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Abstract: [Purposes] The fluidic oscillator is a flow control device that generates periodic jet
flows on the basis of its own structure. Flow characteristics are closely related to its geometric configu-
ration. [Methods] In this study, numerical simulation was employed to study the influence of four dif-
ferent structural parameters on the flow characteristics of fluidic oscillator. The structural parameters
include the length—to—diameter ratio (a), scaling ratio (), inlet throat width ratio (y), and feedback
channel width ratio (). A method was developed to evaluate vortex evolution over time. And the im-

pact of key structural parameters on fluidic oscillators was focused from a vortex dynamics perspec-
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tive. [Results] Results show that changes in a certain type of structural parameter are not affected by
inlet velocity. The length-to—diameter ratio (@) and scaling ratio (3) significantly affect the oscillation
frequency of the fluidic oscillator, while the inlet throat width ratio (y) and feedback channel width ()
have a lesser impact. For the length-to—diameter ratio () , the oscillator generates a straight jet flow
when « < 0.6, enters a region of periodic oscillation decay when 0.6 <Za <C3, and stabilizes into a re-
gion of periodic oscillation when a > 3.The scale ratio (#) and oscillation frequency show an inverse re-
lationship within the range of 1 <C2<C4. Vortex dynamic analysis shows that as the length-to-diame-
ter ratio (a) increases, the feedback flow exhibits a diminished ability to alter the direction of the main
jet, as well as a reduced capacity for vortex development and evolution. This phenomenon consequent-
ly leads to a reduction in the oscillation frequency. As the scaling ratio (£) increases, the vortex areas in-
side and outside the fluidic oscillator expand. The reduction in vortex area slows vortex formation and
evolution, which reduces the oscillation frequency. [ Conclusions] The study of structural parameters
provides a theoretical basis for the individualized optimal design and application of fluidic oscillators.

Keywords: fluidic oscillators; structural parameters; oscillation frequency; length—diameter
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Fig. 1 Fluidic oscillator classical structure and parameter dimensions
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Table 1 Standard size of fluidic oscillator
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Table 2 Selected values for various structural parameters
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parameter variation
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Fig.3 Boundary configuration diagram for fluidic oscillator
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Fig.4 Schematic diagrams of fluidic oscillator grid setting
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Fig. 6 Illustration of vortex identification and statistical method
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