Jlexuust Ne 8 PoropHsbie paguanbHo-nopiiHeBsie OI'M

PPIIOI'M - ruppomanivHbl, B KOTOPBIX pabodyue KaMephl MepeMeIIarTces, a padoune
OpraHbl YY4acTBYIOT BO BpalllaTEeIbHO-NIEPEHOCHOE ABMKEHUE. [Ipnuém, yroa Mexay OcChbro
BpamieHus: pabo4ymx Kamep M OChI0 TEpeMeNIeHHs] padodnX OpraHoB (BBITECHUTEINICH)
COCTaBIISIET 900i450

KunemaTrnueckoi OCHOBOM MalllMH JAHHOIO THUIIA SIBJISIETCS KPUBOLIUITHO-IIATYHHBIN
MEXaHHU3M, MPeoOpa30BaHHBIM TaK, YTO HEMOABMKHBIM 3BEHOM SBISIETCS KpUBOIIUM 1.
[unueap 3 Bpamaercs ¢ MOCTOSIHHOM YTIIOBOM CKOPOCTBIO ® BOKpYTr ocu O, a maryH 2
BpAILIAETCA C TMEPEMEHHOMW CKOpPOCTBhIO BOKpYr ocu O,. PactosiHue e Mexay ocsiMH —
HKCLEHTPUCUTET (COOTBETCTBYET pa3MePy KpUBOLIUIIA F).

[Topuiens 4 OyAeT coBepuiaTh BO3BPATHO-MOCTYNATENbHOE MEPEMEIICHUE C XOJA0M
h=2e, a pabouas kamepa OyJeT MOOYEPENHO YMEHBIIATHCS M YBEIWYUBATHCA (Uepe3
kaxzabie 180°), 4TO MOJKHO HCIOIB30BAT ISl 3aCACHIBAHHS H BHITECHEHHS JKUIKOCTH.

Puc 8.1. Kunematmueckas cxema OI'M ¢ pagnanbHBIM pacioiaokKeHHeM [IIIHHAPOB: a) OJHOIOPIIHEBAs, &) MHOTOMOPIIHEBAS

Bce BeiBenennbie s KIIIM kuHemaTnueckre 3aBUCUMOCTH CHPABEIJIUBBI U IS
CXEMBI 3TOr'0 HACOCAa, MMO3TOMY CKOPOCTh MOPIIHS .

17 le
v=rw(siny +——sin2y) = ew(siny + ——sin 2 8.1
(siny +- —sin2y) = ew(siny +-— sin2y) (8.1)

B3sB HECKOJIBKO 3B€31000pa3HO PACIONIOKEHHBIX HHIMHAPOB (puc.8.1.0), monyuum
KMHEMAaTHYECKYI0 CXEMYy MHOTOMOPUIHEBOTO HAacoca € pagUalibHbIM PaCHOJIOKEHUEM
UWIMHAPOB. B 001ieM ciyyae UMIUMHAPOBBIA OJOK HMMeeT z WHIMHIApPOB (oT 5 a0 9)
IUAMETPOM d, CMEIIEHHBIX OHH OTHOCHTEIBHO Apyroro Ha yroa 360"/ z.

Kunematuka KIHIM coxpansiercs, eciv BeIAEHUE TMOPIIHEH OCYIIECTBICHO C
MOMOIIBIO CTaTOPHOTO Koyblla 5 (puc. 8.2), paauyc R KOoTOporo paBeH JJiMHE IIaTyHa
MpeXHEH cxeMbl. J{Jisi 3TOro MOopUIHU 2 CBS3BIBAIOTCS MPYKUHOM 3 CO CTATOPHBIM KOJIBIIOM,
0Ch KOTOPOTO CMEIl€Ha OTHOCUTEIHLHO OCH BPALLEHUS IIMIIMHIAPOBOTO OJI0Ka 2 HA BEJIUYUHY
e. Och 1 MOXHO MCTIIOJIB30BaTh B KAYECTBE pacipenenuTeIbHOM andsl (IMIHHIPUIECKOTO
30JI0THUKA).

[TopmHM MOTYT TakXke MPUKUMATHCS K CTATOPHOMY KOJIbIy JIEMCTBHUEM
LHEHTPOOEKHBIX CHUJI, YCWJIUNA MPY>KUHBI, IPYTUX MEXAHUYECKUX YCTPOMCTB, a TakK ke MpHU
MOMOILM CUJI IaBJIEHUS )KUJKOCTH BCIIOMOTaTeIbHOTO HAacoca (Hacoca MOIMUTKH).

Jlna obecrieueHust HAAEKHOTO BEJACHHS MOPIIHEN Cchjla IPWKUMA UX K CTATOPHOMY
KOJIBILY JTOJIKHA MPEBBIIIATh CYMMAapHYIO CUILY TPOTUBOJEHCTBHUS, CIAraeMylo U3:



a) CUJIbI TPEHUS MOPILIHS B LIUIUHIPE;

6) CUJIbl HHCPIO WU IMOPITHA B BO3BPATHO-IIOCTYIIATCIIbBHOM JABHIKCHUUN,
B) CUJIbl OTPULATCIBHOTI'O JABJICHUS HA INOPIICHD, BOSHHK&IOIHGﬁ B 30HC BCAaCbIBaHMU

B pe3yJibTare 00pa30BaHUs BaKyyMma MO/ MOPITHEM.
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Puc 8.2 KoncTpyKTHBHAs cXe€Ma POTOPHOTO paguaibHOIO Hacoca

ONOXONONONONONOLONOROXO

o P P P P P P

[lopimiHn  BCTymarT €O CTaTOPOM  BO
(GpUKLIHMOHHOE B3aUMOJCHCTBUE, OTPUIIATEIIHHO
BIIMSIONIEE Ha KpyTAMK MOMEHT. llosaTomy
1€JIECO00PA3HO TPEHUE CKOJBKEHHSI 3aMEHUTh Ha
TpEHUE KauyeHHUs], BBEAS POJIMKOBBIA MOAIIUITHUK,
00o0iiMa KOTOPOTo OYJET CIEI0BATh 32 POTOPOM.

[Tpu MIPUMEHEHUU YUTUHOPOBO2O
3010mHUKa  PACHpPEleIeHUE  OCYIIECTBIISIETCS
yepe3 BBINOJIHEHHBIE B Yange OKHA, C KOTOPHIMU
IpU BpauieHUuu OJ0Ka MOOYEPETHO COEAMHSIOTCS
pabouue Kamepbl 4epe3 OTBEPCTHS B JIOHBIIIKAX
IIMHAPOB. Yepe3 oceBble KaHabl 3TH OKHA
COCIIMHAIOTCS C BCAChIBAIOUIEH W HarHeTarolen
MaructpainsmMu (st Hacoca). Ilpu mepexone
LWIMHAPOB 4Yepe3 HEUTpaJbHOE IOJIOKEHHE
(rOpu30OHTaNIbHOE Ha CXEME), OTBEPCTUE B UX
JOHBIIIIKAX  IMUPUHONW  k  TIepeKphIBaeTCA
YILUIOTHUTEIBHOU YacCTbIO (mepemMbIuKoin)
HUPUHOI § (5> k).

[[lupyna mEpeMBIYKH JOJKHA OOECIEeYUTh
HaZE&KHOE OTCEKaHWEe KAaHAJIOB OT IHJIWHIPOB U &
HaIE)KHOE 3ar0JHeHHE pabodynx Kamep. ITO yCIOBHE
BBIPKAIOT YIJIaMHU TIEPEKPBITUS @ U 0 MEKIY OCSIMHU
COOTBETCTBYIOIIHNX
TIOJTHOM OTCEYKE €ro OKHAa OT OKOH @ W 6 B Hadale
(crutomHasl) U B KOHIE (IITPUX-TIMHUS) TMepexoja

OUJInHApa 1IpHU  IOJOXCHHAX,

LUJIUHPOM 30HBI [ICPEMBIUKHU.
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Puc 8.3 KoHCTpyKTUBHAas CXeMa PEryJIUPyEMOro
POTOPHOTO pafilaJIbHOTO Hacoca ¢ PEaKTHBHBIM
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Puc.8.4 PacuérHble cxeMbl
pacupenenutensHo nandsr PPITH




BHU3Y: 0=0,10,
TJI€ (7 Y 07 — YTJIbl YIIPEKICHUS; 9, U 0, — YTJIbI 3aMa3/IbIBaHHUS.
Hapyxnpiii  guamerp  nandsi

3aBUCUT  OT  KOJIMYECTBA  OCEBBIX T“ L 7
OTBepCTU @ W 6 W ux auamerpa d, b 4 —— I oo
(ckopocTb MOTOKA JUTSt \
caMOBCacChIBAIOIIMX HAcocoB 3...4 m/c, N 7 N
B I'M ¢ moamuTkoi — 10 6 m/c). Pasmep |1 >R - NNIK
OKOH  BCAachlBaHUS  BBIOMpPAIOT U3 [

YCIIOBHSI HEPA3PBIBHOCTH IIOTOKA MIpHU b

CpelIHeH CKOPOCTH MOPIIHA HE BBIIIE Puic.8. 5 OnopHo-pacnpénenurensras uanda PPITH
2,2-2,5wm/c.

Pacuér nandsl Ha mporud oT nercTBUs yCUIU peakiuu /N BBITIOJHSIOT U3 YCIOBUS
NpelOTBpallCHUs]  3aKJIMHMBAHUS  CKOJb3smied  mapel  “portop-nmanda”.  [andy
paccMaTpuBalOT KaK KOHCOJIBHYIO 6am<y, MIPUHUMAs TOITyCKAEMOE HaIpsKEHHUE Ha H3r1/16
0=80... 120 MIla . b f2 ; ;

s YMEHBILICHUS CHI, ¢ ' Tg B
JEHCTBYIOIMX Ha mandy, MpUMEHSIIOT ;U, 6 J—I—” _1_7,’_1
TUAPOCTATUYECKYI0 pasrpysky. [l H 1] 1 g’; ;0 %
3TOr0  Ha  TMOBEPXHOCTH  HArbI ) % e
BBINOJIHAIOT KAaHAaBKU (KpyrOBble MU | ‘ ' z{* .D\/——f ]ﬁ“ qﬂ'
HEKPYTOBEIE) COCIMHECHHBIE C N (\ | ]/?%'"T“:j]: | ;j*
MOJIOCTSIMU  BBICOKOTO WJIM HU3KOTO gozeo | . Z
JIaBJICHUA. . 7=l

Huamerp nandsl MoOXeT OBbITh ~ 6%»//7//%7;0 = -
MIPUHAT no AMITUPUYECKOMY >y [/ L ﬂ} N
BBIPKEHUIO, HUCXOJd U3 pabdoyero 9, 4
00BEMa: Puc.8.6 Cxema pacrnipenenuTenbHOM Hangsl ¢

FI/I,HpOCTaTI/I‘IeCKOI/I pa3rpy3KOH
D, =kq* +hq (8.2)
rne  k=0,206 u b,=1,31 nns nasnenwnii no 7,5 Mlla
k=0,04 u b,=1,5 nns nasnenunii no 15 Mlla
JlnamMeTp IUIMHIAPUYECKON HANPABJISAIONICH CTaTOPHOTO KOJbIA npez[BapHTeano
MOJKET OBITh MPUHAT KaK

D, =2R=0,0753q” +b,i/q (8.3)

raie  b,=6,9 npu maBnenusx go 7,5 Mlla;

b,=7,8 npu naBnenusx ao 15 Mlla.

[Ipu BbIOOpE JIMHBI KOHCOJBHOM YacTu
OOBIYHO BBIICPKUBAIOT CIEAYIOIIME COOTHOIICHUS
(puc. 10.1): £,=~(2...2,5)D; 0,=~(1,5...1,9)D;

b=~(0,3...0,4)D.

Bennuuna nepexpsitus m=s-k~0,03D...0,05D.

MeHee pacnpoCTpaHEHO paclpelle]IEHUe C
MIOMOIIBIO TJIOCKOTO 30JI0THUKA (pHC.8.7).

PannanbHO-MIOpIIHEBBIE HacOChI u
TUAPOMOTOPBI U3TOTOBIIIIOT MOITHOCTEIO 10 3000 kBT
1 BeIIIe ¢ pacxoaoM xkuakoctu A0 8000 ia/mMuH. Hacockl 3TOro THma MaybIx pa3MepoB




BBIMOJHSIOT g jgaBiaeHudt gpo 100 MIla.  Beinyckatorcss npeUMyIIECTBEHHO
pEeryJIMpyeMbIMU, MHOTOPSITHBIMU (/10 IIIECTH), MHOTOIUJIMHIPOBLIMHU (B OJHOM PsIIy OT S5
no 13 uunuugpoB). Bo3mokHa Mamas yactota BpamieHus (10 S5 00/MUH), BBICOKHI
kpyTsammii MoMeHT (Oosee 5 kH m). Pecypc mo 40 000 9acoB 4000024uaca36smeii =4,56 rona). HO
IPOMO3/IKH 110 CPABHEHUIO C AKCHUAIbHBIMUA MAaIlTMHAMU TOM K€ MOIIIHOCTH.

Cpeonsasa meopemuueckas npou38o00uneIbHOCHb

3a oguH 00OPOT MPHUBOJHOTO Baja U3 paboueil KaMmephl TEOPETUYECKU Oyner
BBITECHEH 00BEM JKUIKOCTH:
72_012
qi :ﬂl :Th (8.4)

2

rae f = - IUIOLIAJb OPILHS; /A, d,- X0 TOPILHS U €r0 JUAMETP.

C y4€toM TOTO, 4TO XOJ MOpUIHS A=2e , CyMMapHO€ M3MEHEHHE 00BbEMOB pabOUnX
KaMmep 3a OJ1H 000pOT, Ha3bIBAEMOE pabouuM 00bEMOM THAPOMAIITHHBI,

2
A (8.5)

q=).q,=q;z=
i=1

TJIe Z — YMCII0 pabounx KaMep (YMCII0 MOPIITHEH, YUCIIO IUITHHAPOB).

Takum oOpazom, cpeansia pacyéTHasm (TeopeTHUecKas, TreoMeTpHYecKas,
ujicaJIbHAsI) M0 a4a OMMHUCHIBACTCS BHIPAKCHUEM:
L ezﬂzd—zeza) (8.6).

2 27 4

B perymupyemplx Hacocax HM3MEHEHWE DSKCICHTPHUCUTETA BIHUSCT HA BEIWYHUHY W
HarpasjcHUE rmojaun (e€ peBepCUpOBaHUE), TOATOMY IPH WX PACCMOTPEHHH, UCITOIB3YIOT
TIOHSATHE omHocumenvHolii (6e3pa3sMepHbIit) sKcyenmpucumem e, u3MeHsomuiics ot 0 10

il )41 HpGI[CTaBJIHIOHII/Iﬁ OTHOIICHHUC TCKYIICIO JSKCUHCHTPHUCUTCTA €, K MAKCHUMAJIbBHOMY

QT:qn:

€
o= Snex (8.7)

e

max

B sToMm citydae pacueTHyI0 MoJlaqy ONUCHIBAIOT BHIPAXKEHUEM:
2

QT = q,wax;n = Tze,wax;w (8'8)



	Средняя теоретическая производительность 

