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Abstract

In the existing research on engine room fire of ships, most of them ignore the influence of complex
ventilation in the cabin on the combustion of oil pool fire. In this paper, based on the confined space
with complex pipe ventilation, with n-heptane as fuel, for the small-scale circular oil pool with di-
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ameter D = 10 cm, the combustion characteristics of the oil pool under different wind speeds of
0~4.0 m/s were studied experimentally, and the flame morphology was analyzed. The results show
that the flame of oil pool can be divided into four stages, and the flame status is basically the same
under different wind speeds, but the complexity of the flame shape is positively correlated with
the transverse wind speeds. There is a certain coupling relationship between the flame swing and
the wind speed, and the flame swing shows a periodicity. The periodicity shows a quadratic rela-
tionship with the wind speed.
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Figure 1. Complex pipeline ventilation structure
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Figure 2. Experimental oil pool
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Table 1. Experimental conditions

FLOEEIR

e K (m/s) 1E Bt (ml) i B 4% (cm)
1 0 78.5 10
2 0.8 78.5 10
3 1.6 78.5 10
4 2.4 78.5 10
5 3.2 78.5 10
6 4.0 78.5 10
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Figure 3. Overall structure of the experiment
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Figure 4. Flame morphology in different periods at different wind speeds
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Figure 5. No transverse air (interval 1/10s)
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Figure 6. 0.8 m/s transverse air (interval 1/10s)

[ 6. 0.8 m/s #&E1XL([EIFE 1/10s)

JLBE 7 R [ G R R KA TS o BEAE HE— D IR 1A U SRR, 2 X 1.6 my/s I, kA& P
WAE R E A BKE R, ZRBLH B AR X T-Ih IRkl e e RGESE IR, R PR 2 57 i)
RELEE RN, A5 LR /N A H s SR e R AR B g . X H TR R
BN, BN T AR R R A, RIS S R R A NS . FESESNIREE b, W TR
[ S o o B A B RO K, AR A B R R A A FEAN R bt S T o ey a9

DOI: 10.12677/JSST.2022.101004 32 G AR


https://doi.org/10.12677/JSST.2022.101004

X AE 2

Figure 7. Corresponding shapes of maximum flame inclination angles at different wind speeds
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Figure 8. Flame swing state at wind speed of 1.6 m/s (1 s interval)
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Table 2. Flame swing frequency in different periods under different wind speeds (early stage: igniting stage—early stage of
development stage late stage: middle stage of development stage—decay stage)
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Figure 9. Fitting curve of flame swing period and wind speed
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