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Improvement of the Model for Predicting Swing Check Valve Opening
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ABSTRACT

Swing check valves are the most common type of check valve in nuclear power plant and need to be
operated properly to perform their functions and to keep the valve internals stable. However, for a swing
check valve disc to remain stable, the opening characteristics should be identified and the upstream flow
velocity should be enough to hold the disc fully open and without motion. Thus it is necessary to develop a
model for predicting the flow velocity for a given disc opening. In the present study, the disc positions with
mean flow velocity were measured for 3 inch and 6 inch swing check valves. Comparison of the
measurements with the existing models showed that the models underestimate the mean flow velocity for a
given disc position. Therefore, the existing model for predicting swing check valve disc position was
improved with the realistic disc impingement area perpendicular to the flow stream and the experimental
data. The result showed that the improved model with the best estimate of ky = 0.04 predicts well the disc
openings of 6 inch swing check valve, especially in the low velocity region. For better prediction of the disc
opening at high flow velocity, however, it is recommended to develop a ks correlation with the disc angle.
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Table 1 Modes for predicting Veen, Vimn, @nd opening angle according average flow velocity (see Fig. 5 for nomenclature)
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4. Electromagnetic Flow Meter
5. Gate valves

6. Butterfly Vatves

7. Elbows for Disturbance Testing (3° & 67}

€. Globe Vatves for Disturbance Testing (3" & 6°)
9. Swing Chieck Valves for Testing (3" 8 6"}

10. Control Valves (2”& 67)

Fig. 1 Schematic diagram of the experimental loop.
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Table 2 Swing check valve specifications for the test

Parameter 3 inch 6 inch

Pipe LD.(mm) 7 143
Seat 1.D.(mm) 62 114
Disc Dia.(mm) 82 134
Seat angle(") 4574 4574
Disc angle measured from
vertical(") 64.2 63.59
disc & Hinge Arm Weight(kg) 13 49
Hinge Pin to Disc center(mm) 62 1005
Hinge Pin to Disc CG(mm) 25 20
Disc Assy CG Angle(’) 2 11.25
Material SUS SUSs
Pressure Class class 300 | class 300
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Fig. 3 Disc position and disc fluctuation with average fiow
velocity for 6-inch swing check valve
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Fig. 4 Comparison of the measured k, coefficient with model
prediction
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Fig. 5 Schematic diagram for determination of jet impingement area (Ad)
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Fig. 7 Comparison between measurement and various models
for the coefficient of K,
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Fig. 8 Comparison of the measured disc position with the
mode! predictions for 6-inch swing check valve
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