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Cavitation Reduction of Butterfly Valve by Flexible Fibers and Sheet Materials

OGAWA Kazuhiko”, AOYAMA Kazuki'

Abstract

Butterfly valves are most commonly used in all industrial plants because of their simple
construction. This cavitation phenomenon, which cannot be avoided in butterfly valves,
is known to be caused by the interference of the flow from the front and rear edges of
the valve body, and its reduction can be suppressed by preventing the flow interference.
Various types of valves have been proposed in the past, but this study proposes a simple
method to suppress cavitation by adding a flexible fiber or flexible sheet fixed behind the
valve body.

The intensity of cavitation was measured in terms of noise level, and the polyester
sheet, which was the most flexible, had the greatest noise suppression effect. In the
normal valve without the seat, the noise was reduced by approximately 5dB to 10dB at
each valve opening position based on the mid valve opening position, where cavitation is
most likely to occur, confirming the suppression effect of the polyester sheet. However,
a detailed study will be required in the future to determine the length of sheets and the
degree of flexibility required.
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(a) Valve Opening 45°, 0 =20.4 (b) Valve Opening 45°, 0 =19.2
Fig. 1 Cavitation Conditions around a Butterfly Valve?’
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Fig. 2 Experimental equipment of cavitation
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(@) Testl (150mm) (b) Test2 (125mm) (c) Test3 (72mm)
Fig. 4 Test valve body with Fibers
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Fig. 7 Fibers entangled behind the valve

33



Test2& Test312B L T WAEDHE T 2D o 7288, BEE L NV IdTest2THER T LT 5
Test3DBEE 1 ZNormal L 1IZIZF U TH Y, 77 A N—ESEAEKROEZDOISHBEE TIEIAL
LW ZEDbNS

Fig.6 IcBWTEENALAT 501X, NormalTlx o =46fF T, Test3TIE o =45ff i
Test2TlL g =441331, Testl Tl o =463 THAH. TNHD g L 1) g lHA/N S WFEE T
T AN EFE ) = NFOBEEDENIZTEAER SN o7,

ZORRIHEHIKRE L 22 & AiBORRBF YT —2 a3 Y EFEELTBY, 774 /3—
EERVIC & o TRig. 7 IR T L) IZkADH > TLE ) T EDPHEZEOB/BEDMIIZE VTR
ENTWBY, Fig 73R EO P OWELLZBEETH ), HdELSEHNTH S,
RO ETEGICEMIBIZE VO 727 7 AN =D AE > TZODORIRD L 9 RIREEL %25
T, AMIRTIE 7 7 A N—RSORL L7 Mh% SHEAALY, LkD L1205 —ER
RS el (0=44~46), Tubb—EREOREL Y KEhbE, BERBEOME
DL %BDIE, 77 AN=PEEDTWIUNE S TEAGZDOWIROIE o TLE ) Z &I
XBEEZONDL. FE2ETHRRZLHIC, 7 ANVHIPSHEOEE G > TEDO LA -
TL Biive, 4174 205 OFERSAMEICBNTE Y, ZOZOo0MNO T2 BT
BIENFryET—2 a3 YN O %D EF RN, T AN—PRIROBIZ > TLE D
720, BT OBEEKRONEIVNE B EHITE B,

72770, mARETEIET 7 A= FH) AT 72 I Normal I RT 2~ 3dBEL o TH
D, FERROLIICT 7 AN—DEIRICE > THHLEEOE ﬁ@%d%%tb,mﬁ%ék
LCiE—EZBEIHicErsboBbhs. LErLEDS, FyET7r—3 3 V29T
WAHIRETH S 0 =468 ) 0 D/ S Vi TlINormalst & 7 7 4 /N—1fF & 0)%#17«&}:0)?75‘
NSV, BEEE S HITRIRT 5121, 77 AN=DIRIROREBIC RS hnwEHIcTra e
WLEE B bID.

5 FEHEY—PMIEBFXAET—a MEIICETIRBREER

5.1 FEHE—PMILZ3FrET—2ailfl

BEDT7 7 AN—%2HWEHEL T77AN—DPEROWE L ->TLEI 2D, TOLH 7%
REBIZLOLWEIICT A EPUETHL. 22T THRAEL LT, AEORIIIFK %
V= NERWATT, MEOF ) 74 A E ) ANVEIOEREE, FETOBRIERIES
CEXDF YU T—Ta rEWHIT A EERA

FW Y — FOMELL LTEWA WAL b DS 5H, R THEICE SIS 3O
B2 Fig8Im-T L)1, RYTAT IV — 1 (Testd), KIKTL T — b (Testh),
iz — b~ (Test6) #ONE LTWYMITEZEIZL7. 77 A4 /N—DTestlOFERM D F v

34



(a) Test4 (Polyester sheet)

(b) Test5 (Natural rubber sheet)

(c) Test6 (Sailcloth sheet)

Fig. 8 Test valve body with sheets
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