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Study of Wave Resistance of a Trimaran Ship Using Computational Fluid Dynamics
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Abstract

The purpose of this study is to assess the use of Computational Fluid Dynamics (CFD) to analyze
wave resistance. In the analysis, the air-water interaction and wave formation are considered but frictional
resistance is neglected or the flow is assumed to be inviscid. At first, the simulations of monohull model
and catamaran model were implemented by varying Froude number from 0.5 to 0.7. The pressure force
was recorded for each simulation and then employed to calculate the wave resistance coefficient. The
obtained wave resistance coefficients were later compared with the towing tank test results, conducted by
Insel and Molland [1], to validate the simulated results. The comparison shows that the maximum
discrepancy is 15%. Later, the simulation of trimaran model was carried out to evaluate wave resistance
coefficient by varying Froude number from 0.33 to 0.371. The obtained wave resistance coefficients were

compared with the experimental data and it was found that the discrepancy is varied from 4 to 33
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percent. The simulated values are less than the tested results.

Keywords: CFD, wave resistance, trimaran ship

1. UNW
38 @I (Trimaran hull) 1uaai5e

A ao & A AaAa o oA o
ﬂi“ﬁﬂu@’]u?zﬂﬂu LﬂuLia‘ﬂ“@’JLia 3 Nad N3

v

aanuuULIalaIniIw launaldazaanuuulsy

o A

FUNTIFTOINTET dalTenaAN (Main hull) 1 &4

o A (Y % . oA

WUIALIILAE ALIAA1UA1Y (Outrigger) 2 814
nq: s ai Qs A U v v = ke s
PUIAFH AIFUN 1 [2] mmamumavl,@gﬂmlmnu

a @ ' @ g o vae A a
AALIDNANVDILLANSVN ‘Ii\‘]“n’]sl,%@]’ll,iavl,mi&l’li’mw
AMANHIUZAINAINUNZLR (Sea-keeping) UAZINT

N340 (Stability) NALEaN (Kang, et. al. 2001) [3]
droguaudaniiamnai vldiselasunmule

Qﬂﬁmﬂﬁﬂuﬁamwﬁa G

Main Hull

P A o \ o A )
Eﬂ‘ﬂ 1 Liavlmill’]i’m LRAIATNLAWIVBDINILIDWRAN

(Main hull) Laz@2l38a1u1149 (Outrigger) [2]

]
=

mu’?m”zjﬁmumﬁﬂmﬁaqmauﬁa@m6’] 7
FUNUTAUAINNLSTIv0 I laTNNT 1IN LU
Armstrong [4] WL IaNLUUASaRNGDITaS
1321031318 (BATIEIUANNNTIIGBANNETIGD
139 (Beam to Length ratio)) Papann Snarily
F1N1TORALIIAIUNIUARY (Wave

16 waz Harvald [5]

making
resistance) RINVIIDRLLII
Funuadnldanussdiuniu NNIFYLFY
wﬁ'amﬂugﬂuuuaﬁu dannludnuidnvad Xu
WAz Zou [6] waz Kang et. al [7] lauaadliidnin
wssdhumunauaasdldandunilafivaanzansas
FsafutanuaSonan NAna1INNgI e

Lmﬁmmuﬂﬁuﬁﬁﬂ%waqamﬂ‘LuSammﬁaga

Tunnasssluindisnuidelnainuin use
AIBNIBUTILTLIANIBLYINY 80-85% UDIUTI
frumusanluisannuisad uasrniy 50% u
3aANLTIgY TauuIIdIUNInLIILFoanIu
fInTam ldanaunsues ITTC 1957 Model —
Ship Correlation Line [8] G’ﬁdLLN@Tﬁ%Yﬂ%LLNLﬁUﬂ
nuadanAuduund iuasstuanmsiveie
TagRdaAuifisudadadouaztindudiudsi
asi ldusssumuaawduinnanswanlung
a@Lm@Tmmulm%avlmmsmﬁﬁmwaJLfnga 113
sanuuulia Iiawisnvianuiigegalaniy
Auea9InT suduilezdanIuaussdInnin
398 (Total resistance, R;) tWalfwiawiaas
L3 eI nARMNE AN ISV RTN 0 5a 1Az
Usinowinaindilelunsiduna

Tapnialy Haanuuuazdasaingiedned
Junuaznaseuiioiianiuiaiane g lagvinnis
nagavln Towing Tank v=ldrussdumusiud
gn@i”aa LL@inwﬂ@aadﬁﬁ@iﬂ"ﬁmUﬁgmanﬁﬂnm
unlunsmasasudazais aasudn1saenwuL
ey CFD lusunsuanunsashanlalunsdiuio
WIIFIUNIUVBIATD G azaNITRUTTREALIAN
waziunuld Sﬂﬁgammmmﬁﬂugﬂuuwaaﬁa
AMFULANIINBAIN (RIUINRDULAZE ) N3
NA88IRANNSI619 9 B19 aundtazldnanis
nasasdufiinels Idegremaisiniimmases
14 Towing  Tank lumsainaida guiaaansnaa
ﬁunuﬂg\‘iL’Ja’]LLﬂ:ﬁ’]l“ﬁﬁi’]ﬂl%ﬂ’]iﬂ@ﬂ@dﬂ’]ﬂL%ﬂ
§1ma9le Towing  Tank  l& uazdazoii
drednFnnlunseanuuuaisedneas

fFMRIUMIANEINTLE CFD lunnsniuse
dumuise wnsd 2] lednsinsle cFp  law
$1809n15 e 1uaa5e lasusuiianausg

AU HUTILREAN W I@] HAALIDINITNITZN TN



ME-NETT 25

The 25 Conference of the Mechanical
Engineering Network of Thailand

v o 4 4 . o
TLRZEINIA LAZNITLAAAAK smﬂﬂﬁwl,mﬂmmqm
PNUTAUNUAAL WUITANuAAIAARaUNGS
;:i U s A o v
LHaI019NNNIR AT a8 U sunvalwen
NUNHIRYRNRIZHNINIALIaNUBIEAIY
ARNALARAL ANRANAIANITAIRUALI oW L
PaULUA ez LW A DLALNUALNT LLNEINE
o A o aa &
TUMIRILTIAIUNIUARUGI8TT CFD  1his
va a o ::i o o a
1af91u3d8 [9] N¥1n1Td1809USu1a52v09 1A
(Volume of Fluid 38 VOF) 117 lagldnsdnaas

M3 auuuUulIu (Turbulence model) WUy k —

€ WA U IMILNI andanunila drua9
Twa 2 wa @ihuszena) lasdirualiniiiluae
' o A A LA A A A a
mumL:iasmagmmLLa:"quﬂwiLﬂaauﬂIuLLua@a
WUIAILIIAIUNIUA 16a1NIT CFD RaaA8aINU
NAT LAAINNITNARDY ATUARIALARAWINNNIT
fwI LU lnwIaRdaaI NIz
0.5 WINUBINANINARDI
IWITBNHEINTUSULURawn1Ii IR we
A o ° a
Fowluwauwe 1asldni1inasslsuiasvad bna
(VOF) wuy Open Channel Flow Mevad naLuy
2 e (uwazema) lasdnualinisinadn
A A L. A o
wuulifanuniia (Inviscid flow) WNBAAKNANIZND
ALNAINNWIIAIBNIBUIILFEANY (Frictional
resistance) wazlidnansznuannnTan (Sinkage)
WRZNIN (Trim)  LWaRIATLIIAI BN BARUTBILID
Tasurw dwsuldiduuuinislunisaanuuy
1ila9dn wIanawnIaT9lutaalsasNaaINaYin

MINaFaua39lu Towing Tank ¢ia 'l

ad 4 [
2. NYENNLNLIVDI

v -
2.1 BIIAIWNIWEID

LIIAIUNIBYBILIBNENTWNANUAINNLD
2V LLazgﬂmwam”’aL%a LIIAUNIUAILTD
agﬂugﬁmaa “U3InIzvinanvasnanIzvinnualse
lufansasstnununsiafaunvadise” [5] wid
AUNIUIIN (Total resistance, R;) Usznavale

LW BRI TR E‘]_] LUUNTTULSLEN §IN1ID

AMEO1

wislemansuuy  dsluidaansaueldidn 2
ANwMshe L39EUNINALAEe (Residuary
resistance, Rg) WAZLIIAIUNHUIILTEANIY (Re)
[10]
R,=R. —R, ™)
Tagussdunuiinaaitlsznaude usg
ﬁwumumnmﬁ"u (Wave making resistance, Ry)
nasddsznavnan dadwdrnunslunisdine
Tapriall minasasarniialu Towing Tank a2le
AusIfumMuw uazazlden Ry anaunsn (1)
Tagf R.  swnsadimaldaniwiandon
(Wetted surface area, A) HIUFUNIIVDI ITTC
1957 Model — Ship Correlation Line [8] &z Ry

a . a
mmsmmwaglugﬂmamum‘m (2)

R, = % AV °C,, ()

e Cw Hngulszandussduniuaan (Wave
making resistance Coefficient), V WuAINLSIVD
30 (mis) , A ludAniiandon m), O 1iuen
anunnILvuaadlea (kg/md Tunasleen
FuUsrAnsussdunununiisiasaie lagld
\8uN3@ (Froude number, Fn) iiludaudslidalu
NTUEAIAIN NN UTVBILTIFIUNIUAAUA D

A7UL37 RINNTDAN @h"l,@ivmn

Fn=—Y_ (3)

JaL

Wa v iduanauiiveasa (mss), L idwanuenn
e A A e | A o '
aNTaNUWITN (M) uaz g  LwAIAINEATILIS
A o ' 2
WasannusIlitugg (mis)

o 6
2.2 NMIATIUMNINAFEAI VDI 1 Ha

N1IRIITMINITINA0INIT A laLaa
NANIZNUNNANNANVABAHIWANIBLUY 2 W&
282 BIALATULLUINIATING (Finite Volume
Method, FVM) $iuAukuus1aadstSunasvesina
(VOF)

wWaswudasnArhuazguauddnisinadug ve9

WU implicit  scheme  &1WIUN13

LL@iaziJ'%m@rm'mqm"suﬂ”umﬂ“ﬁopen channel



The 25 Conference of the Mechanical
Engineering Network of Thailand

ey

flow alkanuauiiniadudsiuainnanudn
PBITT AU %A garariinisdaaiiniodu
(Discretization) FUN1IAIUAN (Governing
equation) #nSUNT Mauuy ldanuniianie
gUN13888L809 (Euler equation) 7ildarnmIda
INANVBINMNURBAIINTUNTT Navier-Stokes ¢
NMITRINALARYUUDULENNITIMY (Segregated
solution method) I@UauﬂﬁiﬁLﬁU?ﬁad L% RUANT
mﬁﬂﬁma (Mass conservation equation), 8UN13
ag%‘ﬂﬁ‘[mwuﬁ&l (Momentum conservation
equation), 8UNMTNNIRINTIW (Transport equation),
FUNITLLIFaaIwUIU1aT (Volume fraction
equation) LAz FUNITUTIAUIIN (Total pressure)

uIadnsn ldanananssnds [11]

3. 25ANUNWNI3298

3.1 MINFIRULUTIABIAITD Wigley

mMysmasaase Wigley  ieldlunis
$Usa9NaNIINAR0IN laanTsunIudIwI BN
WRANRAS (Fluent) TagnsidSauifsudn
FuUs2ANTUSIFIUNINAES (Cy) NLAINNNENTS
fuwrmniinamansvaslnanudildainnis
naaadaIntIadnaadlunianniie (Towing  tank
test) Deldussdumunauszazlaan R, an
a3 (1) Taod R. sansadwmldaniug
Aaudan (Wetted surface area, A) HIWIUNITVAI
ITTC 1957 Model — Ship Correlation Line [8] lay
fnunaldaiainunuiuiusadvadlnatviny
9982 kg/m’ wazenaIfisassaitosannuss iy
drawinrin 9.81 mss” lunsnasss suwusnlunns
5suluassil ldvimssiegdnaimeadiamant

™ &/ 1 ¢
Y450 uanaNNIea il [12]

B
y=20-¢1-¢%) (4)
o &= ﬁ e[-11] 5)

LR ¢ = T € [— 1,0] (6)

AMEO1

lagl# anusnaiSeiuwiin 1.8 was (L) A
ATeeTaNuwIin 0.18 1was (B) Trazfiutindn
0.1125 a3 (T) ANWANAITD 0.225 LuAT (D)
uazwunANden 0.482 a13191was [1] e L waz
T AUL9TZELLNOUNKAN X WaE z Maunsh (5)
Wae (6) MUAGL AN launuadluaunisn @)
o A v ¥ aw v o A [ A A
ey e aeinaaoidudate digdi 2uie
lglunsarsluiaaniise Wigley Nanuananag
ANANNEILAZANNNTI T CAD software @19
517 3

U

1}

T %
0.0po0 D.OT{J 0/0600 |I F B0
|

-0.0225
/ | =0
-0.045

Draft {m)

——x=0.18

—k— X=0.36

/ X=0.54

0.0675 —%—X=072

—p— =09

ol /

7

01125
Breadth (m)

gﬂﬁ 2 URAIANELEWAINTINY (Body plan) UaIa2

A ) @ ¥ A A o
138 ngley 1@]LL%’J%’1 NAIIAINAUNIN

Eﬂ‘ﬁl 3 uFAIlULARAILID Wigley 3nnCAD software

fMIUSaraIradlainaase Wigley 0

° o A ' ' ' P o
Faeadudiieq lasfiszazrissznineninaae
\58 0.54 Was () a93un4 ialslunis
= a ° VA A A v
Wisuiisunanisdnaesuuulaianunitanlenuy

o = =
NANIIAIRDILUVAANUAUA Turbulence  model

WU k — € 1aI3H [9] LRZHNARAINNITINARBIAN

A o o A
Sedaasluniannise [1]



The 25 Conference of the Mechanical
Engineering Network of Thailand

A

gﬂﬁ 4 LLams:ﬂ:mwam‘”JLia@;

'3 A v o A
n1331aadtsalatuiTwlaaldaqlsa
Wigley lasrnualsten |, 1¥innu 0.0L (x = 0 m)

waz |, t¥iNU 0.2L (y = 0.36 m) eMuNNALNL X

y
uaz y @sananianueiduserinvesaitse
dudhi dagdi 5 waldlumadSeuifisunanis
N la AuKaIINMITNAaaIanTadaeslung

AN [13]

dl 1 Qs A
E‘]J‘V] 5 LRAIITHERIVBINN Liavl,@ﬁ&l’]iﬂ‘u

wuudaasnsanisadowaduldanauissvas
InseluazMolland [1] SNLIUFIBLITLINFAULAZAIN
51269 Litesanldlunindseuiisuiunanis
$1m09 CFD 2asdiieg [9] Feimualidizma
ANYNIDILALIZHZHIITERINAITOUALN9LTN
289 naLyinni I@ﬂﬁmmmﬂud’agﬂﬁ 6
ﬁ’]ﬂ’]iLLﬂdﬂ%ﬂﬂ%M’]@]iﬂ’mﬂNLL@i(’SZI&IL@m
Toonsanldlusndsed  l9nsauuunaudy
Eﬂ‘ﬂidﬂ%(ﬂémgﬂuLLa:ﬂ%@%ﬂ%ﬁﬁ (Quadrilateral

and Hexahedral) lag8a21880aua1357199 1

AMEO1

A a ' = Ao
13N 1 3’18@&88@LL@]GtI&IL(ﬂﬁﬂl“ﬂ%ﬂ’]i’J'ﬂ&l

Model | Hull Flow | Grid (cell) | A (m’)
1 Mono Inviscid | 1,065,344 | 0.482
2 Cat Viscous 897,846 | 0.964
3 Cat Inviscid 897,846 | 0.964
4 Cat Inviscid | 1,235,379 | 0.964
5 Tri Inviscid | 1,164,412 | 0.723

Model 2 ABNANIINARBIINNINKIVLAITDE [9]
Wunslslueanisinanuuiinnuniia (Viscous
flow) wazldhanwammasnuaiionlsvauiua
Iu Model 3 iduluiaamslnavuulidanuniia
(Inviscid flow) at3auifisueianudawanad
Aaanmysruaionluvaviaa
3.2 msmvuaiianly CFD

miﬁmu@L’f‘il'auvl,maumﬂ”agﬂﬁ 6 laolw
iuazannalnadidrsainuiiiasitiisuin
AMUI55aUUD Open channel lasfiniisdisiass
Rauiianuausse uazaaiaudn  Non-slip
mmzﬁﬁiﬁ%ﬁmmuﬁmad VOF Implicit scheme
bUY Open channel flow

SIBIMHALARE ANUAU-ANNLTILLD
SIMPLE ¢hsan1zliaddl  (Unsteady state
calculation) uU3WUAINIAT Time step L¥imL
L/20V 331l LasnIARAS NLTTUALIInUA83D
PRESTO anluluuauuazaaaindInias (Volume

fraction) 62837 First order upwind




The 25 Conference of the Mechanical
Engineering Network of Thailand

AMEO1

Pressure outlet (Open channel)
Water level

Towing tank (Slip wall)

Tank top (Symmetry)

Hull (Non-slip wall)

Pressure inlet (Open channel)

A o A o o A o v o
Eﬂ‘ﬂ 6 LLﬁ@NﬂqsﬂTﬁu@LUE]%VLTTQULT@]LLRZTH’]QTQGLL‘]J‘]J'“J’]ﬂadﬂdﬂqﬂljaﬁ’]ﬁiuiﬂqﬂaﬂlu CFD

4. HANIIIVLUAZILATIZHHNANITIVY

NITEIWIUNIINAAITASTVDI I Haa 8

A o A =
Tu@aeua1Ien 1 lagviimsilasunainuis?
\8uN3A 0.5, 0.6 Uaz 0.7 luModel 1 - 4 Uz 0.33,
0.35, 0.371, 0.392 1 Model 5 ¥innstiufinen
Pressure force #3aWIIaWIBLBIAIAINNUNAE?
o A A .
@338 (Normal pressure W38 Wave resistance,
R,) 3MFUMIN (2) ¥INIdIwImee C, e
1 v d' d' @ & v o
ALIITUNMUARY (R,) NUuAnldann1sdnaes
My lnauazawuAAndon (A) auanTefi 1 wu9
AuUIzLANAITaaI%
4.1 ;3aNa9L@8 (Monohull)

@1 C, 91N Model 1 WRaANITINLEAS
mmé’uw‘”uﬂamw;@lwﬁw 0.5 - 0.7 WIsuisy
A7 LaaNNN1IINARaIaINLI e 1809 [1] a9z 7

' A A A X % )
wul C, ffaaasiiianuniaindn seanaaIny
NANNINARAIAINLIAIIRDI LATLAAIIALARINL D
A A = & o A A,
Fadanugduldumuaanienanss

AIAINNARIALARAWATNNITATWI DA &)

CFD NUNANIINARIAINIIaI180d bt3ariadae

WU 8g3enIN 6 - 15% (ALRRBANARG
indauatfl 11%) lavefildain CFD deannin

NANNINARBIANNLIDTIRD

0.010

— —®— = CFD - Model1
0.008 Experimental
0.006

Cw
0.004 —_ _
50_ —
~e¢
0.002
0.000
0.4 0.5 0.6 0.7 0.8
Fn

3N 7 manl3sudisudn ¢, Aldanmsduan

CFD NU Wan13Naaaduad Model 1

4.2 L%af’fm@: (Catamaran)
NNMINRBANTINGN C,  GaudILIag

Model 2 — 4 W38UINUNLNANIINARBIAINLID

$1a09 [1] wud1 uwalsiuiledannnisduans CFD



The 25 Conference of the Mechanical
Engineering Network of Thailand

=) U s ;:i A =
faruseaadadnunanIInaaadlasiiialsed
g U 4 v
AMILTIFITUUTIT UM UARUITAANIFDAAT D
[ = [ A v =
WLAEINLITaYIBILAE7
ANANNARIALAREWINNNITAIWID CFD
WU Viscous flow [9] 1w Model 2 fidnatiszning
134 — 138% (FuaduANUAAALARBDELN 136%)
wazsin Model 2 Usuiieuly CFD (duuuu'lad
A R A ~
aNuniali Model 3 wuindiANAIALARD A
ANRANIBYIZAIN 2 — 10% (ALRREANUARG
\nRauagf 6%) lasefldan CFD fdannnin
o ] a Ql g
NANIINARBILAZHN Model 3 WUINIALNNTWLT®
Model 4 wunFanuaaatadat daaaad liiin
3% (Aafuanuaaafauatf 1%)lasea le

maam“uw?@ 0.6 — 0.7 AWBHNINHANIINARDI

anisaiaad
0.020
0.018 - — —®— = CFD - Model2
0016 CFD - Model3
0014 CFD - Model4
0012 | o Experimental
Cw 0.010 ~ S o -
0.008 ~—e
0.006
0.004
0.002 -
0.000
04 05 0.6 0.7 0.8
Fn

sUn 8 mIwsuiisuen C, fldanmsdiuIm

CFD NU Wan13naaaduad Model 2 — 4

WatSouisuNansaIwIeea8 CFD i

Model 2 Waz 3 WU41 NTA1IdN889NNT ALY
LA A o o &a v A &

ldfiarunia lANaansNINRLALININTD
WABININNANTAANANTZNU AW HBINIINKIILREA
MRAINAAINNANNRIA wazli Model 3 way 4
mnﬁm‘hmuﬂ?@LLazgﬂLLUUﬂ%@ﬁH’lu Model 4
luﬂ%mmmqu TenanIsA I uINAfIAIN

ARALARAUAAR

AMEO1

4.3 13280N 09 (Trimaran)

NANIANWIMAIE CFD 970 Model 5

=1 = A o
Wisuifisuwanmasasanisediaad [13] ez
9 WU AILIIA NIRRT laTUNTIUA
1 C\l g = (=4 A )
ﬂ’]L‘W&ITuLLﬂiNu@I’]&Iﬂ’J’]&ILS’JLiQIWH’NLﬂ%WEﬂ
0.330 — 0.392 ROAARDINUKNANIINARBIAINLID
318849 [13]

ANAINNARIALARBWATNNITAIUID CFD
LiﬁﬂuLﬁﬂuﬁ'uNamsmaadmﬂﬁaagjszmw 4 —
33% (ALafuanuaMIaLARauaLN 17%) WU
luﬁaqmmw;@ 0.330 — 0.371 7 k@a1n CFD dein
AINNIINANNINARDIAINITE LAzl LauwWsa 0.392
@M la91n CFD  Ad1dniuanIInaaadainisa
LN TIAIAINARIALAR W bUANT T CFD

=1 = Qs A v a A v 1 A
WisuiigunuiTeradasiLaziIatiag Sa'lasun

NWIANAANNARIALAFDUANINNTT

0.010

— —®— =~ CFD - Model5

Experimental

0.008

0.006 |
Cw
0.004

!
\
¢

0.002

0.000
0.32 0.34 0.36 0.38 0.4

Fn
3N 9 malSsudisudn ¢, Aldnnmaduan

CFD NUWaN1INaaaduad Model 5

NN Ie0IVed InacuaSe lasunu
d’agﬂ'ﬁ' 10 wuifianamslravestiisenine
LaRANUAZAILI AT A ANNUANAIIN W
HlasunanmIunsnaeasenineinfiiuea§arin
Tnslwaficnuiesevesaaisaduirouanens

nueIIanan e ﬂﬁﬁﬂmamﬂm@;aaﬂmﬂndﬁ



The 25 Conference of the Mechanical
Engineering Network of Thailand

gﬂ‘ﬁl 11 Wave pattern i Fn =033

ARUNIIVI

a
ﬂﬁ%gﬂﬂﬂ

gﬂ‘ﬁ' 12 gﬂLLumﬁuquwﬁma?u [9]

U 13 AMINAAAWNLSIIMALLIBN Fn = 0.33

gﬂﬁﬂ gﬂuumﬁuﬁvl,ﬁmnmﬁmaa
wamam‘maﬂmﬁmmﬁaLMW;@ 0.33 AW

#0AANINUFUUILARUAUNOBLARIH (Kelvin

AMEO1

' 2
aa o

Theory) [9] Iﬂﬂﬂwauwa:ﬂizﬂauﬁaUﬂﬁugaaﬂ
(Divergent waves) LRZARWNINVI (Transverse
o A A da X a o A
waves) @93U7 12 uazeduiliadnuiinmaiiie
AANLAZAILIDANUININAN B U ROAANAIN a931
A A a o A s @ &
7113  lagnusiimnasa W9z nuN@IFIIUIN
LWITTAURINIUITAAGIRILALNAYI BINR LA D
' A o A a o K A A A
AUNINAIRILTBLAZTZAUAMNANLNaUAINLN D
' o A Ao o @
NAurNeLIe TelanwmeaannaaInuIULULNNg

Wananluinuian [9]

5. agﬂwa

IMWITERIAURILERANITILAIIEH
ot a Q‘ v 4 v = o
FUUITERNTUITIGIUNIUARY a283Fn 1T U

6 Iy A A v =
WaFEATUaI awuL b danunita 1Seviadtaen
A v 1 A >3 u‘d' £3 o
Lsamdguauiavlmmim I@ﬂwaawmvlﬂgﬂmm
VSHULASUNUNANITNAREY ITNKHANTS

a a 1 1 A v a 6" v
LSHULNIUNUI AN LAINNATLATIZH LA
™ L™ ™ =Y Qf v 4 ™

ANMNFNN BTV AIFNUTERNTUTIFIUNINARWNU
EENNPD) TUluAaniadaanueni ldannniInaaasg
LL@imﬁ"LﬁﬁmmLL@m@mﬁ'ugdq@agj 33% WazAN
"L@Tﬁrmmmmma:ﬁmgaﬂdn AIBWATNNTAIWI DS

6 A =1 = =1 0
WRATRATVaI lanuU lddaunita 39naqdin
aa A A a A ° o o A
3Fn13NNUTeENTHe NaziNnlToanuuualLsae
lasvrsrnluduaauniseanuuuidasdn
(Preliminary design) sia'ly

6. NAANIINUITNE

YaVBUADE BN a8 IuNTUIZAN

o

a_ a a

waz w1193 Aadnd ndlaninwol NTULKWANT

U u“

D.

[
A

7 NINENATIIE ﬂvl@TLﬁaLﬁaLaﬂmmamTagaﬁ
WDuilszlozidanisaiinaniay

7. 1@N&1391999
[1] Insel, M., and Molland, A. F. (1991). An
Investigation into the Resistance Components of
High Speed

Displacement Catamarans.



ME-NETT 25

The 25 Conference of the Mechanical
Engineering Network of Thailand

Proceeding of meeting of the Royal Institution of
Naval Architects. London.

[2] Gray, Alexander (2007). Preliminary Study on
the Use of Computational Fluid Dynamics to
Determine the Friction Resistance of a Trimaran
Ship. Major of Mechanical and Aerospace
Engineering, West Virginia University, WV, 2007.
[3] Kang, K., et al. (2001). Seakeeping and
Maneuvering Performance of the 2,500 Tons
Class Trimaran. Proceedings of IWSH’2001 The
Second International Workshop on  Ship
Hydrodynamics, Wuhan, China, pp. 38-44.

[4] Armstrong, NA. (2004) Coming Soon to a Port
Near You — The 126 Metre Austral Trimaran,
International Conference: Design and Operation of
Trimaran Ships, London, U.K. 2004.

[5] Harvald, SV. AA. (1983) Resistance and
Propulsion of Ships, John Wiley & Sons, Inc.,
New York, NY, 1983.

[6] Xu, H. and Zou, Z. (2001) Numerical
Prediction of Wave Making Resistance of a
Trimaran, Proceedings of IWSH’2001 The Second
International Workshop on Ship Hydrodynamics,
Wuhan, China, pp. 105-109.

[7] Kang, Kun-Jin, Lee, Chun-Ju, et. Al., Design
and Hydrodynamic Performance of a Frigate
Class Trimaran, International Conference: Design
and Operation of Trimaran Ships, April 2004,
London, U.K. 2004 pp. 184-194.

[8] Van Manen, J. D., and Van Oossanen, P.
(1988). Chapter V Resistance. Principles of Naval
Architecture, Volume II. Lewis, E.V., editor. 1St
printing. The Society of Naval Architects and
Marine Engineers. USA. pp. 1-125.

[0 fadnd qﬁiﬂﬂ'i"ﬂﬁ UazAe (2553). N3
eJLﬂi’lZﬁﬂ’J’liJﬁ’lqu’luLLﬂzgﬂLLUUﬂéW’UE]\‘IL%E]LLU?IJ

Aa

P L%"E]@; MEITEWIUNINAANRATY E]GVL‘HQ, nis

AMEO1

ﬂs:gm?"mmﬂﬂ?miw?mmmm?émmm’a
Uszinalng asani 24, RNV

[10] Munro-Smith, R. (1973) Ships and Naval
Architecture. Institute of Marine Engineers, St.
Stephen’s Bristol Press Ltd., Filton, Bristol, 1973.

[11] ANSYS FLUENT 12.0 Theory Guide (2009).
ANSYS FLUENT 12.0 Documentation, Theory
Guide, Chapter 16 Multiphase Flows. Release
12.0 © ANSYS. Inc. 2009-01-23.

[12] Peng, H. (2001) Numerical Computation of
Multi-Hull  Ship Resistance and Motion. Major
Subject: Naval Architecture at Dalhousie
University, Halifax, Nova Scotia, 2001.

[13] Battistin, D. (2000). Analytical, Numerical and
Experimental  Investigation on the Wave

Interference Phenomenon of Trimaran

Configurations, NAV, Venice, 2000.



