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Llenb paboTbl: Ha OCHOBE MakeTa LUECTEPEHHOro Hacoca
O3HAKOMMUTbCA C KOHCTPYKUMSIMU OB6BbEMHBLIX TMAPOMALLMH [JAHHOIO
TWNa, TNpOLECCOM MuX pa3bopku-cGOpKM; BbISIBUTb A€TanM U UX
NMOBEPXHOCTU, M3HOC KOTOPbIX CYLLIECTBEHHO B/IUSIET HAa TEXHUYECKUE
MnokasaTenuM  KOHCTPYKLMM; MO  KOHCTPYKTMBHbIM  pa3Mepam
onpeaenuTb pabounii 06bEM W KPYTSALWIMA MOMEHT Ha Baly
rMapoMalLHbI.

1. TepMuHOIONS KIaCCUUKaLMSs, MPUHLNIT JEUCTBUS

Ob6bemMHON  (TMApPOCTaTMYECKOM) Ha3bIBAaeTC  rmMapoMalluHa,
pabounii NpoLecc KOTOPO OCHOBAH Ha MOMEPEMEHHOM 3aroJfIHEHWUM
paboyeii KaMepbl XUAKOCTbIO U BbITECHEHWUWN ee U3 paboyel kamepsbl
pabounM oOpraHoM, Npu 3TOM MpPUpaLLEHME SHEPruM MpoUCXoauT B
OCHOBHOM 3@ CUET €€ /10TEHLMasIbHOY COCTaBNSIOLLEN.

Mon paboyves kamepori 06beMHOY TMAPOMALUMHBI MOHUMAETCS
OrPaHWYEHHOE MPOCTPAHCTBO BHYTPU  MalWHbl,  7EDUOAUYECKH
M3MEHSIIOLLEE CBOM 06BEM M MOMEPEMEHHO COObLLAOLEECs C MECTaMM
BX0A4a M Bbixoaa »Xuakoctn. O6beMHas rvapoMallMHa MOXET MMETb
OfHY VNN HECKONbKOo paboumx kamep.

B cooTBeTCTBMM C TeM, CO3A4a0T rMAPOMALLMHBI MOTOK >KMAKOCTU
WM UCMONb3YIOT €ro, WX pasgensitoT Ha ObbeMHble Hacocbl W
rnapoasuraTenu.

O6beMHyto rMapoOMaLUnHYy, npeaHa3HayeHHyo ans
npeobpa3oBaHUsl SHEPrUM ABUXKEHNS BXOAHOMO 3BeHA (MEXaHWYeCcKoM)
B 3HEPruio noTtoka paboyei XuaKoCTu (rMapaBMYeckyto) HasbiBatoT
06 BEMHBIM TM4POHACOCOM.

B 0bbeMHOM Hacoce nepeMeLleHne >XMAKOCTU OCYLLECTBsSeTCs
NMyTeM BbITECHEHUS ee M3 paboumx Kamep BbiTecHuTenamu. [lloa
BbITECHWUTESIEM MOHMMaETCs paboymin opraH Hacoca, HEMoCPeaCTBEHHO
coBepluaowmii  paboTy BbITECHEHMS. BblTecHUTENsSIMM MOryT ObiTb
MOPLUHW, NAYHXKEPbI, LUECTEPHU, BUHTbI, NAACTUHLI U T. 4.

Mo npuHUMNY [OeincTBus, TOYHee MO XapakTepy mnpouecca
BbITECHEHMS XXMAKOCTU, O6bEMHbIe HAacOChl pa3aensioT Ha NopLIHEBbIE
(NNyH>XepHbIE) N POTOPHbIE.

B noplwHeBoM (nnyHXXEpPHOM) Hacoce XXWAKOCTb BbITECHSIETCS U3
HENoABMXHbLIX ~ KaMep B pe3y/ibTaTe  /iMWb  BO3BpATHO-
nocTynaTesNlbHOr0 ABWXKEHUSI BbITECHWTENEN (MOPLUHEN, MAYHXXEPOB,
avadparm).



B pOTOpHOM Hacoce XXWAKOCTb BbLITECHSETCS M3 MepeMelLaeMblxX
pabounx kamep B pe3ynbTaTe BpawaTeNbHOro WM BpallaTesbHO-
MoCTynaTeslbHOro  ABMXKEHWSI BbITECHWUTENE (LUECTEPEH, BWHTOB,
NAacTuH, NOPLUHEN).

Mo xapakTepy [ABWXXEHUS BXOAHOIO 3BeHa OObeMHble HacoChl
pa3genstloT Ha BpawaTenbHble (C  BpawaTesibHbIM - ABMXKEHUEM
BXOAHOrO  3BeHa) M  npsiMogencTeywowme  (C BO3BpaATHO-
NoCTynaTeNibHbIM ABMXXEHWEM BXOAHOIO 3BEHA).

K 06WwmM cBOMCTBAM 06BEMHBIX HAacOCOB, KOTOpblE 06YC/IOBIEHbI
MX MPUHLUMMIOM AEWCTBMSE M OT/IMYAIOT MX OT HACOCOB JIOMACTHbIX,
OTHOCATCS Crieaylolme:

1. UwuknmyHocTe pabovero npoyecca v CBA3aHHash C  Held
MOPUMOHHOCTb WM HEepaBHOMEPHOCTb nogdayn. [llogava 06bEMHOMO
Hacoca OCYLUECTBMSIETCS He PaBHOMEPHbLIM MOTOKOM, a MOpLMSMU,
KaXkaasi U3 KOTOpbIX COOTBETCTBYET NoAaye oAHONM paboyeit kaMepsl;

2. [epmetnyHOCT, Hacoca, T. €. [MOCTOSIHHOe oTAaeneHune
HanopHoro TpybonpoBoaa OT BCacbiBalowero (/10nacTHble HAcoChl
repMeTMYHOCTLIO He 06naaaloT, a ABASIOTCA NPOTOYHBIMM).

3. CamoBscacbiBaHmne, T. €. CnocobHocTb 06bLEMHOro Hacoca
co3gaBaTh BakyyM BO BcCacbiBawoleM TpybonpoBoae, 3amnosiHEHHOM
BO34yXOM, LI,OCTaTOHHbIVI angd nogbeMa XuUAKOCTU BO BCacCbiBakoLwlemM

Tpy6onposoge A0 YPOBHS  pacnonoXeHus Hacoca. BbicoTa
BCACbIBAHWUSA XWAKOCTU NMPU 3TOM He MOXET 6biTb 6osblle NpeaenbHO
[OMYyCTUMOWA.

4. )KecTkoCcTe XapakTepuctuku, T. €. KpPyTU3Ha ee B cucteme
koopavHaT H (unm p) mo Q, 4TO O3HA4YaeT Masyl 3aBUCMMOCTb
noaaym Hacoca L, oT passuBaeMoro uM gasneHus. MigeanbHas nogava
COBCEM He 3aBWUCUT OT AABNIEHMSI HAacoca (XapaKTepUCTUKM NIONacTHbIX
HacocoB 0bbIYHO NoOorue).

5. Hezasucumocts fas/sieHns, CoO3aaBaeMoro 06beMHbIM HacoCoM,
OT CKOpPOCTM [ABWXKeHuWs pabouyero opraHa Hacoca M CKOpOCTU
XWAKOCTU. B npuHuMne npu pabote Ha HECKUMAEMOWN KUAKOCTU
06beMHbIN Hacoc, obnagatolwmii naeanbHbIM YMIOTHEHMEM, CNOCO6eH
co3gaBaTb CKOMb  YroAgHO BbICOKOe [AaBneHue, 0b6ycnoBneHHoe
Harpyskor, MpW CKOMb YrogHO MaNioh  CKOPOCTU  ABUXXEHUS
BbITECHUTESEN.

OCHOBHOM  BESIMUMHOMN,  XapaKTepu3ylowein  ruapoMalluHy
06bEMHOrO TUMa ABNAETCA paboymii 06beEM G — V3MEHEHNe 06bEMa
paboyeii kKaMepbl 33 OAMH 33 0ANH LMK (oanH 06opoT Bana), M.



NpeanbHov riogayesi 06bEMHOr0 Hacoca HasblBalOT nojady B
€AVHNLY BPEMEHM HEC)KMMAEMOM XXMAKOCTM MPU OTCYTCTBUM yTeuek
yepes 3a30pbl M B OOWEM C/yyae OMNpeaenstoT  COrflacHo
3aBUCUMOCTMU:

Qr =qgn =V, zkn m3/c (1)
rae n - yactoTta paboumx UMKIOB Hacoca (Ans BpallaTeSbHbIX HAacOCOB
YyacToTa BpalleHus Bana), 06/G

Vi- npeanbHasi nogada M3 Kaxkaon pabouelt Kamepbl 3a OAWH
uMK;

Z- uncno paboumx kamep B Hacoce;

k- KpaTHOCTb [EWCTBUSA Hacoca, T. €. YAC/IO MOoAay U3 Kaxaowu
KaMmepbl 3a oMH pabounii uykn (oanH o60poT Bana).

Ans npubnmkeHHOW OLEeHKM NoAayu LUecTEPeHHOro Hacoca C
LUECTEPHAMU paBHbIX Pa3MEPOB UCMOMb3YIOT BblpaXeHue

Qr =2rd_ mbn 2)

rae do- AMaMeTp HayanbHOM OKPYXXHOCTW, do=mz;

m,Zz u b-COOTBETCTBEHHO MOAY/b 3aUeneHunsi, Yncio 3ybbes u
wupwuHa wectepHn (m=h/2, h- BbicoTa 3y6a)

HevicTButesibHas nogaqa Hacoca MeHblue naeanbHOW BCIeACTBUE
yTeyek 4yepe3 3a30pbl M3 paboumx kamep M MOSOCTU HarHeTaHus, a
npu 6onblUMX [OaBMEHMSIX Hacoca ele W 3a CYET COKMMAEMOCTU
XWUAKOCTW.

OTHoLLEHWE AeUCTBUTENBHOW Nofaun Q K naeanbHOW Ha3blBaeTCs
k03 OUUMEHTOM Nojaum &

-q
Yy K (3)

roe gy - pacxop yTeuek;
Gox - PACXof, OKaTus.
Korma B Hacoce o©xkaTve >XMAKOCTM npeHebpexumo Mano,

Ko3(hchrumMeHT noaaun paseH obbemHoMy KMNA (=17, ):

Lo %y o (4)
o, © 0,+q,

MonHoe npupalleHne 3HEeprim XUaKOCTU B OBbEMHOM Hacoce

06bIYHO OTHOCAT K eAnHuUe obbema n, CNegoBaTeENbHO, BbIpaXXaloT B

eavHuuax aasneHuns. Tak Kak o6beMHble HacoChl npeaHa3Ha4yeHbl B
OCHOBHOM ANnda CO3AaHuA 3Ha4yuUTeNIbHbIX HpMan.leHMﬁ AaBneHua, To0

Mo



NPUPaLIEHNEM  KUHETUMYECKOW  3HEprMM B Hacoce  06blYHO
npeHebperatoT. [O3TOMy [aBfeHWMe Hacoca MNpeacTaBnser coboi
pa3HOCTb MeXAy AAB/IEHMEM P2, HA BbIXOAE M3 HAcoca W AaBNEHUEM
p1, Ha BXOAE B HEro:

P, =Py—P; (5
Py
a Hanop Hacoca H/-/ =T (6)
pg
[ToneszHas MoLHOCTH Hacoca
N = 7
W=, (7)
MOLLHOCTb, notpebnsemas BpallaTesibHbIM HacocoMm
(3aTpaunBaemMas NpUBOASALLMM ABUraTeNeM),
N =M @ (8)
H H H

rae My - MOMEHT Ha Basly Hacoca;
Wy YINOBasi CKOPOCTb Basa.
KMJ Hacoca ecTb OTHOLLEHME MOSIE3HON MOLLHOCTU K MOLLHOCTH,
noTpebnsemMolrt HacoCoM
g o= P ©
H N M o
H H H
MonobHO TOMY, KaK 3TO MPUHATO ANS NONAcTHbIX HAcOCOB, AN
06bEMHbIX HacOCOB pa3nuMYaloT MMAPaBANYECKUA /), OOBbEMHBIA No U
MexaHudeckun 7y KMA, yuuTbiBalowme TpU BuAa MNOTEPb SHEPruu:
rnapasnuyeckue - notepu Hanopa (4aBfeHus), obbeMHble - noTepu
Ha nepeTekaHue >XXMAKOCTU Yepe3 3a30pbl, U MexaHnyeckue - notepu
Ha TpPeHWe B MexaHW3Me Hacoca:

Py =P P
n, =22 L TH ) n,ca2—
P, P, Q+q,
MMy Wy, )

roe pu.- VHOMKATOPHOE [aBfieHMe, co3daBaeMoe B pabouelt kamepe
Hacoca U COOTBETCTBYIOLLEE TEOPETUYECKOMY Hanopy B JIONacTHOM
Hacoce;

A Ny noTeEpPU MOLIHOCTU Ha TPEHWE B MEXaHW3Me Hacoca;



Nam - WHOMKATOPHas MOLHOCTb, coobliaeMas >XWUAKOCTU B
paboueli kKaMepe M COOTBETCTBYIOLAS TMAPABIMYECKON MOLLHOCTU B
NONACTHbIX HAacocax,

N, =(Q+qy)pMH (13)

YMHOXWM 4MCnuTENb NpaBoOM 4acTu ypaBHeHust (9) Ha neBylo
YyacTb ypaBHeHus (13) a 3HaMeHaTenb Ha npasyto:
_ Qp H NMH
Ny = Q+0.) (14)
H qy Py
Mpousseas neperpynnupoBKy MHOXuTenen, ¢ yyérom (10)...(12)
MO>XHO 3anucaTb:

N = Py Q@ Ny
7 P, (Q+qy) N,

CnepoBatenbHo, o6wmii KM/ Hacoca paBeH NpoW3BEAEHUIO
Tpex yacTHbix KMA- ruapaBaMyeckoro, 06beMHOro 1 MexaHMYeCcKoro.
2 Knaccudmkaums potopHeix OI'M

2.1, Obume rnionioxeHns. PoTopHble Hacockl - OFM ¢
BpalwaTesibHbIM MW BpallaTeNbHO-MOCTyNaTeNbHbIM  ABMXXEHUEM
paboynx oOpraHoB - BbITeCHUTENEN. XXWAKOCTb B 3TUX Hacocax
BbITECHSETCA B pe3ynbTaTte BpalaTenbHOro (B LIECTEPEHHbIX U
BMHTOBbIX Hacocax) Wi BpallaTenbHOro 1 0AHOBPEMEHHO BO3BPATHO-
MOCTyNaTesNbHOro ABWMXXEHWUS BbITECHWUTENEN OTHOCUTENbHO poTopa (B
POTOPHO-MOPLUHEBBIX U MAACTUHYATLIX Hacocax).

OcobeHHocTblo paboyero npouecca TakMX HACOCOB SIBASIETCA M
TO, YTO MpW BpalleHMn poTopa pabounme kamepbl MEPeHOCSTCa U3
NMONOCTN BCACbiBaHWS B MOMOCTb HarHeTaHus u obpaTHo. [epeHoc
pabounx Kamep C XWMAKOCTbKO AefnaeT U3NMWHMMK BCacbiBalowme u
HarHeTaTeNbHbIe KJlanaHbl.

OTcyTCcTBME BCacblBalOWMX M HarHeTaTeSlbHbIX KIanaHoB B
pPOTOPHbIX ~ HAcocax  SIBNSIETC  OCHOBHOM KOHCTPYKTMBHOIA
0COBEHHOCTbIO, KOTOpasi OT/IMYAET MX OT MOPLUHEBLIX HACOCOB.

POTOPHLIN Hacoc OBbIMHO COCTOMT M3 TPEX OCHOBHbLIX YacTem:
ctatopa (HEenoABMXXHOrO Kopnyca), poTopa, XeCTKO CBS3aHHOro ¢
BaJIOM Hacoca W BblTeCHUTENS (OAHOr0 UM HECKOSIbKMX).

B HEKOTOpbIX POTOPHBIX HACOCax pPOTOP OAHOBPEMEHHO SIB/ISIETCS
U BbITECHUTENNEM. B 3Tux Cy4asix B HAcoce AO/MKHbI ObITb elye
MOABWKHbBIE ~ 3/IEMEHTBl,  HA3LIBAEMBIE  3aMbIKATEISIMY,  KOTOPbIE

=N, My My, (15)



06€ECrIeqYnBaOT  HEOBXOAUMYO — FEDMETU3ALMIO  paboymnx  Kamep.
Harpumep, B TPEXBUHTOBBIX HACOCAX BEZYWMI BUHT SBISETCH
OAHOBPEMEHHO POTOPOM U BLITECHUTENEM, A ABA BEAOMbIX BUHTA HE
Harpy)xeHs! MOMEHTaMU U BbIMIO/IHSIOT @YHKLMIO 3aMbIKaTENIEN.

Pabouunii nmpouecc pOTOPHOrO Hacoca CKNadblBaeTCs W3 Tpex
3TanoB: 3anofiHeHne paboumx Kamep >KUAKOCTbIO;  3aMblKaHWe
(n3onsumm) paboumnx Kamep 1 Ux NepeHoC; BbITECHEHME XWUAKOCTU U3
pabounx kamep.

OCHOBHbIMM CBOMCTBaMM POTOPHbIX HACOCOB, BbITEKAKOWMMMU U3
cneuncdmkn  ux pabodero npouecca WU OTAMYAKOWMMKM  MX  OT
MOPLUHEBbIX HACOCOB SBASIOTCS Creaylowme:

1. O6paTtMoCTb, T. €. CNOCOBHOCTb POTOPHLIX HACOCOB paboTaTtb
B KayecTBe ruapoaBuratenei (rmapoMoTopoB). ITO O3HAYaeT, YTo
XWOKOCTb, NOABOAMMAsl K Hacocy Mo [AasfieHveM, 3acTaBnser
BpaLlaTbCs poTop M Bas. MopLiHeBble HACOCH! 3TON CMOCOBHOCTLIO He
obnapatot.

2. bonbwas 6bicTpoxogHOCTb.  MakcMManbHO — AOMNYCTUMBbIE
3HAYEHWUs YacTOTbl BpalLeHMst ANns POTOPHbIX HacocoB n=(2...5)103
06/MWH, NPUYEM HWXXHWUIA Npeaen COOTBETCTBYET 60MbLIMM HacocaM, a
BEPXHUM - ManbiM. N8 MNOPLWHEBLIX HACOCOB 3TWM 3HAYeHUs B
HECKOJIbKO pa3 MeHbLUe.

3. CnocobHOCTb paboTaTb TOMBKO Ha YUCTbIX (OTPUALTPOBAHHBIX
M He cofepxawmux abpasvBHbIX W MeTal/IM4YeckMx uvacrtvu),
HearpeccuBHbIX M CMa3blBAKOLWMX XKUAKOCTAX. ITU TpeboBaHus K
XNOKOCTU 0BYyCnoBneHsl ManbiMM 3a30paMyM B POTOPHOM Hacoce W
TpeHneM Mexay 06paboTaHHbIMM MO BbICWIMM KaccaM TOYHOCTU U
YMCTOTbI MOBEPXHOCTAIMM CTATOpa, POTOPa U BbITECHUTENEN.

Ecnn nepBble gBa CBOWCTBA POTOPHbLIX HACOCOB SIBNSHOTCS WX
MpenMyLLecTBOM, TO TPETbE CBOWCTBO OrpaHWYMBAET MNPUMEHeEHUe
3TUX HacocoB. PaboTa HAcOCOB Ha BOAE MCKIIIOYAETCH, TakK Kak BOAA
BbI3bIBAET KOPPO3MIO M BeAeT K ObICTPOMY M3HALIMBaHWUIO paboumx
OpraHos.
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Mo XxapakTepy [ABMXKEHUSI BbITECHUTENIEN POTOPHbIE HACOChI

pa3fenaloT Ha poTopHo-BpallaTenbHble (puc.2., d-%) U POTOPHO-

noctynatesibHble  (puc.2.,

paboune opraHbi

B MNEpPBbIX

u-;



coBepwaloT NUWb BpallaTenbHOE ABUXEHWE, a BO BTOPbIX -
OAHOBpPEMEHHO C BpallaTefibHbiIM €elle U BO3BPaTHO-MOCTYyNnaTe/IbHOE
AOBMXXeHNe OTHOCUTENIbHO pOTOpa.

N

Puc.2 Knaccugpmkauyms o KOHCTDYKLmM paboyest Kamepbl: a —
LIECTEPEHHBIY, 6, B —KO/IOBPATHbIV, I —BUHTOBOY, 4,€ — LUMOEDHbIN
(MAaCTUHYATBIN); K- DUIYPHO-LUINOEPHBIA, M, K, J1 — aKCUa/IbHO-
[1OPLIHEBOM, M,H,I1 — PaANa/IbHO-TOPLLIHEBOU.

K pOTOpHO-MOCTYNaTeNbHBbIM OTHOCATCS WKbepHbIe (B OCHOBHOM
NAacTMHYaTbie) M POTOPHO-NMOPLUHEBLIE HAcoChl. Pasnuune mexay
HUMW 3aK/IOYAETCS HE TONIbKO B (DOPME BbITECHWUTENEN (NAacTUH K
MopLHEN) W XapaKTepe OBWXKEHUSI >XWAKOCTM B Hacoce, HO U B
cnocobe orpaHuyeHuns (obpasosaHus) paboumx kamep. Ecam B
NNacTMHYaTOM Hacoce paboune Kamepbl OrpaHMUMBAlOTCA [ABYMS
COCeaHMMM BbITECHUTENAMM (NACTUHaMM) U NMOBEPXHOCTSMU poTopa U
CTaTopa, TO B POTOPHO-MOPLUHEBbLIX HACOCaX OHWM 06pa30BaHbl BHYTPU
pOTOPa U 3aMbIKaIOTCS BbITECHUTENSMM.

POTOpPHO-NOpLUHEBbIE HACOCHI NO PacnoNOXKeHUO paboumx Kamep
LENSTCA Ha paavanbHO- M akCuasbHO-MOpLIHEBbIE. Paboune kamepsbl
nx 06pa3oBaHbl MOBEPXHOCTAMW LMAMHAPOB M TMOPLUHEN, a Ocu

10



NnopLHeN napannenbHbl ock 6510ka UMANMHAPOB MMM COCTaBNSIOT C HeM
yron He 6onee 45°. AkcuanbHO- MOpPLIHEBbIE rMApoMaluunHbl (AMIM)
Janee noppasdenslTcd  Ha  nayHxepHole  (becwaTtyHHble) W
NnopLIHEBbIE (waTyHHble).MopLlHeBbIe AINrM (WwaTyHHbIE)
noapasaenstoTcs Ha M ¢ HaKIOHHBIM AMCKOM M C HAK/IOHHbIM 6/10KOM
UMTMHAPOB.

PoTopHO-BpallaTenbHble HAcoChl pa3densioT Ha 3ybuyatble u
BMHTOBblE. B 3ybuaTbix Hacocax poTop W BbITECHUTENb UMET hopMy
3ybuaTbiX KONEC, a >MAKOCTb nepemellaeTcs B MJIOCKOCTU  UX
BpaLLEHNs. B BUHTOBbIX Hacocax poTop UMeeT opMy BUHTA, KOTOPbIN
OAHOBPEMEHHO BbLINOMHAET (YHKUMIO BbITECHWUTENS, @ >XWAKOCTb B
Hacoce nepeMellaeTcs BAOb OCEN BpaleHUs BUHTOB. OCHOBHOM
Pa3HOBMAHOCTbIO 3y6UaTbiX HACOCOB SBMSIOTCS LWECTEPEHHbIE.

2.2 UlecrepeHHbie OMM LUecTepeHHble HacoCbl BbIMOMHAIOTCSA C
LIECTEPHAMM BHELWUHErO0 W BHYTPEHHero 3auensieHns. Hamnbonee
PacrnpoCTPaHEHHBbIM SIBMISIETCS HAacOC MEPBOro TUMA, KOTOPbIN COCTOUT
M3 Napbl 3aLEenASOWMXCA UMANHAPUYECKUX LieCTepeH, NMOMELLEHHbIX B
NIOTHO 06XBaTLIBAKOLWMIA UX KOPMYC, UMEILWUIA KaHanbl B MecTax
BXOAa B 3auenseHne u Bbixoda M3 Hero (puc. 3, a), Yepes KoTopble
ocywectensetcs noasoa (BcackiBaHMe) M 0oTBOA  (HarHeTaHue)
XKNAKOCTMU.

Mpn BpalleHWUM LLUECTEPEH XMAKOCTb, 3aK/IlOYEHHas BO BraguHax
3ybbeB, nepeHocMTCs W3 Kamepbl d BCacbiBaHWS B Kamepy C
HarHeTaHusl, kKoTopas obpasoBaHa KOprycoM Hacoca u 3ybbsiMun ai, bi,
a2, 1 ba. MNoBepxHOCTM 3ybbeB a1, U @z, OMbIBAEMblE XUAKOCTHIO MOA
[JaBfIEHNEM P2 BbITECHSIOT Mpu  BpaweHun LwecTepeH 6onblie
XXWAKOCTU, YEM MOXKET NOMEeCTUTbCS B MPOCTPAHCTBE, 0CBO6OXAAaEMOM
3auennsowmmMmca 3ybbsimm bi, u b2,  PasHoctb  06beMOB,
OMMCbIBAaEMbIX paboyMMM MOBEPXHOCTSAMM 3TUX [ABYX Map 3ybbes,
BbITECHSIETCS B HAarHeTaTesbHYO JIMHWIO Hacoca.

CnepyeT 3aMeTUTb, UTO MOCKONbKY MXMAKOCTb BbITECHSETCS HE
TE€/I0M 3YObEB, @ B PE3Y/ILTATE CMbIKAHUS ABYX BDALLAIOMXCS KOJIEL,
OOHO M3 KOTOPbIX MMEEeT MepeMeHHble MO Yr/ly MoBOpoTa CeveHus,
nogaya He 3aBucuT OT obbema 3ybbeB, MM WHade, nogadva He
HapywmTcsl, ecnuM 3ybbsl 3aMeHUTb MMAaCTUHaMM  3BOJIbBEHTHOMO
npocwmns (puc. 3, a), 3auennsaowmMmcs B Touke O.
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Puc.3. Cxembl K pacyety rnogaqu WeCTEPEeHHOro Hacoca

5

l«-

Puc. 4. Lllecrepenrbii Hacoc (Motop) tmna HLU-10: 1-
Kopriyc; 2- @urypHas MaHxera, 3- rnogumrHuk;4,13- segqomas
U Begylas LWecTepHu; 5- 60T, 6- pe3rHOBOE KOJIbLO, 7-
KOJIbLIO; 8- OrOpHBIE Kosibla, 9- marxera, 10- naactuHa, 11-
KpbilLKE, 12- WwtndT
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STU HaAcoCbl, B YaCTHOCTM HAcOCbl C LUECTEPHSAMU BHELLUHErO
3aLensieHns, NPoCcTbl MO0 KOHCTPYKUMM WM OT/IMYAIOTCS HAAEXHOCTbIO,
ManbiMM  rabaputamm M Maccoil. MakcuManbHOe  [AaBliEHVE,
pa3BMBaEMOE 3TUMU

';./.:/j%‘.'"..,\.-\.,\. [ /f:g C 2™ hacocamu,  0BbIYHO
/)‘?/77 ‘/"/.~ I \\. ) /; e < 10 Mﬂa (100

Krg/cm?) W, pexe,

M N o [
B T /R 15-20 MMa(150 -
NN %y 200 Kre/cmP).

SSTETRL

IS Co3gaHsl TaKkxe
a) 5 1= 5 HacocCbl, npuroaHble
Puc. 5V, ansa  paboTtel  npwu
uc. 5 YrpoljeHHas cxema MeEXaHU3Ma nasneiun 30 MMa

Mogaya HAcocoB, npegHasHa4yeHHbIX Ans paboTbl Ha HU3KKX
AaBneHusx, aoxoaut Ao 1000 n/mMuH (I mP/mur). Hacockl oTnnyaioTcs
60/bLWIMM CPOKOM CJTyX6bl, KOTOPbIA AN KayecTBEHHbIX 06pa3LoB
CEPUIMHOro UCMONHEHNUs aoBeaeH Ao 5000 u.

B wecTepeHHbIX (M BWMHTOBbLIX) IMAPOMALLUMHAX OTCYTCTBYET
3(phekT AeNCTBMS Ha KOHCTPYKLMIO MHEPLMOHHBLIX CUST ABUKYLLMXCS
aeTanen.

Puc. 6 CpaBHUTEIbHBIE FA6aPUTbI LIECTEPEHHBIX HACOCOB
DaBHOMU r104aYn rpu Pa3/TMYHBIX YUC/Iax 3yObeB.
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OHM [0MyCKalT OTHOCWUTESIBHO BLICOKME YacTOTbl BpaLleHUs, a
TakXKe KpaTKOBPEMEHHble MNeperpy3ku Mo AABNIEHWUIO, BENUYMHY WU
AMTENBHOCTb  KOTOPbIX ~ OMPEeAensioT B OCHOBHOM  pasMepbl

MOALIMMHWUKOB.
= S MakcumanbHble
= : %\% : 4acToThl BpaLLeHuns
, / , > COCTaBAAOT  OBbIYHO
= 2500 n 4000 06/MuH,
% - anda HacocoB
, \ , - - He6oNbLINX noaay
\ JonyckaoTcs 6bonee
2) : 5 BbICOKVE YacToThl
Puc. 7 Cxembl HACOCOB € KOCO3y6bIM (&) BpaweHusa. (12000 -
u WeBpoHHbIMA (6) LECTEPHAMMU 18000 06/MuH.)

"N
O ‘;/b

9)

a .
Puc.9 Cxembl pazrpy3ku LIECTEPEH OT CH/1 AABJIEHNS KXULKOCTU

BecoBasi oTaava (BeCOBOM 06bLEM) LUECTEPEHHBIX MMAPOHACOCOB,
noj, KOTOPOM MOHWMAETCS BEC, MPUXOASALLMIACSA HA €AMHULLY MOLLHOCTH,
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coctaBnsieT 11-18 H/kBT n B oTAeNbHbIX KOHCTPYKLUMUSX AOXOoAUT A0 7
H/kBT npv gaeneHun 21 MMa. O6bemHbIi KM/ wecTepeHHbIX HacoCoB
NPy HOMMWHAJbHbIX pexuMax paboTsl aoBeaeH Ao 0,95-0,96 v obluii
KnA - ao 0,87-0,9. B Hacocax C KOHCTPYKTUBHO Yy4LUEeHHbIMX Y3/1aMK
paavanbHOM M TOPLEBON repMeTu3aumm obbemHbii KM pocturaet
Nnpy HOMUHaNbHOM AaBneHun 10 MMa 3HaueHus 0,98, a MexaHNYeCKUi
KNA- 3HayeHus 0,94.
3.lLlecTtepeHHble Hacockl Tuna HLU

LectepéHHble Hacocbl Tuna HLU npuMmeHsiloTca Ana npueoda
uMnIMHApPoB, obecrneymBalomMX pas3NyYHbIE YCTAHOBOYHbLIE ABWMKEHMS,
Hanpumep No3nUMOHMPOBaHME NCMONHUTENbHbIX OpraHos,
NepVoANYECKYIO NoZIavy KOHBEWEPOB.

Hacoc HLU-10

LUMPOKO  MPUMEHSIETCS 4 5

B rmaponpueoaax _

rOpHbIX MawwuH. OH

COCTOUT U3 Kopnyca A NN

1(pnc.4), Kpbiwky 11 1 / )
KaualoLLero y3na, : 4 \ AN
KOTOPbIN BXOAST | 1z | \ BN
Beaywas 13 n BegoMas TN Y >
4  wecTepHn, [ABa J / N @.
noawunHuka 3, ABe 2L A
UrypHble MaHxXeTbl 2 oSS s
n nnactvHa 10. Crbik 21 (e % &
Kopnyca C KpblLLKOW

N ==

YMIOTHEH  PE3VHOBbLIM \\\\\\\\\
KOSIbLIOM 6  KpYyrnoro '
ceyeHus. Kpebiwwka
KpenuTcs K Kopnycy
BOceMblo 6ontammn 5 u
LeHTpupyeTca  ABYMSI
wrnudtamn 12, Ban ynnoTHeH MaHXeToW 9, YCTAHOBJIEHHOW C
OMOPHBIM KOJIbLIOM 8 1 3aKpeneHHON OT BbiNaAeHMs KOSbLOM 7.

3a30p NO ToOpuaM LecTepeH aBTOMATUYECKM perynupyeTcs
NOAKMMOM MOALUMMHMKOB K TOpLaM LIeCTepeH Mac/ioM Moj BblICOKUM
[aBfieHneM, MoCTynatLmMM B NosaocTu B.

Puc. 10. lllecreperHbii Hacoc Tuna HLL
46: 1,3- Begomas v BEAyLLas LUIECTEPHM,
2- BTYIIKM, 4- VIT/IOTHEHNE, 5- KODITVC.
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YTeukn uyepe3 CMa304uHble KaHaBkM WM MO Uuandam LecTepeH
CobMpaloTCs U Mo IMTOMY KaHany OTBOASITCA BO BCAChIBAOWMIM KaHan
Hacoca.

Mpu BpaweHun 3ybuaTbix KOMEC KaMepa BCacCblBaHUS HAacoca,
pacnonoXeHHass CO CTOPOHbl Bbixoaa 3ybbeB M3  3auenneHus,
yBENMUYMBaEeT CBOW 06beM W 3anofiHseTcss MacrioM. [locnegHee
NMepeHoCMTC B MOMIOCTb HarHeTaHuss W npu Bxode 3ybbeB B
3auenseHne BblAaBNNBAETCA U3 BNaaWH LIECTEPEH.

Hacoc HLL-46Y ycTpoeH B OCHOBHOM aHasnorM4yHo Hacocy HLLU-10,
XOTS MUMEIOTCS HEKOTOPbIE OT/IMYMS B YCTPOMCTBE YMJIOTHUTENIbHOIO
y3na. B kopnyce 5 (puc. 10) pa3melleH Kavatolmii y3en, COCTOSILLMIA
n3 Beaywen 3 u BeaoMol 1 wecTepeH, YeTblpex BTyMoK 2. Kpbiluka
KpenuTcs K Koprnycy 601TaMu € NpY>XWHHbIMK Waib6amMu. MpuBoaHON
KOHel, Beayllen LWeCTepHU YMOTHSETCA MaHXXeToN, 3aKpensieHHOM
CTONOPHbIM KOMbLOM. MaHxXeTa, ABa KOJbUa, BKNAAbIW U YNIIOTHEHNE
obpasyloT y3en ynnoTHeHui. Kopryc Hacoca W3roToBfieH U3
anoMuHneBoro cnnaea (cunymuH). Ha 6OKOBbIX MOBEPXHOCTSIX
Kopnyca MMelTCs NAaTMkM C YeTbipbMs pe3bbOoBbIMM OTBEPCTUSMU
ANS  KpenjieHWs apMaTypbl BCacbiBaloOWero W HarHeTtaTenbHOro
Tpybonposoaos. B Koprnyce BbIMOSHEHbI PAacTOYKM MOA LUECTEPHU U
BTY/IKA, KOTOpble CnyxaT onopamy Ansa uand u ynaoTHEHUSMU
TOPLIOBbIX MOBEPXHOCTEN LECTEPEH.

PerynupoBaHue TOPLIOBbIX 3a30pOB MPOMCXOAMT aBTOMAaTUYECKM.
Macno n3 Kamepbl HarHeTaHus MOCTyNaeT B MOMOCTb A Haj BTY/IKamMu
W CTpeMUTCA MpwxaTb UX K TopuaM wectepeH. Co CTOPOHbl 3ybbes
lWecTepeH Ha BTY/IKM Macio TakXke OKa3blBaeT [JaBfieHWe, HO Ha
HEeCKONbKO MEHbLUYIO nnowaap. Mpmxummatowwee ycunme
He3HauMTENbHO MPEBOCXOAUT OTXMMalOWee ycunue, YTo MO3BONSET
COXPaHUTb MSIEHKY CMasku.

YNnoTHeHNe W BKAabllW MpefoTBpallaloT MepeTok Macna wm3
nonoctm A BO BCacbiBaloLyto Kamepy. CTblIK Koprnyca W KpbILWKK
yNIoTHeH MaHxeTol 11, a konbua 13 NpensTCTBYIOT BblAABAMBAHMIO
€e B 3a30p MexXay XBOCTOBWMKOM BTY/IKM U OTBEPCTMEM B KpbILIKE.
YTeukn uyepes 3a3op Mexay uandamm u BTYKAMU MOCTYNawT Mo
OTBEPCTUIO B KpbILKE U NOMON BEAOMOW LUeCTEpPHE B MOJSIOCTb Ha AHe
Kopryca, COEAMHEHHYIO C KaMepoW BCackiBaHUs.

Hacoc tuna HLU-100K (puc. 11) coctout u3 kopnyca 7,
Kadatowlero y3/a, BKIYalLero BeayLlyro 6 1 segomyio 5 wecrepHu,
MOALUMMHMKOBYIO 3 WM TMOAXMMHYt0O 2 o06oWMbl M ABa njaTuka-
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3amblkaTenss 1, pPE3MHOBLIX MaHXeTHbIX YMMAOTHEHWI, KPYrioro
PE3VHOBOrO YMAOTHUTENBHOMO KOMbUA, KPbIWKM Hacoca W LWecTu
60TOB C NPY>XMHHBLIMU LLabaMu.

Kopnyc Hacoca OTAMT M3 alOMUHWEBOro Crnasa 3a04HO C
coeauHUTENbHbIM  (riaHueM, B KOTOPOM MMETCS  MOCaAOYHbIN
LUEHTpUpYOWMA BYPTUK M YeTblpe OTBEPCTUS M TMOA  KPEMeXHble
60onTbl. BHYTpM Kopnyca 7 uMeeTcs UMNMHAPUYECKUI Konopdeu, B
KOTOPOM MOMeELLAeTCs kadatowmii y3en. B aHe konogua kopnyca ans
BbIXO4a MPUBOAHOIO Basa MMEETCS Kpyrnoe OTBEPCTUE, B KOTOpoe C
HapY>XHOWN CTOPOHbI 3aMPeCccoBaHO MaHXETY YMIOTHEHWSI NPUBOAHOIO
Bana, @ C BHYTPEHHEN — UEHTPUPYIOLWLYIO CTanbHYl BTYJIKY,
BbICTYMaloLLyl0 BHYTpb Kkopriyca Ha 4 MM. LleHTpupylowas BTyfKa
NpenaTCTBYET MPOBOPaYMBaHUIO kavatowlero y3na (wecrepeH B cbope
c obolMaMM M nMnaTMkaMuM — 3aMblkaTensiMM) BO BpeMmsi paboTbl u
CNYXXUT Hanpasnstowein npu cbopke Hacoca.

Ha aHe koprniyca (BHYTpM) M B KpbIWKE MMEOTCA rHe3ga Ans
MaHxeT 8 amameTpoM 39 MM, a TaKXe KOHW4Yeckme yrnybneHus,
cnyxawme ans obpa3oBaHMs KaMepbl OrpaHuMyeHust 30Hbl OCEBOro
noaxmma.

Ha 60koBOM MOBEPXHOCTWM Koprnyca 7 e€CTb ABE CUMMETPUYHO
pacnonoXeHHble 06paboTaHHbIE MIOCKOCTM H, HA KOTOPbIX MMEKTCS
no 4YeTbipe pe3bboBbIX OTBEPCTUS, MpeAHAa3HAYEHHbIX ANS KpenieHns
NPUCOeAMHUTENBHOW annapaTypbl (MydT).

B ueHTpe oAHOM M3 MNIOCKOCTEN pPacrofOXEeHO BcacklBaroLlee
oTBEpCTMe AvMaMeTpoM 24 MM. B LeHTpe Apyron NiocKoCTW MMeeTcst
BbIXOAHOE W/IM HarHeTaTeNlbHOE OTBEPCTME, AMAMETP KOTOPOro Takowu
Xe, KaK W BcacbiBalowero. M3HyTpn Koprnyca B BbITOYKY BbIXOAHOMO
(HarHeTaTeNbLHOro) OTBEPCTUS BMOHTMPOBAHA MaHXeTa pajuasibHoro
nomxuma, hopMumpylolas Kamepy AaBfiEHWUs, B KOTOPOM co3paeTcs
ycunuve anst nogkuma oborMbl K 3ybbsiM LiecTepeH. MoBepx MaHXeThl
HaKnafblBAeTCs MeTasiMdeckas OrnopHas niacTuHa A1 NepekpbiTUs
3a30pa MeXxay KOpnycoM W MomkuMMHOW oboimMoii. Mo Mepe usHoca
OMOpPHbLIX ~ MOBEPXHOCTEA  C  MOMOLLbIO  MOAXMMHOM  OBOMMBI
KOMNeHCUpyeTCs pajuanbHbil 3a30p MeXAy CBOEeW YMIOTHSIOLWEN
NMOBEPXHOCTbIO U 3ybbsIMU LLIECTEPEH.
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Puc. 11. lllectepeHnbivi Hacoc tuna HIL-100 K (kpyrribig):
1- nnaruk; 2 — nogxuMHas 0604Ma; 3 — 06OUMa-NO[WNITHUK, 4 -
BTyJIKa; 5, 6 — BasI-LWECTEPHU, /- KOPIIYC;, 8, 9- MaHXXETHI.

C Hapy»HOWN CTOPOHbI Ha AOHBILLKE KOPyca BbIMOHEHA 3TUKETKA
METOAOM TUCHEHUA. Ha aTukeTtke HaHeceHbl: 3MbneMa 3aBoJa, MapkKa
Hacoca, OCT, HOMWHanbHOE [JaBneHWe, reoMeTpuyeckuii obbeM,
obbeMHas mofaya Hacoca 3a MWHYTY MpU HOMMHANBHOM 4acToTe
BpalleHnsa, HOMUHa/IbHaad 4aCToTa BpalleHuda B MUHYTY U HOMEpP
Hacoca. [lBe nepsble uMdpbl HOMepa 0603Ha4alT roa BbiNycka, a
oCTanbHble — HOMep Hacoca. HapyxHas  uunuMHapuyeckas
NMOBEpPXHOCTb  KOpnyca rfajkas, a Y HACcoCOB  HEKOTOPbIX
TUNOPa3MepoB C Hapy>XHOM CTOPOHbI B CPeAHen YacTu 3a0AHO C
KOpMyCcoM OTNUTbI ABa pebpa KeCcTKoCTH.
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Puc.12 UlecreperHsi Kkpyrriswi Hacoc twna HL-100: 1 —
KpbIlIKa Hacoca, 2 — [OMKUMHAas (1ogBmxHas) obovima, 3 —
rOAWNITHUKOBAas 060¥Ma, 4 — LWECTEPHS BEAOMas, 5 — Mmarxera
PagnasibHoro rnomkuma;, 6 — MaHxera guametTpom 39 mM; 7 —
HeHTpupyrolas BTysika;, 8 — Kkopriyc; 9 — wecrepHs Begyuas,; 10 —
6O/ITBI C NPYXKUHHBIMK LWaNbamu L/15 KPDENIEHUS KPbILUKM Hacoca: 11
— MaHXeTa guameTpom 16 mm; 12 — maHxera gnametpom 29 mM, 13
— [1aTUKN-3aMbIKaTe b, 14 — YIIIOTHUTE/IBHOE KOJIbLIO KDBILLIK
Hacoca; B — BbITOYKM 104 Uar@bl LWECTEPEH, I — OTBEDCTUE
ANaMeTPoM 6 MM, [ — PacToqka ANamMeTPOM 6 MM U r71youHou 2 MM, e
— KOCble OTBEPCTHS, X — [1a3bl 1104 [/1aTUKN-3aMbIKATENH, 3 —
TDEYIO/IbHbIE 11d3bl; U — OTBEPCTUE A/ KPEN/IEHNS HACOoca, K —
OTBEPCTHE BCAChIBAKOLjee (BXOJHOE), /1 — KaHaska A8 0TBo4a
yTevek;, M — oTBepctus nog 6ontel 10, H — 006paboTaHHbIE
M/IOCKOCTH  f/15  KDENJIEHNS  [IPDUCOEAUHUTEIbHOM apMatypbl;, O —
@acka LWupoKas; 1 — OTBEPCTHE AUAMETPOM 6 MM; p — OTBEPCTHE
HAarHeTaTe/IbHoe.

Beagywass 9 (puc. 12 a) u Begomass 4 LWeCTepHM Hacoca
W3roTOBJIEHBbI U3 JIETMPOBAHHOW CTanM Kak oAHO Lenoe ¢ uandamu u
MMetloT no 9 3ybbeB y wecTepeH HacocoB HLLU-32 u HLU-50, no 30 y
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wecTtepeH Hacocos HLU-67, no 9 y wectepeH Hacocos HLU-100 n no
10 3ybbeB y wecTtepeH HacocoB HLLU-160 1 HLLU-250.

Tabnuua 1,
TexHnyeckne Xapakrepuctuku Hacocos tmros HLLI-Y n HLL-K
lMoka3atenu 3HavyeHuns
Mapku
. 32y |46y | 32 | 32-2 | 50 | 50-2 | 67 |100-2
HacocoB: HLL/-
Pabownn 15, 5 s 5 (315 | 315 |488 | 488 | 69 | 988
06beM, CM
/laBneHue Ha
Ez'é‘gge |V~I43r|a 10| 10 | 125 14 |125| 14 | 10| 14
(ker/cM): (100)|(100)|(125)| (140) |(125)| (140) |(100)| (140)
HOMWHAJ/IbHOE
MAKCUMATTBHOE 14 14 16 16 16 16 | 135 16
(140)|(140)\(160)| (160) |(160)| (160) |(135)| (160)
[laBneHune Ha
0,08- 0,08- |10,08-| 0,08-
Il\a/lxrtl)aneBHacoc, 0,08\ 0,080,085 012 0,085 012| 012 012
Krc/cm? 08| 08 |085\08-12 085|08-1,2 0’]62 08-1,2
YacTtoTta
ggi‘fme:_”"' 1650\ 1650\ 1920| 1920 | 1920| 1920 | 1500 1500
HOMWHanbHag
MaKcMManbHas 1920\ 1920\ 2400| 2400 | 2400| 2400 | 1920| 2000
MUHUMaNbHas 1200\ 1200) 960 | 960 | 960 | 960 |1200| 960
Homuwanewast | o, ol 7o 5 ool 556 | 881| 862 | 93.1| 1393
noaava Ji/MuH
HoMnHanbHas
notpebnsiemas - - |121| 154 | 20 | 23,8 | 17,9| 375
MOLUHOCTb, KBT
KMNA, He mewee, | ) 951 n 92| 0.94| 092 | 0,94 092 | 0,92 0,94
06BEMHBIN
NOSHbIN - - 1085 083|085 083 |085| 085
Macca, Kr 53| 7 166)| 68 | 78| 74 |174| 17,5

HanpaeneHue BpalleHMs Beayllero sana - lpaBoe unu nesoe no
TpeboBaHUIO 3aKa34mKa
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Benywme wectepHn 9 HacoOCOB MMEKOT YAJIMHEHHbIN LUNMLEBON
KOHel Bana, npeaHa3HayeHHbl 4ns coegMHeHus ¢ MydToi npusoaa.
B Topue wAMUEeBOro KoHUa Basa BbIMNOMHEHO pe3bboBoe OTBEpCTME
noA BUHT KPenneHusl coeamHuTenbHOn MydTbl npuBoaa. Kpome Toro,
Ha LWAMUEBOM 4acTM Bana BeaylleN LECTEPHM MMEETCs Kpyrosas
KaHaBKa, B KOTOPOW pacrofiaraeTcs CrielmasibHoe rnagkoe CTOMopHoe
KONbLO (Ha PpUCYHKE KOMbLO HE MOKa3aHo), B KOTOPOE YynupaeTcs
coeauHuTenbHas MydTa. Begomble wectepHu 4 Hacoca OTAMYAKOTCS
OT Beaywmux TeMm, 4To WX uandbl MMeT OAMHAKOBYID AnuHYy. Ocu
BEAOMbIX LUECTEPEH CKBO3HbIX OCEBbLIX OTBEPCTUI HE UMEIOT.

4. Mopsaok NpoBeaeHnst 1abopaTopHoi paboTsl

1. M3yunTb KOHCTpYKUMIO AaHHOW OM.

2 CxeMaTW4HO 3apucoBaTb AaHHyto OIM, onucaTb NpuHUMN ee
AENCTBUS U BbINOSIHUTb 3CKU3 OTAENbHOrO 3f1ieMeHTa (M0 YKasaHwuio
npenoaasaTtens).

3. OnpenenuTb pabounii 06beM g ykasaHHoi OI'M

4, OueHWUTb KpyTaWMiA MOMEHT M, BOCMO/b30BABLIMCH
npubnmxkeHHor ¢opMynon onpeaeneHust auvametpa Bana d, u3
cpenHeyrnepoaucton  ctann  (0s=500..800 MMa) (ansa cnyyas
LENCTBUSI MEPEMEHHON Harpy3kM U MasnbiX M3rnbalowmnx MOMEHTOB

141):
f M
d =0.0033 N =0.0033| 2 =0.0034272M , M, (16)
n n

5. OnucaTb TexHonornyeckuii npouecc céopku u pasbopku OrM.

6. B 3akn0UMTENBHOM YaCTU W3MI0XKWTb BbIBOAbI O MPUrOAHOCTH
fAaHHou OI'M K akcnnyaTauumu.

5. KoHTpOonbHbIE BONPOCHI

1. YcnoBHble 0603HayYeHnst 06bEMHbIX TMAPOMALLNH.

2. MpuHUMN AeACTBUS 06bEMHBIX MMAPOMALLIVH.

3. MoapobHas knaccudukaums U KOHCTPYKTMBHbIE OCOBEHHOCTU
paccMaTpuBaeMol rmapoOMalLUHBI.

4. OcobeHHOCTM paboyero npouecca U3y4aemoln rmapoMaLLuHLI.

5. OcHOBHble napaMeTpbl 06bEMHbIX MTMAPOMALLWH.

6. O6bnactb NpUMeHeHUs MMApPOMaLLMNHBI.

7.06paTMMOCTb, peBepcUpyeMoCTb, perynmpyemMocTb O6beMHbIX
rMapoMaLlvH.

8. Twn pacnpegenuTensHOro y3na WM ero  KOHCTPYKTUBHbIE
0cobeHHOCTH.

9. Onpenenenue paboyero obbema MM.
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