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Statistical analysis of effects of structural parameters on
characteristics of underwater self-excited pulse jet
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Abstract: In order to obtain the optimal ratio of the nozzle structure parameters of the underwater self-ex-
cited suction pulsed jet, taking the self-developed self-excited suction jet nozzle as study object, based
on the theory of the mathematical statistics, the mean square error, pulsating pressure peak and time-
averaged pressure from the pulsating pressure test data of underwater self-excited suction pulsed jet
with the change of nozzle area ratio, cavity ratio and cavity length ratio were analyzed. The optimal ra-
tio of the nozzle structure parameters of the underwater self-excited suction pulsed jet was obtained.
When the confining pressure is less than 0.4 MPa, the upper and lower nozzle area ratio range is
1.96 —4. 84, and the optimal range is 1. 96 —4. 00. When the confining pressure is less than or equal
to 0. 2 MPa, the cavity length is 2. 8 —4. 4, the optimal value is 3. 4, the cavity length ratio is 1. 50 —
1.65 or 2.20 —2.30, and the optimal range should be 1. 50 —1. 65.
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Fig. 1 Self-excited suction pulsed jet test device
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Fig.2 Schematic diagram of a self-excited
suction pulsed jet nozzle
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Tab.1 Jet pulsating pressure smoothness test results

dr/mm L./mm D /mm po/MPa py/MPa L/mm
bR
16 18 55 85 1.8 1.6 0.1 0.2 100 120
P 0.020 0.018 0.018 0.010 0.010 0.094 0.01 0.03 0.01 0.01
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Tab.2 Jet pulsating pressure characteristic values
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Fig.3 Effect of different nozzle area ratios on jet pulsation pressure variance, pulsating pressure peak and time-averaged pressure
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Fig.4 Effect of nozzle area ratios on impulse pressure variance, pulsating pressure peak and time-averaged pressure

under different cavity lengths
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Fig.5 Effect of different cavity length ratios on jet pulsation pressure variance, pulsating pressure peak and time-averaged pressure
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