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PROPERTY OF BLUFF BODY
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Shigeo KoBayasHI, Yoshiaki MasniMo, Masayuki YURKAWA

Synopsis

This study is concerned with the effects of turbulence on aerodynamic properties subject
to vortex-induced oscillation.

The mechanism of vortex-induced oscillation is closely related with the instability of
shear layer which separates from the leading edge of bluff body. Recent investigations have
pointed out that the shear layer tends to be easily stimulated in a certain frequency domain
by various flow conditions, such as flow pulsation, applied sound, body movement, flow
impingement on the cavity corner and so on.

In this study, flow turbulence is considered as one of the external stimulation to shear
layer instability. Furthermore in order to clarify the effects of turbulence on aerodynamic
properties of vortex-induce oscilation, a series of wind tunnel tests, such as measurements
of body surface pressure and vibration amplitude, as well as flow visualization. were carried
out for 2-D rectangular and hexagonal cross sections.
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Fig. 1. Unsteady pressure charactaristics on the side
surface of bodies in pulsation flow.
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Photo. 1. Flow pattern around [ : 2 rec-

tangular cylinder in smooth

flow. (stationary, Re=0.75x
104

o

Flow pattern around 1: 4 rec-

Photo. 3. Photo. 4.

tangular cylinder in smooth
flow. (stationary, Re=0.45x

104

Photo. 2.

Flow pattern around 1 : 2 rec-

tangular cylinder in turbulent
(stationary, Re=0.75x

flow.

Flow pattern arpund ] : 4 rec-
tangular cylinder in turbulent
flow. (stationary, Re=0.45x
104)

Photo. 6.
Photo. 5. Flow pattern around 1 : 4 hex-
agonal cylinder in smooth flow.

(stationary, Re=0.45x 104)

Flow pattern around 1 : 4hex-
agonal cylinder in turbulent
flow. (stationary, Re=0.45x

104

257



258 BAB KB ERFEHES0 B B-1  1H62. 4(1987)

6. & ¥ U

DlET : 256, 1: 440, 1 4<5AMEE 2SS FEERENE 0= e ZE Tl R 2
WTRESE S SRR AN T, BOhBRY T LD TRIERT,

WEG OB T, e ANEOETIERACREL X hihoNENTED LR, KEZEILARMTE
KELRABENRRDHLNS, O LRTREERC L > TLHENDLRD,

@QBFEFROEREE I 31 5B IR OREENER < 7 — A7 b Ad, FRIEC X 5 RMRRECR G
BEBTHIBEShD, SO ENLEAKCEENDBERLERMC I b, PRI E FHEORIBE HIE- A K
BredlThrzsb0bELHRD,

(BB EHBI A BRI TELTD R B LI & » T2 e b, 1 @ 2EHMIER, Sho@
e, 1 4ERFRERCT T, T, | 4 XATERRFARRCE - TE—RRT L
HRFOLECENEN > b DD, FERC L - TEARELTATEELREIN S,

@RBBIRIG S EM RF TR R AR OB O BB RS L BIEMT CE L B E, RIBIHHR2H
DRIERRS L BESE LB OBERRS OBRERZDORS, FlziE] ¢ 4 EHIE TXERARERS T
PHIRDESEDOND Z Eh b DR EOPEC X VALK TENRERSBED L0 LBRTLZ LT
X5,

BRCARREETT ekl ) RAER - 7 — 2 BB LK n@H 148, REAZELFERBRT
EHREOH 2L ORBOELRT 5,

2 % X ®

) SHAFIE - HEFE— : ALt & BERICEEIRIED BIRC oW, 540 BILARPRF REMBRS,
1985.
2) REBE - BSEE - [IEOELNEE L BEPRIGERE, #3990 ERFRKFERFERHARS, 1984

3) A. Laneville, I. S. Gartshore & G. V. Perkinson: An explanation of some effects of turbulence
on bluff bodies, In Proc. 4th Int. Conf. Wind Effects on Buildings and Structures pp. 333-341,
London, Cambridge University Press. 1975.

4) PHER KBRS EBIAE  ERNEEENESCRETRAOME, HSERATHEYVYRYTA
o4, 1984

5) R. Hillier & N. J. Cherry: The effects of stream turbulence on separation bubbles, J. Wind
Engng Indust. Aero., 8, 1981

6) HARA - AR : WREROF LB LICETHE, BART¥AE $5H20%, 1984

7) A - BEBA - ALEE  ERS ARG 135 Bluff Body 0ZE/E, FHIBRTFEYY
LY AL, 1986.

— 12 —



