320 B or M

% 76 4F (1990) & 3 &

© 1990 ISLJ

[y

3 B
S - 1 11]]

N &: 3
8

TN BT B D AR

w & ® FA*

Vortex Formation in Flows
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a) Elongation b) Slip ¢) Rotation d) Mixed motion
Fig. 1. Basic motions of a fluid element.
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Fig. 2. Separation of boundary layer and forma-

tion of vortices.
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Photo. 1. Formation of a Karman vortex
street behind a circular cylinder.
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Fig. 3.
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Photo. 2. Wakes behind two parallel
cylinders.
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d;/d,=0.913 Re=131 Tracer : Water-color paint
d;, d, : Inner and outer diameters of the ring body

Photo. 3. Formation of ring vortices in the start-
ing flow behind a ring body.
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Fig. 6. Vortices formed in pump sumps.

HECTED LIGO CHEEZED Y » ZiRkiE %2, V) v 7k
EHE»SKERELZICLARESES L —H—FETHH
ILL72bDTHAB., hROBEIE, ) FEEOFEDO LS
WLTCTRE»SEHETH20050T, filicxdd s
BE I rv., BEEIrSHSH LR LIS, VIR
WikiE 7 v vl e BABICFBES 2 -ThD,
R R Vv Y BV OGE L IFIZR L B S
EFHISNTWA, LaL, AAMERLA 0.5 BELT
DY T, TOXH L) TN S UL
Nk 59,

Vv TEHNA V= s & ERR G R b O — N VEEE
BEHLTVA I LS, AEKEOFERFICH.L8E
HETHEIIZLTY ¥ ZIRE R AAA, Fid it
BT ARBORBY L2MELITOATWVS.
3:3 ROTRAHKIEIIRET DR

LTFkE, BHAYEK, WAPEKEZBEOL LT, BE
FrRfEERAK, THBGHKR DO E R Y
7id, BEOEFRROLIPRE, THEHMOMERIZ
Eynvy, TRETIEARDOKRBIEOHEEAA SRS
B, Ry TWAAKEHILE 5 ICHERLICCLVWI ED
H T, Wk HOMTIHPRAEL V&) 2RAAK
ORI, BELBRANF LELOBEBILEL % T
X Tw5h. Fig. 6 IR T X9 ICHGAA KRR 2SEY)
T, BERDO—uAKIEICH O g id A A O
VA TR S L LERIC L & W7o KA % &
LTZERAER VAL VDD B ZRPA R RE L2
0, kD — i ASKRERER & o T O AMEE IS
HRAHIEPLEITIBRELTVDE VDLW S KDEAS
4D, TOX) RRFERL TERALRIT) L LI
BWOMEATR AT NS & KBEOR Y THIRECET %
BHEL, Xr7HiELHILT S, Ld-T, LT
R LK R HEARE 2B &) 2 KIEFE
RERHEE L 2ELVIEEICIE, 50 LOEEIKER
FIF-oTINLDWMAER LW & 2D O LB
H0, bLERESFEIS AN, IREERRREED
IFEEOHZELR EOMNE LT Z L% %, Photo. 4
1Z, HEERZIROBEEKE S TCEEE EoKE» 5K
IS L 72 A & IS D 7 A5 5 22 ok A il AsF 4 L T



WA BT B EOER 325

Photo. 4. Formation of an air entraining vortex in
a pump sump.
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a) Flow pattern by discrete vortices
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b) Velocity vectors of the same flow as shown in Fig. a)
Fig. 7. Predicted flow around an airfoil of NACA
23012.
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a) Flow pattern expressed by vortex elements b) Velocity distribution in the central section
¢) Velocity distribution in a wake section (z/L =1.5)

Fig. 8. Predicted flow behind a three-dimensional bluff body moving close to a ground plane.



WA BITHEDOHERK 327

— iy =
70 cm/s = - g - —
- :; - ~
= . g T
P R NS, <
oS & A
%/> e XU,
= \ /4
AR N RN
14 / \
A \
~ / -
- T T T,
R — \
“\ s —
Re=1 300
Fig. 9. Velocity vectors in the wake behind a

square cylinder measured by the twinkle laser
sheet method.
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