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Abstract

This paper describes a potential-based panel method for the prediction of unsteady
performance of a marine propeller operating in a non-uniform flow field.

Boundary-value problem, formulated by distributing the normal dipoles and sources
on the blade, the hub and the shed wake, is discretized and numerically analyzed in a
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discretized time domain. Through an extensive test and comparison with the analytic
solution, the convergence in time step is verified for a two-dimensional foil. Unsteady
analysis is then carried out for the DTRC 4118 propeller operating in a harmonic wake,
and compared favorably with the experimental result. The present method is shown
applicable to the analysis of unsteady performance of the propellers.
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Fig. 1 Propeller in a spatially nonuniform
inflow.
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Table 1 Principal characteristics for
DTRC propeller 4118
No. of Blades : 3

Section Type ' NACA a=0.8 meanline
: NACA 66 thickness
(DTRC mod.)
Hub Ratio 102
R | po [P Wl ooap| 1o | e
/D |{degq.)

0.2011.0861 0.0 | 0.0 | 0.320 |0.0219]0.0414
0.25{1.085] 0.0 | 0.0 | 0.342 ]0.0227]0.0337
0.3041.084] 0.0 | 0.0 | 0.364 ]0.0232] 0.0282
0.40]1.082] 0.0 | 0.0 } 0.405 [0.0233}0.0239
0.5041.080} 0.0 | 0.0 | 0.439 |0.0218/0.0198
0.60]1.078] 0.0 ] 0.0 | 0.463 [0.0205{0.0160
0.7011.077] 0.0 | 0.0 | 0.462 {0.0200]0.0125
0.80]1.075] 0.0 } 0.0 | 0.435 ]0.0197}0.0091
0.90§1.073] 0.0 | 0.0 | 0.361 |0.0182]0.0060
0.95]1.072] 0.0 | 0.0 ]| 0.278 ]0.0183] 0.0045
1.00{1.07t] 0.0 | 0.0 ] 0.000 |0.0000} 0.0000
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