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Effects of Upstream Disturbances on Check Valve

Performance
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Abstract

The opening characteristics and the minimum required flow velocity, which guarantees
to fully open the disc and hold the disc without motion, are major factors to identify the
performance of a swing check valve. In this paper, the method to evaluate those two
factors is presented to determine the operating region of the swing check valve, such as
stable, tapping, or oscillation. Based on the determined operating region and opening
characteristics, the simple methods of wear and fatigue analyses of the specific parts of
the valve are also described. In addition, a model is presented to evaluate the wvalve
opening characteristics considering the effects of upstream disturbances.
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Table 1 Minimum Required Velocity Models for Swing Check Valves

Model Remarks
1 _ 1
Crane Co." [Viw=0i \/; Vi = Vigen
. .(2) _ (9B Wy sinb’ 12 .
Chiu & Kalsi™ | Vo =| 55750 Viin = 11V, 5 K=2.0
V_ ./ KII'T;p
Kyg + Kup
where
Kyr= . L B sin s o = As cos 5
Rahme er(4) u*r(Li/Vg e sin(0+03) 5 Kyy=Acos0 (h+0.52) KB:{O'OQE for V="1,,,
Yy h— ; = (L+ D, /2)—h 0.035 for V="V,
cos 0
A= /(2 D, 2’ c0s’) — (2" cos'0)
Kop=2 Di L (Ky 0)
V= Myr/p
KVFL + K_*Fi KS'EAT
where
Myr=B+ Wy -sin(@+3) L jo for V="V,,,
. Cour=1 0.065 (A9)*
. ) Kyp=Ay ~cos@ - (h+052); K.p=2 D3 LG SEAT (A0 ¢, V="V,
Kim et.al. 8 Y
_Z-D /2. .
h= p—ry y 2=(L+ D, /2)—h;
A= % V2D, 2 cos’ — 2" cos™ 0
Kepar = Copur + Whpisic * (L/D/)2




Table 2 C., Values for Various Upstream Disturbances for Swing Check Valves"”

Distance from Check Valve
0D 1D 2D 3D 4D 5D 10D

Upstream Disturbance
Elbow Up 1.4 1.3 1.2 1.15 | 1.1 1.05 | 1
Elbow Horizontal 1.1 1.08 | 1.06 | 1.04 | 1.03 | 1.02 | 1
Elbow Down 1.15 | 1.12 | 1.1 1.08 | 1.06 | 1.04 | 1
Reducer 1.1 1.08 | 1.06 | 1.04 | 1.03 | 1.02 | 1
Turbulence Source
(Multi-hole Orifice Plate)

High 1.4 1.3 1.2 1.15 | 1.1 1.05 | 1

Medium 1.2 1.16 | 1.12 | 1.08 | 1.06 | 1.04 | 1

Low 1.1 1.08 | 1.06 | 1.04 | 1.03 | 1.02 | 1

‘ INPUT ‘

v

CAL. DISC POSITION CURVE
W/O UPSTREAM DISTURBANCE

4—{ UPSTREAM DISTURBANCE INFO. ‘

v
MODIFY DISC POSITION CURVE
W/ UPSTREAM DISTURBANCE

4—{ VALVE OPERATING CONDITION ‘

b 4

STABLE ?

NO
v

‘ INPUT FURTHER INFO. ‘

NO (OSCILLATION)

Disc Oscillation
=<
@
) %

Disc Angle

Stable

‘ FATIGUE ANALYSIS ‘

[«
__________________ v

‘ WEAR ANALYSIS ‘

_ ~— L —

SUMMARY RESULTS ‘

Average Flow Velocity ‘

Fig.1 Disc Angle vs. Average Flow Velocity for Fig.2 Schematic of Check Valve

a Swing Check Valve Performance Evaluation Procedure
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Fig.3 Disc Position vs. Average Flow
Velocity for 24" Swing Check Valve

Disc Position (deg.)
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Fig.4 Effect of Disc Oscillation Angle on
Minimum Required Flow Velocity for 24"

Swing Check Valve

Disc Full Open Angle
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swi
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Oscillation

Vv
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Upstream Disturbance

<+—— Tapping —»
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Fig.5 Effects of Upstream Disturbances on 24" Swing Check Valve Performance
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