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Particle following motion in supercritical carbon dioxide jet and its influence factors
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Abstract ; Supercritical carbon dioxide (SC-CO,) jet has such advantages as high rock-breaking velocity and low threshold pressure. The
addition of abrasive particles will lead to SC-CO, abrasive jet with high erosion and cutting efficiency. To study the feasibility of SC-CO,
abrasive jet, numerical simulation methods were used to analyze the single-particle motion characteristics in different fluid jets such as
SC-CO, jet and reveal the influence laws of [luid temperature and abrasive size on particle {ollowing motion. Results indicate that com-
pared with the water and {racturing fluid jet under equal conditions. abrasive particles have similar motion laws in the SC-CO, jet. char-
acterized by large initial slipping velocity and weak following capacity. However, high jet velocity and large target-wall impinging veloci-
ty are obtained, proving that the SC-CO, has favorable particle carrying capacity. The increase of {luid temperature and abrasive size will
not only improve the particle slipping velocity and weaken the particle {ollowing motion efficiency, but also reduce the particle motion re-
sistance in the nozzle external {low field and significantly raise the jet velocity and target-wall impinging velocity. As a consequence, in
the ranges of conventional reservoir temperature (60-140°C) and particle diameter (20-70 mesh) for quartz. ceramsite and common ab-
rasive materials, SC-CO, abrasive jet is expected to be formed for highly efficient erosion and cutting operations.

Key words: supercritical CO, ; jet; single abrasive particle; following motion; sensitivity analysis
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Fig.1 Plane sketch of the physical model
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