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Abstract — In CNG (Compressed natural gas) fuel supply line, whose main components are receptacle and check

valve are used to charge high pressure gas to the tank

of NGV (Natural gas vehicle). It is reported that the seal

is separated occasionally form valve seat and results in blockage of gas flow. In this paper, MARC is used to
investigate the reasons of seal separation and suggest design improvements. The static gas pressure distributions

acting on the seal which calculated using FLUENT

are considered to investigate accurate seal deformation

behaviors. Deformed seal shapes are obtained for various amounts of seal interference and its location, gas pres-

sure distributions and Young's modulus of the rubber u:

sed. The results showed that the reasons of seal separation

problems are verified theoretically, and suggested examples of new design method. Therefore the present numer-
ical methods can be applied in designing and performance analysis of rubber seals adopted in high pressure fluid

machineries.
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Fig. 1. Schematic of CNG fueling system.

Fig. 2. Shape of failed seal in check valve.
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Fig. 3. Cross sectional view of check valve.
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Table 1. Material properties and Mooney-Rivlin coeffi-
cient of used seal

Material property of NBR
2.82 MPa
Poisson ratio 0.49

Young's modulus

Mooney-Rivlin coefficient

C1o 0.293
co! 0.177
DD 0.0425
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Fig. 4. Mesh used in analysis.
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Fig. 5. Displacement distribution and deformed seal
shape under body interference.
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Fig. 8. Displacement distribution with changed inter-
ference position.

333

) .

A

Somtaoromn

Fig. 9. Displacement distribution for higher Young's
modulus.
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