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CFD Calculation of Cavitation in Outboard Motors
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CFD calculations accounting for cavitation in
outboard motor propellers were performed to save
calculation cost and calculation accuracy. The impact
of the boundary layer mesh resolution on the main
propeller performance values of thrust coefficient,
torque coefficient, and propeller efficiency was
clarified. The obtained results of CFD calculation were
qualitatively consistent with the results of model tests,
and its accuracy was within £7%. With the above,
cavitation effects can be accounted for from the early
stages of outboard motor development using CFD
calculation.
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Table 1 Calculation settings

CFD software ANSYS Fluent 16.0

Time Steady

Viscous model SST k-w

Multiphase flow model Mixture model

Cavitation model Zwart-Gerber-Belamri

Table 2 Calculation procedures

Step 1 | Single phase flow calculation with high pressure

Step 2 Multiphase flow calculation with high pressure

Step 3 Cavitation calculation with high pressure

Step 4 Cavitation calculation while reducing pressure
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Table 3 Mesh generation parameter for boundary layer

Mesh i Mesh ii | Meshiii

Number of boundary layers 25 15 5
First layer height [mm] 0.025 0.05 0.2
Growth rate 1.05
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Table 4 Key propeller characteristics for cavitation

tunnel test
Propeller name A B C
Diameter [m] 0.220
Pitch ratio (at 0.7D) 1.26 1.06 1.12
Expanded area ratio 0.481 0.481 0.460
Number of blades 3
Rotational direction Counter-clockwise
Material Corrosion resistant aluminum alloy

Table 5 Relative calculation time

Mesh i Meshii Mesh iii

Relative calculation time

(Mesh i as 1.00) 1.00 0.83 0.58
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Fig. 3 Influence of boundary layer mesh resolution on
cavitation on blade suction side
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Fig. 4 Influence of boundary layer mesh on propeller
performance
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Fig. 5 Propeller blade cavitations, compared between test and calculation
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Fig. 6 Propeller performance curve compared with
model test results
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