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Abstract

During high-speed navigation, the flow separation occurs on the oblique back side of the water in-
take pipe of the waterjet propulsion, leading to a decline in its performance. The installation of a
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triangular plow vortex generator (MRVG) in front of the inlet of the water intake pipe can sup-
press the inflow distortion of the propulsion pump and enhance the efficiency of the waterjet
propulsion. Using the Reynolds-averaged Navier-Stokes equations and the SST k-w turbulence
model, the internal flow field of the waterjet propulsion was simulated to analyze the influence of
the vortex generator on the overall performance and internal flow characteristics of the waterjet
propulsion. The results show that under low advance ratio conditions, the MRVG suppresses flow
separation on the slope side of the water intake pipe, increasing the uniformity coefficient of the
inlet flow by 33.14% and reducing the total pressure distortion index by 23.87%. Consequently,
the thrust of the waterjet propulsion increases by 3.6%, and the propulsive efficiency improves by
3.88%. However, under high advance ratio conditions where flow separation does not occur, the
MRVG may increase hull resistance, necessitating the use of active devices to control the operating
conditions of the MRVG.
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Figure 1. Physical model of water jet propulsion
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Figure 2. MRVG Geometry
& 2. MRVG JL{TR~F

B CEX BAFEATHUE R, BUE T 58 N S AN S AR AN 2y, Herh SR i > sk,
HAob > Y oa A, —FES BRI S . iR R D4 E R B R EE A, A
BRIEB LT R R RIEAFHE T FL TR LR, R E Dy 1450 rpm,  ZRWE B E AR
Fe i, S AR i D e E Dy B iR, SRR By B i RS R, MBI A, R
Fr35 g ] BE T

FEAZ IR BN V1 RUE $8 B0 SR A, DAL 52 AR R i 1% et 72, () s :

(f) @

I |
=<

II
=<

HFR)Z B
§=027y(Re) ™" @)
s VAL Z AR Vo AR o AIRIAFZE S URE; y NEEMEREEE: Re NERIEHL

2.3. MARXI5 B Jo KL IE
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Figure 4. Grid-independent verification
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Figure 5. Comparison of experimental and numerically cal-
culated static pressure coefficient distributions on the slope
side of the inlet pipe
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Figure 6. Navigation speed and IVR relationship
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Figure 8. Dimensionless velocity contours and flow lines for inlet pipe profiles
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Figure 9. Intake channel performance parameters
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Figure 10. Turbulent kinetic energy contour before the impeller
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Figure 12. Nozzle outlet relative total pressure distribution contour
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Figure 13. Turbulent kinetic energy distribution contour at nozzle exit
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Figure 14. Comparison of external characteristic curves of water jet
propulsion pumps
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