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[lepemelinBaHne B XNAKUX
cpepax

Buobl nepemelunBaHus.

QP PEKTUBHOCTb U UHTEHCUBHOCTb
nepemMeLumBaHnud, METOObl NX OLIEHKMN.

PacyeT MOLLHOCTU HA MexXxaHU4YecKoe
nepemMmeLinBaHue.



[lepemelwunBaHue

[lepemeLunBaHMe COCTOUT B MHOTOKpPaTHOM
OTHOCUTENbLHOM NMepemMeLLleHNN MakpovacTuL
obbema cpeabl noa AeUCTBMEM MMIMYNbCa
(konn4yecTBa ABWXXEHNA), nepegaBaemMoro en
nodyaguTenem - CTpyemn XXnMaKkocTu Unn rasa,
Hacocom, mellankou n 1.4. lNpouecc
nepemMeLlmMBaHnUAa UCMONb3YIOT A4 NoNyyYeHusa
ogHopoAHOU NN HEOOAHOPOAHOM XXUOKOCTHOM
CUCTEMBDI.



Llenn nepemelumBaHus

1 nepemeLlnBaHneE XNOKOCTU C XKNOKOCTbIO,
XNOKOCTU C TBEPAbIM BELLECTBOM,
XUOKOCTU C ra3om:

] nepemMellunBaHne C Lienbo coxXpaHeHns
retTeporeHHOn CUCTEMbI U
npenoTBpaLlEHUA PaCCNOEHMS,
BblNageHNUa ocagka nnu BcnnbiBaHne
Nerknx dppakymm;

] nepemelunBaHune c LUernblo
MHTEHCUMUKALIUN TEMSIO —U
MaCCOOOMEHHbIX MPOLIECCOB.
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OLEHOYHbIE XapaKTEPUCTUKA
nepemMeLlBaHunS

* IHTEHCUBHOCTb NnepemMeLllnBaHnS,
* CTelneHb rnepemMerinBaHns,

* pacnpeaeneHme Kn4eBoro
KOMMOHEHTa B cpefe.
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OLEeHOo4YHblE XapaKTEPUCTUKA
nepemMeLlnBaHnS

0 Knro4yeBOM KOMNOHEHT - BELLIECTBO, KOTOPOE
BHOCSAT B XXWOKOCTb OS89 NepeMeLLNBaHUS.

1 CteneHb nepemMelunBaHuUA - B3aMMHOE
pacnpeneneHne KOMNOHEHTOB Mocne
nepemMelumBaHns (oopmyna XurcoHa — TeHu):
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OTHOCUTENbHAsA KOHLEHTpaLuS
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[oTOBUTCS paboTa no
nepemMeLLlnBaHUIO «Ha NeTy» MHOMNX
TOHH NMecKa B HECKOSMbKMX TOHHaX
rmgporeng. Ha cHumkax —
TpaHCnopT AS19 NepeBO3KK Necka.




HanonHawTca MaLllvHbl ong
nogadu necka.
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[lecok nocTtynaet B

YCTPOMCTBO O4O3MPOBaAHMUA. (Mecok
CMeLUMBaETC
A c renem.)
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MIHTEHCUBHOCTb rnepeMeLlmnBaHnA

* BaxxHa anga onpeaeneHns BpEMEHMN,
HeobxoaMMoro Ang OOCTUXKEHUS
TEXHOJIOMMYECKOoro pesynerarta
(onpegeneHHoON cTeneHn NnepemMeLllnBaHUSA

1).
K=1t

roe K - UHTEHCUBHOCTb NepemMeLLmBaHus, ¢
t -MPOOOIMKUTENBHOCTb NEPEMELLMBAHUS, C
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TexHonorndyeckun adpdoeKT

» OTHOLLUEHME CKOPOCTM NpoLecca npu
nepemMmeLimBaHun n 6es;

* PaBHOMeEpPHOCTbL pacnonoXeHusa oas B
CYCNEH3UNN NN IMYNbCUN
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Hanbonee pacnpocTpaHeHHble
BUAbl NepeMeLlnBaHNS

* nepemMmeimBaHne MeXaHN4e€eCKOE,
* nepemMmeimBaHmne rnNHEBMaTn4eCKkoeE,
* rnnepemMmelinBaHmne UMPKyridAunMoHHOE,

* NepemMellrBaHne B NOTOKE MyTEM
CO30daHnNs NCKYCCTBEHHOU
TypOynusaymu.
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MexaHun4yeckoe nepemelinBaHue

* OCHOBaHO Ha NPUMEHEHUN Pa3NNYHOrO
poaa meLlanok, pacnonaragmMbix B
KaKnX-nnbo eMKOCTAX U CoBEepLLaoLLINX A
BpaLLaTenbHOe ABMKEHNE, KOTOpoe U
OCYLLECTBMAET NnepemellBaHme - A
KOMMOHEHTOB, COAePXalLLNXCa B G
€MKOCTW 33 CHET LIMPKYNALMY
KUOKOCTW.

 Tpu BMOa TeyeHus:
— TaHreHuymanbHoOE;
— PagwnanbHoe;
— OceBoe.
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Buabl meLuarnok:

OJHOJIONACTHbIE; MHOrONTIONAaCTHbIE; PAMHBbIE;
nponennepHble; TYPOUHHbIE; AKOPHbIE; LLUIHEKOBbLIE

@ JlonacTHble n paMHbl€ UCNOJ1b3YyIOTCA OJ14
nepemMeLlimnBaHnA MaltOBA3KUX XNOKOCTEWN,

@ nponennepHbie — XXUAKOCTEU YMEPEHHOM
BA3KOCTMW,

[ Typ6l/IHHbIe — HEBA3KUX N BA3KUX CUCTEM,

| AKOPHbIE N LLIHEKOBbLIE — BbICOKOBA3KUX U
N1aCTU4YHbIX CUCTEM.
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TypbuHa TypbuHa c TypbuHa c
Dispersimax  npsmbIM1 NONacTAMU  HaKNOHHLIMK NONACTAMM

:o‘-f‘i‘*q, ’ ,‘. ?

U

Dispersimax C MOSibIM BafioM Mpu BpaLlleHUN 3axBaTbiBaeT ra3 n3 BHyTpeHHero obbema peaktopa, n 6apbotmpyer ero yepes XnakocTb.
XOopoLlo nNoaxoauT AN peakunin ra3 — XMAKOCTb B cpefax C HU3KOW BA3KOCTbHO.

TypbuHa ¢ npsiMbiMK NoNacTs My NOAXOAMUT, Korga TpebyeTtcs 6onbLuoe yecunue B paguanbHOM HanpasneHum.

TypbuHa ¢ HaKNOHHbLIMKM IONAacTAMM CO34aeT OCEBOW NOTOK M 0COBEHHO XOPOoLLa, KOraa UCNOoMb30BaHNE BOITHOPE30B He XenaTeribHO.
[MoTok MOXeT BbITb BOCXOASALMUM UMM HUCXOZALLMM, B 3aBUCMMOCTM OT HaKroHa fonacTten.

[Nponennep Takke co3gaeT 0CeBOW MOTOK M XOPOLU ANS XKNOKOCTEN C HU3KOW BA3KOCTbIO.

Akopb — 4na co3gaHusa paguanbHOro NoToka NPy HEBLICOKNX CKOPOCTAX M XOPOLL ANS BA3KUX xuakocTen (5 — 50 Ma*c).

JIeHTOuUHBIN — B Cpefax C BbICOKOW BA3KOCTbIO (nonumepsbl 1 ap). PaboTtaeT Ha HeBbICOKMX ckopocTsx. Kak n sikopb, ob6ecneynsaet
XOpOoLUyto Tennonepeaayy B BA3KUX XXUOKOCTAX.
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Mexannyeckne MemAaIKMI:

a— TOMacTHAA; 0 — TPEXNONAcTHAA; 5— OTKPHTa% TypOHHHAA;

Ir—paMHadg, J— AKOpHAA

Anmapar ¢ MeXAEETECKOHE
MemAIROHE:

] - onopHaz cTofE2; J- g=mme;
- MemazEd. 4 - 06eHARED.
5-pySanma; 0 SpHIIE;
7-Tpy62 mepeIABIHBANY,
8- ymuoTEeERe, O- p2IVETOPD.
10~ 3nexTpOIBETATETS,

11 - coemmmrensEaz Xy9Ta.
2 - C7T0HEA OPEBOZA; JF - K
J4-3sax; 15— onopsax tama
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Tun Mewanky
| — akopHas; || — nponennepHasg; lll — TypbuHHasA ¢ NIOCKMMM nonatkamu; IV —

nonactHas; V — pamMHas; VI — wHekoBas; VIl — neHTo4YHad



Kputepum PenHonbaca

Kputepumn PenHonbaca B cny4vae npoLeccoB
nepemMellBaHNAa UMeeT cneayrwnn BuA;:

nd?
Re = —
)4

roe n - YacToTa BpalleHus MmeLanku, ¢
d - QuameTp MeLlanku, m;

Y - KOOPMPUUMEHT KNHEMATUYECKOWN BA3KOCTH
nepemMeLInBaemMoun XXUaKkoCcTw.
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MogundpuunpoBaHHbIe KpUTeEPUN

3Ha4yeHue Kputepusa PemHonbaca no3BonsieT
onpeaennTb PeXum rnepemMeLlmBaHus:

*Re <100 —nammnHapHbIN PEXNM;

*Re 0T 100 8o 1000 —nepexoaHbIn
PEXUM;

*Re >1000 —TypOyneHTHbIN PEXMM.
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Kputepun dunepa
(MogMdpMUMpoBaHHLIN)

Ap N N

Eu — KN

pw?  pSw3 N on3d? N

roe AP- pa3HOCTbL gaBneHuUn mexay nepegHen (co
CTOPOHbI HaberaHnsa NoTokKa) u 3agHeun
nnockocTamMmun mewanku, la;

Kn- d0aKTOpP MOLLIHOCTU;

P - NNOTHOCTb NepemMeLInBaeMon CUCTEMBbI,

N - MOLLHOCTb ABUratens (paccymTbiBaeTcs, a K

onpegensieTca no tabnuue no Ynucny
PenHonbaca)
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LLlectunonacTtHas
auckoBas TypbuHa
LLlectunonactHas
anckoBasi TypbuHa, 45°

Po

[eynonacTtHas
MeLuanka

«Mopckor» nponennep
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R(’[
LWectunonacTtHaa LWectunonacTtHas ,D,ByJ'IOI'IaCTHaﬂ «MOpCKOIZ»
ONCKOBa4d Typ6VIHa AONCKOBa4dA Typ6VIHa, mMeLwarika nponennep

3aBUCUMOCTb MOLLHOCTM OT Re Ans pPa3HbIX MeLLUalioK.
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[ lHeBMaTn4yeckoe nepemelinBaHue

« Uepes xxngkyro cuctemy 6apoboTmpytoT ras
(BO3Oyx unu nap).

* He pekomeHOyeTCcA CNoNb30BaTh NMpu
nepemMeLllnBaHNN BA3KNX XXNOKOCTEWN,

* MPU NepemMeLlIBaHNN CUCTEM,
coaepXxaLUmx Xup 1 BellecTBa, CNOCOOHbIe
K OKUCIEHUIO
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[ lHeBMaTnyeckoe nepemelinBaHmne

ras —

1 - 6apboTtep; 2 — Kopnyc; 3 -

MAabnONMNDOoORBO/]



LInpkynsaumoHHoe nepemMellnBaHme

* )XMOKOCTHYIO CUCTEMY MHOTOKpPaTHO
NponyckarT Yepes Hacoc No 3aMKHYTOMY
LIMKNY «HAcoC-eMKOCTb». lcnonb3yloT ang
nony4vyeHna yCTOMYMBbIX 3MYITbCUN UK
CYCNEeH3nu

» Hacocbl UeHTPODEXHbIE NN CTPYWHBIE;
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[lepemelunBaHMe B NOTOKE NyTEM CO34aHUA
MCKYCCTBEHHOM Typbynnsauumn

@ 3a cYEeT MHOroKpaTHOIro U3MEHEHUS
HanpaBreHusi ABMXeHUS NOTOoKa,
npuBoasiLLee K BOSHUKHOBEHUIO
MHTEHCUBHOW TypOynn3auum, unu 3a cHeT
OBWXXEHUS )KMOKOCTN TO B paananbHO
pacLUMpsAoLLEMCS, TO B paguarnbHoO
CXOOALEMCS NMOTOKE.

® )Knakoctu He BA3KUe,
B3aMMOpacTBOpPUMbIE
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