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Analysis and testing for the durability and reliability of the FD valve used in naval vessels
Hyolin Park' - Youn Ho Moon'
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Abstract: This paper introduces the operation principle of the flush and discharge (FD) valve of the vacuum sewage collect-
ing system used in naval vessels. The durability and reliability of the components were analyzed by simulating the process
of localization of the FD valve. The durability of the developed product is proved through performance and environmental
tests. From the result of the analysis of the durability of the piping assembly, which is the main component of the FD
valve assembly, the total strain was found to be 2.9739 mm and the maximum equivalent stress strain in the elastic region
was 0.012; therefore, the vacuum valve assembly connected to the FD valve assembly can be used under harsh conditions.
The analysis showed that the strain in the piping section is mild. In addition, the safety coefficient value was found to be
1.85, indicating that plastic deformation and fracture did not occur. It is expected that the developed FD valve will contrib-
ute significantly to the maintenance of ships and naval vessels in the future.
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Figure 2: Analysis part of FD valve
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Figure 3: Pipe assembly part modeling geometry
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Figure 5: Pipe assembly part modeling geometry
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Figure 8: Developed FD valve

Figure 6: Equivalent stress strain at front side
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Test result

Normal Operation at 0.45kgf/cm?
Normal Operation at 7bar

1.0L
Normal Operation at 5000 cycle

Division
Vacuum degree
Water pressure

Table 3: Test Result

Water usage
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