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Summary

To investigate an influence of local modification of entrance form on resistance and flow, the authors
made the resistance tests and the flow measurements on the four model ships, with different radius at
stem. For these studies the authors have developed a resistance test system using divided model ships
in order to obtain bow resistances separately.

As the result of these experiments, the authors found significant differencies of the bow resistance and
flow around the bow and showed an optimum radius at stem. Learning the results of flow measure-
ments, it could be considered that vortices at bow play important role in these differencies of resistance.

Lastly the authors tried to explain the relation among entrance form, vorticies and resistance, by
Hawthorne’s theory. Inspite of assumption including the theory, the results of calculation showed good
agreement with experimental ones in some points.
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Symbol Definition

Ltore  Length of Fore Model

B Breadth of Model Ship

d Draft

R Radius at Stenm

S Wetted Surface Area

v Displacement

Rrt Resistance of Whole Model

Rrs Resistance of Fore Model

Cro Schoenherr’s Frictional Resistance Coef. .
rup Wave Pattern Resistance (Measured at Y/1=0.5)
1 Half of Lpp of Whole Model

K Form Factor

o Dencity of Fresh Water i

Vi Test Speed of Model Ship i

Fn Frude Number (based on Lpp(=7.5m))

Rq Frude Number (based on d)

Vi Momentum Loss

Vo Uniform Velocity in Flow Measurement

Vx Measured Velocity component of X-Direction
vy Heasured Velocity component of Y-Direction
vz Measured Velocity component of Z-Direction
Wyz Wez=v/ vyZtvz 2/ Ve

q Magnitude of Velocity on Stream line

8 Angle Between X-axis and Stream Line

3 Vorticity Component of Stream Line direction
Ys Starting Point of Stream Line (Y-Direction)

¥ Latest subscript such as f,a and t show
fore, after and whole model respectively.
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Fig.1 Concepts of Divided Model
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Fig.2 Calibration Test Results of Dynamometer for
Fore Models in Floating Condition
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Fig.3 Configuration of Divided Model (Present Study)
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Fig.4 Body Plan and Water Line of Fore Models

Table1 Principle Particulars of Fore Models

Hodel c | B | A T
Lfore (lﬂ) 1.500

B (m) 0.545

R (omm) | 7.50 | 15.00 |[30.00 [45.00
d (m) 0.156

R/B 0.0138 [ 0.0275 ] 0.0550 | 0.0825
Ve  (n®)]0.1068] 0.1070 | 0.1072 [ 0.1075
St (m®) 11.1248(1.1255]1.1268 | 1.1278
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Table 2 Definitions of Resistance Coefficients for
Divided Models

¥hole Model Fore Model After Model
Total Resistance Coef. | ryi= ‘;‘V—‘R?I‘;"ﬂa rve= ‘;‘V—%%ﬁa
Frictional Resistance Coef.] rri= ZV—ST;T Cre ree= 2—-‘7%%3— Cra
Residual Resistance Coef.] rri=rrt—rrt PRIZ=DP T PEr rRs = I'Rt — PRf
Viscous Resistance Coef. | rut={(1+¢) ret rur=(1+K) rey
Wave Making Resistance Coef.| rut=rri-(14#K)rre | rue=ra-(14K) ree
rust=rut— I'up rut=Trut— Iup

¥ Latest subscript such as f,a and t show fore, after and whole model respectively.
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Fig.5 Resistance Test Results of Models With Various
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Fig.6(a) Limited Stream Lines of Hull Bottom d=  Fig.6(b) Limited Stream Lines of Side Hull d=0.156
0.156 m(B/d =3.5), Vo=1.236 m/s(F.=1.0) m(B/d=35), Vo=1.236 m/s(F,=1.0)
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Fig.8 Velocity Vectors (Wyz) and Velocity Contours
(vz/Ve) around Models, Measured at S.S.7 1/2,
d=0.156 m(B/d =3.5), Vo=1.236 m/s(F.=1.0)
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0.156 m(B/d=3.5), Vo=1.236 m/s(F.=1.0)
Fig.10 Samples of Momentum Loss Distribution
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Fig.11 Integrated Momentum Loss Distribution in
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m(B/d=3.5), Vo=1.236 m/s(F,=1.0)
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