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ABSTRACT

The hydrodynamic performance of trimaran is a hot topic in hydrodynamic research.
For a medium-high speed trimaran, a large part of its static water resistance is composed of
wave-making resistance, and the main factor for wave-making is the trimaran's side hull
arrangement.

In this paper, a round bilge-type trimaran is taken as the research object, and viscous
CFD method is used to simulate the static water navigation of the hull using the ship
hydrodynamic solver naoe-FOAM-SJTU. In this paper, incompressible RANS model is
used to calculate the fluid field, and VOF method with artificial compression term is used
to capture the free surface. In order to verify the reliability of the solver in the static water
resistance, this paper compares the model test with the numerical simulation, and obtains
the consistent results, which shows that the solver is reliable.

The settings of trimaran segments include transverse position settings, longitudinal
position settings and length settings. Different segments will have different effects on
trimaran resistance and wave-making interference, which are also closely related to ship
speed.

In this paper, three different ship speeds (Froude number Fr=0.18, 0.27 and 0.30) were
considered and the following three schemes were selected for numerical simulation. First,
keep the transverse distance and length of the trimaran body from the main body
unchanged, and only change the longitudinal position of the body (Plan 1). Secondly,
keep the longitudinal position of the trimaran and the length of the body unchanged, only
change the transverse position of the body (Plan 2). Finally, keep the longitudinal
position of the center of gravity of the piece and the transverse position from the main
body unchanged, and only change the length of the piece (Plan 3).

The analysis shows that the longitudinal position of the hull has a great influence on
the wave propagation and the resistance of the hull. When Fr=0.18, the coefficients of the
total resistance of trimaran increase first and then decreases. When Fr=0.27 and 0.30, the
coefficients of the total resistance of Trimaran gradually decrease obviously. The
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transverse position of the plate has little influence on the wave initiation and the resistance
of the trimaran. When Fr=0.18, the coefficients of the total resistance of trimaran tend to
increase, while when Fr=0.27 and 0.30, the coefficients of the total resistance of Trimaran
gradually decrease slightly. The change of the length of the slice is small, and the change
of the length of the slice is equivalent to the change of the longitudinal position of the slice.
When Fr=0.18, the coefficients of the total resistance of trimaran tend to increase with the
decrease of the slice length, while when Fr=0.27 and 0.30, the coefficients of the total

resistance of trimaran gradually decrease.

Key words: trimaran, segment settings, CFD method, static water resistance, wave-making
interference



PR IE KA AR H %

H
BB B et ettt e e et ee e e et ae et et et aeeeeranes I
BB S T RACT ...ttt et e e e e e e e e e e eeeeeeeeeeaae e reeeeeeeaaana—es |
= N SRS 1
11 B T e T X e e 1
1.2 ZARME A ARAR BT P 152 B B AN B . oo 2
R I 1y -~ 2
1.2, 2 T e 0 e et 3
1. 2. 8 BRI T . 4
1.8 AR T . e 9
BB BUEHVFE G ESE IR e 11
2l T 11
2. 2 B T R 11
2. 3 HEIH I . e e 11
2.4 NAOE-FOANM=SUTU SR A © oottt e e e e e e e 12
2.5 BAKBE SIIAE . . o 13
2. 5 T T G ol 13
BT A 3 - 14
2.5, 3 B G T 15
F=8 FEHARSLEXTRE S BB TR oo, 17
T =1 =T 17
3. 2 T 17
3.3 BB B M. o 18



AT IE R R AL H 3%
3.3.1 Fr=0. 18 B ARG A o7 BXSBH B X400 o 18
3.3.2 Fr=0.27 B AR\ BT BT B 4B TR .o 22
3. 3.3 Fr=0. 30 B Fr ARG A o7 BRFBH I B X000 o 26
B A A B NG 30
FBIE A RN EXTFE ST R TIEM .o, 33
Al G 33
4 2 T 33
4. 3 BRI T T 34
4.3.1 Fr=0.18 By R ARRE AL B XS BH T RSP TFHREM ..o 34
4.3.2 Fr=0.27 B FrARRE IR AL BT EH AT R TR . 38
4.3.3 Fr=0. 30 B Fr AR IR AL BT AT R TR .o 41
4. 4 R R N 44
FES5E FAEKENBEIIEMNBETIRM oo 47
TR = =0 U 47
5. 2 T B . 47
5. 3 B G B T . 48
5.3.1 Fr=0. 18 By A ARKFEEXSBH T MU TR .o 48
5.3.2 Fr=0.27 By FARKEEXSBH T ML TR .o 51
5.3.3 Fr=0. 30 By A ARKBEEXSBH T LU TR .o 55
B A R BT N 58
N B G BB et 59
6. 1 A 59
6. 2 R 60
o -1 S | TSRS 61
B A ZEAR R SCHRE R E T oo 65



H %

(DA79'E

Eliy
Eliy

PR IE K

67



H %

(DA79'E

\Y)



PSR S AR B &l

4
4k

1.1 IREREEBX

ST RBRAI AR, MR R T EZE IR - & B R E SR IHA TEAREE /)
TE AR BRVRTHFETE/NIAAT A% o FHOE [ T AR T AR EIAE OGE X, FET 2000
55 H AT K — = AIem “igan” S0, il 1. 25 R EETRIFTEHR 1
% A (Littoral Combat Ship, LCS) Fia7 2% (i 2) KA LA 7 11 Re & s T 5
Lk =R BIAAS BCR & E £E . —ARMSZ 2 1 % B bR =B R R o] LR 5 A LR 5
M LA EYELE; 2EAFRE Juoh; AR EMEMN AR 4. BHIERELF; BOEMITERE.

1-1 "B/ S B 1-2 JRIZRBTE T
Fig. 1-1 “RV Triton” trimaran Fig. 1-2 Independence-class littoral combat ship
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Fig. 1-4 Settings of trimaran body working conditions
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Fig. 1-5 Optimization process of trimaran slice layout

2015 4F, JE AR FIRS R CFD Rk 4: STAR-CCM-+REAMU =44 i i e
0 ] B R 3 AT B AL, X — M = AR MR AT BB T B R O = A A
R AL B AT BRI BAAESR] T 9 FARTT R AR, X H T 7 M
B, SR T AR RS R AR Z T 60 T, B T R A A i
AT R,

2016 432 JEP47E FLAT 418 e rb 48 ARG CFD B Finemarine DA — = 44 A 7Y
BAEAB I 52, S5O = AR M P R R 17 7 B A BRI 1 B AT B AR T 2 4L R
RS, AR T HE KT, 2 a0 =AM AR A a7 B AR BRI m) 7 B AR
B AN A R AR TR 0 40T DA R PR T RS T X B AT

2016 4F, WK G OME F @B R L A GAMBIT Ry = (R ABUE AL, F R
Ui CFD MV FLUENT HEAT V5, o508 — AR A 4R A [ o7 B8 AT B AN m) 7 B AR
BFP T 25 MR T 5 38 I HUE RS 21X 25 AMEL 5 N B TR 0 AT PR
FEfetE oL (B 1-6 93 4 R A B B R D, SCEE R S
B R AT B A 32 R DL W R I BEL A HOK AR ELLE AL AR BTN, R R
A8 BH A7 S5 A SR B 5 T A A e 1 A L X3

2018 4EiK PG STAR-CCM+ &, LL/NKER I =AM AT 7 %, Xt
TR R R A3 A T i AL, 5 SRR W B P I, (A 5 1 4 i s A = 4
SEARI EBH AT



PSR S AR i

] 1-6 4 F AR AR FRET R A2

Fig. 1-6 Free surface waveform at four different body positions
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Fig. 1-7 Flow chart of automatic body detection method
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Fig. 3-14 Hull surface pressure diagram under 4 different body schemes when Fr=0.30
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Fig. 5-6 Hull surface pressure diagram under 4 different body schemes when Fr=0.18
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Fig. 5-10 Hull surface pressure diagram under 4 different body schemes when Fr=0.27
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