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Analysis of effect of synthetic jet on fluid-solid coupling

characteristics around cylinder
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(1. Key Laboratory of Low-grade Energy Utilization Technologies and Systems of Ministry
of Education, Chongqing University, ‘Chongqging 400030, China;
2. School of Energy and Power Engineering,
Chongqing University, Chongqing 400030, China)

Abstract: The active control of the characteristics of flow around a bluff body and flow-
induced vibration was numerically investigated by using the synthetic jet. Results showed
that the vortex-induced vibration of the cylinder was well suppressed with the increase of the
momentum coefficient of synthetic jet. As the jet position moved from the rear stagnation
point to the front stagnation point, the vortex shedding mode of the cylinder wake showed
the evolution of the steady state-transition state-antisymmetric 2S vortex shedding mode at-
tached to the backflow surface of the cylinder. The two-degree-of-freedom vibration trajecto-
ry of the cylinder was in the shape of “8”, “one” in the case of complete suppression, and
“crescent” in the case of partial suppression. The introduction of synthetic jet can effectively
reduce the lift force on the cylinder. When the synthetic jet was located at the edge of 1/4 arc

on the leeward side of the cylinder, the in-flow oscillation and cross-flow oscillation of the

cylinder can be suppressed with the best suppression effect.
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Fig. 1 Cylinder physical model with synthetic jet
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Table 2 Verification of cylindrical mesh independence

at Re=150
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(A,/D/107! 6.17 6.10(1. 1) 6.12(0.3)
Cq 2.49 2.4900) 2.48C0. b
Ciirms 0. 896 0.854(4.7) 0.885(3.6)
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Fig. 3 Schematic diagram of cylindrical integral grid

and near-wall grid when synthetic jet angle is 60°
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Fig. 4 Time histories of lift coefficient and drag coefficient for circular cylinder
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Fig. 6 Variation of lift coefficient of cylinder synthetic
jet with different momentum coefficients

varies with the angle
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varies with the angle
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synthetic jet angles and momentum coefficients
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Fig. 11 Lift coefficient and drag coefficient of a cylinder
with different synthetic jet angles and

momentum coefficients
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