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Abstract

Despite the very simple geometry, T-shaped micro-mixers are characterized by

different flow regimes when operated for liquid mixing. In this work, experi-

ments and direct numerical simulations are employed jointly to investigate such

flow regimes. First, a novel methodology is proposed to provide a quantitative

comparison with numerical predictions starting from simple flow visualization

experiments that use non-collimated light. This method is applied and val-

idated in the steady flow regimes. Moreover, flow visualizations provide for

the first time an experimental support to the flow dynamics scenarios for the

periodic unsteady flow regimes previously proposed in the literature on the ba-

sis of numerical simulations. In particular, at a Reynolds number, based on

the bulk velocity and on the hydraulic diameter of the mixing channel, of ap-

proximately 225, the flow passes from the steady engulfment regime into an

unsteady asymmetric regime, which is characterized by a periodic dynamics of

the three-dimensional structures present in the mixer. In this regime, the flow

in the mixing channel always remains asymmetric promoting, thus, the mixing

between the two streams. By further increasing the Reynolds number, another

change in flow dynamics is observed. In the new regime, called periodic symmet-
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