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Experimental study on Butttock Flow stern
by Shiro Watanabe, Member Minoru Sakao, Member
Sasagu Komaru, Member Sekio Konishi, Member
Summary
Aiming to reduce the viscous resistance of fat and low speed ships as tankers, new ship form
encouraging buttock flow is proposed.
Resistance and self-propulsion tests of C,=0.88 and 0.84 model are proceeded. Characteristics of
the new ship form are remarkably less profile drag and less wake gain.
The latter defect can be improved by properly designed skeg form and bilge corner form.
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Table 1 List of 1.8m Model
Model No. ILMIL/BIB/|Cp | L.c.b Remark
04465 A | 1.8|7.012.210.88~1.889|0rdinary Stern
04465 B | 1.8 7.0]12.2]|0.88|-1.689|Buttock Flow Stern
04464 A |1.816.5[2.210.84/-0.466]Flat Bottom Buttock Flow Stern
04464 B | 1.816.5|2.210.84]-| 003|V-Bottom Buttock Fiow Stern
; Flat Bottom Buttock Flow Stern

04469 D | 1.8/6.5|12.2/|0.84/40.628 Change of L.c.b.
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Table 2 M. No. 04465-A & B Test Condition

Lpp (171) [ 8000
B (M) 0.2582
| Conditron Full Half Light
df (M) 01074 008/ 2.042
_da(M) a./174 2.099 2078
< dn(M) 0.11/74 2.090 2.060
“w | AGE | 9300 | 3430 | 23.77
S LS| 279800 2705/  0.592/
g Cb 0.8798] 8478 01357
S Cx 0.9984 02.996/ 2.9954
N 2882 087111 2482
>y Cw 09284  p90/3|  0.8808
LCo(%) -£889 | -2322 | -~2U7
de() 4.4(74 2.08/ 2.042
dalr) 0./(74 2029 2078
Q| dmer) 01174 0090 | 0060
Q A _(k9) | 4800 J34.20 2357
N S _(1?) 23882 a2.7420 025970
S s 08774|  03666) 845/
o | _Cw 2.9990| 09987 29948
§ Cp 2.8789 2.8703 2.8436
X cw 0.9144] 09048 08854
Lo (s ~1887 | ~2046 | -2524

Fig.2 Comparison of 7, for Model 04465 A & B
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Fig.3 Body Plan (Aft. Body)

aorer Table 3 M.No.04469-A, B & D Test Condition
. Cy: Schoenherss line
aonor 3 C HNO. 04459 A Lpp (M) (8000
R — DM NG 04467 -8 // B8_(r1) 0.277
voost % 2;8 g';
I Condition Full Half Light
vore 004 S |_dtem 21260 0.0860| 0.0470
. gg __da (M) 01260 0./040| 00830
T aosol sess- § am () 01280 00950 0.0650
3 S A(KF) | 3280 2960 2460
o ] S (M3) 2.8800 2.7385 2.4240
1 aot y 2 0.8408|  — —
ST patr coap coworrion T T rcom)| —oos - —
0.004 o |—dE(t1) 0./264 00873 20475
YIRS o |—da(M) 01260 |  7/083| 00834
aonal N 3 dm (M) 01260 | 00963 00486
008 E g 4 (£9) | 5282 3944 24843
T S S (M) 08375 2.72:58 AL870
| R | 0.84/6| — -
0066 N Lch(%) | ~1008 — -
& df (1) 0./260 20860 00470
aonah o |—9a () | 0./240| ps040| 00830
e S L dmm) | 07260 00950 p.04s0
a0 /2 ak -0/6 a/8 @20 azz2 g A (k[) 6292 K14 Qj 25_92
IR ryyw S S| 08570 27380] 0.6/60
Fig.4 Comparison of #, for Model N Cs 2.843( = =
04469-A & B o) | +0.428 = -
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Fig.5 Comparison of 7, for Model

. #7- Cp=0.88 0 04465B DIEHifE L, Cp=0.84 DIEHEH L
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. BT DB IEAL X Th, EH EOE. bRIE,

Am BEC LDERABMRR
LAEDRBOREK X v, Cp=0.84, L/B=6, B/d=3.06 0

04469-A & D RO 4m SRR X % B, BHRRRY RECRFEKE CER
Uiro R LA-BEIIR 40TV TH S,
Table 4 List of 4m Model
Model No. [Llt/BIB/d|{Cp | L.c.b Remark
04469 D D)[4.016.5] 2.20.84|+0.628 Plate Skeg
04143 A 14.016.013.06{084|-1.56 |V Skgg ; Bulbous Bow
04143 AR14.016.0]3.06]/0.84|—1.64 |V Skeg ; Large Bilge R; Bulbous Bow
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Table 5 M.No. 04469-D (4)

31 04469D (4) O HAmMEEE Test Condition
i Eoisiiz 4370 T 04469 D (4) (04469D o 4m KR X Com e Foll | Batlnst
~ ~ . L 1{ion
oI, EMRRYER L. R NTOSREE g | oo ful | bk
Schoenherr R X v, SGEMIT 245m » Uiz, ¥ o ELRIRLER 8 (+1) 0.4/56
9y AT —va VE—FIo¥ vy 10mm HRCHL, BRRBROBIT ZZ ‘;4;7;;"
/
EHE—FBIT X 0T, drim | 02800 | 04440
04469D (4) DEBE R IURBREBLE 5, FHAMERYE6K, ¥ ?;’1; 0.2800 | 0./480
PEEHL, 9 X O RS A 6 3 X O 7 1R e e PVl
K7 X0B bk, AR CIIHEHERSRN X\ REHEROF] A (k) 15812 2837
. . Setar 3 Aide e S (M) | 22357 | 20800
Fﬁﬁ éik/\/kiﬁghf\l /J:‘l \«2275 2’375 Z)o Cb 0.845.5 —
3.2 ZHTERICLDIEBHNEROKE Ca 2.9971 -
FSo 2 ¢ Buttock Flow fRENTAWEFIE L W 5 AT REAT Leb () |+ 06275 -
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M.NO. 04469-D(4)

© FULL LOAD CINDITION

Table 6 Propeller Dimensions

M._NO. 04489-D(4) 04/43-A | 04/43-AR
TYPE UNKEN A-4|UNKEN AU-S|UNKEN AU-S |
DIAMETER 07740 | 4%a325 | pas2s
EXPANDED AREA RATIO 2.400 2470 2470
BLADE THICKNESS RATIO 0.045 2050 2.050
BOSS RATIO 2250 2480 2./80
{TCH RATIO 2700 2-57/ 2,57/
LPITCH DISTRIBUTION Constanl | Constant |Constant
LADE SECT/ON Aero- foil [Aero- foil | Aero- foil
NUMBER OF BLADES 4 S S

0.008

00041

M. NO 04469 -D(4)

G I Schoenherr's Llire
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Fig. 6 Residual Resistance coefficient
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Fig.7 Self-propulsion Test Results
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Fig.8 Body Plan (Aft. Body)
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Fig.9 Cp-curve (M.No.04143-A)

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

Buttock Flow #f B o© W 3¢ 41

BMAEERIORBREYE 7, I-RBEEYR 10, BX
Table 7 M.No.04143 A & AR

Test Condition O/ 11 '
K 10 wnd & 5 CARE OBHERT5E V. Zh X b EEIK
‘gﬁ(fﬂ; 2000, Pt s R EFRS LR, BWEME X BT 5 LR 12 0 X
M ., _ =
/g 4.0 Sz b, B EDOHBRLEMLRL U5, K 121338 (2)
8/4 3.06 TEHINTHLHHDEZELDE EFELRE TV,
< [ dacrn 0:2/%5 0./52 THE, Ay 7 HBREXZ2EBMBROBEVNHL TR bR,
S |dm(rm) | 02/78 | 0142
, ¥ L4 ) 2874 2374
e S 29044 Modr Cf : Schoenherrs [ine
N 2.4393 azedl ; 3A —— FULL L0AD CONDITION
S 09944 | 09710 0008 3 -G 04ld e BALLAST CONDITION
Lcb(h)| -154 +2.07/ s
af (1) 0.2/78 po0d- et
S Ldatn) | 0278 /v g
o | _dminy | 0.2/78 /
N |4 (k) 4845 / aouzy
I s | 38788 /[
S LG 0.8378 // 0 53 YT 075 220
Y |- C» 29944 —F = UG T o
Lcp )| -/ 4426

Fig. 10 Residual Resistance coefficient
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Buttock Flow fAfll o OERMELL, FIROB IVPERECHNE TELRIBEOLICTHZ by
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Fig.11 Self-propulsion Test Results Fig.12 Comparison of Form Factor “K”
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