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BuOpanmonHsIii 31€KTpOHACOC CONEPXHUT 3MeKTpoMarHuT (1), cocrosmuii u3 cepaeunnka (15) u odmotku (16),
BuOparop ¢ sxopeM (2) m mrokoMm (3), a Takke Hacoc ¢ kopmycom (11) m mopmHem (8), mpudeMm SIKOpb
(2) BuOparopa cBsi3aH C OFHOW CTOPOHBI ¢ cepaedHuKoM (15) amekrpomarnuta (1), a ¢ APYroi - co IITOKOM
(3), Ha xoTopoM 3akpermsieH amopru3zarop (4), ycranosieHa aumadparma (6) u 3akpemsieH mopiieHs (8) Hacoca,
pacronokeHHBIH B paboueir kamepe (33) xopmyca (11) macoca. Kopmyc (11) Hacoca BBINOJNIHEH ¢ KaHajdaMHU
(30, 31) nna coenunenus pabouelr kameps! (33) ¢ HamopHO# monocTeio (32) Hacoca, CHAOKEHHOTO BCTPOECHHBIM
oOpatHeIM KiamaHoM (9) u oxBarbiBaromMu kopmyc (11) Hacoca mo mepumerpy MOCTYIUIEHHS M3 CKBa)KMHbI
nepeKkayrBacMoi KHUAKOCTH JyrooOpasHbIMH (uibTpyrommmu cetkamu (12), ycTaHOBICHHBIMH ¢ 0Opa3oBaHHEM
npoTOYHOTro 00beMa (18) OUHIIeHHO KHUIKOCTH, CBI3aHHOTO Yepe3 o0paTHBbIi kianaH (9) ¢ padoyeit kamepoii (33)
JUISL MX TIOTIEPEMEHHOTO COCIMHEHUSI HIIH pa3beJMHEeHNsI, IPU4eM 00paTHbIN KiianaH (9) BBIIOIHEH ¢ BO3MOXKHOCTBIO
BIIyCKa IepeKaurBaeMoii )KUAKOCTH B pabouyio kamepy (33) npu nrkeHun sikops (2) u mroka (3) ¢ nopuseM (8)
B HallpaBJIeHUH 3JeKTpoMartuTa (1) u mpekpaiieHus BIycKa IpU IBIKEHUU sKopsd (2) u mToka (3) ¢ nopuHeM (8)
B TIPOTHUBOMOJIOKHOM HarpaBineHun. Kopryc (11) Hacoca BEIIOIHEH ¢ CONPsDKEHHBIMU KOHYCOOOpa3HON 4acThio U C
IUTHHIPUYICCKON YaCThI0, CHA0KEHHOM C OJJHOI CTOPOHBI MOTEPEUHOM cTeHKOM (36), mpu 3TOM padbouas kamepa (33)
kopmyca (11) Hacoca coeiHEeHa ¢ HAOPHO# MonocThio (32) Hacoca kaHanamu (30, 31), BBIMOTHEHHBIMY B HAKIIOHHBIX
BBICTYTIAIOIIMX PaAHANIBHEIX pedpax xopiyca (11) Hacoca. @usrpyromue cetku (12) 3akperieHs! ¢ 00pa3oBaHuEM
HpoToYHOTro 00beMa (18) OUMIIeHHOM KUKOCTH BOKPYT IIMIMHIpHYeckoi yactu kopmyca (11) Hacoca. ITorpyxuoit
BUOPAIIMOHHBIN 3IeKTpoHAcoC P (HEKTUBHO 3alIUIIEH OT 3aCOPEHUsI 0€3 yBEINYEHUS TabapuTOB C IIOMOIIBIO CETOK
MHHUMAJIBHOH MacChl 1 UMeeT COaJIaHCHPOBaHHYIO 0e3 IepeKkoca OTHOCHTEIBHO OCH MOIBEIIMBAaHUS KOHCTPYKIHIO,
YTO yAydIlaeT AMHAMHYECKHE XapaKTePHCTHKU €ro paboThl B CKBAKHHE M CO3JA€T YCJIOBUS JUIS JUTHTEILHOH
paboTEl ¢ MUHMMAJIBHBIM H3HOCOM IIPOTOYHOH YacTH, YTO MO3BOJISIET 00ECIEUNTD MOBHIIICHHE KCILTyaTallnOHHON
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IHorpysHoi BHOpaLHOHHDIH 3J1eKTPOHACOC

H306peTeHne oTHOCUTCS K OONACTH MalIMHOCTPOEHHS, B YaCTHOCTH K IOTPYXXHBIM
BHOPallHOHHEIM 3JIEKTPOHAcocaM, QyHKIIHOHUPYIOIHM C HCIIOJIB30BAHUEM HHEPLIHH Cpel,
HalnpHMep IIyTeM BO30YKICHHS B HUX BHOpamuii — BAGPAIIMOHHBIM HAaCcCOCaM.

IIpocTas KOHCTPYKLMS M3BECTHBIX BUOPAIIHOHHBIX HACOCOB JIENaeT UX HEIPHUXOTIIHU-
BBIMM KaK B DKCIUIyaTalldd, Tak H B oOcmyxuBaHUH. II0CKONBKY B KOHCTPYKUHH 3THX
HAacOCOB HET BPAIAIOIIMXCS JeTalel M MOANIMIIHUKOB, OHH HE3HAUYUTENFHO HArpeBalOTCH
U He HYXXJAIOTCS B IIOCTOSSHHOM CMa3Ke, KaK HACOCHI IPYT'MX THIIOB.

M3BeCcTeH NOrpy>KHOH BHOpPALMOHHBIN 3/IEKTPOHACOC, KOTOPHIA MMEET TPEX CEKIH-
OHHBII KOPIIyC, B IIPOTHBOIOJIOKHBIX KPaHHHUX CEKLHUSIX KOTOPOTro PacloNOXeHbl KaMepa
BCACBIBAHUS C BIyCKHBIMH OTBEPCTHAMH ¥ OOPAaTHBIMH KJIallaHAMH U CEPACYHUK 3JIEKTPO-
MarHuTa ¢ oOMOTKOH, HMEIOIIEeH CPEeACTBO MOAKITIOYEHHS K CETH MEPEMEHHOrO ToKa. Ka-
Mepa HarHeTaHWs pacIONiOKEHa B CPEAHEH CEKLUH KOpIyca U OTAENeHa OT KaMephl Bca-
ChIBaHHS MEPErOPOAKOH ¢ LIEHTPAIBHBIM OTBEPCTHEM, KOTOPOE MEPHOIUYECKH IEPEKPhI-
BacT yNpPyrud MOPIICHb , CBA3aHHBIH IITOKOM C SKOPEM JJIEKTpOMAarHuTa . B 30He cThika
KaMepbl HarHeTaHUA U CEKIMM KOPITyCa, IIE€ PaclOIOXKEHbI CEPCYHUK U 0OMOTKA, HMEET-
s IMCK00Gpa3sHas NePeropo/iKa ¢ NEHTPUPYIOINM OTBEPCTHEM JUTS LITOKA . Mex Iy 3Toi
NEPEropo/IKoi M AKOPEM PAcHoIOXKEH aMOPTH3aTOp B BHZE ynpyroro Biiaasima. C apy-
roif CTOPOHBI 3TOH NEPETOPOIKH PACIONIOKEHBI KECTKas BTYJIKA, CBOGOJHO OXBAaThIBAIO-
Ias WTOK , H NMPUMBIKAIOWAs K [OPIIHIO ynpyras avadparMa ¢ LEHTPUPYIOIMM OTBEp-
CTHEM JUIsl ITOKA . B 1oIoCTH BTYJKM pa3sMeIlieHa MeTaUIMYecKas CIMpaibHas BO3Bpar-
Hasl Npy>XXHHA, KOTOpas KOHTAaKTUPYET OJHHM KOHIIOM C JIMCKOOOpa3HOi#l Neperopoakoii, a
BTOPBIM - € ynipyro# nuadparmoit. Hacoc npeamoutuTensHO HCIONB30BaTh MPHU IEPEKadKe
BOJIbI U3 CKBAXUH U KOJIOALEB, B QHIBTPOBOi 30HE U MPUIOHHOM YaCTH KOTOPBIX IIPUCYT-
crByet necox (RU 183877). _

YkasaHHbli BHOpalMOHHBIN HACOC HE HMEET CPEACTB 3allMTHI OT aGpa3uBHOTO U3-
Hoca. OCOOCHHO MHTEHCHBHO JIETAIH TaKHX HACOCOB W3HALIMBAIOTCA B TOM CIIydac, €Cld
HOrpyXHOH BHOpaLMOHHBIH HAcOC SKCIUIYaTHPYIOT IS I€PEeKaYMBAHUA BOMBL, B COCTAaBE
KOTOpOii cOiepxKaTcs TBEPAbIE BKIIOYEHHS. PE3NHOBEI MOpIIEHD ABJISETCS CaMOi ys3BH-
Mot paGoyeli feTalbio, Jallle BCero BBIXOAIIEH U3 cTpost. ['ps3Has Boaa ero 6LICTPO pas-
pyHiaer.

M3BecTen Takke MOrpyXHOH BHODALMOHHBIA SJIEKTPOHACOC, CONEPIXKAIIMH 3IeK-
TPOMArHUTHl, YCTAHOBJICHHBIE C [IByX CTOPOH paboueii kaMmepsl, 06pa3oBaHHOM AByMs pe-

SHHOMCTAIMYCCKUMH aMOpPTH3aTOpaMH U KOpITyCOM, B KOTOPOM PpPa3MCILCHbI KiIalaHbl
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BCAChIBAHUS M HarHETaHUs, OTIMYAIONIUICS TEM, 9TO yCHJIHMS DJIEKTPOMArHUTOB, BBIIOJ-
HEHHBIX 0 OpPOHEBOMY THILY, HalpaBJiEeHBl B OJHY CTOPOHY, a OJAMH PE3HHOMETAJLINYe-
CKuit amopTu3aTop, obpasyrolnuii pabouyio kaMepy, HETIOCPEICTBEHHO JKECTKO CBS3aH C
AKOpPEM 3JEKTPOMAarHuTa, a ApYrod pe3nHOMETAJUIMYECKUH aMopTH3aTop, oOpa3yromuii
o6muit 06beM paboyel KamMephl, CBS3aH C AKOPEM 3JEKTPOMarHuTa 4epe3 MITOK, PH 3TOM
3NEKTPONUTaHNE HAacOCa OCYIUECTBICHO OT MOJyNEPUOAHOrO BBIIPAMUTENS NEPEMEHHOTO
TOKa, I7le OT OJHOH IOJIyBOJHBI 3allUTaH OUH 3J€KTPOMArHUT, a OT BTOpPOI MOIYBOJHBI
3allUTaH APYroM 3jeKTpoMarHuT. KiamnaHbl BHINONHEHB! €UHON NETANbI0 U3 HEMETAUIU-
YEeCKOro MaTepuaia ¢ MoJycepudecKol TOJIOBKOH, YNIPYTMMH C U3THOOM IUIaCTHHAMH,
YepeAYIOMMMHUCS NPOPE3sIMU U YIUIOTHSIOIUM GOopTHKOM. B BepxHe# KphIllIKe BBINOJIHE-
HBI BCAaCBIBAIOIIMH U HarHeTalouui narpyoku, B KOTOpbIE YCTAHOBJIEHBI (PUIIBTP U IITYLED
(RU 2462623).

Kpome Toro, usBecTeH MOrpyXHOH BHOpPAIMOHHBIA 3JIEKTPOHACOC, COMAEpPXAIIMil
KOpPIyC, B KOTOPOM YCTAHOBJICH M 3aKpEIUICH JJIEKTPOMArHUT , COACPKALIUI MarHUTONPO-
BOJI, KOTOPBIX BBINIOIHEH U3 JIEHTHI JIEKTPOTEXHUYECKOH CTaIH €AMHOM JETalbIO U COCTO-
UT U3 BHYTPEHHETO, HAPY)XHOI'0 LMIMHAPHYECKUX CEPACUYHHUKOB U SIpMa, BHIIOJIHEHHOIO B
Bujie 6abuHBL. B KOJBIIEBOM 3a30pe MEXIY CeplcYHHKAMH YCTAHOBJIEHA KaTyIIKa 3JeK-
TpUYECKOH 0OMOTKH. SIKOpH 3JE€KTpOMarHuTa BBHIIONHEH B BUJE OaOMHBI U3 JICHTHI JICK-
TPOTEXHUYECKOH CTaIM, BHYTPEHHHI M HApYXXHBIA JHaMETp KOTOPOH COOTBETCTBYET
BHYTPEHHEMY ¥ Hapy>KHOMY IHaMETPy CEPACYHHMKOB JIEKTPOMAarHuTa M KOTOpas KECTKO
3aKpeIvieHa B METAJUIMYecKoH mmaibe. SKoph 3MeKTpoMarHuTa ITOKOM Yepe3 peryIupo-
BOYHYIO IIal0y XKECTKO 3aKpeIuieH OJHUM KOHIIOM B IIEHTPAIBLHOM BTYJIKE C IIIyXOi pe3b-
60l ¥ NONEepEeYHBIMY MIPOTOYKAMH PE3MHOMETAILTNIECKOT0 aMOPTH3aTOPa, & APYroif KOHEL]
3TOr0 MITOKA XKECTKO 3aKPEIUIEH B IEHTPAILHON BTYJIKE PE3HHOMETAJUIMYECKOTO aMOPTH-
3aTopa, KOTOpass KMEET TIONIEPEYHBIE U IIPOJOJIbHBIE MPOTOYKU. Kphillika U pe3nHOMETall-
NMHYECKUH aMopTH3aTop 0Opa3yioT pabouyio Kamepy M 3aKkperieHsl Ha Kopmyce. Ha atom
XKe KOpIyce 4Yepe3 KpBIIKY Ha JPYroM €ro TOpIE 3aKpelyieH Pe3MHOMETAUTHYECKHA
amoptHu3aTop. PesnHOMeTauIn4ecKkue aMOpTH3aTOphl KOHCTPYKTHBHO UMEIOT Pa3IH4YHYIO
XECTKOCTh M B 3aBUCHMMOCTH OT OPHMEHTAllU¥ HAcOCa Ha MOBBHIIICHHBIA HAIlOp WJIH YBEJIH-
YEHHBIA PacxoJ MOTyT OBITh YCTaHOBIEHBI Ha 000MX Topuax kopmyca. Ha kpelmke BEI-
NOJIHEHB] IBa NAaTpyOKa, B KOTOPHIX YCTAHOBJCHBI M 3aKpEIJIEHbl HEMETALTHYECKMMH
(ukcaTopaMu KialaHbl BCachIBaHHUS M HarHetanus. Kianaubl cBOUMH paGOYHMH NOBEPX-
HOCTSMH YCTaHOBJICHBI Ha OJHOM YPOBHE M BBIIIOJIHEHHI C IOIYTOPOHUJAIBHON BBIEMKOIA,

ofpasyromeit ¢ Hapy>KHBIM JJMaMETPOM KilaliaHa yIoTHsomui nosc. Hacoc ykommnekTo-



3

BaH IITYyLEpOM H GHIBTPOM H MOJBEIIMBACTCA K ONOPE 4epe3 OTBEPCTHE B KPBHIIIKE, a
JIEKTPOIUTAHME K KaTylkaM nojaetcs no kabemo (RU 2389910, nportotum).
HenocratkoM 3THX YyCTpOHCTB SBJI€TCS HEONTHMAlbHAsd KOHCTPYKIHS Hacoca U
CMeEIIeHHasd OT OCH Hacoca M OOKOBas KOMIIOHOBKa (HMIBTpa B OTAEILHOM KOpITyce Ha
KOpITyCE€ HAcoCa, YTO MPHUBOJUT K YBEIIMYECHHUIO rabapUTOB M MAacChl M3JEIHsA, a TaKKe K
CMEIIEHHIO IIEHTPa TSHXKECTH HACOCA OT €ro OCH IPH MOJABEIIMBAHUHN B pabo4eM COCTOSHHH
B CKBAXXHHE HJIM B KoJozue. Bee 310 cnoco6HO yBenMYMBaTh aMIUIUTYXy H 4acTOTy BHO-
panuii Kopiyca, IPMBECTH K CAMOOTBHUHYMBAHUIO COEIMHUTENBHBIX 3JIEMEHTOB, T.€. K OT-
Kazy Hacoca B 1einoM. KoHcTpyxuus ¢misTpa moaBepkeHa OGBICTPOMY 3aCOpEHHIO, a B

Cirydac 3aJINBaHus CKBXKWUHBI HACOC MOXET B CKOPOM BPCMEHH HOTpe6OBaTB PEMOHTA.

Texnunueckoit mpobnemoii, paspenraeMoil HACTOAIIUM TEXHHYECKMM DPEIICHHEM SB-
ngercs co3nanue 3Q(GEeKTUBHOTO KOMIIAKTHOTO M YPaBHOBEIIEHHOTO MOTPY)XHOro BHOpa-
IIMOHHOT'O JIEKTPOHACOCA, MAJIO YyBCTBUTENHHOTO K HATMYUIO B3BEHICHHBIX YAaCTHI] B He-
peKaynBaeMOH XXMIKOCTH, a TaKKe pacHIMpeHHe apceHalla IOTPYXXHBIX BHOPalMOHHBIX
3JIEKTPOHACOCOB.

Texuuyeckuit pe3ysbTar, MO3BOJSIONME Pa3pelINTh YKa3aHHYIO IPOOIEMY COCTOUT
B TOM, 4TO MOIPY>KHOH BUOPalMOHHBIA 371eKTpoHAacoc 3¢ (PEKTHBHO 3aIUINEH OT 3acope-
HHA 6e3 yBenuyeHHs raGapuToB C MOMOLIBIO CETOK MUHMMAIBLHON Macchl, © MMeeT cba-
JTaHCHPOBaHHYIO 6€3 IepeKoca OTHOCHTEILHO BEPTHKAIBHOM reOMETPHYECKOM OCEBOM -
HHMH MO/BENIMBAHUA KOHCTPYKLHIO, YTO YJIy4IIAeT JUHAMHYECKHE XAPaKTEPUCTHKH €ro
paboTHI B CKBaXKMHE M CO3/1AeT YCIIOBUS IS [UTUTEILHON paGoThl (YBEIHYEHMS [JOJITOBEY-
HOCTH) C MUHHMAJIbHBIM HarpeBOM M U3HOCOM IPOTOYHOMN YacTH, 4TO MO3BoJsAeT obecne-
YHTh NOBBIICHUE IKCILTYaTAIIHOHHOW HAIEXKHOCTH.

CywmHoCTs H300peTeHHs COCTOUT B TOM, YTO BHOPAIMOHHBIA 3IEKTPOHACOC COAEp-
XKUT 3ICKTPOMArHuT, COCTOALIMM U3 CepIeHHUKa 1 0OMOTKY, BUOPATOp C SIKOPEM M IITOKOM, a
TaK)XE HACOC C KOPITyCOM, KPBIIIKOH U IIOPIIHEM, IIPUYEM SKOpPh BUOpATOpa CBA3aH C OJHOM
CTOPOHBI CEpIEYHHUKOM 3JIEKTPOMArHUTa a C IPYToH - CO MITOKOM, BOJb KOTOPOTO 3aKpeILIeH
aMOpTH3aTop, yCTaHOBJIEHA AuadparMa U 3aKpeIvieH IOpLIeHb Hacoca, PACIIOOKEHHBIA B pa-
Ooyell kamepe KOpIIyca Hacoca, BBIIOJIHEHHOIO ¢ KaHAIaMH I COEIMHEHHS HAOPHOH Ka-
Mepbl, 00pa30BaHHON KPBILIKOI U KOPIyCOM Hacoca, ¢ paboyeii mojocTh0 Hacoca, CHabKeH-
HOTO IyrooGpasHbIMH (GHIBTPYIOIAMH CETKaMH, OXBATHIBAIOIIMMH KODITYC HAcoca Io IIe-
PUMETpPY NMOCTYIJICHHS IEPEKAYMBAEMOM XKHUAKOCTH, U YCTAaHOBJICHHBIMH C 00pa3oBaHueM
NIPOTOYHOTO 00beMa OYMINEHHOH KHIKOCTH, CBS3aHHOTO ¢ pabouell kamepoi uepes Jo-

IOJIHWTEJIHO YCTAHOBJICHHBIH B KOpIlyce OOpaTHBIM KJlalaH KOTOPHIM BBIIOJHEH C BO3-
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MOXXHOCTBIO BITyCKa IEPEKAYMBAEMOH KUAKOCTH B pabovyr0 KaMepy IpH JBIKEHHH SKOPS K
IITOKa C MOPIMHEM B HANpPaBJICHUH JICKTPOMArHuTa M IpeKpauieHus BIyCKa NPH JBHKCHHUH
SIKOPsI ¥ IITOKA C MOPIITHEM B IIPOTHUBOIIOIOKHOM HaIIPaBJICHHH.

IIpeanovTuTenbHO, KOPIYC HAacoca BBIIOIHEH C CONPSHKEHHBIMH KOHYCOOOpasHO
9acThIO M C IMIIMHAPUIECKON YacThiO, CHA0XXEHHOM C OMHOM CTOPOHBI MONEPEYHOMN CTEH-
KOH, IIPK 3TOM HaNopHas kamepa KOpITyca Hacoca BHIIOJNHEHA OBANLHOM (GOPMBI U COeH-
HEHa ¢ pabo4elt MOJOCTHIO HACOCA KAHAIAMM, BBHIIONHEHHBIMH B HAKIOHHBIX BBICTYTIAIO-
IIMX paJHaabHBIX peOpax Kopiyca Hacoca.

IIpeanoutHTenbHO, QUIBTPYIONIHE CETKH 3aKPEIUIEHB! ¢ 06pa3oBaHUEM IIPOTOYHO-
ro o6beMa OYHMILEHHOMH KHAKOCTH BOKPYT HMIMHAPHYECKOH YacTH KOPIyca HAacoca.

IIpennovTuTensHO, B MONEPEYHOM CTEHKE KOpIyca HAcoca MEXIY IPOTOYHBIM
00BEMOM OYHINECHHOR JXUIKOCTH W paboueil Kamepoi BHIIOTHEHbI OTBEPCTHS, PacIoio-
KCHHBIE C BO3SMOXXHOCTBIO OTKPBITHS HJIM 3aKPBITHS UX OOPAaTHBIM KJIallaHOM.

HpennoururenbHo, o6paTHBI KiIanaH BHIIONHEH C KONBLEBHIM Ae(OPMHPYEMbIM
YYaCTKOM H YCTaHOBJIEH C 0Opa3sOBaHMEM 3a30pa C TOMEPEUHOMN CTEHKOH KOpIyca MPH CBOEM
OTKPBITOM COCTOSIHUH.

HpenmoururensHo, KopIyc Hacoca CHabKeH BHIXOAHBIM LITYIIEPOM M KPBILIKOH, B
KOTOPOH pasMeIleHa HallopHas MOJIOCTh, CHAOXKEHHON CHMMETPUYHBIMH TIPOYLIHHAMHE VIS
NOJBEIIMBAHKS JICKTPOHACOCA Ha IIHYpE.

IIpennodTuTeNbHO, BEIXOMXHOM INTYLIEP YCTAHOBJIEH B KpBIIIKE KOPIyca HAacoca co-
OCHO WITOKY MOPUIHA W SKOPIO, YIUIOTHEH 3JIACTUYHBIM YIUIOTHHTENEM U 3aQUKCHPOBaH
pe3p00BOI HAKMIHOM raiikoii.

IIpeanoyrurensHo, amopTusaTop, quadparMa, HOpUIEHb ¥ OGPATHBIA KIIAIlaH BEIIOJ-
HEHBI U3 3JIaCTHYHOIO MaTepHaa.

IIpeanoutuTensHO, 06paTHBI! KilanaH yCTaHOBJNEH Ha pe3bGOBOM CTEPIKHE, 3aKpen-
JICHHOM B IIOTIEPEYHOM CTEHKE KOPITyCa HAacoca COOCHO IITOKY M ITOPILHIO, a Kpbilika 10 mpu-
TAHYTa K Kopmycy 11 Hacoca BUHTaMH, pacHONOXEHHBIMU 1O OKDYXHOCTH BOKDYT I'eo-

MeTpI/I‘IeCKOﬁ OCEBOM JIMHUH Hacoca.

IpeanoyTurensro, Koprmyc Hacoca, aMOPTH3ATOP M KOPIIYC 3IEKTPOMATHHATA CTH-

HYTBbI BUHHTaMH M raiikamu.

Ha ¢wur.1 uzo6paxen o6muii BUA norpyHOro BUGPaLHOHHOTO 3JIEKTpPOHAcOca, Ha
¢ur.2 — npononkHbIif paspes A-A, Ha QHr.3 — IPOTOIBHEI paspes b-b, na ¢ur.4 - nyro-
obpasHas GUIbTpyIOLIas ceTKa, Ha GUr.5 — IPORONBHBIH pa3pes B-B, Ha ¢ur.6 — xpeika

CBEPXY M CHH3Y, Ha QHT.7 - KOPIIYC CBEPXY H CHH3Y.
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IorpyxHoii BUOpaLMOHHBIM 3NEKTPOHACOC MPEACTABISAET COOOH BEPTHKAILHO
OPUEHTHPOBAHHBINM arperar, COCTOAILMH K3 BHOpaTOopa C JJIEKTPHYECKHM MPHBOIOM H
THIPaBIMYECKOM HACOCHOHR 9acTH (Hacoca) C OCEBLIM BBIXOJIOM.

BHOpalMOHHBIH 37IEKTPOHACOC COAEPXKHT IEKTPOMArHUT 1, COCTOSIIMIA U3 cepred-
HUKa 15 1 o6MoTKH 16, BUOpaTOp ¢ sKOpeM 2 U IITOKOM 3, a TakKe Hacoc ¢ KoprycoM 11 u
nopuHeM 8, npudeM SKOpb 2 BUOPATOpa CBA3aH C ONHOM CTOPOHBI CEPASYHUKOM 15 3reKTpo-
Marsura 1 a ¢ apyro# - co mTOKOM 3, Ha KOTOPOM 3aKpeIlieH aMOPTH3aTop 4, yCTaHOBIIEHA
miadparma 6 1 3aKperUieH NOPIIeHs 8 Hacoca, PacIIONIOKEHHBI B paGouei kamepe 33 kopmy-
ca 11 nacoca. Kopmyc 11 Hacoca BemonHeH ¢ kananamu 30,31 s coenuHenus paboueit ka-
MepBI 33 ¢ HANOPHOM NOJIOCTRIO 32 Hacoca, CHabXKEHHOTO BCTPOSHHBIM OOPATHEIM KJIarianoM 9
U OXBaThIBAIOIIMMHM Kopiryc 11 Hacoca 1o MepHMETPY MOCTYIUICHHS IEPEKAYMBAEMON KM
KOCTH J{yrooOpa3sHbiMH (QUIBTPYIONMMH CeTKaMH 12, yCTaHOBJICHHBIMH C 00pa3oBaHHEM
IPOTOYHOr0 00BbeMa 18 OUMINEHHOM >KMIKOCTH, CBS3AHHOTO Yepe3 YHOMSHYTHIH oGpat-
HBIH Kyanan 9 ¢ paGoyei kamepoit 33 JUIs UX MONEPEMEHHOTO COEAMHEHHS MM Pa3heIH-
HEHMs, IPHYEM OOpaTHBIH KianaH 9 BBIIONHEH ¢ BO3MOXHOCTBIO BITYCKa NEpeKayuBaeMoit
XKHJKOCTH B pabo4yro Kamepy 33 MpH JABIXEHHM SKOps 2 U IITOKA 3 C MOpIIHEM 8 B HaIpas-
JICHUM JJIEKTPOMArHuTa | ¥ npeKpaieHus BITycKa IPH ABMKEHHH SKOPS 2 U IITOKA 3 ¢ mopI-
HEM 8 B [IPOTUBOMNOJIOKHOM HAMPABJICHHUH.

Kopmyc 11 Hacoca BEINOIHEH ¢ CONPSHKEHHBIMH KOHYCOOGPa3HON 4acThIO U C IH-
JUHAPUYECKON 4YacThIO, CHaGXXEHHOH ¢ OJHON CTOPOHBI MOMEPEYHOU CTEHKOH 36, mpH
3TOM paboyas kamepa 33 kopiyca 11 Hacoca coeMHeHa ¢ HAaIIOPHOI MOJIOCTBIO 32 Hacoca
KaHanamu 30,31, BBINONHEHHBIMHE B HAKJIOHHBIX BBICTYIAIOUX PAJHAJBHBIX pebpax Kop-
nyca 11 Hacoca.

®unbTpyromue ceTkH 12 3aKpemneHsl ¢ 006pa3oBaHHEM IPOTOYHOrO oObema 18
OYHILECHHOM XHAKOCTH BOKPYT HMJIMHAPUYECKO YacTH Kopmyca 11 Hacoca.

B nonepeunoii crenke 36 xopmyca 11 Hacoca Mexay NpoTodHbIM o6bemoM 18
OYHINEHHON XXUAKOCTH M paboueii KaMepol 33 BBEINONHEHB! OTBEPCTUS 34, PacHONOKEH-
HBIE ¢ BO3MOXKHOCTBIO OTKPBITHS HJIH 3aKPBHITHSA X 00paTHBIM KJ1allaHoM 9.

O6patHbli K1anad 9 BEIIONHEH C KOJBIEBBIM JAe)OPMUPYEMEIM Y4ACTKOM H YCTAHOB-
JIeH ¢ 00pa3oBaHueM 3a30pa Z ¢ TomepedHoit cTeHKon 36 Kopmyca 11 mpu cBoeM OTKPHITOM
COCTOSTHHH.

Kopryc 11 nacoca cnabken BBIXOZHBIM WITynepoM 14 u kpbmikoit 10, B koTopoi
pasMelleHa HalopHas MMojiocTh 32, CHaGXXEeHHOH CHMMETPHUYHBIMH MIPOYIIMHAMH IS IO

BCHIMBAHHS 3JICKTPOHACOCa HA IIHYPE.

Boixonnoit mrynep 14 ycranosnen B kpeimke 10 kopnyca 11 Hacoca cOOCHO 1ITO-
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Ky 3 nmopmHs 8 M AKOpIO 2, YIJIOTHEH 3JIaCTHYHBIM YIUIOTHUTENEM 21 U 3adHKCHpOBaH
pe3p00BOM HaKUIHOM raiikoit 13.

Awmoptuzatop 4, muadparma 6, nopiieHs 8 1 o6parHblii KiianaH 9 BHIIOJHEHBI U3 JJia-
CTHYHOTO MaTepHaa.

OOparHelif KIanaH 9 ycTaHOBJIEH Ha pe3b00BOM CTepxKHE 24, 3aKpeIUIEHHOM B IOIe-
pedHo# crenke 36 xopmyca 11 Hacoca coocHo mrToky 3 u nopmHio 8. Pe3s6oBoi crepxeHsb 24
MOXET NPeCTaBIATE cOO0H OOBIYHBIN 6ONT ¢ MECTUTPAHHOM IOJIOBKOM, KOTOPBIH 3AJIUT B
xopnyc 11 1pu JMThE U BBIXOAUT C OXHOM CTOPOHBI B IOJIOCTH 33 11 QuKcanuy KianaHa
9.

Kopmnyc 11 Hacoca, amopTusarop 4 u KOpIyc 3JIEKTPOMarHuTa 1 CTAHYThI BUHTAMH
26 u raiikamu 27.

IIpuBon BuOparopa mpeacraBiseT coboi meKTpoMarHuT 1. DnekrpomarHur 1 co-
CTOMT U3 ceplieyHuKa 15 1 06MoTKH 16, KOTOPbIE TEPMETHYHO 3TUTHI KOMIIAYHJIOM B KOpITyCe
snextpomaruura 1. K o6motke 16 noaseneH nurarommii anexTpokadens 17.

Bubpatop cocTOUT U3 SIKOpsI 2, BEIIOJIHEHHOTO M3 JIUCTOB 3JIEKTPOTEXHUYECKOH CTa-
7H, B KOTOpPoM 3anpeccoBad mTok 3. . Ha mrok 3 co cTopoHs!, BEICTynalOmeH U3 sxops 2,
HaJeThl KOHyco0oOpa3Hblid amopTu3atop 4 u auadparmMa 6 ¢ BHyTpeHHEH pe3n0oit, Mexy
KOTOPBIMH PaclojIoXkeHa [oJjas AMCTaHIHOHHas BTyJKa 5. C apyroii cTOpOHBI guadparMsl
6 ycraHOBJIEHA KOJIblieBas 1aiiba 7. AMOPTH3aTOp 4 KECTKO 3aKpeIUICH Ha IITOKE 3 raiikamu
(ne o6o3naveHsl). Ha mroke 3 yepe3 IMCTAHIMOHHYIO BTYJIKY 5 yCTaHOBNEHa quadparMa 6,
KOTOpasi CBOUM IIOSICKOM IIEHTPUPYETCS B KOJBLEBOHM IIaiiGe 7 W CIIYXXHT JOIOTHHATEIBHOM
onopo#t uis Bubparopa. Juapparma 6 u aMopTH3aTOp 4 Pa3iessIOT THAPABIMYECKYIO YacTh
(HacOCHYIO 4acCTh) U IEKTPUYECKYIO YacTh HmpuBoja BuOpanmu. Ha cBoGoaHEIN pe3nboBoit
KOHEI[ IITOKa 3 CO CTOPOHEI, IIPOTHUBOIOJIOXKHOMK SKOPIO 2, YCTAaHOBJIEH MOpPIIEHL 8, BEI-
TNOJIHCHHBIN B (opMe, IUIaBHO YTOHYECHHOM K mepudepun. AMOPTH3aTOp 4 3aKpeIlieH Io
CBOEMY YILIOIICHHOMY NepHdepHitHOMY NepUMETPY MEXAY KOPIyCOM 3JIEKTpoMariura 1
1 xoprnycoM 11 Hacoca. Ha crepyxae 24 coocHO nOpmHio 8, TOKY 3 M SKOPIO 2 YCTAHOBJIEH
HOPMaIBbHOOTKPBITEIA 00paTHB KianmaH 9 ¢ aegopMHpyeMBIM KOJBLEBBHIM 3allOPHO-
PerynupyroMM 3JIEMEHTOM, 3a(KCHPOBaHHBIH Traifkoil 23 Ha cTepikHe 24.

Amoprusarop 4, quadparma 6, nopiieHs 8 u Kianad 9 BBMIOAHEHB! U3 IACTHYHOTO
MarepHaia.

Kopmyc 11 Hacoca BHIIONHEH HONBIM ¢ KOHYCOOOPa3HOU YacThIO, COMPSDKEHHOM C
LUMITHHAPHYECKOW 9aCThIO, COEAMHEHHEIMH BHYTPEHHUMH 00beMaMu KOTOPBIX 06pa3oBaHa
pabouas rujpasjingeckas kamepa 33, B KOTOpoit pasMmeinieH nopuiens 8. Pabouas rumpas-

nYeckas Kkamepa 33 coeMHEHa ¢ HallOpHOM MoyocThio 32 Hacoca KaHanamu 30,31, BEI-
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IOJIHCHHBIMHU B HaKJIOHHBIX BBICTYMNAIOIINX paJHalbHEIX pebpax (MpuixBax) Ha 60KOBOIM
CTeHKe Kopiyca 11 Hacoca.

Hununapuaeckas yacTs koprmyca 11 Hacoca cHabeHa GUIBTPYIOMIM SIEMEHTOM,
BHIMIOJIHCHHEIM B BHJE JIBYX YaCTHYHO WHIMHAPHYECKHX (HAIIPHMEp, MOJYLMIHHIpHYE-
CKHX) HyrooGpasHbIX (UIBTPOBANBHEIX CETOK 12, Kakhas M3 KOTOPHIX KOHIEHTPHYHO
YCTaHOBJIEHa BOKDYI KaMepbl 33 M 3aKpeIuleHa K IMIMHAPUYECKOH yacTh Kopmyca 11
Hacoca BUHTaMH 22, 3aBUHYEHHBIMHU B JIOTIONHUTENBHBIE BBICTYIIBI 3TOM 9acTH Kopmyca 11
¢ 00pa3soBaHHEM KONBIEBOTO (Pa3/IeIeHHOTO PaJMaibHBIME PeGpaMH U BEICTYIIaMH) 00b-
eMa 18 ounIeHHOH QUIBTPOBATEHEIMH CETKaMK 12 JKHIKOCTH, COEIUHEHHOTO PaBHOMED-
HO paclpeIeICHHBIMU 110 OKPYXHOCTH BOKPYT F€OMETPHUYECKOH OCH (OCEeBOH JIMHUM) KOP-
myca 11 u cTepxus 24 otBepcTHAME 34 yepe3 0GpaTHBIN HOPMATBHOOTKPHITHIH KiIamaH 9 ¢
paboueli ruapaBIMdeckoit kamepoii 33.

Knaras 9 u3roTossnen u3 31acTHIHOTO MaTeprana ¢ AepopMHPYEMBIM KOIBIEBBIM IIe-
PUQEPHIHBIM YYACTKOM, T.€. BBIIOJHEHHBIM ¢ BO3MOXHOCTEIO H3rM6a. B IeHTpanbHoi yactn
KanaHa 9 pacronoxeHa BTyjiKa 19, BHIIONHEHHas M3 JKECTKOTO MaTepHana H Hajeras Ha
crepxeHb 24. 3a30p Z, COeIMHEHHBIH C OTBEPCTHAME 34, IPH OTKPBITOM COCTOSIHUM KJTariana
9 obpasoBan Mexy BEpXHell (IO 4epTexy) NOBEPXHOCTHIO (TOPLEM) KOMBIEBOrO y4acTKa
Kanasa 9 W BHICTyMaroulell Ha BEIMYKMHY 3a30pa LAIMHAPHIECKOH GOOBIIKOM (KOMBLEBEIM
BBICTYIIOM) B IIOIEpeYHOi cTeHKe 36 kopryca 11. Benvuuna 3a3opa Z BhIGpaHa U3 YCIOBHS
COCIMHEHHUS MM pa3beIMHEHHs KaraHoM 9 KomblieBoro ooseMa 18 ¢ paboueii rumpasimye-
CKOH KaMepoi 33 MpH OTCYTCTBUMM WM IPH HAIMYUK B HEl, COOTBETCTBEHHO, JABIICHUS, CO-
3nasaemoro nopurseM 8. st 31oro o6paTHEI KanaH 9 BRIIOIHEH TakuM 06pa3oM, 9To MpH
OTCYTCTBHM B Kamepe 33 JaBjieHHs OH OOECIEUMBaECT OTKPHITOE COCTOSIHHE OTBEpCTHH 34 u
coenmuHeHHe oObeMa 18 ¢ kamepoii 33 yepes 3a30p Z MeXAy CpelHei YaCTHIO TOMNEPEHHOM
crenku 36 kopryca 11 u kianasom 9. Ipu ﬁarHeraHHn U HAIMYUH B Kamepe 33 AaBjieHus, co-
3/1aBaEMOT0 TOPIIHEM 8 mpy paGoTe MpUBO/A, MPOHCXOMUT 3aKphIBAHHME KIANAHOM 9 OTBEp-
cTuit 34 u pasvemuHenue obbeMa 18 oT kameps! 33 Garogaps IPHKEMY SIACTHYHOTO iepu-
(hepuiitoro KombIEBOrO yyacTKa Kianaia 9 K moNnepedHoit CTeHKe 36 kopryca 11 u nepekpsI-
THIO, TEM CaMbIM, OTBEPCTHi 34.

Kpoinka 10 nputsanyta k kopnycy 11 Hacoca 6-io BunTamu 40 (camoHapesaronu-
MH), PacroJIOXEHHBIMHI 110 OKPYXKHOCTH BOKPYT T€OMETPHYECKOM OCeBOi IMHMM HACOCa.
BunTe! 40 paBHOMEPHO 3aBHHYMBAIOTCS B MacCHB IUIACTHKA kopmyca 11, B o6nacrtu, o6pa-
30BaHHOM NpHINBaMU M peGpamu kopmyca 11. Kpeunka 10 ymnoTHena o Kopmycy 11 ¢
IIOMOIIBIO 3TACTUYHOTO ynaoTHHTeNs 20 oBanbHOM Gopmel. Kpbimka 10 umeer oTepeTus

(He obo3HaueHBl) Ha nepudepuy I COENMHEHHS HaropHOM mojocTH 32 ¢ KaHajdaMu
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30,31. Hanopnas nonocts 32 o6pa3oBaHa KPUBOJIMHEHHBIMU CTEHKAaMH 25 M BBHIIOJIHEHA
OBaJIbHOH (OpPMBI Ha HIDKHEH (110 YepTexy) cropoHe Kpbinku 10. Ha kopnyce 11 Brimon-
HCHBI OTBETHBIE KpUBOJHMHENHHBIE cTeHKH 26. Konbro 20 umeer oBansHyio GopMy, SKBH-
JMCTaHTHYIO (PaBHOYOAICHHYIO) cTeHKaM 25,26, obpasyromum monocts 32. Takas koH-
¢urypanus nonocru 32 u xonsua 20 (T.e. OBaIbHAs, BMECTO LIMIMHAPHYECKON) MOXKET SIB-
JATBCS NMPEAIOYTHTEILHOM, ITOCKOJIBKY B CONPSDKEHUH ¢ KoprmycoM 11 mo3BosnsieT cokpa-
THTH IUIOLIA/(b, HA KOTOPYIO JEHCTBYeT M30OBITOYHOE JABJI€HHWE, H CHU3UTh HArpys3Ky Ha
aeranu 10 u 11. B kpeiuky 10 xopmyca 11 Hacoca ycTaHOBIIEH BBIXOJHOM HarHETaTellb-
HBIA wTyunep 14, yNnIoOTHEHHBIM 3NMaCTHYHBIM YIUIOTHHTENeM 21 M 3adHUKCHPOBAHHBIMN
pe3pboBOi HakuaHOH ratikoit 13. Kpeimka 10 xopmyca 11 Hacoca UMeeT CHMMETPHYHBIE
NPOYIIHHBI /15 MMOABELIMBAHUS JIEKTPOHACOCA Ha IHYPE B CKBAXXHUHE MITH B KOJIOJIIE.
Beixomno# mrynep 14 pacmnosoxeH BHONIb MPOJONBHOM (BEPTHKAIBHO IO YepTe-
’KaM) TeOMETPUYECKOH OCEeBOM JIMHMM HAcoca, 4TO MO3BOJISET MOJBECHTH HACOC B CKBa-
KHHE Ha Hype 6e3 nepexoca. Beixoxnol mwtynep 14 ¢pukcupyercs HakuaHOMN raikoii 13,
YTO MO3BOJIIET HE OTCOEAMHATD LIUIAHT OT IITyLepa 14 mpu AeMOHTaXXe Hacoca U3 MCTOY-
HHKa BOJOCHaGXeHuUs, a GpICTpO H3BNIeyb mTynep 14 u3 xpeiuku 10 kopmyca 11 Hacoca.
Kpbimka 10 xopnyca 11 Hacoca uMeeT CUMMETPUYHbIE TIPOYIIMHEI (HE 0603HAYEHB).

ITorpy:xHoi#i BUGpallMOHHBIH 3IEKTPOHACOC paboTaeT CIEAYIOMIUM 06pa3oM.

Bu6panuonHslii 27eKTpoHacoc paboTaer 3a CueT U3MEHEHMs! aBJICHUS B HATIOPHOM
nosoctu 32 Hacoca. [Togcoc Boxsl B paGodyro kaMepy 33 U3 MPOCTPAHCTBA, OKPYKAIOIIETO
xopnyc 11 Hacoca, oOecrieynBaeTCs BO3BPaTHO-IMOCTYIIATENLHBIMH JABHXEHUSAMH 3IacTHY-
HOro (pe3UHOBOr0) MOPIIHA 8.

Korza snekTpoHacoc BKIIIOYAETCS B DJIEKTPUIECKYIO CETh NIEPEMEHHOIO TOKA, HAa 00-
MOTKY 16 anekTpomarHurta 1 mopmaercs TOK, B pe3ylbTaTe NPONYCKaHHsS NEPEMEHHOTO
3JIEKTPUYECKOr0 TOKa M0 BUTKaM oOMOTKH 16 anekTpomarnuta 1 B ee cepaeunuke 15 co-
30aeTCs MarHUTHOE I10JI€, HANpPaBJICHHE JHHUH KOTOPOTO MEHSETCS C IEPHOAUYHOCTHIO
Kojie0aHui nepeMeHHOro Toka 50 pa3 B CEKyH/y.

Slxope 2 Hacoca Mo BO3JEHCTBHEM NEPEMEHHOrO MArHHTHOTO IOJIA HAYMHAET TO
IPUTATHBATECA K CEPAEYHUKY 15 06MOTKH 16, TO OTTANKUBATECS OT HETO, COBEPILIAS BO3-
BpaTHO-NOCTyIIATE/IbHBIE ABHXKEHUS (BUOpaIHK).

JBrkenus axops 2 depes mMITOK 3 mepefaroTes MOPIIHIO 8, KOTOPBIA TAKKe COBEp-
IIACT OCEBHIC NMEPEMEILICHUS BHYTpH pabodel ruapaBnnyueckoit kamepsl 33. Jlpurasch B
CTOPOHY SAKOPA 2, ITOK 3 neopMUpyeT aMOpTH3aTop 4, a IOPINEHD § YBEIHUMBACT 00BEM
BCachIBaHHs paboueil kamephl 33, YTO CO3/iaeT B Heil paspeXxeHHe, COCOOCTBYIOIEe BCa-

CBIBAHUIO PaBHOMEPHO IT0 OKPYXHOCTH KHIKOM Cpeabl U3 MMOA3EMHOI0 HCTOYHHKA Yepes
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ceTku 12, o6vem 18 u otBepeTHs 34 kopmyca 11 macoca. ITpu BcachblBaHMH HACOCOM BOJIBI
oOpaTHbIi Kimaman 9 OTKphIT, CBOGOAHO MPOMyCKas PaBHOMEPHO PpacpeeNeHHbId o
OKpYXHOCTH IIOTOK OYHIIECHHOH ceTkamu 12 xuaxoctu u3 obseMa 18 B paGouyio BHYT-
PEHHIOIO Kamepy 33 xopmyca 11.

Ipu asuwxenuu nopHs 8 B 0GPaTHYIO CTOPOHY, MPOMCXO/AIIEM C HCIIOIB30BAHHEM
SHEPruu JiepopManuu amMopTH3aTopa 4, JaBlEHHE YK€ 3aKaqyaHHOH BO BHYTPEHHIOIO Ka-
Mepy 33 BOZBI OBBIMIAETCS, YTO CIOCOBCTBYET 3aKPHITHIO OGPATHBIM KIANaHoM 9 OTBEp-
ctuil 34 U BHITAJIKHBAHHUIO XUAKOH cpefsl o KaHaiaMm 30,31 B HalOPHYIO IOJIOCTh 32 |
4epe3 BBIXOAHOM mTylep 14 B MarucTpanb nmorpebutens. Takue TaKThl BCACHIBAHHS M BbI-
TQJKUBAHMA NOPIIHEM 8 MEPEKAYMBAEMOR JXMIKOCTH IOBTOPSIOTCA € TEPHOANIHOCTHIO
100 pas B cexynnay. IIpu yactote cetn nepemenHoro Toxa 50 repu npoucxogut 100 mosry-
NICPUAOB CHHYCOABI - NMPOXOXACHUH 4Yepe3 HyNEBYIO TOYKy, T.e. 100 mpursaruBanuii u
0cBOOOXKAEHUH sIKOps 2 0OMOTKOI 16.

Taxum 06pa3oM, IIpH OTCYTCTBHM B Kamepe 33 JaBlIeHHs Kianan 9 obecrieunBaeT ot-
KpBITOE COCTOSIHHME OTBEpCTHiA 34 1 coenmuenne o6beMa 18 ¢ kamepoit 33 uepes 3azop Z Mex-
Ry CpejiHel JacTbio nonepe4Hol cTenky 36 xopmyca 11 u kiananom 9. ITpy HaM4MK B Kame-
pe 33 jmaBiieHus, CO3/1aBaEMOro IOPLIHEM 8, IPOMCXOTUT PaBHOMEPHOE TI0 Beek OKPY>XHOCTH
3aKpbIBAHHE OTBEPCTHH 34 M pashenuHeHHe oObeMa 18 oT kameps! 33 Gnaromaps [IPHKUMY
3NIACTHYHOTO IepH(EPUHHOTO KOMBLEBOTO YYacTKa KianaHa 9 K IomepeuHoi crerke 36 KOp-
nyca 11 ¥ epeKphITHIO, TeM CaMbIM, OTBEPCTHIT 34.

B pesynbTare onucanHoi Bbiie paboTe Hacoca KialaH 9 BEIIONHSET COSIUHEHHE OT-
BepcTHit 34 ¢ kamepoii 33 yepes 3a30p Z MeXLy MONEPEedHON CTEHKOM Kopmyca 11 u xinanmanomM
9 pu OTCYTCTBHM B KaMepe 33 u3GBITOYHOrO aBJICHHS (B TAKTE BCACHIBAHMS 3NEKTPOHACOCA),
a pa3sbEIMHEHUE OTBEPCTHI 34 OT KaMephI 33 NPH HANMMYKMY B IIOC/ICHEH NaBIeHus, CO3/aBae-
MOTO NIOPIIHEM 8, T.€. IPH CKATHH JIaCTHYHON MepHpEPHIHON YacTH KilanaHa 9 u 3aKpbITHH,
TEM CaMbIM, 3a30pa Z (B TaKTe HArHETaHHs SEKTPOHACOCA).

OTiMYATENBEHOM 0COGEHHOCTBIO H306PETEHUS ABIAETCA HATMYHE OBICTPOCHEMHBIX,
AOCTYIHBIX IJISt OTIEPATHBHOI'O BU3YAILHOTO KOHTPOJIS U MPOMBIBKH, H JIETKO 3aMeHIEMbIX
$unbTpyrommx sreMentToB (ceTok) 12 Ha BeacHIBaHHMM B HAacoC. KonctpyxTusHo omnru-
MAJIPHOC KOHUCHTPHUYHOE DACIOJIOKEHHE M KpeIleHue (GUIBTPYIOmUX cetok 12 Hemo-
CPEACTBEHHO BOKpYT Kopryca 11 Hacoca, Ge3 yBenuueHus ero raGapuTos, H HEHTPAIBHOE
pacnonoxeHne kinanaHa 9 obGecHeuHBalOT NPaKTHYECKH CTaGHIBHOE U CHMMETPHYHOE
BJI0JIb TEOMETPHUIECKOH OCEBOM JINHHK HACOCA JIBIKCHHUE TIEPEKATHBAEMON JKUIAKOCTH, UTO
IIPENATCTBYET (OPMHPOBAHHMIO MECTHBIX 30H BBIIAAEHHS OCAIKA, A TAKKE BUXpeobpazo-

BaHMIO B Kopmyce 11 u Bo3OyxaeHMIO HeXenaTenbHBIX KolebaHuit YCTPOMCTBa B LEJIOM.
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3TOMy €noco6CTBYET M TOT (aKT, YTO BEIXOAHOH mTyIep 14 pacIonokeH BAONL reoMeT-
PHYECKOH OCEBOH JIMHHH HAcOCA, TIO3BOJIAET TMOJBECHTD HACOC B CKBXKHHE HA IIHYPE Bep-
THKaJIbHO, 0€3 mepekoca.
pennaraemelit norpyxHoi BHOPALMOHHBIA 31€KTpOHACOC 3(P(PEKTHBHO 3aIIMIIEH
OT 3acopeHust 6e3 yBenu4eHus raGapuToB C MOMONIBIO YCTAHOBICHHBIX KOHIIEHTPHUYHO U
CHMMETPHUYHO (UIETPOBAIBHBIX CETOK MHHHMMATBHON MAacChl, H HMEET cbaaHCcHpoBaH-
HYI0 0€3 nepekoca OTHOCHTEIBHO F€OMETPHYECKOH OCEBO JIMHHMH MOIBEIHBAHMS HACOCA
KOHCTPYKIUHIO, YTO YJIyYNIaeT JHHAMHYECKHE XapaKTEPUCTUKH €ro paboThl B CKBaKHHE U
CO311acT YCIOBHs Ul JUTHTENBHON paboThl (YBETHUCHHUS HOITOBEYHOCTH) C MUHHIMATIbHbIM
M3HOCOM TPOTOYHOH YacCTH, YTO MO3BONIAET OOECNEUHT IOBBILEHHE IKCILTYaTalHOHHOM
HaJEXHOCTH.
Mexanu3m BUOPaLMOHHOTO Hacoca MPAKTHIECKH MOTHOCTHIO OMBIBACTCS CHapyXH
BCEM IIOTOKOM XXHUIKOCTH, TIOCTYMAlOe Yepe3 QHILTPYIONINE CETKH, U IIOYTH He Harpe-
BACTCA, COOTBETCTBCHHO, M3HAIIMBACTCA C MEHbUIEH HHTEHCHBHOCTHIO. KOHCTpyKIms
BHOPALIMOHHOTO HACOCA, HE MMEIOIas BPAUIAIOIINXCS NeTateil W MOIIMITHAKOB [e/aeT
Cro HCNPHUXOTIMBBIMH KaK B 3KCIUIyaTalldH, TaK U B TEX0OC/Ty)KUBAaHUH. 3asBIISEMbIil 110-
TPYXHOH BHUOPAIlMOHHBIA HACOC OTJIHYAETCS HOBLIEHHBEIMH PEMOHTONPUTOHOCTEIO,
HaJIeXXHOCTBIO M JUTMTENIbHOCTHIO 9KCILTYaTalHOHHOTO CPOKa, YTO 06YCIIOBIEHO HATHYMEM
JIETKOJOCTYTHBIX KOHUCHTPUYHO M CHMMETPHYHO YCTAHOBJIEHHBIX (QHIBTPYIONHX 3Jie-
MEHTOB (CETOK) BOKPYT KOpIIyca Hacoca, 3p(hEKTHBHO 3alIMINAIOIIHX €r0 OT 3arpsi3sHEHUH,
a TaKKe BO3MOXKHOCTBIO BEPTHKAIBHO MOJBECHTH HACOC B CKBaXKHHE (KOJIOLE) Ge3 mepe-

KocCa 11 HCKJIIOYEHHUA HCCHMMETPHAYHBIX Harpy30K Ha €ro NOJABHXXHBIX YaCTsX.



®opmyna u306peTeHus

1. BubpannoHHsrii NIEKTPOHACOC, COAEPIKAIIMM IEKTPOMArHHUT, COCTOSALMA K3 Cep-
JeYHAKA U OOMOTKH, BUOPATOp C SKOPEM H LITOKOM, a TAKKE HAacOC C KOPITyCOM, KPBIIIKOHA U
HOPIIHEM, IPHYEM SKOPb BUOpaTOpa CBA3aH C OJHON CTOPOHBI CEPIICYHMKOM 3JIEKTPOMATHATA
a ¢ IPyrou - CO MITOKOM, BJIOJIb KOTOPOT'O 3aKperuicH aMopmsaTop, yCTaHOBJICHa AuadparMa u
3aKpeIUIeH MOPIIEHb HACOCa, PACIONIOKEHHBIH B paboueil kaMepe KOpIyca Hacoca, BBIIOJN-
HEHHOTO C KaHalaMH JJisl COSAMHEHHs HAallOPHOH KaMepbl, 00pa30BaHHOMN KPBIILIKOA U KOPIIy-
COM Hacoca, ¢ paboyeil MOJNIOCTHIO HAcoca, CHabXEHHOTO AyrooOpa3sHbIMU (PUIIBTPYIOIMMH
CeTKaMH, OXBAaTHIBAIOILIMMHU KOPITYC HAcoca O NMEPUMETPY MOCTYIUICHHS IepeKaynBaeMoi
XKHUIKOCTH, U YCTAHOBJIEHHBIMH ¢ 00pa30BaHHUEM NPOTOYHOI'0 0OBEMA OUMILEHHOMN KHUAKO-
CTH, CBA3aHHOI'0 ¢ paboyed KaMepoil depe3 JOIONHUTENBHO YCTAHOBJICHHEIH B KOPILyCe
0OpaTHBIH KilanmaH KOTOPHIH BBHIIOIHEH ¢ BO3MOXHOCTBIO BITyCKa IIEPEKAaYMBAEMOM HKHAKO-
CTH B pabo4yr0 Kamepy MpH IBHXXEHHM SKOPS U IUTOKA C MOPIIHEM B HAIIPABJICHHH 3JIEKTPO-
MarHuTa ¥ NpeKpalleH|s BOyCKa MPH JBMXKCHHH SKOPSA M IUTOKA C MOPIIHEM B MPOTHBOIIO-
JIO)KHOM HAalIpaBJICHUH.

2. BubpauuonHbli 3JIEKTPOHACOC 10 111, OTIHYarommiics TeM, 9T0 KOPITYC HAacoca
BBINIOJIHEH C COMNPSIKEHHBIMH KOHYCOOOpa3sHOM 4YacThlO M C UHJIMHIPUYECKOH YacThio,
CHa0XEHHOM C ONIHOM CTOPOHBI ONIEPEYHON CTEHKOM, IIPH 3TOM HAMOpHAS KaMepa KOpILy-
Ca Hacoca BHIMNOJIHEHA OBAIILHON (OPMBI U COeMHEHA ¢ paGoueii IOJI0CTHIO Hacoca KaHa-
JIaMH, BBIIOJIHEHHBIMH B HAaKJIOHHBIX BHICTYNAIOMMX PaAHAIBHBIX pedpax KOpIyca Haco-
ca.

3. BuOpanuoHHbIi 3NEKTPOHACOC MO 11.2, OTIMYAOLIMIACS TeM, 9TO (GHIBTPYIOMIHE
CETKM 3aKPEIUICHBI ¢ 06pa30BaHMEM MPOTOYHOTO 06bEMa OYMILEHHOM XKUIKOCTH BOKDPYT
IIMHAPHYECKOR YacTH KOpITyca Hacoca.

4. BHOpalMOHHBIH 371EKTPOHACOC 1O M.3, OTIHYAIOUIMICS TEM, YTO B MONEPEYHOI
CTEHKE KOpITyca Hacoca MeXIy MPOTOYHBIM OOHEMOM OYMILEHHOM XHAKOCTH M pabouei
KaMepOH BBIIIOJIHEHBI OTBEPCTHS, PACIONOXECHHBIE C BO3MOXHOCTBIO OTKPHITHS MM 3a-
KPBITUS. X OOPAaTHBIM KJIAIIaHOM.

5. BuOpauronHbIit 571€KTPOHAcOC 10 1.4, OTIHYAIOIMHCS TEM, YTO OGpATHBIHA Kila-
TaH BBIIONHEH C KOJBUEBBIM NeOPMHpPYEMBIM YYaCTKOM M YCTAHOBJIEH ¢ 0Opa30OBaHUEM 3a-
30pa ¢ NONEPEYHON CTEHKOH KOPITyca IIPU CBOEM OTKPLITOM COCTOSIHHUM.

6. BubpauuoHHbIii 371eKTpoHacoC M0 JH0GOMy U3 ILIL1-5, OTIMYAIONIHIACS TeM, 9TO
KOpITyC Hacoca CHa0XCH BBIXOJHBIM INTYLEPOM H KpPBINIKOH, B KOTOPOH pa3sMelcHa
HarnopHast MOJIOCTh, CHAOXXEHHOH CHMMETPHYHBIMH NPOYIIMHAMH IS TOABEIIMBAHHUA

3IIEKTpOHAcoca Ha HIHype.
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7. BubpalluoHHEBL 37IEKTPOHACOC MO I1.6, OTIMYAIOIIHIACS TEM, YTO BHIXOAHOM MTY-
[ep YCTaHOBJICH B KpHIIIKE KOPITyca Hacoca COOCHO HITOKY IMOPINHS U SKOPIO, YIUIOTHEH
3NACTHYHBIM YIUIOTHUTENEM U 3aMKCHPOBaH pe3s00BOi HAKHUHOM Tailkoi.

8. BubpaumnoHHsIi 3nekTpoHacoc mo roGomy u3 1.i.l1-5,7, oTnmyarommiics TeMm,
4TO aMOpPTH3aTOp, Auadparma, nopieHb U OOpaTHBIA KiIalaH BBITOJHEHBI U3 3JIACTUYHOTO
MaTepuaa.

9. BubpanuoHHBIH d5eKTpoHAcoC mo robomy u3 ILiL1-5,7, oTimyaromuiicss TeMm,
4TO OOpaTHBI KianaH yCTaHOBJIEH Ha Pe3b0OBOM CTEPXKHE, 3aKPEIUIEHHOM B IMOMEPEYHON
CTEHKE KOpITyca Hacoca COOCHO INTOKY M IOPIIHIO, a Kpelmka 10 npuTsaHyTa K Kopmycy 11
Hacoca BUHTaMHM, PaCloOjI0KEHHBIMU 10 OKPY>KHOCTH BOKPYT '€OMETPHUYECKOH OCEBOM -
HHUH Hacoca.

10. Onextponacoc no moboMy u3 1.11.1-5,7, oTIMYaroIMiics TEM, YTO KOPITYC Haco-

Ca, aMOpPTH3aTOP U KOPITYyC JJICKTPOMariuTa CTAHyThl BHHTaMH H raikam.
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