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Numerical Simulation of Water Jet Formation Generated by Laser-Induced Water Shock Wave
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Propagation of laser-induced water shock wave inside a microchannel and their interaction with the meniscus are
numerically simulated using the 5-Equation model which is one of compressible multifluid models. The result shows
that complicated pressure wave structure is formed inside the microchannel. The shock wave generated by the laser-
induced high-pressure bubble is reflected at the tube wall as a shock wave, and on the other hand, reflected at the bubble
surface and the meniscus as an expansion wave. The pressure field is generated by overlap of these pressure waves.
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Fig. 1 Microjet formation by laser-induced shock wave.®
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Fig. 2 Pressure field obtained from the BOS measurement.®
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Fig. 3 Simulation settings
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Fig. 4 Numerical schlieren (upper) and pressure distributions (lower).
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Fig. 5 x-directional velocity distributions and flow velocity vectors.
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