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Simulation and prediction method of fire scenario in marine
transport lithium battery container

JIAO Yu, LIU Fugun, CHEN Ran, MIAO Hao
(Merchant Marine College, Shanghai Maritime University, Shanghai 201306, China)

Abstract: To accurately predict the thermal fire hazard of these containers under different stowage methods on a ship, this
paper establishes typical working conditions, such as the position of the fire container, stowage height and wind speed. It
then simulates the fire scene of lithium battery containers on the deck using FLACS 10.9 and establishes a prediction model
for the temperature and heat flow density of the fire flow field using the CatBoost algorithm. The results demonstrate that the
air volume within the upper and lower spaces of the lithium battery container is directly proportional to the change in fire
temperature. The maximum temperature occurs when the fire layer is in the 7th layer, and the range of damage caused by
high temperatures and heat flux is minimised when the fire layer is between the 7th and 8th layers. Increasing the stowage
height decreases airflow, resulting in higher maximum fire temperatures, a larger temperature influence range and a longer
vertical diffusion distance of heat flux. When the wind speed is in the range of 1-4 m/s, it helps to dissipate heat and
reduce the maximum temperature. However, when the wind speed reaches 5 m/s, the oxygen uptake rate of the flame
increases, resulting in a higher maximum temperature. When the wind speed reaches 6 m/s, the heat dissipation effect
dominates and the maximum fire temperature decreases again. The higher the wind speed, the smaller the area of damage
caused by high temperatures and heat flux. Comparing the temperature and heat flux density values predicted by the
CatBoost algorithm with the measured samples shows that the model is highly accurate and can identify overheating spots.
These research results can inform the determination of lithium battery container accumulation modes and the corresponding
fire monitoring.
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Tab.1 Operation setting
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1 1 8 0
2 2 8 0
3 3 8 0
4 4 8 0
5 5 8 0
6 6 8 0
7 7 8 0
8 8 8 0
9 1 1 0
10 1 2 0
11 1 3 0
12 1 4 0
13 1 5 0
14 1 6 0
15 1 7 0
16 1 8 1
17 1 8 2
18 1 8 3
19 1 8 4
20 1 8 5
21 1 8 6

Framework of the method
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