of measuring points.

Figure 2. Computational domain of the 40 % reduced scale
of 1S0-9705 room.
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Table 1. Summary of Test Cases

No.| Fud HRR [kW] Yoo | ys
Methane | 95, 425, 270, 180, 85 | 0.001 | 0.001
Heptane 150, 245, 340 0.010 | 0.037
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Figure 5. Averaged distributions of CO concentration and
velocity vectors during t = 1600~2300 sec (HRR =270 kW)
for the middle plane (x =0.48 m) of compartment for case
1 of methane-air fires.
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Figure 6. Comparisons between FDS Ver 52 and Ver 5.5
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