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Abstract: The downhole hydraulically pulsed jet generator is a downhole tool that can transform the vibration of drill string
into modulated pulse jet to improve the rate of penetration (ROP) in oil and gas well drilling. A simulation model of the de-
vice was established using the Simulink system of the Matlab software. The simulation results show that the pressure of the
pulsed jet generated by the device is closely related to the motion of the piston in the jet generator. The amplitude of the jet
pressure increases with the pressure drop over the drilling bit increasing, but decreases linearly with flow rate of the drilling
fluid increasing. The jet pressure also increases with the increase of the weight on bit and the rotating speed of drilling string.
Therefore, the efficiency of the pulsed jet generator can be improved by adjusting the parameters of drilling operation.
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Fig.1 Structure of downhole hydraulically pulsed

jet generator
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Fig.2 Working principles of downhole
hydraulically pulsed jet generator
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Fig.3 Simulation curves of performance characteristics

of downhole hydraulically pulsed jet generator
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Fig.4 Relationship between equivalent nozzle

area and bit drop pressure
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Fig.5 Influence of bit drop pressure on performance

characteristic of device
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Fig. 6 Influence of flow rate of drilling fluid on

performance characteristic of device
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Fig.7 Influence of bit pressure on performance

characteristic of device
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Fig.8 Influence of rotate speed of drilling string

on performance characteristic of device
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