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| AUTHOR:  Panchenkov, A. M. '
TITLE:  Hydromechaniocal characteristics of a wing near & solid 71
boundary ‘ R _ : : ~

PERIODICAL: Akademiya nauk Ukrayins'koyil RSR. Dopovidi, no, 12,
., 1961, 1566-1570 T ,

TEXT: The author states that the problem of hydromechanical cha-
racteristics of a wing near a sclid boundary is of interest in de-
signing submarine and alroraft. A method of solving the plane case:
ig given. An equation is obtained based on the oharacteristic Sy
function, the complex velocity of girculetion and the condition of!*‘y/‘
the solid boundary. The force is obtained by means of Chaplyhin's 3

formula , -

P-~-1Q = -E g#g(z)dz
o
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v [" is the sfrength of the vortex,
‘ = =V )a%, where ! Jver
Zﬁgrg ?s_tl;x: i%rengﬁl(%f {:}'19 sgurce% ﬁhngirﬁgiﬁgog(Ei ir(lRef. T
: £ n of M. .
goj.n};%% B%Ome%r;gro;vgllxﬁ.ﬁ;ggioct). M. TsAGI, 65 (1937)), & solution
. konf. . . ‘
ig obtained for the force
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The method is applied'tq the aerofoil of M.
results obtained~correapond well with experT

1 figure and 3 soviet-bloc references.
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ABSTRACT: The article deals with the problem of
the use of an approximate method

The solution i85 obtained through
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of a circular cylinder with circulation
given which permit study of the effect
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AUTHCR: r._?E’.e.nchenkov. AM. (Kyyiv) %_ >
TITLE: Motion of a cylinder near the free surface of a fluid

PER1¢DICAL: rrykladna mekhanika, Ve T, 1O 5, 1961, 547 - 555

[EXT; The motion of a cylinder near the free surface of a fluid ;.
was considered by L.M, gretens'kiy, K.V. Keldysh and M.Ye. Kochin A
(Refs: 1, 25 3 published by psAGI (Central Institute of Aerohydro- '
dynamics im. zhukovskiy) in 19%4, 1935 and 1937). The last two au- n: -
thors simulated the motion of the cylinder by the motion of a di- =
pole neal the free surface. For motion in an unbounded stream, the
I potential of motion of the dipole is fthe cylinder potentisl, since 8 |
' one of the stream 1ines is formed by the cylinder contour. If the .
motion takes place in the neighborhood of the free gurface, this :
contour is deformed and the dipole simulates the motion of an oval-
shaped profile. ¢his problem can ve solved by the variational prin-
ciples of conformle mapping. Taking the boundary conditions from
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| the theory of B for the characteristic
function of the dipole urface, 18 obvained
. By means of mapping g which map the ex—
the characteristic function of

(Ref. 33 op.cit.)
circular reglons,
The motion for P v/ Vegb — ®

Motion of a cylinder neal --°

terior of nearly-

cylinder motion cen Dbe obtained.

ig considered. the characteristic function end the compleX veloci~-

ty are{expressednbyv , ‘ o :

- - @y, wt L T oo, 1
. e = v°.(z+ z )+2——2ih g N+ gy 10 @ — 2R ()
b WD (g p1 . r 1 (2)
- e "“(‘ z") T—2ihy toar 7 T @2

Hence the confgugﬂgquat}onlnA - .

- sin3—271 (3)

—

) sna—25 | |

— — leinf— = T -

b= v°(R R/® R LT —4h sin 0 -+ 4 N

. 1" N /-_._-—-———.-—'._-""—"? [ ‘\ ..
\ __.-2—n—lnR ¥ l—-4smﬁk.+4h ) A
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0, one obtains .

nder near so-°

Motion of & cyll
(i = b/R). For gin 8 =

- is obtained,
‘ . _ ‘/,J—l'.c.‘.,, A
e=ey =D (5)
=1 . e th___
¢= D= Rl +AF)

' ith redius Ro,

o wmm—T T
(4h? -+ 1) 1
to a circle w

Assuming thet théwg;;i~36hﬁéai jp close
one obtains 2 [1 6(8)]
R = + -

(o} ' (6)
= €3 /6"(9)/‘;:‘:9v .

nformal mapping of the oval on

/6(0)/ == €3 /8 (8)/

on which effects a €O

“.'f‘ﬂli-l».

and the tuncti
the circle, as
2%
(1)

it
1 R et + 2 2
£(z, ¢) = P.o{z[l = 8(%) T, at] + Q%) - gﬂ,&.

-
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Expressing §(e) in the form of a TFourrier series, one obtains

Ve o o ) Ll -
flao= RO{Z—Z[T+2 "anz"“‘lzl.bzn?\lz +9(8')}-

ne=l

(11)

she forces are obtained t¥ M.Ye. Kochin's method. Introducing the

function c .
: _yy Hzac) gw (2) '
H(A) = Ralas Y e Ry —-%%,‘—-— dz, (12)
©
‘ +ne 1ifting force Py of the cylinder 1g expressed by .
(v}
oWl - X 249, 1
Py = pvoT.'oo 55 | /H(M/» az (13)

Trgnsforming (12) and using the theorem of residues, one obtains
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ng)=rw[r“+ 2nuox(%%)'(1_f’7°)], 3 (14) .

-

—

oI’ QT"’%( RO)a (1'_ 8o )

.‘ .v - i : Pﬁﬂw‘,rw—— 4ﬂh — 2’1‘

2 - A

. " the first ient a, of the

be determined if the first coeffic e o e ,.
%‘gﬁggigragipingggn gf 6 is known.. ''he calculation of uhisbec%giié ¥ / .
" cient leads to elliptical integrals. "These integraﬁ carﬁx be found -

by tormulas and tables of the references. The fuilcvion , A

o “""3(%)‘“'(,'_“){ | ." (15) .
N T Tw

| also chtained by a different expansion. Thereupon, one obtains

(2, L (a. a,2? - ib,2° 4., 3(29) ){\ '
f(z, ¢) = 2 = -'1-/-1%(% ~1by2 + 852 1b,z° + 8% | |
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‘The 8Xpression for

~%he formul

apon §, y, 8t formula ig
Tunction (pe 1t Trugy konferentgyy
leniya, IsAGI, 1937)'1ntrodueed:

HQ{) = §7e'iazigg(z)dz
c

one obtaing _
> A e .
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— —Fa(h) + = Fa(h
7 A (G E s B+ gy ‘”]
i T Y - 9y -

et e

.where }\ is the relative elongation; {.\’0 _ the angle of zero 1if%
force in an infinite flow; &~ the tangens of the angle of incli-
nation of the curve C.3 §i -a correctioLterm contributed by the
interaction of the convergent - >rtices; "41 - factors contributed DY

the shape of the wing; K — the ratio of the thickness of the pro-
file above the chord to the total relative thickness; U =

= (1)_'_0 66 3 g - the relative thickness of. the profile;f}ifi is found'
from a formula. The drag coefficient of the wing near ghallows 18
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o2
o, == (1+8)55,;

X1 TA
The relative decrease in the drag coefficient can be estimated by
'thg quantity £ = 231/_§ , In recalculating the results of tests

made near the surface o an infinite flx}id, to. the case of finite
depth, one obtains for vhe 1lift coefficient:

rﬁo Oy'ﬁm :
JA - Yn ploo

1+ WS/L (1 +T)E Sy

c

There are ¢ Soviet-bloc references.
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