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Numerical analysis of the scale effect of the nominal wake field of KCS

ZHANG Haipeng, ZHANG Donghan, GUO Chunyu, WANG Lianzhou, LIU Tian
School of Shipbuilding Engineering, Harbin Engineering University, Harbin 150001, China

Abstract: In order to study the scale effect of the nominal wake field, the viscous flow field of KCS is
studied without considering the free surface effect, and the nominal wake fields of KCS at different scales
including full scale are solved numerically using the RANS method and the SST k—@ turbulence model.
By comprehensively comparing the computed results with experimental data, the scale effect of the nominal
wake field is further investigated. This shows that the reciprocal of the mean axial wake fraction at each
radius exhibits a near—linear dependence on the Reynolds number in a logarithmic scale; for the nominal
wake field of the propeller disc of KCS without a propeller, two wake peaks exit, and the amplitude of the
axial wake peak decreases with the increase of the Reynolds number, which is conducive to a decrease in
propeller exciting force and propeller cavitation; the scale effect of the small scale model is more obvious,
and the scale effect of the mean axial wake fraction in the inner area is stronger than it is in the outer area.
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Table 1 Computational parameters of different KCS models

yi L, /m V/(m-s") Re v Ay/m ) 4% R i
1 230.000 0 12.345 6 2492 965 759 300 0.001 161 106 18 221 031
2 115.000 0 8.729 7 881 400 790 300 0.001 524 515 13 639 757
4 57.500 0 6.172 8 311620 720 300 0.002 001 683 8 003 896
8 28.750 0 43648 110 173 837 300 0.002 628 208 4813558
16 143750 3.086 4 38952 590 200 0.002 300 529 2732 464
31.599 7.278 6 2.196 2 14 034 470 150 0.001 803 553 1936 521
52.667 43671 1.701 2 6522661 100 0.001 836 784 1374263
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Table 2 Mean axial wake fractions with different scale ratios
A lg(Re) r/R=0.3 /R=0.4 r/R=0.5 r/R=0.6 r/R=0.7 /R=0.8 /R=0.9 /R=1.0
52.667 6.814 42 0.669 84 0.598 69 0.526 23 0.460 75 0.407 08 0.364 41 0.330 46 0.303 63
31.599 7.147 19 0.598 65 0.503 64 0.439 84 0.387 77 0.346 46 0.313 64 0.287 30 0.266 20
16 7.590 53 0.55523 0.459 88 0.387 45 0.334 82 0.295 90 0.267 26 0.245 84 0.229 60
8 8.042 07 0.519 95 0.421 65 0.352 49 0.303 62 0.268 44 0.242 89 0.224 04 0.209 92
4 8.493 62 0.469 30 0.375 41 0.314 46 0.272 30 0.242 43 0.220 92 0.205 14 0.193 32
2 8.945 17 0.420 25 0.33527 0.281 75 0.245 41 0.220 12 0.202 22 0.189 18 0.179 41
1 9.396 71 0.393 46 0.329 06 0.282 36 0.247 98 0.222 27 0.202 88 0.188 12 0.176 75
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