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On the Fluid Forces Acting on a Circular Cylinder with a Triangle Rib

Takashi SAITOU,Yoshio TAWA,Akira KITAJIMA,
Akira NORIKOSHI and Meiko KAWAMOTO

Abstract
In the preceding paper, we reported that the flows around a circular cylinder with a rib are classified

into three patterns of re-attached, bi-stable and separated flow. In this paper, it was investigated

experimentally the effect of Reynolds number and the scale of rib on the regions of located rib observed

each flow patterns, and in case of the bi-stable flow pattern, in order to confirm that the re-attached and

separated flow turn alternatively, the pressure distribution along the surface of a circular cylinder are

measured.

The following properties became evident after examining the experimental results. The value of

Strouhal number based on the variation on lift force are small in case of the re-attached flow and large

in case of separated flow in compared to a circular cylinder without rib and these values change by the

ratio of the duration time of each flow patterns.
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Fig.1 Measurement apparatus of pressure
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Fig. 3 Relation between flow patterns and experimental conditions
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Fig.6 Pressure distribution along the surface of a
circular cylinder in case of re-attached flow

pattern

1.2.3 SERhOPBRREEHSH

IS OB 52 D L OB ADFH, 2 0 R
nofEE LTo=60nRERIENFRREHRRE
FL72LDOWFig. TTH 5,

Vol.45 No.1 (1994)

-1

. mgp m)"w

1
J
Fig. 7 Pressure distribution along the surface of a

circular cylinder in case of separated flow

pattern

Mo & 5 il ERMT, MR % WA I A
T LWENOBISEA NS, ZDREIL0=20F%
DEE A 61, HABIEAO=35DHFAITHNTIKLS
Yo Twd, %72, ABEMEDIENRERDRKEL



ARG & PRI R T 2500 B3 2 85

& & ¥ A5 (stagnation point) 2 HRET 5 2 L 133
2B THREETH 2%, 0=30F21E 3 TOMEHH 51
&, RS Ze Wl & DIENRE D720 23T BT
SILAEEREMUNL LY AEERL L, BrES
SRTVLBHIC2RBETN TV LR 2, (5
A2 %L T2 L 2D EDWRIB0FEE £ TE HR
BAMHRL L 2% 2, )R ERTIE, MEEROED
PRI IR E TAD AL, HRIE%D HIUT—F L 2o
Twbd, ZHOIEIZL )RS NRAIE>» & R8s L[
HEREICHAELLZWER, D2 048R TH2 2
ETERRTE D, EIEREI L WAL IZ LAY
LCr=-1.0EE & -T\: 5,

DEn ke, MEBERNOBEIZNRERDOE W
WTHEAPERT B L TH 5, RO T, MR
KA IDEN WIS BN N DAL IZLAEED
LHWZ Eirbh, ZOENERC L) R K
MERICH I NG, WA - 0fFE & I EER R
bREL, (ERHARBHICHEST 28 kECHN
RRHENEELLV, 20, BHEHFRILE
Bn LR & RO BN AN B e L B2 b icke B,
FRPALHIBENIZALIZTHLL L DD, D
RBRREDOEREDOHKICEDEFAE L B,

3.2.4 WRERNODBEEHSH
REETRILUS, IR BEHEFRL & RIBEFR L
NEbBIEHE IR TER L, MiRns BRI
ZHIYINEbLIRKD ZHENTH 2.
COMAD R UM E R T 2 72D ICHBRER R
T 549 R %E RE L, EREE B2 RE L.
CIT, NEERN L FAHERIL & RS LI 58T
572912, Fig. 8 0 & 9 [CHSRMER 2 AR M o Pk
FOBHROEY LMIBICHKEL, MREEEEHE D
CEBEE % FIRERE L, W0y Bb ) 21
T5MYA—E L, BE#IEN L AR TR EETE
Z RIRFHE L 7R DS Fig. 9 Th 2, IR Tk
DEEFEDH N ERIZ, X7 o THRICEREISE D
BboTwa, G235, 60°ICHA LBAICIZZN
£ LR TIROEBFED ¥ A S\, Fig.
BLMLLAbLETHZ L, BBREHPHENHR
RMOWSNTH LI Lick M he s, Wk IEEE
To TV RHAIIHMAERN, BEEL->TW 554
BRIBERNTH B, & - TBGFHET OB % [k
HET I &L, RF 9 7RIS Db 2 EETE
hz2BAERODIES, HEERADEhoFhERIC
GRT B EHRETH B,

KENES &, BEIE O BRI E T L7295Fig. 10

= o# [ 5 5% I

Fig. 8 Position of probe judged flow patterns

Fig.9 Typical records of hot-wire anemometer

Corretion

i
{2
u

,d""/i)z'q.oao
| |
0 90 180

Fig.10 Relation between corretion and position of
rib

TH5., @DHAIIMRH T HaERL, O
i3, R WllEHR LT3,

EHIE N & BENE & OMBREIL, Mg T
W BRITO=30"(HED &, ERAHT VT W e W EITe=
60° 12 HHHBIREA0.5% 82 TH D, s fE 3R

W R R TSR se el



54 (54) Al B 2R OB ALS

LTwd, ZOBA, ARE%o FRM (7r—71
BYDFEEINFHIE L T AENEIHIR I -T b
ZEbhhr b,

W BRI, BT, &Rrg T (A FR,
{ERETY (HERI) DERFRDENSMERL
72 b DHFig 11 TH 5,

ZEEE (B) D54, RE®R TENREKIIC,=-1.9
BREITETFLTVS, 8512,0=90%282 5572
F TS A WA I R THE MR RIE L % » T
3. EHHEEL T e, EAE—EIT% -
TWwd eI A EDEED HIFH NN % KB E
6="100"1H3E & 70 > TH D RS 7e WA ITHANTI0R
BT, EREMICEENETHEL, C=
-0.7~0.9F2H £ 2 > T B, g W AlE, £DHE
FEATA D AR, ST 70 )i 25136 = 80° (4 & LIz
BoTwa, $72, =100 LAEDRIERDI DT 5
g e Wil TETDENRBEDEFA LIS,

S0k ICEEBEROE S AR 1, BRI 5 %)
LR EAEL, MREXA» SHET 5 TO
PREEpUE S L 2 EE T UL, 3. 2. 2THIREIC L7
HFFRNOT N & BEFEgEOF i E R L T 5.

4R (b) DA, EEERC K TRRRE RO
EFHBER, LY, BAES THENREC,=-1.3/%
Y oTnd, £72, 0=65FHELIRED SR % W5
AITHERTEADPLER LTI Do, 6=
100°LIRE T, BRI A b7z &5 %, [llRD & B,
RWITHERZIZITEA LR Sy, R R
DEH L, R CIBA IR TKRE S, =308
FTOENEN» LA S, EUNL L EAENT R,
BRI HANTRKES LT 5,

S0k IEERPHOE N2 D, 3. 2. 3T
2 L #BER L Eh 56 ZRRD M TH 5.

LLEo &5, 2B hafmkikid, (a)
DLt Tw b, Fig. 9 IR 6 2 RkICEENR
HOXFNC & b VBRI BXEIC (b) DK,
Q) DAHEHRICT N BhboTwdI s, IOk
DB RBEERNTH ), BERN & FBER AL
BRI RIS N Bh>TWwd I EHFERTE T,

1.3 REHUELROT UM

EHRE R A aci#s LR LD &,
FENFE S RERE R L T B &, 0=351TRA LI
BOMNERKIZELDIELDEEIH B DD, TDOM
DIPAIFITLAY —HLTWE, DI L LARTR

Vol.45 No.1 (1994)

e Rk W
Cp | BRI
™ ¢/D=0.030
@) ' \-.«-I Re=47000
a ,,\i S T 128 sy "pd)
4. g ° 00 QMPWBOFING O Gy
i i g6t
A o
i i"
Cp .
! B5F 145
b JI BRES Y
(b) \;\\j At P 1 15 It
. @
] ) ‘ .
i A
C?\ | BT
(C) EN i 1 sh g 15 up¢
- ‘ o o QoBITETIING & Gy
.I-‘ i.~}
I |

Fig.11 Pressure distribution along the surface of a
circular cylinder in case of bi-stable flow

pattern
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