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Estimation method of viscous pressure drag using Rayleigh friction model
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Fig. 1 Coordinate system fixed in advancing ship.
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Table 1 Values of — ﬂSBdmzdS/(ULSB) for some

ships
Ship | — ﬂ‘quﬁnz dS/(ULSB) | panels
Wigley | .4068x10~3 160x18
Series 60, Cp =0.6 | .9128%x1073 120%20
KCS | .8031x1073 160x30
KVLCC2 | 2.069%x10~3 160x30
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3.1 WigleyoQ
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Wigley hull : B/L=0.1, d/L=0.0625, L=2.5m
u : Exp. at Univ. Tokyo by Inui et al, 1983

: C¢(Schoenherr)+Cyp(virtual pressure int.)
———-— : C¢(Schoenherr line), v=1.09x10~%m?/s
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Fig. 2 Measured total resistance® %) and present vis-
cous resistance of a standard Wigley hull hav-
ing B/L =0.1

3.2 Series 60, Cp =0.6

L/B =7.5, B/draft =2.5, Cp =0.6 O Series 60 0 O O
0000, L =3.048m, v =1.250x10"°m?/s O L =4.0m,
v =1.336x10"°m?/s 00000000000, OO0 Table
2000. 00 Y(p.58, Fig. 14) O Fixed Cond. 00 000
000,000000 ¢;0000000 C,,00ODOD00O0oO,
0F,000000000000.

Table 2 Present viscous resinstance of Series 60
Cp =0.6 models

L =3.048m, v =1.250x10"%m? /s
F. | R, Cy Cop + Cu
0847 | 1.129%10° | 4.290x107% | (.2754+—)x1073
1544 | 2.058x10° | 3.845x107% | (.264+.109)x 1073
3089 | 4.118x10° | 3.406x107% | (.253+2.334)x1073
L =4.0m, v =1.336x10"%m?/s
F, | R, Cy Cup + Cy
050 | .9376x10° | 4.443x1073 | (.2784+——)x1073
100 | 1.875x10° | 3.910x107% | (.2664-.046)x107>
160 | 3.000x10° | 3.597x107% | (.2584-.120)x1073
225 | 4.219x10° | 3.392x1073 | (.253+.417)x1073
275 | 5.157x10° | 3.279x1073 | (.25041.543)x1073
316 | 5.926x10° | 3.203x1073 | (.248+42.114)x1073

3.3 KCS

L=7.2786m 0 KCSOODOOOOO, v =1.139x10"%m?/s
000000000000, 00000 Table3 000, O
00000, RaNSODOODOOOOOOO ® 000 KRISO
nooooo®ooooog. F, =260000000
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Table 3 Present viscous resinstance of a KCS model
and results by CFD and EFD

L =7.2786m, v =1.139x10"%m?/s
F, | Ry Cy Cop + C
.05 | 2.699x10% | 3.664x107% | (.2294+—)x107?
10 | 5.399x10% | 3.254x107% | (.2194.012)x1073
.26 | 14.04x10% | 2.785x107% | (.2084.695)x1073
L =7.2786m, F,, =.26, R, =1.4x107
Cr Cr Cp
CFD* | 3.65x1073 | 2.72x107® | .93x1073
Exp.** | 3.557x107?

* CFX(SVA-AEA), Larsson et al, 2003 5)
+x KRISO, Kim et al, 2001 6)

3.4 KVLCC2

L  =55172m 0O KVLCC2 O O O O O O O,
v =1.256x10"°m?/s 000D O0O00D0O000DO,00000
Table4 D00. 000D0D0O,RaNSOOOOOOODOO
) gpo KRISooooooo ®oooooo. F, =.1423
0000000000000000 Cyp + Cuw =75x1073,
000000 Cf + Cyp + Cyp =4.10x1073000.

Table 4 Present viscous resinstance of a KVLCC2
model and results by CFD and EFD

L =5.5172m, v =1.256x10"%m?/s
F, | Ry Cy Cup + Cu
.05 | 1.616x10° | 4.017x107% | (.6084+—)x107?
10 | 3.231x10° | 3.551x1073 | (.583+.036)x103
1423 | 4.598x10° | 3.343x107% | (.571+.183)x1073
L =5.5172m, F, =.1423, R, =4.6x10°
Cr Cr Cp
CFD* | 4.329x1073 | 3.397x107% | .932x1073
Exp.** | 4.11x1073

* CFX(SVA-AEA), Larsson et al, 2003 5)
xx KRISO, Kim et al, 2001 6)
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