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Influence of key parameters of submerged water jets on the erosion
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Abstract: The high-pressure water jet technology provides many advantages such as a wide range of working medi-
ums, environmental-soundness, and can be used to break the submarine gas hydrate formations. In this paper, the
LLS-DYNA finite element program is used to simulate the fragmentation process of submarine gas hydrate forma-
tions with high-pressure water jets under the submerged condition. The effects of four key parameters (jet velocity,
nozzle diameter, target distance and incident angle) on the erosion volume of hydrate formations are studied. The
following conclusions are drawn: the requirement that jet velocity is higher than the critical velocity needs to be met
for fragmentation of hydrate sediments; the erosion volume gradually increases with the increase of jet velocity; the

increase of nozzle diameter will lead to the increase of the radial erosion volume of formations, hence the overall ero-
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sion volume; the increase of target distance will increase the energy loss of water jets in the process of water move-

ment,

leading to the decrease of the erosion volume; the erosion volume will increase first and then decrease with

the increase of nozzle incidence angle, eventually becoming stable. When the incident angle is 10°, the erosion vol-

ume can reach the maximum value.

Key words: water jet parameters; gas hydrate sediments; fluid-solid coupling; numerical simulation; erosion volume
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Fig.1 Global distribution of natural gas hydrates
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