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Resistance Characteristics of Trimarans

by Toshiichi Seo, Member Masanobu Sudo, Member
Shumei Narita, Member Shohzaburo Ohkoshi

Summary

The wave making resistance theory was applied in estimating the wave resistance of trimarans.

The effects of hull arrangement, hull form, ratio of displacement of three hulls, were studied

both theoretically and numerically so as to obtain a favorable wave cancellation.

At Tokyo University Ship Model Basin, towing tests and wave observations were carried out,

using Inuid type models (L=2.0m each) having a low wavemaking level at F,=0. 3162.

Experimental results showed fairly good agreement, in every case i.e. single-hull, twin-hull

and three-hull arrangement, with theoretical calculation using so-called #-correction.

From resistance tests as well as from wave observations, it was noticed that reflection and

diffraction of waves by the hulls are not so remarkable as to invalidate the assumption that the

wave resistance of a trimaran can be calculated from the resultant wave system obtained from

the linear superposition of three wave systems.

Hence it might well be said that the reliability of the estimation of trimaran wave resistance

depends mainly upon those of three component hulls.

-~

In the cource of resistance analysis, it was found that the form-factor K of trimarans was

smaller than that of catamarans which was markedly larger than that of single hulls, in case

each hull is symmetrical to its center plane.
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WhAM (catamaran) OO R, Fig 1 o, 35 —EORLXEE L—&FE LM % =R
(trimaran) ¢#T%, FROME% center hull, EADI% wing hull 2 ez ticd5,

Fig.1 Trimaran arrangement
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EFho0HLEBEELRTLIOTHAHY,

STHRIRMGOEH EORMEE, BERLELEE, BEERADRIKREVLES 5 ARKRLE, BRAVER
BRI E -, BEThE, MEOBREIFEEE, Wb EFIES#EO hump, hollow MR HEE x 1,
LARBRNE, BEIAZEEL, ThIERVCLERMCIER I TS, W2, last hump o F §ij ¢
FEWESNNSBCEBIN A 18D 5 7 — P (Fa=v/vgLl) 1}, WHBRILBETHD, thiIBB T cEToxz
BHH, 1T Fr=0.35 ThHh, Thbl EoE®E ) —over-driven speed—— 121} 2 EHUTE TR & 7o
bo

LA, TORLEENTE > TWARFARIES 5 —2ofREMm L TR &5, BKkE, BAER
B2y T2 b bd, TOXEHAVNVIROREX D WM THLWIBRENRH I, ZhizMmL i
center hull Oy L WIRMF DR LT, BEEAXIKEBECE/DNT 50D T, BRERORL B EEIER
OHEMBER EEb2EL DD, THOKRTFR, &FH, BE, RIO Figl wrtrREES (2K/L, X/L)
CHKREL, ThbOEARIC L » THRARE(LT 5,

ZHRfR O TR OB iR BT 2R E IR, BRATIIEDTA K, Lackenby?, Everest? X 540
DEDEILDDTH Do Wbk, #ONDHMcHE LA =M OVT, Michell FTUA MW cHEEHEH
HEIUCEROBRLBRZLTV2RET Y, ZRBOBEHEEYERNCTRIL, Vo T ulEROEEN
5 ¥ EHHELZONELEIMBABELT, SEMNLERBELERLT WL,

Fo T ARRCEVTE, SIMOEEERYZRT2ERE LT, &, AHEE, 2R0BEYERc
Ao, Havelock®®, #9 LOE X HL - CTEHB/PHEELT, BEFAFELET L, FLT, BRiH
FTHIHRKERBYERL, —COREELBILOT, ZZREFO—BERL, BEDO SR SEETH
%o

2 ZRMOERMNE (BRHER)

Havelock® 1o J X, AAOABHEH K E M ORIBREY AV THHETE 5, ZRMOBWEL D, =2
DRGNP BIRET HEO0 HRERYERESE T, COHARROREBREL KDL, £ RAEOHETHE
TEBLELDND, 1L, COFENBHTE B, UTOZ20RENBETH D,

(1) HBEOHBEREELHTT 5o '

(2) WX 20K, Btk o-kNBSEOMBIEL LB, _

(3) T HMMEE, £TTHMEORETHROBECY 5T, LTORKDEEHIELE L\ o,
o ' RGO EHSET SR TWABEICONT, EEriE
Y ‘ ' '

W% Fig. 2 ® X 51 center hull OH.L0 R B A L3
ZEFROETEERYRAT 5, 8IBE L H @
W, 2=0 BBIEKERYED T, BNV O—#E, o
DADMERIN D, Z>0D wing hull i, «EjcBiL
THRFRICAIE L, &« 0D 0,0 DEER (£, 7),
&, —9) TH5H, 0,0,0" nwH=20BHER (2, 9),

: $'(®, y); € (=, ) BREL, ChbIXTRTEENKHT
Fig.2 Co-ordinate System BY, o ¥ T AIFENCERTH D,
ZhLDOERIE, MEXIVESEHTIE, —BRERD XS kAR TERTE 5,

c@ = _":jz{s(o) sin (Kop sec? 0) +C(0) cos (Kyp sec? 0)}db 1-2)

¢/ 0)= [ 1 O)sin (et sect ) +C" (O)cos (Kop sec* )} (1-b)

¢ @)= [ ":;{s"(o) sin(Kop" sect 0) +C"(8) cos (Kop'" sec? 0)}df 1-c)

oL Ko=g/V? (g : ENOMEE) (2)
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p=2cos 4y sin b (3-a)
p'=(x—x)cos 0+ (y—%) sin 0 (3-b)
P’ =(@—2x)cos 0+ (y+¥) sin 3-¢)

i S(0),C0) FxrhLh sin WIRIEEAK, cos WIRIBBIS L iTh b, BRI TRTELRHETH 25,
RIBBIEII TN TOBIT A BB ThH %o T ¢ L & RARTHBHDH, S(O)=5"(0), C'(6)=C" (6)

TH5o
CORERERLOD (1-b) & (1-c) ML TEHTH L, WREFOWE Cw (2, ¥) OERE LTUTRE
%o
Cw(m,9) =¢ (5, 9)+¢" (5, 0)= [ _“’/zz{sw (6) sin (Kop sec? 0) +Cyy (6) cos (Kyp sect 6)}d0 (4)

Z T
Sw(0) =2 K,(0) {S'(0)-Xc(6)+C'(0) - Xs(6)} (5-a)
Cw(0)=2 Ky(0){—S"(6)-Xs(0)+C'(0)-Xc(0)} (5-b)
K, (0) =cos (K,yF sec 0 tan ) (6-a)
X (0) =cos (K& sech) (6-b)
Xs(0)=sin(K,Z sec 0) (6-¢c)

THDo (A)IFREHOWORAY, BEFEOTED LRI LIBEDERTH %0

ZIRAB O Cir(x, y) 11(1) L (4) %2 T
$ir(@, y) = f_ ”:/20[{8(0)+Sw(0)} sin (Kyp sec?0) +{C(0) +Cw(0)} cos (Kopsec?0)]d0  (7)

DISET L, (T)RFD { } HZAMO BB OEEREETHD, “hbd Sir0), Cir0) LT
3 L= oEmIERIE, kX TtELbR 5,

Ry :—;:'”p ve _":/22[{8”(0) P2 +{Cer(6)}*Jcos® 6d0 (8)

MENERETERINAESDOBRMAEKORDHCOWTUL, BEIRS )M B LRNLRT W3 O
T, FRTIIER I TEL T 5,
XC, ZZT(8)DWT%Y 1/20V3L2 TElD, CW=RW/‘§—9V2L2 REBERAKE L, IEEEKIIO
BEARTHA L EEL DL
z/2 0 2 Gy
C= fo [{‘/%’cosmo-st,(o)} +{1L2_’£cossfzo-c,,(0)}”] d6 (8-2)
BBORD, T, 4% CIRAWTE L RIEBNO TR Tievea/L-cos¥20 | U1 0%, BRIFEEK
(weighed amplitude function) & £&-313C, S¥(), C*(0) et Bz tie+n L (8a) it
/!
Co= [ LS O P+ ()11 (8-b)

DI HBMAEER kb, LT oOoERYE WS,
(5-a) UT2EETS L Cp BKRO=EDORFBCH T HENTE S,

Cw=Cw (1) +Cw(2) +Cw (3) (9)
i
/2
CW(]-):j; L{S*(O) P+{C*(©¥)}*] do (10-a)
Cw (@)= [ 4K, O PLISY O +{C¥ 01 do (10-5)

Cw(3)=f;x/24 Ky(0)[Xc(0){S*(0) -S¥' (6) +C*(0) -C¥ (6) }+Xs () {S*(0) - C* (6) —C*(0) - S*' (6)} 1O
(10-¢)
ThYH, ROBANDL, Cr(D), Cx(2), Cw(3) i, FhFh, center hull, RHS, +LOHEDOEOTH
CESSERESRG THH b b, BOZERIIRAMEEOHENSThTWAEDT, ThbolEY
FARXTHR D,
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7 Cw(2) 1361
z/2 xr
Cw(2)=2 fo ! L{S¥ (0) 32+ {C¥ (6)}*] d9+-2 fo /Zcos(2 Koy sec 0 tan 0)[{S* (0) }2+{C* (6) }2] d
@11
LER S, Al 15, wing hull BERBOBEIEL O 2 £, 5 2 53, BERDOEDFE2RTHTHS =
EHiohBo BEDWHEIL cos QKgsecltan0) 1wk » THEIh B, K,j—oo, TiebbE IR R
WA, FRRERAEBERES TS A E WBAT, OB 0B LTI UIERL, —1 & +1 DDA
aatb,Eﬁ%%mfnmﬁd<c?%m%%tﬁﬁbmma%zrlmommxwaODammcw@m
gwwumm¢L0ﬁoomwﬁﬁﬁmﬁotb,%zﬁoﬁmﬁlﬁ@ﬁmﬁﬁT%o?tb%,Ebﬁk%
s, BREIBEEEAVI Z W & X0, SURSG OB EIAD 4 5108553 5 6
3T,ﬁEﬁﬁ*DXW%DK%QR,&?=%8f@%ﬁ,:@%ﬁm?ﬁﬁbﬁuwmgklwém@
ﬁ@ﬁﬁ%ﬁ@&ﬁmﬁur%&a%béo%mtu,$%ﬁ@ﬁ%ﬁ&?5:&ﬁ%ibbﬁ,%o%%u%
ﬁ&%ﬁﬁ%OE%%R,~ﬁmm%i6f,—ﬁ%#i%k@ﬁﬁ*i%&?5%%K$6:&ﬁﬁ®%ﬁb
HETE Do o T, TRTORMRIET 5, WBENCHT 5 optimum 7¢ § OIERFERET, BRI
U TR S,

SR, B2HE ORDOVTHND L, 03EmHHE T3 cos(2 Koy secf-tan 0)=1.0 T % % DT, trans-
verse wave XEICHMNTH 5o P LRI TL, BHEREOFBTY o126 diverging wave ©
HBEOTEC L - T2,

Cw(®) 11 2,7 iR TRBOM LI X EL 2BIK K,(0), Xc(0), Xs(0) 2B B atsinbic, +
OUHZRBD2FIRETH L, 178, KoF Fiud Kof HAEWER boBHE, Cw (2) OF 2L Al
BRI ES<,

3T Xc(0), Xs(0) mEEhs £ Ric b OREEYETHTHA D bro WEREOL®, wing hull ©
RIEBABAS center hull DL LB GEEEHENHEL) TH5 LEET S, Tihbd, arEXE LT

S¥(0) =aS*(6), C* (0)=aC*(0) (12)
EBLE, (10¢) BUTFDX5icics, :
Cw(®)= fo "4 @ K, (0) - Xc(0)[{S*(0)}*+{C*(6) }*]1d0 (13)

ZZT Xc(f)=cos(KoZsecl) 13 7 wBLTBEKTHSDT, Cw(3) ¥ & kBLTEBRTH S, T
7ehb wing hull {3 center hull DFJHTCHHA T, FOXVOBNE LT, BHEEFIZZE LV, =0
HHIZAD AL TE, BRBHERIERIBRTH - TLEnD,

DECREROBEWIENL, FERERSLTHA S 2, single hull ok, BAEMHAH TR, 7, H&
WD BPARLTELAAS LS, IRIBBIKD 5 b cos WIRIBBARGE, B, BETHEMNRL Z L XHbRAT W5,

ZZT0-rBNT, C¥O), C¥(0) BV T OFEXELTALB L, ROEIXLIBLIEVCLdtb
ho PXEZMAMTI TS, HREROBHERIL, L THLA L,

B#e, SREOBIEIL, WS BETEATEON, MR OWTERTLS, Wi ZIREEiE
RFETLAd wing hull ORI center hull DFh LY, T CHO)=C¥(0) =0, »> S¥ ()
=a-S*¥0) ThrEETSHE (8'b) T

CW:LK/Z{S*(o)}2[1+2 a?{14-cos (2 KoF sec 0 tan 0) } +4 a cos (K7 sec 6 tan ) cos (K,F sec 0)1]do

14

Lleho £ T, BHREFANDEFLEDKE L transverse weve R R T D ¥ E L 5, BET Koi 235570
ShiE, 0=0 DT, cos (2 Ky secltan0) 3s X 18 cos (Kof secdtan8) i3 6 Disic h DIEIRI>t- 5T
3% 1.0 & RiskD, ¥l cos(KoT secf)=cos(KoZ) & LThWs, (14) Kop [ ] hofliss 0=0 O TR
LIS e Bledicit, Kd=7 L ThiEti, LoAT 0=0 BT 6 lER

A|s=0=27/K, (15)
THHEND

f=A/2=L-m F,? (16)
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&3, transverse wave 2R bHRIICITIHL A Do DL X transverse wave O IRIEBAS © — 513,

Pugisl: vl

{S:* (@) P={S*)} (1+4a’—4a)={5%(0)}*(2@—1)?
EARIgED, Tt a=1/2 DL EREw LD, WD Michell LTI, IRIEBIR O EIT HEA R HE
THLELLRBDOT, @ (% wing hull ~HOHEKRE L center hull DLHEDHLEEL L W B, W 2 i
transverse wave DEWEHE I 5 /b1, center hull L WRBSOBAERIZ 1:1 2 FTHiF v

17

3.0 | K=
X NOTE EK/L=04 X/L
somcenmmmTon 1 (05,08 means (2/L=05, X/L=05) e 200 pbe— 1
ml§)=04¢ v I . ¢ ( " ——08
(CHRTRAL PLANE ~ ’ / 18¢ N
DISTRIBUTION) e 1.6f /‘ ).\
f2ox10 | 1l / 5
l CATA) 4 v '
’ 12} \
Cw \
T LoF—¢ \ ey
woo \ —~ Y
08: § ‘\ \ //’/
Ay
06r el P
VNS
. 0.4 - \\&é),{:_/r’
/ e 0.2 N _
ééifj:i\sgﬂgaﬁnn 0 Fo=V/ /&L
0.3 ) )
FamVIVL 0.4 05
0.25 0.30 0.35 0.40 .45 0.50 0.55
447 Fig.4 Reduction rate of wave resis-

Fig.3 Wave resistance of a trimaran (S 101X3)

1o

Fig.5 Optimum longitudinal hull separa-

tion X/L versus F, (S 101X3)

R = \.‘:_.y
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Fig.7

Reduction rate of wave resis-

tance due to hull separation

(51014-0.7X S 101X 2)

tance due to hull separation
(S 101x3)
"o !
X NOTE
—
CENTRAL UL TN == (05, 0.5)means (2K/L =05, X/L.=0.5)
S0 =048.052501 x
w(§)=04¢, 050 <0.07 et L—
b
0
B
=g
s CATAMARAN (2K/L=0.3)
I o '
3
1.0 &
N
~—| e
| _r4
] A\ o . ©
Pt | \CENTER HULL
L
0.35 0.30 035 0.40 0.45

Fig.6 Wave resistance of a trimaran (S 10140.7

XS 101x2)

ZDXORELHCH - T, BEABECOWTERATEST -
TR O—# Ay 5% ¥ Cic Fig.3~Fig.7 wiiF %, Fig. 3, 4, 5

1% Inuid S 101 »=£& A€ 284, Fig
PEKEE 707 WBARLDIBETH %,

6, 7 ¥ wing hull ©
Fig. 3 & Fig. 6 |3jf

MIBERE DI 5 BB MB OB LR L Th Do —B LT,
wing hull D/~NXys Fig. 6 05 BEHOBRINE LWL 5TH
%o wing hull DRI X - T, BRIEH OB OEIE M E DRI
RopaFRTedre, SREMBO Cy OB Cre 2HEL L
T, SO Cp & o hiciid 52 LT LDt Fig. 4 35 X OF

Fig. 7 Th 2o, thiAs L, wing hull

DPFKBEEZMB U IiZ >

2, Co DFIRIIFALMCKZWCENERIRL S,
Fig.5 (X center hull  wing hull OFBERBOREHEE 7+
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~ FEOB#EAYR LS DT, (16) DEIRM Fr=0.4~0.5 TIZR{BILL T\ 5,
ERESEORLMOMEICOWTOHEL, KEOHAT, ZZiiEBR LV, wing hull 23 center
hull » AL EEEEYET2EM, CCRRLEAEBLUEENRRHIAT WS,
ChoERBETHE, BERPCIROERIENND, Ticbb, HEEHOPMIWERME, SRS o8
KEH center hull ®Fhd 1.2~1.4 %, BRI /L=rF,? IAMRIZBXF 0.4L R h 5 &\
540 L TELAD,

3 X B B &

it OERNEEC T BB R HRT B0, MTOBERCHAI & 2 ERARBL T o SEBEIE
center hull (TRY-1-C) 1%, wing hull (TRY-1-W) 2&£Chh, ThbHR I TERILA=RMBE T
RY-1, WRAM#% TRY-1-CAT. r&fHT7,

TRY-1-C, TRY-1-W i3 & L ICHIENT, EARHO- LT (5%) (% Inuid HRME T, HEIHZ
D 60% DHERFBMITETH KRRIZL D 2.0m THD, Fig.8 wiF o Body Plan, Table 1 i ffifk
FEB®RT, Fig.9, Fig.10 iz TRY-1-C 0%R 5404, EXRIFEEXYET 5,6

BRESE Fp=0.3162 (K,L=10) T optimise LTAbRIz, Z OB} sheltering effect L # [/

o LT, fafhd R T EREACORR AR (hull gen-
erating singularties) W LD LBEELXB L, &
~ ERRiInT AR AR (wave making singulari-
ties) ¥ &%, HEDKRTLICI % optimise #fT T
W5, Fig.9 ixil&E e bOWBIERK a(§) =12

L. ﬁl L:

5.00

<

/ Q"Q'
TRY-1-W \
1.2 i y iy
015} . “ Cwo / /, //"RXMARAN
L =D+ 2xX@ Y ~ 1
V4 @sz @ ] ‘A} “TRY-1"
LOF Cw rpimis [/ & CENTER HULL
. ? “TRY-1-C- O
Fig.8 Body plan of models (note* L
08F = Lsingle) /

PRt Hull Generating Source il CATAMARAN "TRY-1-CAT™
03
| S m(8) tontiter | 0.4 WING HULL
‘ ;2 | S "g";mﬁrﬂ’ o.;f) TRY1-W- 2
a(£)06 = - "C . \\‘\ 02 NOTE : CALCULATED WITH »=04
Wave-making Source = g
04} /{/ e s 01  Fa=V//AL
02r L 0 0.5 0.6
O oI 6z 03 04 05 06 07 08 03 10°
Fig.11 Calculated wave resistance of TRY-1-
Stogaso al a2 a3 ad a5 s2 d2
ullgee. 0.7348068 | 0.6698301 | ~3.4677517 | 22226581 | ——— | 7.50 0.15 C, TRY—l_W’ TRY-1-CAT. and TRY-1
"‘ vemaking | 04403840 | 06958206 | 18127190 | 0.0533058 | 0.8890632 . . (,u=0. 4)
Fig. 9 Singularities of model TRY-1-C Table 1. # # # | H
: MODEL PARTICULARS
004 rro _Si‘i) 0S8+ WEIGHED AMPLITUDE FUNCTION
TRY-1-C TRY-1-W
T Length B.P. (M) 2.000 2. 000
002 Breadth M) 0.1934 0.1374
oarl Draft M) 0.1511 0.1282
' Vol. of Dispt. (M3) 0. 02641 0. 01596
° W.S. Area (M2%) 0- 6146 0.5104
—o0l Cp 0. 5662 0. 5602
Cw 0.6121 0.5875

Fig.10 Weighed amplitude function of TRY-1-C

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

=R M o K K OB K8 37

X(1—|&]) #ARLTH B, ZDEIFIL side source R L TODRIT 570

OB L TREINHERRY center hull D0 L L, wing hull DERERIE, Zh% 0.6 5L
P ORHEE Lo ZMMcBT 2 HABREOHEDRI, SEOR S RAL T, (12)XD a=0.6 0 &
VMO RFTHHED, FEL OBEHEOKEENLDRE IR, BERRHEEHEC X 5 TRk, o
FHEIRE hull Z2IfT- TR Y, BEIEALIHEOHEHERISEOSBAFIER LT3, EFEHOH
Hix, 2EEBAYE U T #=0.4 r LcED wave making singularities 2\ TiT o7 Z DRSS Fig. 11
ELDTRLTH D,

ZRMOBMBLEE O HETIT -0ty ZO0ITBEAEE D frame work THEHES L, MEPE
RPAHECRIELE S WHhINC X - T, AHRCELEZR L), REIL:D LW EERIL - T -
1o Z® frame work XJffEE BOMEIC 2y VHRLZHBC TR I h, 2 OoORMKEEO I WERIEE SR
TWbo BBARIRFREORE - o IERFAMO AL BT 58, frame work %555 X S L7ead, EEO
HA FELTRETHA P2 TRTCOBECHEA LD T, BMAOENC LA HEEIER LB ZE TH
%o MAEPOBRENIFEE IO ETORTBEOLALF I, PR TEIMBRENG 2B VTEHI L

nRERBOARKREIX, EUNELHE TS stud AV, KD 9Y; station IZR\WT girth TiH 5T,
9 10 mm R CHEZAA .

4 EBRERSIUVER

41 EH AR

EH R TRY-1-C, TRY-1-W Zhrhiif, TRY-1-CAT. ® 2K/L=0.3 35 X0 0.4, TRY-1 ¢
2K/L=0.4 —%FT X/L=0.4, 0.5, 0.6 FEMEHOCELYY —X, AL X/L=0.6 2—FL L, 2K/L %
0.35, 0.45 X Ex1BE, BHIc 2K/L=0.4, X/L=0.5 THREIGLEE, A5 10 ¥ —ARDOWTER L
oo

BEO2EG % 3 RITTHENT LT, form factor s L OBHEI 2R, BEARIL Schoenherr 04 D%
\», blockage correction (XM AVH XL, 23D fine THHDTEM LIco = h b OkEES Fig. 12~Fig. 17
iRt Biciy, ERfEE, £#=0.0 & =04 OBEOBHKIEHEO=Z>OMBAHIL I T3,
BUIAERINE Cw=Ru/5 VLY 72— FEux Fa=V/VGL TEEL, L& LOIERORS LR,
CORREE S ICBEE, SEIHROE (ODTHE) ML Licied, BOEXORMEL KA REL LTI, ¥
ORI ZHBERETHIEINLTH 5o

¥ FHAOSE (Fig.12), EREIE LN £=0.4 OBRBEREL, £4=0.0 0 Fh & BXECRS, &
2L Fn=0.45 AN ECIZSEAIER ©=0.4 OFREL ETHB0OT, =04 1LBRBELRADLR, Fh
1XfAAS slender 7¢ wing hull &2\ T, X OEE L,

116

—
SINGLE HULL / ~ -
y R P 1,4’(”0 CATAMARAN o 14X10°3
—_Rw =0 .
cue. Ry / CENTER{HULL Cw=1pyy s J,,Sé’:.i‘_’i_/ ’//__\\\
12t W=y oyiz [ J12x100 12F  2X/L=0.3{ MEASURED / / \\\i\ L2
/ M&f%/ﬁ ~
1.0} X107 MEASURED / 10 Lo} . /7\/%/\ 10
——~(RESITANCE TEST) CAL. ;590 e e
CENTER o CALAULATED=04) [ ’ o 7 / =04 o
ULL —— D0 (u=0) \ i 0.8} 2K/L=0.4 | MEASURED wa — 0.8
08} MEASURED / 7 08 l / ~
WiNG T semceien/
05 HULL —— §§ Geo Jdos 06} 0.6
04k 4 CAL. =04 04 041 04
3
[3) 102 0.2} ~0.2
o2y / WING HULL
Fa=V//gL 0 === . \
: L ) 03 — 0
003 03 03 05 - 03 04 Fa=V//gl 0.5
Fig.12 Comparison of measured and calculated Fig.13 Comparison of measured and calculated
wave resistance TRY-1-C and TRY-1-W wave resistance TRY-1-CAT. (2K/L=

0.3 and 0.4)
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LEERRITTR Fr=0.30 Tt W TEXH Ihicb O THBH, SEOKEYZ DL, 27 b RS
BTERELFEUEDY + v T BDLEMELRE - T BHTH B,

Fig.13 BYHOBETH Y, SETENEIZSDOBRBEOFHCD T, EHHIEWERET Xty
LA L #=0.4 7% wing hull BMERCR LTULBRBEETCH > eFELXER T, 42H{0 285 CHRRMELE
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Fig.15 Comparison of measured and calculated

Fig.14 Comparison of measured and calculated
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Fig.17 Effect of 2 K/L variation on wave resis-
tance TRY-1 (X/L=0.6, 2 K/L=0.35,
0. 40, 0.45)

Fig.16 Comparison of measured and calculated
wave resistance TRY-1 (2 K/L=0.4,
X/L=0, 6)
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LRERE TREPEECRETAIDEELONS,
mgﬂbiXﬂ=Q6—%f,thﬂﬁiOAQ045&%&3%R%%%§&b1%bt%0?,E%E
R a=04 DLDTHH, ZOLEEITS L, RN 7 v /KT, D% D ERY (clementary wave) D
BICBIL TS, RELELKERL W20 E 5 e MBNCF = » 7T 5N MES LS5 A CHELD B,
b LA AROEORRYERO LR EREREB DI, SOORYMARLHEOEOTHOET L BRI X
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b, BIREERE TELLEMEZR LTS, Ko THABRTH VG EERIBEEOEEESCE LT, &
EETRDHDH, HECRELNEEL TS EEL LR,

GENL, a@)=1-a(1—¢) L 5> HOBERKTAT, SRROBEERYEIAICE L FH LE02,
ERORBE LA ARAZIMCOVT, Che 2 AEOBEBEEYEALLS L T50RERTHD, b

%S5 < hull generating singularities DEZIMEIC S, EHCHEKETBHLEEL LHBNLT
H%5o
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o?azﬁ%ommgo%m?%b%ormawm&%?tbmquw,my:wmghm1o%mﬁygm
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y ¥V LM B LKL,
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Fig.18 Wave profile along wing hull surface at Fig.19 Change of wave profile versus X/L varia-
trimaran configuration tion (wing hull, 2 K/L=0.4, K,L=5)
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L, BRZLCEDORIXEELTHVA IV AZEYAVCTHEL, 2FHOB& IO ScEr 8
Wi, form factor K (X, Fr=0.1 fhADLERFREMBOERICAERT, Cr (1+K) OfmB 3 L=58
ﬁofﬁé'm\‘fiéb"fio

7L LT, TRY-1-C, TRY-1-W & x¥logAic K=0.12, TRY-1-CAT. 2K/L=0.3 %10t 0.4) =
LT K=0.17, TRY-1 OFXRTORBH LT K=0.14 L E5E481, BEDBHELRE TNToOREE
EEWUBERBEDOFT — 21ZB L ¥& ¥ 5Tk,

HRD K=0.12 } 5 5ffi, AMD slenderness it LTRLRK EV, Zhik, FAREIMBRI LT %
FITH1D, AN CRHEELE L, EAERIBEM LD THH 5,

FHADOHF A1, BB~ L ERRERREL L -TWB, ZORERRERAELANFRABREE T T
D55, Pien” RAKOBELERL, KOWMAELET 50121, BETIROBELER ) AR TR EH
ToTHRBELZEDNIEIWERE LTV,

Ko#kx b HENENRSIZ, FRORAMCRETIHERRCESSFHEERLEL OB, KM
EAENHTH LR, oW, AABHFRcX Y, Afllomhl b#E kD, BENRBETSEELLRS,
P TEBRORE R IET B cdicit, KIAC/HE Z D camber ##HFOIFTRHIT I\ o Pien DR 73R
R OREREFET 5o

ZEFMR OB A, FIRACBERTEXETRP LT %, EEOBE TIX, ZOFREERIL, —OKkit center hull
B ANARTERHRLFHEET 5 L, Z oMo EAICE > IBWh L i TR B e, £0
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1) ZFfcRs W TEROBEZHECTHLAR LY, BEREHM2EA I b, FRoEIRA LT
BERHEI BT 5 & &, WRASSOBKEL center hull @ 1.2~1.4 %, XRMKEL 2 K/L
=0.4, center hull ¢ wing hull OFEEIX X/L=rF2 L3hiTI\ o

2) ZRMOERENROBEROTIN, SFROBEFELERNCEER FRIcxuE, chbogEoE
RABR I > THRABAEREYERB > FEC I > TARTHD, FOBELEEE G,

3) —OOf»LREE LIEIMEOIIC £05 5T, REDZWVixEHIT AR, F,=0.3~0.5 0fEKT
ik BIried, ¥R 2N0OEEBEL OO X o TRV ERIhLWX5THD, F0O
R 2) TRRIEIEPRRCRIPEE L HRD,

4) Inuid ERHEE D hull generating singularities R\ W23 LBTEX f L T 8 5 h 5 wave making
singularities W CHEEERZHET S &, BFTLZRTY, ERE L EERC BL—&KT5, L
N"L7h— FPREBELT, SRERBEO S VIKARE LTEET 5,

5) SE{FER LicX 5/ Inuid BRMEBIT 5RO X, ¢BEIEEENBECKST BB I BEOF v v
TREREDBICLELELT, I 7 e EoBRIEE VT, BEX2EVBROELULTWE LS Thb,

6) EAERHORELAVWIIIR#MD form factor K 3, BADK X baichkEv, UL, =B R
T, KOo#HiibTHTths,

&t E33
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