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On the Bi-stable Flows Around a Cerculer Sylinder with a Board Rib

Takashi SAITOU, Yoshio TAWA and Toshiyuki AKAMATU

Abstract
It is the purpose of this paper to make clear the condition required to bi-stable flow around a circuler

cylinder with a board rib and the change of fluid forces by switching of flow patterns.

We did a few measurements of fluid forces acting on a circuler cylinder with a board rib.
It is decided quantitatively the condition required to bi-stable flow and the change of fluid forces with

switching of two flow paterns by analyesd the measured fluctuation of fluid forces transformed into low

flequency fluctuation through the low pass filter with 2 or 3 times period of eddy shedding from a

cerculer cylinder.

And it became clear form discussion on the change of pressuer distribution at the surface of cerculer

cylinder with the soparetion region formed at vicinity of riblet that the relation between the change of

fluid forces with a position of riblet and the flow pattern around a cerculer cylinder.
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Fig. 2 Definition of fluid forces and position of
board rib
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Fig. 3 Relation between fluid force and position
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Fig. 4 Relation between fluid force and position Fig. 5 Relation between fluid force and position
of rib (d/D=0.014) of rib (d/D=0.030)
—==
‘——_..fsz-— %
=
d'/D=0.014 4'/D=0.014 d'/0=0.014
6 =50° 6 :70° SN
Re=7.0x 10* Rez7.0x 10¢ Re=7.0x 10
Fig. 6 Examples of fluctuation of lift force and histgram
(1)) MihidEb L, BholtxEia¥ey s, £ 590TH 5 Z &0 SR P IR FIcER SR
72 R SdE R T v e Uil & L TR 2R BRI IIReBOWMIZ L LW FNREPREL L
W TOMERE TOWREV,, 125 D2ReH*dVs/v< b, ZORBHHOMIMAITKREL % B,

PR 2E LA B AT 0



82 (82) A B 2H

C.:Increase
Cpo:Decrease

Bi—-stable [low
Cu:Maximum

Bi—stable flow

\ C.:A little increase

. Cy.:Nealy 0

N\ L::’I\

-1.0

-2.0

Fig. 7 Relation between flow patterns and fluid

forces

11) 6=50"438 T3, R TSR S 10T 7R
MAALEE L 7 ), AR RIS KIBERU 2 KT
Wbl &, R RS S ORI S 11D
W X 2%, BRI R T 5 WL TR A LIS,

(Fig.7(11))

1) 55°<A<65"TiF, MR s & ik & k3

g Lz % 5, (Fig. 7 (D)

O N SAE L ICBEIT 5, 2O&R, R
i, (AR D 5T F T Ao iRk
ARLEEFRNDALNS, (Fig. 7 (IV))

Thebhb, {HEE ISR S BRI L D
sRLBy T (FUIE) &, R D ST S B 1R
MOHEE (EEEAL T Wl LRAE E T
1H) EATEIRENCERRE NS 2, BIKRINIZE )
PREECR IS T A 2 & 2% B,

V)70°< 0TI, LTI & RRHR 2 B2 T 28010 7%
5, e Lzt e 4 ) 85 AR B30T 0 THUTAE
DAIEVHE e » T B,

3.1.2 d/D=0.014
Fig. 4 IZBWTHEANMEIZ L 500, B REOE

Vol.44 No.1 (1993)

Vb - Ak FlZ

fbrimn e T a2 2k > TS5 HEMITKANTE S,

1) 6<45 T3 P80 PR 12458 U721 Bl v
AR EN S 2 (Fig. 7 (1)), nkikizk b
eWEUIAREIZ N L A, B RO MERHIE A K
XL »Twn5h,

RE. & d X K7 > ¥ e A& UTRO 22T E
TOMNHEEN TOHEV IS & Z2Rea»dVsv=
300~1400T & 5 Z & 5, IR PRI O RIEE D &
XLIENE TP ReBREGICL > TEDL S, ZOHK
LT, 00N & » T OMRHIZAE (A,
Refihs K EZ T E 29 3 TH N oMxHiiid k& <
5,

1) 45°<9<55"Ti3, (MR ML S RIS S
L5 (Fig. 7 (I1)). Zo84A, £Nd/D=0.006i2 b
~d/DAYK &G e R SIS B IR AV
Buneo, ELTHE L TORES I EEL T
eI LSRN ERN) (3,
fHohiz< winkbh b,

= MR X R (6423) TOH N BT
HADFGIIPE L, FRMEIERT 2 o%
ey BRI LT 1 BRE T, MIMREBOEZ
NE G,

1) 55°< 6 <62° TR IL I & BRITIMATZK S 1,
GDREKIT & ) BRI T 5709, B T EREDM
WREAWEA LT, MMz &S 5912k B, R
RIS 78" ~ 85" T, JAIER NI AT E L 7
HTH D, ZOFER, Wh, BhoWEED©E L
Tz B,

V) 62°< <78 TR F IS S Ty 5 RIS
DIAREEE & 7 ), (RO - ki o & BRI ATZRL
AN B 2 ODFAHRIRINCHEIR S 105 BLER
DORFEE %5 (Fig. 7 (V)).

B i L [RREE TH DHAOWMIIMER LT
BN, BHHFRE L WA TSRS iR T
AR LTI BFUE 2 R LT B, (l#H
1T ORBES DI T D TH DL e,
V) 6> 80" TIIMHE D itk > & TR HTHE S B,
SNOMARE E DU & —B L T 5.

3.1.3 d/D=0.030

Fig. 5 2 50U R E, BB s, it 25
HOMEIZ & B EBREEHICAT 2 Lo & ik F 8
& - TR 5.

6<30°TIE, DBEMIZ & Ze W HIFRIZ K - TREE S
N HBEE D, FIRICEEIT 50 THIREDM A
AL, MNGREITEDT S,



AR MAR AT & PR IRERTS 2ii0R ) & R ifin (83) 83

Belx 19°)
10 ,
! d’ /D=0. 0086
L]
Wa A A AAA A A A A
sl A A A AAA A A A A
o A A A[shalcTa a a A
A A AlafhajcC]a A A A
o+ 1
A Aln.bh*c A A A A A
1 A AAqh.p.n.]AAA A
A A A AAA A A A A
o " . N " .
40 so* (1M 70" 80° s0°
Relx 189)
100
o
(]
THa A
s a A
s| * A
A A
Ll .
3f A A
A A
L. 2
40* S0 60 70 [1] 20
Telx 10¢)
10
’ d’' /D=0. 03
L]
7} A A A L23 I L L
ol A A A . c|o o. b
o * A A 8. fc|eo b. D,
A A A e.|lc|o L3N]
Ta A o, alcioe oo
3 A A A Ajc]be Pa D
A A A l'. (2N s Ds
. N » 2
40 50 s0° 0 (1] 0

Fig. 8 Distribution of flow patterns
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