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Abstract: In this paper, RANS model is used to study bow wave breaking of KCS model under high speeds in calm water.
Numerical simulations under five speeds (Fr = 0.26,0.35,0.375,0.40,0.425) are carried out in our in-house CFD solver
naoe-FOAM-SJTU. The comparison between CFD and model test data at Fr = 0.26 indicates the feasibility of present numerical

methods and grid distribution. In order to study the structure and mechanism of bow wave breaking, the comparisons of bow wave
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structure, vorticity and velocity at medium-high speed (¥r = 0.35) and high speed (Fr = 0.40) are analyzed. The results indicate

that present numerical methods can accurately capture the bow wave overturn and induced scar. In addition, detail analysis of

vorticity field and velocity field under different transverse and longitudinal cuts at Fr = 0.35 is presented.
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Fig.1 3D model of KCS

R 1KCS ERTRESY (GRH=1:37.89)
Table 1 Main parameters of KCS (scale factor = 1:37.89 )
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Fig.17 (Color online)Axial vorticity, transverse vorticity, axial velocity, transverse velocity contour at x/L = 0.06
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Fig.18 (Color online)Axial vorticity, transverse vorticity, axial velocity, transverse velocity contour at /L = 0.03



130

KB E S R

A B 2020 55 13

0.005
0.040 0045 0.050 0055 0.060 0.065 0.070

x/L=0.10

s

0.025

0.005
0.040 0.045 0.

050 0.055 0.060 0.065 0.070

y-L!
(@

0.025 0.025

0,020 0.020
20015 0015

N 0
0010 0010
0.005

: 003
0040 0045 0050 0055 0.060 0.065 0.70 0.040 0045 0050 0055 0.060 0.065 0.070
y-L y-L'
© @

K19 (M _ERE /L= 0.105h 1R BRI E . BhiapE L B =

Fig.19 (Color online)Axial vorticity, transverse vorticity, axial velocity, transverse velocity contour at x/LZ = 0.10
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Fig.20 (Color online)Axial vorticity, transverse vorticity, axial velocity, transverse velocity contour at y/L = 0.05
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Fig.22 (Color online)Axial vorticity, transverse vorticity, axial velocity, transverse velocity contour at y/L = 0.09
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