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Abstract

The. simulation results of a small racing boat running in steady wind and encountering
waves are investigated by Nakato & Ha[2]. The simulation of the race running is realized by
referring the measured data of boats and the motions are described by a set of equations of

motion in six degree of freedom as generally used in the aerodynamics. In this report, Nakato
& Ha's motion equations are madified by equipping the flaps to generate the lift. The flaps of
the racing boat could restrain considerably the boat from capsizing caused by superposed
external disturbances, wind and encountering waves.

WF 19979k miStRMsts] EABEOSI(97.11.14)
HyXl - 19989 19 109 AEYUX @ 19984 114 2
R 2 BT - e s st st

HslY, BLttista Fﬁﬁﬂ *S‘D“—IH (ZIAZI&A1 L)
TTEHEA () MYEEY

****Hiroshima University



o] Aol e By F shit dRdM g
Ae  Kyotei( i) =t Bele LA¥AFH
78716l B9-E(boat) 9] °Vé"*% B A7
o }‘4 Kyoteiv 659 B9E o) 300m=E
= 2709] buoyTHE B AFo)9. 4
71elA el 1009 o} ARHE B
A7)= FPA(Federation of Prefectural
Assaociations of Motor Boat Racing)oll ©i8f &3
gk FU1s BE HBo] FH WA, 1991
dofles BEE 347t ¥y ojateln] ojRe AA
Abar o] ghol g AjAjgcta HaE D gl

o] =& XL AFH9 ME A (capsizing
mechanism) € A7 PHEHA FHE 5 e
Z21& <Yohis Ziolth Ha & Nakatofl]
Nakato & Ha[2J& 2549 £5& 6/ % &%
Wgalor Fdste] GAtE(steady wind) Z o}

—_

A 3

ol
_P' 30,
oh{ e

r;nj&irlrLH

A, BEE, §¥2, M. Nakato

H(wave impact)?] JFRT] S uf 75"
7‘34 HEATE ZARIY 2% 9t &

o e BY E°ﬂ 24 Yok BAEE Q)

Z 3RFE FEAM Be 4Fd 9% Az

€ ol Ytk AFAY] 7L ¢ A¥sn
Bsteg uiezte) 3la) molEl AL ofF
ofgth ulebr] Z1zhe} 218& R 9E9] AA(hull)
ok W(fin), ABF71olHAo]A(engine gear case) %
zzHee] 2t i) FLae Y3} ZAES M
B AR Tl 2 =R E Nakato
& Hal2lo] Hzje] Av) 2ol GHS BT
AT Ed(flape FEABlY 5 WA In
ERE % nHste 4 Spuch Eoojs) 2y
Re d8L Fozl XNy HFges A
#F9. 714 Nakato & Hal2lolA] AMgES

g

© one step hydroplanec]™ Figldl didd =g
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ONE-STEP
KIND OF BOAT HYDROPLANE
BOAT NAME YM511
OVERALL LENGTH (m) 2.885
MAXIMUM BREADTH (m) 1.266
CENTER OF GRAVITY
FROM STERN END (m) 1.126
HULL WEIGHT (kgf) 71.8
HULL MATERIAL PLYWOOD |
TYPE ~ [WATER
| COOL
L 2-CYCLE
'TOTAL EXHAUST(ml) 396.9
MAXIMUM OUTPUT ( ps/rpm) 30/6600

MAXIMUM TORQUE (kgf m/rpm) 13.7/5500
WEIGHT (kgf) 142 5
GEAR RATIO 14 1 15
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3
DIAMETER (m) 0.165 o
PITCH AT 0.7R 0.240
PITCH RATIO AT 0.7R 1.455
EXPANDED AREA
RATIO 0.450
BOSS RATIO 0.164
NO. OF BLADES 2
TURNING DIRECTION LEFT - HANDED
SECTION SHAPE CRESCENT
its gear case and propeller
Y, == YH + YF+ Y(,+ Yp
+ Yu+ Y+ Yo
Z, == ZH + ZD+ ZA+ Zw+ ZF]_
L, = LH + LF+ LG+ Lp"f' LD
(2)

+ Ly + Lo + Ly+ Lp

Mr = MH + MF+ M(;+ Mp+ MD

+ My + My, + My + Mg

- NH + Np+ NG+ Np + NA
ol WA e vk

H: boat hull, F: fin, G engine gear case,
P: propeller, M: dnver, FL: flap

W: encountering wave, A: aerodynamic force
D: damping force of oscillation

BSE DAY 4FE FHEY GE F1,
T nAFAF g G 2] HxE TS 2 ¢
& A=,

da)ge = ycosfcos ¢

+v (singsinfcos¢ — cos $sing)

+ w (cos ¢sinfcos¢ + singsing)



d;:e = ycosOsin¢

+v (singsinfsing + cosgcosy) 3

+ w (cos ¢sin fcos ¢ — sin @sin )

prala ustnfcos ¢ + vsingcos &

+ weosgeos 8

$7v2r459) Eulerian angle Alele] #Al: o}
&3 g

$= p +q singtand +r1 cosgtand

8= g cos¢ — t sing @

d= ¢ singsecd +r cosd sec

57 Fo] g BLEZHFY GolMg
%%;_% HAs }. 198 u v, w.p g 8

A Zhel]
5 #3}Hiime histories) S (DAE ol A
absba, AMEEOlE 4kl d%xE AAzE
A (3), (@He] g,

Hug, 3. M. Nakato

Ok
M

Eof 283 P8 EHER FTEY(],
e Ak, 3agle] Exe
of g3 mdes B8LEL Aue B
e R8T dyd] o gt got
2 A4E7] 18, Figldel 2a3E wie}
1 71etE o g gegtsiygo. g3 EUEE
-fvf'é Ael(quasi - steady state)E 7V, 7F
28] (basic force or moment) X (ratio of wetted
portion to basic portion) o o8 Aakgch
AHSE HrhEE %‘”7}5&"33"“52 Table 1
AAlEe] Qv AMRsE FotEde 3ot 2
A4 Agde 1E}°ﬂ —JBH "?LEH»ZI[‘?,

Zastha sAAM A8 5 qlvh
3
g
% =h G
i X
@
&
0.765 0.640 | 3
o
W Lz2a80 &
g 1 i
" — 9 3 X
o
1. U KG=0.063
‘__ 6.260
z

Fig. 3 Simplified boat ( unit : m)
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Fig.6 Propeller open water characteristics
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CA’ Center of area

CL: Center of lift

W representative
wetted chord length

Fig. 9 Fictitious planing surface
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Robae

AT E

= = 1.5 (kef m/sec?)

Iy, = 9.7 (kef m/sec®)
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~0.725( m?)

B E 2 0]=2.88(m)

lo

a2t

Ag FH A 9] aspect ratio =1.50

Ag WA = 00349 m?)

X6 FHAFH xF 8w
= ~0.870 (m)

7 Bol faASs

xb Xc /L

r =y x LIV

propeller

J = V/aD DA R A2

Ky CEYA S

n CEZ29 rpm

D C AL = 0165 (m)

oy S Al E ol A NO.

Y-force

vn v+ oxyw

An PAFEEE- 00065 (md)

Xy DRFEEYe 24
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Xy : Xp/L (xL s yL) CGYHELY FHE
Yy, Yo P ERFSFY T (x5, vg) P RAY #xg
ol # A% = -0.063, ~0.937 .
v : V/V ZF . “84 Zaﬁ
_ KG = 0.063(m)
fin Zc P EFEA Y 23 E
Ag . aspect ratio = 0.185 ZF rxzHe @y
. = 0.237(
Ap CEA = 0.0125( m?) driver ™
P CEARAY xHE w :driverel FA = 52.0(kgf)
= 0.05(m) 2, fdrivers] SHEA 23E
, - = 0.5(m)
x5/L \
Xp | F X, Vg D driverF-Ale] o] & A g
aF B8+ xpr flap

(xpr , ypp) +E¥ 4H9F4H=07m

moment ( L, M ) +05m
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