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Summary

This paper deals with numerical computation on surface waves which are generated by a running
pressure disturbance. The characteristics of this computation are that including viscosity terms, the
three dimensional Navier-Stokes equations are treated and that the distribution of a pressure distur-
bance is arbitrary and this enables computational method to apply widely, for example to the complex

waves behind a high-speed planing craft.

The validation of computational results is not so easy at present because there is few experimental
reports and this time, for the convenience, it is compared with the results of analytical calculation by

Standing’s method.
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Fig.5 Perspective view of wave pattern at Fx=1.0
(analytical computation)
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Fig.7 Wave contour at F#=1.0 (analytical computa-

tion)
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Fig.11(g)~(h) Velocity vectors in the waves along lines of x=constant at
Fn=1.0 (numerical computation)
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EENIZEBL T, BIEE (2, y) FELPFLKEE
whHh, HERELAETH S,
ZOBBERROEBREMEL 777 AD,

A¢:¢‘-r.r+¢yy+¢zz=0 (A.1)

bu(z,v,0, )+ 98z, 9,0, t)=;P’(—xp’y—’—t)-(A.2)

BT L ESOERERT VY v bz, y, 2 1) K
BB D, 222, Pz, y, t) 13D 58I KREC
ERT2EBCE Lo NBENAARTH S, g RENOM
HE, o BAKOBEETHD, IO, BEREPRK 2(z, v,
HRRARTEZ N3,

7z, v, z‘)=——%¢t(.r, 4.0, z‘)—pigP(x, y, 1) (A.3)

b, EFEENSmEL T 2 DEARAREE C TR
BT LEBE(r, y, ) TELL LEEMBEL Y, (A.2)K
OEHBEEEERALE L (ADROBHERAONZRD L S

Wb,
¢z<x Y, 0>+ ¢x.r(.1‘ Y, O)"”Px(l' y) (A4)
7z, y)=g¢.z(x, v, 0)—~§P(x, v) (A.5)

INSDEREIMZ T, +2LH (x—o) TIRFEES
137 L EMEN E{RE T %, Wehausen and Laitone® i &
ZriheD&ERELTERERT VY v VI,

8z, v, == [ darP(e, ) [ d0 sec 6

E(x— E)cos Glcos| k(y

k kz
PV f dh s

—7)sin 4]

- R:C f[:dédaP(g, 77)'/0’7”20'6’ sec® fo~vsect?

-cos[v(x—&)sec 8 Jcos{v(y —n)sec? 6 sin 6]
(A.6)
YRbTIENTED, 21T, v=g/C* THE PV 3
SOEFERL TS,

IZT, BEEE LEOHZHRER S Ic—krES P
DEFMENPGRERET 2. BEZESEENSHOHL
WED, x Bl ENSFDSETT 5 RO ERBIZIE, v 8
13z BCE AR EAERNCIE, 2 8dEkkED S HRE
tEE2EET3, 20L&, (AO)RRRATEDLZR
%,

#(x, y,2)= ;;CC fsdéa’v{iﬂﬁmdﬁ sec

kekz
E—ysec 0

-sin[ B{(z ~ &)cos )cos[£(y —7)sin 8]
ni2
—v [ df sec® g

PV ﬁ " dk

-cos[v(x— &)sec flcos{ vy — 7)sec? 8 sin 6]}
(A7)

22, BARDEE R (—C+0op/ix, d¢/dy, 0/0z) TH %,

COFESIBEI X 0 & UKEEMIE, (A DRE(AL)
HRIZEATS &,

M:—L/fdfd?{'l—/mzd@

PVf dk__)jks—ecTﬁ_cos [k(x— &)cos Glcos[ k(v

—7)sin 6]
r/2
+ vz'/o‘ dl sec* 6 sin[v(x— &)sec 6]

-cos[ v(y —7)sec? 6 sin 8]} —6(s) (A.8)
ik, 22T, 8s) i35EE SHEHE (z,v) D 5K

i3 0(s)=1, FIEHTIE 0(s)=0Tdh 3,
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THENLEBEIABC =~ & THUTLED—KE
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MET S, 75, ERENSAORELVEBRFIZEND
Bizigan s,
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(&, 70) THY, —KHEH Pc BIESDEEIED (&t
sin v, 2ot cos ), (—o0, not i cos y) DIWBEHEE T AN
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WBIZEVWIIR T 2 & D £ U ERNE (2, ) TO
KEEMIZ (A RLSMATE LN,

pgn{x, ¥) 1 [roticosr ]’50+(v—vo)tan7
Pc T 27 Jug-1cosy _

' kPcos ko kcu
'{—— —rrlz V,/ k—v sec? €
+yj_‘md9 sect 6 sin(vw sec” 8)}—&(T) (A.9)
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Fig. A.1 Pressure Pc over trapezium T
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52 BAEMFERAXE FI1E
+/"”zsin[u(am+ﬂ)sec2 6] —sin[v(wo— p)sec’ lﬂdg THB™o BB olu) BBHTHETE 2o
iz cos 8 sin(6+7) (A IDRZ (A IORCRAT 2 LRATE L 5N 5,
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L B2, {g(v]wo+ pl
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RLTBOLES, BEEESEOT, BBoREEE S8 sen@i
RO THIT S5 CRTT 5o S (@>1) (A.14)
(A.10) RO FEES 1 Fig. A. 2 DBICERFE b TX 1 (x<D) |
i? bf:ﬁa%&:f’{:\lﬁ T*ﬁﬁ.j—é t, T@%o (A.13) Eﬁ@*&fﬁﬁ%ﬁﬁ@% 3 ﬁat U‘ 4 %@ Sin IE
ei*e .o : ) i3 0—tn/2 L HRICREIRHTLDT, t=tan § TEH
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(A.1D) R
- > ~ p=; 29 (—n/2<
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Fig. A.2 Contour integration in the complex plane  OEFICE WA IHISEZHEMZ 5 £ v,
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