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It seems at first sight that 1f an aperture 1s made in the surface of a body
under flow separation conditions, the drag coefficient of the body will :
necessarilly decrease, In fact, depending upon the shape of the body, the
drag coefficient of the body with the addition of an aperture can be greater,
less than, or equal to the drag coefficient of the body wilithout an aperture.
We demonstrate thils effect by an example.
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We consider (Fig. 1) the plane symmetric problem of a wedge in a stream
of 1ideal, incompressible, welghtless fluid, that 1s, the problem that was
solved — as 1is well known — by Bobylev [1]. If we produce an aperture in
the tip of the wedge, a Jjet flows 1nto the aperture (Fig.2). This problem

was solved by Bonder [2]. However, 1t is also obtained
as a limiting case of the problem of a gliding plate
wlth a ground-plane, when the thickness of the stream
8 is in finite. This
problem was solved by
S,A. Chaplygin (see
the literature on the
problem 1in [3]). In
particula , Bonder
obtained an origilnal
c, \\\\\“‘“—-—~D result: in the case
o = %m , that is, in
Fig. 3 Fig. 4 the case of a flat
plate with an aperture
(Fig.3) the drag coefficient of the plate 1s equal to (,= 2n/(4 + n) .inde-
pendent of the width of the aperture. M.Iu. Tseitlin (see [3]) generalized
Bonder's result to the case of oblique flow against a flat plate with an
aperture, provlded that the Jjet 424, did not intersect the free surfaces 5C
or B0, . Thus the case of the flat plate itself represents exactly the
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case in which an aperture in the body does not change the drag coefficient.
It would have been posslble, using Bonder's solution (Bonder himself calcu-
lated the case q = 120°), to carry out explicit calculation of the drag
coefficlent for the obstacle 544,38, (that is the wedge with an aperture).
However this 1s unnecessary for revealing the indicated effect. It 1s evi-
dent that with variation of the relative wildth of the aperture the drag
coefficient changes monotonously and continuously. We consider the limiting
case when the width of the aperture 44, 1s infinite. Thils is Just the case
of oblique free-streamline flow past an isolated plate that was studied by
Rayleigh [4] (Filg.4). The coefficlent of the drag X of such a plate, re-
ferred to the proJection of the plate in the direction perpendicular to the
oncoming stream, as 1s well known, 1s
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The drag coefficlent for a wedge has a somewhat more complicated form.
Explicit calculation of it was carrled out by Bobylev himself. We simply
remark that for the drag coefficlent of an infinitely thin wedge it 1s pos-

slble to calculate from the equations of Bobylev the value ua/h , which
1s less than the drag coefficient according to Raylelgh, which 1is

Crx=mna/2
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Flg.5 shows the values
10 of the drag coefflclent

C T [ according to Rayleigh,
g;—Z::/’.' e _’E;:::‘ that 1s, the drag coeffi~
i =T clent of a wedge with an
08 \\_§:;\‘ P < infinitely wide aperture
;/// \\“Eii::j (dashed curve), and the
N N drag coefficient of the
0§ i
/;///7 \ for an arbltrary angle q.
04 N From an examination of

L~
/’ ~‘\\\k:::; \ Filg.5 we can draw the con-

. solid wedge (solid curve)

\ clusion that when the

0z / \ sharp edge of the wedge
/ ' a® \ 1s directed agalnst the
N Lo — bt oncoming stream an aper-
0 30° 60° 30° 120° 150° 180° ture increases the drag
coefficlent, and when the
wedge 1s arranged with 1ts

Fig. 5 base against the flow an
aperture reduces the drag
coeffilclent.
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