Teopust
TYpPOOKOMIIPECCOPOB

Kypc nekuyuun. 10 nekuus

J1OIIEHT, KaHIUAAT TEXHUYECKUX HAYK

IOpuit Bragumuposuu KoxyxoB

bonbLie nHdpopmMaLuum 0 KOMMPECCOPHOMN TEXHUKE
Ha cauTe Hay4YHOW rpynnbl www.kviht.ru



Hou. 10.B. Kojcyxos
Teopust rypooKoMnpeccopoB. Jlexkyus 10.

COIAEPKAHUE

JIBHKeHHe ra3a B KaHaJIaX TYPOOMAIIUH

OcecumMeTpuyHbIe KaHaabl. @OpMa HEBA3KOTO TEUCHHUS Ha
OCECHMMETPUYHBIX ITOBEPXHOCTSIX TOKa B 0ceBOM 3a3ope OK, nusmeHnenue
apaMeTpoB MO PaaUyCy.

HeBs3koe 1 BA3KOE OJJHOMEPHOE TeueHue B Oe3omnarounom auddyzope LK.
Ouenka moTepb MO YCIOBHOMY KO3(D(PUIIMEHTY TPEHUS, BIUSIHUE PEKUMA
paboThl 1 popmel Oe3nonatounoro Auddyzopa Ha KIT, koapduireHTsI
MOTEPb U BOCCTAHOBJICHMS, pajiiaibHble Oe3ionarounbie 1M Py30psl U
coIuia.

[ToBOpOTHBIE KOJIEHA. YpAaBHEHUSI, ONPEACISAIONINE XapaKTep TEUCHUS.
OcoOEHHOCTH TEYEHHUS C 3aKPYTKOM B OCECUMMETPUYHOM ITOBOPOTHOM
KOJICHE.

TedueHnue Mex 1y HENOABUXKHBIM M BpaIAIOIIMMCS TUCKaMH O€3PpacXoIHOTO U

PACXOIHOTO PAAUAIILHOTO OTOKOB. BivsiHue HauanbHOU 3aKPYTKH.
bonblle nHdpopmaumm 0 KOMNPECCOPHOU TEXHUKE

Ha camTe Hay4YHOW rpynnbl www.kviht.ru



Hou. 10.B. Koycyxos. Teopusi rypoomamimH. Jlexyus 10.

JIBM>KEHHE ra3a B KaHaJIax TypOOMaIluH

MHorue »JIeMEHThl MPOTOYHOU YacTH IMPEACTABIIAIOT
coooM OCECUMMETPUYHBIC KaHAaJIbI. K
OCECUMMETPUYHBIM  KaHajlaM MOXHO  OTHECTH
IIOBOPOTHBIC KOJICHA MEXKAY TUPPy30poM U 00OpaTHO-
HaIPaBJISIOIIUM arrnaparom, paJvalIbHbIC
0€3J10I1aTOYHBIC b y30pbl IEHTPOOECIKHBIX
KOMIPECCOPOB,  OCEBBIE  HMJIM  OCEpaguaIbHBIC
ni(pGy30pbl OCEBBIX KOMIOPECCOPOB, OCEBBIC 3a30PbI
MEXIy  JiomaTkamMd  padoyYyero Kojeca W
HETOJABUKHOIO HAIIPABJISIOIIETO arIapara B OCEBBIX

TypOOMaIInHax.
bonblue nHgopmMaumnm 0 KOMMNPECCOPHOU TEXHUKE 3
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Hou. 10.B. Koycyxos. Teopusi rypoomamimH. Jlexyus 10.
HesBsi3koe TeueHune Ha OCCCUMMCTPHUYHBIX ITOBCPXHOCTIAX
TOKa Ha MPUMEPE OCEBOTO 3a30pa CTYIIEHU OCEBOTO
KOMIIPECCOPA, N3MEHEHHUE IIapaMETPOB MOTOKA I10 PATUYCY

bornblue nH MaLuM O KOMMNPECCOPHOW TEXHUKE
Ha cal HalHOIZ rpynnbl www.kviht.ru
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Hou. 10.B. Koycyxos. Teopusi rypoomamimH. Jlexyus 10.
HesBsi3koe TeueHune Ha OCCCUMMCTPHUYHBIX ITOBCPXHOCTIAX
TOKa Ha IIPUMEPE OCEBOTr0 3a30pa CTYIEHU OCEBOI0
KOMIIPECCOPA, N3MEHEHHUE IIapaMETPOB MOTOKA I10 PATUYCY

Ha vactrity mercTByeT HeHTPOOES KHAA CHIA!

P.=dm c,*/r=p (dr du dz) c,*/r

Cuna ot Iepeiiaigd AdBIICHHA B PAJHaIIBHOM HAIIPABJIICHHH Pﬂi

P = d—pdr(dudz)
dar

bonblue nHgopmaumm 0 KOMMNPECCOPHOU TEXHUKE
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Hou. 10.B. Koycyxos. Teopusi rypoomamimH. Jlexyus 10.
HesBsi3koe TeueHune Ha OCCCUMMCTPHUYHBIX ITOBCPXHOCTIAX
TOKa Ha IIPUMEPE OCEBOTr0 3a30pa CTYIEHU OCEBOI0
KOMIIPECCOPA, N3MEHEHHUE IIapaMETPOB MOTOKA I10 PATUYCY

[IpnpapumBas P, m F, monydaeM ypaBHEHHE, OIMCHIBAIOIIEE
M3MEHEHWE CTATHMUECKOTO JIABIIEHHUS B OCECHMMETPHYHOM KaHalle IIpH

HAITHYHH Dpr}KHOﬁ CDCTHBHHIGH_[E?ﬁ CKOPOCTH.

V V

bonblue nHgopmaumm 0 KOMMNPECCOPHOU TEXHUKE
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Hou. 1O.B. Kojcyxos. Teopusi rypoomamiuH. Jlexyus 10.
HesBs3koe TeueHne Ha OCCCUMMCTPHUYHBIX ITOBCPXHOCTIX
TOKa Ha MPUMEPE OCEBOTO 3a30pa CTYIIEHU OCEBOTO
KOMIIPECCOPA, N3MEHEHHUE IIapaMETPOB MOTOKA I10 PATUYCY

HpH PacCMOTPEHNN TCUCHIA B OCEBOM 3a30p€ CICAYET YUYHUTHIBATH TO

0OCTOSITENILCTBO, UYTO HA BXOJIE B ITPOTOUYHVYIO YAaCTh ITIOJTHOC JdaBJICHHC ITOCTOMHHO

110 pagnycy, T.e.

p =p

NI

pc?/2 = const,

dp*/p =dplp + d(c*/2) =0

bonblue nHgopmMmaLumn 0 KOMMPECCOPHOU TEXHUKE 7
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Hou. 10.B. Koycyxos. Teopusi rypoomamimH. Jlexyus 10.
HeBsi3koe TeueHrne Ha 0CECUMMETPUYHBIX TOBEPXHOCTAX
TOKa Ha IIPUMCPC OCCBOI'O 3a30pa CTYIICHHK OCCBOI'O
KOMIIpECCOpA, U3MEHEHUE MTapaMETPOB MMOTOKA 110 PATNYCY

IIpoTouHass 4yacTh KOMIIpPECCOpPA MNPOECKTHUPYETCS
TaKAM OOpa3oM, 4YTO MHOABOAMMBIN B Pad0OUYMX
KOJIECAaX Hamop Ar MOCTOSHEH MO PAAUYCY, a TAK
KaK ITOJIHOE JABJICHUE 34 KOJIECOM p2¥ CBSA3AHO C
IABJIICHUEM ME€pe KOJIECOM P1¥ COOTHOILICHUEM:

p* =p1* + phy,
TO I1OJIYy4aCTCAA, YqToO INOJIHOC HABJICHUC
MOCTOAHHO MO PAaAUYCYy IO BCEX CEYEHUAX

w

NPOTOIYHOM TACTH

OnbLl€ MHPOPMaL MM 0 KOMNPECCOPHON TEXHUKE 8
Ha camTe Hay4YHOW rpynnbl www.kviht.ru



Hou. 1O.B. Kojcyxos. Teopusi rypoomamiuH. Jlexyus 10.
HesBs3koe TeueHne Ha OCCCUMMCTPHUYHBIX ITOBCPXHOCTIX
TOKa Ha MPUMEPE OCEBOTO 3a30pa CTYIIEHU OCEBOTO
KOMIIPECCOPA, N3MEHEHHUE IIapaMETPOB MOTOKA I10 PATUYCY

Beeaém em€ oaHo orpaHuyeHue. CydTaeM, UTO
pacxojiHasi COCTaBJISAIOMAs] CKOPOCTH ¢, B MPOTOYHOM YaCTH

MOCTOSIHHA 10 pajuycy. Torja moaydum

d(c?) d(c, +cl) d(c)
22 )

bonblue nHgopmaLmn 0 KOMMPECCOPHOU TEXHUKE
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Hou. 1O.B. Kojcyxos. Teopusi rypoomamiuH. Jlexyus 10.
HesBs3koe TeueHne Ha OCCCUMMCTPHUYHBIX ITOBCPXHOCTIX
TOKa Ha MPUMEPE OCEBOTO 3a30pa CTYIIEHU OCEBOTO
KOMIIPECCOPA, N3MEHEHHUE IIapaMETPOB MOTOKA I10 PATUYCY

OObeauHsIs  NPHUBECACHHBIE  YPaBHECHHUSA  IOJIy4acM

COOTHOILICHHUC, OIIHCHIBAroHICC  pacCIipCACJ/ICHHC Opr}I(HOf{

COCT&BJI?IIOH_leﬁ CKOPOCTH B KaHAJIC!

2 2
dc; S _ g
dr r

bonblue nHgopmaLmm 0 KOMMPECCOPHOU TEXHUKE
Ha cauTe Hay4YHOW rpynnbl www.kviht.ru
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Hou. 10.B. Koycyxos. Teopusi rypoomamimH. Jlexyus 10.
HesBsi3koe TeueHune Ha OCCCUMMCTPHUYHBIX ITOBCPXHOCTIAX
TOKAa Ha IIPUMEPE OCEBOTO 3a30pa CTYIIEHU OCEBOTO
KOMIIpECCOpa, U3MEHEHHUE MTapaMeTPOB MMOTOKA IO PATUYCY

TakuMm oOpa3om, [JIi TIPUHSATBIX  YCJIOBHH
TedeHUus1 p*(r)=const U cz(r)=const moaydaem
ypaBHEHUE [I0TOKAa C IMOCTOSAHHOU
HUPKYJISNUEH 10 PAANYCY:

Cul’ = COnst

Takum oOpa3zoM, JIomarka UMEET IIOBOPOT BOKPYT
CBOEU OCH.

bonblue nHgopmMaumnm 0 KOMMNPECCOPHOU TEXHUKE 11
Ha camTe Hay4YHOW rpynnbl www.kviht.ru
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Jlonmatka padouero Koneca MoAenbHOH 0ceRoH cTyneHH [IKTH-100-1
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Rolls-yce RB211 5D4D




Turbo-Union R

bonbLie nHdpopmMaLuum 0 KOMMPECCOPHOMN TEXHUKE 14
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Rolls-Royce Turbomeca Adour MK151

Napier Gazelle

bonbLie nHdpopmMaLuum 0 KOMMPECCOPHOMN TEXHUKE 15
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|.A.E. International Aero Engines V2500
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ou. 10.B. Kojcyxos. Teopusi rypoomamuH. Jlekyus 10.

HeBsi3koe 1 BA3KOE OTHOMEPHOE TEUECHUE B
0e310maTouyHOM IUPPy30pe HEHTPOOECKHOIO KOMIIpECCOpa

B COOTBETCTBUH C TEOPEMOM O MOMEHTE KOJUYECTBA
NBUKEHUS JUIA HENOABWXKHOIO KaHaja JIOJKHO
BBITIOJIHATHCA YCIIOBUE

Cul’ = const,

OTKyJa BBITEKACT CICAYIONIMA 3aKOH W3MEHCHUSA
OKpY:xHOM ckopocTH B bJ1/] mo paauycy:

Cu — Cu2 (I’Z/l"),

IJI€ MHIEKC «2» COOTBETCTBYET CEUCHMIO Ha BXOJE B
i hy30p.

bonblue nHgopmMaumnm 0 KOMMNPECCOPHOU TEXHUKE 21
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BeIGOp TOr0 HIH HHOTO 3aK0HA H3MEHEHHA IMHPHHBI Juddviopa b = fir)

HAa3bIBAKT MEPHAHOHAIIBHBIM IpodHIHpoBaHHEM BJLI.

by

D3>0,

|

i1 |

— e — T

y C
bonbliue nHgopmaummn o KOMMNPeCCOpPHOU mz

Ha cauTe Hay4YHOW rpynnbl www.kviht.ru
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W3ameHeHne paaualbHOM COCTABISIOMIEH CKOPOCTH II0 PaguycCy

OIIPCACIICTCA W3 YCIOBMA PABCHCTBA MACCOBOI'O PacxXoJda BO BCCX

MOTIePeYHBIX ceueHMIX auddyzopa: m=pfc =const, rae IUIOMAAb

ceueHus f = 2mrb.

Takum  obpazomM, H3MeHeHHe PAJHAJBLHOH COCTABJIAIOIIEH

ckopoctd B bJI/] ormiceiBaeTes cinenyromiein (hopMynoi:

10y,
rbp

c.=C,,

¥

bonbliue nHdopmaLumm 0 KOMMPECCOPHOU TEXHUKE 23
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ou. 10.B. Kojcyxos. Teopusi trypoomamiuH. Jlexyus 10.

HeBsA3koe 1 BA3KOE OTHOMEPHOE TEUEHHUE B
0€310IMaTOYHOM JUP(DY30pe LIEHTPOOESIKHOTO KOMIIpeccopa

B cnyyae HeBSA3KOIOo HECKHMaeMOro TeueHuss B Jauddysope

TIOCTOSIHHOM ITUPUHEL (p = const, b = const) ronydaem:

Cu = Cua (12/7)

C, = Cpp (12/r)
13 49€ro CIEeAYET, UTO
c=c,(r/r) m o= a,=const

bonblue nHgopmaLmn 0 KOMMPECCOPHOU TEXHUKE
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ou. 10.B. Kojcyxos. Teopusi rypoomamuH. Jlekyus 10.

HeBsA3koe 1 BA3KOE OTHOMEPHOE TEUCHUE B
0e310maTouyHOM IUPPy30pe HEHTPOOECKHOIO KOMIIpECCOpa

Tpaexkropus noroka B bJI/l — sorapupmuyeckas cnupajib, —
JIMHMS, KacaTeIbHas K KOTOPOM B JIFOOOH TOUKE HAKJIOHEHA IO/
OJMHAKOBBIM  yIJIOM K pagudycy. ¥Yroja TIOTOKa B
0€310maTouYHOM IUPdy30pe onpeaensieTcss COOTHOIICHUEM:

( A

o = arctg| tga, b >
L bgK

bonblue nHgopmaumm 0 KOMMNPECCOPHOU TEXHUKE 25
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ou. 10.B. Kojcyxos. Teopusi rypoomamuH. Jlekyus 10.

HeBsA3koe 1 BA3KOE OTHOMEPHOE TEUCHUE B
0e310maTouyHOM IUPPy30pe HEHTPOOECKHOIO KOMIIpECCOpa

Krp<l y4yuThIBaE€T YMEHBIIIEHUE MOMEHTA KOJIMYECTBA
JNBUKEHUS U3-3a TPEHUS O CTEHKHU.

N3 npeacTaBiIeHHOTO YPaBHEHUSA CIEIYET, 4YTO
YBEJIWYCHUE IUIOTHOCTM Traza MO  pPaguycy
YMEHBIIIAET yroid o. Tak Ke  JAECHUCTBYET
pacmupenue bJl/l B MepuaroHaIbHOU MIIOCKOCTH.
B o00oux ciydasx o OBICTpEE YMEHBIIACTCS IO
paguycy, 4eM B CJIy4a€ TECUYECHUS HECKHUMAECMOIO

raza 1npu b = f(r) = const.

bonblue nHgopmMaumnm 0 KOMMNPECCOPHOU TEXHUKE 26
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ou. 10.B. Kojcyxos. Teopusi rypoomamuH. Jlekyus 10.

HeBsi3koe 1 BA3KOE OTHOMEPHOE TEUECHUE B
0e310maTouyHOM IUPPy30pe HEHTPOOECKHOIO KOMIIpECCOpa

[Ipu TeuyeHnu BI3KOro raza B AU(PPy30pe MOMEHT
KOJIWYECTBA ABMI)KCHHUS YMEHBIIACTCS M3-3a TPECHUS
O CTCHKH, YTO MOXET ObITh YTOYHEHO BBEIACHUEM
kod(ppunuenta Krp <1 B popmymny:

Cu = Cu2 (l’Z/l")KTp

TopMOXEeHHE  COCTaBIAOIIEM Cu  KacarelbHBIMH
ChJaMu BI3KOCTH Ha creHkax bJIJI u cyxeHue
mapdy3opa B MEPUAMOHAIBHOM  ILIOCKOCTH
CIIOCOOCTBYIOT  YBEIIMUCHHMID O II0  MeEpe

IPOJIBHKEHMS raza Brinyob quddy3opa
bonbLie nHdpopmMaLuum 0 KOMMPECCOPHOMN TEXHUKE
Ha cauTte Hay4dHoM rpynnbl www.kviht.ru
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ou. 10.B. Kojcyxos. Teopusi rypoomamuH. Jlekyus 10.

HeBsA3koe 1 BA3KOE OTHOMEPHOE TEUCHUE B
0e310maTouyHOM IUPPy30pe HEHTPOOECKHOIO KOMIIpECCOpa

B CHUITY IICPCMCHHOCTH CKOPOCTH H I'MAPdBIMYCCKOIO JHAMCTDA

o anrHe BJIJ] moTepu TpeHWs OIpeestOTCs HHTETPAIOM:

et dl
h = |h——
K 2 d.

)

rae A — koadpuiment Tpenns, ol = dr/ sino;

dr = 4/U = 2b.Bonpuie MHPOPMALIMM O KOMMPECCOPHON TEXHUKE
Ha camTe Hay4YHOW rpynnbl www.kviht.ru



ou. 10.B. Kojcyxos. Teopusi rypoomamuH. Jlekyus 10.

HeBsA3koe 1 BA3KOE OTHOMEPHOE TEUCHUE B
0e310maTouyHOM IUPPy30pe HEHTPOOECKHOIO KOMIIpECCOpa

Koaddumment noreps TpeHusa B Oe3nommaTouHoM guddyzope

_2th_ v 1)

— ]
o ¢, 2bsina\ 7

Takum oOpazoM, YBEIWYEHHUE YITIA ¢, , T.€. paboTa CTYIIEHHU C

OONBIIAM PACXOAOM YMEHBIAET IOTEPH TPEHWSA, YMEHbIIAs

OAHOBPCMCHHO H IIOTCPH BHXPCBEIC.

bonblue nHgopmaumm 0 KOMMNPECCOPHOU TEXHUKE
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ou. 10.B. Kojcyxos. Teopusi rypoomamuH. Jlekyus 10.

HeBsA3koe 1 BA3KOE OTHOMEPHOE TEUCHUE B
0e310maTouyHOM IUPPy30pe HEHTPOOECKHOIO KOMIIpECCOpa

C poctoM #3; (pagmyc Ha BEIXoAe N3 auddyzopa)
HapacTaHHe MOTEPh IOCTEIIEHHO 3aMenseTcs M KoaphuiineHT

IHOTCPE CTPCMMWTBCH K H@KDTDpDﬁ KOHEYHOHW BeJIMYHHE:!

bonblue nHgopmaumm 0 KOMMNPECCOPHOU TEXHUKE
Ha camTe Hay4YHOW rpynnbl www.kviht.ru
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PaccemoTrpum zapucumocTs a1 KI auddyzopa:

—h_—h
Tlﬂz h — a w:llh :1 C'
—h —h h l1-¢

H H H

rme A, = 0,5(¢3* — ¢*) <0, h — moTepn TpH ABMKEHUH Ta3a 10
mpoTouHOoM yacTtu bJIJ.

Ecnu paccmarpuBath audgdyzop ¢ o = const, b = const, To

C MCTIONBE30BAHNEM COOTHOINEHNT ¢ = 1/7 IMOJIIYHYHM

)
2b sina(l +1/7)

bonblue nHgopmMaumnm 0 KOMMNPECCOPHOU TEXHUKE 31
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ou. 10.B. Kojcyxos. Teopusi rypoomamuH. Jlekyus 10.

HeBsA3koe 1 BA3KOE OTHOMEPHOE TEUCHUE B
0e310maTouyHOM IUPPy30pe HEHTPOOECKHOIO KOMIIpECCOpa

W3 monyueHHoM dopmynel crneayer, uro KIIH auddyzopa

YMCHBIIACTCH C POCTOM CI'O pElI[IfIEl.]ILHDﬁ HpDTH}I{éHHDCTHZ

A

— ] —
L 4b sin o
A
_ >1 —
R 2b sina

bonblue nHgopmaumm 0 KOMMNPECCOPHOU TEXHUKE
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Koy (puiiHeHT BOCCTAHOBJICHHS, XapPaKTEPHMIVIOIINN CTEIICHE

mpeodpazoBaHuA KMHETHIECKOW 3HEPTHH B IIOJIUTPOIIHBIM HATIOP

h—h,
é_c/z TR

Jlnst pacematpuBaemoro auddyzopa ¢ o = const, b = const

4 \/ \
izlll A

. 7 /)  2bsina

bonblue nHgopmMaumnm 0 KOMMNPECCOPHOU TEXHUKE 33
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Pacu€THble XapaKTepuUCTUK  4f
bJ1/1 ¢ paznrnyHbIMHU
b2/D> (y4TE€HBI TOJBKO
notepu TpeHus A = 0,02 b4
KaK Han0oJiee TUITNYHAS
BEJIMYMHA IS
npombIniIeHHbIX [[K) 0.2

a1

bonbLie nHpopmMmaLuum 0 KOMNPECCOPHON TEXHUKE]
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Hou. 10.B. Kojcyxos. Teopusi typoomamiuH. Jlexyus 10.

[loBOpOTHBIE KOJIEHA ~ 2 g

(Cxema mOBOPOTHOIO KOJIEHA
C JJOIaTKaMHu 1
nonaroyHoro guddys3opa:

1 — BeIXOgHOU TP PY30D;

2 — naTpyooK;

3 — nmomarouHbIi Juddy30p;
4 — nucK pabo4Yero KoJjieca;
5 — nmomarka nuddyzopa.

bonblue nHgopmMaLumnm 0 KOMMNPECCOPHOWU TEXHUKE
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Hou. 10.B. Kojcyxos. Teopusi typoomamiuH. Jlexyus 10.

[loBOpOTHBIE KOJIEHA

.t
4
bghuJage nHPOPpMEALIN IDIKOMNPECCOPHONETEXE

Ha camTe Hay4YHOW rpynnbl www.kviht.ru
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ou. 10.B. Kojcyxos. Teopusi rypoomamuH. Jlekyus 10.

[loBOpOTHBIE KOJIEHA

JI1s1 IPOMBINIJIEHHBIX LEHTPOOESKHBIX KOMIIPECCOPOB
OCHOBHOE€ HAa3HAYCHHWE IIOBOPOTHOIO KOJIEHA —
N3MEHATHh HAallpaBJeHHE ra3a B MCPHUAHOHAIBHOM
IIOCKOCTH Ha 180 rpagycoB € ILICIbH ILUIABHOTO
IIOJIBOAA €r0 K OOpaTHO-HAIIPABIISIOIIEMY aIapary
OHA (B MNOpOMEKYTOYHBIX CTYINEHSIX) HIM K
BBIXOJJHOMY NATPyOKy CTYIICHHU.

[IoBOpOTHBIE KOJIEHA OBIBAIOT KOJbIHEBBIMM W
KaHAJbHbIMHA (CEeKTOPHBIMU ) — MK]/I

(MHOroKaHaJibHbI€ TU(DY30PhI).
bonblue nHgopmMaumnm 0 KOMMNPECCOPHOU TEXHUKE 37
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ou. 10.B. Kojcyxos. Teopusi rypoomamuH. Jlekyus 10.

[loBOpOTHBIE KOJIEHA

B 0e35100aTto4HOM MHOBOPOTHOM KOJICHE KOJIBLIEBOIO
THUIIA IPU JBUXKCHUM HJICaJIbHOTO ra3a UMEET MECTO
yCIIOBHE, aHAJIOTMYHOE YCIIOBHUSIM B O€3JI0IIAaTOYHOM

nuddy3ope:
cur = const

DTO YCJIOBHUE C JOCTATOYHOM TOYHOCTHIO MOXKET OBITh
IPUMEHECHO M JJISI ABW)KCHHUS pEaJbHOrO TIas3a B
0€310IMaTOYHOM ITOBOPOTHOM KOJICHE.

bonblue nHgopmMaumnm 0 KOMMNPECCOPHOU TEXHUKE 38
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ou. 10.B. Kojcyxos. Teopusi rypoomamuH. Jlekyus 10.

[loBOpOTHBIE KOJIEHA

Ilotepu B IIK 0OBIUHO OIpeAensIoTes 10 QOPMYyIIE:
=c ¢, /2
K CJHK 4

rae koapduument norepp B 1K mpuHumMaror ¢ =0,15+0,25. B
clIyuae APOIMHAMMYIE CKOTO HECOBEPIIIEHHOTO TTOBOPOTA,
KO3(pPUIIMEHT TOTEPL ¢ MOKET AOCTHYL 3HAUUTENLHO OOIBINEH

BEJIITMYHHEI. bonblle nHdpopmaumm 0 KOMNPECCOPHOU TEXHUKE
Ha cauTe Hay4HoU rpynnbl www.kviht.ru
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[loBOpOTHBIE KOJIEHA

Hcnonb3ysad  HIKENPHUBEAEHHBIE  QOPMYIBl  MOMKHO  TOIYUMTH

OTNITUMANbLHEIE pa3zmMepsl 11K

R R,
b, sin’0,5(a,tas)

rme R=R_+(b, +b,)/4;
(R,/b,) =(8+10)sin*0,5(a, a1, ) — 0,25(b, /b, +1);

2
C- 1+ tg o,

i [Rﬁ/(Rﬂle )T + (s /b, )(ps/pa )8 s |

IIE

to o [ R.b B
&% = | P /(p5 %onbﬁl I/IHCbOpMaLI,I/II/IOKOMI'IpeCCOpHOI/I TEXHUKe

Ha canTe Hay4Hou rpynnbl www.kviht.ru



ou. 10.B. Kojcyxos. Teopusi rypoomamuH. Jlekyus 10.

[loBOpOTHBIE KOJIEHA

3hech TOIpaBKa HA TPEHHWE TII0  OIBITHBIM  AaHHbIM  JIIIH
(JlenuHrpagcKuii  IMOIUTEXHMUECKMI  HMHCTHUTYT, HbIHe (CaHKT-

[TeTepOyprckiil rocyapcTBEHHBIN MOMHTEXHIYeCKIH YHUBEPCHUTET):
-1
K. =Re,/(Rec,)= [0:, 075(b, /b, ) — 0,15b, /b, + 1:,075J |

3nech R, — paguyc BBIIIYKIONW IOBEPXHOCTH, K — YCIOBHBIN pagnyc
KPUBW3HBI TPAEKTOPHUH MOTOKA B KolleHe, K, 1 K. - paanyc Ha BXOe U
BEIXOZE W3 1IK COOTBETCTBEHHO, ¢, WM (. — YI'ON IOTOKA HA BXOHE W

BEIXOOe 13 11K COOTBETCTBEHHO.
bonblue nHgopmaumm 0 KOMMNPECCOPHOU TEXHUKE

Ha cauTe Hay4HoW rpynnbl www.kviht.ru



ou. 10.B. Kojcyxos. Teopusi rypoomamuH. Jlekyus 10.

TeueHnue raza B 3a30pe MEXAY HEIOABUKHBIM
1 BpAIIAIOIUMCS JUCKaAMU

Takoe TeueHMe XapaKTEpHO IS LECHTPOOCIKHBIX
CTyIICHEH B 00JaCTH MEXIY BHCIIHUMM TOPLICBBIMU
IIOBEPXHOCTSIMM OCHOBHOI'O U IIOKPBIBAIOIIETO
OUCKOB pabodero Kojeca W HEIOABHKHBIMU
CTEHKaMU KopIlyca.

IIpn 3TOM OKOJIO MMOKPHIBAOIIETO AUCKA UMEET MECTO
TEUECHHUE, HAIMPABJICHHOE K OCH MAIllMHbI, 4 OKOJO
OCHOBHOIO JIMCKA — B TOM € HAIPABJICHUU Y
KOHIIEBOM CTYNECHHW U B OOpAaTHOM HAaIIpaBICHUHU — K

HepI/I(l)epI/II/I B IIPOMC’KYTOUYHbIX CTYIICHX.
bonblue nHgopmMaumnm 0 KOMMNPECCOPHOU TEXHUKE 42
Ha camTe Hay4YHOW rpynnbl www.kviht.ru
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Teuenue raza B 3a30pe MEXy HEMOABUKHBIM
1 BpaIaroMMCs JUCKaMU

YpaBHEHHME PABHOBECHUS YaCTUIl Ta3a aHAJIOTHYHO
TeyeHuro B bJ1/1 n onpenenserca ypaBHEHUEM

ldp_ . de, e
D dr drr

bonbLie nHpopmMmaLuum 0 KOMNPECCOPHON TEXHUKE 43
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L[G.]IBID pacucTa TCHUCHIA TI'd3d B 3d30pdX HABIKFCTCA OIIPCACIICHHC
pacIipCaclICHWA PaJnyCcy CKDPDCTGﬁ M JaBJICHWA ITOTOKA, 11O KOTOPBIM
HAXOATCA OCCBOC YVCHUIIMC Hd AMCKH, IIPOTCHKH HEPC3 VIIIOTHCHHMA Y

— — ¢

INOKPBIBAKOIICIO M OCHOBHOIO JHCKOB mnp 151 F’?’Inp H MOIIHOCTDH

TPCHITA TOPLHOB BPallldiOIMXCH JHCKOB.

2
N, =M, o= udPp,

BH

bonblue nHgopmMaumnm 0 KOMMNPECCOPHOU TEXHUKE 44
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B,P,Cur Mrp"0
2“""1’1‘ Creo™0 —
Y Cy=U
A =
caysas |y 1 o Crep>
w0 ||
J Cy" U
' Crgy U
-lel T 7
Oyl
rﬂ ‘rﬂ
5 g Cy*U
Crep<l
Cy> U _
MUBHIIHIH
bonblie nHgopmaLumm 0 KOMMPECCOPHOU TEXHUKE : Lr

Ha cauTe Hay4YHOW rpynnbl www.kviht.ru
SIOPbI CKOPOCTEH B 2a30pe MY HelIOABHEHBIM H

45
BpPalatomHMCHH JHCKAMH IPH HATTHYHH A0pa ITOTOKA



ou. 10.B. Kojcyxos. Teopusi trypoomamiuH. Jlexyus 10.

Teuenue raza B 3a30pe MEXy HEMOABUKHBIM
1 BpaIaroMMCs JUCKaMU

I[J'ISI JacTHUIl IIOITPAHUYHOIO CJIOA Ha IIOBEPXHOCTAX JHCKOB pPaaualIbHOC

paBHOBECHE HApYIIAeTCs, TaK KaK TpajueHT JAaBleHUs dp/dr paBeH ero

SHAUCHHUIO JJIA  AZpa IIOTOKa, a OKPYXHBIC COCTaBIIIOIIME CKOPOCTH

¢, .. #c,. lIpu 5TOM Ha HEMOJABIKHON CTEHKe BCETAa ¢, _ < ¢, W BO3HUKAIOT

AOTIOJTHUTEIIBHBIEC CHIIBI, J.'[CﬁCTB)’IOU.[HC Ha YaCTHIBI IIOI'PAHNYHOI'O CJIOA B
HaIlpaBJICHWHX OCH MalllMHBEI. Ha Bpamaromemcsia JUCKE TTIpH HpH6HH}KCHHH K

CT€HKE ¢, . — U, TIOSTOMY JOIIOJIHUTEIIbHAas CHUJIa HCﬁCTByCT B CTOPOHY OCH

mpuc, . >u (c

u In.c

< ¢, — HETOABMKHBIH ACK) ¥ B CTOPOHY IepUdepHun Ipu

¢, ..=<u(c, . >c, —BpallalOLUMNACA AVCK).

bonblue nHgopmaLmn 0 KOMMPECCOPHOU TEXHUKE
Ha camTe Hay4YHOW rpynnbl www.kviht.ru
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ou. 10.B. Kojcyxos. Teopusi trypoomamiuH. Jlexyus 10.

Teuenue raza B 3a30pe MEXy HEMOABUKHBIM
1 BpaIaroMMCs JUCKaMU

Kosddurment noreps TpeHus paananbHON MMOBEPXHOCTH OJHOTO JIMCKA:

h., N |
w_ D e |[F-2|(F-e)rar

B'rpl = =

h.  hin @y, ?

T
JI

Y cnoBHBIN KO3)GUIMEHT MOTeph TPEHUS:

1

By =By ®V, /(Me) = Byvi, [(Ba) = [[F -C,

¥
J

(7 —c)rdr

bonblue nHgopmaLmn 0 KOMMPECCOPHOU TEXHUKE
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ou. 10.B. Kojcyxos. Teopusi trypoomamiuH. Jlexyus 10.

Teuenue raza B 3a30pe MEXy HEMOABUKHBIM
1 BpaIaroMMCs JUCKaMU

Koapduiment auckoBoro TpeHMsa pabouero koineca (¢ yuérom

TIOKPHIBAIOIIETO U OCHOBHOTO JIUCKOB):

BTp :191 BTp.o +BTp.n ?ng/((D\VT)

rae xosbduiment 1,1 npuOIMKEHHO YUYMTHIBAET TPEHHE ILIMIMHAPHYECKHX

y4aCTKOB JHCKOB Ha paauyce 7, a &£€~&, B COOTBCTCTBHH C OOBIYHO
IIPUHUMACMBIM YCIIOBHEM P~ P, .

Jlns onpenenenns [ HeoOXOAMMO HaiTH KO3(HIMEHT IpoTeYeK

P> KOTOpBHIH 3aBMCHT OT Ap. B CBSI3M ¢ 3THUM pacyeT NPOBOAMTCS C

bonbliue nHgopmaLmm 0 KOMMPECCOPHOU TEXHUKE
TIOMOIIBIO TOCTEA0BATENbHBIX IPHORUFEIIK 1ot rpynins www.kviht.ru



ou. 10.B. Kojcyxos. Teopusi trypoomamiuH. Jlexyus 10.

Teuenue raza B 3a30pe MEXy HEMOABUKHBIM
1 BpaIaroMMCs JUCKaMU

[Torepu MomuocTi Ha TpeHrne N (kBT) aByX cTopoH paGouero xoneca:

N, =K _pu,D, (1 - D’ /D; )10—6 o K, =7h'10°

T
[Ipu sTOoM A, ~ 41" .

W3 mpuenéHHbiX Qopmyn creayer: N, ~D’u’~D’w’. Orcrona
CTIE/lyeT, UTO JUIA yMEHBIICHHS /_ W [, BBIFOAHO KOHCTPYHPOBATH

paﬁoqee KO0JI€CO ¢ MAJIbIM JHAMETPOM D2 H VYBC/IHYHBATLHL IIPH JAHHOH

BC/IHYHHE CKOPOCTH U, YIJIOBYKO CKOPOCTL Bpalll€HHA O (HJIPI qacTOTy

BPAIICHHS 7). Bonblue nHdopmaLmm 0 KOMNPECCOPHON TEXHUKE
Ha camTe Hay4YHOW rpynnbl www.kviht.ru



ou. 10.B. Kojcyxos. Teopusi trypoomamiuH. Jlexyus 10.

Teuenue raza B 3a30pe MEXy HEMOABUKHBIM
1 BpaIaroMMCs JUCKaMU

I[JISI OCEBBIX KOMIIPECCOPOB JTMCKOBOM KOHCTPYKIIMH TIPOTCUYKH OOBIYHO

OTCYTCTBYIOT M MOIIHOCTL TpeHHs (KBT) MOXKHO ompeaenuTs 1no ¢gopmyie

CTONOIHI:

N, =K, D> u’pl10°

BT BT

KOTOpasa VYUHTBIBACT JABE CTOPOHBI AHMCKaA, XA BO3JyXa PEKOMCHAYCTCIH

npuauMaTh K =1,07.

bonblue nHgopmaLmn 0 KOMMPECCOPHOU TEXHUKE
Ha cauTe Hay4YHOW rpynnbl www.kviht.ru



J1st TOMYOTKPBITBIX HEHTPOOECKHBIX KOJIEC THCKOBBIC MOTEPH { JIK/KT) Ualle

BCETO ONPEEIAT M0 hopMyIe:

K 1

— 2 O = P
Ty =01 * 710 9,0, /D,

3HaucHHE KoapdHUHEHTa ¢ HaxoAuTcd B npenenax 0,03 — 0,08, npuuem

ana LK BO3AVIIHO-peaKTHBHBIX  ABHrateneH o=0,03+0,05, a jgud

EHTPOOCKHBIX HarHeratenci = 0,04 = 0,08; KosdpHUuHEHT KTP B IOCIEHEH

GopMyne ANd 3aKpBITEIX Kojec paeeH 1,0 — 1,5, And MONYOTKPBITBIX KONEC OH
paeeH 2 — 3.

MOIIHOCTE NTP [MOYTH HE 3aBHCHT 0T pacxXoja rasza m 4¢pe3 KOJIECo, TakK

HTO th [NPpaKTHYCCKH DﬁpﬂTHD NMponopuHOHAILRHA BETHUHHE #1.

bonblue nHgopmMaumnm 0 KOMMNPECCOPHOU TEXHUKE 51
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bJIAr'O[JAPHO 3A BHUMAHUE

bonblie nHgopmaLmm 0 KOMMPECCOPHOU TEXHUKE
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