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THE NEAR WAKE STRUCTURE FROM OSCILLATING
SQUARE CYLINDER IN THE LOCK-IN RANGE

Huhe Aode Meng Xiangyang

(Institute of Mechanics, Academia Sinica)

Abstract The near wake structure and the vortex-shedding process
from the square cylinder in the lock-in range have been investigated
experimentally by means of a hot-wire and flow visualization tech-
nique, The cylinder was forced to oscillate transverse to the free
stream at amplitudes of 0,24h and 0.7h, Reynolds numbers of ex-
periments are in the range of 150 to 3600, Present study indicates that
the range of the synchronization was extended with increasing the
oscillation amplitude and Reynolds numbers, The reduced velocity of
the upper and lower end of the lock-in range increases when the
oscillation amplitude of the cylinder is 0,7h, The flow visualization
shows that there are drastic changes in the near wake structure and
the vortex-shedding from the cylinder in passing from flow condi-
tions below the range f./f,,=1,0 to above it, Especially, at high
amplitude the flow structure of the near wake is different from the
flow structure at small amplitude in the lock-in range,

At A/h=0,24, the major vortex patterns of the near wake
are mode “2S” in the lock-in range, At A/h=0,7, the vortex patterns
of the near wake change into mode 4P-S”, The “P-5” mode is an
asymmetric mode where the cylinder sheds a pair and a single vortex
each cycle, At higher value of f,/f., (f. oscillating frequency of
the cylinder, f,——the natural shedding frequency), the large-scale

vortex pattern in the near wake change into the small-scale vortex

pattern,
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