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Impact Force and Noise Generation of Check
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Abstract

Check valves to control reverse water flows in drainage systems often suffer from large impacts and loud noises through their sudden
closure caused by an accidental cutoff of drain pumps. In order to find the alternative valve to reduce such large impact forces and noise, we
investigated behaviors of the check valve and flow phenomena in drainage pipe and the impact force due to their sudden closure, using a 100
mm diameter model drainage system. Some modified check valves were also proposed and their characteristics are investigated.
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Fig.1 Schematic diagram of experimental apparatus
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Fig.2 Zoomed-in view of the apparatus around the check
valve

Table 1 Weight of each check valve

Type of check valve Weight [g]
Standard valve (for a=15° ) 268
Standard valve (for a=0° ) 258
Standard valve (for a=30° ) 294
Standard valve (for a=15° )+weight 105 g 373
Standard valve (for a=15° )+weight 188 g 456
Five-divided valve 262
Rubber stretched valve with mesh-cover 252
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Fig.3 Types of check valves used in this experiment
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Fig.4 Typical histories of the opening angle of the check
valve and the flow velocity in the drainpipe
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Fig.5 Closing behavior of the five-divided valve at
sudden closure(V=1.16 m/s, Av/.At=3.09 m/s?%)
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Fig.6 Peak values of the impact force on the valve seat
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Fig.7 Typical noise level history

3.3 BABLEABNMBOFERHICHTIET

WS LB L7, HR T LRI R > T3,
FIT, LEBETHERAVTHERB LS IAHEFICELS
BEAAREFETAUEL, REABRBTCLEOLI RESE
LI BT RE. BEHOREMEIX, VRIS LE
EHE Y LOKEREEN 41 cm THY, BIZIEKEE
HLWMEIZ L.

Fig.7 1z, ZERITB T 255 1L 7 S SRR % 0 57
MRBREVALVEBEREZRT. AR TRV ZREBRGE
Tit, BRERSEBIEI NI 7T FOBRELRBRE LV
AN EENDD, UTOXSICHEEITo/. L(dB)
EWHE LA BAHRFICBT AREH CHAILEEF LA
nweLl, LBy 2 /70 FOBENRNEREL
TEBEORELVANVETS. ZELT LML L, ZELF N
TebD(=L, ¢ T2) e WHEBIEREAMICEL BT L L.
AiciX(1)2AVTERHLE.

L L
Ly =10log;o| 1010 1010 1)

34 BHICRETHEADESR

Fig.8(a)iZ, 3FBDOFEA (=0, 15,30deg Iz 2\ T,
WAt EBEVALVOBFRERLTEL. BXY e
DBHBEHREVWFEITIE, BEUVASVPEACKLAIL
TWBHZ ERDMS.

(7, APGHAETIEROROAERESY, FEAXAD
BRERAWTHEAMEND 0.05 BMICBITI2HBEEAD
EBlrbRD, AviA L OBR% Fig8b)RLiZ. =D
H2b, REAZRELSTHIELETHROAEENNELR
5 EBDbM5.

FEAOCHFEIL. BELVAVLRAREOHE OEKBIZ
B THHRZLBRND. i Figd b, FRBIEFD
DHASERICEBWT, FIIMELEZBLEHAHEL TWB I &
B3, ##-T, REAZRIT D LEEEWNRIZBITS,
B OB & AN/ EL 2 Y FHAMERO
AEEXZRBL &E, EHRENBBTLVILOMHMBIZSOR
BofeeEXOND.

100 , T T T
2
% ] :ibEl pEﬂJSB:A_
5 BT
a0f RO P
Z o : & O o= Odeg
70 -? ------------------- O a=15deg|
A a@=30deg
60 i i i i
0.5 1.0 1.5 20 25 , 3.0
v Atfm/s7)
(a) Noise level
: : ; ;
) S S S—— &h
3 -G
= Bidh  low
g L1 R ﬁ&h% ----- QS --------- 7. T
bt e Bl QR I
8 O o= 0deg]]
Eo O a=15deg
< A a=30deg|]
2.5 230
v Atnys”)

(b) Angular velocity
Fig.8 Effects of the valve seat angle
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