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Extended Abstract

In recent years, synthetic jets have garnered significant attention for applications such as small-scale underwater
propulsion systems for ocean exploration, electronic cooling, and air purification systems [1]. Synthetic jets, generated by
oscillating actuators without the need for rotating machinery or external fluid supply, are easily miniaturized and thus well-
suited for flow control in confined environments. These advantages make them promising for use in medical devices, liquid
pumping systems, and flow circulation in nuclear reactors.

Extensive research has been conducted on synthetic jets. For instance, McGuinn et al. [2] investigated the influence of
the dimensionless stroke length L on the flow characteristics of axisymmetric impinging synthetic jets. Greco et al. [3]
examined the effects of both L, and the dimensionless nozzle-to-plate distance on heat transfer performance in turbulent
synthetic jet impingement. Suzuki et al. [4] reported the emergence of self-excited oscillations in two-dimensional synthetic
jets impinging on a target plate. On the other hand, in a study of water jets in a rectangular tank, Mohammed Loukili et al [5]
investigated jets in the y direction in a rectangular tank and found that the development of jets in the y direction was
independent of the Reynolds number.

However, there is a lack of research on synthetic jet behavior in rectangular tanks [6], and no comparative analysis has
been performed between synthetic and continuous jets in such geometries. Therefore, the distinction between their behaviors
remains unclear.

This study aims to experimentally and numerically investigate the behavior of synthetic and continuous jets in a
rectangular tank. Flow visualization was conducted with the dimensionless depth ratio 4/ b, as a primary parameter, where
the slot width on the sidewall is 5, = 3 mm, and the dimensionless tank width is fixed at w/ b, = 50. For continuous jets, a
drain was installed at x/ b, = 50, opposite the blowout slot. Key findings indicate that, unlike continuous jets, synthetic jets

require no drainage outlet due to the absence of a continuous fluid supply. The direction of jet propagation and vortex
structures within the tank are strongly influenced by the location of the outlet. When the synthetic jet slot is positioned near
the liquid surface, the jet is drawn toward the surface, forming a stagnation point there. In contrast, in continuous jets with a
drain located at y/by = — 64.2, the jet is deflected toward the opposing wall, forming a stagnation point on the sidewall

opposite the slot.
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