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Abstract

Deck wetness phonomena has long been considered as one of the factors that degrade the
performance of a ship in waves. In rough weather, the frequent shipping of water may give
rise to the capsizing of the ship. Therefore an appropriate above water bow design is an
improtant assert to a ship of which successful perforxﬁance in rough weather is a prerequisite
such as a warship.

In this paper the experimental technique for estimation of deck wetness frequency is presented.
The results of the model tests are compared with those of calculation using Ochi's formula.
Finally the applicability of Ochi’s formula is discussed.
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Table 1 Pr1nc1pal characteristics of 5-175
Symbol Items Shp \Iodeli
L,(m) | Length | 1730 4.0
B(m) | Breadth 25.4  0.5806
A(m?) Volume 24,119 0.28825
T(m) Draft(trial) 2.5 0.2171
KG(m) Center of gravity 9.52 0.2190
LCG(m)?t Longitudinal center —2,48 —0.057
of gravity ‘
K,(m) Pitch gyradius 42.0 0.96
GMr(m) Transverse metacen- 1.0 0.0216
tric height f

+ Defined from Midship (Positive value means
forward direction)
T Scale Ratio : 43.75
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Table 2 Measured wave statistics
Wave . sP1 SP2 SP3 SP4 | SPs SP6 Average
rms* | 1.99 2.01 1.88 2.05 2.00 2.01 1.99
Hy»* , 7.81 7.57 7.35 7.75 7.67 7.67 | 7.64
T3* ; 11.52 11.52 11.20 11.56 10.88 11.48 : 11.36
Hy p0* : 9.49 9.15 9.13 9.27 9.22 9.12 ; 9.23
Hyax* | 10.60 11.25 11.73 10. 66 11.81 10.26 | 11.05
N D142 141 147 141 181 169 | -
Hy ‘ 7.94 7.88 7.52 8.04 8.01 7.85 | 7.87
T.* | 11.20 11.08 10.74 10.81 10.63 10.73 10.87
* : Superscript % means analyzed by ’zero-upcrossing method’.
+ : Superscript+means analyzed by 'FFT method’.
rms . Root mean square value in 'm’
H,,n . Wave height, subscript 1/N means average of one-Nth highest values.

T. :Mean zero-upcrossing period(sec.)=2n Vmy,/m,

m, . n-th moment of wave spetrum
N. : Measured number of waves
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No. ofRuns
Wave (No. of waves encontered)
F,=0.275 F,=0.15
SP1 4(200) 1.5(119)
SP2 5(243) 2 (141
SP3 4(207) 2 (150)
SP4 4(191) 2 (155)
SP5 4(196) 2 (166)
SP6 4(212) —
Time/Each KON 5.64min. | 11.20min,
Total RUN Time 141, 1min. 107. 3min,
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Table 3 Statistics of relative motions and vertical motion

F, | Items SP1 ‘ SP2 J SP3 { SP4 ] SP5 | SP6 I Average
Dota* 24.47 24.19 22.75 23.16 21.75 23.21 | 23.26(21.56)t
Tor* 7.58 7.52 7.41 7.46 7.46 7.46 7.48 (7.50)
Ry 0.803 0.691 0.783 0.856 0.846 0.795  0.796
0.975 | Cran” 18.22 17.97 16.89 16.97 15.90 16.90 | 17.14(17.78)
‘? _T,,f 6.93 6.89 6.71 6.68 6.58 6.68 6.75 (7.13)
DT 0.466 0.126 0.086 0.033 —0.01| —0.046 0.11
Lz —0.386) —0.476| —0.444 —0.450| —0.548 —0.528 —0.472
| Zims* 4.53 4.52 4.17 4.28 4. 11] 4.24] 4,32
| Cnt 20.66 20.73 20. 41 20.71 20.19 — | 20.54(19.43)
T 8.66 8.54 8.38 8.28 8.36 — 1 8.44 (8.44)
0150 ¢ Gt 12.83 13.09 13.27 14.23 13.34 — | 13.35(15.41)
i Terox 7.31 7.23 7.16 7.05 7.07 — 7.16 (7.95)
2.+ —0.199 —0.168, —0.159 —0.114 —0.164 — | —0.161
Zirms* 4.01 4.01 3.90 402 3.1 | —| 3.9

* 1 A superscript % means analyzed by ‘zero-upcrossing method’.
“ I A superscript+means analyzed by 'FFT method’.
T 1A letter in the paranthesis means calculated value by strip theory without considering the dynamie
swell-up(7].
gr1 . Relative motion at stemhead in ‘m’
{r2 : Relative motion at 0.15L,, abaft F.P. in ‘m’
Zy : Vertical motion at F.P. in ‘m’
: Upper bar ‘=’ represents temporal mean value.
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Table 4 Deckwetting frequencies

F, Ttems SP1 [ SP2 J SP3 ‘ SP4 SP5 l SP6 I Average
L N ) 52 31 37 30 34 | 377
Nt 111.6 110.6 82.4 98.3 79.7 90.4 95.5
Nottor 88.9 86.2 69.9 74.3 57.8 74.9 75.3
Nutts 99.6 99.4 81.3 88.8 70.8 88.9 88.1
0.275 Nutin 112.0 | 105.8 90.8 97.8 78.7  96.7 97.0
Nurio — — — — — — 55.5
N 36 44 28 32 2 31 32.8
Nz 95.7 93.5 74.4 85.0 69.1 82.4 83.4
Nuzo - - - — — — 64.9
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36 FA44, ol#=E, FEA
Nu l 9 12 13 10 15 — 11.8
N 1 29.2 3L.9 34.5 26.6 39.9 — 32.4
Nurtor | 39.6 40.8 38.6 41.9 36.7 — 39.5
0.15 Nurts) ; 43.0 43.7 41.3 43.9 39.4 — 42.3
Nurio } — — — - — — 29.9
Nu LT 9 11 10 12 - 9.8
Nuz 239 23.9 29.2 26.6 31.9 - 27.1
Nuzo - — — — — - 29.6

where,

N.1 : Measured no. of deckwetnesses per hour at F.P.

Nz . Measured no. of deckwetnesses per hour at 0.1L,, abft F.P.

: Superseript *~’

presents measured no. of deckwetnesses.

: Subscript ‘(0)’ presents calculated no. of deckwetnesses per hour with measured relative wave.
: Subscript ‘(s)’ presents calculated no. of deckwetnesses per hour with measured relative wave with

considering sinkage of tne ship.

: Subscript ‘(r)’ presents calculated no. of deckwetnesses per hour with measured relative wave with
considering sinkage of the ship and dynamic swell-up.
: Subscript ‘(¢)’ presents calculated no. of deckwetnesses per hour using strip theory.
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