Лекция 10. Механика жидкостей и газа
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OnpiTHbIe HecTen0Banus Peiinobaca

Tlo xapakTepy Te4eHHs Pa3/IM4aloT 1B PeKUMA TEUSHHS KHAKOCTH:

1) namuHapHBi;

2) TypGynenTHEI

JlaMHHapHBITi PeUM — 3T0 Ge3BUXPEBOE, CIONCTOE, 5e3 NepeMelHBaHHs i
Ty TbCALUH CKOPOCTH TeUSHHE

TypOy/IeHTHBIH PesKHM XapaKTepH3yeTCs: NepeMelMBaHHeM Mace KHIKO-
CTH, HATHUHEM NIEPEMEHHBIX MACC KHAKOCTH H TIONEPETHBIX CKOPOCTEHi B OHO-
MEPHOM II0TOKe.

PeskHM IBIKEHHS KHIKOCTH 3aBHCHT OT TaPaMeTPoB (1U1st KpyTioii TpyGbI);
V —cKkopocTs; v — BA3KOCTH; d — tMamMeTp TpyosL.

ITO TPH OCHOBHBIX (JaKTOPa, OTPEIENAIOMIMX PEIKUM JIBHKEHHS HKHIKOCTH,
YCTaHOBIICHbI PeifHONBICOM NPH TPOBE/ICHUH OMBITOB.

OH B341 /1B COCY/Ia C XKHIAKOCTAMH pa3IH4HOro useta (puc.51). B tpyGke A
HaGImio/all BU3yalbHO 3a MOTOKOM. OH YCTaHOBHJI, 4TO TIPH HEKOTOPOIi CKOPOCTH

TIPOHCXO/IUT TIEPEXOJL OT CJIOUCTOrO K TYPOYIEHTHOMY IIOTOKY H 3Ta CKOPOCTB:
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Yucno PeiiHonbica onpenensercs mapa-

METpaMI NI0TOKa, OHO Ge3pa3MEpHO I XapaKTe-

Tpospamas KiaKocTs
PH3YET PeXKHM JIBIKEHHS KIAKOCTH

V-d
Re =—.
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Re,, = 7‘“’ ~ 2320 — IpH HOPMATIBHBIX YCIOBHSX.
Ipn Re < Re,, — peskis namuHapHbiii
Puc. 51 Tpi Re > Re,, — pesim TypGyesTHbiii.
Tpanuanas wippa 2320 MOKET HECKOIBKO MEHSTECA B 3ABHCHMOCTH OT

BTOPOCTENEHHBIX (JaKTOPOB: BHOPAIMH, IIEPOXOBATOCTH, TyJILCALIMH H PAJIA APY-

THX.
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Jlnst npoCTOTHI M3NOKeEHHs OY/IeM paccMaTpHBaTh TEUYEHHE B KPYTIIBIX TPY-

PaccmoTpuM criestyromue 3aaun.

1. 3aKoH pacrpe/ieNieHHe CKOPOCTH M0 CEHEHHIO JTAMHHAPHOTO MOTOKA.

2. VinrerpanbHeiii (cyMMapHBiii) pacxojt noToka.

3. PacnipeieNienne KacaTelbHbIX HANPSKEHHIT 10 CEYEHHIO.

4. TloTepu Hanopa, win MyTeBsIe NOTEPH, NPECTABISIONIIE COBOI NOTEpU
JIaBNIEHNS 10 TTYTH, HEOOXOMMOMY JUIs TIePEMEIIEHHS! JKHIKOCTH.

Pacnpedenenue ckopocmeii no ceuenuo 1AMUKAPHOZ0 MOMOKa

/ Vi Bbiziennm seMenT — WMHAP Kol [ 1
5, bamycom r. Paccuopim cutbi, eficTayloutie Ha
1 2
1
G=canst ]_@z)— LHHAP B0 ABIKEHUS KUAKOCTH (PHC.52).

-

Puc.52
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1. 3aKoH pacnpeAesenis CKOpOCTH Mo cerie-

o napaGomrseckiti (pic.53).

Pucs3 2. Tlpi TaMHHAPHOM peiIME CKOPOCTE

TeueHIIS NPONOPIHOHATENA AABCHIIO, BELIBAIOLIEMY ITO TECHIE.
Onpedenenue pacxooa npu amunapuom pexcuve & pyeioit mpyGe

Jlamnapisii PACXOA MpOTeKaCT Hepes KoMbiLo (pitc.54)
aw =V -ds;
ds = 2nrdr,
e AW~ isverieie pacxona;

¥~ cxopocrs.
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TypGyaenTusIii peau 1 ero cBoiicTsa

TypOYCHTHAII EAUM  XapaKTEpUIYETCS HHTCHCHBHBIM NICPEMCIITBa-
HIHEM KIAKOCTH, MyIbCAUMeli MCCTHOI CKOPOCTH 1 JQBICHNS, BUXPEBHIM Te-

HCHIICN I HMECT MECTO Mpi CKOPOCTAX GOTbLIE KPHTHHECKIX.
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Tlonysente OCHOBHHIX 3aKOHOMEpHOCTEli TYPOYTEHTHOTO peAiMA CO-
IpKEHO ¢ GOTHLINMI TPYAHOCTAMK, M0JTOMy GOTBUIMHCTEO STHX 3aBMCH-
MOCTEHi 101y ieH! IO IMITHMPHSECKI IWIH HHCTO IMITHPHHECKIL.

OcHoBHbie OTAH4HS TYPOYICHTHOTO PEAIMA OT JAMUHIDHOTO B JHep-
reTitecKoM eMBICre:

1. KacatensHbie HanpsaeHis sHaHTENLHO GObILE, W OHI ONPEAENAIOTCH

@
w\g)
2. Pacmipesieniene cKopoCTeli 10 CeeHMI0 BIOTs ocH TOTOKa Goniee

PABHOMEPHOE, PACTIDEACTIEH S NIOTIMHAIOTCH TOraPH{PMHHECKOMY TAKORY.
Cpemaan cxopocts V, cocrasnser 80100 % ot ckopocTi Ha ock, a npi

KBAAPATOM rpazienTa

T

naMmHapHOM pexiMe owa cocTarseT S0 % cKopocTH Ha ock (pic. S9):

v vm:%:(uﬂwﬂ.

Hem Gombiie TYpOYIEHTHOCTS, T.e. HeM

| Gommwe  Re,  Tew  pasomepee
Puc.59 PaCIIpeeIISIOTCS CKOPOCTH 110 CEHEHIIO.
3. B COOTBTCTBM € PACTPEACICHMEM CKOPOCTH MO CESEHHIO MOKHO
OUEHNTS pacnpesienente KacaTeTbHbIX HampRKeHIti (pic. 60).
4. Tlyressie noTepH W TpeHME KWIKOCTH MPH TypOYIEHTHOM pesinve
Gonbitie, NOTOMY WO OHM TeNEPh MPOTIOPIHORATBHH KETpaTy cKopocT. TloTepi

onpezensioTes 110 Toii e OPMYIE, HO ¢ HEKOTOPHIMH OTAHIHH.

u(:Ls,nanl'pﬂnuumlmuu

OGpasosasiio TypGynenTHoCTH
criocoGeTsyioT B aHasTEnHHO  Mepe
7 MHKpOHEpOBHOCTH 1 BIGpALIS, MO3TOMY

Puc. 60
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Jlnst npoCTOTHI M3NOKeEHHs OY/IeM paccMaTpHBaTh TEUYEHHE B KPYTIIBIX TPY-

PaccmoTpuM criestyromue 3aaun.

1. 3aKoH pacrpe/ieNieHHe CKOPOCTH M0 CEHEHHIO JTAMHHAPHOTO MOTOKA.

2. VinrerpanbHeiii (cyMMapHBiii) pacxojt noToka.

3. PacnipeieNienne KacaTelbHbIX HANPSKEHHIT 10 CEYEHHIO.

4. TloTepu Hanopa, win MyTeBsIe NOTEPH, NPECTABISIONIIE COBOI NOTEpU
JIaBNIEHNS 10 TTYTH, HEOOXOMMOMY JUIs TIePEMEIIEHHS! JKHIKOCTH.

Pacnpedenenue ckopocmeii no ceuenuo 1AMUKAPHOZ0 MOMOKa
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