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Long Time Scale Fluctuation in the Irregularity of Vortex Shedding
(Different Vortex Shedding Frequencies Detected at
the Same Time in the Spanwise Direction of
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It is known that the long time scale fluctuation about 20 times the vortex shedding periodicity
exists in the irregularity of the vortex shedding from a two-dimensional circular cylinder. However
it’s origination is not known yet. Local vortex shedding frequency in spanwise direction is considered
to differ from one point to another due to different local Strouhal number caused by flow three-
dimensionality. Therefore, interaction between the different vortex shedding frequencies is consid-
ered to be the cause of the long time scale fluctuation. In this study, by means of short time Fourier
transformation which is modified to have uniform local time response characteristics throughout
entire measuring frequency range, modulation characteristics of quasi-instantaneous vortex shed-
ding frequency observed by one point velocity measurement are investigated. Moreover, by means
of the modified short time Fourier transformation, two point simultaneous velocity meéasurements
were made to show the existence of the different vortex shedding frequencies at the same time in the
spanwise direction.

Key Words: Vortex, Fluid Transients, Flow Measurements, Irreqularity, Circular Cylinder,
Different Shedding Frequencies, Short Time Fourier Transformation
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Fig.1 Dimension of wind tunnel

TRT.7%) E/h&», ZhosD&ELSVAL I VK
%710 000 & & o /2 43, Szepessy-Bearman®? i,
VA NZH16000 BV TIRMAED7 A2 M
B+ KENE(B.7LLE), 7ARZ MHEOE{LIIC £
BEEBIRMADHE RV, V4 /v XH8 000
UEeBI3EEBB IOV A /L XBKEERTFV &
HwELTWB, %7z, Gerich-Eckelmann®? iz x > F
Tv— MBT BV TSR REESET T
52 EEHREL TV S, AR CIIRRBESERER
EBDA R FENEBY 2 —1EE2TRLER, 2=
+£100 mm ORI BB T/ST7 — A7 bV DIREE
W1H2) DBREOEET—ETH > 7. KFLTIX
IR —OBRBIRRVI, 7T AT FHIL 16
THD, A HRAETOH RN B V> T I EEE (Y
HEERAS) IO ZXBAOEE I VLD EEbhA
5, —%, KR TOENE 0.23%! Szepessy™ D
0.05% & D bREX W, IS DFENE0.3%TD
ERIZBLITRAPMEHIRBEIN TR I L5,
EHRCBWT L RAPLESORB TSR TH S
rEIO>N 5,

2.2 MHEAERT A g X I B8R 7o —
FEROTERFAKRSORRY T — 5 u(t) 28IE
L7, 1H5tlcBw TR o -7 2 A/ i
(z=0)IXRE L, H2 1KY & > wwEHRFE (r EiE)
BLUERE AN ARIRKEAZ AR (v BE) W BH)
¥, ZTORKE, AIFERD ST (x=8d) Tk
Fiz 1.2 (y=1.2d) OALE I B THRT % @K
HORBEEEFAORBPHEH SR OLHED £ 5 TRHT
e, FRETIIOWESRC BT 5 KBERE
HLiBRBZ T 5, 2 SRR B W T,
M3RTEIRBEESO—T %2R/ S FRhd 47
y P Llz=—2d DNMBRHREL, 51507
O—7%2EES—TDMED» LB > TR/ HRIC
7d(2=5d) $ COERDO_RTHEO B VWHEA THE

Fig.2 Schematic view of 1 point measurement
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Fig.3 Schematic view of 2 points simultaneous
measurement
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Fig.4 Distribution of absolute Fourier coefficient for
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Fig.5 Time trace of quasi-instantaneous vortex shed-
ding frequency
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Fig.6 Power spectrum of fluctuating quasi-in-
stantaenous vortex shedding frequency
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Fig.7 Time trace of quasi-instantaneous vortex shed-
ding frequencies at 2 points simultaneous mea-
surement
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Fig.8 Encode of frequency mode and coincidence code
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Fig.9 Time trace of quasi-instantaneous vortex shed-
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Fig. 10 Time trace of quasi-instantaneous vortex shed-
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Fig.11 Time trace of quasi-instantaneous vortex shed-
ding frequencies at 2 points and coincidence
code (s/d=3.0)
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Fig.12 Time trace of quasi-instantaneous vortex shed-
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Fig.13 Time trace of quasi-instantaneous vortex shed-
ding frequencies at 2 points and coincidence
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