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The Etffect of Trailing Wake Asymmetry on a Propeller
Blade Forces in Inclined Inflow
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Abstract

Unsteady propeller blade forces arising from shaft inclination have been found to be an
important contribution to total blade forces. The position of the wake relative to a blade
oscillates with the first blade frequency, thus giving rise to unsteady blade forces which is
significant relative to the forces produced directly by flow inclination. In order to find a wake
geometry due to shaft inclination, a non-axisymmetric wake model is developed and applied to
a specific case, which has experimental values. Predicted cavity shapes and unsteady forces
acting on the blades of an inclined shaft propeller are compared to those predicted by other
nurmerical methods, as well as those measured in experiments.
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Fig.5 Velocity diagram for the inclined
flow wake model

Fig.6 The key blade and its trailing wake
geometry at three different angular
locations
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Table 1 The geometry of the propeller
DTMB 4660

/R P/D rake/D skew(deg)
0.3 1.165 0.0091 2.985
0.35 1.296 0.0103 3.481
0.45 1. 480 0.0103 4.810
0.55 1. 566 0.0103 6.631
0.65 1.566 0.0103 8.978
0.75 1.498 0.0103 11.895
0.85 1.387 0.0103 15.410
0. 90 1.306 0.0102 17.403
0.95 1.222 0.0103 19.557
1.00 7. 128 0.0102 21.876
/R c/D f/c t/D
0.3 0.178 0. 0000 0. 0420
0.35 0.210 0. 0050 0.0372
0.45 0.271 0.0209 0.0290
0.55 0.327 0.0267 0.0226
0.65 0.374 0.0256 0.0178
0.75 0. 406 0.0209 0.0146
0.85 0. 409 0.0151 0.0722
0.90 0. 387 0.0122 0.0110
0.95 0.326 0. 0094 0.0091
7.00 0.000 0. 0000 0. 0000
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