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An Analytical Investigation on Fluid Dynamics of Filler Neck
Check Valve for On-board Refueling Vapor Recovery

Sung-Hoon Kim*, Jae-Cheon Lee*

ABSTRACT

ORVR filler neck check valve, which is one of the essential components of the vapor fuel control system,
should diminish the evaporation by maintaining laminar fluid flow on refueling process. This study presents
numerical results of pressure and velocity distributions of the fluid flow in a ORVR filler neck check valve on
refueling process. CFD-ACE+ has been employed for numerical analysis based on the information of
experimental results of valve position as a function of inlet flow rate. No abrupt pressure change, which may
causes vaporization of fuel, has been confirmed to take place on the concave surface of the valve spool.
However, it is clear that some possibility exist at the mid-position of surface of valve spool and downstream
according to the opening of valve.
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Fig. 1 Layout of vapor fuel control system
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Fig. 2 Configuration of the check valve
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Fig. 3 Layout of valve test
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(a) Forming flow

(b) Random flow

Fig. 4 Fluid flow at valve outlet
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Fig. 5 Variation of valve spool's displacement on flow
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Fig. 6 Variation of valve spool's displacement of
gasoline and water

Table 1 Gasoline property

Property
720 [kg/m’]
1.5x10”[m%/s]

Gasoline

density

Dynamic Viscosity
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Fig. 7 3-D meshes and boundary conditions
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Table 2 Inlet velocities

Random Forming

Half Open | 1.47 [m/s] 0.88 [m/s]

1.6627 [m/s]

Fully Open 2.78 [m/s]
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Fig. 10 Velocity measuring points on the valve

surface
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