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Fundamental Study on Jet Vectoring using Coanda Effect
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In this study, the influence of synthetic jets near a circular cylinder on
the flow characteristics of a primary jet was investigated. The main results obtained in the study
were that the direction of the primary jet flow can be controlled using the secondary synthetic jet,

and the degree of jet deflection depends on the frequency of the velocity oscillation for the
secondary synthetic jet under an identical momentum ratio. Furthermore, when using the synthetic jet

as the secondary flow, a controllable region larger than that obtained when using a steady and
continuous injection or suction flow is expected. This is because secondary flow is generated using
the ratio of the momentum between the primary jet and the secondary flow at the slot exit in

conjunction with the dimensionless frequency of the synthetic jet based on the velocity of the
primary flow at the slot exit.
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Fig.1 Schematic of the experimental
apparatus for the secondary synthetic jet. The
secondary synthetic jet was generated using a

speaker [5].
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Fig.2 Magnified view of the slot exit geometry. The width of the
primary slot h, and secondary slot h, arefixedas 1.0 X 1072 m
and 2.0 x 1073 m, respectively. The aspect ratio of the primary
and secondary slots are z,/ hy = 7.0 and z,/ h, = 35, respectively. In
the test section, the flow channdl is fabricated with a plate at each

vertical end [5].
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Fig. 3 Visualized flow pattern obtained using smoke particles for the single primary continuous jet without the secondary flow [5].
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(b) f =8.0x102 (f = 120 Hz, U = 15 m/s, Up = 10 mvs)

Fig. 4 Flow patterns of jets with secondary synthetic jets under a constant momentum ratio between the primary jet and
secondary flows at the slot exit for different dimensionless frequencies (¢ = 4.4x102, U; = 15 m/s, and Ua = 10 n/s). In
both panels, the jet-centers proceed to the lower side with downstream travel. However, the displacement of the jet-
center of (b) f = 8.0x102isclearly greater compared to that of (a) f* = 6.7x107. In the velocity distributions shown in
(i), the green arrows indicate the maximum velocity points[5].
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