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Comparative Study on Viscous and Inviscid Analysis of
Partial Cavitating Flow for Low Noise Propeller Design
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ABSTRACT: When a ship propeller having wing type sections rotates at high speed underwater, local pressure
on the blade decreases and various types of the cavitation inevitably occur where the local pressure falls below the
vapor pressure. Fundamentally characteristics of the cavitation are determined by the shapes of the blade section
and their operating conditions. Underwater noise radiated from a ship propeller is directly connected to the
occurrence of the cavitation. In order to design low noise propeller, it is preferentially demanded to figure out key
features: how the cavity is generated, developed and collapsed and how the effect of viscosity works in the process.
In this study, we first perform inviscid analysis of the partial cavity generated on two dimensional hydrofoil.
Secondly, viscous analysis using FLUENT with different turbulence and cavitation models are presented. Results
from both approaches are also compared and estimated.

Keywords: Propeller, Cavitation, Partial cavity, Boundary element method, Turbulence model, Cavitation model
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Table 1. Calculation condition (NACA 0012).

Angle of Attack| Cavitation Number | Gauge Pressure (Pa)

1.38 38574
5 1.23 3783.5
1.11 3721.1
2.04 4186.6
7 1.70 4015.7

Table 2. Calculation condition (NACA 66).

Angle of Attack| Cavitation Number | Gauge Pressure (Pa)

0.59 3464.2
2 0.49 3415.7
0.44 3390.6
0.86 3596.8
3 0.71 3526.0
0.67 3501.6
1.35 3841.5
4 1.05 3692.8
0.89 3613.3
1.72 4028.6
5 1.49 3910.8
1.20 3767.1
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Fig. 6. Geometric characteristics features at different
cavitation number conditions (NACA 66 at 3°).
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Fig. 8. Geometric characteristics features at different
cavitation number conditions (NACA 66 at 5°).
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Fig. 11. Pressure coefficient distributions at different
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