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Line spectrum unsteady thrust prediction method and

test verification of pump jet
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(National Key Laboratory of Science and Technology on Vessel Integrated Power System, Naval University of Engineering, Wuhan 430033, China)

Abstract; In order to predict the unsteady thrust of the interaction line spectrum of the pump jet propeller rotor and the periodic leading vane

wake, ignored the thickness of the pump jet propeller rotor blades, and simplified the pump jet rotor into an annular cascade. According to the

sheet theory, the radius that is the segment of the pump jet rotor was intercepted at r, and the change of the flow field parameters along the segment

radial was ignored. Therefore, the annular cascade segment can be considered as a planar cascade, and the periodic inflow is considered based on

the interaction between the planar cascade and the harmonic wave. The unsteady excitation force of the interaction line spectrum between the front

guide vane segment and the rotor segment is derived. The unsteady thrust line spectrum prediction formula is obtained through the circumferential

integration of the rotor segment. The validity of the formula is verified through numerical and experimental methods. A design parameter impact

analysis was conducted, and it was found that when the ratio of the current guide vane rotor spacing to the chord length of the front guide vane is

greater than 1, the rotor rear guide vane spacing has almost no impact on the excitation force line spectrum thrust of a single rotor blade.
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Fig. 1 Schematic of rotor and guide vane cascade
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Fig.2  Schematic of pump jet structure
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Fig.3 Test result of the unsteady thrust of the pump jet

under different condition

1400 v/ min THL T, fAT 54 2 A9 SR E W
GBS RANLL , IR EEAE S dB LI,

20+

| e
R i
10+
-
—10+ ) %
) . /

#1 / (t/min)

B4 1 Braisar e 5 e g 5 i (EX H
Fig.4 The 1st line spectrum unsteady thrust comparison

between test value and analytical value
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Fig.7 Line spectrum of the unsteady force amplitude
comparison of the shaftless pump jet with rotor

rotation speed being 200 r/min
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