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JlabopaTopHas paboTa Ne1l

Llesib paboTsi; Ha OCHOBE MakeTa LUeCTEPEHHOr0 Hacoca 03HaKOMUTb-
CA1 C KOHCTPYKUMSMU O6BEMHBIX MMAPOMALLMH AAaHHOro TUMa, Nnpouec-
COM WX pa3bopKu-COOPKM; BbISIBUTb AETANN U UX MOBEPXHOCTU, U3HOC
KOTOpPbIX CyLLIECTBEHHO B/IMSIET HA TEXHWUYECKME TMOKa3aTeNn KOHCT-
PYKLUMK; MO KOHCTPYKTVUBHbIM pa3MepaM onpeaenunTb pabounit 06bEM
W KPYTALWMIA MOMEHT Ha Basly MMApPOMALLMHBI.

1. TepMmnHOnorma knaccupmkaums, NPUMHUUMN 4EeNCTBUS

ObbeMHOV (rMapoCTaTMYEeckoM) HasbiBaeTCs rmapoMallvHa, pa-
604mii MpoLiecc KOTOPOM OCHOBAH Ha MOMEpPEMEHHOM 3arnoIHEHUM pa-
6o4eit KaMepbl XXUAKOCTbIO U BbITECHEHMM ee U3 paboyeli kaMepbl pa-
604MM OpraHoM, MpW 3TOM MpUpaLLEHNE SHEPTUWU MPOUCXOANUT B OC-
HOBHOM 3@ CUET €€ /I0TEHLMA/IbHOM COCTaBNSAIOLLEN.

Mon pabouesi kamepou 06beMHOM TMAPOMalUMHbI MOHUMAETCS
OFpaHUYEHHOE MPOCTPAHCTBO BHYTPWU MALUWHbI, [IEDUOANYECKH N3ME-
HatowWee cBOM 06beM M MoOMepeMeHHO coobluatolleecs ¢ MecTaMmu
BXOZa M BbIxofa XmAkocTu. ObbeMHasl rmapoMallMHa MOXKET UMETb
OfIHY WM HECKOJIbKO paboumnx kamep.

B cooTBETCTBMM C TEM, CO3AalOT rMAPOMALLNHBI NOTOK XXWUAKOCTM
WM UCNONb3YKT €ro, UX pasaensioT Ha 06beMHble Hacockl U rMapo-
ABUraTenm.

O6beMHYIO rMapOMaLLnHY, NpefHasHaYeHHYo ans npeobpasosa-
HUS SHEPTUM ABMXKEHUSI BXOAHOTO 3BeHa (MEXaHWMYECKOW) B 3HEPTUto
noToka pabouen Xmnakoctn (rmapaBIMUYECKYO) HasblBalOT OObEMHBIM
MGPOHAaCcoCoM.

B 06beMHOM Hacoce nepeMelleHUe XMAKOCTM OCYLLeCTBSIETCS
MyTEM BbITECHEHNS €e M3 pabounx Kamep BbliTecHUTENsIMW. oA Bbl-
TECHWUTENEM MOHMMaeTcs pabounii opraH Hacoca, HenocpeacTBEHHO
coBeplanwmin  paboTy BbITECHEHWS. BbiTecHUTENSIMU MOryT 6bITb
MOPLIHK, MAYHXXEPbI, LWECTEPHM, BUHTbI, MNACTUHbI U T. 4.

Mo npuHUMNY OeNCTBUS, TOYHEe MO XapaKTepy npolecca BbiTec-
HEHUS >KMAKOCTU, OOBbEMHble HACcoChl pa3fenstoT Ha MOpLUHEBbIE
(NNyHXXepHbIE) N POTOPHbIE.

B noplHeBoM (NayHXepHOM) Hacoce XUAKOCTb BbITECHSETCA U3
HenoABWXHbIX ~ Kamep B pe3ynbTaTe  /iMWb  BO3BpaTHO-
MoCTynaTeslbHOro ABWIKEHUSI BbITeCHUTENEel (MOpLIHeN, MnnyHXepos,
anadparm).

B poTOpHOM Hacoce >XWAKOCTb BLITECHAETCH M3 MepeMeLlaeMblX
pabounx Kkamep B pe3ynbTaTe BpallaTenbHOro Wan BpallaTenbHO-
NOCTYNaTeNbHOMO ABWXKEHUS BbITECHUTENEW (LecTepeH, BUHTOB, Na-
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CTWH, MOPLUHEN).

Mo xapakTepy [ABMXEHUS BXOAHOMO 3Be€HAa OO6beMHble HacoChl
pa3genstoT Ha BpallatesibHble (C BpallaTesibHbIM ABMKEHMEM BXOAHO-
ro 3BeHa) W npsMoaencTBytowme (C BO3BPATHO-MOCTYNATENbHbIM
[BWKXEHNEM BXOAHOrO 3BEHA).

K 06mMM CBOMCTBaM 06bEMHbBIX HAaCOCOB, KOTOpPblE O6YCNOB/IEHI
WX MPUHLMNOM AENCTBUS U OT/IMYAIOT MX OT HAacOCOB JIOMACTHbIX, OT-
HOCATCA cneaylolme:

1. LYurknmyHocTs paboyero nipouecca v CBsi3aHHasl C Hel nopum-
OHHOCTb M HepaBHOMEpPHOCTb nodauu. lMogava obbeMHOro Hacoca
OCYLLECTBNSETCA HE paBHOMEPHbIM MOTOKOM, @ MOPUMSMK, Kaxkaas u3
KOTOpbIX COOTBETCTBYET NoAaye 0AHOM paboyeit kamepbl;

2. [epmeTn4HOCTH Hacoca, T. €. NOCTOSIHHOE OTAeNeHWe Hanop-
Horo TpybonpoBoaa OT BCacbiBalowero (/10nacTHble HacoCbl repme-
TUYHOCTBIO He 06/1aJatoT, a ABASAKOTCA NPOTOYHLIMK).

3. CamoBcacwiBaHne, T. €. CNOCOBHOCTb 06BEMHOro Hacoca Co3-
[JaBaTb BaKyyM BO BCacblBaloweM TpybonpoBoae, 3anosiHEHHOM BO3-
[YXOM, [OCTaTOYHbIA Afs NoAbeMa >XMAKOCTU BO  BCAChbiBAOLLEM
TpybonpoBoae A0 YpPOBHS pacrofioXeHWs Hacoca. BeicoTa BcackiBa-
HUS XKMAKOCTU NPU 3TOM He MOXET 6biTb 6onblie npeaenbHO Aomnyc-
TUMOM.

4. JKeCTKOCTb XapakTepucTuky, T. €. KPYTU3HA ee B CUCTEME KO-
opavHaT H (unm p) no Q, 4TO O3HaYaeT Manyl 3aBUCMMOCTb MoAaun
Hacoca L oT passvBaeMoro uMm gaeneHus. VigeanobHas nogada coBcem
He 3aBMCWT OT [AaB/IeHMs1 Hacoca (XapaKTepUCTUKM NIONACTHbLIX Haco-
COB 06bIYHO Nosorune).

5. Hezasucumocts [assieHns, CO3AaBaeMoro 06beMHbIM HaCOCOM,
OT CKOPOCTU ABMXeHWs paboyero opraHa Hacoca M CKOpPOCTU XWUAKO-
CTW. B npuHumne npu paboTe Ha HECOKUMAEMON XMAKOCTU O6BEMHBI
Hacoc, obnagatowmii naeanbHbIM YIOTHEHUEM, CNOCOBEH Co3aaBaThb
CKOMb YrOAHO BLICOKOE AaBfiEHME, OBYCNOBMNEHHOE Harpyskow, npu
CKOJb YrOAHO Masioi CKOPOCTU [ABMXKEHUSI BbITECHUTENEN.

OCHOBHOW BENWUYMHO, XapaKTepusytolen rMapoMallMHy 06bEM-
HOro TuNa ABNAETC paboymii 06bEM G — N3MEHEHNE 06bEMa paboyeit
KaMepbl 3a OAMH 3a OAUH LKA (0AMH 060pOT Bana), M.

HgeanvHoi nogadesi 06bEMHOO HAcoca HasblBaloT Mogady B
€4VHULY BPEMEHN HECKMMAEMOWN XXMAKOCTU NPU OTCYTCTBUM YyTeuek
yepes 3a30pbl M B 06LEM Crlydae onpeaenstoT COrflacHoO 3aBUCMMO-
cTu:

Q, =agn=V,zkn ™/c (1)
rae n - Yactota paboumx LUMKIOB Hacoca (4N BpallaTesibHbIX Ha-
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COCOB Y4acTOTa BpalleHust Bana), o6/G

V- noeanbHas nogaya u3 /7-Toll paboyeli kKaMepbl 3a 0AWH LMK,

Z- uncno paboumx kamep B Hacoce;

k - KpaTHOCTb AEWCTBUS HAcoca, T. €. YMCIO MoAay U3 Kakaon
Kamepbl 3a 0AMH pabounii unkn (oanH o6opoT Bana).

Ans nNpuBnMKEHHOW OLEHKM MOAAuM LUECTEPEHHOr0 Hacoca C
LUECTEPHAMM PABHbIX PAa3MEPOB UCMOMb3YHOT BbipaXeHNe

Q, =2nd_ mbn (2)

raoe d, AMaMeTp HauaslbHOWM OKPYXXHOCTW, d,=mz,
m,z 1 b-COOTBETCTBEHHO MOAY/b 3aLENIEHMS], YACIIO 3yObeB
1 WnpuHa wectepHn (m=h/2, h- BbicoTa 3y6a)

JledcTButesibHasa rofaya Hacoca MeHbLUIE MaeanbHOW BCNeacTBue
yTeuek u3 paboumx KamMep W MOJIOCTU HarHeTaHus 4yepes 3a30pbl, a
npu 60MbLIMX AABNEHNUAX HACOCA ELlEe U 338 CYET CKUMAEMOCTU XWU[-
KOCTW.

OTHoLEeHNe AencTBUTENbHOM noaaun Q K MAeanbHOW Ha3biBaeT-
¢Sl KO3 PMLUMEHTOM Nofaum &

el @ T Ty 3)

roe g, - pacxop yTeuyek;
Gox - PACX0 CKATHUS.
Korga B Hacoce OKaTue XMAKOCTU MPeHebpexuMo Mano, koad-

(u1uUMeHT noaaun paseH obbeMHoMy KMA (=17, ):

0 %9 o @
Q, @ ¢,+q,

MonHoe npupalleHne 3HEPruM XMOKOCTM B 06BEMHOM Hacoce
0ObIYHO OTHOCHAT K eanHuue obbeMa N, CNefoBaTeNbHO, BblpaXatoT B
eaAnHnuax AaBneHus. Tak Kak 0bbeMHble HacoCbl npeaHa3Ha4yeHbl B
OCHOBHOM A/1s1 CO3AaHWUsl 3HAUYUTENbHbIX MPUPALLEHNA AaBEHUs], TO
NpUpaLLIEHNEM KMHETUYECKOM SHEPrMM B Hacoce 06blYHO npeHebpe-
ratoT. MosToMy AaBneHuWe Hacoca npeacTaBnsieT coboil pasHOCTb Me-
XAy OaBNeHMeM Ha BbIXOAE M3 Hacoca, P, W OaBNEHMEM Ha BXoae B
Hero, p;

Mo

pH = /72 - P] )
Py

a Hanop Hacoca H =1 (6)
H  pg
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[TonesHas MOLHOCTSH Hacoca
N _ = 7
=, ™)
MowHOCTb, noTpebnsieMass pOTOpHLIM HAcOCOM (3aTpaudvBaeMasi
NpUBOASALLMM ABUraTeNEeM),

N =M @ 8
H H H (8)
rae M, - MOMEHT Ha BaJsly Hacoca;

W, YrnoBasi CKOpPOCTb Bana.

KMJ Hacoca ecTb OTHOLIEHWE MOMe3HON MOLIHOCTU K MOLLHOCTH,
noTpebnsemMoin HacocoMm
N Qp

My == 9)
w

H H H

[ns rmapoHacocoB, kak u ans nboro Apyroro Tuna ruapomMa-

LUMH, pa3fiMyaloT rMAPaBANYECKUI /], O6BEMHBIN 1], U1 MEXAHUYECKMUI

My KO3(PDOULMEHTBI NMOMNE3HOr0 AEWCTBMS, YUYWUTHIBAIOLIME COOTBETCT-

BEHHO TPW BMAA NOTEPb SHEPrUW: rMApaBANYECcKMEe - MOTEPU Hamopa

(naBneHust), o6beMHble - NOTEPU Ha MepeTekaHue XWAKOCTU yepes
3a30pbl, N MEXaHUYECKME - MOTEPU Ha TPEHME B MEXaHU3ME Hacoca:

Py—py P
n =220 ZH () S (1)
rp p 0 Q+q
UH UH y
N —AN N
n — H M: UH (12)
M NH NH

roe p,.,- VHOMKaTOpPHOE AaB/fieHWe, co3daBaeMoe B paboueii kamepe
Hacoca M COOTBETCTBYIOLEE TEOpPEeTUYECKOMY Hamopy B JIONacTHOM
Hacoce;

A N, noTepu MOLWHOCTM Ha TPeHUEe B MeXaHU3Me Hacoca;

N, - MHOMKATOPHAs MOLLHOCTb, coobluaemMasi XuMakoctn B pabo-
Yyel KaMepe U COOTBETCTBYIOWAs rMapaBInyeckoil MOLLHOCTU B noMa-
CTHbIX Hacocax,

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

YMHOXWM YMCIIUTENb MPaBOM YacTW ypaBHeHus (9) Ha neBylo
YyacTb ypaBHeHus (13) a 3HaMeHaTesnb Ha npasyto:

Qr H NMH (14)
Ny =
N, @+q,)p,,
Mpov3Beas neperpynnuMpoBKY MHOXUTENen, ¢ y4étom (10)...(12)
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MOXXHO 3anucaTb.:
T ;H (qu )/X/MH
MH y’ H

CnepoBatenibHo, 06wmii KM Hacoca paBeH MpOM3BEAEHMIO
Tpex yacTHbix KMNA- ruapaBnmMyeckoro, 06beMHOMo 1 MEXaHMYECKOro.

=N, My My, (15)

2 Knaccudpmkaumsa potopHbix O'M

2.1. Obiyme rosioxenus. POTopHble Hacockl - O'M c BpallaTenb-
HbIM WM BpaLlaTeNbHO-MOCTYNaTelbHbIM ABMXEHMEM paboumx opra-
HOB - BbITECHUTENEN. XXNAKOCTb B 3TUX HAcocax BLITECHSETCS B pe-
3ynbTaTe BpawaTesnibHOro (B LWeCTepeHHbIX M BUHTOBbLIX HAcocax) uau
BpaLlaTesibHOro M OAHOBPEMEHHO BO3BPATHO-MOCTYNATENbHOIO ABU-
)KEHUSI BbITECHUTENEW OTHOCUTENIbHO poTopa (B POTOPHO-MOPLUHEBbIX
W NAACTUHYaTBLIX Hacocax).

OcobeHHOCTblO paboyero mpouecca Takux HacoCOB ABASIETCS U
TO, YTO MpW BpalleHun poTopa paboune kamepbl NepeHOCaTCs M3 no-
NTOCTU BCacblBaHMS B NOMOCTb HarHeTaHus n obpatHo. MNepeHoc pabo-
YMX KaMep C XWMAKOCTbIO AenaeT U3NIMWHUMK BCacbiBaloWMe N HarHe-
TaTesbHble KanaHbl.

OTCyTCTBME BCACbIBAlOWMX M HarHeTaTeNbHbIX KanaHoB B poO-
TOPHBIX Hacocax SIBNSIETCS OCHOBHOM KOHCTPYKTUBHOW OCOBEHHOCTbIO,
KOTOpasi OT/MYAET MX OT MOPLUHEBbLIX HACOCOB.

POTOpHbIN Hacoc O6LIYHO COCTOMT M3 TPEX OCHOBHLIX YacTen:
ctaTopa (HenoABMXXHOro KOpryca), poTopa, XeCTKO CBA3aHHOro C Ba-
JIOM Hacoca W BbITeCHUTENs (OAHOr0 MM HECKOSbKUX).

B HEKOTOPbIX POTOPHbIX HACOCax pPoTop OfHOBPEMEHHO SIBJISET-
C9 U BbLITECHUTENIEM, B 3Tux C/lyyasix B Hacoce AO/KHbI ObITb ele
104BKHbBIE 3/IEMEHTBHI, HA3bIBAEMbIE 3aMbLIKATENSIMU, KOTOpPbIE 0bEC-
1e4YuBalOT HEOOBXOANMYIO rEPMETUIALMIO PaboyYux Kamep. Haripumep,
B TPEXBUHTOBBLIX HAcocax BEAYLMY BUHT SB/ISETCS OfHOBPEMEHHO
POTOPOM U BbITECHUTENIEM, 8 AB3 BEAOMbIX BUHTE HE Harpy)xeHbl Mo-
MEHTaMU U BbIITOJTHSIIOT QYHKLMIO 38MbIKATESEN.

Paboumii npoLecc poTOpHOro Hacoca CKnaablBaeTcs U3 Tpex 3Ta-
NnoB: 3anosiHeHne pabounx Kamep >XMAKOCTbIO; 3aMblkaHue (u3ons-
unm) paboumnx Kamep U MX NepeHoc; BbITECHEHNE XWUAKOCTU n3 pabo-
umnx kamep.

OCHOBHbIMM CBOMCTBaMM POTOPHLIX HAaCOCOB, BbITEKAOWMMU U3
cneundmrkn nx pabodero npouecca v OTIMYAOWMMKU UX OT MOPLUHE-
BbIX HACOCOB, SBMSKOTCA Cneayowme:

1. O6bpaTMMOCTb, T. €. CNOCOBHOCTb POTOPHBLIX HACOCOB paboTaTb
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B KayecTBe ruapoasurateneil (rMapoMoOTOpoB). ITO 03HAYaeT, 4yTo
XXNAKOCTb, MOABOAMMAs K Hacocy MnoA AaBfeHueM, 3acTaBisieT Bpa-
WaTbCs poTOp U Bas. NopLUHEBLIE HACOChI 3TOWM CMOCOBHOCTLIO He 06-
najator.

2. BbICTpOXOAHOCTb, T.e. BblCOKas YrioBasi CKOpPOCTb. Makcu-
MaJIbHO AOMYCTUMbIE 3HAYeHWsl 4aCTOTbl BpPALLEHWUS ANS POTOPHBIX
Hacocos N=(2...5)10° 06/M1H, MPUYEM HVDKHWIA Mpeaen COOTBETCTBYET
60MbLlWMM HacocaM, a BEPXHWUIA - ManbIM. 1S NOPLIHEBbLIX HACOCOB 3TK
3Ha4YeHUs1 B HECKOJIbKO pa3 MEHbLLE.

3. CnocobHocTb paboTtaTb TOMBKO Ha YMCTLIX (OTGUIbTPOBAHHbIX
N He coaepXalimx abpasmBHBLIX U METa/NIMYECKMX YacTul), Hearpec-
CMBHbIX N CMa3biBaOWUX XUAOAKOCTAX. 3N TDGGOBaHVIﬂ K >XUAKOCTU
06ycnoBfieHbl ManbiMK 3a30paMn B POTOPHOM Hacoce M TPEHWEM Me-
XAy 06paboTaHHbIMM MO BbICWUMM KMaccaM TOYHOCTM W YWUCTOTbI NO-
BEPXHOCTSIMU CTaTopa, POTOpa U BbITECHUTENEN.

Ecnn nepBble ABa CBOMCTBA POTOPHbLIX HACOCOB SIBNSKOTC WX
NMpPenMyLLECTBOM, TO TPETbE CBOWCTBO OrpaHWYMBAET MpPUMEHEHUE
3TUX HacocoB. PaboTa HacocoB Ha BOAE MCKIIIOYAETCS, TaK Kak BOAa
BbI3bIBAET KOPPO3MIO M BeAET K ObICTPOMY M3HALIMBaHWUIO paboumx
OpraHos.
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Mo XapaKTepy ABWXXEHWSI BbITECHUTENEW POTOPHbIE HACOChl pas3-

AENSIOT Ha POTOPHO-BpallaTesibHble (puc.2.,

a-k) W pOTOpHO-

nocTynatenbHble (puc.2., #-1); B NEPBbIX paboune opraHbl CoBepLUa-

IOT NIUllb BpallaTeNbHOE ABUMXXEHUE, a BO BTOPbIX - OAHOBPEMEHHO C

BpallaTe/ibHbIM €lle U BO3BPATHO-MNOCTyNnaTeNbHOE ABUXEHWE OTHO-

cUTENbHO poTopa.
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Puc.2 Knaccugmkaums o KOHCTPYKUMM paboyeri KaMepbl: a —
LIECTEPEHHBIVY, 6, B —KOJIOBPATHBIY, I —BUHTOBOY, [,€ — LUNOEPHBI
(18CTUHYATBIN), K- QUIYPHO-LUIMOEPHBIV, M, K, J1 — aKCHaslbHO-
[1OPLLIHEBOU, M,H,IT — PAANA/TIbHO-ITOPLLIHEBOM.

K poTopHO-nocTynaTenbHblM OTHOCATCS WwnbepHble (B OCHOBHOM
NAacTMHYaTble) U POTOPHO-MOPLUHEBbIE HACOCHl. Pasnuuve mexay
HUMW 3aKNIOYAETC He TONbKO B (hOpMe BbITeCHUTENen (NIacTuH U
MOPLUHEN) N XapaKTepe ABMXXEHUS XXMAKOCTM B HAacoCe, HO U B CMOCO-
6e orpaHuyeHus (obpasosaHusa) pabounx kamep. Ecnu B mnactuHya-
TOM Hacoce paboune Kamepbl OrpaHUUYMBAIOTCA ABYMS COCEHUMU Bbl-
TecHutenamu (nnacTMHamMun) M NOBEPXHOCTSIMM poTOpa M CcTaTopa, To
B POTOPHO-MOPLUHEBLIX HAcocax OHW 06pa3oBaHbl BHYTpU poTOpa M
3aMbIKAKOTCS BbITECHUTENSMMN.

POTOpHO-MNOpPLUHEBbIE HACOCHl MO PaCcMoNOXeHUIO pabounx kamep
[AENSATCA Ha pafuvanbHO- M akCcManbHO-NopLliHeBble. Paboune kamepbl
nx 0bpa3oBaHbl MOBEPXHOCTSIMU LMMHAPOB U MOPLUHEN, @ OCM NopLu-
Hel napannenbHbl ocv 610Ka UMAMHAPOB MW COCTaBASIOT C HeW yron
He 6onee 45°. AKcManbHO- MOpPLUHEBbIE ruapoMalunHbl (AMMM) ganee
NnoapasfensoTcsd Ha MayHxepHble (beclwaTyHHble) UM MOpLIHEBble
(waTyHHbIe).MopwHesble AMIM (WwaTyHHbIE) noapa3aensioTcs Ha TM
C HaK/IOHHbIM UCKOM U C HAK/TOHHbLIM 6/10KOM LIMAMHAPOB.

PoTopHO-BpallaTenbHble Ha- COCbl pa3fensioT Ha 3ybuatble u
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BMHTOBbIE. B 3ybuaTbiX Hacocax poToOp W BbITECHUTENb MMEIOT (hopMy
3ybuaTbIX KOMec, a XWAKOCTb NepeMeLLaeTcsl B NJIOCKOCTU MX Bpalle-
HMsl. B BUMHTOBbLIX Hacocax poTop MMeeT ¢opMy BWMHTA, KOTOPLIN of-
HOBPEMEHHO BbIMOHSAET (PYHKUMIO BbITECHUTENS, @ XMAKOCTb B HACO-
Ce MepeMellLaeTcs BAOSb OCel BpalleHWUst BUHTOB. OCHOBHOW pasHO-
BMOHOCTBIO 3y64aThiX HACOCOB SBAAIOTCS LIECTEPEHHbIE.

2.2 lllecreperHbie OM LecTepeHHble HAcOCbl BbINOMHAKTCSA C
LUECTEPHAMM BHELUHEro U BHYTPEHHero 3auenneHusl. Hambonee pac-
NPOCTPAHEHHBIM SIBNIIETCS HAaCOC MEPBOrO TWMA, KOTOPbIA COCTOUT U3
napbl 3aUenISOWMXCS UMIMHAPUYECKMX LIeCTePeH, MOMELLEHHbIX B
MIOTHO 06XBaTbIBAKOWMI MX KOPMyC, MMEKWMN KaHasbl B MecTax
BXOAA B 3auUensieHne n Bbixoda u3 Hero (puc. 3, a), Yepes KoTopble
ocywectenseTcs noasog (BcacbiBaHne) u oTBoA (HarHeTaHMe) Xua-
KOCTW.

Mpn BpalLEHMN LIECTEPEH XMUAKOCTb, 3aK/IlOYeHHas BO BnaanHax
3ybbeB, NepeHOCUTCs U3 Kamepbl d BCacbiBaHWsl B KaMepy C HarHeTa-
HUs,, KOTopasi obpa3oBaHa KOpMycoM Hacoca v 3ybbsiMu a;, by, ap, u
b,. MNMoBepxHoCTM 3ybbEB aj, M @, OMbIBAEMbIE XWAKOCTbIO MOA AaB-
NIEHWEM P, BbITECHSIIOT MpPWU BpaLleHNM LecTepeH Honblue XUAKOCTH,
4YyeM MOXET MOMEeCTUTbCA B MPOCTpPaHCTBe, 0CBO6OXAaeMoM 3auen-
naowmnmmcs 3ybosmn by, n b,. PasHocTb 06bEMOB, ONUCHIBAEMBIX pa-
604YMMM MOBEPXHOCTAMM 3TUX ABYX Map 3ybbeB, BbITECHSIETCA B Ha-
FHETATENIbHYIO NIMHUIO Hacoca.

CnepyeT 3aMeTUTb, YTO MOCKONbKY XUAKOCTb BBLITECHAETCH HE
T€/10M 3Y6bEB, @ B PEIY/ILTATE CMbIKaHNS ABYX BPALYAIOMXCS KOSEL,
OfHO M3 KOTOPbIX MMEET MepeMeHHble MO Yr/ly NOBOPOTa CEYEHUS,
nogaya He 3aBucuT OT obbema 3ybbeB, WM MHa4e, Nogaya He Hapy-
LnTCs, ecnm 3ybbs 3aMeHUTb MNacTMHAMWU 3BOJSIbBEHTHOrO Mpoduns
(puc. 3, a), 3auennsowmmmcs B Touke O.
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X yllpaBJleHl/Ie AUCTAHIIMOHHOTO 06yqum{ U MMOBBIILIEHU A KBH]II/I(l)I/lKaLLI/II/l
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Puc. 4. lllecreperHbivi Hacoc tuna HLLU-10: 1- kopnyc, 2-
QUIrypHass MaHxeTa, 3- noguwmnHnk;4, 13- seqomas n BegyLyas
LIECTEPHHU, 5- 60/T; 6- PE3NHOBOE KO/IBLO, 7- KO/IbLO, 8-
OropHble Kosiblya;, 9- maHxera, 10- rniactuHa;, 11- KpbllUKaE,
12- wtnot

Puc.3. Cxembl K pacdery rogayun LECTEPEHHOIo
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JlabopaTopHas paboTa Ne1l

3TM Hacocbl, B YaCTHOCTU HAaCOChl C LUECTEPHSAMU BHELLUHEro 3a-
LenneHns, NpocTbl MO KOHCTPYKUMM W OTANYAIOTCA HAAEXHOCTbIO,
ManbiMu rabaputamMu u Maccor. MakcumanbHoe AaBfieHve, pa3BuBae-
MOe 3TWMW Hacoca-
MK, 06blyHO 10 MIMa
(100 kr¢/c) w, pe-
xe, 15-20 MMa(150
- 200 kr¢/cr?). Cos-
JaHbl TakKe Hacochl,
npurogHble ans
paboTbl npu paene-
Hum 30 MMa (300
Kkrc/cm?).

MNopaya  Haco-
COB, MpeAHa3HayeHHbIX Ans paboTbl HA HU3KUX AABMEHUSIX, AOXOAUT
no 1000 n/MuH (1 #°/muH). Hacockl OTAMYAIOTCS GOMBIUMM CPOKOM
CNyX6bl, KOTOPbIA ANS KaYecTBEHHbIX 06pa3LOB CEPUIHOMO UCMOMHE-
HW1a aoseaeH Ao 5000 u.

B wectepeHHbIX (M BUHTOBBIX) MMApPOMalLUMHAX OTCYTCTBYET 3¢-
(eKT AeiCTBMS Ha KOHCTPYKLMIO MHEPLIMOHHBIX CUM ABWKYLUMXCS fAe-
Tanen.

¥ [ he2m

Puc. 5 YnpoueHHas cxema me-
XaHN3Ma 104a4Yn LIECTEPEHHOMO HACO-

Puc. 6 CpaBHMTEHbe/e Ir: a5ap14rb/ LIECTEPEHHBIX HACoOCOB paB-
HOU 110AaYM 1PM DA3/INYHBIX YUC/Iax 3YObEB.
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OHM ponyckatT OTHOCUTENBHO BbICOKME YacCTOThbl BpalleHus, a
TaKXKE KPAaTKOBPEMEHHbIE NEPErpy3Kn No AaBJIEHUIO, BENNYUHY U
OIUTENbHOCTb KOTOPbLIX OMnpeaendatoT B OCHOBHOM pa3Mepbl noawun-

HMKOB.
et N MakcumanbHble
___ / § - 4acTOTbl  BPALLEHMS

) / " ) V/ COCTaBAAOT  06bIYHO
/ Z 2500 v 4000 06/MUH,
\ - pna HacocoB Hebosb-
"\" - - WX nogay Aaonycka-
= totcsa 6onee BbICOKME

2 . 5 YacToTbl  BpalleHus.

Puc. 7 CxemMbl HacocoB C KOCo3y- (12000 ) 18000

6biM (@) v weBpoHHbMU (6) wectepHs-  O0/MWH.)

Y
%
2%

5 'l‘\\i\\
NEGD

g)

a) :
Puc.9 Cxembl pasrpy3ku LUIECTEPEH OT CH/1 GBJIEHNS XNLJ-

BecoBast oTaaua (BecoBol 06bEM) LUECTEPEHHBIX M'MAPOHACOCOB,
noja, KOTOPOW MOHUMAETCA BEC, MPUXOASLWIMIACS Ha eAVHULY MOLLHO-
ctn, coctaensieT 11-18 H/KBT 1 B oTAEbHbBIX KOHCTPYKUMAX AOXOAUT
no 7 H/kBT npu gaBneHnn 21 MMa. O6beMHbiii KMNJ wecTepeHHbIX
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HacoCoB NPV HOMUHaNbHbLIX pexuMax paboTel goBeaeH Ao 0,95-0,96 n
obwwuii KA - ao 0,87-0,9. B Hacocax € KOHCTPYKTUBHO Y/yULLIEHHBIMM
y3/1aMU paauvanibHOM U TOpLEBOMN repMeTusaumm obbemHbit KM goc-
TUraeT Npu HOMMHaNbHOM AasneHun 10 Mla 3HaveHuns 0,98, a mexa-
Huyeckuin KMNA- 3HaueHus 0,94.

3.lllecTtepeHHble Hacocbl Tuna HLU

LLlectepéHHble Hacocbl TMNa HLL 4yacTo npuMeHsIoTCS B Kadecte
WCTOYHMKA MMAPaBINYECKON SHEPrMn ANs NpvMBOAA MMAPOLMAVHAPOB,
obecrneunBaloLLmMX passinyHble YCTaHOBOYHbIE ABUXEHMS.

Hacoc HLU-10 ww-

pOKO TMpUMEHSIeETCS B 4 5
rmaponpveogax — rop- . »
A

7/
MOPTHBIX CUCTEM U Ap. H ?
OH COCTOMUT W3 Kopnyca 4 \ RN
1 (puc.4), kpbiwkn 11 T = 177 NN
M Kadalowero  ysna, : Y
KOTOpbIN  BXOAAT Be- ki W N
Aywasa 13 n Begomas 4 @gy 7 /// A
LlecTepHn, fABa noa-
wunHuka 3, ase ¢u- 21 //Q?Z ///’///&
rypHble MaHXeTbl 2 U

nnactHa  10.  CTbIK \\\\\\\\
Kopriyca C  KpbILIKOM ‘

YN/IOTHEH  Pe3MHOBbLIM
KonbuoM 6 Kpyrnoro
ceyeHns. Kpblwka Kpe-
NUTCS K KOpMycy Boce-
Mbto 6onTamm 5 u LeHTpupyeTcsa aByms wtudtamm 12, Ban ynnotHeH
MaHXXeToN 9, YCTaHOBNEHHOW C OMOPHbLIM KOMbLOM 8 U 3aKpensieHHOM
OT BbIMaAeHMsl KOSbLIOM 7.

3a3op No TopuaM LIecTepeH aBTOMaTUYeCKn perynupyetcs nog-
YKMMOM MOAWMMHUKOB K TOpLUaM LecTepeH Mac/ioM noj BblCOKUM [aB-
NeHneM, NoCTynalwWwmM B MoaocTu B. YTeukn uyepe3 CcMasouHble Ka-
HaBKM M NO uandam LWecTepeH cobuparTcs U No UTOMY KaHany oT-
BOASITCS BO BCAcbIBalOLWMI KaHan Hacoca.

Mpn BpaweHun 3ybuaTbiX KOMeCc Kamepa BCacbiBaHUS HACoOCa,
pacrnofioXXeHHas CO CTOPOHbI BbixoAa 3ybbeB M3 3auenneHus, yBenu-
YMBaET CBOM 0ObEM M 3amnosiHsSieTCs MacsioM. MNocrneaHee nepeHocuTcs
B NONOCTb HAarHeTaHus u Npu Bxode 3ybbeB B 3auenneHve BblAaBn-
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BAETCS M3 BNaAWH LUEeCTepeH.

Hacoc HLL-46Y ycTpoeH, B OCHOBHOM,aHanorM4yHo Hacocy HLL-
10, XOTS1 MMEIOTCS HEKOTOPbIE OT/INYKS B YCTPOWCTBE YMIOTHUTENBHO-
ro ysna. B kopnyce 5 (puc. 10) pasMelleH Kayalowuii y3es, CoCcTos-
Wi 13 Beaywein 3 v BegoMoW 1 LLeCTepeH, YeTblpex BTYIOK 2.
Kpbllka Kpenutcs K Koprnycy 60iTamMu C MPY>XWHHbIMK - Waibamu.
MpUBOAHON KOHEL, BeAyLleN LEeCTEPHU YMNJIOTHSETCS MaHXeToM, 3a-
KPEMEHHOM CTOMOPHbLIM KOMbLIOM. MaHXeTa, iBa Kofblia, BKnaabiw v
ynnoTHeHWe 06pasyloT y3en ynnoTHeHW. Kopnyc Hacoca M3roToBseH
U3 anioMuMHMeBOro crnaBa (cMnyMmH). Ha 6GOKOBbIX MOBEPXHOCTSIX
Koprnyca MMelTCs MAaTUKM C YeTbipbMs pe3bboBbIMM OTBEPCTUSIMU
NS KpensieHns apMaTypbl BCacbiBAOLWEro M HarHeTaTesbHoro Tpy6o-
NpoBOAOB. B KOpnyce BbINOMAHEHbI PACTOYKN MOA LUECTEPHN M BTYIIKM,
KOTOpbIE CAyXaT ornopaMu Ansa uand 1 ynjaoTHEHUSAMM TOPLUOBbIX MO-
BEPXHOCTEN LUECTEPEH.

PerynupoBaHue TOpLOBbLIX 3a30p0OB MPOMCXOANT aBTOMAaTUYECKM.
Macno 3 Kamepbl HarHeTaHus NOCTynaeT B MOMOCTb A Hag BTY/KaMM
N CTPEMUTCS MpwKaTb MX K TopuaMm wecTtepeH. Co CTOPOHbI 3ybbeB
LecTepeH Ha BTY/IKM Mac/io TakKe OKa3blBaeT AaBNeHWe, HO Ha He-
CKOMIbKO MeHbLUY0 niowaapb. MpvxuMatollee ycunme HesHaumTenbHO
NPEeBOCXOAUT OTXKMMALOLLEE YCUINE, YTO NO3BOMISIET COXPAHUTL MIEH-
Ky CMa3sKMu.

YnnoTHeHWe 1 BKMadbliW NpeaoTBpaLlaloT NepeTok Macna M3 no-
noctn A BO BcacbiBatoLyto Kamepy. CTbiK KOpMyca W KpbILWKKX ynoT-
HeH MaHxeTol 11, a konbua 13 npensaTCTBYIOT BbiAABIMBaHMIO €e B
3a30p MeXAy XBOCTOBMKOM BTYSIKM M OTBEPCTUEM B KpbILIKE. YTEUKU
yepes 3a30p Mexay uandamu u BTy/IKamMuM NMOCTyNaroT No OTBEPCTUIO
B KPbILIKE W MOMOM BEAOMON LUECTEPHE B MOJSIOCTb Ha AHE KOpnyca,
COeAMHEHHYIO C KaMepoW BcacklBaHusI.

Hacoc tuna HLU-100K (puc. 11) coctouT 13 Kopriyca 7, Kadato-
Lero y3na, BK/OYAIoLWEro Beayluyto 6 1 BeAoMylo 5 LecTepHu, noa-
LUMMHUKOBYIO 3 M NOMKUMHYIO 2 060MbI M ABa MNNaTUKa-3aMblKaTens
1, PE3MHOBbLIX MAHXETHbIX YMIIOTHEHWUIA, KPYF/IOrO0 PE3VHOBOMO YMJIoT-
HUTENbHOMO KOJbLA, KPbILWKX HAcoca M WecTn 60NTOB C MPY>XMHHbBIMK
Wwaibamu.

Kopnyc Hacoca OoTAuT M3 antOMMHMEBOrO CrjiaBa 3aofHO C CO-
€AVHUTESNbHBIM (bNaHUEM, B KOTOPOM MMEKTCS MOCaA04YHbIN LEHTPU-
pylowuii 6ypTMK M 4YeTblpe OTBEPCTUS U MOA KPeneXxHble 60onTbl.
BHyTpM Kopriyca 7 WUMeEeTCs UMAMHAPUYECKU KOMOAEL, B KOTOPOM
NMoMeLlaeTca kadaowmii y3en. B aHe konogua kKopryca Anst Bbixoaa
NPVBOAHOIO Basia MMeETCs KPyriioe OTBEPCTUE, B KOTOpPOe C HapyX-
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HOW CTOPOHbI 3amnpeccoBaHO MaHXETY YMNIOTHEHUS NPUBOAHOMO Bana,
a C BHYTPEHHEN — LEHTPUPYIOLLYIO CTanbHYH BTYJIKY, BbICTYNatOLWyO
BHYTPb Kopryca Ha 4 MM. LleHTpupytowas BTy/Ka NpensTCTBYeT Npo-
BOpauMBaHuIoO Kavawouwero ysna (wecrepeH B cbope ¢ oboriMamun u
nnaTMKamMm — 3amblkaTensMu) BO BpeMsi paboTbl U CAYXWT Hampas-
nsoLwwen npu cbopke Hacoca.

Ha gHe kopnyca (BHYTpM) M B KpbillKE UMEIOTCS rHe3ga Ans
MaHXeT 8 avameTpoM 39 MM, a Takxke KOHuyeckue yrnybneHus, cny-
xawme ans obpasoBaHus kaMepbl OrpaHWYEHUst 30HblI OCEBOro MoA-
Xuma.

Ha 60KkoBOIM MOBEpPXHOCTM Kopryca 7 eCTb ABE CUMMETPUYHO
pacnonoxeHHble 06paboTaHHble MAOCKOCTU H, HA KOTOPbIX UMEIOTCS
no 4eTbipe pe3bboBbIX OTBEPCTUS, NPeAHa3HAUEHHbIX ANs KpenneHus
npucoeavHUTENbHON annapaTypbl (MydT).

B ueHTpe oaHOM M3 NNOCKOCTEN pacnonoXeHo BcackiBatollee oT-
BEpCTME AvaMeTpoM 24 MM. B ueHTpe Apyrov niockocTu uMmeetcs
BbIXOAHOE W/IM HarHeTaTenbHOEe OTBEPCTUE, ANAMETP KOTOPOro TaKOoW
Xe, Kak W BcacbiBatowlero. M3HyTpu koprnyca B BbITOUKY BbIXOAHOrO
(HarHeTaTenbLHOro) OTBEPCTMS BMOHTMPOBAHa MaHXeTa paavanbHOro
nomkmMa, hopMUpyloLLasl KaMepy AaB/ieHMsi, B KOTOPOM co3daeTcs
ycunve ans nomkuma o60orMbl K 3ybbsiM ecTepeH. MoBepx MaHXETb
HaKnafblBaeTCs MeTanmMyeckas ornopHas MnacTuHa ANns nepekpbiTus
3a30pa Mexay KoprnycoM M NOomKUMHOM ob6oliMoit. Mo Mepe M3HOCa
OMOPHbIX MOBEPXHOCTEN C MOMOLLLIO MNOAXUMHOM 060MMbI KOMMNEHCU-
pyeTcs pafuanbHbli 3a30p MexXzy CBOEW YMMOTHSIIoWeEN MOBEpPXHO-
CTbtO U 3y6bsMK LLECTEPEH.

C Hapy>HOM CTOPOHbI Ha [AOHbIWKE KOPMyca BbIMNOSIHEHA 3TUKET-
Ka, 0Bbl4HO METOAOM TUCHEeHMs. Ha 3TUKeTKe HaHeceHbl: aMbnema
3aBofa, Mapka Hacoca, NOCT, HOMWHaNbHOE AaBneHue, reoMeTpudye-
CKuii 06beM, 06beMHas Mofdaya Hacoca 3a MUHYTY MpU HOMWHANIbHON
YacToTe BpalLEHNs, HOMWHaNbHAs YacToTa BPaLLEHUSI B MUHYTY U HO-
Mep Hacoca. [1se nepsble Uundpbl HoMepa 0603Ha4aloT roj Bbinycka, a
OCTanbHble — HOMep Hacoca. HapyxHas uunuMHapudeckasl noBepx-
HOCTb KOpryca rnafkas, a Y HacoCoB HEKOTOPbIX TMNOpa3MepoB C Ha-
PY>XHO CTOPOHbI B CpeAHEN 4YacTh 3a04HO C KOPMyCOM OT/UTbI ABa
pebpa XeCcTkoCTu.
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Puc. 11. lllectepeHnbivi Hacoc Tuna HLL-100 K (Kpyr/ibii):
1- nnatnk; 2 — nomkumHas obovima; 3 — 060MMa-roaLINITHIK, 4 -
BTyJIKa; 5, 6 — BasI-LWECTEPHU, /- KOPIIYC;, 8, 9- MaHXXETHI.

Beaywas 9 (puc. 12 a) n Begomas 4 wecTepHU Hacoca U3roTos-
NEHbl U3 NErMpOBAHHOM CTa/M Kak OAHO Uenioe ¢ uandaMn u UMeoT
no 9 3ybbes y wecrtepeH HacocoB HLLU-32 n HLLU-50, no 30 y wecTtepeH
Hacocos HLLU-67, no 9 y wectepeH Hacocos HLLU-100 n no 10 3y6bes y
wectepeH Hacocos HLLU-160 n HLU-250. Beayuwue wectepHn 9 Haco-
COB MMEIOT YA/MHEHHBIA LWAMLEBON KOHeL, Bana, npeaHa3HayeHHbIN
ANsl coeauHenust ¢ MydTon npueoaa.

B Topue wnuueBoro KoHua Bafa BbINOAHEHO pe3bboBoe OTBEp-
CTVME MOZA BWHT KpenneHusl coeanHnTenbHon MydThl npueoaa. Kpome
TOro, Ha LWIMLEBONM YacTu Basla BeAyLEN LIECTEPHN UMEETCS Kpyro-
Basl kaHaBka, B KOTOPOM pacrofiaraeTcs creumanbHoe rnagkoe CTo-
MOPHOE KOMbLO (Ha PUCYHKE KOMbLO HE MoKa3aHo), B KOTopoe ynupa-
eTcs coeanHuTenbHas MydTa. Begomble wectepHu 4 Hacoca OTnYa-
IOTCA OT BeaylwmuX TeM, 4To Mx uandbl UMET OAMHAKOBYIO ASIMHY.
Ocyv BEAOMbIX LLUECTEPEH CKBO3HbIX OCEBbIX OTBEPCTUIN HE UMELOT.
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Puc. 12 lllecrepeHHbivi kpyr/ibiwi Hacoc twna HIL-100: 1 — kpeiww-
Ka Hacoca, 2 — romMKUMHas (NI04BMXKHAS) 000viMa; 3 — MOALLIMITHMI-
KOBas oboviMa; 4 — ILIECTEPHS BEAOMAS, 5 — MaHXETa paamasibHoro
nomkuMa;, 6 — MaHxera AnamMeTpom 39 MM, 7 — LEHTpupyrowas
BTy/IKa;, 8 — Kopriyc; 9 — wecrepHs Begywjas, 10 — 6o/Tbl € rpy-
IKUHHBIMU LLIBHOaMYN [/15 KDEIJIEHNS] KPbILLIKW Hacoca: 11 — Marxera
anameTpom 16 Mm; 12 — MaHXeTa ANamMeTpom 29 MM, 13 — rniatuku-
3ambikatesib; 14 — YrIOTHUTE/ILHOE KOJIbLIO KPbILLKW Hacoca, B —
BbITOYKY 104 Lar@bl WECTEPEH, I — OTBEPCTHE ANAMETPOM 6 MM, 4
— pPacTo4Kka AUAMETPOM 6 MM U I71Y6UMHOYM 2 MM; € — KOoCble OTBEp-
CTUSI; XK — 1a3bl 1104 N/1aTUKU-3aMbIKATE/H, 3 — TPEYIO/IbHbIE 133bl;
U — OTBEPCTUE /IS KPEINIEHNS HAcoca, K — OTBEDPCTUE BCACHIBAIO-
wjee (BXO4HOE); /1 — KaHAaBKa 4719 OTBOA4A yTeqek; M — OTBEPCTHUS
nog 6ostel 10, H — 06pabOTaHHbIE M/IOCKOCTU U1 KPEMJIEHUS PpU-
COEAUHUTEIBHOM apMaTypbl; 0 — (hacka LWHPOKas, 1 — OTBEPCTUE
ANGMETPOM 6 MM; p — OTBEPCTUE HarHETaTe/IbHOE.

Tabnuua 1,
TexHndeckne xapakrepuctuku Hacocos twos HLL-Y n HLL-K
MNokasaTtenu 3HayeHus
Mapku Haco-

' 32y | 46y | 32 322 50 50-2 67 100-2
coB: HLL-

CP;36°“'”” o6veM, | 27| 465| 315| 315 | 488| 488 | 69 | 988
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[aBneHne Ha Bbl-

X0A4e U3 Hacoca, 10 10 125 | 14 125 | 14 10 14
MMa (kcr/crP): (100)| (100)| (125)| (140) (125)| (140) (100)| (140)
HOMWHaNbHOe

14 14 16 16 16 16 135 16
MakcuMarsbHoe

(140)| (140)| (160)| (160) | (160)| (160) | (135)| (160)

[laBneHne Ha BXo- 0,08- 0,08- 0,08-| 0,08-
ne s Hacoc, MNa | 98| Q08| 0085 o7y | G083 oyr | g1z | 012
Kre/em? 08 | 08 | 085| 0812| 085| 0812 f’j’ 0812

YacToTa BpalLe-
HWs, 06/MWH: HO- 1650| 1650\ 1920| 1920 1920\ 1920 1500\ 1500

MWHanbHas
MaKCMMasbHast 1920| 1920\ 2400 2400 2400\ 2400 1920 2000
MWHMMarbHas 1200\ 1200\ 960 960 960 960 1200\ 960
HoMuHanbHas 525 767 | 568 556 | 881| 862 | 931 | 1393

nojava Jsi/MuH
HoMuHanbHas

notpebnsemas - - 12,1 | 154 20 238 17,9 | 375

MOLWHOCTb, KBT

KMNAa, He mMeHee, 092 | 092| 094| 092 094 | 092 092 | 094

06bEMHBIN
MOHbIN - - 085] 083 | 085] 08 | 085]| 085
Macca, Kr 53 | 7 66 | 68 78 | 74 174 175

HanpasBneHue BpalweHus BeayLlero sana - lNpasoe unu nesoe no Tpe-
60BaHUIO 3aKa34mnka

4. Nopsaaok npoBeaeHus nabopaTtopHoit paboTbl

1. N3yunTb KOHCTPYKUMIO AaHHOW OIM.

2 CxeMaTn4yHO 3apucoBaTb AaHHyo OIM, onucaTb npuHUMN ee
[ENCTBUS M BBINOMHUTL 3CKU3 OTAENbHOrO 3neMeHTa (MO yKasaHWio
npenogasaTtens).

3. Onpepenutb pabounii 06beM g ykasaHHo OI'M

4. OueHUTb KpyTALWMN MOMEHT M, BOCMONb30BaBLUNCE MpWUGIK-
»XeHHon chopMynoi onpeaeneHus avametpa Bana d, U3 cpegHeyrne-
poauctoii ctanu (0,=500...800 MMa) (ans cnyyas AencTBus nepe-
MEHHOW Harpysku 1 Manblx M3rnbaroLmx MOMeHTOB /4/):

d= 0.0033\/E = 0.00331/@ =0.00R/272M , m, (16)
n n

5. OnucaTb TexHonornyeckuii npouecc c6opku 1 pasdopku OIM.
6. B 3aknounTeNbHON YacTy U3NOXWUTL BbIBOALI O MPUrOAHOCTU
AaHHol OI'M Kk akcnniyataummu.
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5. KOHTposibHbIE BOMPOCHI

1. YcnoBHble 0603Ha4YeHnsi 06 BEMHBIX TMAPOMALUMH.

2. MpuvHUMN AeNCTBUSE 0O6BEMHbBIX TMAPOMALLINH.

3. MNoapobHas knaccudukaums U KOHCTPYKTUBHbIE 0COHBEHHOCTU
paccMaTpyvBaeMON rMapoMaLlUHbI.

4. OcobeHHOCTU paboyero nNpouecca U3y4yaemMon rMapoMaLlivHbI.

5. OcHoBHble NapaMeTpbl 0O6bEMHbIX TMAPOMALLVH.

6. O6bnacTb NpUMEHEHWS T’MAPOMALLMHBI.

7.06paTMMOCTb, PEBEPCUPYEMOCTb, PEryIMPYEMOCTb OBbEMHbIX
rMapOMaLLVH.

8. Tun pacnpepenuTenbHOro y3na U ero KOHCTPYKTMBHbIE OCO-
6eHHOCTH.

9. Onpeaenenune paboyero obbvema MM.
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