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BrinosauTh pacqéT CTalluoHapHOI'o JaMUHapHOI'0O Te4YeHUd HecHuMaeMon SHUJIKROCTH
B IIJIOCKOM KaHaJe C II0OBOPOTOM Ha 90° IJIST pasHbIX 3HAUYEHUI 4ucaa PeﬁHOJIb,[LCéL n paguyca

IoBOpOTa; UCcJe10BaTh BJIUAHNE [TIOBOPOTA Ha I10Jie TeYCHUA U TUuApaBJIudIeCRoe COIIPpOTUBJEHUE.

ITocTaHoBKa BRIUMCAUTETbHOM dajadun

Pacuérnas obaacth npepcrapisgeT co6oil TIOCKUH KaHAT eUHUYHON IMHUPHUHBI ¢ TTOBOPOTOM
cpepnero pamuyca (a) 3,5 wam (6) 1,5 raaubpa; 10 M T0ocjJe MOBOPOTA PACIONAraeTcsa
no 15 raan6poB mnpamoro ranasa (puc. 1). Ha Bxopmoii rpanuie sajgana OespasmepHas
cropocTh V = 1, Ha BBIXOAHOI — ypoBeHb Oespasmepnoro ganienua P = 0. Bup obaactn
nokasal Ha puc. 1; ceTka MpUHUMAJACh PABHOMEPHOI Mo AuHe (MopAaka 8 dueer Ha RaJO])
W BarymeHHoii k kpaam (Bcero 20 dveer To mupuHe). 3ajada pemajachb A dHCET
Peiinoanaca Re = 100, 400 u 1000; mia caydad (a) BO3BMOMHO Takike MOCTPOUTH KapTHHY
reuenus aiag Re = 1500.

AHaaus pesyJabTaToB

Ha navagsbHbIX ydacTKax KaHaJa M Ha JOCTATOYHO GOJBIIOM PACCTOAHUU 3a IOBOPOTOM
dopmMa TedeHHA He HMeeT 3HAUYUTEJNbHBIX OTJUYMIl OT TedeHusA B MpAMoM kanage. OpHako
B 06J1aCTH TIOBOPOTA CHUJIBI MHEPIUH MPENATCTBYIOT N3MEHEHUI0 HAIIPABIEHUSA [BUKEHN, BeJae]-
CTBUE 4Yero pachpejiejeHne TaBIeHUN U CKOpocTell CUIbHO NCKakaeTcAa. ¥ BHYTPEHHeH CTeHKH
naBjieHne najgaer (MHOTAA 10 BeJINYUHBI, MEHbBIIei, yeM JaBjeHue Ha KOHIe KaHaja); B B0HY
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Puc. 1. PacuéTHada 00JacTh ¢ MOJAMHU JaBJICHUA
B IBYX BapuaHTtax (npu Re = 1000)

¢ HUSKUM JIaBJeHHeM TI0CTYTaeT sKUIKOCTh, U CKOPOCThH B TIPOEKINH Ha OCh KaHaJa TaM MOKeT
CTAHOBUTHLCA OTPHUIATENbHON (OTPHIB MOTOKA, 30HA OTPLIBA HA pHC. 2 OTMEYeHA KPACHBIM).
Y BHemmHell cTeHKU JaBjieHue, HA000POT, PACTET, W FHUAKROCTb OTTY/a BhITeCHAETCA (Tak 4ITO
npu r= 1,5, Re > 1000 oGpasyercsa BTopasd OTpbIBHAA 30HA); TAKUM 00pasoM, TPajdeHT
JaBjleHus B IIOBOPOTe HANpaBJeH MpakTHuecku 1o paauycy. Ilpm sToM mMakcuMym cropocTu
B 30HE HOPMAJLHOT'O TOKA CMEIEH BOBHYTPb TOBOPOTA U CKOPOCTH MOTOKA B YACTU CeueHUs, He
BaHATOH BUXPAMHU, Bo3pacTaiT. RoMIOHeHTa CKOPOCTH BAOJb MOTOKA BOJU3U MOBOPOTA MOKA-
3aHa Ha puc. 2 u aiaa ueTbipéx ceudenuii (Re=1000) npousmocTpupoBaHa Ha Trpagurax
Ha puc. 3. Ilocroabry nmpu ReZ>1000 nHavanbubiii mpAMoil yuacToR ROPOUe YUACTKA HEYCTaAHO-
BHUBIIEr0CsA TedeHus, NPOo(uIb cKopocTeil B IeHTpe cedeHus YIJIOmEH (MpudéM ero gopma
coxpaHseTcs Jaie 3a IOBOPOTOM), U abGCOMIOTHBII MaKCHUMyM CROPOCTH CHUIKAETCH.
[Toriepeunas KOMIIOHEHTa CKOPOCTH OTRJIOHAETCA OT HYJA, IJABHBIM 006pasoM, Ha BXoje U
BBIXOfIe YYaCTRa MOBOPOTA, PACTET MO MOAYJII0 TPU CHIKEHUN paanmyca u pocte Re m mpum
r= 1,5, Re = 1000 gocturaer Besmunnn 0,361.

Yem Gouabiie Re n uem MeHble pajnyc 3akpyrjieHus, TeM CHUJIbHee BbIPAReHbl NCKAKEHN;
s Re = 1500 npu Bapumante (6) He yaanoch TPOUSBECTH YHCACHHLINH pacyéT B MpPe.roJo-
MEeHNN 0 JAMUHAPHOM XapakTepe TeueHus (MUPUHA CeYeHUA € MPAMBIM TOROM 3a TTOBOPOTOM
MaJa, U XapakTep MOTOKA TaM COOTBETCTBYeT GoJbIMNM udncjaam Pefinoabjca, ¢BOHCTBEHHBIM
TYpOYJIEHTHOMY PEHUMY).

[Tepenan napjienusa Ha yv4acTke IPAMOTO KaHAJa ¢ YCTAHOBUBIINMCA TeUeHHEM MOKRHO HANTH
o gopmy.e (cMm. aab. 1)
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rae Apus, AL — nagenue paBjienus (cpefHero 1o cedeHuio) u AAuHa ydactka; H — mmpuna

KaHaja; 0 — IIOTHOCTD #MHUAKOCTH; V,, — cpeJHsAsd M0 CeYeHUI0 CKOPOCTh; A — KOIPQUIMEHT
T



COTIPOTUBIEHNSA, coracHo Teopui, A = 24/Re. Ecan npumenurs oty (hopMyay K KpuBoJHHE -

HOMY YyYacTRy KaHaja (MOACTABUB JIMHY TI0 OCH), TO peajbHbIi mepenaj IaBieHus Oyaer

GoJIbllle TIOJYYEHHOTO pesyJabTara Ha HEeKOTOpYlo BequdnHy. Bimsaxue rmoBopora Ha meperaj
NaB/JeHNsA NPUHATO XaPAKTEPUB0BATH KOA(PPUIIEHTOM MECTHOTO COTIPOTUBJICHHA
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Pesyabratel anaamsa mpepcrapiensl B Tabaute. IlocTpoennl rpaguirn HOPMUPOBAHHOTO
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napjeHus y noBopora (puc. 4) W ToJyYeHHBblE BaBUCHUMOCTH JiIi BeJUYMHBI & W JIJUHBI
OTPBIBHOI BOHBI (puc. 4).

Taoauma. Pesyabrars ananiusa

Ilagenue napaeHus Roagppunuent
CpeaHee naBiaeHue IanHa
Hucao Paagnye SOHM Maxkcumym BOJM3U 110BOPOTA MECTHOTI'0
Peitnoanaca mosopora eve ta om0 | oTpuB CKOpOCTH —_— S CONPOTHUB-
Re R, pea Vinax paM. yd. JeHusA
MOBOPOTOM| POTOM Lory Ap 10 (1) Apupan £
1,5 2,082 | 1,723 — 1,573 | 0,713 0,763 -0,1
100
3,9 2,428 | 1,765 — 1,611 1,134 1,140 -0,01
1,5 0,558 | 0,344 — 1,642 | 0,378 0,191 0,38
400
3,9 0,626 | 0,431 1,68 1,518 | 0,322 0,285 0,07
1,5 0,303 | 0,072 — 1,667 0,341 0,076 0,53
1000
3,9 0,300 | 0,183 4,26 1,474 | 0,189 0,114 0,15
1500 3,9 0,229 | 0,130 — 1,436 | 0,161 0,076 0,17




Puc. 2. IIpomoabHas KOMIIOHEHTa CKOPOCTH
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Puc. 3. RomnoneHnTs ckopoceTu B pasinyHbix ceyenusax (Re = 1000)
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Puc. 4. I'padpuru gapienus B pazanyHbix ceyeHuax (Re = 1000)
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Puc. 5. 3aBucumocTu Ko3(h(PpuEHTA MECTHOTO COMPOTUBICHUA & U JJIMHBI OTPHIBHOM 30HBI Ligyy




BriBo bl

B xone pa6oThl OblIO HCCaEHOBAHO JaMUHAPHOE TedeHHe B IJIOCKOM KaHajle ¢ T0BOPOTOM
Ha 90°. BolscHuI0Ch, 4TO Jlase MPU OTHOCUTEIbHO HeOoJbIINX ynciax PeiiHosbica B kaHasax
C Pe3RUM M3MeHeHNeM HaTpaBieHNs JaMIHAPHOe TeYeHHne MORET TePexoiuTh B TypOyIeHTHOe
(nase nmpu Re=1000 npu »=1,5H na rpa¢ure gasjienus B cepeJuHe moBOpoTa IPUCYTCTBYIOT
M3J0MBI, TOBOPAIIHE 0 HeHaASHHOM MoaeaupoBannn). [loyuensl 3aBucuMOCTH /s KOI(PPUIm-
€HTOB MECTHOTO COIPOTHBJEHUS MOBOPOTA; BUIMM, YTO OHU MMEIOT CJIOHBINA Xaparrep, TpH
MaJbpx Re mepemaj maBjaeHus Tpu 1MOBOPOTE MOKET OBIThL MEHbBINE, YeM Ha MPAMOM YUacTKe.
B o6mem B samuHapHOil o6jacTH KOI(PEPUINEHT CONPOTHUBIEHHUS IJIABHOI'O 110BOPOTa BO3pac-
TaeT TPU CHIKeHUN paanyca u pocte Re, ocodenHo mis caydaeB oOpasoBanus Buxpeit. [Laa
pamuyca r=1,5H B padore OblIM MOTyYeHB OTPLIBHBIC PERUMBI T€UeHUSA; JTUHY 30HBI OTPHIBA
MO:KHO, COTJIACHO TPa(UKy Ha puc. D, anmpoKCUMUPOBATH MPAMOIL

L =0,0004(Re—200) .

=1,5H"



