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Design and Performance Analysis of Mixed-Flow Pumps
for Waterjet Marine Propulsion
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ABSTRACT

The hydraulic design optimization and performance analysis of mixed-flow pumps for waterjet marine
vehicle propulsion has been carried out using mean streamline analysis and three-dimensional computational
fluid dynamics (CFD) code. In the present study, the conceptual design optimization has been formulated
with a non-linear objective function to minimize the fluid dynamic losses, and then the commercial CFD
code was incorporated to allow for detailed flow dynamic phenomena in the pump system. Newly designed
mixed-flow model pump has been tested in the laboratory. Predicted performance curves by the CFD code
agree very well with experimental data for a newly designed mixed-flow pump over the normal operating
conditions. The design and prediction method presented herein can be used efficiently as a unified hydraulic
design process of mixed-flow pumps for waterjet marine vehicle propulsion.
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(a) Three-dimensional configuration
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(b} Performance characleristic curves

Fig. 3 Mode! pump | for waterjel marine propulsion
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Table 1 Additional design constraints for waterjet pump systemn

0.25<D,/D=0.50
13°< 8, <30°

157 < 8, <60°

0°< 8, <55°
4£7,,<9
1.45<D./D,<1.48
LT3 L L gL .y <1.80

inlet duct.

Note : Z=number of blades, bewidth, Din=diameter of

0.6<D/D3=0.9
1.0<b, /b3<1.5
15°< 85 <60°

257 < 8, <40°
40°< 8 4y=55°
1€ 7 4r=10
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Fig. 6 Detailed design of model pump i for waterjet marine propulsion
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