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Abstract: In order to suppress the flow separation in the submerged intake duct for a waterjet propulsion
system at low Inlet Velocity Ratio (IVR) and improve the quality of the flow entering the jet pump, the vortex
generator (VG ) flow control technology is applied to install vortex generator inside the intake duct and at the bot-
tom of the ship in front of the entrance. Flow’ s Reynolds—averaged Navier—Stokes equations (RANS) are solved
with the SST k- turbulence model to simulate the flow field inside the intake duct. The effects of vortex genera-
tor at different positions on the flow field characteristics of the intake duct are analyzed from the aspects of flow
separation, vortex distribution and overall performance. The flow control mechanism of vortex generator suppress-
ing the flow separation is revealed. The results show that the streamwise vortex generated by the vortex generator

induce the momentum exchange between the mainstream and the low—energy fluid in the boundary layer on the
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ramp side, which increases the sireamwise momentum in the boundary layer to suppress the local flow separation

on the ramp side. When the streamwise vortex moves through the separation zone, it deflects leading to the asym-

metry of the flow field in the intake duct. However, for the intake duct, the strength of the streamwise vortex and

the extra loss of the vortex generator will affect the control effect. Through optimizing the installation position of

VG, the uniformity coefficient of the intake duct outflow decreases from 0.406 to 0.318, the swirling angle de-

creases from 3.23° to 2.14° and the total pressure distortion is reduced, and the overall efficiency is improved.

Key words: Waterjet propulsion; Vortex Generator; Flow control; Flow separation; Streamwise vortex
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Table 1 Verification of grid independence

Relative error/%

Number of grids ¢, /(kg/s) N gued %o
n M duer
1805351 59.19 92.04 0.25 0.23
2546887 59.24 92.14 0.17 0.12
3639577 59.27 92.18 0.11 0.07
4312643 59.31 92.23 0.05 0.02
10286975 59.34 92.25 - -
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