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Vortex filament shedding from two-dimensional

Emn Karor

body in cross air stream

and TSUTOMU TACHIKAWA*

Abstract — The effects of Reynolds number, body configuration and body size on the shed-

ding vortex filament have been studied using a hot-wire anemometer in the Reynolds number range

230 to 16000.

The bodies were two-dimensional circular cylinder and trapezoidal.

As the cylinder diameters were not equal, the vortex filaments were observed to be not iden-

tical regradless of the same body shape and equal Reynolds number. And the circular cylinder

filament was demonstrated to get closer to the body wth increasing Reynolds number, however the

filament of trapezoidal kept nearly constant position from the cylinder in spite of increasing

Reynolds number.
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Fig. 4 Velocity variation in the wake
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Fig. 8 Intensity of periodic turbulence
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Fig. 9 Intensity of periodic turbulence in
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Re, DA% L < & b &L D ED 77/ Ue
DFBKE Vo Pitdh HFeE LiBOmRE i, HEIEE
Uy b EBICRELCBHEDTUy, Uy DMIMBIEEE
ZoNB. Tbb, Vg S UcDKE M b0 EFFE
LTOBROMmEbRED, Lcd->T, MEDRDT
BE OB, CDEBFig 5, 6IKRSGNBEDIC
B L0 SIEORKOEENENS



o, S SR Ba i ZIRoTHR O 1R%
4.3 @ R 0.5 e
BRI Fig.10 ~ 130X S » 70 D=6 mDE s
&, RepZAL LT HMBER < L BBHEOR o A
S, FhENEREERE S5, AEoRRE, A S
hickt LTV TV 5, D=10mic BT, ki eyl Inder
TRINCETREADEEL BEETREDECE T 0.2 D -6
YRGBT T d » 1o B—DRe, MHEEROT TS,
YHED DB NTIRRDOIBIR O RIE S, S Re = 2000
T, ReDiENE & icilFA Sr M cEL . -
Lo BIEETH, RetSZELL THBMOREMNBERH
HOolH5IELY, BEAE—ETHSE, TOHRRIE, 8000
R CH MBS A Red & bICBEIT B8, BERETE
FlEEED ERMORECEESNI LD EEALOND, 0.2
D=10mDBEELA T, BEAETIRARDOMAD B3
Boh, EICHETELY,, Tiud, BEd» o0k
ESOFEMERB LU ESERBORE & DFHICK 0.4
250 EEhI, ReDigRE & bICHOBSERD L, -
F-AREOAPERELD SROBEBKEVLDTS -0'51.0 20 - o
5o
Fig. 11 Vortex filament in the tra-
pezoidal cylinder
0.5 5@
] Bs
0.2 circular circular
cylinder cylinder
g o D= b D=a10
QO Re = 2000
0 QO Re = 2000 ® o
® 45000 © ' w000
© 8000 ® 16000
-0.2
0.4 } \
0.4 !
—0'51.0 2.0 3.0 3.5 0.5 il © /!
X/ 1o 2.0 3.0 4.0
x/D
Fig. 10 Vortex filament in the cir- Fig. 12 Vortex filament in the cir-

cular cylinder cular cylinder

131



132

0.30

0.25

St

0.20

0.15

0.10

Fig. 14

TARA S LA AT R

trapezoidal
cylinder

D =010

Re = 4000

8000

O

16000

b

2.0 x/D

Fig. 13 Vortex filament in the
trapezoidal cylinder

circular cylinder

@
O

tropezoidal cylinder

O
@

D=2
D= 6

D= 1l0

D=6

D= l0

[c]

©®

(G}

¢

10 15 x103

Re

Vorex shedding frequency
from cylinder

% 31 % (1983)
. (O -y
— I
@}_
Uc D |
——VJ_
Fig. 15 Vortex streets model
4.4 BORLERERE

YHED SFE LBDO R b o~V S, 3Fig 14T
REND, Re:L L HICStREDT S, HEDOHEME
JEREL D SRERBEEIE O,

2T, BIDOWTER S, LELIIBFIEFig. 15
D& HHTEBEINCH - T3, \@FIOH - #REEh,
atdhd, BIINEETH A0 EERLE, K
ATEHLINS,

B oom (1)

a
IXEY, AEBLUEERCBH3INoDREZN
Zhvhe, ac; he, ar&ghnid, ROKXPKY I
>, \
he

ac a;
M, SEEomFEERFE, RoRHEEEZENTN

(@

fc s f t 3 Ve, Vi ELRAEE S,

Ve = fc ac (3)

Vi = fy aq (4)
MFEOUchHELihE, IROKHiLiE 5,

X/c = \]t (5)
%7, Fig. 5, 6 kbh,<h, TH %,
Lichi-T, R(3) ~ Bl O RAMILT 5,

fe at h

Tz = ‘;C- = >1 (6)

FTHbb, fe > B, LT, StRAEDH

HE,



IoEE, M [IRP I Nt IR TE DRk 133

5. ¥

]

LA 2 v REH230~16000D T TEER L5 R

PUF OB L fzo

(1) AoMmsid, 8EFELY bAROHBKEV, 0
728, BIROEEA OB HEOH BB, i
BER S TORROELEEL L,

(2) Wi, AETE VA 2 VOIS & &gk
CEERT A0, RIERETRLA /v Bk 59934
—EMNEDFEFE TH b,

(3) BE—EROMETCLA J VIEDBELWEATS,
WHEDANRBRIIIUE, IROEIRIZE—ICE 5750,
Boic, KERICRD SN MBOER 4, SMEE

(B, #Ex L -5 lHFK KD, #FA (B, AXK

EEHE) OmMBICHELET 5,

(10

(1

2 & X W

Bloor, M. S.: Pros. Roy. Soc., A 294 (1966),
319.

Gerrard, J. H. : J. Fluid. Mech., 25-1 (1966) ,
143.

Goldstein, S. : Modern Deveropments in Fluid
Dynamics, Dover (1965), 550.

Hooker, S.G.:Proc. Roy. Soc., A 154 (1936),
67.

Papailiou, D. D. and Lykoudis, P. S.: J.
Fluid Mech., 62-1 (1974), 11.

Roshko, A, : NACA TR., 1191 (1954), 801.
Taneda, S. : J. Phys. Soc. Japan., 14-6 (1959),
843.

Taneda, S.:J. Phys. Soc. Japan., 20-9 (1965),
1714.

Wille, R. : Advances in Applied Mechanics
vol. 6, Academic Press. (1950), 273.

TR « 2 - AT ETRE, 24270 (1976),
333.

TR 3 %« MEEESR, B (1978), 85.



