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The Wave-Cancelling Effects of Waveless Bulb on the High Speed
Passenger Coaster M/S “KURENAI MARU”
(Part I-The Model Iiesistance and Propulsion Experiments)
By Takao Inui, Member
and Tetsuo Takahei, Member

Summary

In March 1961, a full-scale experiment was carried on the high speed passenger coaster M/S
“KURENAI MARU” concerning the wave-cancelling effects due to a large bow-bulb which was
specially designed according to the Waveless Form Theory.

Before the full-scale experiment was carried out, an extensive model test program was conduc-
ted. Three papers have been prepared to describe the model experiment, the full-scale experiment,
and the wave-pattern stereo-analysis results respectively.

This is the first one of the three papers. Descriptions are made about the ordinary resistance
tests and the self-propulsion tests which were carried on two simlar models (L=2-5m and 5-5m).
A brief history of the developments of the Waveless Theory is also mentioned.
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Table 1—Particulars for Passenger Coasters on the Osaka-Beppu Route

Name of Ship KOGANE MARU RURI MARU KURENAI MARU
‘Order of Completion 1 2 ‘ 3 4
When built Aug. 1936 Dec. 1954 [ March 1961 Feb. 1961

Lgp (m) 745 74-0 80-0

Ly (m) 77-4 78-0 83-6

Loa (m) 80-2 80-8 86-7

Byip (m) 12.00 12.2 13-4

?DMLD (m) 5-80 5:80 6-25

“T (Mean)(m) 3-58 3-66 3.9

& (Trim)(m) 0 1-0

4 (Full)(®) 1,763 1,796 2,277

Cy 0-535 0-527 0-526

Cs 0-575 0-577 0-588

T 0-930 0-914 0-895

Cp 0-742 0-760 0-781

G.T.(T) 1,905-97 1,862+19 2,928-39

N.T.(T) 1,006-59 995.67 1,621-99

Passengers 710 911 1,113

Crews 72 79

Main Engine MPRH 81,2002 6UET 30/65x2 MBSt Role e

M.C.R(PS/R.P.M.) 1,200/260% 2 1,200/280 x 2 ' 2,000/275% 2 2,700/250 % 2

Vi (at 85% M.C.R) | 13-0(1,020/202x 2) 16-0 [ 17-9(1,700/265 x 2) 18-0(4,210/235 x 2)

P CVBBID R X oMY - B - KEHOHDARHE B X 5 i ot O RNEHEDO LM L it ok,
FEFETHPARPTIIRIT b OB MBS BETHETERY L OTRY, PEo LREiEfc

BEIRL T, MEED bR 7 v — FERIC S\ CERET O 7o NI B O FRICHFIOBE X 20T\,
ZD—WTFAIFTEREMRET R 48 BB X 5ok 1/50 A (£BR) wounwTD [H v 7R
BHHEE | OKERBROFELREC L 5 102 b0 CO—REKERBROBMEL R 2 R, ARRORD
WIS RE EOE LWR 727 r 50D (bHWIZ0®ME) KRALT, Wby smEit#EEs
e, ZDIVIREKOERAL b O MERKR THEUCEILL T, COMEDKSEY T, BEEREST
MOBWHIBREBAELDII L W30 ThHb, ERRIT 32 £ 9 B~10 B, HAAECHCERRBROEN
EMBEEC X 5 BAEHMAEEBRN T bR, <RV EFEAKE L OBERIZOL ELBIIL IO
FThsb,

COERIIFA UL BEMOBREYPSLC LT, Evr I TH» CEEHE T~ % — %A L CTAINELS

h, —HERBIFIC X >TR bR 5 NI EFEOFER CORBMOBH OEMMAILID pipe friction A
bh, SHRIANPLERS 2y POHEINRZELT DRI DTHBLD, FAEhERTIEREYETCH
BTl Lisi i, ERAOHBREEROZ L, BAROZCOWTATHERNCMESLSERL LD
oo ZOEMDIDIITABREIK & SR HEABEE - SHEBCR+4 it b o TR 2 R LB &
W EBTFEENL SO LTV, L Uied bRAIEHO R e bH#L €, Kv7oR5|he
SR EEEMOMRIME LB EREE TR, 20X R HECHEDOERMELZIIOX ) LRELXLS
BEEELITH X, FBEELDNTWA LY AEETHLAEZ LRERINC, Ozt s, WEDED
FHREERCEA T 5B ET 2 E MG LOFERMES piping ORERY, bhihExbbeT, &
DERE—HITHID & Lo FAKE TR OBER SN E LT, 208, HREDESARERDBE THOR
THEMo B X 5 Bulb Characteristics OIFAN TP ICHIT S Z 2 L, ThNERBAED [Waveless
AR | RO L ool o LIXEHEYDED Th 5,

EREA v RS e D EBR Y Waveless MAEIERL, a%k%ﬁ@Léﬁ%ﬁ&?ba&nBo<m5ﬁ
KEY XD, RO 2 S TERHERD S, £OF 11X, FEI BEOEREEY, BROB K XoTT
i { BB D DB X 2T, AANCHEREO I sink FELE 5L, Thic XoTERRBH T
% %Af source @ density %D L 5 L\ 3 DTHBEDIEK LT, HE CEEMMBED LN source 127D ¥ %1%
DL, EbRZOEMIRERWCHL Li: point doublet ZfiINLC, WhPAHARRAFHREL 2D,
T D X5 I BEVBEOHRPPKED ECIMEN CHE—F, EEHFHEO LCRLHFOBRERE CHERN
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BEERL iwiic )5 Waveless Bulb DB HITH LEBET5H%E (B 1H—KkExRg) 77

HERED 55 x2FIALTCWEDTH S, H2OMEMIFCRC L 3, B X 0T 5 Mk
B ERETHLDIIE, 0 dbh, Ryv7 2B TRLEL T OB =3 V¥ ~OMBLRRE Uit
RTiebiow, BETHELZ L, BRLOENTEITWBL W32, HbHhUw» Waveless g
DEZDEHRHEDT, ERELRER - AF7OBR - K& X - IBA B - SIREO 2 £ ERTS &
YEDLDTELSE W) ZERFTHOC, “WEETZ LODELS BRI = XV F — 2 BB T 5.
BRHIZIRWY GLAZOFRTE A F AL LAV TOMNMPIABRTREEENELLL W57 S
ARHBEEZTEI\ -

LEOHEEDEZY, RBREHOIWOEEL - B EOBE oW, KBS OHRHIE L iz
35 DRI A e &Il S i,

ZOEDP L NIRWADEEHE, LR LORRREDHTEL, FAKECTO Waveless JREBHOKE
DT VEERBEWRDDLARHDOTL Bo THHBLE LB NIVOARBEERT CRIIN DI 34 £8 A&
555, TORBZT CRARIVLOEDOER T CIUTEE I htuis bindy o, 34 F5 L w28, Ak
TILHTEC [Bulb Characteristics DIRARZEHE | BT 5 HAER—BE LT D AThHoT, Waveless:
BREIEEERE, RICBED X 5 B0 RRWFTHOME L L 127, bIHREBK X 2T FOTEEERBRIC T
IR T8 E e dvotc,

34 EFED2 D 35 F2 RN BZOHD 1EMIL, < RiWADKREREDOHEC =5 ¥ CHREIN, &
NPEEC S DI N TH B, ORI ¥EKYO X 5 [Waveless Bow OFFZ2 ] MEH X i
BITd & 0lz, Waveless JATIENT LB OB I L O E T  REEFO.D.9D [Waveless Stern OB
R EDT, WETRTGHRERMLFLY S 52N TERFhE S, BENITHROBGRT, < hivioERi
REDUE AL, Waveless B L MERREZEEX I 2 THRAT AL W) Z LRIATE TH Ok, fois
FIFTEE DD 7 v — FEH Lwe <~ AT F=0-323 LIEBELE VDT, (1) BER-IAVFE2OFBE T
bohzr, (2) "NFOREIFEROERI D AT ANCAKIVARBRICIZ I WET D0y, 7
bOLABLEBRBTEBRIKRELSIRETHBZ L, (3) VTOMBRAERR: L CERSHEC L ST
RO L ONBDEDLHZ L, XHLEBTRCHANR, BRARER (1) OAETNERI Ahbhi.
ZL TR IR H D 34 £, S¥Ic L oC, Lilio Waveless Bow OB L FITRIC, < Rl 3L BB
R ETIRERRORER D 12 d D KRR & BT OBRHE L NEAABC sV CfTiobhi, COEIZLBSA.
ERRABOF BRI e, EERAERABRI LIS 35 2 ACFEIRCWEENARE NG, HEET
DERHER L3 RCEBRR BTN, FORER A 3 1B 5,

CHILWADTADOKREI Z CRm T/ ILT Bl 2k 20X ERALTED, FOREIRE2RCTT
BY, DRI, TOEHIZ EROML Waveless Bzho EBRRIZ IO Ml Bk 723 2 A LT
okl r, AMIEBERET, TOEERELR P EEARIHERARBE IR VT, KBRS/
BLIFI ROz LIt X B,

HE, AETREBOBEDOLDIE, {HiRWIHOBRENFE I NITHOBRE, b, 208 T % ToHkic
FAKIIC I\ TR B 1 O — R R~ Tz, :

UTOETR, drBOSERBINCERRRICETAESREL, £25 - B3WL ORIERD X b
b X3 e hidmnbot,

2 (ABULCARBRBOFEL ZN(CMT B AERRHE

35 £ 2 ARCARVAREERTL, BEENAROKEED FHLIEY OBELIND T, 3 BFIA»N A
FHEYPBEBOLEL L TAR—FIRHRBICT & o~ Lico ZORTHEME e\ <R ARERNE T2 [y
BITH L] ORMBBROFTEIL L OED LW ERINC ISV CCRAKE L L EBERCBEONEY 2 CIEX
NTxD, 35 E3H 25 AT [EREMR LAV BT 2ERRME ORI KT 5 B s & 0N EHRRES |
EW3EROL LR 35 FEEHAIC AN MBS T A M REENRE Shic, chixBwiERS

* ORAWEIRTULIPFHEOV LK, BERYRERC LD TEEIOMOFT 2N T HRI NS 2, = 08
BRI ERREDIDO=IAF —BNLE L IS,
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WRORDDB L ZAHLIOTRHE6 A ZORIRNERCRE Ihi*

2T 35 F1Annb6 B ETOREMT Waveless JARERICL DTEFZ LI EBRLBHPTL b ok, %
FRRZOFH LY RAN S ORLTHLOEREER, WPhibhbhOoBKY LENCEHFTHEV T
DT, DEOELIERE, TUTGHEEY OF vATHEAERLR T2k, I Th e

OHEENTHEEHBEORMT w7 4 A2 L A LML T straight L 72h, FRFCHEED 51 288K

BRAFEC LR 2lcZ L X R L L2 ARLHOLDHEDZ &,

OMBEOBATHEL T AT K EREENFRAIN T [BEREITHEL], Ticdbb Waveless Stern

DORIfES, FEEY - BAALFLOBNC I oOTEMAC L BRL, “hi iiEREK XS Waveless Bow
LEHEAZEDRT, BORKECEE 2.5m ObhbhOBAREWd /e MERER LR | OREBTHEL
THL DOHES DODKHTHD T es AlehEobsbHDZ &,

O7 N IWHER L 2 P e EREOAC IO TUL LS THSIBAEIA Wave Patterns OBEICKIIL, »

IWEEDWRBEDAT » 7" THHLEEMAT VA BEEBIFT~DHEXED 26 ARDOZ &,
TR Y, e ZDLELXOREN, THETOREI ODLEERE QB VWEINS,

DX 5 KBRS EOMB 2 1ol k, Waveless fiRIEHROFO X 5 (B) oL TR XLV ORM
A7, AEMABCERMTONBEREKB I ST YRERK TH L ZOF TSN STREAT S O RTE
HABWDOTHELL, ¥FEREFELEORMN LA TLEHTHS LORERHIC WDk, BELILD
CDEZHCRAFL, ERA-INVITOKE L IR « fLEIICOWTIX Waveless fERIB RS b OFIERRIER G
CHRDHOTIRL . Bl - BRLHAVIARDIVOERAR LOREMEL b +IEFR LI LTRET 2 F4%
WD TUnle (LA L, TOHSMIRCMEMOERMPE>TEEINKT),

fﬂbWuﬂ%sWﬁEﬁ@X%%@?%k‘&11W¢#k®I5KWﬂT&OT§ILkL5@?@&(
OB UDEREOHMIR, TihbbroBBENLY BLICRBELTREWT, Thithi@fdbInd &g
T OERAEEMEL B L 5 LA - HRMOBIRICIIOX S KEHETHZ LN TOEFHThH Do S LTI AR

Table 2(A)—List of Place, Time, Kinds of Tests, Kinds of Bulbs for the
Kurenai Maru Experiments

MODEL SHIP
PLACE TOKYO UNIV. TANK | MEJIRO OFF AWAJI
Lgp (m) 1 2.5 5.5 80-00
(SCALE) (1/80) (1/31-3) (1/14,5) (/1)
~ RESISTANCE TEST -
< e {WAVE PROFILE : F3,1 ) F
. MEASUREMENT Gruly. *80) | CAug. "ol
e
QgL | (o) {%’VRX’;?S LSior [BST Bl, F4 SPEED TRIALS ON BI,F4
qag PROP. OPEN TEST (Aug. *60) (March °61)
z -
238 HELICOPTER FLIGHT
8o WAVE OBSERVATION | BO,F4 BO,F4
2% | ({STERBO-ANALYSIS (May, ’61) | (Jan. ’61) TEST ON B1,F4
- Eg (March, ’61)
5 & TURNING TEST AND
4 (4) STEERING TEST SERPENTINE TEST ON
= B1,F4 (March, '61)
=
29 B0,B1,B2 SPEED TRIALS ON B1
SoF RESISTANCE TEST B3,B4
AB= | (D {WAVE PROFILE (Feb. ’60)
.= MEASUREMENT Moy 50
009 May, *60)
m;o
[
co<
(IJZE I
Qo :
=OE <

* = OEBILEN TV, Waveless BRI ) &3 & A 7L 4EkD . conventional bulb X &7z bh,
FTOME R REZXIUDLL, ERGETAEL L OO 5 MBHEERNR T T Waveless x5 B
D LEH—CEESTL B, LARHBE7V - FREKBREREDERRB LS,
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B EM S his vk Isid 5 Waveless Bulb o IERITIH LEBIT 2 H%E (5 1 S—KklRR) 79

SROMENZARICRE S, BREARECRCETRIIALDITHS, LW AD BI¥ LULFH B
TeEMEORIRCGE 2 BC) D BO* Y X FiECR~@ ) Waveless REER L L& EHB O TCED L
N DTHD D, BREFRDO L 5 HFLEMBBEOLEEHR L TUXWinw s OTESEIO NIV X 3
TRERITE L] OEMRABT Waveless B b 2i¥, ¥, 32 R524 7 demonstration {&
HETELDTHOT, ABROEFEY ChOAL LI DOTHFFRRLI B DTRELTRWI LEERELT
FBEIo R ZORMBCEELC, <hinwHis Waveless BRBEHAOLDOHERABE LT, 55 A TH
BHENRBD, POL SRR TCAER TEOLr2FETIIROEY Thb,

BRI E : (1) EBRTHB»BBRAKEID T,

(2) PEREBTEHDHLEBEOEERDI -,
AR (1) FIERLBEEEVRERETELETKE L,
(2) BIREOKENEW-DERKTHOBE LY A0SR ERANEL, BE VS OHRH
WELL L5,
(3) 28MROIHHE VT OB EE,
RAMOFE 7V — FER 0-32 LIEFCBCEZRLTHSZ LIF, ZeBBECLER - LVAORELE X
NENRBTAKEL B BZ B2V EVLI J T GARFTEH D, L L, REKSWTEERTI 5D 5 5K
EMORENTNILETAEL LB LS BT MTENEL] X5 EMEE EosRIz x4,

ERRBRC I Z > bh e KERROBEIIE 22X (A) CRTHEITELDT, 2hbD5HLABRET
k> 301k 35 £7 AEAKE (2-5m HAE) CoOEMARLBMUER w74 A RE (A7 BO,F3,
F4 03f), BIOCAFE3AENERFE 1 AKE (5-5m EE) CoIEK - B - B L0 7 25 B
(A7 Bl, F4 02 Thb, BT 36 1 8, EAKECERIN 2.5m BEK ¥ 3
Wave Patterns D 25 VA EERIE (17131 B0, FA4D28) wonwTiY, SEEEOHELIW (BRE
P wdT5,

FEROERRR L SDOREKERBRE e BHKE - BKD L CTEET IO TRBREMOFEY S
WL, ¥l hihuARMEOEROERATEREY ¢AELT, ZhdbbebZ LRI, £DORENE
F3H2E (B) WRTEITHOT, UToOoMETR Iy SFMHE 3 CREO: TARMKE] wihin X
T, TRBRRE] LHLT, BiFsz it

Table 2(B)—List of Load and Draft Condition for the Kurenai Maru Experiments

R TIR RS

FOR TANK TEST ' MEASURED* FOR TANK TEST MEASURED**
Lpp (m) 80-000 80-000
Lwr (m) 83602 | 83-500 83-000
Byip (m) 13-400 13-400
Bumip/Lae 0-168 o 0-168
Tr(EXT) (m) 3-026 3-067 3-200 3-053
TACERT) (m) 4.826 4.687 4-200
Tmean(EXT) (m) 3-926 3-877 3-700
Tr/Lpp (%) 3-79 3-83 4.00 3.82
TRIM BY STERN (m) 1-800 1-620 1-000 1-122
&8 yog B 2,338 2,325 2,080 2,074
4() vor F4 2,377 2,364 - e
Remarks * Measured at the Full Scale Test (March 13 & 16, 1961)

** Measured at the Official Trials (Feb. 13, 1960)

* LT DFEBROVWTIRANIERLIUE2E (C) B0 &,
** KBOBAW 46%,
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Table 2(C)—List of Bulb Particulars for the Kurenai Maru Experiments

BULB SERIES FOR CONDITION BULB SERIES FOR CONDITION (B)
(TEST CONDITION)  (A) (TRIAL CONDION)

BULB No. BO B1 F3 ! F4 1] BO | Bl i B2 \ B3 | B4
DISPLACEMENT 4(8) 2,333 | 2,338 | 2,353 | 2,377 | 2,074 | 2,080 | 2,104 | 2,123 | 2122
WETTED SURFACE S(m?) 1,243 | 1,247 | 1,266 | 1,288 | 1,086 | 1,09 | 1,102 | 1,124 | 1,103
dg*=4-4 (BO) 0 5 20 44 0 6 30 53 52
dg/d (%) 0 0-21 0-91 1-96 0 0-29 1-16 2-08 2.02
SgF=5—S (B0) 0 4 23 45 0 4 16 B’ | U
SB/S (%) 0 0-32 2.05 3.88 0 0-19 156 3.67 1.79
Ap/Ay** 0| 585 | 1140 | 1675 0| 58 122 158 173

POSITION OF BULB CENTER |
[
O L B AR e | =P 1.5 1-5 — b 0 15 | -2:5
(—-.AFTWARD) |
RN TEOM T o OF BULB - 0 | 1.80 | 3-000 - 0| 1.000 | 2350 0

* 4dp and S denote the increment of displacement and wetted surface due to the attached bulb,(the draft being
kept constant)
**¥  Ap=max. sectional area of bulb; Ajy=max. sectional area of hull

3 LT ORIK - FTEEPLONLE

%0 %2(C)ITSE D EMABROEM & LT MRERIE) #5% e LTHEIh 2O AR 1 (F3-F
4 DEMIE, 34 FOoF R WABBEORET [AFRRE] X5 LTHESER W XD 48D Sv7
(B1-B2-B3:B4) EHMNRIN TS, AECIZZORMPEEL VT EELDVEREBYE BO (Zh
BEELEWVIBRETHS) ©onTh [AR] « TRR] HREBTOMET 2HFL2ET T s, 4EDOERR
BIIERBAED S Wi Wi o/ LIy Bl L ERBARE VT F4 oo w5 BT ahbhic
2N, TTTCIRINLD AT ORE L FNAHEIREEFHFCOWT—HELTERS, tBH 1 K< iswi
DEMBH L BERBHR L 27T,

—B1 BULB oo —~F4___BULE

oWl

(LA

de L

B A W e ~~--'~-g ____________ T~ -—L-—’..’ o

AP ’ P A B C
Fig.1—Body Plan, Stem and Stern’ Profiles for M/S Kurenai Maru
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WITHOUT BULBBO)——— B! BULB—— F3 BUB—— F4 BULB----—-
y 40w 4 , | Wi,
F / ’ - WLINTES . “
\ ]7 /b o ; P /\' Jowl
X ] = Sy

/h‘/ —[ \B . 20w A st ‘,, \; Tesqemt

< B n ,—/""_J N \‘
N—f— L — e
/ / q[[ \ ‘~\t\' YT ; : 1.3 \ owet

f 3 ‘

W\ W) ' | & | [} |

4 . =

74 ” o FP A@)B ()

Fig.2—Details of Tested Bulbs (B0,B1 and F3,F4)

Profile for As Built Condition (With Bl - Bulb)

Bl - Bulb Flit - Bulb Stern
Fig.3—5.5m Kurenai Maru Model (Mejiro No.1 Tank, Transport. Tech. Inst., Tokyo)
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(1) BO (B2R): An7% it WEBEMET MK hiavil oXERELSLLH T,

(2) Bl (3 1,2 K): <hisui - O EAMNRMO I Lo LEER S EFTEML TV 5HE,
BATE S bk 5 LEEOHWEREREGES, BEORBMBEE THL ) sBEOAE I L LTRIS
N b Do o2 LEDHBIOWTILD b UDABRRIC X O TRBMEY R L ThrbRD b OTIL
BWDT, B 2RETEY LT OBEHRLZ b TARDONB DD (1) © B0 X OEIEDTHE
Vo TR, BAKE 2-5m BEIROWTILE 0o3vy Bl ik 34 ERKOFRICIWVWLST 7 4 VTHRBEINRT
FEABDREEYER L TWiEhDle, £07d 35 £7 FUEO [RERE] oW TORBRTIE, = ORREO
RE L LT B0, bbb LERGERER L

(3) B2 (NEZ®) : 17Ok FP K%, $ORMO FP »OLORHERFEMT 1m KL, 7
DN FERE keel line DR R bdic D, 25 7 4 ¥ THI.

(4) B3 (HEEM) : ~r7ddk FP O 1-5%L Kk, B2 #EbRAXL LD, RETE
BER B UERATREE Lic,

(5) B4 (NEEHK): kX3 B3 bbb TrdkEl L, ~ArdhlpEY FP 0f) 2-5% L
Rl b D, B2-B3+B4 0 3MD- 7R A IS E D AERL, POEELY BRicLicv ) — X%
LT\B, B L LT B3 3o 3 k<, B4 24 2L {E W (328,

(6) F3 (32) : fiff - Wike & B3 izig% L\ B3 & F3 r OH#i» b MERKD EfLic b &3
ANT OB OB ET & D, RBTHBTEE, 20 F3 07 XERRRE TR0 TARCEEL
CEMT D &\ 3 WO H RS CEHE I Wit SFER MO TR B#BEOREH - CRB LOEMBEL
EHHEBbyT, N7 OREE Rz h OFlIRE X 7o

(7) F4 (81,2 ) : BEOBANE2T, VT RERERNT (EOBHIFFED REIEN VI
B) T LREEIN, F3 A7 maicfREy @MU T A7 DME - IR - KEI L izt AL Waveless
HEBBOERT HECESRI DD ELANTERDOIR T2 D %, F3 5 keel line DERBTHRS
RO L, =20 F4 ik 1-8m O Y 2RETCABOMERK 4-826m Rzt l, ¥l n
FARMOKEN F3 Cik FP 55 1-8m ThokD%, FP 1 b 3-0m $ichb RESHINW X BT H R

25™ MODEL RESISTANCE _TEST _(TEST CONDITION)

BULB __[COND|Leromllwi(m P et A b Fe e oo bz Bateaeen IMAR K
2% WIHOUT®Dlreqr oo o b |-23-81006630] 1.096 | —O— 1
e F4 BULB | conp 2.500{2.612['% /?21/50: 25.110.06811] 1,138 | ~&~ /
.5 08 [E3 BULE 118 :
1)l T
=
i e 1
F_’\
to L ;“g
D3
L >el :
og| 7
8L =i
Hg- /L ;

Ce=R4pvis
o~

44 G = (I+K)Ch , K= 025
& C} ! HUGHES' (1954)
~ 3t REMARKS
< * TESTED AT UNKEN
9 WITH ALL APPENDAGES
} - FORMFACTOR K=0.30
oy
s 1 s ®
L) * =
0 ;J‘G"’F L L i L 3 B J
0 05 .10 IS 20 .25 30 35 40

y= \71_,,,,_ e

Fig. 4—Resistance Test Results on 2-5m Model (Tokyo Univ. Tank)
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EEEMR MW kT %5 Waveless Bulb O fAEHITIH LB+ 52 MR (581 8M—KkERR) 83

WS T EEEFE L

ZIRCERBEEAKECERENE 5-6m BEIOBEEY/RT, ~AF7D/NPIWTH Bl, REWHR F4 T
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Fig. 5—Resistance Test Results on 5-5m Model (Mejiro No.1 Tank)
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Table 3—Propeller Particulars
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Fig.6—EHP Prediction Curves for “Test
Condition” (B1 and F4)
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B1 BULB F4 BULB
NUMBER OF PROP. 2 2
AEROFOIL AEROFOIL
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ONE BODY ONE BODY
DIAMETER (m) 2750 (0-1891) | 2-730 (0-1877)
BOSS RATIO 0-211 0-212
PITCH (CONSTANT) 2-640 2.730
PITCH RATIO 0-960 1-000
EXP. AREA RATIO 0-553 (0-555) 0-560
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WIDTH RATIO 0-327 B35
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UNKEN AERO- | UNKEN AERO-
TYPE OF SECTION| UNEE? Lt
ANGLE OF RAKE 0° 0°
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DIRECTION OF
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Remark : Dimensions in parentheses are
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Fig.7—Propeller Open Test Results
(Mejiro No.1 Tank)
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Fig.8—Self-Propulsion Factors for 5-5m
Model (Mejiro No.1 Tank)
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Fig. A 2—Wave Profile Measurements for the
Pumping Effects on M/S Kogane Maru 1/50
Model (Tokyo Univ. Tank)
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Fig. A 3—Resistance Test Results on 2-5m M/S Kurenai Maru Model for Trial
Condition (Tokyo Univ. Tank)
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