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O dopme OTPLIBHBIX 30H HA BXO/E B ILIEJIE€BOI BCACKIBAKIIHI MaTPy0OK

AHHOTALIHS

B Hacrosmeit pabore pernaercs 3agada 0 HAX0KACHUH (POPMBI OTPBIBHOH 30HBI HA BXOAC
B LICTICBOH BCACHIBAIOINUE MaTpyOOK MpH HAMMYUH Haderaromero nmoroka. Perenne HaxoanTes
AHATUTHYCCKAM CITOCOOOM € HUCTIONB30BAaHHEM TEOPHH (DYHKLUH KOMIICKCHOTO TIEPEMEHHOTO.
PaccmartpuBaercss OTpPHIBHOE IJIOCKOE YCTAHOBHBIICECS TCUCHHE HICATBHON HECXKHUMACMOKN
JKUAKOCTH B KaHAJIC ¢ MIOCKUMH cTeHKamu. CTpoutcs ofiee pelicHUe 3a1a4u, MO3BONSONICE
Haiitn (GopMy CBOOOZHOW NHHHMU TOKAa, pa3Mepbl B (opmy oTpbiBHOH 30HBL. Kpome Toro
HUHTEPECYIOLICH BEMMIMHON SABIACTCH KO3 PULHCHT CKATHS CTPYH.

KiroueBbie cnopa: BcaceBaromuii natpyOok, HaOeralomui NOTOK, OTPBIBHOE TCUCHHE,
3¢ dexTHBHAS IIUPUHA BCACKIBaHMS, OpMa CTPYH.

PaccMoTpuM MOTCHHMAIBPHOE TCUCHHE HACANBHOM HECKUMACMON KHAKOCTH BOIH3H
[ICTICBOrO BCACHIBAIOIIECTO NMATPyOKa MPH HATHYHH HOTOKA HAOCTAIOLIETO CO CKOPOCTBIO V, W3

OcckoHeuHO yaanmeHHOH Toukun A (puc. 1l g, TCUCHHUEC CHMMETPHYHOC, MOKA3aHA BCPXHSS
MOJIOBHHA 00acTu TeucHus). B Touke B Haberaromuil MoToK Pa3aciseTcs TakK, YTO YacTh €ro

MOCTYIACT B NaTpyOOK, a 4aCTh CO CKOPOCTBIO V, YXOIUT MHUMO NaTpyoKa.
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Puc. 1. Kaprussl TeueHHH B 007IaCTSIX IIEPEMECHHBIX:
a—z=x+iy;0-C=v, /v, -iv /vy B-1=E+iM, T-w=0+iy

Ha cBoGoxnoitt nmuamm toka CD u Ha yJaneHHH B TOUKE [) CKOPOCTH paBHA V.
Heobxoaumo ompeaenuth, Kak MCHSCTCS KHHEMATHKA MOTOKA W B YACTHOCTH OYCPTAHHUS
csoboaHol muHNMN Toka CD mpu U3MEHEHHH mapaMerpa 6 =V, /v,,6 <1. Onpexenurts pazmep

sbdexTnBHON Wwenn A, 1 KO3POULIMCHT CRATHS CTPYH £ .
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Jist petneHus MOCTABICHHOH 3342491 BOCIOAB3YeMCs (DYHKIIUCH B BUJC!
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rA€ VvV U Y — MOAYJIb MU apryMEHT KOMIUIEKCHOW COMNPSIKEHHOM CKOPOCTH B IPOM3BOJIBHOM
TOUKE TEYEHUA, W =@+ — KOMIUIEKCHBII MHOTEHLMAT, ¢,y — MNOTEHIHAI CKOPOCTH U

(YHKIHS TOKAQ TCUCHUSL.
OGnacte TeueHuss B Tutockocth (  mokaszaHa Ha puc. 16. Beegem Taioke

MapaMeTPHUIECKYIO INIOCKOCTh { C MOKa3aHHBIM Ha puc. | 6 pacnonoxenneM Touek. Ha puc. 1 2
MOKA3aHO TECUCHHE B 00JIACTH KOMILIEKCHOrO noteHnuana w . CooTBeTcTBHE MEXAY 00IacTIMu
€ wu t jpaer npoOHO-THHCHHAS QYHKLUS:
=1 (1)
t+b
IMpouzsoanas dw /dt oreickuBacTess Metogom ocoObix Touek C.A. Yammeiruna [1]. B
PE3VIbTaTe, HAXOIHUM:
dw _ 1(t*-b%)
5_@0 > -1)? > (2)
rae ¢, >0 — melcTBUTEIbHAS MOCTOSHHAS, HMEIOIIAs PA3MEPHOCTh MOTCHIMANA CKOPOCTH.
Ecim nmponnTerpnposate dw / df B IapaMETPUIECKOH INTOCKOCTH TI0 YETBEPTH OKPY>KHOCTH

C, OECKOHEYHOTO paanyca, TO MOIYIUTCS pacxon B cTpyike (puc. 1 6, ). Takum obpazom:

ﬁ—m—@o——%&

TO CCTh.
P _ 23

Yo

rae O — MOJYIIMPHHA CTPYH HA OECKOHCYHOCTH.

T

OnpeaeauM Opou3BOIHYIO dz / df

%_L(Vodz de_L[l.d_Wj_éf(”b)z |
v,

dt dr Cdi) w(po1) G)

dw dt
[Ipounrterpuposas (3), moayanm:

+C, +iC,»

Z([)__{(H'b)ln([ D+{d- b)ln(t+l)+w}

C,,C, — nelcTBUTEIbHBIC OCTOSIHHBIC. KOHCTAHTBI HHTEIPUPOBAHHS HAXOAATCS U3 YCIOBHH!
z(0)=ih, Im(z(§))=0, mpu &>1. 4

3aece h — moaylMpUHA MaTPyOKa.

W3 Broporo ycnosus (4), Haxomum:

Im(z(i))—lm[ {(l+b)ln(i D+(1-b)In(E+1)+ %ﬂ’i}rc +1C] (5)

mpu &>1.
Tak kak BBIpRKCHHC B KBAAPATHBIX CKOOKax B ypaBHEHHH (5) ACHCTBHTENBHO TpHU
mobeix §>1, To C, =0 . 13 nepsoro yciaosus (4), momydaum:

z(0) = §[(1+b)m‘ +b° +1]+C, =ih;
T
TO €CTh:

“d+b)
(6)

C, :_(1+b)n(1+b2)'

99



TennocHabxeHue, BEHTUNAUMA, KOHAULUWOHNPOBaHWE BO3A4yXa,

MsBecTna KFACY, 2015, Ne 3 (33) razocHabxeHue 1 ocBelleHue

Toraa, yuerom (6), umeem:

2=

{a+mma—n+a—mmg+n+ﬂﬁ?%;§2}

h
n(l+b)

3amasas 31ech = i1, MOIYYAEM YPABHCHHE CBOOOIHON MOBEPXHOCTH CTPYH!

z(n) = h {bln (m-1)

. 2. .
FIn(in — )n + 1)+ MEM+m+26) |
2(1+b)

(im+D N +1

PaS,Z[CJ'II/IB MHI/IMyIO u peanLHon qacTu HaXoaum HapaMeTpI/I‘ICCKI/Ie ypaBHCHI/IH
CcBOOOJHOM JIMHUM TOKA!

b2 2+ 2
x(1) = 4= }

In(1+n*) - ;
n(l+b){n( m) n° +1

h 2m
n(l+b)| n* +1

(M

ym=h+ —2barctg n}.

Pacuernbic ouepranus cBOOOIHOMN JTHHUH TOKA MPH PA3HBIX 3HAUCHUAX MPCICTABICHBI HA
puc. 2, rae BBeACHB 0003HaMCHUs X =X/ h, y=y/h, hy =h,,/h, h,, — pasmep sbdexTnHO

BCACBHIBAIOIICH IIEIIH.
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Puc. 2. ®opma cBOOOIHOH THHUH TOKA

Ha puc. 3 mpeacraBneHa KpuBas 3aBUCHMOCTH S((CKTUBHON IIHPHHBI H.3 OT O,
KOTOpas moiyucHa YuciacHHO. KprBas Xopoino anmpokCUMUPYETCs YPABHCHHUEM
oy =—0.333536" +1.212136° —1.650536° +0.999376 +0.77262 .
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Puc. 3. 3aBUCHMOCTD Ay OT G

Ilpu ©=0, h,y =0.772, uto cormacyercs ¢ HU3BECTHBIM peiicHHEM. Bospacranue
CKOPOCTH HAOETAIOIIEr0 MOTOKA MPHBOAUT K OBICTPOMY VBENHYCHHUIO /.3, TAK UTO YiKE NPH

=06 hy —>1. To ecrp Hamuume HAOCTAOIIETO IMOTOKA VBEAHUYHUBACT MPOIYCKHYIO

CHOCOOHOCTB BCACHIBAIOLIECTO MATPYOKA.
OmnpenemuM Teneprs KO3GGUILHCHT CXKATUS CTPYH:

p=d.
h
3Has, uro B Touke A (f, =1) ckopocts v=v_, ¢ yuerom (1), momyuamm:
G = Yoo = ﬂ’ ap= 1_—0
v, 1+b l+c

0
Ecmu yerpemMuTs 1 —> 00 BO BTOPOM ypaBHEHUH (7), TO MOMYUHM:

h
5= =
() 1+5
Torna:
1 . 1 _l+o
1+5° 1+(1-0)/(1+0) 2

Ecmn =0, npu orcyrctBum Haberaromero moroka, k=1/2. Ilpu ckopoctu
Ha0Eraruero MoToKa, PaBHOM CKOPOCTH BcackiBaHus, c=1, £k =1.

6=0.07 0=0.1

Puc. 4. Kaprussl TeueHNH B (PH3HICCKON IIIOCKOCTH
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Ha puc. 4 uzobpakeHHS KapTUHBI TCUCHHH B (PH3MUCCKON IUTOCKOCTH ISl PA3TUYHBIX
3HavcHul o . [IyHKTHPHON NTMHMEH N300paKCHA KPUTHYIECCKAS THHUS TOKA.
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A form of separated flow on an entrance to suction slot-hole branch pipe

Resume

In article a problem about finding of a form of separated flow on an entrance to suction
slot-hole branch pipe in the presence of the incident flow is solved. The solution is found in the
analytical method with use of the theory of functions of the complex variables. The two-
dimensional stationary separated flow of ideal incompressible liquid between two flat walls is
considered. During the decision it is necessary to define how the kinematics of a stream and in
particular the stream separation form changes. The common decision of a problem, the
parametrical equations form of the line of a separation of a stream, effective width of suction
slot-hole branch pipe and size of a flow separation is found. During the decision it is established
that increase of speed of the incident flow leads to fast increase in width effective width of
suction. That is existence of the incident flow increases the capacity of the suction branch pipe.
Besides the coefficient of compression of a stream is defined.

Keywords: suction branch pipe, incident flow, flow separation, effective width of
suction, stream form.
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