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Abstract @ Hydrogen is emerging as an alternative fuel for eco-friendly ships because it reacts with oxygen to produce electrical energy and only water
as a by-product. However, unlike regular fossil fuels, hydrogen has a material with a high risk of explosion due to its low ignition point and high
flammability range. In order to safely use hydrogen in ships, it is an essential task to study the flow characteristics of hydrogen leakage and diffusion
need to be studied. In this study, a numerical analysis was performed on the effect of leakage, ventilation, etc. on ventilation performance when hydrogen
leaks in an enclosed space such as inside a ship. ANSYS CFX ver 18.1, a commercial CFD software, was used for numerical analysis. The leakage rate
was changed to 1q, 2q and 3 q at 1 q = 1 g/s, the ventilation rate was changed to 1 Q, 2Q and 3 Q at 1 Q = 0.91 m/s, and the ventilation method
was changed to typel, typell, type Il to analyze the ventilation performance was analyzed. As the amount of leakage increased from 1q to 3 q, the
HMF in the storage room was about 2.4 to 3.0 times higher. Furthermore, the amount of ventilation to reduce the risk of explosion should be at least

2 Q, and it was established that type III was the most suitable method for the formation of negative pressure inside the hydrogen tank storage room.
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Fig. 1. Geometry of hydrogen tank storage room at A=120°.
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Fig. 2. The leakage point and geometry of hydrogen tank.
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Table 1> CFD TX|3]4 & $]3te] A7dd 4
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St BFH2 1Q~3Q, TEH2 1¢~3¢=
shlal, 7] L% 300K sFt).
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Table 1. Computational conditions of CFD

Items Setting Value
1Q (0.91 m/s)
2Q (1.82m/s)
3Q (273 m/s)

lgq (1gs)

2q 2gh)

3q Ggh)
No slip wall

Air at STP, H, at STP
Standard k—¢

Isothermal (300 K)

Advection Scheme
(High Resolution)

Second Order Backward Euler
Residual Type (RMS)
Residual Target (107)

Air vent velocity

leakage mass flow

hydrogen tank wall
Fluid
Turbulence Model
Heat Transfer

Solver Control

Transient Scheme

Convergence Criteria

Table 2. The constant values of the standard k£— e model

C C,

1
0.09

C, o o,

1.45 1.9 1.0 1.3
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Fig. 3. Geometry of chamber and position of sensors.
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Fig. 4. Comparisons of experimental values and numerical solutions.
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Fig. 5. LFL region contours (0.00 < HMF < 0.04) at leakage point, Inlet position and Vent position.
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Table 3. Average HMF for the ventilation and leakage quantity

Case Ventila.tion Leak.age Average

Velocity Quantity(q) HMF
Case 1 lq 0.021
Case II 1Q 2q 0.037
Case I 3¢q 0.051
Case IV lq 0.013
Case V 2Q 2q 0.024
Case VI 3¢q 0.032
Case VI lq 0.008
Case VI 3Q 2q 0.016
Case X 3¢q 0.025
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Fig. 8. LFL region contours (0.00 < HMF < 0.04) at the sidewall where the Vent port is installed for each case.
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