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A Study on the Practical Development of Waveless Form Theory of the First Kind
By Mitsuhisa Ikehata, Member
Hisashi Kajitani, Member

Summary

Three kinds of “Waveless Form theoryD are at present schemed at the ship model basin of Univers-
ity of Tokyo. The first one is the theory that waveless hull may be given by using bulb to the
simplified main hull, while the second one is the theory that the least wave making condition will
be realized by the complicate wave interference due to complicate hull geometry. The last one is
the combined idea of the above-saying two theories.

As the result of the basic research? concerning to the theory of the first kind, the hull form
with the bulb of the smallest size and of the least projection outward from the main hull has been
strongly desired for practical application from the structural and the operative point of view.

After discussing the possibility of these desires, experiments are made to assure using mathema-
tical hull forms (named U-series models), of which source distribution is uniform for draftwise
direction. However these U-series models have more or less curved bottoms, so further experiments
are needed to verify that the waveless form could be realized even with a conventional flat bottom

hull. On the other hand the wavemaking effect® of the lower part near the midship is pelieved to
be comparatively small. Therefore the authors adopted UF-series models to examine for flat bottom
hulls, cutting off artificially the bottom of U-series models.

Further approximate approach is required for such a shallow draft ship as a coaster or a ferry
boat. As an example, the SEIKAN-ferry boat is served for further approximation, only keeping
the load waterline of fore-half body exactly the same as given by the stream-line calculation of

planned source distribution.
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Table 1 Model Number & Source

002 F=0.277
Strength Ul1o Kol = 13
M. No.| = mo ai Qn
U3l 2 .2 3.68009 3.48009
Us 4 .2 1.93926 1.73926
Ué 6 -2 1.60934 1.40934
uri 2 .5 2.72725 2.22725
U9 4 K 1.63213 1.13213
U1o 6 .9 ' 1.41740 .91740
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Table 2 Particulars for U-series Models and Their Optimum Bulbs (Lp,=Lyyz=2.5m)

(]
0.20

Model No. B(m) 7(m?3) S(m?)  Bulb No. ao/L JIL xp/L  dp/v (%) 4S/S (%) Apl/Aw (%)

U3 0.380 0.1053 1.290 F 2 0.030 0.05  —0.025 - 2.49 4.15 21.8
Usb 0.374 0.1074 1.299 F1 0.034 0.05  —0.010 3.87 6.11 31.6
u7 0.371 0.1063 1.295 F1 0.030 0.05 0.030 3.18 7.07 24.8
U9 0.363 0.1078 1.299 F1 0.034 0.05 0.035 3.41 7.59 29.2

ago=effective radius of the bulb
Sf=immersion of the bulb center
Xp=longitudinal position of the bulb center (+foreward, —aftward from F.P.)
Ap=max. sectional area of bulb
A,=midship sectional area
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Table 3 Particulars for UF-series Models and Their Optimum Bulbs (Lyp,=2.5m)

Model No. B(m) p(m3) S(m? Bulb No. ao/L f/L Xp/L  4vlv (%) vS/S (%) AplAn(%)

UF 3(xUF 7 0.380 0.08273 1.170 F1 . 0.026 0.042 —0.020 1.95 3.09 20.0
UF 5(xUF 9) 0.369 0.08386 1.176 F1 0.030 0.042 0.010 2.99 5.52 29.5
UF 7(xUF 3) 0.380 0.08273 1.170 F1l 0.030 0.042 0.040 3.92 7.77 28.2
UF 9(xUF 5) 0.369 0.08386 1.176 F1l 0.030 0.042 0.045 3.7 7.88 29.5

SR 451 0.357 0.08302 1.195
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8D, FICESENL U vV —RX0FE T2 LELRRAKCELETE VBT UF ) — X & L, Table 3 i
ZOXEEATH Bo MERETOEHI LBLAERBIIC S XIZTHEIFFRCB P30, KR
LB BT s & SR B0 BB BIED, £4DHAREM L TERALRY Y — XK IEOFEM &
LLoi*@%%ﬁ&i%@ﬁﬂ%T?o%k&rSR45%Aﬁ%ﬁbtﬁ%ﬁﬁ%M@ﬁWﬂ”®$§E%
DI »IBA L,
COX S LTEEROBENEED LR L L b0 dRBbh 2y ERINCHES & & L,
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F1(£) =5.2585 £—5. 0585 £2

Table 4 Particulars for SEIKAN Ferry Boat Models and Their Optimum Bulbs
(Lpp=2.4m, Ly,=2.479m)

Model No. l B(m) y(m?3) S(m3) Bulb No. ao/L fIL Xp/L  4plv (%) 4S/S (%) As/An (%)

S1 0.348 0.04843 0.9191 F 4 0.020  0.0302 0.020 2,18 3.74 20.4
S 3 0. 3766 0.04741 0,9068 F3 0.020  0.0302 0.010 2.02 3.18 20.1

S1, S3 oEEHIX Table 4 TRTs TDLSKEAMLOERWMEL U vV —XCEX, A="—=F4F
—~~DEBLELTIhOETEXOELTC UF v ) —X%Ex, LALLM ELFRERB~ER L,
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€™ (u,0) : local disturbance

$w™ (u,0) : free wave
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— f s e {0 (KJE—u, 0) — 0 (B E—u, K, T) dE:I (19)
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Fig. 5 Wave profile for U-series (F=0.277)
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Fig. 7 Measured and calculated wave-making resistance for U-series
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Fig. 9 Measured and calculated wave-making resistuce for Model U9, UF9
(XUF5) and UF9
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Fig. 13 Wave-making resistance for SEIKAN ferry boats
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