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Poccus, ¥nan-Yo3, bypamceruii 2ocydapemeennsiii yHugepcumem

Yuer HenapamIenHOCTA B TedeAnd baaszuyca

B nanxoil pabore HeMmapanjensHOCTE OCHOBHOIO NOTOKA B NOTPAHUYHOM CNOE YUHTHIBAETCA UCTIONBIOBAHN-
€M ONTUMANLHBIX [ApaboMUUecKnX KOOPAHHAT npeanoweHHuX Kamnan. [(na mansix BOIMYMIeHU mORyYeHO

YpaBHeHHe, NogobHoe ypasHeHuo Oppa-3oMMepdensaa.

© T.G. Darmaev

The account of the nonparallelity in the Blasius flow

In this work nonparallelity of the main flow in the boundary layer is taken into consideration by using of the
Kaplun’s optimal parabolic coordinates. For the small disturbances the equation simiiar to the Orr-Sommerfeld

is obtained.

PaccMoTprM nnockoe TeueHWe BAIKOH He-
CKMMaeMOil XXKMIKOCTH Hal MONyOeCKOHeuHOR
mnactuHoit. Ilycth u 1 v 0603HaualOT Komno-
HEHTBI CKOPOCTH B X WU V HaNpasiieHHAX COOT-
BeTCTBEHHO; @ M f =@ /v 0D03HAUAI0T CO-
OTBETCTBEHHO pa3MepHsie W Oe3pasMepHbIe
GYRKUHMH TOKA U V — BA3KOCTh. OnTHMAaNbHbIE
napabonuueckre KOOPAHHATHI, MO3BONIALOLINE
Y4Y€CTh HEMapaaNenbHOCThL OCHOBHOTO NOTOKA,
BBOAATCH Kak B [2]:

Vv

x+fy=(o‘+:’ry)25b—,

1)
rae i — MHuUMas epusuia, U — ckopocTb oc-
HOBHOTO ITOTOKA Ha OECKOHEYHOCTH.

VYpapHeuue 11a GyHKUHMY TOKA npeodpasy-
eTCH K BHAY:

(fw +fw)r +f:;-P:: _fo“Pr;r = Pcar +Rm’ (2)
vae P=(f, + [, e +n%), e =U/v obo-
3HavaeT OespasMepHOe BpeMs, a HIDKHME MH-
AeKCbl &,n,00,n7 W T 0003HAUYANOT YacT-
HBIE NIPOURBOJHEIE.

Paccmotpuv GyHKUMIO TOKA B BUAC

flo.nt)=Fle.m+do,n7), (3)
rae F(o,7) — QYHKUMA TOKa OCHOBHOFQ TO-
TOKa, YCTOHUUBOCTE KOTOPOrO aHAIU3HPYETCH
U ¢@(o,n,7) TNpeacTasiseT BOIMYILEHHYIO
YaCTh, TAKYIO, UTO @<« F . CoXpaHAA TOJBKO
AUHEHHEIE YjleHbl A8 BO3MYIIEHHOH 4acTi,
noaydaem u3 (2) u (3} caeayiowine ypaBHe-
HUA A F u ¢

FLR -FR =R _+R_, 4)

rae R=(F, +F, (o' +n"), u
(s +Byn ), + F,;.Tg ~F. T +
4R, -4 R =T +T,,

rae T=(g, Jr;,*,ﬁw)z’(or2 +77°).

I'panviunbie yonoBua a1 (4) u (5) crasarca
CHERYIOIIAM 00pa3oM:
F=F =0npun=0;

()

F~on, F ~0c 1npun-—wo (6a)
u
$=¢ =0mpu 7 =0 n 7. {(6b)
PasnoxnMm F B OoKkpecTHOCTH &, =(2Re)"?
BOMM3U cTeHku 7 =0
F=olGim+(o-0)Gm+..]. (7)

Wenonesysa (7) u3 (4) Ans OCHOBHOTO NOTO-
Ka, Moy4aeM

G" +G"'(G— ,.4?’? 2]+
. o, t7

2 2 ' al] (8)
+[(0'0 -n )ZG -22736”](: -0
a,+n
W H3 rpaHiyHeIx ycnoBui (6a):
G=G'=0 npu n=0;
u
G~n, G —=1 npu >0, (9)

3meck v Aanee WTPUXH 0003HAYAOT OPO-
W3BOAHBIE [10 77
Jns Re — o ypaBueHHe (8) npHBomuTeA K
ypaBHeH#I0, no4o0HoMY Baasuyca:
G +G"G+G'G' =0, (10)
Bo3sMymeHRYH 4acTb paCCMOTPHM B BUAE:

(D



I.I Hapmaes. Yuem nenapanreasnocmu 6 mevenun brasuyca

¢(G’,T}‘,f)= K('?)CXP[I(QU'—)G?)], (] l)
rie « obo3navaeT Ge3pasMEPHOE BOJNIHOBOE
YHCIO BOJMHGL, § — Ge3pa3sMepHas BOJHOBas

YaCTOTA.
M3 (5) n (11), nonyyaeM ypaBHEHHE AJA
BO3MYIEHHIA:
— 2 ’ —
(K" oK) —iff s 20 G 2G4
(o +n°y
. [ Z 2 )
+1a0'[G(O' +77)+4] .
(o* +7°)

~G(o? +11°)+ 47
+
(0,2 + ??2 )2
KG'(* —0?) _iaoK[G (0 +77)~29G") _
(@ +n") (c® +7°)
=(K" =20°K"+a* K)o +77). (12)
Hz (6b) cooTBeTCTRYIOLUME TPAHHYHBIE YC-
NOBHA:
K=K'=0nmpu n=0un-oo. (13)
O6paTvM BHHMAaHHe, YTO 3TO YpAaBHCHHE B

ACPpEMEHHBIX OCHOBHOFO NOTOKA H AA (t)l‘ll{-
CHpPOBAHHOTO ¢ =T, CTAHOBHTCA sazaveil Ha

cobcTeeHHOE 3Havenue. llpy o =0, >« u3

+(K"—a"1{')

ypaBHeHust (12), coxpaHas ujIeHbl MopsiKa
0(1/Re) w o(1/Re)*” nonyuaem:

io\2Re[ (K" - a*K)(G' - c)- KG" |-
~(K" —20°K"+ a'K) =
=2G'(K" - e*K)+ K'G" + G(K" - a*K")

(14)

3mech ¢ = qu Re obosznavaet BONHOBYIO
[#4

4acTOTy.

3ameTHM moNyueHHoe ypaBHenue (14) no-
nobHo ypasHenuio Oppa-3ommepdenbna [3].
B npaBoii yacTH HaxOOATCA WICHBI, YYMTbI-
BAIOIUME HEMApaNeNEHOCTE NOTOKA.
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