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We constructed an experimental apparatus for the reproducible visualization
of exhaust gas flow and temperature ranges. Using a high-speed camera, we clarified the gas-liquid
multiphase flow and the atomization of spray droplets within the exhaust gas, phenomena scarcely
reported in the literature. Based on these experimental data, we developed a novel calculation
method using model reduction, aided by Al for droplet recognition, to reproduce droplet behavior and

predict outcomes under various conditions.

Furthermore, we developed impact plates with micro-texture surface processing to control the
atomization of urea-water solution for NOx reduction and C02 absorption liquids impingement. We
obtained new correlations between We number, the degree of atomization, and the occurrence of the
Leidenfrost phenomenon for various hole diameters, depths, and temperatures on the textured surface.
Finally, we observed results concerning the C02 absorption rate using new CO2 absorption methods.
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