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Qfore_the bodies with blunt forward ends, when Froude nuambers
are not very high, there are waves which may be assumed to be
stationary. The fluid velocity on the crests of such waves zay
drop to zero. Therefore, the calculation of there waves is a
coaplicated nonlinear probles [1]. The paper deals ° with the
development of the =method of such calculations and contains
examples of its application. Stationary flow of ideal
noncolpressible.fluid is considered. The velocity potential ¢

“is introducéd;whichesatisfy’there~relationships1
A? =05 (V@ N) =05 (VP V Pr+2xy*Fr = 13 (1)—(3)

Relationship (1) is valid inside the fluid. Relationship (2)
is satisfied for all boundaries of the flow, and relationship
(3), only for the free surface S. The Froude nurber ic built on
the draft of ths stresamlined bedy; y - O and ¥ ¢ - £1,0} at
X =y—-00 .The fors of S is not predeter=zined, it is sought for by
zseans of modification of the iteration method [2]. Each iteration
involves two steps. The first step consists in solution of the
probles (1), (2) for the area with the boundary including the
known surface S*approxiaating the required surface S._As a result
of solving (1), (2), V ® has been calculated, and the accuracy of
satisfying the condition of (3} at S*ﬁas been verified. If the
discrepancy is fairly samall, then Sx' is identified with &, and
the prebles is scived., IF¥ it 1is net co, the second step begins,
at which cconditions of (2), (3) are quasi—linearized at S, as in

t2,31:




d-gfl-"f'U%L:'-*}leg—g 0; Ug1lf=U;—1_T:¥'5 (4), (S)

Here, h=S*—abscissa changes from iteration to iteration; T and
N=unit vectors of the tangent and noreal to S: =(V®,T) ;
N,= horizontal cosponent of N; Y= disturbance of the potential
@;oL(l = relaxation factor. The bow wave height y(0)=0.5Fr
is fixed in calculations, and the wave lengfh is to be found.
Equétion (5) is a singular integral equation in relation to q -
density of ¥ , and ‘ql—)OO at y =) O. The value of h(x) is
deterained from (4) on condition that h¢(0) = O after
calculation of q from (3). The S*. — points ordinates will not
change when the surface forms are clarified. Close to the wave
crest U ;)0, and equations (4), (5) degenerate. Therefore, instead
of these equations, asymptotic analytical foresulae for gq and h
shall be used there [1]. For derivation of these formulae we shall

consider the conforsal sapping of the crest neighborhoods in the

plane of the coeplex variable 2z = x+iy into the circle exterior
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in the canonical plane of the variables'. At x =y © h(x)=C,[;/ﬁ,

gi(x) = CJx]w”Q-i,Cl =const,Cy; =const are used in the calculaticrs.
‘zaﬁRYiﬂ‘; is the angle of the crest point. For the vertical

stem ﬂ =2.

For perfection of the nurerical method the problems of axially
sysgetric [2] and plane [4] waves over the isclated flow have
been solved. The existence of two types of waves with zero speed
at the crest has been found. At swall Fr the waves with flat
crests resesbling those calculated in [S]1 have been plotted (see
Fig.1l; figures near the curves denote the values of Fr ; the
solid lines refer to the plane flow, and the dashed eines lines,
to the axially symaetric flow ). For these - flows in the narrow
range of high Froude nurbers the Stokes waves have been plotted.
The upper limit of this range in the plane flow at Fr =1.27 is
inlgood agreement _with the predictions [5]. Fig. 2 presents the
calculation results for the waves afore the semi—infinite plane
_ﬁéctéﬁgular bow.-- It has been possible to obtain the waves of the
displayed type in this flow only at Fr ( 1.1 In conclusion, it
is interesting to note that, if in derivation of the foraulae
for the wzave crest the engle vesrtex is cappsd into the criticel
point of the circle, then L =45 /3 atP =1.

Such solution 1is poessible only at the neonzero velocity
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(z¢ 37 the airfoil thecry ) and only

[

circuleticon around ths angle
for internal waves at thes boundary of fluids with different
densities. On one side of the boundary the- Stokes waves will

occur, and on the other side, the wave-vortex pairs.
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