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Characteristics of Longitudinal Motions of a Planing Craft in Head Waves

at Very High-Speed
- Effect of Surging on Heaving and Pitching -

By Toru KATAYAMA (Member) and Yoshiho IKEDA (Member)

In this study, characteristics of longitudinal motions of a planing craft running at very high-speed
in regular head waves are experimentally and theoretically investigated. The results of experiments
to measure motions in waves at constant forward speeds show that a craft jumps from water in some
cases. Variation of resistance acting on the model in waves is also measured, and the results show
that the resistance acting on it varies significantly. Using the measured resistances, simulations of
longitudinal motions are carried out to reveal the effects of surge on pitch and heave motions. The
results show that the surge effects make vertical motions grow more violently in some case, although

a variation in forward speed is not so large.

Keywords : High-Speed Planing Craft, Stability, Longitudinal Motion, Surge, Heave, Pitch

1. #E

PWC(Personal Watercraft) & i34 % /B if & 4
F, Sl RE LV FEENEEL, BE
ZOMERELI TN — FE Fn=6.0Fn=U/VgLoa)
COELTYD. S0k kBRI WRT A
ETAHEEL, BEPSEEIIKRTET L) 2L
VEB LT L, BIZENLBAEVEN S ZITTERL,
EMBEMEPSIRYVFEL LD, ZEABIIHRE LK
PIIE oA BRI~ DEE (plow-in) 5| EFI L /-
D, SOCIEHEKEIZLIMERBLEL LD/
BN H DI L EDRMLATVS.

EELIIINEFTIS, MIBEEERLAVT10L
Fn<500@88 7NV — FEBIIB 2 EmBRBEF T
OEEHFTRFER (BFE—F, LTELBIUHIELE
H) %47V, AYRASKE D 6 Bl ROTH T BB EE) b
EOFOEBERIIOVWTRELS. 8512, BH
W7 70—FE LT, RFrIvnBErie LE

*] FHRI3EILAICBEM=ZFEUTEEGREIIBNT
#E, FREf FH13F€11H308
*2 KERRF I KEXRZER TEHEH

EOBRRIEENKERTHM S LS L REES
¥ EOEEPRAEESEE~OBEREII OV TERH
L, FBEA MY vy 7ECBVWIEBERBESFEO K
BHIZOWTERBEBERT AL TERLETS 2B
BETHBPIEES L EETRTH L L ERLEY,

EIAT, MBREHFELATRMEL’DHL LI LB
iR T DR IB PR AEE M IC BV TIE, i
IBREGIEMEHIEL, DIRPHEEE—FEE
TOMBERFEIIRL TLOTEEEFH L. F2C
Kifzecid, FRHBEPZBESETHEL, K@E»
DR ARUHET L 2REBEH L 0 2KET,
HICE CHER AR L F 0B onwWTHELE. £
OFE, BRI Lo TEAMMIIKESERL, #
DEEE (FIRIE) 2 FERPREROEIMED 2 &L
LERYy, KELZFHENTFETLTREIDH L 2
EWbhol, 22T, ERTEHEIL -ERLESH L &
KHIHRBELOEEERITY, SOICHBRASLETRER
BEUHENIRIZTEEIIOVWT, YIab—1Ta
VEROTREL:. 2O, WikRAEEORE
BAEREOEERFOR - MIBELR W,
EEBIC BT Z ORI ZENISHES (LTiEhs

—141—



L UHEHIEN)
N LZ L bl TI I

WERBEBILTLOEHRTE 2V
wETS.

2. ERPIRIEHR
2.1 ERBRBE

AKFETHVWZEREROFERNB LU EEE %
Fig iR d. bV v —Ho/BRgEfEL Bkl o8
BMchh, MENES P THREREOMBE LT
FSAZXT Y IV —FDOE/ AFO VBN FF v
1HERTHS.

Fig 2IZEBRIKER 4R T. HAMRE ETHRABLIY
BLE Y OfEEREEHBICLIREET, BAEFEAL
TEARSIGED IR i, ETRAE D% &%
BECTRMT S, sHlEE IR, DES (Emi+), 2)
N Wy LET+), 3) EFEA GLTF+), 48R
THhY, 1) —FKREmet, 2)3)EHEFr v ax-

HREARBEPEHCLVEIRIL. &b, HEMS
OWIPIREIXFig 1 FIZRT & B0 T, RALEE, KA
Hl, HEERENHICEILSETEREITo /.

length Loy 0.625m
breadth B 0.250m
depth D 0.106m
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Fig. 1 Principal particulars and body plan of
model.
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Fig. 2 Schematic view of experiment.
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Fig. 3 Measured motions, drag and wave profile
at Fn=1.2.
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Fig. 4 Measured motions, drag and wave profile

at Fn=3.2.
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Fig. 5 Amplitude of drag force in waves.
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Fig. 6 Measured drag in calm water.
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Fig. 7 Phase difference of drag force and mo-
tions.
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Fig. 8 Steady component of drag force.
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Fig. 9 Amplitude of surging velocity.
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Fig. 10 Measured drag force and model.
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Fig. 11 Variation of forward speed (Up=8m/s).
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Fig. 12 Time history of motions in simulation.
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Fig. 13 Time history of motions and pitch excit-
ing moment in simulation.
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