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KMHemaTuKa noToKa B Z1IONAaCTHbIX
MaLUUNHaX



OCHOBHbIe pa3mepbl LEeHTPObEeXKHOro Koneca
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d, — Anametp Bana; d,, — AvameTp BTYAKM (cTynuupl); D, — AMameTp BCacbiBatoLLel
otBepcTua; D; — AnameTp Kosieca Npu Bxoge MOTOKa Ha pabouue nonatku; D,
AMaMEeTP Koneca npu BbIXOAE MOTOKa € paboymx NonaTtok (HapyskHblM AuameTp
LUMPUHA NONATKU NPU BXOAE U BbIXOAE NOTOKA; S — TOJILLMHA NONATKMU.



KnuHemaTuKa NoToKa B LeHTPobeXXHOM Konece




KnHemaTuka noTtokKa

[MapameTpbl pabouyero Koneca onpeaensatoTCs
KUHEMATUYECKUMMN XapaKTEPUCTUKAMM MOTOKA:

OKPYHOW CKOPOCTbIO U (OTHOCUTENIbHO OCK POTOPA);

OTHOCUTENBHOM CKOPOCTbIO W (OTHOCUTENBHO pPaboyYny
NIONaToK);

abcontoTHOM CKOpOCTbO € (OTHOCUTENBHO HENOABUMKHOIC
Kopnyca KoMnpeccopa;

PACXOA4HOM CKOPOCTbIO C, (paguanbHOW NpoeKkuunen c¢) AAs
LueHTpobeXXHoro Koneca wn ¢, (oceBon npoeKkuuen ¢) ANf
OCEBOro Koneca, OT KOTOpPbIX 3aBUCUT Nogada Koneca Q;

3aKpPyTKOM MNOTOKa ¢, (NpoeKkumen ¢ Ha HaNpaBAEHMUE
OKPY)XHOM CKOPOCTU U), OT KOTOPOM 3aBUCUT [AaB/IEHUE
Koneca P.

[na ueHtpobexkHoro koneca c,= 0; ana ocesoro - ¢, = 0.



KMHemMaTMKa NOTOKa B LIEHTPObEeXXHOM Konece

* [logaya Ha BbIxoge Koneca Q, paccyUTbiBaeTcA nNC

COOTHOWEeHWUn.
Q, =nD,b,c, nu,,

* rae nt=3,14; D,, m — AnameTp Koneca npu BbIXoAe NMOTOKE
Cc paboumx nonatok (HapyXHbIK AuameTp Koneca); b,, M -
WKnpuHa paboymx KaHanoB MpW BbIXxoAe NOTOKa; C,, M/C -
pacxo4Has CKOPOCTb MOTOKA Ha BbixoAe M3 Koneca; hn, -
obbemHbi KM, y4yuTbIBAOWMNA YyTEUYKN, L, — KOIPPULMEHT
CTECHEHMA NOTOKA, YYUTbIBAKOLWMIN TONLLMHY IONATOK.



Cxema ABuxKeHus paboyen cpeapl B
MEXK/I0NacTHOM KaHase




OcHOBHOe ypaBHeHUe TypbomallnHbI
YpaBHeHUe dnnepa

Teopema 0 MOMEHTE KO/IMYECTBA ABUMKEHUSA:
dim-c-r)

dr

rae M - MOMeHT Bcex BHELUHUX CUA, AeMCTBYIOLMX Ha MOTOK
OTHOCUTE/IbHO OCU MaLLUUHbI; M —Macca paboyero Tena; 7 -
Bpems.
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YpaBHeHMe nnepa

 JlaBneHne Ha BbIXxoAe M3 Koneca P onpepgensetcs no
YPaBHEHUIO dnnepa:

P = p ) nr ) (uZCZu o ulclu )9 [Ha]
* rae p— NAOTHOCTb rasa; n. — ruapasandeckmin K.

* Hanop Koneca:

nr ) (u2c2u — ulclu), [M]
8

 [lnAa nosbilWeHUA OaBNEeHUA 3aKPYTKa MNOTOKA Ha BXode B

Koneco ycTpaHawT: ¢,, = 0. lpu peryamposannm nogauum TAM

N HEKOTOPbIX HACOCOB BXOA4HbIM HaMpas/AKLWMM annapaTtom

(BHA) co3paeTtca nonoxkutenbHaa 3akpyTKa noTtoka c¢,, > 0.

anI 3TOM AaB/ieHne n nogaydya MmalluHbl YMEHbLLUAKTCA.

H=




YpaBHeHUe dnnepa

* [laBneHne Ha BbIxoAe M3 Koneca P onpeaenserca nc
YPaBHEHUIO dnnepa:

P = p ) nr ) (u2C2u _ulclu)> [Ha]
* rae p— NAOTHOCTb rasa; n. — ruapasandeckmin K.

* Hanop Koneca: . n. ‘(“zczu _ulclu), .
8

 [1nAa noBblWEHNA AaBNeHUs 3aKPyTKa NOTOKa Ha BXOAe E

Koneco yctpaHawT: ¢,, = 0. lpu peryamposaHmnm nogauun TAM

N HEKOTOPbIX HAaCOCOB BXOAHbIM HAMpPaBAAKOWMM annapaToN

(BHA) co3paeTtca nonoXxutenbHasa 3akpyTKa Motoka c¢,, > O

an 3TOM AaBJieHne n nogaydya malluHbl YMEHbLLIAKTCA.




KnHemaTuKa noToKka B OCeBOM Kosece
Hanop oceBOro KoJseca




KnHemaTmnka noToKa B LLeHTpobexXHOM Konece
HOMMHaNbHbIN peXXnm




KnHemaTmnka noToKa B LLeHTpobexXHOM Konece
HOMWHaNbHbBIN peXnum
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KnHemaTmnka noToKa B LLeHTpobexXHOM Konece
HOMWHaNbHbBIN peXnum
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BanaHue yrna BbiXxoga NOoTOKa Ha Hanop
LEeHTpobeXKHOro Koneca

Jlonactu Jlonactu
OTOTHYTHI OTOrHYTHI
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KuHemaTuyeckne n reometTpuyeckue yrnosble
XapPaKTEPUCTUKU

i= [} — [} — YTQII aTaKH,

c = [3, — [} — YTOJI OTCTABAHIAL



TunNbl LEHTPOOEXKHbIX KOoNec

a) B,, < 90°nonaTku 3arHyTbl Ha3ag,
6) B,, = 90° pagnanbHble NoONaTKu

B) B,, > 90° nonaTku 3arHyTbl BNepes,



CeyeHMAa NUCTOBbLIX 10NATOK

a, 6 — 3arHyTbIX Bnepea; 8 — 3arHyTbiX Ha3azg,



KnHematTuka noTtokKa

* [lonHbIX Hanop H — cymma CTaTUYECKOro U CKOPOCTHOTC
HanopoBs:

. H =HCT+ HCK'
* YBenuyeHue yrna BbIXxoga NOTOKa [3,, NPUBOAUT K POCTY
NOJIHOro Hanopa.

* MMpun B,, = 90° cTaTMyeckaa M CKOPOCTHAA COCTAB/AIOLLAF
NO/IHOrO Hanopa OAMHAKOBbI.

* Mpn B,, > 90° B nonHom Hanope P npeobnagaer
CKOPOCTHasA cocTasasawwan, a npm B,, <90° - ctatnyeckas.



KnHematTuka noTtokKa

* Hacoc B oT/IM4Me OT TAroAYTbEBbIX MalLUH NpeaHa3Hayer
npexae BCero Ana co34aHuA BbICOKOro CTaTUYeCKOro Hanopa,
KoTopoe MmoryT obecneyntb TONbKO paboyme Koneca ¢
NIoNaTtkamMn  OTOTHYTbIMM  Ha3ag MO  OTHOLWUEHUID K
HanpaB/AEeHUIO BpaLLLeHMA Koneca.

 Koneca TaKoro TMNa NUMeroT MaKCUMa/IbHbIV
rmapaBANYecKnin KA 7 Nno3ToMy ABNAKOTCS
npegnoytTuTenbHbiMM U anAa sHepretuyeckux TAM. Kpome
TOr0 OHW CO34a0T MUMHUMANbHbIN a3POANHAMUYECKUN LLUYM.

* [nAa HacocoB xapakTepeH AunanasoH B, = 20+25°.
 YTAM BO3MOXHbIX AMana3oH 3HayeHun B, = 10+170°.



dopmyna Npnengepepa (Ymcno nonacren)

[MoTepn B KaHanax pabouyero Koneca cBfi3aHbl C TPEHUEM
NOTOKA O CTEHKU M BuUxpeobpazoBaHMem. B y3KkmMx KaHanax
BE/IMKO B/NAHME MNPUCTEHHOrO TPEHUA, @ B LNPOKUX —
BUXpeoobpa3oBaHuA.

OnTMmmnsauma notepb AOCTUraeTca Mpu  COOTHOLIEHUU
cpeaHer WUPUHBbI U ANUMHbI KaHana 1:2, 4yTo AocTUraeTcs
Bbibopom u4ucna nonacten paboyero Koneca no dopmyne
[dnenpepepa:

m+1l . Badp
z2=65—rsin~— 5 i m=DyD,




[lencTBuTeNnbHOE TeYeHue B LeHTpobeXXHOM
Konece




CxemMbl NOABOAOB LLEHTPOOEXHbIX MaLLUH
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* ag-ocesoi; 6 — 60koBOM (B BUAE KONeHa); 8 — BOKOBOM KONbLEBOM;
« 2-— 6OKOBOM NONYCNMPANbHbLIN



LleHTpob6eXKHasa MallnHa C KONbLEBbIM U

cnnpaJZibHbiM OTBOA4aMW




CnupanbHbIY Kopnyc (yanTKa) BEHTUAATOPA

1 — obevairka; 2 — a3blK



KOHCTPYKLMA LEHTPOOEKHbIX CTyNeHeN
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MpomerkyTouHasn (a) n KoHuesas ctyneHn (6) ueHTpobexxHOro Komnpeccopa



