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Longitudinal Motion Simulation for High — Speed Crafts in Steady Water
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Abstract: In order to evaluate the hydrodynamics of High-Speed Crafts’ motion in steady water, the cou-
pling motion of heave and pitch was simulated using CFD technology, in which the trimmed and overset mesh,
Two-phase Flow, VOF, 6 — DOF and £ — & turbulence model were adopted. The variety of high — speed
Craft’s resistance was analyzed with the changes of the craft’s speed, the trimming angles, and the centre of
gravity position. The results were compared with the experimental data of a ship model. It proves that the nu-
merical simulation of longitudinal motion hydrodynamic capability of high-speed crafts is feasible and practical.
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Fig.1 Three view drawing of high—speed craft model Fig.2 The control domain for calculation
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Fig.3 Overset mesh model Fig.4 Computational grid
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Fig.5 The variation curves of Fig.6 The variation curves of trimming
high—speed craft resistance angle and centre of gravity
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The comparision of calculated value and experimental value of resistance ~ The comparision of calculated value and experimental value of trim angle

E7 AEHNEBHTIHEESIKRERE
Fig.7 The comparison of calculated value and experimental data under different Froude numbers
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Fig.8 The distribution of flow field around High—speed craft under different Froude number
HIE 8a W1, Fr=0.75 B @ A AL O N R4 0,023 m, EAAEHR RHadE2y 4.1°, T
PR BARAE (A P R/, AR A B R RO AS R . H1 I 8b T, Fr=0. 9 Mg A 7 1) I
Ry 5. 00, T R AL A A BT A A W R, R R B e W ARG . A 8e ]
M, Fr=1.05 RAEARES I EIGAE2 5. 20, mr 0038 v A2 A A 0 R o 0] 247 11 B D S pp ik, R VR U
i3 R iR HEJE A B

5 it
ARICFET CFD #Hi, X i K o\ mizs shiEr BUE AL, 1843 55 & P45 (overset mesh) 5 6
- DOF A4S 4 SEB T XK AT iR Sl A T . AR & s i BE Wi g, R 4Bl T A 4

http : //xuebaobangong. jmu. edu. cn/zkb



514 TANE, A KR R AR 1 S R EAR ©53-

5 KU SIS AT LU AT, SRR BB iR 22 | MBAIRZ BN T 5% , ST i 5k
ﬁﬁﬁﬁ%,ﬂuﬁﬂi%%f%k‘ﬁ%mbﬁ% UH AT, G T8 B 18 ol B At %
A, BT ASAE LS AR T S AR LIGA B Sh A, AR A R Fro= 1. 05 BT AR
JE M FEALEETE So 2y, HARAT AR B SR T A i (XS R RN 4. 1T SRy A 5% i o FiE 7K 2 g 1 i
MRSt 2%

[ &% Wk ]

[1] CHAMBLISS D B, BODY G M. The planing characteristics of two V — shaped prismatic surfaces having angles of deadrise
of 20 and 40. Washington: Langley Aeronautical Laboratory: NACA. 1953, 28-76.

[2] SAVITSKY D. Hydrodynamic design of planing hulls. Marine Technology, 1964, 1(1): 71-95.

[3] John M A. Resistance prediction of planing hulls; state of the art. Marine Technology, 1993, 30(4) : 296-307.

[4] YUSUKE TAHARA, ROBERT V. WILSON PABLO M. Carrica Frederick Stern. RANS simulation of a container ship u-
sing a single-phase level-set method with overset grids and the prognosis for extension to a self-propulsion simulator. Journal
of Marine Science and Technology, 2006, 11(4) ;: 209-228

[5] NI CHONG-BEN, ZHU REN-CHUAN, MIAO GUO-PING, et al. Hull gesture and resistance prediction of high-speed
vessels. Journal of Hydrodynamics, 2011, 23(2): 234-240. DOI.10.1016/51001-6058(10)601014.

[6] #H3CA, HHER. & V REITEANZ K ITE. M0 TR, 2004, 26(2) : 14-16. DOI:10.3969/j. issn. 1000-
6982.2004. 02. 005.

[7] #3CA, XEAe, REBOE, % WEATHEEOR Y\ m S 3 BIE R AR 5 k. BRI 2%, 2007, 11(1) : 55-61.
DOI:10.3969/j. issn. 10007-7294.2007. 01. 007.

(8] EMl, HRER, FLAR. WATHER K B PR Pz sh i BUE AL, AR B TR 2224 (AR, 2013,
41(4) . 119-126. DOI:10.3969/j. issn. 1000-565X. 2013. 04. 020.

(9] EMZE. TR J12E 087 - CFD B SR, Jbat. WHRRZA L, 2004

[10] skomb. FHERGRME) )% KR AT - CFD BRI S BT, B0, AP R E L, 2011,

[11] ZHANG ZHI-RONG, ZHAO FENG. Numerical calculation of viscous free-surface flow about ship hull. Journal of Ship

Mechanics, 2002, 6(6); 10-17. DOI.10.3969/]. issn. 1007-7294. 2002. 06. 002.
[12] XUy, BUEERRUT LMz sl fhaEs. S hERSAEARRE R, 2001,
(13] AT, wmach, HB HEEMRTEMA CFD g HIWITE. ARARI%:, 2011, 15(4) : 332-341. DOI:10. 3969/
j- issn. 1007-7294.2011. 04. 002.

(REHE K & XXER BF8)

http : //xuebaobangong. jmu. edu. cn/zkb



