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Growing concerns about air pollution have led to increased demand for liquefied
natural gas (LNG)-fuelled ships that have crankcases equipped with explosion
relief valves to relieve excessive crankcase pressures and stop the flames emitted
from the crankcase. The results of a computational fluid dynamics (CFD)-based
feasibility analysis of the crankcase relief valve flame arrester design conducted
using ANSYS CFX V14 showed that the inlet and outlet relief valve tempera-
tures differed by 350-700°C. An explosion test was performed based on
European standard EN 14797 to evaluate the flame transmission and mechanical
integrity of the valve. No flame transmission from the pressure vessel to the
exterior was detected, and the mechanical integrity of the valve was confirmed.

Thus, the relief valve components were found to be safe from the viewpoint of

fracture.
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Fig. 1 Structure of crankcase relief valve for LNG fuelled ship
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Fig. 2 Structure of flame arrester
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(c) Flow field
Fig. 3 3D model of CFD analysis
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Table 1 Material property of flame arrester'!

Property Values
Material spcc
Density 7,872 kg/m’
Specific heat capacity 0.481 J/g°C
Thermal conductivity 65.2 Wm°C
Melting point 1426°C

Table 2 Mesh statistics of relief valve

Flame arrester Flow field
Number of nodes 347,743 3,521,065
Number of elements 384,332 18,934,180
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(c) Temperature (Plane 1) (d) Temperature (Plane 2)
Fig. 5 Results of CFD Analysis (at t=0.1 sec)

(b) Velocity (Planel)

(c) Temperature (Planel)
Fig. 6 Results of CFD Analysis (at=0.9s)

(d) Temperature (Plane2)
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(a) Flame arrester temperature at T, and T2
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(b) Temperature difference between T, and Ts.
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Table 3 Test results of crankcase relief valve

Opening pressure Flame Integrity/

before after transmission leakage test
Ist 3.05 2.8 No Good / No
2nd 2.8 2.6 No Good /No

(b) After explosion
Fig. 9 Installation and explosion test status for crank case reliel
valve
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(a) Inside
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(d) O-ring
Fig. 10 Integrity check of after explosion test

(c) Disk springé
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