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U, S. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM |
Block Italic Transliteration Block Italic Transliteration
A a A a K, & Pp P p R, r 1
6B 6 B B, b Cc C ¢ S, 8
B B B Vi, v T r T m S LRSS
I r e Gy Yy y vy U, u
4 a o o D, d ® ¢ ® ¢ I é
E e E ¢ Ye, ye: B, o® X x X x Kh, kh
M oW X x Zh, zh Uu ua y Te, b8
3 3 3 Z, 2 Y 4 Yy v Ch, ch
Z] H u T d W w U w Sh, sh
Y A & ¥, ¥ W ow W Shch, shch
H W K x K, k b s b it
I N Loy L H b N w Yy
& M M, m b b b » !
H H H « N, 3 3 9 E, e
0o 0 o 0, 0 0w 0 » Yu, yu
nn n n» Byp A A A a Ya, ya

*ye initially, after vowels, and after », b; & elsewhere.
When written as € in Russian, transliterate as y& or &.

RUSSIAN AND ENGLISH TRIGONOMETRIC FUNCTIONS

Russian English Russian English Russian
sin sin sh sinh arc sh
cos cos : ch cosh arc ch
tg tan ) th tanh arc th
ctg cot cth coth arc cth
sec sec sch sech arc sch
cosec ¢csc ¢csch ¢sch arc csch

Russian English

rot curl
1g log

English

|
sinh:% |
cosh 1

tanh_1 ;
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Eage 45,

UNSTEADY DOWNWASH BEHIND A LELTA WING WITH SUPEFSONIC MOTION.

Bs Sh. Solomonyan

The guestion of determining thke aerodynasic charactesistics of
the tail assembly of flight vehicle has great practical value both
fram the point of view ¢f centrcl ¢f flight vehicles and from the

pcint cf view of aeroelasticitye.

During the determinaticn of the aerodynamic forces amd tail

spments, arises the questicr of the determinaticn of wing downwash.

‘This task in special cases is examined in wcrks [S5, 7], etc., but

cemmons/general/total setting is given by N: N. Kislyagin [ 3].

In this article are given the formulas for calculatiag the
downwash upon the commor/general/tctal formsulation of the problem for

the delta wing, wvhich has supersonic leadin¢ edges.

Let the fine/thin slightly-curved deltz wigg move in ideal
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coapressible liquid with low angle of attack and vwith certainm angle
cf slip Byg. Let us consider that the basic moticn of ving is
rectilinear forvard/proc¢ressive with the ccnstant supersonic velocity
U. Let us assume also tkat, besides basic mctics, the wing completes

small additional oscillaticn/viktrations.

Dovwnwash is represented thrcugh the ccefficients of the rotary
derivatives [2, 3] and e will use the foraulas of the calculation of
these coefficients [2], which for the case cf ssall Stroubal nuabers

take the fora:

W =L -
b L e ‘{ 2 .".n’) ""}S'— +

4 1 »
i j:_{ Vewaan b van]
£ (l"l.?:"’l.’-‘)

fFormula (1) is written in the dimensicrless characteristic
coordinates sy, which are ccnnected wita the Cartesian coordinates

%gY: (Fig. 1) as follows:

-f""L‘n"‘ T ¥ "‘:-;4-,&. @

where k=yH3=1, B=U/a - Pach ausber, a - the speed of sound in the
undisturbed flow, ] - characteristic linear dimension (spread/scope)

cf wing.

Fage 46.
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In forsula (1) sign V""g isdicates the priamcipal value of
integral accordiag to ladun?:l (4], # =%) there is an equation of
trailing ving edge, x=7(y) - the equation ¢f the same wing edge,
splved relatively by the variable x. Puncticns
Oz, 9) (i=1, Zv=13 4 ere expressed by the fcraulas

I f%q»%ﬂ !

+A‘” (‘! ". (" ‘. ; .w}_v ‘A‘ m
where B\ (x, y) they are assigned by the coadities of steady flow

around of the wing and have follo-ing nluu (.2)-
g5 3{‘ (=, §)= """‘ (S"‘lx ﬂ"(ﬁ +9

A= |2/S - aspect ratio, S - wing areca.
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The aguations of wing edges will be (Fig.

y=~3lx - by rightist front/leading of edge,

g=—ajx - by left fronts/leading of edge,

g=—Px+e=%(x) - a trailing edge,

where angular coefficients and nuaber e are exgressed as the

geometric parameters of wing and the Mach nusber
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By the interferenceé waves, which proceed frcm point 0, wing is i
divided into three regicms (I, II agd 1°), Ltut trailing edge - to ;
three cuts BC, CC' and C*A with different analytical expréessions for E

Foteatials.

In formulas (3) and (4) functions Al(x, y) are the vadues of the
potentials of the disturbed velocities on tke cwts indicated. For
calculating these functicns with small Strothal nuambers, ue use the 4

formulas, available in work [2].

THOAD T SRR NS S ———
i
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Fage 48.

Por a delta wing witen pcint M is arragpceslccated in region ¢,

@ig. 2), functions f{(x g) have the tollowing expressions:

.tma. D=5 am S i[5 +-we]-

[2 + = w',]\ Y
A"(x.y)--——-[ Lt LS )~‘jp,3" Z(x 9)] +

——‘—q«» ;,-*[.§-+(—1)f$,-]}+

1

3
+Z‘u:"...="7 T4 (g — 21 R (=, g)] )

i 2 __ 1. (1 —B)x ! 5
e e L
S g 1, 3—-n) zz-. n[_*_.{_(__])ld, I—.
~ 5 @7G,0 |5+ (-0 ||+
1 & N
*2[«'2"”*"71!7 reU@—2"Rx 9 D

i Rl LR ”",'}’,‘,;""ﬂ,""’*
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Jj=0

1
+zgsw{z'[—+(—wn,——~'-[;+(-—t)fw]}+ ;
+V[a‘=' NS 7% S Ry A

D (x, y)———-< +— ){4pa(e—vx)l.,(x, y)+—p'- x,,)}.;.

+3 Sl ey, |-

J=0 n=0

Q0 Qg
- g e+
2 1 5
+ 3162, %" T gT 4 gy — )" R (x, p)] o)
™(x, y)= _-( + — ){E[(S’—I)x——ellg(x, y)+
-:--2-4p—,(9+4ﬂ’ 9923 (x, y)}-i—-

" ﬁ} 280" {Zf""y" = +(_1yq.,-l -

J=0n=0

———Mlg + 0 |+

2
+ .5_30 [, e Tty @ (y—x)" R (x, )] (10)
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Tn formulas (S)-(1C) and for further calculatioms, for purpose
of a reductionm in the recording, are introduced the following
designatiomas of the functicrs

Zi=y+ox, Z(x,g)=g+Px—c Z=p—Pxte

Qo= Qoly, 2) =dy+9%, 7(y)= .é‘;(, —9

Qui=Q(x g 2)=8;(g—x)+(1+)e
Q0) = Q(x, v, 0)=pF@y—=x)+e :
Q. ;=Q(x, 2;))=—4;x+e
Qs j=Q(x, 2;) = —3;x+ (aF + B)e
Q; = Q(x, aj) = a2(37p*x + 14e)

y—alx - =
$. = hix »2)= .rc"n”--;?; ¢ bo. j= Yo, j= "E'

B+ oMy — =) +(1 —a))e
dig—x)+(1+dd)e
(33 +By —ale

#. ;= Wi, g o)) = aresin

C(y, a;) = arcsin

d;y tale
Rx, g)=Ve+ @ —Tely—x)—Fly—)
FIE -
L R T = )

R 1= werg )/ T
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Are given below the values of coefricients, vhich participate in
the calculations vhich depend only on tae geécmetric wing

characteristics («gy, «;, B, \) and cf Mach rusber.

h=ad, L=d—ad 1,=al4a 8;=PF—a y=14p

. ‘gjl)=;t— ’ g{zf)= —%—g%ﬁ;i /.gg = —'%i
J
A(3+a’) "M’ (1 + o2 M1+ ."
% o 2,2) ; Ry - BN ot
&) A= a 8 512k o
zlc(l—a’) rk 3— a2 2 gt—1
3‘0‘.'1“=—T 32,2)=3'2-—1_ gaz’_l?z
W M* (324 — 422 — 3)
¢ M TR J i . L
£ 1536 4 =591
R 12M’;\_, ) s M? a — _Ma 1) My
oo 16k W e 11k b= e e " 169,
2 M2 1B2M2
b = . (9 (2 = — Y2 7
20 = 356k a ( +%) 4 384k'r 1—1)
58”,=——§—7’ (Ga+2n)  df = '—‘ B e )1:'
1
2 M2
BPo= (A=), a, = — 3:’4 T (1 4 1)
Ta
AN MEy
R 4 dl = —z— 768 z > (41, — 3,), P = 16\"1 (1—y)e
f =% *,- lIl!E-f T;!
i 1‘7.71
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= el [~ O 41 + (1= 1) 4 3G 1

2 : “lie Pl
P — -1%:,‘%7;,- (611 (2 +12) + 28" — 1)1 — 1) 12 + 682y, + Tk

’s,)=

M2 s
_—7—6-8?1,% 132+ 1) + 204, (1 —1)—3@y, + 1.8
k1, , N/ Z :
1)___ o~ 1) T et —
g T61.v° Q+1)e gf 167,0° ®—1)
12M3q,

qP=

MMy,
768 T]Vs

“1)= _PM"I':

Page 50.

Substituting in foramula (2) of tne value of functions [ =, g)
from (5)~-(10) and perforsing integration, we will obtain expressions
for x, ) in the followving fora:

768 71ys (11 (4 = 312) -+ 20, (1 + 1y) + B¢ (47, — 3]

M 14

2T e SR
T e N »

213(4—=37,) —27,(1 + Y)(1 - %) — 28 (4y, — 3)]e

1 i o
B L L R

+

&
x

—— 1L, 5) + (= 1)L, o)

e o= g [1EE A -t

=0 n=0

. .

e (L5 (x, g) + (— 1)/ 2§ 19 (x, g)] }+
T :

+5 2_]}&’;,.”.. 1-n (2, g) + P N, g))

Ak (3B — v = 1k
Mz, y) = —f{%—,;-lz.(x. v +(l«-|l')x+n‘}+

3, a8 70 [ Fir e, g) + (= 10E, e, ) —

(11)

(12)
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Eage 51,
.'+§." '! s-) (n. 3~ 3 (
A PP | Ay ) +(— WEL N, -

1
_;"_ (£~ g) + (= YLD (x, p)] } 2

i Zl" YenHo1- -(x. 9 +qgPNux, 9)] 3

AM(1 —p?
¥ (x, g) = — —3'2(—3,,‘—-4’(& v+

1
53 E PlFs e 9+ (- 10F8 2, )
1

(L2 (x g)+ (— 1)L D, y)l} +

<!.

- '
;2 [a®,_, Ha 1-n(x, y) + r® Nu(x, y)] (14»

W (x, y) - —,— (e~ vx)Zy(x, g) + %——;‘iz;(x, ) j 4

1 T2 v
+_; 2 Z-ogg.la—n){ Fo(."ja' "Ax, y) + (— l)jl?l{nl 3-n) (x, o

J=0n

= [ )+ (il o0, ]+
1
LY 2 (60, o 30 (x, 3) + P2 N, (3, 9)] asy

6(x, y) = = {ﬁ [ — 1) x—e] Z(x, y) +

Fag Ot 26 ) -

3 g
+ J;.-E.Z-o gg.la-n){f';{n;s—n;(x‘ 9+ (— 1)IF 3-"(x, y) —
g 1 [Lg' s—.;(,,, y) + (= 1L 3=, y)]} ™

: .
+ -:.;g“}ﬁ,_.ﬁ 3-a (x, y) + (.‘N.(& ot (m’

At
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Page 52.

skl . o Akl

An foraulas (11)-(16) for dovwamwvashes 0'0(:..) enter thé fuactioas

9 =
Form(x, g)=2
i} (= )] 0y !  pecr- ox 57%’,@; !. l,)“

e ()
n=0,1; m=1,23 [=0, 1)

9 dn 0

¥ f Qi 0QrE, n a))

FUTTeEne R
X(n)
m1/ n V' E 4t
Hi. n(x, (Va0 (eyTa, i
(x )= Y oow ox ) Vit Mmm=012)

T(n) i

b=fr ﬁ .

a1 ("z
Hoker-nl j'Vi:n Oxj‘ Vx—! ’ |

1()

which, after the executicn cf acticms in right sides, také the foram :

F! (x, 9, &)= i(%’%t, : an

FOMx, 9, o) = -s—p; (1428 + 4,02 — 383] y + :
+ B (02 + 402 (B o) x — Al (19)

Fi8e, 9, o) = - (= B3g" + 2 — 4pe Oy +
+ Z;) + 8afd; e* + 6a] QF | + 4a78* Qo, ;@2 5 + 19)

+6a38* Q@ , + 240%* Z, (x, y)(B* Qa. s+ 3Qo. 1) + 1681 Z2 (x, p))
Fo(."/” (x, v y)= —-?‘:‘g" (3AIy —_ p'A’x 4 e — &;‘) 4

2
+ 14';1- (2 + Zy (. )] (20) |

=?q?
F§(x, g, a)) 2= — 3;;" @+ 2ZH+ --’-"- Zy(x, )X

X [(o] —48,) 8% + (SF* + 8,) g + (P* + 2uf) o] +
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Page 53.
*' ..x. :
+#—l¢'(l,x-c)x+5'7-'l @)
1 YRR Lt .} b
wl)(xo » a’) i M/P 2valp(y+p’x e) m)
LD, g, a) = —-’f%‘,t (8, (3" + 12y —8) g — &, (v* — 49+

T8+ [v1(F—5a) + 487 (1 —B) + 4 (1 +-3p)] e} (23)

Lo P(x, g) = — ";’;p'," {43(4g® + Z) + 42,0 29 + Z;) —
—Batet) — —%’j’FA, (8l (3, o) +2P°(3+ 2894, Q. ) X

X 2, (x, g)+ 87 (38 + 4"+ 3) Z2 (x, y) + 83 Qo (g, 2) Q (x, 3,)) +
+Y QR (x ) + 2B AV — )7+ 3,Qu(x 2) Z(x 1) (24

L P(x g) = — %’-M,(zy +Z) — 203 — ;”‘f—zm. 9 X
X [(89 —2) &, 9 — 8,98 x + (B + o2 + 4 )e] @5)
1§ (x, g) = — -;'5;-,'- (392 [4y" + 27] + 84, aZe (29 +2,] —
3t -
—8ae’) — 1 WU—DZ (= p) — 2%,— (8, 2y —1) X

X [’Q’al —aav.] 2,(8. y)+3p.[Q(y' a]) 35 Ajzl(x' V)]QO(.”- ¢,)+
+30Q. + P Qlx, 2)] Qs 6) —a2e[Qu ;+ vQi(x, )]} (26)

S Q (7, a,) C(n, a)dn
F® s & =——Vip. ——L——-'_—-—-:_‘L__———
2 e 52 28 sz Vy—n 'V a+fx—e e

|- C(n a;)d :
B O Vi V %a(x, ) @n

—9%a R! s‘t m a)dy_ Ry(x, m)dn
jﬂi Vo—n Vatadlx i3 sz ‘,V (g — ")

(e, g, a) =i V. p (BN Cln apdn
l';,“,_(x v a) » v P!, -1V 1+ Px—e

i %_{1-};9- ml‘_‘.‘,;-_e-;m (:)_+ cl). + 3ade X (x) J)+

x)
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Fage S4.

7 rf Q% &) + 392, (x; )]~

07+ 34
il J’i;,ﬁ"tn"' Rils gan— -

2(x)

8, 'f V 1’5—_‘%& (= % @)
X{x)
1 Q1 a) C(n, o))
f;('.’)(x, s aj)-_—. - V.p. f?né—%—-"’
J 2" 1) g—n VZ: X 1‘)

+_L flsow(w)ﬂzs'o.(m DZ(x D+

l(x)
C(n, ap)dy, -
8a 2 ’ » e +
TEP AR 17)] V=1V Z(x )

PR ¢ R (x, )
L 880 96042 16504 x?) —2120 07
4+ 801(.£[ " + 960a] x7 + 16504 ]V G ,')ff'l

—-—F. y a3
—16q, jl/‘n+" R, (x, 'l)dﬂ""‘zc—‘j"{(”"*"})j:'f'
X(x) p‘
+ [3ale — (382 + 502 % (x)] /, — X (x) (4B*x — e) Jo} +

3
= ,;_‘é_ (= 50,/ + [40; (2 — Bx) — 38 )] /, — [30;e X (x)—
—292,(x)(2e — 3x)] J, ~ e 2(x) X(x) l.} =
Fs =L 176/, + 32043x /, + 16504 x* /,] — =2 "i [/i+

| + 2“,"’/: s “‘*’Ix’ vy _ﬁg"(" +/:+ l#x v
—(f + 2“’) X (x)]/x — a}2f%x —e) X (x) o}

s # _.-__ ;
’r’ (x’ 9, “l) VP ;V”_n V (‘, ’2) h+
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Fage 5S.

'“ﬁ“:L(;1721:%;§Ei1L7-c0’.»‘h‘q”lr"
P AV x, " \

4 (3% 22 )R, (x, 7,\a;)
—2 ‘
i J Vi —2(F ). 3 0

1, g,

+__L 2 "lc("lv a;) dn
2 uilo.,(n, ) H W ) ARl

8 B
o ll(sowm;x)k.(x. ) ‘/y_,,dn

= 3’— '((Sn-l-?a’,x) ‘/E Ry (x, m, % )y +

X(x)
4a?
+—5{-“£[a.<n. &) Zx, n)+—-a,2,=]|/ 2= e o) dn—
| }——p?{(a* By — & le + Ux))J; + 202 (x) /) (31)

0 . o, @) = —-L ¥ (Oo(.n a) C(n, as)dn
L{ (x N it V(y—n)TZ(x. )

Sy C(n a;)dy v—-2
3( Vy—V 17—;1.:. n "','

1()

+2—"Q.(x. ) Jr— -92‘-’.';_._.’3'-“_”-4,,4.
f oh Ve

. 1 , M (x, % a;)dn
LR + jOV q. \*y
- ; % 1!) ‘7'-===-—-'__,‘ (32)
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Page 56.

-2 (ra + 2vazace,

2 (x)

%‘L((sv—2)A/I,+l(3v ~ e —9Q,(x, 0)] fo+

Yo Bl ) L)~ T e+ e+

+—:—va, j e ‘f{l(ll)(p)__&(_x'_’l'_ﬁi G (x, 1, a;)—

1(x)

g Aiq3)(x, Ny G]) dn ¢fve ‘f
6yaje } Vy— 1(x) 28,1 — Qy(x, m, 8;)X

XGP (x, g, 3j) — A,GP (x, , .,);7%= @

LO. 3) y Yy = — .!:. V. 4 Q’("I. ai) C("), a,)
(=, g, ay) % P V_—’—ng—n VI

X(=)

j‘lsp'Q’("h s “1)+6P"i(2v—1)Qz(x 5 u])zi(xl "l’+

1(2)

+ 830y~ 1 2, ) L —}vg{xsr+ .

+ 108" + 3)[A2/, + 2u2e, /, + atetf,] — B* (156 —
— 108" — 1) Q,(x, 0 )[A )k + a2e /o] +48(1 — 5B @2, a;) fo+
+ 3 e a,)/_l}-—i— (42(3y — 2) /, + 23, [28°Q, (x, 0, a)) —

—vA;X @ Ji+ (PQ(x 0, a)[Q(x, 0, a;)— 24, X(x)l+531(x))ltf +
flwvc’cQ;(x. % 6;) %(py) + 20vals, 01"{ (Pa) 3

I(:) \'."
—15Q (x, m, a;) GM(x, 7, “/)—WAJQ-(-*- n 2;) GP (=, 7, 'i)""'

"f)’o ¥

— 347 Gi,)(xv My ’/)]""—;’==q l&‘ I“‘MQ} (:’ ."5

AL~ Qe -,mwx. n mwa&‘.“ :
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Page 57.
X G (x, % 8) = BIGP(x, 3 -/»-‘-,-‘-f"f; )
4P g ) =—L v, P'u..‘j_g%%}%—%ﬂ =
——;-xinwo.(x. % 8;) —aly e] +2(2r —1)4,Z (x, ) X
x S az)'dn _ e

Von Ve 3a,y 27—y + (4 - 3020, o) ~

~ &l Jol — 2= Qux, 0)14Q, (x, @)~ 3avel /1 | +

+ —pg—vtje f{”"ﬂl (pa) — —2:—”3- [2P°Q, (%, , a))—

X(x)

—“37‘]6‘}“(!, " aj)}T/%— 284, ( G? (x, n, a}) -

3a Vy—
il“ y=n

—"/v‘.,l-ﬂpv—e ‘f‘p’k— —;—Q;(x. L 0) G{"’(x' LN af)—'

X(x)

- % G (x, =, a,-)} v ;_"_.__;] (35)

L > PRI ot v Q3 (v, a,) C (%, a,)dn o,
! + U . p- ———ye———
d (x ; aj) 2p' 4 X(x) Vy—"] V Zg (x, '4) \

-% le(%—IMJI”’Q(x, % %) +3,Q(x % 0)] Zy(x, ) +

1(x)

+PIPQ(x 7 2) +24,Qi(x, % 2;) Q(x, 9 0)] + (dp—1) X

C(n a;)dn 2ae
X A3Z2 (x, 7) PRS-/ o B¢ + 108® 4
; 5 sk Vy—n V%ix. )  15g4; {3(15 '

+ 3)[83/, + 28 a3, + et o] + [36*(108" —
LTI D Qe )~ 10780 el 8., + ey~
— P[P (Sv —6) Qu(x, o))+ Sedoy (4 — )] Qy (=, “) A+
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Eage S8.

+ L s -rain -»m«. cﬁi&p

vea,
3

v

1 .Q--J

'f‘qm(xn » ‘l)+‘IQ "D L3 qlml(h)'*'

1(x)

+4p'8; 19 (p)) 7;=_=:, i~ ;’- f[ﬂ'@(«m.ﬂ. o+

+2v,Q (> % a;) Qy(x, % 0)] G’{"(x. % -:)V%—- |
/ 99— g

j’ l”ot (x, .I) + ‘IQA (x, 0)] Gf’(x, n, a;) X '

1 (x)

d 3p* a2 GP (x, n, a;)
X ——m — g S RN

(=)

—& j' {lro.(x. o) +

A(x)
+4;Q(x, m 0)}ll+”'A14”'——;'Q;(x, % ) Q(x, v, O)X
b _ :
X G (x, n, c/)—?lP’Q: (%, , ay) -f-A:Q.(x- )G (x, 7, ay)—

l ]
-73 A; G (x, m, .“1)1'17!%‘ —aje {P"J(/a—?*/x +
+ /o) + (0 + DB + 81l fy—sx o)+ (1 + oDt +
+8,(/i— /) + % (4 +B* (1 + al)]e fy — 20,X (<) J, —

= 0~ 5 (b + P+l ft F U2 St 2 1) (o9

Hio(x, y)= —-?,-.-ls/.+ [+ X ()] /, — eX (=) Ju) +

+T 17 "h_%ﬂ'(x' —w _i l/"u"‘-’%'li_u »

Awa. n= g 10/ PG Moy, o ()
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“wgp-:vua-xmmmrsl A

i

-—V / (e—nn 15x*  R,(x, v)
’ ;P —202Z(x ) e iy 16 V"q(y-- m
1{x)

Hy, I(&")S‘*—{SJ;- [37~(x)+53]./l+391(1)./x} gl

(x. -

X(x)

—-_

jy o R (™
1(:)
(=)
3 L
» + 3 f ]/;—1-—,)&(& ) dn ; (40)

Ho, 1(x, g)= '-'Ja - Vep _{ l/ y— 1";{'2 (x, 7) o

X({x)

3
-.;() V R, e (4n)

Ny(x, y)=-—1.+2jl~_.§.u,, Y le—n)ndn

V-4

X(x)

Iz, %)
+l'£%=_-’_="i” f (28 (1— ) — (B~ 1) e] G (x, ) +

; l(')

+2GPx, 0 “2)

Nx, )= %la/.-'a(3v+2u.+4v/,» -
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o+ op) o B L f WP
‘ 1(x) ' ? x

= 3(v—2)e(n— x) — 2¢" G (x, ) + [88* (0 —x) —
"3(V‘-2) ]G’ﬂ)( » + ) s & -
] GV (x, )+ 48* GV (. 11)17;;5_-7 (43)

Ny(x, ) = — 2"7 (€Jo—2(3v +1) e/, + v (57 +8) e Ju—

o)L v.p [f=VIle—w
b O b o
—% ({[2e’+5(v—2)en—9ﬁ’n’llo+[18ﬁ—-

1(x)

=3(v—2) €], — %) V;—T_':; i ‘lp- f{[@’(ﬂ —xp—
1

~5(y — 2 eln— x)* — de* (1 — )} G (x, ) + o
+ 2098 (1 — 2 — 5(7 — D e(n— x)— 21 GY (x, )+ |
+ 109 (71— x) — 5(7 —2) €] G (x, )+ 68 GP(x, 1:-"-,;2_.;

Page 61.

In formulas (17)-(44) are introduced tie fcllowing designations:

'I'=xr£~ — %) e —n)(n+ F'x—e)
A
dy

Ja= 3
m)(—:—’:—— )V w—male—(n+Px—0)

G (2, 0 &) = 22 o) — 65+ 99 1m0+
FSRG) PR (m=1,2,9)
G n o) =IFp)+1Np) (m=0,1,9

| -A.‘ ‘ — ;I
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=+ h-Mj

p.-l-‘- ’Q" Y by

m l/ ('"§X’+E'")(—+n_e)

C(x—Em dt
-0 e+t (ot

In the la:t/l.attot integral p, are taken values p,, Pz and pj3.

l.

-

All iategrals of types /u, /), i and /., are expressed as edliptical
integrals

b= '17=E(3» 9

L= V——[ Q(x, » ONEG, g% g)+ Q (0, n, 0)E (3, 9]

e 3pa -V 1= Z0x 7y — 293'—;:"/—7’—-(&[ e(1—F)+px+

' 2
+20%NE, ¢, q)+3-_;',—1,-§[203(0. 7 0) +ﬂ’(x+n—-
—€) A0, 3, 0) +B*(e—n) x]E (3, q)

2042Q, (x, 7, 0) i
: o 2 evg®
9 (py) “}VG?Qx(x, A ﬂ(& gt i"" 7, a;) ' q )+

t o= cgpl/'j— EG g

[Q(x» 7y )n(a qg’ q)+ - ;/—

lﬂ ()= —

a(x, 7, l]) e e

Az ’ » o ’ »
+ﬁ 7Q (x, 7, 0) b(x, 7, a;) n(a alyeq’ : q)_‘

GV (x, 7, 1)) " BQGe w5y
—;3’—;,‘1475(::. 7 %) B ¢)+ %—l’]
b=yt (5 n)
- = T {(y e)n( «h)+¢8(—-%)}

P ” o i e
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: xn(—‘--u.q..)+v'x(f-d“%i}"(‘%‘;"'» g

| xn(-a—-—-'—'v.)-'rﬂ(-;—_ﬂh)]g FrrEa

e R i) i)

where they are designated

8 = arc sin i‘—-‘i&i, q,‘/_!___l( x—n+e)

Prix—n+e)

=Yt Px—e L« al/ el Vx—-c)

x

a(x, 7, a;) = —"" lfﬁg(’l- ;) "[Q(on M ‘»-I-P(x""

+1~e)lp’(n. “J)+[Qx(o % O)(x +n —e) —B*(e — n) x) p, (%, -1)+
+ (e — 1) Q(0, v, 0)x)

Kx, v, a)= -37(3'03(1. 3)—2{Q.O, » 0) +P*(x+
+1—e)pi(n ¢)+ @0, % O)x+ 1~ o) — P(e— ) x| :

Through E and P are designated the elliptical integqrals

respectively of the first and third kinds.

Fage 63.

For a region ¢, (Fig. 1) the formula cf the coefficients rotary
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NON-STATIONARY DOWNWASH BEHIND A TRIANGULAR
WING IN SUPERSONIC MOTION ¢

R. Sh. SOLOMONIAN
Summary

Rated formulae for non-stationary downwash behind a thin slightly

«curved wing which has a traingular formula in the plan and supersonic

3 edges whose apex is turned forward when it moves in the ideal com-
i pressible fluid with supersonic speed are given in this paper.

These formulae are obtained for area points situated on the plane
of the wing between the disturbance waves, their reflection from the
back edge and the back edge itself at small Strouhal numbers.

The above formulae make it possible to continue thc downstreamw
calculations at infinitum according-to the formulae previously derived
for this part of the wing plane. '

,,.,,.-...,.,A,.“..—,‘.\..A,\.A..,.<
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