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Samanue

1)  C uenoab3oBanneM ABYXOJ0YHONH pacy8THON CETKU BBITIOJHUTL PACYET JaMUHAPHOTO
TeueHUA HeCHUMaeMoil FRUIKOCTH B KaHajle ¢ BHE3ANHBIM pacliipeHneM TIpH 3aTaHHOM
sHavennu yucaa Peiinoabnca Re = 100;

2) mpoBecTH MojeaupoBaHue 3(PHeKTOB TemI006MeHa A JBYX THIIOB IPAHUIHBIX YCIOBHUIL;

3) [IpoBecTH uccaenoBanne BJANAHUA CETRUA Ha I10Jy49aeMoe pelienne.

ITocTanoBKka BRIUMCAUTEIbHOM j3ajgaun

Pacuérnas obaacth mpejcraBiager coGo0il TIOCKMIT KaHad W COCTOUT M3 JBYX YYACTKOB:
nepsblii pasmepoM 1X10 pesko mepexomuT Bo BTopoil 3X20, kak mokasaHo Ha puc. 1.
Ha Bxoznoii rpanuiie 3agana 6espasmepnas ckopoctb V = 1, Ha BBIXOAHOI — ypoBeHb 0e3pas-
mepuoro nasienus P = 0. fugrocts Ha Bxogme nmeer Gespasmepnyio temneparypy T =0 u
HarpeBaeTcs y HUKHell CTeHRM MUPOKOH o6iactu (ocTadbHble CTeHKH agunadaTuyeckiue).
B cayudae (a) na sToit crenke npunnMaerca nocrosHuaa temneparypa Ty=1, a B cayuae (6) —
MOCTOSAHHBI TeraoBoil motok ¢, = 1/(Re-Pr) =1/(100-0,7) = 0,014 (mpunaro Pr = 0,7).
Rpowme Toro, pa caydas (a) pacdét MOBTOPAETCA ¢ CETROI BBOE (GOJbINEH I'yCTOTHI.
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Puc. 1. ®opma obaacTu U pacyéTHad ceTka (HopMaabHaA)



Anaaus pe3yabTaToB

Ilns gamporo m3 TPEX BapUAHTOB OBLT TPOBENEH YHCJIEHHBIN pPacyéT MoJeil CKopocTH,
JlaBJleHusl U TemIlepaTypbl. B paccmarpuBaemoil Mojesn BABKOCTb M IIOTHOCTb CpeJibl CUUTA-
I0TCSL HEe3aBUCUMBIMU OT TeMIIepaTyphl, 109TOMY B cayudadx (a) u (6) xapakrep IoJjeil cCKOpocTH
1 JJaB/IeHUs OJMHAKOB (He3HAUUTENbHO MEHSIOTCS TIPH 3arylIleHUH CeTRH).

[Toste naBienus u NpoPuUIM CKOPOCTH U300paKeHbl Ha PUC. 2, HATIpAB/IeHUe TeueHUs cpejbl U
IPOJOJIbHAS COCTABIAIONIAS CROPOCTH — Ha puc. 3, 4. BujHO, 4T0 MUHUMYM JaB/eHUs B KaHaJe
HaxXO/[UTCA 10/ YCTYIOM, U Jajee BO3HUKAeT OOIIMPHAS 30HA HUBKOI'O AaBJEHUS € CUCTEMOI
BUXpeil 1 MpOTHBOTOROM (HA puc. 3 HUKHAA TPOTHUBOTOYHAA 3o0Ha JauHoil 10,4 oraejena
cuHefi sunueii). B ary o6jacTb sarTAruBaeTcs AApO TedeHUs, M I[OTOK MOJyYaeT HUMILYJbC
B HallpaBJeHUN K HUKHeHl creHke. B pesysibraTe Ha BepxHeil cTeHKe BO3HHMKaeT BTopas
OTpbIBHAA 30HA, a Ha HUKHell — 30HA yAapa C IOBBIIEHHBIM JaBleHHeM, I'ie Y-KoopjuHaTa
CKOPOCTU CHOBA MEHAET 3HAK, T. €. TPACKTOPUSA AApa TeYeHUs HAIIOMUHAET 3aTyXalollie BOJHBI.
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Puc. 2. Iloae naBjaenus u npoduian ckopocreit
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Puc. 3. [IBuskeHue cpejbl BOIM3M pacuinpeHus
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Puc. 4. IIpopoabHas KOMIIOHEHTa CKOPOCTH B 3aBUCUMMOCTH OT Y B IBYX CeueHuAX



[Tpouan cropocTeil Hemaseko OT BBHIXOJOB M3 Y3KOH M IMUPORON dYacTH KaHana OJU3KH
K XapaKTepHbIM [Jif [POCTHIX KAHAJOB € yCTAHOBUBIIUMCS JaMUHApHbIM TedeHuneM. Makcu-
MaJbHOe 3HaveHne ckopoctn 1,474 nmocturaercs B Touke ¢ koopauHatamu (9,79; 2,43), T. e.
BOJIM3Y 1IeHTpa cevdeHus 1epef paciinpenneM. MakcUMyM CKOPOCTH B BBIXOJHOM ceYeHUU paBeH
0,539 (mpu Y=1,39). Teopernuecku, MakCUMyM CKOpPOCTH HpU JaMHUHAPHOM Te4YeHUH
B IVIOCKOM KaHaJge npubamskaeres & 1,9V, T.e. & 1,5 Ha y3KoM yuacTke (He JocTHUTaeTcs
n3-3a HepocTaTouHoi qiuusl) u 0,5 Ha mupokoM (TIPeB30HAEH 10 MPUIMHE 0CTATOYHOTO MCKA-
HeHUA (POPMbI TPOPUIIA).

B xome pabGoTsl OblK Takske orpeeseHbl Koo PUIMeHTH TPeHUS Ha CTeHRax (puc. H).
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Puc. 5. RoappuumeHTsl TpeHUs HA CTEHKaX 00JacTH

Roosg¢unment tpennsa — 310, parTudecku, MpoU3BoOAHAL OT CKOPOCTH 110 HOPMAJIH K MOBEPX-
HOCTH, TI09TOMY TaM, I'ie CTeHRy BeTpedaeT nsoannus Vyx=0 (Ha rpanuiie o61acTu perupry-
JAIWAN, B yTIY), OH Takike paBeH HYJ0. 3aMeTHM, 4TO Ha HOPMAJLHOH CeTRe TeopeTHdecKuii
Hoab B Touke 20,8 pmocTuraercs Jydiie, yeM Ha M3MEJIbYSHHONH — TaMm «IlonajaHuer» JUHUHA
CeTKU OKasanoch Gojee yaaunbiM. Bugum, uTo B 60JILIINHCTBE AUANIA30HOB 00Jee MeJKasd ceTra
1aéT 0oJbllee 3HAYEHNe; HTO CBA3AHO € JYUIIUM NpUOIM#EeHneM BBIIYKJI0I0 IPO(UIs CKOpoCTH
(puc. Ha). Ha BepxHeil creHke Kod(h(PUIMEHT TpeHUsA HBMEHseTCs IPUMEpPHO Tak e, Kak
CKOpOCTb B fipe Npujeraoiiero k Heil noroka. Ha HumHeil cTeHKe OH J0CTUraeT MakCUMalb-
noro snavenusa 0,032 npu X=18,5 (y3ruii o6paTHLIl TTOTOK AKTUBHO PA3TOHAETCA BHICOKUM
rpajineHToM JaBJaeHus, TIPH HTOM €ro AJPO M0J, BIUAHIEM TPAMOTO TOTOKA CMEIIeHO K CTeHKe).
B 3one npamoro Tora roappuument onAth Bozpacraer go 0,023 B Touke X=23, nocje yero
youiBaeT g0 snavenusa 0,011, 61u3ROT0 K yCTaHABJAMBAIIIEMYCA Ha BepxHell cTeHke (MOTOK
BBIXOJJUT U3 30HBI yapa 0 HUKHIOWO CTEHRY).



HOTepﬂ I[TOJIHOI'O (C y‘IeTOM TOpMOJ‘HeHI/Iﬂ) JaBJeHns p Ha y4YaCTRe 3a pacliipeHueMm CoCTaB-

p (10,Y)d Y——fp 30,Y)dY = 0,395-0,068 = 0,327. Bpura us
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JAeT pnp BX pcp BhIX —
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9TOIl BeJMYUHBI I10TEPIO JaB/leHUA Ha TAKOM e yYacTKe KaHa/la ¢ yCTaHOBUBLIUMCA TeYeHHeM
30 1/ 3

(em. padory 1) Ap, . =24/Re-— =0,133 u pasgeiuB pesy.ibTaT Ha CKOPOCTHOI

Hamop Ha BXofe (mpu BXoaHoil cropoctu V.,=1 ero OespasmepHas BeanunHa pasHa 1/2)
MOJTYIUM KO3PPUINEHT MECTHOTO COTIPOTUBIEHUSA JIIA TAKOT'O PACIINPEHIA

c=(A p*—ApnpﬂM)/(p pr/2) =(0,327-0,133)/(1/2) = 0,386.

[To mpubauskénnoit popmyae Bopna-Rapno

C~(1—-F_IF, )=(1-1/3)"=0,444.

AHaau3 ABJeHU, CBA3BAHHBIX € TENJI000MeHOM

[Toss Temmeparypsl mis caydaen (a) u (6) oTpasmennl Ha puc. 6.

(6) Qw=const
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Puec. 6. Iloxsa remmepatypsl

Bumuwm, 4To, X0TA Ha BBIXOJIE 110JA 0YeHDb MOXO0KHU, TIPH (,=const MejeHHas BUXpeBas 30Ha,
npujeraonas kK cTeHke, HarpeBaeTcs 3HAUUTEJNbHO CU/IbHee (BIIpoueM, B cayyae (a) TaBHbI
BUXPb TOEe HArpeT 10 TeMIepaTypbl, OJU3KOI K TeMIlepaType CTeHKH).

I'paurn TemmepaTypbl U TEIIOBOI'O HOTOKA i TPEX claydaeB NpuUBeleHbl Ha puc. 7, 8.
He6ouabmas msorunyrocth rpagura g caydad (a) Ha puc. 7 o0bAcHAETCA MOTPEIIHOCTHIO
qpesaentnoro pacuéra. Rpusas pida Bapuanta (6) mokaspiBaeTr, Ha CKOJbKO WHTEHCUBHO OTBO-
JUTCA TEIIo OT JAHHOTO ydYacTka cTeHKH. Eeam Obl TemjgooOMeH OCYIIeCTBJIANCA TOJbKO
KOHBeKIIneil, BUXpeBble 00/1aCTH NPOrpeBaJuch Obl IPU ITOM 10 0ECKOHEYHOCTH, OJHAKO OHH
OCYIIECTBJAIOT TEILIOOTJAUy Ha TpaHulle ¢ MPOTOYHON YacTblo, KOTOpas YyCHJIMBAETCsS poTa-
Lueil Macc BHYTPU BUXPH.

ITo pue. 8 Bugnm, 4To TEMJIOBOI MOTOK NpU GoJee TOYHOM pacuére (KpacHbIil Tpapur) MoJy-
qnJicsA HEeCKoJbKo 0oJblie, ueM Tipu 6ogee Tpy6oil cetre (cunmit). ITockoabry TernoBoii moTor
MPONOPIIMOHAJIEH TPAANEHTY TeMIepaTypbl ¥ CTeHKU, MPUUUHBI ITOT0 dPPeKrTa Te ke, YTO U
paccMOTpeHHOT0 BHIIIe caydas rRoaguipmenta Tpenua. Makcumym TermmoBoro motoka (1,78)
HaXOJUTCsl Ha TPaHUIe 30Hbl PEIUPRYJIALINH, TOCKOJAbRY B 9TO MECTO HOCTYIAET HOTOK IPAKTHU-
YecKH He HarpeToi cpejbl.
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Puc. 7. Temneparypa Ha cTeHKe
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Puc. 8. YaeabHblil TeII0OBOM MOTOK HA CTEHKe

BriBo b

B xoze pa6oThl ObLIN POAHAJN3UPOBAHBI TEIJIOBbIE U a9poJMHAMUYeCKUe sABJeHUs B KaHale
¢ BHEBAIHLIM OJHOCTOPOHHUM paciiupenneM. Hafinennoe snauenue koapuipmenta rugpapin-
qecroro cornporusienus (=0,386 wenbie omnpenesentnoro mno ¢opmysae Boppa-Rapuo
B 0,444/0,386=1,15 pas, 4To Bo3MokHO. VI3MesbueHne ceTKU B /B pasa He JaéT 3HAUNTEJb-
HOTO W3MeHEeHHA KapTUHbI TIOTOKA, UTO MOATBEPHIALT YCTONINBOCTE pemienusa. C yaéTom Toro,
4TO 9Ta omepalnud 3aMmejageT mporece paciéta B 5 — 10 pas, oT n3MeabueHus CETKH MOKHO
OTKa3aTheA; OMHAKO 3aMedeHo, 4To OoJbline TI'paHuvYHble NPOW3BOAHBIE TpU TpyOoil ceTke



cMemaloTeA (HApUMep, MakCUMyM (,, OPU HOPMaJbHOH ceTke coctasui 1,74, mpu ToOUHOI
1,78, pacxompenue Ha (1,78 — 1,74)/1,78 = 0,022 = 2,2%).

TennoByo MONTHOCTh PACYETHON 00JaCTH Kak HArpeBaTeJbLHOTO ammnapata MOMRHO olpeje-
JUTH IBYMSA criocob6amu: Ju60 MHTErpupoBaTh (, M0 HUEHEH cTeHke (BXOH Tera), A160 WHTe-

IPUPOBATh BeJUYUHY TVx_Pr'aa_; no BeIXoAHOIN rpanunie. Ha rpagurax (8) remmosoii

IIOTOR, 04eBHUAHO, OTJOKCH B macmitabe RePr 1o oTHomneHunio Kk BeJndnHe B HNCXOOHBIX JaHHbIX.



