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OBTEKAHUE MPOHUIIAEMOT'O TEJIOBPAILIEHHSI HEC)KUMAEMO
KUJIKOCTBIO

Aiinanovipyyoan naiioa 00120H JHcaHa OemuHuH OUp IHCASLIHAH IKUHYU JHCASLIHA
CYIOKMYKMY OMKO3YN JHCUOEpYyuy Hepce apKbiiyy acbln OMKOH UOeanoblK KblCbLIO00Yy
CYIOKMYKMYH NOMEHYUANIObIK a2bIMbl  HCOHYHOOLY 2UOPOOUHAMUKATLIK Macele Kapaiam.

CYIOKmMYKmMyH a2biMbl 20pU30HMAIObIK OKMYH OH baz2blmul 600HYa O0I0M 0en dcenmenuHemn.

Paccmampueaemc;z obmexanue npoHuyaemoco - mejaospauleHusl Heocpanud4erHHblM

NOMEHYUAIbHbIM NOMOKOM HeCHCUMACMOU HCUOKOCTU napaiieilbHo 20pu30HmaJle01/7 ocu.

The labrodynamical problem about aflow of the nentigwt flat body limined by the

contour (L),unlited stream on ideal incompressible lignid in Paralell axis ox is considered.

OOtekanue cuutaercsi OE30TPHIBHBIM YCTAaHOBHMBIIMMCS M MOTEHUUAIBHBIM. CKOpPOCTh
KHMJIKOCTH Ha O€CKOHEYHOCTH V.

[To mpuHLHKITY CYNIEPIIO3UIIUI TOTEHLIMAN CKOPOCTell ¢(z,7) TPEACTaBUM B CIEAYIOIIEM
BUJE (MOXXHO PacCMOTPETh (PYHKIIHIO TOKA):

p(z,r) =0, (1) +(z,r) =V, z+ ¢, (z1),

(1
rAe z,I — MWIMHAPUYECKUE KOOPAMUHATHI, IIEPBOE CIIAraeMoe XapaKTepU3yeT HEBO3MYILCHHBIN
MIOTOK, a BTOPOE — JIOMOJHUTEIHHOE TEUEHHE, BO3HUKAIOIIEE B pe3yibTaTe OOTEKaHUs Telna,

IIPUYEM CKOPOCTb 3TOTO TEUCHHUS CTPEMUTCS K HYIIO MTPH YIAJIIEHUU B OECKOHEYHOCTD:

00 _ 991
0z Or

=0, (z,r)ewx.

BuemHioro yacte oOmacté mo oTHomieHWM KoHTypa Tena (L), orpanmumBarormiero
TEJIOBpAILCHNUE, HA30BEM IEpPBOI U 0003HaUnUM yepe3 (),, a BHYTPEHHIOIO YacTb, 3aKIIOYECHHYIO
koHTypoM (L), HasoBem BTOpoil obOmacTeto M oOo03HaumMm uepe3 (€2,). Bce BemuuuHsl,

OTHOCSIIHECS K 3TUM 001acTsM, CHaOXaroTCs COOTBETCTBEHHO mHIekcamu 1 u 2. Hampuwmep,

@,(z,r),w (z,r) ecTb NOTEHIIUA CKOPOCTEH U (PyHKIUS TOKa B 1epBoil o0nactu (puc.l).



Puc. 1

Bo Bremineil o6nactu (€2, ) TeueHHe NOTEHIMAIBHOE, XKUIKOCTh HaberaeT Ha KOHTYp (L)
M YaCTUYHO OOTeKaeT ero OE30TPhIBHO, YAaCTUYHO INpocauynBaercss yepe3 koHTyp (L) B
obmactuQ,.

[Ipeanonoxkum, 4dro mepenan AasieHus P depe3 kOHTyp L CBs3aH CO CKOPOCTBIO

npoHULaHus ¥, paBeHCTBOM /1/:

Ap=p,-p, =2L;12-V,f ,

()
rae ¥V — HopMaibHas COCTaBIIAIOLIAs CKOPOCTU uepe3 KOHTYp (L), o — MIOTHOCTB KUIKOCTH,
m — mapamerp, 3aBUCAIIMK OT CBOMCTB Tena. B naHHOW 3ajmaye Ui MOTEHLMAla CKOPOCTEH

BO3MYILEHHOTO NIOTOKA @, (z,7) KpaeBas 3a7ada CTaBUTCS CIEAYIOLIUM 00pa3oM:
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A =0 z,r,eQ
P oz* or* r or !
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ﬂ=—Vlc0s(n;x)+Vn , z,r,elL
on

(3)

%:awlzo, Z,F,EOO.
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[TocraBnennyto 3anauy (3) Oyaem pemaTth METOA0M THAPOIUHAMUYECKUX 0COOESHHOCTEH.
C »TOif menpio BIOJNIb KOHTypa TenoBpamieHus (L) pasmecTuM HempepbIBHBIM 00pa3oM
KOJIbLIEBbIE BUXPH, MHTEHCUBHOCTb KOTOPBIX ¥ (¢) (31mech (— mayroBas KOOpIWHATa BIOJb
koHTypa L).y (/) mogbepem Tak, 4TOOBI BHIMOIHSIIOCH TPAHHYHOE YCiIoBUE Ha KOoHTYpe (L), mpu
sToM ypaBHeHue Jlamnaca (3) u ycrnoBHe 3aTyXaHUsI CKOPOCTEH BO3MYIIIEHHUSI HA OECKOHEYHOCTH
OyAyT yIOBJIETBOPATHCS AaBTOMATUYECKH.

Bcerony B o6mactu (QQ,) uMeeT MecTo MHTerpall bepHymiu, coriacHo KOTOpoMy nepenan

JIABJICHUS B KOKJOU TOUke M(z,7) € L MeeT MecTo, ClieAyIolee TPaHNYHOE YCIOBHE:!
p=py=py =L 07 V=L -V +72),

4

CornacHo oOImIMM CBOHCTBAM BHUXPEBOTO CJIOS, MPH MEPEXOoAe C OJHOM CTOPOHBI
BUXPEBOIO CJIOS Ha JApPYyrol HOpMaibHas COCTaBIAIOLIAsS  MHAYLMPOBAHHBIX CKOpOCTEN
M3MEHSETCS HENpephIBHBIM 00pa3oM, a KacaTelbHas HCIBITHIBAET CKAYOK HEMPEPbIBHOCTH, W

MUMEIOT MECTO CJIEIYIOIINE paBEeHCTBA /2/:

1 op 1 o¢
V,=—= -— V== +—.
»=57@) =20 Ni=— 7@+

(5)
[Toncrasnsist paBeHnctsa (5) B (4), uMeeM
o¢
AP = —
py(2) P,
(6)

C npyroit CTOpOHBI, €CJIM Y4€CTh PABEHCTBO (2), TO

vV, = m-1/27/(z)% .

(7
OTO PaBEHCTBO BBHINOJHAETCS BIOJb KOHTypa (L) M sBisieTcs rpaHMYHBIM YCIOBHEM
N o
paccMaTpuBaeMoOn 3amayu. B 5TOM paBeHCTBE COAEPkKATCSA HOPMallbHas CKOPOCTh V :8_
n

MOTOHHAsI UHTEHCUBHOCTH KOJIBIEBBIX BUXpeH ¥(z).CiemnoBaTenbHO, HYKHO HMETh €IIe OJIHO

YPaBHCHUC JIAA OTUX BCIIMYUH. HOBTOMY BBIYHCJIIUM:
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IIpupasuuBas (7) u (8), monydyaeMm ciaeayroliee HHTETPAIbHOE YpaBHEHUE OTHOCUTEIBHO

y(2):
2y(z) 8? -V r' o S . 1
N+ it i
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PaBencTBO (9) MOXXHO IpeICTaBUTH B BUJIE:

Y1+ m2y(z2)V, + V., +V,, - r)y=(V, -r'+V, =V, -r').

(10)
O1MmeTuM, YTO COCTaBJSIONIME CKOpPOCTH WV, u V, ~ Bblpaxarorcss uepe3 (YHKIHIO

7(z). ®yHkuus Toka y,(z,x), UHAYHUPOBAHHAs B INPOU3BOJIBHONW Touke M(z,r) OT cucteMm

KOJIBLIEBBIX BUXPE, pacnoioKEeHHBIX BJI0JIb KOHTYpa (L), onpenensieTcss paBeHCTBOM

b

” y(p)cosO ds

W (m)=— R(P,0)

(1)

rae M(z,r) — npousBosibHas To4yka B obnacta (), P(&,17)— nepeMeHHas ToUKa NOBEPXHOCTH

(S), pacnionoxeHHas Ha MEPUAMOHAIBHOMN IUNIOCKOCTH, I/I€ pa3MelleHa CuCTeMa KOOPAUHAT Z O T

, T.e. Ha mnockoctu 6 =0, (Q(&,n)— nmepeMeHHass TOYKa BUXPEBOTO KOJIbIA, OTCTOSIIETO OT

Havaja KOOpAWHAT Ha paccTostauu & (puc. 2), 0s =ndodl .



Puc. 2

Paccrosinne mexy Toukamu M(z,r) u Q(&,7n) onpeaensieTcs paBeHCTBOM
R(M,0) = [(Z—gg)2 +r’+n’ —2rcost9]1/2.
(12)

Cocrasisitomiue ckopoctu V,_,V, cBa3aHbl ¢ QyHKIUEH Toka Y (z,7) COOTHOIIEHUSIMU

y_—_Lov , _1.ov,
r Or r Oz
(13)

Pe3synbTarsl HHTErpUpOBaHUs 0 IEPEMEHHON 6 NAKOT:

(-2 vor-r K |2 +r* 0’ E) 0
(-2 +m-r2] -2 + @+
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7, =Z£y(5>
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1Y E-2e-22 -2 ke -lE-27 + 2 w02 )
v, =— [7©) d
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dz dr dr dz
df = d 2 + d 2 —_— =, —_— =,
@2y + @] dn dl’ dn_ dl

(15)
av' = [(dé“)2 + (dn)z], { ,— nnvHa BepxHeW yactu KoHTypa (L).



ITocraBnsas 3nayenus V, u V. B paBeHctBo (10), momydaem JMHEHHOE MHTETPAIbHOE
ypaBHeHune @pearonsma 2-ro poja it GyHKIUU ¥ (&), KOTOPOE peIaeTcst YUCICHHO.
Takum 00pazom, B JaHHOMW 3a/aue B paMKax IMPUHATONW CXeMbl OOTEKaHUs peEIlIeHUE B

obnactu (2;) He 3aBHCUT OT 0COOEHHOCTEH TeueHUs )KUAKOCTH BO BHYTpeHHEH o0nactu (€2,).
Cnenyer oTMeTuTh, YTO IpU 00x07€ Mo KOHTYpY (L) Tekymas touka Q(&,n) oauH pas
coBMagaeT C (UKCUPOBAHHOM Toukoil koHTypa (zr). Ilostomy mnpu z=&,r=n

(GYHKIIUN UMEIOT OCOOCHHOCTH, YTO BUAHO M3 paBeHCTBa (14) B siBHOM BHae. CrenoBaTenbHO,
MHTETpajbl TOHUMAIOTCS B CMBICIE TIJIABHOTO MX 3HAUY€HUs. OTH OCOOCHHOCTU JIETKO

ycTpaHsores, ecnu (yHkuuoo 77(S) pasinokuTh MO cTeneHsM pa3sHocTH (E —z), a TOJHbIE

OJUIMIITUYCCKUC HHTCTpaibl — 10 CTCICHAM HJOIIOJHUTCIBHOIO MOOYJIIA k' .T.€. €CJIn

BOCIIOJIB30BATLCA PaBCHCTBOM

E(K):1+0(K’2), K(K):fni,+0(z<’2),
K
K= 22*/5 - K =~N1-k,
lz-&) +(r+n)*]
(&) = r(z)+r'(x)-(£ —2)+0(E —x)*.
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