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Experimental Investigation of the Effect of Upstream Disturbances on
Swing Check Valves

Seok-Yoon Song, Yang-seok Kim, Sung-keun Park
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ABSTRACT
The experimental loop was designed and installed to measure the disc positions, disc back stop load,

and differential pressure with flow velocity for 3 inch and 6 inch swing check valves. The tests were
performed at various conditions of upstream flow disturbance source and distance from the tested check
valves to investigate the effect of the upstream flow conditions on the disc stability of the swing check
valves. The selected disturbance sources were elbow, globe valve, and orifice. The experimental results are

presented herein.
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Fig. 1 Schematic diagram of the test loop

Table 1 Test tacility equipment list

Equipment Specifications
Head : 71.85 m,
Centrifugal Pump Flow rate : 54 m/min
Power : 92.52 kw
Globe valve, 6 inch
Control Valve -
Globe valve, 2 inch
Storage tank FRP, 2 m’
3 inch(swing, lift)
Check valve - -
6 inch(swing)
Globe valve 3, 6 inch
Gate valve 3, 6 inch
Butterfly valve 3, 6 inch
Electromagnetic : 5 ~ 180 m’/hr,
0, ~
Flow Meter +0.5% rate, 4 ~ 20 mAdc

Turbine : 80 ~ 800 m/hr, 1%
rate, 4 ~ 20 mAdc

0 ~ 10 bar, 0 ~
015%FS, 1 ~ 5 Vdc

. 25 bar,
Pressure Transmitter

1, 05 bar, 0.15%FS,

DP Transmitter 1 ~ 5 Ve

Load cell 0~200 kg, 4 ~ 20 mAdc

Radial Displacement Potentio type, 4~ X

mAdc
Temperature PT100, Head type, 0 ~ 100 TC,
Transmitter 4 ~ 20 mAdc
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Table 2 Swing check valve specifications

Parameter 3inch | 6 inch

Pipe 1.D.(mn) 77 143

Seat 1.D.(om) 62 114

Disc Dia.(mm) 82 134

Seat angle(*) 4574 4574
VDlerstcical(%ngle measured  from 642 6359
disc & Hinge Arm Weight(kg) 1.3 49
Hinge Pin to Disc center(mm) 62 1005
Hinge Pin to Disc CG(mn) 25 20

Disc Assy CG Angle(’) 22 11.25
Material SUS SUS
Pressure Class class 300] class 300
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Fig. 3 Measured disc position with average flow velocity for
3~ & 6-inch swing check valves
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(b) 6-inch swing check valve
Fig. 4 Pressure drop with average velocity
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Fig. 5 Back stop load
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Fig. 6 Disc fluctuation vs. average flow velocity for 3-inch
swing check valve
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Fig. 7 Disc fluctuation vs. average flow velocity for 6-inch
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