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The Effect of Upstream Disturbances on the Performance of
Swing Check Valves

Seok-Yoon Song*, Seong-Yeon Yoo**
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ABSTRACT

The effect of the upstream flow conditions on the disc stability of the swing check valves was investigated
at various upstream flow disturbance sources and distances from the tested check valves. The experimental
loop was designed and installed to measure the disc positions, disc back stop load, and differential pressure at
flow velocities for 3 inch and 6 inch swing check valves. The selected disturbance sources are elbow and globe
valve. The effect of the disc fluctuation is different depending on the type of disturbance and the distance
between the disturbance and the check valve. Disturbances generated by elbow and globe valve located
upstream from check valve create greater and more violent disc motion than uniform flow.
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2. MEAEX ol dhy Table 1 Specification of equipments for test facility
Equipments Specification
2.1. ASZHR Head : 71.85 m,
Centrifugal pump |Flow rate : 54 m’/min
L Power @ 9252 kw
Figure 1o 9A 2B 5 HEAA MeEng et -
Control val Globe valve, 6 inch
UstEdl, #slZ (closed loop)E 743t A Oniro valve Glabe valve, 2 inch
2ol i A UN Y] SIS GRS AA - AZ  Slorage k| FRP, 2 w
stith ARRAY F2 71 APBA, BE, Y Check valve [ I
inch(swing
H 3775 Aojtld Z2H WlH Ao]E WlH WE Globe valve 3,6 inch
Zzto] HE ol A4 viFoE FAEY Qo) Table 1.2 Gate valve 3, 6 inch
A% AYRA 27te] 74949 A AJEE Uehy  Buterly valve |36 inch
o Electromagnetic @ 5~180 m'hr,
” o o ) o elal ol Tl +0.5% rate, 4~20 mAdc
AAEE 2§32 304 9 6303 AYH GR|WE o) ow meter Turbine : 80~800 m/hr, £1% rate,
s AP a7He A G HAE A9 9 5 4~20 mAdc
5 (0~72 m/min, 7261~6l melN 3 4 i, A Presswe 0~10 bar, 0~25 bar, 0.15%FS, 1~5
S BL BEZ YA AeBne A8} rnsmIter ngg) S
= o . , U , U oF>,
AzE o] AY FZ e S WH o 776 ujg} 270 DP transmitter 1~5 Vde
(A, QA= T3S A, wide A4 Aol o Load cell 0~200 kg, 4~20 mAdc
Al (flanged pipe) FAHCE ddsto] i 9 e ﬁ?)ilzlcement Potentiometer type, 4~20 mAdc
9] 9]x] o]l%o] A EE x.];d—go oz Wy AlEE=
9 4R o]Fo] €3t -5 ]ﬁ }_1 % ]f_ 375 Termperatire PTI00, Hend e, 07100 <.
ﬂ‘jfl' _8-51\_3] 7_]‘:'401] H‘]’t‘ Ogbgt /gtﬁol 7]'76}";}. _‘—ft\ﬂ' transmitter 4~20 mAde
H

Q.0

<Test Section>

AT 6“ Pipe
3" Pipe
1. Storage Tanks 6. Butterfly Valves
2. Centrifugal Pump 7. Elbows for Disturbance Testing (3" & 6")
3. Turbine Flow Meter 8. Globe Valves for Disturbance Testing (3" & 6")
4. Electromagnetic Flow Meter 9. Swing Check Valves for Testing (3" & 6™)
5. Gate Valves 10. Control Valves (2" & 6")

Fig. 1 Schematic diagram of the test loop
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Fig. 2 Schematic diagram of swing check valve

Table 2 Specification of swing check valves

Parameters 3 inch 6 inch
Pipe 1.D.(mm) 77 143
Seat 1.D.(mm) 62 114
Disc Dia.(nm) 82 134
Seat angle(*) 4574 4574
Dis angle me: from
Vertcica](°) j e 612 6359
disc & Hinge Arm Weight(kg) 1.3 49
Hinge Pin to Disc center{mm) 62 1005
Hinge Pin to Disc CG{mm) 25 20
Disc Assy CG Angle(®) 22 1125
Material SUS SUs
Pressure Class class 300 | class 300
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3. Flanged pipe
4. Swing check valve

1. Elbow
2. Globe valve

Fig. 3 Schematic diagram of test section
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