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Simulation and Optimization of High Pressure Water Jet Spray Gun Based on Fluent

LI Yong', GAO Hui'?, LIU Feifei !
(1. College of Mechanical Engineering, Beijing Institute of petrochemical technology, Beijing 102600, China; 2. Beijing Key Laboratory of
key technology and equipment of deep water oil and gas pipeline, Beijing 102600, China)

Abstract: By studying the influence of various parameters in the high—pressure water jet gun on the removal effect, selecting reasonable
gun parameters, the high—pressure water jet gun with reasonable removal effect is designed and processed, so as to make the cleaning of
organisms attached to the submarine pipeline more efficient and convenient. Combined with GAMBIT modeling theory, a simplified model of
spray gun with different parameters is established. Using this model, the dynamic pressure and velocity of water jet at the nozzle outlet of
spray gun with different parameters are simulated by FLUENT. On this basis, combined with the relevant knowledge of fluid dynamics, the
cleaning effect of high—pressure water jet gun was predicted and the sensitivity of each parameter was analyzed. The results show that the
inlet pressure, nozzle angle, nozzle number and nozzle diameter have different effects on the cleaning effect of the spray gun. Based on the
current pump station, the simulation analysis shows that when the inlet pressure(i.e. pump station pressure) is 70 MPa, the nozzle inclination
angle is 30° The range of nozzle outlet diameter is 1.6—1.8 mm double nozzle spray gun can achieve an ideal cleaning effect.

Key words: high pressure water jet gun; cleaning effect; inlet pressure; nozzle inclination; nozzle aperture



