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A Study on the Waveless Stern (part I)
By Michio Kumano, Member

Summary

This is the third paper connected with the “Waveless Hull Form” which has been developed at
the Tokyo University Tank during last two years. By the first paper, it has been ascertained
experimentally that the wave-making characteristics of the bulbous bow is actually represented by
an isolated point doublet, and that we can expect to realize the “Waveless Hull Form” by fitting
two suitable bulbs at the bow and stern, respectively, of the carefully pre-designed main hull form.
The second paper, presented by Prof. Takahei, deals with the problem of the “Waveless bow”,

While this third paper deals with the “Waveless Stern” from lﬁche above-mentioned standpoint of
view. Unlike the bow wave, the stern wave is affected by the boundary layer, growing thicker
and unstable near the stern. So it is not so simple to work out the problem theoretically as in
the bow wave. With these effects of viscousty it redouble difficulty that the stern bulb is conne-
cted with the problem of the propulsion. Before proceeding to design the bulbs, we must know
the starting point and amplitude function of the stern wave system. However, we have only poor
informations about the behaviour of the wave near the stern. These must be determined almost
experimentally.

As the first step, it is desirable that the bow wave system is canceled already and the stern
wave system is sin term only, because the wave of the bulb also has sin term. Resistance tests
were carried on the bow-waveless mathematical models, C-101F and C-201F, fitted with the
various stern bulbs. Thus, by trial and error method, we pursued the optimum bulb for the
designed speed.

Through the above tests, we may conclude fhat the “Waveless Hull Form” has been almost
completed in C-201F2x A4 (see Fig.7,8,9) at F=0.28. '
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1-2 Waveless Stern
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~ TABLE 3 PARTICULARS OF STERN BULBS
STERN BULB MODEL WITH STERN BULB

oy, 1A% | o |Posmio as, | L L vr | St
NAME /V o, oF /s pe 0A T'. B
R AR A m) | (m) | e o)
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C-ZOIFz A4 X 49.8 ” v . ” 78.314-| 1400
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T F=0.1 fEDEILRVERTE 5, HBOMBIMT YO TIX, friction line ¥ LT, MREELERICA
f7= Hughes’ Line (1954) ##RH Lo T7cbb

1
SOV
VL >"
v ./ ..
K=TREEFHH (form factor) .
K %, F=0.1 ffikHs\T, Co Mg friction line 2T L 5K, f[HiEdI, C-101F kil K=
0.16, C-201F X8 F2 b L K=0.25"C, TIUMRB A7 I 5Ll D, Bbbisdt, il
C-201FxX A4 ID&& F=0.1 Of};px< K=0.25 7, K=0.29 @ friction line w1, K & LT 0.04,
FRBOC LT 8.62X107° I1JRRE - 7 X BAEIREHERBOMMN L A Dh, Co REDHIEFE LB
B —H Ct X9 Cr %% L3I, Cw ZRDLR, FIMKCHB L5 C-201FXAL O Cw HgITE
RSP % # M LT base line % 3.62x107% & kD7, '
32 % =3
S CHE 4« DMlif% TABLE 2,8 28FR LIsnBRANTAHRI 5,
(1) C-101F o3RS
C-101FXA1l O C; fiix F=0.28 K\ (A7 L] 2 %X L, £hi hEG F RERTE, 22
DT> NTHED C REB R IIBBEITLE LOZENLZE LN LERTE, V7 0BEER, 5

AWIEANTR I BRAEEOMMEE L MELRTH Y, BrORBAVFRRBLT, BEAAVIREDT
by S CBAERLU T Bo AL IRARME L7 HCRE ShicbOTh 5o MREIXKIED T b H

Gy, 066(—2. 0% Llogn

R e R L T
.‘ :// . \\\ & 3 " . 2 - 4 3
= - g g f :
- L e LU e
s S~ % = we==cm | % »
] 5 \\\ : 1 2
] : = — ity
"\\ A = e \{\ A \\t
\\ \ \K
\\ _\_” \ s \ :Eéﬂ'
I s s S I N\ 32
¥l P alhmmed - S $§
\'\

Fig.3 .Lines for C-101Fx Al



[(AEMITEMBRBIE IR X OEER]

68 - : EHRBESHR LK B85
(W) on
A1 5 ;qz A 14
. WL 73 iaE
A N \ i § 1A A1
< i 2m. - e
1
- N
AT : L . &
- = < S A
< e _ A RUBITIAN "
M ‘ \ )
e SUL e \\ : [ %
e — SWL N2
s I —— NANER
Gt ém. \\;:
N T
NN
a8l
76L
66L
. = W SBL
B e \\ 2hpy . t ; | . == - ggt
// : —T-n.\.e‘., _\’\ e = ; et /j}"’— -
7 /,._—ﬂ:— B MRS R WL
. i =" —
C B . AP % % # : % 1% T4 2
Fig.4 Lines for C-101FxA9
=R
= 4712 .
. —o— (| IOIF(MEASURED) WITH BOW BULB
00020 o COIFXAL + ) WITH BOIIANDS[ERNBUILSI
= CORRC )
100015 ] }/?//{/ .
T S e " L %
~—] mw«;—o—o—- =
——] - o oo P .
00005 , ke et
' | P
9 . . oos a0 . o . 020 025 * 030 035 040 045 - 050
o . DESINED
| SEED
Fig. 5.
2 Ry =
o

—o— CHOIFIMEASURED) WITH BOV BULS -
00015 | —e— C-DIFRAI "+ ) WTH B0W AND STERN
: | e C-0IPXAT( + )

o || — /?
5 04

" [-omso—o— =Yg
0 . 005 010 @l 020 025 * 030 03 10 045 050
DESINED
SPEED
Fig. 6

I ORI, YAV LA CERR B, B FEABRCTR SO SARTH B, Cu it F=0.31~
0.36 T 12 REDTW5o £TT, »Vr 7 HRbICEIT 5 REROEELY—EC, ¥lch LB (2.5%L AP X
DEF) BB L INT fairing OBMSRTTH Lo bDO A9 T, 4AER AL O 2/3 FHrito2Twb,

fairing WHETTHOIR, LOBEFCHINSD D, O TR, A9 %35 4 LEIMDTY, SRk
DERSZBT LIV EAS, A9 ik F=0.28 fHETERLLD, BBDFETEHD F=0.26 FES\ oo



[(AEMITEMBRBIE IR X OEER]

Waveless Stern " o B % 69

i N \\ s —— /"2”—— ‘-\\\\ -
: : Rl : TR S
\Q\ i : B— ] : S
1 E2 5 A ' / c
Fig.7 Lines for C-201F_(2) xA4
o R
G ZPVLZ
—o— (-20IF (MEASURED) WITH BOW BULB
0.0025 & G-201FxM( #-)WITH BOW AND STERN BULBS "
00020
001 , ‘ /4
A -
\M- o :n Vb 10 /N .
00010 —— ] B e Pl
’ ' T = k2025 _C-200F x4 (13.2%)
K025 c20IF (130T)
00005
0 005 o010 0l5 020 025 * o 35 040 FXa
' DESINED 0 o o
- SPEED
Fig. 8
P -
G er;‘f
——o— C=20iF (MEASURED) WITH B0W BULB
i00015 | —o— G-20IF¥A4( » - WITH BOW AND STERN BULBS
00010 _ /

00005 ‘- A/

2,
o]
o 54 \’_‘//-‘0—"
0 005 010 ars az0 025 * 030 035 040 F="AC
DESINED ' /
SPEED



[(AEMITEMBRBIE IR X OEER]

108 %

W & %

¥V X2 A102-d

BYi=d OV0 560 020 S0 010 0
\B‘i\ I\\\4l|!||
. 50000
- , 0100
R s aIng NOHLM ( » ) (02 D=
) ST SE0E NYILS ONY MOG HLIM( + )ZAI0Z-0 —— 51000
gng Mos HUK (CINSYAW) Z310Z-0 —o—
a2:48F
5 \ i y nhO }
0T "3
H o5
_ 0 Se0 00 G20 . 020 s 010 800 0
4 . . T Sa0
(555 23107 P 5T0N Q
FTRViES ot Sroy —t |
! 2 Q\x - 01000
i ’ N
’ , 51000
. 02000
SAYE NS ONY 08 HLM( + )PeZ3100) —— 52000,
9708 408 HLIM (QIINSYANW) 241020 —o—
4 e
2T .




[(AEMITEMBRBIE IR X OEER]

Waveless Stern o W % 71

F=0.28 C 1/2 BB DO T B —BIZ A T{ED G, Cow HiFIEE F BEBRCIZ- AT LOEKR L W E
WATR KT LT EEAD B FRR-AATR EBITBDE LOBEDOEMNE, ~VTE DB LiRE
D, BMEECHTHEBER B WVPIRoLBEREGTh TV R LRbRS, L LAELYSHLTHN
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DB LN TERMEMRB A ANTEAT VA BT LI OATRBEOBEYARLIER L HETHS L\ %o

BAEE TOEMPAIRT, XOXIVBLBTLEKRDX 5 Th 5D,

(1) MBANVTRLY Co ZWAIRBZLEZBLTH b LOLBE - ATHOBER - VT HDOTIL,
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