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PoTopHbIii HacoC (BAPHAHTDI)

O0aacTb TEXHUKH

[0001] TexHnyeckue pelmieHUss OTHOCATCSA K MAIIMHOCTPOCHUK), B YACTHOCTH, K Hacocam
POTOPHOIO THUIMA M MOTYT OBITh MCIOJB30BaHBI B He(TEra3oBoil cdepe - Ay yCTaHOBKH
BHYTpU TpyO i mepekayku HepTH W/WiaM raza, B chepe BONOCHAOKEHUS MU APYTHX

C(bean C BO3MOXKHBIM HCITOJIB30BAHUEM HACOCOB.

YpoBeHb TeXHUKH

[0002] U3BecTeH poTopHBIA Hacoc (ommcaHue K maTeHTy Ha uzodOperenme RU 2395005
C2, onybnukosano 20.07.2010), conmepskamuii cTaTop, B MHTErPajJbHOM HCIOJHEHUU C
BaJIOM POTOP, KOTOPBIH CHaOKEH BBICTYNAKOIIUM B PaJUaIbHOM HAaIpaBJIE€HUU AUCKOBBIM
3JIEMEHTOM B BHJ€ BOJHOOOPA3HOTO OHCKa, CKpeOOK C Ma3oM, B3aUMOAEHCTBYIOIIHUN C
YKa3aHHbIM JAUCKOBBIM djeMeHTOM. IIpu 53TOM craTtop peanu3oBaH B COCTaBe
JameoOpa3HbIX IEPBOTO W BTOPOrO 3JIEMEHTOB, BBIOJHEHHBIX C BO3MOYKHOCTBIO
dbopMupoBaHUS OKPYXKHOH mepudepuiiHON CTEHKH, OKPY’KAIOINEeH yKa3aHHBIA THCKOBBIMI
sneMeHT. CkpeOOoK LIeTMKOM pacroiokeH BHYTpHU craropa. Ctatropom u ckpeOKOM 3amaHa
reoMeTpuueckas KOH(QUrypamuss KaMepbl BCAChIBAHUs, CHA0XXEHHOH BIYCKHBIM
OTBEPCTHEM, a TaKXe BBINYCKHOM Kamephl, CHA0XEHHOH BBIMYCKHBIM OTBEPCTHUEM, U
KaHajia Jjisi COOOLIEHUsI MEXAY KaMepol BCAChIBAHUS M BBINYCKHOM KamMepou, QyHKLIHs
NEePEeropoKH MEXAY KOTOPBIMH peain30oBaHa CKpeOKOM. YKa3aHHBIH JUCKOBBIH 3JIEMEHT
peaJn30BaH C BO3MOKHOCTBIO IPU COBEPIIEHUH BPALIATEJIbHOIO ABUXXEHUS MEPECEYEHUs]
NPOCTPAHCTBA BIYCKHOW KaMepbl, KaHajla, BBIMYCKHOW KaMepbl U ma3a. YameoOpasHble
NEePBBIA U BTOPOM 3JIE€MEHTHI CTATOPA BBINOJHEHBI C BO3MOKHOCTBIO MPUMBIKAHUS JIPYT K
apyry ¢ ¢opMUpOBaHHUEM TIePBOM U BTOPOW 30H MPHUMBIKAHUS JIyrooOpa3HOU
KoHpurypanuu. BryckHoe oTBepcTHe cTaTopa CHOPMHUPOBAHO 3a CYET BBIEMKH B
OKpPY’KHOU mepu¢epuiiHON CTEHKE YaIeoO0pa3Horo mepBoro 3JeMEeHTa CTaTopa M 3a CYET
PaCIOJIOKEHHOH HANpPOTHB BBIEMKH B OKPYKHOH NepuepuiiHON CTeHKE YameoOpasHoro
BTOPOrO 3JIEMEHTa CTATOPa, a BBIYCKHOE OTBEPCTHE CTAaTOpa CHPOPMHPOBAHO 3a CUET
APYyro# BbIEMKH B OKPY)XHOW mepudepuilHON CTeHKe JalmeoOpa3HOro MmepBOro 3JEMEHTa
CTaTOpa U 3a CYET PACMOJIOKEHHOW HANIPOTUB COOTBETCTBYIOLIEHN €l BBIEMKHU B OKPYKHOMU
nepudepuiiHON CTeHKe YammeoOpa3Horo BTOPOro 3JIEMEHTa CTaTopa.

[0003] M3BecTeH pOTOpHBINM HacoC (OMUCAaHUE K MATEHTY Ha moje3Hyr moxenb RU 58627

Ul
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onyonukoBaHo 27.11.2006), conmepaliuii TOJBIA KOPHIYC, XapaKTepU3YIOIIHICS

HajiudyueM OOKOBOW U TOPLEBOH CTEHOK, Baj, YCTAHOBJEHHBIH B KOpIyce C
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BO3MO’KHOCTBIO Bpalll€HHUs MOCPEACTBOM I'MIPABINYECKOr0 NPUBOJA, IPUUEM PACCTOSIHUE
MeXIy OOKOBOW CTEHKOW KOpIlyca U BajJOM IEePEeMEHHO, Ae(OopMHpyeMbie POJHUKH,
pacriojioXKeHHbIE U TepeMellaeMble IPU BpAIEHWH Bajga MeXIy OOKOBOUW CTEHKOH
KOpITyCa U BAaJIOM C MakCHMalibHOW nedopmanueit B 00J1acTH MUHUMAJIbHOTO PAaCCTOSHUS
Mexay OOKOBOWM CTEHKOW KOpmyca W BajioM, M TepMETHYHbIE MOJOCTH, KaKaas U3
KOTOpPBIX 00Opa3oBaHa IBYMsI CMEXKHBIMH POJUKAMH, OOKOBOW W TOPLEBBIMU CTEHKAMHU
KOpIyca U BaJIOM, YKa3aHHble T'€pMETUYHBIE MOJOCTU BBIIOJHEHbI C BO3MOKHOCTBIO
CcOOOIIEeHUsI C OTBEPCTHEM BCACBHIBAHMS MPU YBEJIUYEHUH WX 00bEMa U C BO3MOYKHOCTBIO
coOOIIeHHsI ¢ OTBEPCTHEM HATHETAHUsSI TIPU YMEHbIIEHUH UX o0beMa.

[0004] 13BecTeH pOTOpHBINM HAcOC (OMUCAHKME K MATEHTY Ha Moyie3Hyr moxaenb RU 55896

Ul, onybnukoBano 27.08.2006), comepskamuii KOpIyC, MO KpaliHeil Mepe OIMH Ba,

,
poTtopsl, neperoponaku. Kopryc BBITOTHEH MOJBIM U CHA0XEH TOPLEBBIMH KpBIIIKaMu. B
MOJIOCTU KOPIyCa YCTAHOBJIEH HA MOJAIIUIHUKOBBIX ONOPAax MO KpalHeN Mepe OAUH Baj C
JKECTKO CBSI3aHHBIMM € HHUM poTtopaMu. PoOTOpBl pasgeneHbl  paaualbHBIMU
neperopoakaMu, 3aUKCHPOBAHHBIMU Ha KOpPIyce, ¢ 00pa3oBaHUEM IOCJIEIOBATEIbHBIX
cTynmeHed cxaTtusi pabouell cpenbl, BBINOJHEHHBIX C pabodYuMH KaMepamMu U
BCACBIBAIOIIMMHU U HATHETATEJNIbHBIMH OKHAMH, COOOIIEHHBIMH MOCPEICTBOM KAaHAJIOB C
BXOJHBIM WM BBIXOJHBIMH IITYLIEPAMH HACOCA COOTBETCTBEHHO. HarnerarenbHO€ OKHO
KKIOHN CTymeHu cxxaTusi pabodeil cpeapl COOOINEHO CO BCACHIBAIOIUM OKHOM CMEKHOMN
CTYNEHH, MOCIEAYIOIEe MO HANmpaBIE€HUIO ABUKEHUs MOTOka paboueil cpenbl. PoTopsl
Ka)XJIOW CTYNEHU BBINOJHEHbl C BHYTPEHHHMM 3auleljieHneM. BHemHuil Hu3 poTOpoOB
BBIIOJTHEH C BHYTPEHHUMH 3YObSIMH, & BHYTPEHHHUH POTOp, JKECTKO YCTAHOBJICHHBIH Ha
BaJly, BBIMOJIHEH C SKCLUEHTPUCUTETOM OTHOCUTEJIBbHO BHEIIHEro poTopa U CHaOXeH
BHEIIHUMH 3YObSMH, YHUCJIO KOTOPBIX Ha E€IMHUIYy MEHbINE 4YKCiIa 3yObeB BHEIIHETO
poropa. Pabouast kamepa KaxXaOW CTyNeHU CKaTus pabodel cpeabl orpaHuYeHa 3yObsiMU
U BIaJUHAMH OOOMX POTOPOB, HAXOMSINHMXCS B 3aleIUICHHU. 3y0 BHYTPEHHEro poTopa,
HaXOIAIUNCS B IMOJHOM 3aLEIUIEHUH € 3yObSMH COOTBETCTBYIOIIETO BHEIIHErO POTOpa B
CMEXHBIX CTYNEHSX CKaTusl pabouel cpenbl CMeIleH B OKPYKHOM HAalpaBJIeHHH HA YTOJ,
paBHbiii 180°. IlosmocTh kopmyca B 30HE PAcCHOJIOXKEHHUS KaXXAOTO BHEIIHEro poTopa
BBIMOJIHEHA LWIMHApUYEeCKONW. Kakaplii BHEIWIHUN pPOTOpP COMNPSI’)KEH C BHYTPEHHEH
MOBEPXHOCTBIO 3TON MOJOCTH M YCTAHOBJIEH KOakcuajlbHO ¢ Hel. Kaxpas meperopoaka
cHa0keHa KOJbLIEBBIM YILNIOTHEHUEM CO CTOPOHBI Baja.

[0005] PaccMoTpeHHBIE aHAJIOTH HE peIalT TEXHUYECKYH mpodlieMy CO3naHus

BBICOKO3((HEKTUBHOTO U HaAEKHOIO POTOPHOIO HACOCA, IIPOCTOrO B HKCILITYaTALUH.



[0006] XapakTepHble HEAOCTATKU NMPUBEACHHON I'PYMIbl AHAJIOIOB — HEJOCTATOYHO BBICOKUHI
KO3 PHUIIMEHT MOoNe3HOro AeHCTBHs, CYLIECTBYIOIIAasi BEPOSITHOCTh 3aKJIMHUBAHHS Hacoca
Opu  SKCIUTyaTauu OOYCIOBIEHBI HX KOHCTPYKTHUBHBIM pemeHueM. B Hacocax
UCIIONIB3YETCs JOCTATOYHO OOJbIIOE KOJUYECTBO KOHCTPYKTHUBHBIX 3JIEMEHTOB, YTO
NPUBOAUT K BECbMa OLIYTHMBIM IIOTEPsIM, CBS3aHHBIM C TPEHUEM, BUOpALUAMH U
ApyruMH 1monoOHbIMH (akTopamu, cHukaromumu B pesynbrare KIIJ[. KoncTpykumsimu
HAaCOCOB HE JOCTUTaeTCss ONTUMAaJIbHON COTJIACOBAHHOCTH BPAIATEIbHOTO JBHXKEHUS, YTO

00yCIaBJIMBAET BEPOSITHOCTD 3aKJIMHUBAHMUSI.

CyumHocTh H300peTeHne

[0007] Pemaemoii TexHHYECKOW TTPOOIeMON ABJISETCS CO3AaHUE BBICOKO3((EKTUBHOIO U
HaJI€5KHOTO POTOPHOrO HAcCOCAa, MPOCTOrO B OKCILIyaTalUuH.

[0008] [locTuraemslii TEXHUYECKUN Pe3yJIbTAT H300PETEHUS - MOBbIMEHHE KO3 duiuenTa
MOJIE3HOTO AEeWCTBUS, NPEeOTBpallleHHe 3aKJINHUBAHUS NPU 3KCIUTyaTalUuU.

[0009] Kpome TOro, AOTMOJHUTENBHO TOJE3HBIMU OCOOEHHOCTSIMH SIBJISTFOTCS. HU3Kas
ce0eCcTOMMOCTD HACOCa, HaIE)KHOCTh M IIPOCTOTA U3TOTOBJICHHS.

[0010] TexHuueckuii pe3yabTaT JOCTUTAETCS POTOPHBIM HACOCOM, COAEPIKALLMM IO KpanHeu
Mmepe nBa OapabaHa pOTOPOB, YCTAHOBJIEHHBIX Ha IO KpaliHel Mepe ABYyX Bajax, MPU 3TOM Ha
BHEILHEH MOBEPXHOCTH OAHOro OapabaHa pOTOpa BBIMIOJHEHA MO KpaiiHel Mepe OJHa JIONACTh,
Ha BHEINHEH NMOBEPXHOCTU Apyroro OapabaHa poTopa BBINOJIHEH IO KpaiiHel Mepe OAMH a3,
IIPYU 5TOM JIONIACTh U Ma3 SIBJISIFOTCS CONPATaéMbIMU IPYT C APYrOM IPHU BPAIIEHUH YKA3aHHBIX
OapabaHOB POTOPOB, NMPH 3TOM JIONACTb BBINOJHEHA C BO3MOXKHOCTBIO IPEAOTBpAILEHHS
nepenycka cpeibl M3 ONHOH 4acTu pabodveil 30HBI B JPYIyHO, TO KpaiHEH Mepe OIHY
KUHEMaTHYeCKyI0 TMapy IJisl CBA3M YKa3aHHBIX BajJoOB JPYyr C JAPYrOM U IpHUBENEHUs B
COTJIACOBAHHOE BPALICHUE YKA3aHHBIX JIBYX 0apaOaHOB POTOPOB OT BHEINHEH CHUJIbI, BXOJHOU
BBIXOJHOH MaTpyOKH, pacrloioKeHHble B paboueil 30He, B KOTOPOW OCYLIECTBISIFOT
comnpsi:keHre 6apabaHOB POTOPOB, CTATOP, B KOTOPOM chopMmupoBaHa paboyasi 30HA, BBITIOJTHEH
Mo KpaifHell Mepe C OIHOH MOJIOCTBIO ISl YCTAHOBKHM MO KpaifHel mepe nByx OapabaHOB
pPOTOPOB, TPU 3TOM TE€OMETPHUsSl KaKAOH monocTH oOpa3oBaHa TakUM OOpa3oM, dYTOOBI
o0ecreynTh OTCYTCTBHE 3a30pa MEXAY BHEINHEH IOBEPXHOCThIO 0OapabaHOB pPOTOPOB H
CTaTOPOM.

[0011] KunemaTuyeckasi mapa BBIIIOJHEHA B BUJE Mapbl LIECTEPHEN, YCTAHOBJIEHHbBIX Ha BaJlax,
C BO3MOJKHOCTBIO 3aLIEIUIEHUs] IPYT C IPYrOM JUIsl IPUBEIEHUS B COIJIACOBAHHOE BpallleHUE 110

KpaiiHel Mepe aByx OapabaHOB POTOPOB OT BHELTHEH CHIIBI.



[0012] ITpu 5TOM BO3MOXKHA peaju3alysi POTOPHOTO HACOCA, B KOTOPOM OapabaHbl pOTOPOB,
YCTAHOBIIEHHBIE HAa BaJlaX, CTPYMIIUPOBAHBI B Mapbl B cocTaBe OapabaHa poTOpa, HA BHEIIHEH
MIOBEPXHOCTH KOTOPOTO BBIMOJIHEHA IO KpailHel mepe ofHa jomacTb, U OapabaHa poropa, Ha
BHEIIIHEN NOBEPXHOCTH KOTOPOrO BBIIIOJHEH IO KpaWHed Mepe OAMH Ma3, Kaxnaas napa
OapabaHOB POTOPOB pPACIONIOKEHA B PA3JIMYHBIX IUIOCKOCTSAX, YCTaHOBKAa map OapabGaHOB
POTOPOB BBINOJHEHA C UCIOJIB30BAHUEM IO KpaliHell Mepe IBYyX BaJOB, YKa3aHHbBINH NEPBBIM
OapabaH poTopa KaKIOW Tapbl YCTAHOBJIEH HAa OMHOM Bally, YKa3aHHBbIH BTOpPbIM OapabaH
pOTOpa KakJOW Mapbl YCTAHOBJIEH HAa APYTOM Bajly, MpH 3TOM OapabaH poTOpa C JIOMACTHEO
OJTHOM Mapbl CMEIEeH OTHOCUTEIbHO OapadaHa ¢ JIOMacThio APYroi mapsl, a bapabaH poTopa ¢
Na30M OJTHOM Mapbl CMEIIEH OTHOCHTENbHO OapabaHa poTopa ¢ Ma3oM APyroi mapel Ha yrodi o,
r7ie 0, MOJKET MPUHUMATD 3HaUeHue oT 0° 1o 360°.

[0013] Bo3moskHa peanuzainusi pOTOPHOTO HAcOCa, B KOTOPOM MO KpaliHell mepe nBa OapabaHa
POTOPOB, YCTAHOBJIEHHbIE HA MO KpalHEW Mepe ABYyX Bajlax, BKJIOYAs MO KpalHeW Mepe OAuH
OapabaH poTopa, Ha BHELIHEH MOBEPXHOCTH KOTOPOTO BBHIMOJHEHA MO KpaiiHed Mepe onHa
JomacTh, U MO KpaiiHel mepe oauH OapabaH poTopa, Ha BHEIIHEH MOBEPXHOCTH KOTOPOTO
BBITIOJIHEH 10 KpalHEeH Mepe OIHH I1a3, PACIOJIOKEeHbl B OAHOU U TOM K€ TNIOCKOCTH, MPU 3TOM
Kaplil OapabaH poTopa YCTaHOBIJIEH HA HHANBHAYAIbHOM Bally.

[0014] BosmoxHa peanu3anusi POTOPHONO HACOCAa, B KOTOPOM JIMHEHHBIE CKOPOCTH
MHOXXECTBa TOYEK IMOBEPXHOCTEN OapabaHOB POTOPOB B TOUKE COMPUKOCHOBEHHUSI PABHBI.
[0015] TexHuueckuil pe3yabTaT TAKXKE AOCTUIAETCS POTOPHBIM HACOCOM, COIEPIKALIUM I10
KpaiiHell Mepe oxmH OapabaH pOTOpa, YCTAHOBJEHHBI HAa Bajy, NPU 3TOM Ha BHELIHEH
NIOBEPXHOCTH YKa3aHHOro OapabaHa poTOpa BBHINOJIHEHA [0 KpalHeH Mepe OJHa JIONACTh, MPU
5TOM JIOTIACTh BBIMIOJHEHA C BO3MOXKHOCTBIO MPEAOTBpAllEeHUs Mepernycka Cpenbl U3 OIHOMN
yactu paboueli 30HbI B APyryro, 6apadaH MOJOro poTtopa, BHIMOJIHEHHBIN 1O KpalHeil Mepe C
OJTHUM Ta30M Ha BHYTPEHHEH MOBEPXHOCTH, CONPSATaeMblid C JIONAacThio Oapabana poTtopa mpu
BpaleHun OapabaHOB pPOTOPOB, YCTAHOBJEHHBIM B CTATOpe, MO KpailHeW Mepe OIHY
KUHEMATUYeCKYIO Mapy IUisl MPUBEACHHs BO BpalleHue OapabaHa mojoro poropa u 6apabana
pOTOpa € JIOMACcTbIO OT BHEINHEH CHJIbI, BXOAHOW M BBIXOIHOW MaTPyOKH, PAacIIOJIOKEHHBIE B
paboueli 30He, B KOTOPOI OCYLIECTBIISIIOT COMPSDKEHHE YKa3aHHbIX OapabaHOB MOJIOrO poTopa
u OapabaHa poTOpa C JIONACTHIO, HEMOABIKHBIA KOPITYC, B KOTOPOM chopMupoBaHa padoyas
30Ha, YCTAHOBJICHHBIM Ha By U PACIOIOKEHHBIH B OapabaHe MOJIOro poTopa, BBINOJIHEH IO
KpaiiHeil Mepe ¢ OIHOH MOJIOCTBIO JJII YCTAaHOBKU OapadaHa poTopa C JIOMACTBIO, MPH 3TOM
reoOMeTpUsl KaXIO0H MOoJocTH 0Opa3oBaHa TaKUM 00pa3oM, 4TOOBI OOECIEYHTbh OTCYTCTBHUE

3a30pa MEXIy BHEIIHEH IOBEPXHOCThIO OapabaHa poTopa C JIONACTBIO U BHYTPEHHEH



MOBEPXHOCTBIO IIOJIOTO POTOPA, U BHEUIHEH MOBEPXHOCTHIO OapabaHa poOTOpa C JIOMACTHIO H
KOPITyCOM.

[0016] IIpu 5TOM KMHEMAaTHUYECKAs TAPA BBINOJIHEHA B BUJE Naphl LIECTEPHEN, YCTAHOBJIEHHBIX
Ha BaJlaX C BO3MOXXHOCTBIO 3aLleIIJIEHHsI PYT ¢ APYTOM MU nepenayde ABUKEHHs] pOTOPaM.
[0017] Bo3moskHa peanu3aiiusi pOTOPHOTO HacOCa, B KOTOPOM IO KpaiiHeil Mepe oauH OapabaH
poropa ¢ jomacTtelo M OapabaH TONOro pOTOpa, CrPYNIIUPOBAHBI B IMAapbel B COCTaBe. IO
KpaiiHelt Mepe omHoro OapabaHa pOTOpa, Ha BHEIIHEH MOBEPXHOCTH KOTOPOTO BBIMOJHEHA
JIOTIacTh, W O0IIero mjisi Bcex map OapabaHa MONOro poTropa, Ha BHYTPEHHEH MOBEPXHOCTH
KOTOpPOTO BBIMOJIHEH MO KpalHe# Mepe ONUH Ma3, MPH 3TOM Kaxaas napa 6apadaHOB pOTOpPOB
pacroNio’keHa B PAa3IMYHBIX IUIOCKOCTAX, OapabaH poTopa € JIOMACThIO KaKAOH Maphl
YCTAHOBJIEH Ha OJHOM BaJly, a oOmui GapabaH MoNOro poTopa YCTaHOBJIEH B CTAaTOpe, MpPH
sToM OapabaH poTopa C JIOMACTHIO OJTHOM Mapbl CMEIIEH OTHOCUTENHHO OapadaHa ¢ JIOMacThio
ApPYyToil mapel Ha yroJa o, TAe o MOXKeT MPUHUMaTh 3HaueHue ot 0° go 360°, COOTBETCTBEHHO
nasbl obmero OapabaHa TOJIOTO POTOpa BBIMOJHEHBI C OpPHEHTALMEN BIOJIb OOpasyrolei
muuHApa OapabaHa MoNOro poTopa, € MOCJIENOBATENbHBIM  PACTIOIOXKEHHEM JIPYT
OTHOCHTEJIBHO JIpyra U € YIJIOBBIM CMEILLEHUEM Ha 0, [PaJyCOB OTHOCUTENBHO APYT ApPYyra, IAe
0, MOKET TPUHUMATh 3HaueHue ot 0° no 360°.

[0018] BosmokHa peanu3anuss POTOPHONO HACOCAa, B KOTOPOM JIMHEWHBIE CKOPOCTHU
MHOK€CTBa TOUEK MOBEPXHOCTEH MO KpaliHell Mepe ogHOro 6bapabaHa poTopa C JIONACThIO
u OapabaHa MoJIOro pOTOpPa B TOYKE COMPUKOCHOBEHUS PaBHBI.

[0019] TexHuueckuili pe3ynbTaT TaKKe JOCTUTAETCS POTOPHBIM HACOCOM, COAEPIKALIUM
CTaTOp, BBINOJHEHHBIA MOJBIM, M MO KpaiHeW Mepe ¢ OJHUM Ia30M Ha €ro BHYTPEHHEH
MOBEPXHOCTH, 00pa3yrolnell MoBepxXHOCTh OapadaHa IMOJIOro poTopa, Mo KpaiHel mepe onuH
OapabaH poTopa, YCTAaHOBJIEHHBIM HA MO KpalHEll Mepe OQHOMY BaJly, MPU 3TOM HA BHELIHEH
NOBEPXHOCTH OapabaHa pOTOpA BBIMOJIHEHA 10 KpalHEeH Mepe OJIHA JIOMACTh, CompsiraeMast pH
BpALLEHUH C NTa30M YKa3aHHOT'O CTaTOpa, KOPIYC, YCTAHOBJIEHHBIN Ha BaJy U PaCHOJIOKEHHBIN
B TIOJOM CTaTOpE, BBINOJHEHHBI C MO KpalHEH Mepe OJHON MOJOCTBHIO Il YCTAaHOBKH
OapabaHa poTOpa C JIOMACTBIO, MPH 3TOM T'EOMETPHs KKAOH MOJOCTH 00pa3oBaHA TaKUM
oOpazom, 4ToObl 00eCIeunuTh OTCYTCTBHE 3a30pa MEXKIY BHEINHEH MOBEPXHOCTbIO OapadaHa
pOTOpa C JIONIACTHI0 ¥ BHYTPEHHEHN MOBEPXHOCTBIO MOJIOr0 POTOPA, U BHELIHEHW MOBEPXHOCTHIO
OapabaHa poTOpa C JIOMACTHIO M KOPIYCOM, IO KpaiiHel Mepe OJHy KMHEMAaTHYECKYIO mapy
I CBSI3U BAJOB Jpyr C JPYrOM U MpPHUBEAEHUs B COINIACOBAHHOE BpallleHHE Kopryca U
OapabaHa poropa C JIOMACThIO OT BHEIIHEW cuibl, pabodas 30HA, CHOPMHUPOBAHHASA
IIPOCTPAHCTBOM MEXIY BHYTPEHHEH NMOBEPXHOCTHIO MOJIOr0 CTATOPa, BHEIIHENH MOBEPXHOCTHIO

OapabaHa poTOpa C JIONACTHIO U MOBEPXHOCTBHIO TOJIOCTH, B KOTOPOH PacIoyio’KeH yYKa3aHHbIH



OapabaH poTopa C JIOMACThIO, BKIFOYAIOIIAst BXOJHOH U BBIXOAHOHN MaTpyOKH, PacrioNoKeHHbIE
B paboueii 30He, MPHU STOM JIOTIACTh BHITIOJHEHA ¢ BO3MOKHOCTBIO MTPEIOTBPALICHHS ITePENyCKa
CpeZbl U3 OHOM YacTu paboveit 30HbI B IPYTYIO.

[0020] KunemaTuyeckasi mapa BbIIIOJHEHA B BUJE IMapbl LIECTEPHEN, YCTAHOBJIEHHBIX Ha IO
KpaliHell Mepe JByX Bajlax C BO3MOKHOCTBIO 3aLEIJIEHUs APYr C APYroM IpU Iepenade
JIBUKEHUS POTOPaM.

[0021] Bo3moskHa peanusanusi pOTOPHOIO HACOCA, B KOTOPOM IO KpaiiHed Mepe oauH OapadaH
pOTOpa, YCTAHOBJIEHHBI HAa IO KpaiHell Mepe OAHOM Bally, KOPIIYC, BBINOJHEHHBIA C
NOJIOCTBEO JUJIsl YCTAHOBKM IO KpalHed Mepe omHoro OapabaHa poTopa C JIOMACTHIO,
YCTaHOBJICHHBIN Ha BaJly, CTPYMIMPOBAHBI B Tapbl B cocTaBe: OapabaHa poTopa, Ha BHELIHEH
MOBEPXHOCTH KOTOPOTO BBITIOJIHEHA JIOMACTh, U OOLIEro JJis BCEX CTaTOpa, HA BHYTPEHHEH
MOBEPXHOCTH KOTOPOTO BBIMIOJHEH IO KpaiHEH Mepe ONHMH Ta3, MPU 3TOM Kaknas mapa
OapabaHOB POTOPOB PACTIONOKEHA B PA3MYHBIX TUIOCKOCTSIX, OapabaH poTopa KakKIou maphl
YCTAHOBJIEH Ha OJJHOM BaJly, a KOPIYC YCTAHOBJIEH HA APYrOM BaJly, IpH 3TOM OapadaH poTopa
C JIONACThIO OJHOM Mapbl CMEIIEH OTHOCUTEIBHO OapabaHa ¢ JIOMACThIO APYrod Mapsl HA Yrod
o, TO€ 0 MOXET MpuUHUMaTh 3HadeHue OoT 0° go 360°, COOTBETCTBEHHO MAasbl CTATOpa
BBITIOJIHEHBI C OpUEHTAIMel BAOJb oOpasyromel uunmaapa 6apadana poropa ¢ JIOMACThIO, ¢
MOCJIEIOBATEIbHBIM PACIIOIOKEHUEM APYT OTHOCUTENBHO JIPyra U C YIJIOBBIM CMEIIEHHEM Ha
0. TPayCOB OTHOCUTENIBHO JIPYT ApYra, i€ 0. MOKeT MPUHUMATh 3HadeHue ot 0° go 360°.
[0022] BosmoOxHa peanu3anusi POTOPHOIO HAcoCa, B KOTOPOM JIMHEHHBIE CKOPOCTH
MHOKECTBA TOYEK MOBEPXHOCTEH MO kpaiiHel Mepe onHoro Gapabana poTopa ¢ JIONACThIO
U CTAaTOpa B TOUKE CONPUKOCHOBEHUS PaBHBI.

[0023] TexHu4eckuii pe3yabTaT TaKkKe HOCTUTAETCsl cOCOOOM pabOThl POTOPHOIO HACOCA,
coaepKalluM 1o KpaitHeit Mepe oquH OapadaH poTopa, YCTAHOBJIEHHBIN HA BaJly, IPH 3TOM Ha
BHEIIHEW TMOBEPXHOCTH yKa3aHHOro OapabaHa pOTOpa BBIMOJHEHA MO KpalHed Mepe OmHa
JIOTIACTh, TMPU 3TOM JIOMACTh BBIMOJHEHA C BO3MOKHOCTBIO TIPEIOTBPAIICHHS TIEPEMyCKa CPeIbl
U3 ONHOW dYacTu paboueil 30HBI B JAPYIyIO, MO KpalHedl Mepe oxamH OapabaH poropa,
BBITIOJTHEHHOTO IO KpaliHEN Mepe ¢ OJJHUM Ma30M Ha MOBEPXHOCTH, COMPSIraeMblil C JIOMACTBIO
Oapabana poropa npu BpameHuu 6apadaHOB POTOPOB, YCTAHOBJICHHBIX B CTATOpPE, MO KpaiHel
Mepe OIHY KHHEMaTHYECKYIO Mapy AJsl MPUBEACHUS B COIJIACOBAHHOE BpalneHHe Oapabana
poropa ¢ ma3om u Oapabana poTopa ¢ JIOMACTHIO OT BHEINHEH CUJIbI, BXOAHOH M BBIXOIIHOM
naTpyOKH, pacmojiOKeHHble B palodeil 30He, B KOTOPOH OCYLIECTBISIOT CONpPSDKEHUE
yKazaHHbIX OapabaHa poTopa ¢ ma3oMm u OapabaHa PoTOpa C JIOMACTHIO, KOPIYC, B KOTOPOM
copmupoBaHa paboyasi 30Ha, BBITIOJIHEH MO KpaiiHel Mepe ¢ OAHOM MOJIOCTBIO IS yCTAHOBKH

Oapabana poropa C JIONMACThIO, MPU STOM T'€OMETPUs MOJOCTH OOpa3oBaHa TaKUM 00pasoMm,



9T0OBI O0ECTIEUNTh OTCYTCTBHE 3a30pa MEXKIy BHEIIHEH MOBEPXHOCTHIO OapabaHOB POTOPOB H
KOPIyCOM, COCTOSILIUI U3 CIEAYIOLIMX IOCIeNOBAaTENbHbIX ACHCTBUN: BpallalOT Baj MOX
BO3/IEHCTBHEM BHEIIHEH CHIIbIL, C UCTIOJIb30BAHNEM KHMHEMATHUYECKON Maphl BpaimarT OapadaH
pOTOpa C JIONMACTBIO, OJJHOBPEMEHHO Uepe3 BXOAHON MaTpyOoK B MEPBYIO 4acTh paboueii 30HbI
OCYILECTBIISIFIOT ~ BCACBIBAHUE IE€PEKAYMBAEMONW CpeAbl, OCYLIECTBJISIIOT IEepeMeLIeHHe
nepeKavrBaeMoi Cpebl 3a CYET ABMKEHUs JIONACTH COOTBETCTBYHOIIEro OapabaHa poropa, B
nporecce BpalleHuss B pabodyeil 30HE OCYILIECTBISIOT CONPSDKEHHE JIOMACTH YKa3aHHOTO
Oapabana W masa yka3aHHOro OapabaHa, TpW 3TOM Il CO3JAHUSl PA3HHUIbI JABJICHUS B
NepeKavynBaeMON Cpele B MEePBOM M BTOPOM 4YacTU pabouell 30HbI YBEJIUYHMBAIOT OOBEM B
OOHOW dYacTu pabodel 30HBI M YMEHBINAIOT OOBEM B JAPYrod dYacTu pabodel 30HBI,
OCYILIECTBIISIFOT BBITAJIKUBAHUE MTEPEKAYNBAEMOI Cpeibl Yepe3 BBIXOJHON MaTpyOoK.

[0024] Bo3smoskHa peanusanusi pOTOPHOrO HACOCa, B KOTOPOM BPALIAKOT BaJl, HA KOTOPOM
yCTaHOBJIEH OapabaH poTopa ¢ JIOMACTHIO.

[0025] Bo3smoskHa peanu3anusi pOTOPHOrO HAcOCa, B KOTOPOM BPALIAKOT BaJl, HA KOTOPOM
yCTaHOBJIEH OapabaH poTopa ¢ ma3om.

[0026] Bo3moskHa peanus3anus pOTOPHOrO HACOCA, B KOTOPOM BPAINAKOT JOMOJHUTEIbHBIN
BaJ, B3aUMOJEHCTBYIOIINI depe3 3yO4UaTyr IEeCTEPHI0O ¢ KUHEMAaTHYECKYIO Mapod s
NMpPUBEICHUs BO BpaIleHHE MO KpaiiHed mepe omHoro OapabaHa poropa C Ma3oM H IO

KpaitHell Mepe onHOTo OapabaHa poTopa C JOHACThIO.

Kparkoe onucanune yeprexei

[0027] CymHOCTh 3asIBJIIEMOTO MOSICHSETCS HIKECIEAYIOUUM OMUCAHHEM U IMPUJIaraeMbIMU
durypamu.

[0028] Ha @wur. 1 u ¢ur. 2 npeacrasieH pOTOPHBII HACOC B paspese;

[0029] Ha ®ur. 3 npeacTaBiieHa KWHEMAaTUYECKas IMapa pOTOPHOTO HAcOCa,

[0030] Ha ®ur. 4 uzobpaskeH OCHOBHOIH pOTOP POTOPHOIO HACOCA,

[0031] Ha ®ur. 5 uzobpaskeH DOMONHUTEIBHBINA POTOP POTOPHOTO HACOCA,

[0032] Ha ®ur. 6 uzobpaskeH KOpIyC pOTOPHOTO HACOCA B pa3pese;

[0033] Ha ®ur. 7a wu3zo0pask€H pOTOPHBI HACOC C CEKUHMOHHBIM pPa3elieHHeM st
OJHOBPEMEHHOM IMOJJaul HECKOJIBKHUX BEIECTB Yepe3 OTENIbHbIC BXOAHbIE MATPyOKH;

[0034] Ha ®ur. 70 wu300pa’keH pOTOPHBIH HACOC C CEKIMOHHBIM pa3[eNieHueM IS
OHOBPEMEHHOW TOAAa4YM HECKOJBKHX BEINECTB 4Yepe3 OTHeNbHbIE BXOIHBIE MaTpPyOKH B
paspese,

[0035] Ha ®ur. 8 mnpexncraBieH oOwWUH BHI POTOPHOTO HAcOCa C MHOTOPOTOPHBIM

HCTIOJIHEHHUEM,



[0036] Ha ®ur. 9 mnpencraBneH oOmui BHUA POTOPHOTO HAcOCa C MHOTOPOTOPHBIM
UCTIOJIHEHHEM, C pasMeIleHHeM MO Iomanu (mapamienbHbiM), 0e3 CeKIHMOHMPOBAHMS
poTopoB (OAMH OCHOBHOM POTOP);

[0037] Ha ®ur. 10 mpencraBneH oOmMMNA BHJI POTOPHOrO HAcOCa C MHOTOPOTOPHBIM
UCIIOJIHEHUEM, C pa3Mel[eHHueM 0 IIomann (mapaiienbHbIM) ¢ OJHUM JOMOJIHUTEIbHBIM
pOTOPOM,;

[0038] Ha ®ur. 11 u Dur.12 u300paskeHO YCTPOHCTBO POTOPHOrO HACOCAa BHYTPH IOJIOTO
JOTIOJHUTEBHOTO POTOpa B pa3pese.

[0039] Ha ®wur. 13 moka3zaH oOmuii BUA POTOPHOTO HACOCA C PACIOJIOKEHHBIM OCHOBHBIM
POTOPOM B KOpITyCE€ BEAOMOIO pOTOpA.

[0040] Ha ®ur. 14 wu300pakeHO YCTPOHCTBO POTOPHOTO HACOCa BHYTPU IOJIOTO
JOTMOJHUTEIBHOTO POTOpPA C BBINOJHEHHEM 3YObEB IIECTEPHH IOIMOJHUTEIBHOIO POTOpa IO
BHEITHEMY KOHTYPY, CIY>KAIUX IS MOJKIIFOUEHUs! TOTIOJIHUTENIbHOTO (BHELITHETO) IPUBOA.
[0041] Ha ®ur. 15 uzo0paskeHO yCTPOHCTBO POTOPHOTO HACOCA C PACTIOJOKEHHWEM BHYTPH
MOJIOTO  CTAaTOpa AOMOJHUTENBHOIO IMOJIOTO pOTOpPa € BO3MOXKHOCTBK) IMOJKJIFOUEHHUS
JOTIOJTHATEIFHOTO (BHEIIHETr0) TPUBO/A.

[0042] Vka3aHHbIE 4YepTEXKU MOSICHAIOTCA CIEAYOUIMMH no3unusmMu. | — crarop, 2 —
OCHOBHOH pOTOp, 3 — JOMOJHUTENbHBIH POTOpP, 4 — BXOAHOH (BIYCKHOH, BCACBIBAIOIINN)
naTpyOoK, 5 — HarmopHeIi NaTpyOOK (BBIMYCKHOM, BBIXOAHON MaTpy0ok), 6 — jJonacts, 7 — mnas,
8 — 3y0Ouaras 1mecTepHsi OCHOBHOT'O poTopa, 9 — 3y0OuaTas mecTepHs JOMOJIHUTEIBHOIO POTOPA,
10 — xaHan Baja AOMOJHUTENBHOrO poTopa, 11 — CKBO3HOE OTBEPCTHE NOMOJHUTEIBHOTO
potopa, 12 — Gapaban OCHOBHOTO poTopa, 13 — GapabaH AOMOJHUTENBHOTO poTopa, 14 — Ban
OCHOBHOTO poTOpa, 15 — Bajm JOOMOJHHUTENBHOTO portopa, 16 — pabowas 30Ha, 17 —
JOTOJTHUTENBHBIN BaJl, 18 - 3yOuaras mectepHs Ha TOMOJIHUTENLHOM Baiy, 19 — kopmyc, 20 —
Baj kopmyca, 21 — meperopoaka, oThenstoiias pabodyr0 30HY OT BHEWIHeH cpembl, 22 -

KOHCTPYKTHBHBIN 3JIEMEHT, 00eCTIeUNBAIOIIUI CBSI3KY KOPIyCa U OCHOBHOT'O POTOpA.

IToapoGHoe onucanue u3odpereHust

[0043] OcymecTBnerne 3asBICHHOTO H300pPETEHUST HE OrpPaHUYHMBACTCS TMPHUBENEHHON
peanm3anmeli. MHOTOUMCIIEHHBIE BO3MOXKHBIE MOAM(DUKALNK, H3MEHEHHUs, BapHallud U
3aMEHBl, COXPAaHSOIUE CyTh MU (OPMYy HACTOSIIEr0o HW300pPETeHUs, OUEBUIHBI IS
KBaJH(HULIUPOBAHHBIX B PEAMETHON OOJIACTH CIIELIHATUCTOB.

[0044] B uucne Hambonee 3HAYMMBIX MPEUMYIIECTB HCIOJIb30BAaHUS POTOPHBIX HACOCOB

BBIACIAOTCA CICAYIOIINE!



[0045] - Gonee paBHOMEepHasi, €CIM CPaBHUBATb POTOPHBIE HACOCHI C YCTPOMCTBAMU
BO3BPATHO-TIOCTYIATENbHOI'O THIIA, [10AAYa XKUAKOCTH B TPYOOIIPOBOIHYIO CUCTEMY,
[0046] - oOpaTUMOCTB, TO €CTh BO3MOXKHOCTH MCIOJIB30BAHUSI TAKUX YCTPOWCTB, KaK B
Ka4yeCcTBe HAacOCa, TaK U B POJU F'HAPOMOTOPA;

[0047] - oTcyTcTBHE KJIamaHOB, YTO CIOCOOCTBYET CHW)KEHHUIO IOTEPh MOLIHOCTU W,
COOTBETCTBEHHO, noBbimeHuto KIT/I;

[0048] — poTOpHBII HaCOC MOXKET HE TOJIbKO HAarHeTaTh JaBJEHUE, HO M ObITh HACOCOM
BcachiBaromero Ttuna. OH OJHOBPEMEHHO U BCAaChIBA€T CpeAy [IUid NepeKayku u
BBIJIABJIUBAET €€ MO NaBJIICHUEM,

[0049] — poTopHBIE HAacoC  SBISETCS  HACOCOM-I03aTOPOM, TaKk Kak oObem
nepekaynBaeMoro BellecTBa 3a OAuH o00opoT OapadaHa OCHOBHOTO pPOTOpPa TOYHO
COOTBETCTBYET 00BeMy paboueil 30HBI HAcCOCa M, CIEAOBATEIbHO, MOXKHO MEPEKAYNBATh U
CMEILINBATh Pa3IMUHbIE BELIECTBA B HY>KHBIX NMPOMOPLUSIX;

[0050] Belueyka3aHHbIIT TEXHUYECKHH pe3yJbTaT W pEIIEHHE TEXHUYECKOH MpOoOIeMbl
nocTuraercs ciaenyromuM odpasom: Beicokuit KITJI obecrieunBaeTcss TeM, 4TO peau3alius
3asBJICHHOT'O peleHusi 0a3upyeTcsl Ha UCIOJIb30BAaHUN MeXaHW3Ma BpauleHus. B cBs3u ¢
5TUM Ha NEpPeKaunBaeMyI0 WM NepeMeLIaeMylo Cpeay BCerjaa eiicTByeT MaKCUMallbHBIH
MOMEHT CHJI, YTO B CBOKO O4Ye€peab JOCTUTAETCS 33 CYET MaKCHUMAaJBHOrO pabouero miedya.
B pemenun ucnonb3oBaHa HaubOonee >dpdexrtuBHas Gopma ceueHus: padbouyell MOJOCTH.
Kpome Toro, B peanusanuy HacoCa MCHOJIb3YeTC MUHUMAJIbHOE KOJIUYECTBO 3JIEMEHTOB
KOHCTPYKIHMH, YTO OOYyCJIaBJIMBAaeT OTCYTCTBHE IOTEPh HAa JONOJHUTEIbHYI paboTy,
CBSI3AHHYIO C TPEHHEM, BUOPALMSIMU U APYTHUMH (paKkTOpaMu.

[0051] B Hacoce OTCyTCTByeT KakoW-mubOO0 MexaHu3M (3JI€MEHTbl KOHCTPYKIIUH),
COBEPLIAIO NI BO3BPATHO-MIOCTYIATENbHbBIE JBUKEHUSI.

[0052] ITpenoTBpainerHne  3akJIMHUBAHUS  OOECNEYMBAETCS 33 CYET  HUCIOJb30BaHUS
KuHeMaTuueckol mnapbl. KuHemaTudeckass mapa - MOJIBMJKHOE COEJUHEHHE JIByX 3BEHHEB
MeXaHHU3Ma, Hajlararoliee OrpaHMueHNs] HA UX OTHOCUTENIbHOE IBUYKEHNE YCIOBUSMHU CBS3H.
[0053] KunemaTudeckasi mapa oOecrednBaeT COTJIACOBAHHOE IBIDKeHHE mapbl OapabaHOB
pPOTOPOB, YTO MPHUBOAMT K TOYHOMY MOMAAAHUIO JIONACTH (WJIM JIOTACTEH — ecim ux Oojee
onHOI) OapabaHa OCHOBHOTO poTopa B a3 (ma3sr) OapadaHa JOMOIHUTEIBHOTO POTOpA.

[0054] KunemaTrnueckast mapa MOKeT OBbITh peajn30BaHA IOCPEACTBOM Mapbl IIECTEPHEH,
PACIIONIOKEHHBIX HA Bajlax, MPUBOISIINX B JBIDKEHHE OapabaHbl pOTOPOB.

[0055] Kpome Toro, Baji AOMOHUTEIBHOTO BEIOMOTO POTOPA MOKET OBITh CHAOKEH KaHAJIOM,
a OapabaH HOMOJHHUTENBbHBIA POTOP - CKBO3HBIM OTBepcTHeM. Hamnume kaHana, KOTOPBIM

cHaO’KeH Bal AOMOJIHUTEJIbHOTO BEAOMOTO POTOpA, U CKBO3HOI'O OTBEPCTUS, BBIIMOJHEHHOI'O B



Oapabane poropa, IJisi COOOLIEHUS] TIOCPENCTBOM YKAa3aHHOIO OTBEPCTHSI KaHala W Tas3a, BO
BpeMs1 padOThI B OTHOLIEHUH POTOPA 3HAUYUTENIbHO CHIDKAET PUCK FHIPOYyAapa U €ro MOJOMKH,
B MOMEHT PE3KOro M3MEHEHHUs] 00beMa IpH MPOXOXKAECHUH JIONACTBI0 COOTBETCTBYIOINETrO €M
nasa. Takum 0o0Opa3oM, yka3aHHbBII KaHaJl U CKBO3HOE OTBEPCTHE OOECNEeYMBAIOT OOJBIIYIO
CTENEHb JOCTUKEHHUS] TEXHUYECKOIO PEe3yJIbTaTa.

[0056] KoncTpykLus 3asBIsieMOr0 TEXHUUYECKOrO PEIIEHUs MPEAOCTaBIsAET BO3MOKHOCTH
IJIs ITUPOKON aJanTalyy MoJ KOHKPETHBbIE 3a7jaul, CTOSIINE Nepe]] ero MOTeHIUalbHbBIM
MOJIb30BAaTENIEM, & UMEHHO, MTO3BOJISET:

[0057] - pasmemarh paboume 3JEMEHTHI MO IJIOMAaAu (MapajjieibHO) - pa3MelleHue
MHOKeCTBa rap 0apabaHOB POTOPOB, HAXOASIIIMXCS B 3ALEMJIEHUH — B OJTHOH MJIOCKOCTH;
[0058] - pa3smemaTh mocienoBaTEIbHO (BapHAaHT C MHOXKECTBOM OapabaHOB pPOTOPOB,
YCTAaHOBJIEHHBIX Ha OJTHOM BaJie),

[0059] - wucnonb3oBaTh OapabaHbl POTOPOB PA3HBIX PATUYCOB, BaPbUPYS KOJIUYECTBO
JomacTeil ¥ COOTBETCTBYIOLINX UM Ma30B;

[0060] - ncronp30BaTh pa3nUYHbIE pa3Mephl, POPMBI JIOTTATKA M COOTBETCTBYIOIIErO €l masa,
n0OMBasiCh Pa3HBIX COOTHOIIEHUH IJIEHO-PAINYC,

[0061] - ™MOXHO mnepexkayuBaTh M CMELIMBATh pPa3JUYHbIE BEIIECTBA B HYXHBIX
MPOTNOPLUHAX, TaK Kak 00beM IMepeKkaynBaeMOro BelecTBa 3a OOuH obopoT Oapabana
OCHOBHOTO POTOpa TOYHO COOTBETCTBYET 00BbeMy paboueil 30HbI Hacoca.

[0062] - BO3MOXHOCTb JAOCTHKEHHSI BBICOKMX HABJICHUH TepekaunBaeMoil cpenbl Ojaromapsi
KOHCTPYKTUBHOH OCOOEHHOCTH pabodel 30HbI — OTCYTCTBHSI IEpenycka INpH BpalleHUH
nomnactu O6apabaHa poTopa.

[0063] IIpakTiueckoe  BOIUIOIIEHHE  BBIIETIEPEUUCICHHBIX  BO3MOXHOCTEM  MO3BOJISET
n00UThCs OO OOJIBIIErO AaBJIeHUs B HACOCE, MO0 OONbIIEH MPOU3BOAUTEILHOCTH.

[0064] ITpu ucnonp3oBanuu OapadaHa MOMOJHUTENBHOIO POTOpa OOJBINEro paguyca pacrerT
MOIIHOCTb, HO 3TO TPUBOAWT K TOMY, YTO CHHUKAETCS CKOPOCTh BpalleHus OapabaHa
OCHOBHOTI'O pOTOpa U, KaK CIEACTBUE, CHUXKAETCS NMPOU3BOAUTENBLHOCTD. [Ipu ucnonbs3oBaHuu
OapabaHa JOMOHUTEIFHOTO POTOPA MEHBILETO Pauyca — CUTyaIusi Ha0OOpOT.

[0065] brnaromapsi KOHCTPYKLIMK HACcOCa BO3MOKHA CMEHA HampaBlieHUs! nepekadku. Paboras
KaK B OZIHY, TaK U B APYIYI0 CTOPOHY, MepeKaunBas OT BXOAHOTO (BIyCKHOTO) marpyOka K
BBIXOJHOMY (HAarmopHOMY ) U Ha000pOT (COOTBETCTBEHHO, HA3HAYEHNE MAaTPyOKOB MMOMEHSIETCS),
B HACOCE peajin3yeTcs U3MEHEHNE HallPaBlIeHUs BpallleH!sl POTOPOB.

[0066] Cnenyer mnoAuYEpKHYTh YHHMBEPCAJIbHOCTh KOHCTPYKLUHU MPEAJaraéMoro Hacoca.
KoHcTpykuus 1NO3BONSET IepeKauyuBaTh pas3jIMuHble CpeAbl — JKUAKOCTH, Tas3bl, WX

noCJaeaA0BaTCIIbHOCTH.
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[0067] B xOHCTpYKLIMU POTOPHOrO HACOCA CONEPIKUTCS HE MEHEE ABYX POTOPOB, OCHOBHOM
W JONOJHUTENbHbIH, o0pasyoluue mnapy, @IpPH BpALIEHHH KOTOPBIX MPOUCXOJUT
nepeKkauuBaHue TOABWKHONW cpenbl (KUAKOCTH W/MIM rasa). JTO OCHOBa Hacoca, Ha
KOTOpO# 0a3UpPYIOTCS BCE MPUBEECHHBIC ajiee B OMMCAHNH BAPUAHTBHI.

[0068] OGo0mast BapuaHTBhI, ClieAyeT OTMETUTh, YTO B COCTAB MPEAJIaraeMoro pOTOPHOTO
Hacoca BxoasaT ctaTop (1) ¢ BRIMOJHEHHON B HEM IO KpaifHel Mepe OAHOM MOJOCThIO U 1O
KpaitHell Mepe Ba pOTOpa — OCHOBHOM poTop (2) U HOMOJHUTENBHBIN poTOp (3), KOpmyC
Hacoca (19), oOpasyromuii pabouyr 30HY. POTOpPBI BBINOJHEHBl IUJIUHAPUYECKOU
kKoHpurypauu. bapabaHbl OCHOBHOTO M IOMOJHHUTEIHHOTO POTOPOB YCTAHOBIEHBI Ha
COOTBETCTBYIOLIMX MM Bajiax U MPUBOAATCS B ABMKEHHE 332 CUET KHHEMATHYECKOW Maphl U
BAJIOB, HA KOTOPBIX OHU YCTAHOBJICHBI.

[0069] Ha ®wur.1 u3o0paskeH pOTOPHBIH HACOC B OOHOM W3 BapUaHTOB peaiu3auuu. B
JAHHOM BapuaHTe poTopsl (2, 3) cocrosT u3z OapabanoB (12, 13), yCTaHOBJIEHHBIX Ha
Banax (14, 15). Ha BHemHe#t moBepxHOCTH OapabaHa ocHOBHOro potopa (12) pacnososkeHa
no KpaiiHe# mepe oxHa jonacth (6) B ¢popme 3yduaroro Beictyna. Ha BHeIIHelH MOBEPXHOCTH
Oapabana pomosHuTenbHOrO poropa (13) pacmonoxen ma3 (7). Poropsl MoryT ObITh
BBIMOJIHEHBI KaK CIUIOMIHBIMHU AETAJSIMU, TaK M TOJBIMH BHYTpHU. TakuM 0Opa3oMm, BHELIHUE
MOBEPXHOCTH OapabaHoB 0CHOBHOTO (12) u monosHUTEeNbHOTO (13) pOTOPOB BBHIMOIHSIOT PO
¢yHkunoHanbHBIX  (paboumx)  mosepxHocTed.  bapabamsl  ocHOBHOro  (12) w
nonoiHUTEeNbHOro (13) pOTOpPOB yYCTAaHABIMBAKOTCS B COOTBETCTBYIOIIHUX IOJIOCTSX
kopryca Hacoca (19), koTopeIil B MpeACTaBIEHHOM BapHAaHTE BBIMOJHSIET POJib CTaTOpa
(1), Ge3 3azopa Opyr OTHOCHTENbHO 1pyra. bapabGanbl poTOpoB BpamarTcs 0Oe3
NPOCKAJIb3bIBAHUS, MIPU 3TOM JonacTh (6) npu BpaimeHnu 6apabaHOB PpOTOPOB COBEPINAET
IBWKeHHe Oe3 3a30pa ¢ BHYTPEHHEH MOBEPXHOCTHIO Kopmyca - crtatopa (1, 19) (c
MOBEPXHOCTHIO IMOJIOCTU, B KOTOPOU ycTaHOBIeH OapabaH ocHoBHOro poropa (12)), a
TaKke CBOOOJHO W CHHXPOHHO MPOXOAUT 4Yepe3 COOTBETCTBYHIIU eil ma3 (7) Oapabana
nonoHUTENbHOTO potopa (13), kak uzodpakeno Ha ®ur.l. J[uameTpbl HaAXOIAIMUXCS B
COTNPUKOCHOBEHHH OapabaHOB OCHOBHOTO M JONOJHHUTENbHOTO poTopoB (12, 13)
BBIMOJHEHBI TAKMM 00pa30M, YTO JIMHEHHbIE CKOPOCTH MHOXKECTBA TOYEK MOBEPXHOCTEH B
TOYKE CONMPHKOCHOBEHHMsI PaBHBL. B CBsi3M C 4YeM HET CKOJIbJKEHHUS MOBEPXHOCTEH, a
TOJIbKO HE3HAYHTEJIbHOE TPEeHHE KaueHWsl, MJIH COBCEM HEeT TPEHHUs, Tak Kak OapabaHbI
JKECTKO 3aKpeIUIeHbl Ha BajiaXx W He MPWIKUMAITCA APYr K Apyry. JlaHHOe CBOHCTBO
NO3BOJIIET 3HAYUTENPHO MHHHUMHM3HUPOBAaTh HW3HOC JeTajell Hacoca, a Takxke

MUHHUMU3UPOBATb PUCKH 3aKJIMHUBAHUA .
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[0070] Kpome Toro, potops! (2, 3) MOTYT OBITh BBIIOJIHEHB! KaK OTHENbHOM JETANbIO, TaK U B
cocraBe cOOpoYHON ennHULIBI «Oapaban poropa - Bam» (12, 13, 14, 15), 4ro naetT BO3SMOKHOCTb
YIPOCTUTh KOHCTPYKLHMIO U TOBBICUTH HAAEKHOCTb HAcoca. POTOPBI BBINOJNHSIOTCS U3
KOHCTPYKLIMOHHBIX MaTEpHAJIOB, MO3BOJISIIOIIUX BBIIEPIKUBATH 3HAKOIIEPEMEHHbIE HAPY3KH B
MOMEHT palOThl Hacoca, HampuMep, M3 AIOMHHHEBBIX CIUIABOB, CTajJeil M YyTyHOB,
KOMITO3UTOB, IUIACTHKOB. PakTHUECKH, MAaTEPUaN MOXKET ObITh BBIOpaH MCXOAs U3 TpeOyeMbIX
pabounx mapameTpoB B YACTHOM CIydae.

[0071] Ha ®wur.2 usolOpakeHa peanu3alusi IUIOTHOTO KOHTakTa OapabaHOB poOTOpOB (MX
IBWKEHUsT Oe3 MpOCKaJb3bIBAHUS) M peaiu3alusl ABWKeHus Jjomactu (6) 0e3 3azopa ¢
NIOBEPXHOCTBIO Kopryca - ctaropa (1, 19), 3tu ¢akTopsl BaXKHBI OTHOCUTEIBHO (POPMHPOBAHUS
paboueli 3oubl (16) Hacoca. st 3TOro HEOOXOAMMO BBITIOJNHUTE CJEAYIOIIEe YCIIOBHUE.
I'eomeTpusi monocTel Kopmyca - CTaTopa, B KOTOpble YCTAHABIMBAIOT Bajl U OapabaHbI
OCHOBHOT'O U IONOJIHUTEIBHOTO POTOPOB AOJIKHA ObITh 00pa3oBaHa reOMeTpHel MOBEPXHOCTH,
oOpa3yeMoii BpaleHHeM COOTBETCTBYIOLIEro OapadaHa poOTOpa W TMPOCTPAHCTBOM MEXKIY
BHELIHUMH TOBEPXHOCTSIMU 0apabaHOB POTOPOB M TMOBEPXHOCTBHIO TOJIOCTH, B KOTOpOIi
PacIoJIOKeH POTOP C JIOMACTHIO.

[0072] ITo kpaiineli Mepe ONMH W3 BaJiOB, Ha KOTOPOM VYCTaHOBJeH Oapaban poropa,
NPUBOAWTCS B JABIMJKEHHE TIOCPENCTBOM BHEINHEH Cuibl (HAampumep, C TOMOIIBIO
snekTpoasuratens). B cBow ouepenp, BTOpPOH Bal M, COOTBETCTBEHHO, OapabaH poropa,
YCTaHOBJICHHBIH HAa HEM, MPHBOASATCS B JABMXKEHUE OT MEPBOTO Yepe3 KMHEMATHUECKYIO Mapy.
Kak m3o0pakeno Ha ®ur.3, Bajgbl MOTyT ObITb CBSI3aHbI APYI C APYroM uepe3 3yOuaTsbie
mectepHH (8, 9) (kuHeMaTHUeCcKas mapa), yCTaHOBJIeHHbIe Ha Bajax (14, 15). Takum obpazom,
obecrieuynBaeTCsi COrJIaCOBAHHOCTh BPALEHHUs] POTOPOB M MPEAOTBPALIAETCS] UX 3aKIHHUBAHHE
npu BpauieHnd. KuHemartndeckux map, kKak u map OapabOaHOB pPOTOPOB, MOXKET OBITh
Heckonbko. [Ipu yem mapa GapabGaHOB pOTOpPOB 0Opa3oBaHa M3 OIHOI'O OCHOBHOTO OapabaHa
pOTOpa U OCHOBHOI'O JOTMOJHUTEIBHOTO POTOpA, COMpsiraeMble mpu BpaieHud. [IpudeM onuH
U3 3JIEMEHTOB KMHEMATHYECKOH Mapbl, HAPUMEp, LIECTEPHS, MOXKET ObITh OJHOBPEMEHHO W
3JIEMEHTOM JIPYTOf KNUHEMAaTUYECKOMN maphl.

[0073] Ha ®wur.4 u3obpakeHn Gapaban ocHoBHOro poropa (12), yCTaHOBJIEHHBIH Ha Bay
ocHoBHOro portopa (14). Ha BHewmHell mnoBepxHOcTH OapabaHa ocHoBHOro portopa (12)
BBITIOJIHEHA JiomacTh (6). Pabouast 30Ha (160) — kamepa — akTUYeCKu TPEACTaBIsIeT COOOM
00BbEM, OrpaHHYEHHBIH KOHTAKTHPYIOIIMMU IOBEpXHOCTsIMH Oapabana poropa (12) ¢
nomnacteio (6), 6bapabana poropa (13) ¢ maszom (5), 1 TOBEPXHOCTHIO Kopmyca - craropa (1, 19),
SIBJISIFOLIEHCS] TIOBEPXHOCTBIO TMOJIOCTH IOJ] POTOP C JIOMACTBIO, U pa3/ielieHa Ha JIBE YacCTH.

O6mpem nepsoii yactu paboueii 30HbI (16) yBemuuuBaeTcs nmpu BpaleHuu OapabaHa poTopa u
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MIPOUCXOANT BCACHIBAHUE TMONBIDKHON CpeIbl 4uepe3 BXOMHOW (BIYyCKHOH) maTtpyOok wu3-3a
pasuunel nasiaeHus. OO0beM BrOpol wactm paboueil 30HBI (16) yMeHbIIaeTcs Mo Mepe
BpatieHus: OapabaHa poTopa, BIJIOTh A0 MPOXOKAEHUS JIOMACThIO (6) COOTBETCTBYIOIIETO Ma3a
(7), mpu 3TOM IPOMCXOIUT BBITAJIKMBAHUE MOJBIDKHOM Cpenbl uepe3 BBIXOAHOH (HAroOpHBIN)
natpyOok (4, 5) u3-3a pasHuubl nasjieHus. Jlomacte (6) mpu BpalleHUH MPEAOTBpPAINAET
nepernyck U3 OAHOM YacTu padboueii 30HbI (10) B APYIyIO MepekaunBaeMoil Cpembl.

[0074] DakTuvecku, wWMeHHO mpoduib Jjonactu (6) ompenenseT TeOMETPHIO IMOJIOCTH B
kopryce - cratope (1, 19) mox GapabGan ocHoBHOro potopa (12). ITomocts momkHa OBITH
BBIMIOJIHEHA TIOJ MOBEPXHOCTh ((Urypy, Tej0) BpalleHHs, MOJIYYaeMYyK MpPH BpalleHHH
Oapabana potopa (12), utoObl jomacTh (6) nBuUramach 0Oe3 3a30pa W, TakuM 0OpasoMm,
OCYIIECTBJSUIOCh MpenoTBpaineHue nepenycka. OObeauHSIIOMUM TpeOOBaHUEM K MPOQIITIO
JIONACTH SIBJISIETCS TO, YTO OH HE MOXKET OBITh BBIMOJIHEH C PACLIMPEHHEM 0 Mepe yaajeHusl
OT LIEHTpa BpALICHHUs, T. K. MHAa4Ye HeJb3sl OymeT o0ecrneunTh IepMETUYHOE COSOUHEHHE B
TOYKE POTOPHOTO 3aTBOPA, U, TAKUM 00pa3oM, HEBO3MOXKHO OyAET MPEAOTBPATUT MEPETYCK, a
TAKXK€ B HACOCE TMPAKTUYECKH HE OCTAETCs IMEePEeKaunBAaeMON Cpenbl NMpHU Tepexone uepes
3aTBOP, 4YTO HANPSIMYIO BJIMSIET HAa MPOM3BOAMTENBHOCTb M HAa BO3MOXKHOCTH PalOTHI B
Ka4eCTBE TOUYHOTO J03aTOpa.

[0075] Jlomacts (6) MOXXET HMMETh MPAMOYTOJbHBIA IMpOQuUIb, MPU KOTOPOM MOJOCTh B
KopIyce - ctatope nox 0apadan poropa Oyaer HHIHHAPUIECKON (COOTBETCTBYIOIIEH IPSIMOMY
KpyroBoMmy LIMHAPY). Jlomacte (6) MOkeT MMeTh TpamneuueBUAHbIH npoduib. B ciydae
TpanenueBUIHOrO NPOGHIIS JonacTy (6) LUEHTpP MPUIIOKEHHS CHITbl Ha EPeKavyuBaEMYIO Cpeay
(ueHTp Macc Tpamenuu) CMELIaeTCs, W, COOTBETCTBEHHO, H3MEHseTcs Iuiedo. [ abGapurel
(mnommane) JONacTH BIMSIFOT Ha pasmep paboueil 30HbI (16) - mpH yBEIMYEHHH MOXKHO
MIOBBICUTDb MPOU3BOAUTENHHOCTD, & MPU YMEHBILIEHHH MOKHO TOBBICHTDb AaBJIEHHE, MPHU 3TOM
MOIIHOCTh HEM3MEHHa.

[0076] Ha ®wur.S u300pakeH BO3MOKHBIN BapUAHT BBITIOJHEHHs OapabaHa JOTOJHUTETBHOTO
poropa (13) u Ba;ma mgomomHUTENbHOTrO portopa (15), Ha KOTOpOM OH ycCTaHOBJEH. B
bapabane monmonHUTENbHOTO poTopa (13) BeIMoOMHEHO ckBO3HOEe oTBepcTue (11), a B Bamy
(15) BeimonHen kaHan (10), 9TO 3HAYUTENBHO CHUKAET PHCK THAPOYAAapa B MOMEHT PE3KOTro
U3MEHEeHUs1 00beMa NMPH MPOXOKASHUH JIOMACThIO (6) cooTBeTcTBYyIOLIEro eif masa (7). Takum
o0Opa3oMm, yKa3aHHBI KaHaJl M CKBO3HOE OTBEPCTHE O00ECHeunBalOT OOJNIBIIVIO CTENeHb
JOCTHKEHUsI TEXHUYECKOTO pe3yJibTaTa B YaCTH NMPEIOTBPAILEHUs 3aKINHUBAHUS B MOMEHT
PE3KOro U3MEHEHHUs 00BbeMa MPHU NMPOXOKASHUH JIOTACTHIO COOTBETCTBYIOLIErO €if masa.
[0077] Ha ®ur. 6 uzobpaxkeH cratop (1), sBistomuiicss takke kopmycom (19) B sToM

BapUAHTE BBIOJIHEHUS] POTOPHOIO HACOCA, NMPEACTABISIET COOONH KOHCTPYKTUBHBIN 3JIEMEHT C
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noJjiocTeio mox Oapabansl ocHOBHOro (12) m monomaurensHoro (13) poropos. Cratop (1)
MOKET OBITh BBIMOJHEH M3 Pa3MYHBIX KOHCTPYKLHOHHBIX MAaTEPHAaJOB, BbIIEPKHBAOLINX
SKCIUTyaTAllMOHHBIE HArpy3ku mpu padore poropHoro Hacoca. Cratop (1) mMoxker ObITH
BBITIOJIHEH KaK OJHA JeTaslb WK Kak cCOOpOYHAs €ANHHIA, COCTOSIIAs U3 HECKOJIBKUX AeTaeit
(cexumif). Cratop (1) poropHOro Hacoca CONEPKHUT PsAN TEXHOJOTHYECKHX OTBEPCTHUH, a
MMEHHO: B HacOCe MPEeAyCMOTPEHBI BXOAHOH (4) 1 BbIXOAHOM (5) maTpyOku 1is mogadu u
BBIyCKa NepekaunBaeMoil cpenbl. OHM pPacIoNOXKEeHB! 10 Pa3Hble CTOPOHBI IUIOCKOCTH
conpsizkeHus: OapabaHOB POTOPOB (OCHOBHOI'O U JOMOJHUTENbHOTO). Pabouas 30Ha (16) mo
pa3HbIe CTOPOHBI MJIOCKOCTH, B KOTOPOH PacrojioKeHbl OCH BpalieHusi bapabaHOB pOTOPOB U
conpsi:keHre 0apabaHOB POTOPOB, compsikeHus: OapabaHOB POTOPOB CHAOKEHA BXOIHBIM H
BBIXO/IHBIM TaTpyOKaMH COOTBETCTBEHHO. [IpM 3TOM CTOMT OTMETHTb, YTO KaXKIbIH W3
naTpyOKOB MOJKET SIBJISITBCS KaK BCACBHIBAIOINIMM, TaK M HarHETATEJIbHBbIM (B 3aBHCHMOCTHU
OT HalpaBjieHUs BpalleHusi 6apabaHOB poTopoB). To eCcTh HACOC MOXKET MepeKayuBaTh
KUAKOCTh B 00OMX HampaBJieHHsiX (peBepc Hacoca). M3MeHeHHne HampaBJICHUs IBUKEHUS
NOTOKa BO3MOJKHO [a)K€ BO BpeMsl SKCIUIyaTallMd HAcOCa, HAmpuMep, MepeKayeHo
U3JIMIIHEE KOJMYECTBO NepeKkaunBaeMol cpexbl. Takux mIOCKOCTEH MOXKET OBbITh
HECKOJIPKO, CKOJIBKO COmpsiKeHui OapabaHOB OCHOBHBIX potopoB (12) ¢ Oapabanom
nonoHUTENbHOTO potopa (13). OTHOCUTENPHO KaXI0H U3 HUX BXOAHOM (4) U BBIXOJXHOU
(5) marpybkm pacnonoxkeHsl B paboueil 30He (16) mo pasHble CTOPOHBI IUIOCKOCTH
conpsikeHus: 0apadanosB poropoB. [lepexauka MONBIKHOW Cpenbl B JaHHONH KOHCTPYKIIHH
OCYIIECTBIISIETCSl uepe3 BXOAHOH (4) u BeIxOxHOW marpyOku (5) 3a cuerT pasHUIBI AABJICHUI,
BO3HUKAaroIeil npu BpameHnun 6apadanos poropos (12, 13). PasHuna naBneHuii BOZHUKAET 3a
CueT M3MeHeHHsi o0beMa B MEpPBOM U BO BTOPOH 4yacTu pabodyeid 30HBI (16) mpu IBUNKEHUH
JIONIACTH, PACIIONOKEHHON Ha OMHOM U3 OapabaHOB POTOPOB (OCHOBHOM) M KOHTAKTHUPYIOLIMX
MOBEPXHOCTEH OapabaHOB pOTOPOB, oOpasyromux dactu padodeii 30HbI. KOHTakTHpyrOLIHE
MOBEPXHOCTH O0ECMEeYMBAIOT T€PMETHYHOCTh HacTell pabodell 30HBI U MPEAOTBPAILAIOT
NepenycK Cpenpl U3 ONHOW yacTu padouell 30HbI B pyryro. Uepes BXogHOH nmatpyOok (4) mpu
Bpatennn 6apadana ocHoBHOro (12) n 6apadana nononHUTENHEHOTO (13) POTOPOB MPOUCXOAUT
BCachIBaHME MO/BIKHON Cpenbl B padouyro 30HY Hacoca (16). Uepes nHamopHsii nmaTpyooxk (5)
NpU BPALICHUH POTOPOB MPOHMCXOAUT BBINYCK MOIBIKHON cperlbl U3 paboueil 30HBI Hacoca
(16).

[0078] Ha ®ur. 7a n3olOpaskeH BapHaHT HACOCA C PANOM TEXHOJOTHUECKUX OTBEPCTUH B
KOpIyCe, a UMEHHO BXOAHBIX (4) M BBIXOAHBIX (5) matpyOKOB, KOTOpBIE 0OECIEUHBAIOT
BO3MOJKHOCTh MMOJA4YM PA3JIUYHBIX TMOJABIKHBIX Cpel, HampuMep, BOAY, BO3AYX H

HeHOO6paSOBaTeJ1b AJIs1 IOJIYYCHHS TIEHBI AJIS1 MOXKAPOTYILICHUA. Bo3MOXHO UCIIONIB30BaHUS U
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MHBIX MEPEeKaunBACMbIX CPEJ JJIsl OJTyUeHHUs JIFOObIX BELIECTB, CO3AaHUE KOTOPbIE BO3SMOKHO
C TMOMOLIBI0 MATEHTYEeMOIr0 TEXHHYECKOro peureHusi. JlaHHBIH BapHaHT POTOPHOrO HAcoca
NO3BOJISIET  OCYLIECTBUTb ~ OJHOBPEMEHHOE  IepeKauMBaHUE  HECKOJbKHX  BELIECTB
(mepexaunBaeMbIX Cpen) B TOUHBIX (uxcupyembix mnponopiusx. Ha Pur.76 uzobpaxkeH
YKa3aHHBII BApUAHT B paspese.

[0079] Ha ®wur.8 wu3o0pakeH BO3MOXKHBIII BapuUaHT HAacoca C MOCIIEAOBATEIbHBIM
CEKLIMOHHBIM pa3MerneHuem Oapadanos poropos (12, 13) Ha Banax (14, 15). Cratop (1) moxket
OBITH BBINIOJIHEH MHOTOKaMEPHBIM, YTO O3Ha4daeT, 4to BHyTpu ctartopa (1) chopmuposano
OoJsiee ogHoM paboueti 30HbI (kamepsl) (16). Hampumep, koraa B crarope (1) pasmernero 6osee
onHoro Oapabana ocHoBHOro poropa (12) Ha omnom Bany (14) u, COOTBETCTBEHHO, OoJiee
omHoro Oapabana momonaMTENbHOrO poropa (13) Ha npyrom Bamy (15). Ilpu sTom mapa B
coctaBe Oapabana ocHoBHOro potopa (12) wu cooTBeTcTByrOIero emy OapabaHa
nonosHUTENbHOTO poropa (13), ¢ masom (7) xoroporo mpH BpalieHun OapaOaHOB POTOPOB
compsiraercsi ionacte 6apabana ocHOBHOro poropa (6), obpasyror cexumro. Kaxnas mapa
OapabaHOB POTOPOB — OCHOBHOTO M JOIMOJHUTENBHOIO - PACHOJIOKEeHA B MHIMBUAYAJIbHOM
IUIOCKOCTH.

[0080] bapabanel poropos kaxmod mapsl (12, 13) B maHHOM BapHaHTe C MHOTOKaMEpPHBIM
NIOCJIEIOBATENIbHBIM BBIMOJHEHHEM MOTYT OBbITh CMEIEHbl Ha 0, PaayCcoOB OTHOCHUTEIBHO
OapabanoB poropos (12, 13), rme o mMoxker mpuHHMaTh 3HadeHwe oT 0° mo 360°. Taxoe
CMEIIEHHE BBIMOIHAETCS MOMAPHBIM, TO €CTh €CJIM CABUI y OapabaHa OCHOBHOTIO BEAYILETO
potopa (12), To u y 6apabaHa qOMOJHUTENHEHOTO BeAOMOTr0 (13) COOTBETCTBEHHO TaKOM K& —
41O OBI JIONACTh MOMajana B 1ma3. POTOpPbI HE UMEIOT JIMHEHHOrO CIBUTAa OTHOCUTEIBHO JPYT
Apyra BOOJIb OCH BpalleHusi (Baja) — TOJBKO YIJIOBOe cMmelleHuss OapabaHoB portopos. Kak
NPABHJIO, TAKOE CMELIEHUE MPOUCXOIUT MOC/IEIOBATEIbHO M COCTABISIET BEJIMYMHY KPATHYIO
30° wnm 45°. CmelneHne MO3BOJISIET CIEaTh MPOLIECC MEePEeKayKy MOIBUKHON cpenbl Ooee
pPaBHOMEPHBIM, TaK Kak (ha3bl BbIMTYCKa OyIYT CrIaKeHbI MOCJEI0BATEIbHOCTBIO CEKIIHIA.
[0081] Ha ®ur.9 wu3o0paxkeH JApyrod BapwaHT - pasMelleHHe MO0 IUIOHaau
(mapannenpHoe), ©Oe3 ceKUUOHHWpPOBaHUs 0OapabaHOB PpPOTOPOB, KOrJa MHOXKECTBO
OapabaHOB pPOTOPOB TMOMAPHO COMPSITAIOTCS B OJIHOW MmIockocTu. Hampumep, onuH
O6apaban ocHoBHOro poropa (12) c¢ uerslppms nomactsimMu (6) u deTblpe Oapabana
nonoaHuTenbHbIX poTopa (13) ¢ mazamu (7). Takum obpazom, Oapabansl poropos (12, 13),
ycTraHOBIIeHHbIe Ha Banax (14, 15), Bkimrouas GapabaHbl pOTOPOB, Ha BHEUIHEH IMOBEPXHOCTU
KOTOPBIX BBITIOJHEHA IO KpaliHel Mepe ofHa jionacth (6), u OapabaHbl pOTOPOB, HA BHELIHEH

MOBEPXHOCTH KOTOPOTO BBINOJNHEH MO KpaiHeill mepe omudH ma3 (7). Ilpu stom OGapabaHbl
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portopos (12, 13) pacronoskeHsl B OJHOW M TOH K€ IUIOCKOCTH, a KaXablii OapabaH poropa
yCTAHOBJIEH HAa MHIMBUAYaJIbHOM Bany (14, 15).

[0082] B ciyuyae xomudecTBa OapaOaHOB pOTOpPOB OoJjiee ABYX B BapHAaHTE Pa3MELICHHS I10
omaau (mapajiebHOM), HanpuMep, oauH O0apaban ocHoBHOro poropa (12) u M (M — nenoe
YHUCIIO, Hampumep, dYerebipe) OapabanoB nomonmHuTeNnbHBIX (13), mpu 3Tom OapabaHbl
OZMHAKOBOT'O TUAMETPA, AJISI COTIIACOBAHHOTO JBIDKEHHS HeoOxoauMo Hanuuue M (Hampumep,
yerbipex) sonacteit (6) y Oapabana ocHoBHOro poropa (12). Bynmer takke obpasoBano M
(HampuMep, dYeTbIpe) KHHEMATHUECKUX IMap. LIeCTepPHs Ha Bajy OCHOBHOro poropa (8)
HAXOIMTCSI B 3aLETIEHUH C KaKIOH U3 mecTepeHOK (9) Ha BajaxX IOMOJHUTEIbHBIX POTOPOB.
[0083] Hacoc B 4aCTHOCTH MOJKET XapaKTEPH30BATHCS TeM, 4TO OapadaHbl JOMOJHUTETBHBIX
potopoB (13) pasmemeHsl Mo OKpY:KHOCTH Oapabana ocHOBHOro poropa (12) paBHOMEpHO,
Yyepe3 MPOMEXKYTKH S, paCCUUTaHHBIE TIO opmyIie s=360/M.

[0084] Ha ®wur.10 Takxke n3obpaskeH BapUAHT, MTPU KOTOPOM OCYIIECTBIISIIOT pa3MelleHne
no Iomanu (mapajuieibHOE), KOTJa MHOKeCTBO OapabaHOB pOTOPOB MOMAPHO
CONpATalTCd B OAHOM IUIOCKOCTH. IIpM 5TOM HCHONB3yOT MO KpallHE Mepe OJUH
bapaban gonomHUTENbHOTO poTopa (13) u MHOKecTBO, B ciy4dae Pur.10 nBa, 6bapabaHOB
OCHOBHBIX pOTOpOB (12).

[0085] [lns kaxmoro NPUBENEHHOTO BapuaHTa, B Ciy4ae pa3HbIX paguycoB OapabaHOB
OCHOBHOT'O U AOIOJHHUTEIBHOTrO poTopoB (12, 13), uucno nonacreil u ma3oB OyAeT pa3sHbIM.
JI1st COTJIaCOBaHHOTO JBIDKEHHs HEOOXOIUMO, 4TOOB! B JIMHY OKPYKHOCTH OapabaHa poTopa
Oonbliero pamuyca YKJIaAbIBAJIOCh Lejoe ducio N IJIHH OKpyKHOCTel OapabaHa portopa
MeHbLIero pamuyca. OTHomeHue OOJbIIEro TuaMeTpa K MeHbIIeMy auaMeTrpy OapabaHoB
OCHOBHOTO U JIOTOJIHUTEIBHOIO POTOPOB paBHO uenomy uuciay N. COOTBETCTBEHHO, Y
Oapabana poropa Oosbinero nuamerpa Oyner B N-pa3 OoJibliie JIONAcTel WK Ma30B, €CIH Y
Oapabana poTopa MEHbBINErO AUAMeTPa OFHA JIOMACTh UJIH MMa3, y pOTOpa OOJbIIEro qTuaMeTpa —
N. Ilpu 3TOM m0pU KaKAOM BapuaHTe BBIMOJHEHHS HACOCA PEAM3yeTCs COIIaCOBAHHOE
nBrkeHne Oapabanos poropos (12, 13), mpu koropom jomactb (6) GapabaHa OCHOBHOTO
poTOpa MomangaeT u NpOXOAUT 0e3 Mpockaib3oBaHus uyepe3 mnas (7).

[0086] Ha ®ur.11 u300paskeH BapuUaHT peaju3aldy KOH(PUTYpalus POTOPHOTO HACOCa, B
KOTOPOM  JTOTIOJHUTENbHBI  pOTOp (3) BBIMOJHEH TONBIM LMJIMHAPOM, BHYTPEHHsISI
MOBEPXHOCTh KOTOPOT'O BBIMOJIHSIET PYHKLHIO paboyueli MOBEPXHOCTH, a BHELIHSS TIOBEPXHOCTh
Oapabana momosHUTENBHOTO potopa (13) BBIMONHSAET POJIb CTATOpPa POTOPHOTO HACOCA, WJIH
caM TIOJIbIN IOTIOJIHUTENIbHBIN POTOP yCTaHOBJIEH B cTaTop (1).

[0087] bapaGanel pOTOPOB, Kak U B BBIIIEPACCMOTPEHHBIX BapHAHTAX, BbBIIOJHEHBI

uHApudecko koHpurypanuu. OcHOBHOUW potop (2) Takxke cocrour u3 OapabaHa
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ocHOBHOTO potopa (12), ycraHOBIeHHOrO Ha Bajy (14), mpu 5TOM €ro BHEUIHss TIOBEPXHOCTh
BBINOJIHSAET QyHKUMIO paboueit moBepxHOCTH. Ha BHemHel noBepxHocTH OapabaHa OCHOBHOTO
poropa (12) pacmonokena 1o kpaiftHel Mepe ofHa Jionactb (6) B ¢popme 3y0UaTOro BBICTYIIA.
Ha BHyTpenHell mnoBepxHOcTH Oapabana nomojHMTeNbHOro poropa (13) pacmonoiken mo
KpaiiHei mepe onuH nas3 (7), kak ykazaHo Ha Pur.12.

[0088] Bapabanb! pOTOPOB BBIMOJHSIOTCS M3 KOHCTPYKLMOHHBIX MAaTEPUANIOB, MO3BOJISIOLINX
BBIIEPKMBATh 3HAKONIEPEMEHHbIE HArpy3KH B MOMEHT paboThl HAcoca, Hampumep, U3
AIFOMHHHEBBIX CIUIABOB, CTalieii W 4yryHOB. DaKTHYECKH, MaTepHa] MOKeT ObITb BbIOpaH
ucxons U3 TpedyeMbIX pabovHX MapaMeTpOB B HACTHOM Cllydae.

[0089] [To «kpaiineit mepe omuH Ban (14), Ha KOTOPOM yCTaHOBJEeH OapabaH poTopa ¢
JIONACThIO, TPUBOAUTCS] B JBIKEHHE MOCPEICTBOM BHELIHEH CHIIbI (HApUMep, ¢ MOMOILIBIO
snektponsuratens). B cBorwo ouepens, Oapaban gonomHUTEnpHOTO poropa (13) mpuBoasTcs B
ABIJKEHHE OT MEPBOro 4epe3 KMHeMaTH4ecKyro mapy. Hampumep, Bajibl MOTYT ObITb CBSI3aHBI
APYT C APYroM Yepe3 3yOuarbie LiecTepHH (KHHeMaTH4YeCKas 1apa), yCTAHOBJICHHbIE Ha Bajiax,
Kak npencrapieHo Ha @ur.13. Takum oOpasom obecreynBaeTcss COTJIACOBAHHOCTh BPALICHHSI
OapabaHOB POTOPOB M MPENOTBPALIAETCS MX 3aKJIMHUBAHKUE MpH BpaleHnu. Kunemarnyecknx
nap, kak u nap 6apabaHOB POTOPOB, MOXKET OBITh HECKOJNBKO. IIpruemM OnuH U3 3JI€MEHTOB
KUHEMaTU4YeCKOH Maphl, HApUMEp, IIECTEPHS, MOKET ObITb OJHOBPEMEHHO U 3JIEMEHTOM
APYrol KHHEMaTUYECKOH Mapsbl.

[0090] B paccmaTpuBaemMoil peanu3alii PpOTOPHOIO HACOCAa BO3MOXKHO J1BA BapUaHTA. KOPIIyC
(19) HenmoaBIDKEH M MpEACTaBIsAeT COOON AeTanb ¢ MOJOCThIO Mo OapabaH OCHOBHOTO pOTOpa
(12) umu HECKOJIBKUMHE TOJIOCTSIME 07 OapabaHbl OCHOBHBIX POTOPOB M PACIONIOKEH BHYTPH
Oapabana mosioro pgomonuuTenbHoro poropa (13). Kopmyc (19) ycraHoBineH Ha
cootBercTBytomeM Bany (20). KomuuectBo monocteii B kopryce (19) paBHO KOJHUECTBY
OapabaHoB ocHOBHBIX potopoB (12). Kopmyc (19) mMoxkeT ObITh BBINOJHEH W3 PA3IHYHBIX
KOHCTPYKLIMOHHBIX MaTepPHAJIOB, BbIIEPKUBAIOIINX SKCILTyaTallMOHHbIE HATPY3KU mpu padbore
poropHoro Hacoca. Kopmyc (19) MokeT OBITh BBINOJHEH Kak AeTajb WIH Kak COOpOYHas
eIMHHIA, COCTOSINAsT M3 HECKOJNbKUX perajiell (cekuwmii). JlOMONHUTENBHO HA BHEIIHEH
MOBEPXHOCTH 3yOUaTOH IIECTepHH AOMOJHUTEIBHOrO potopa (9) MoxkeT OBITH YCTaHOBJICH
nononautebHBINA Ba (17). Takum obpazom, Hapadban nomonHuTenpHOrO potopa (13) 3a cuer
BpALLEHHs1, TIOJYYEHHOTO OT JAOMOJHHUTENBHOrO Baja (17), HAXOIsCh B KHHEMATHYECKO CBS3KE
3a cuer 3ybuaroii mecrepau (9) u 3yduaroit mecrepHu (18), MPUBOOUT B ABMIKCHHE TaKXKe
Oapaban ocHoBHoro poropa (12). Ilpum stom kopmyc poropHoro Hacoca (19) ocraercs

HeTo/ABIDKHBIM. JlaHHBIM BapuaHT u3o0pakeH Ha ®Dwur.13. Takke BO3MOXKEH BapHaHT
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OHOBPEMEHHOTO COTJIACOBAHHOTO IBW)KEHHUS OT MpUBOna Kak kopmyca (19), Tak u Gapabana
TOMOJHUTENIBHOTO potopa (13).

[0091] B peanuzauuu pOTOPHOro Hacoca, npeacTtaBieHHON Ha Pur.l4 u Pur.lS, BHEMHAA
MOBEPXHOCTh CTAaTOpPa MOKET ObITh JIHOOOH (QOpPMBI, B TOM YHCIE SBIATHCA BHEINHEH
MOBEPXHOCThIO OapabaHa IOMOJHUTENBHOTO pPOTOpa, Kak u3oOpaxkeHo Ha Pur.13, wim
BHYTPEHHSSI IOBEPXHOCTh CTAaTOPAa MOJKET SIBJISATbCS BHEUIHEH MOBEPXHOCThIO OapabaHa
JOTIOJIHUTEJIBHOTO POTOpa, Kak n3o0paskeHo Ha ®ur.15. B o0oux ciy4asx cTaTop sIBISETCS
HETONBIDKHBIM. [lepexaunBaHue Cpeabl OCYINECTBIISIETCS 3a CYeT BpameHus OapalaH
ocHOBHOTO portopa (12), ycraHosneHHoro Ha Bany (14) u kopmyca (19), ycTaHOBIEHHOTO Ha
Basty (20). IIpu sTOM 1151 COrTacOBaHHOTO IBMKeHUs Kopryca (19) u ocHoBHOrO portopa (2)
MOXeT OBITh YCTAHOBJIEH KOHCTPYKTHUBHBIN 3JieMeHT (22), o0ecneunBaromii CBI3KY KOpIyca
(19) u ocroBHOTO poTopa (2).

[0092] Jlns BCcex mpenCcTaBIEHHBIX BAPHAHTOB HEOOXOAMMO BBIOJHUTD CIEAYIONEE YCIOBHE.
I'eomerpust moBepxHOCTH Kopmyca (19), oOpameHHOH K BHYTpeHHEH MOBepXHOCTH OapabaHa
MOJIOTO JIOTMOJIHUTEIBHOTO POTOpPa, TO €CTh BHEIIHSS MOBEPXHOCTh Kopmyca (19), mms
BpameHus: OapabaHa IMOJIOrO poTOpa WM JJIsl BpPAIIEHUs Kopryca Oe3 MPOCKab3bIBAHUS
IObKHA OBITh  COTJIaCOBAaHA C TeOMETpPHel ero BHyTpeHHel mnosepxHocTU. bapaban
JONOJHUTENbHBIN poTop (13) Bpamaercst 1ub0 BOKPYT HEMOABHXKHOTO Kopryca (19), mpu sTom
Oapaban ocHoBHOro poropa (12) ycraHoBien B moJsioctu kopmyca (19) 6e3 3a3zopa
oTHOcuTenbHO Oapabana pononHuTenpHoro poropa (13), nubo cam kopmyc (19)
BpAIaeTCs COrJIacOBaHHO C ©OapabaHoM ocHOBHOro poropa (12) OTHOCHTENBHO
HEMOABMXKHOTO OapabaHa AOMOJHUTENBHOIO POTOPA, BBHIMOJHSOMEro posib cratopa (1).
BbapabaHbl pOTOpPOB BpallarOTCs Oe€3 MPOCKAJb3bIBAHHUSA, MPH 3TOM JONacTe (6) mpu
BpameHnn 0OapabaHOB pOTOPOB COBeplIaeT MABUIKeHHE Oe3 3a30pa ¢ BHYTPEHHEH
NOBEpPXHOCTBhEO Kopmyca (19), a Takxke cBOOOAHO M CHHXPOHHO THPOXOJHUT dYepe3
COOTBETCTBYIOIUH e ma3 (7) 6bapabana gonosHuTenpHOrO potopa (13).

[0093] Peann3anusi MmIOTHOTO KOHTakTa OapabaHOB pOTOPOB (WX MABHIXKEHHE JPYT
OTHOCUTENIbHO Ipyra 0Oe3 MpOoCKaib3biBaHUs) U JBHkKeHHe Jjomactu (6) Oe3 3a3opa
OTHOCHUTEJIBHO MOBEPXHOCTH Kopmyca (19), a Taxxke nBuxeHue 6apabaHa mojgoro poropa,
ero BHyTpeHHel ((pyHKUIMOHANbHOHN) MOBEPXHOCTH, MO MOBEpXHOCTH Kopmyca (19) Oes
3a30pa SIBJISIETCSl BaXKHBIM (pakTopoM st opmuposaHus padouei 30HbI Hacoca. Pabouas
3oHa (16) cdopMupoBaHa NPOCTPAHCTBOM MEXKIY BHYTPEHHEH NOBEPXHOCTHIO OapabaHa
MOJIOTO POTOpPA, BHEINHEH MOBEPXHOCTBIO POTOpPA C JIOMACTBIO U MOBEPXHOCTBIO MOJOCTH

KOpITyca, B KOTOPOH PAaCIHOJIOKEH POTOP C JIOMACTHIO.
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[0094] PaGouast 30oma (16) — kamepa — B O5TOM BapHaHTe peaam3aluuu (HaKTUIECKU
npencTaBisier codoil 00beM, OrpaHHUYEHHBIN MOBEPXHOCTHIO OapabaHa OCHOBHOIO pOTOpa C
JIONACThIO, BHYTPEHHEW MOBEPXHOCTBIO JOMOJHUTENBHOIO POTOpPA € MAa30M U MOBEPXHOCTHIO
KOpITyCa — MOBEPXHOCTBIO MOJIOCTH 1Mo O0apabaH OCHOBHOTO POTOpA C JIONACTBIO, U pa3ziesieHa
Ha J1Be 4acTH 3a cueT jyonacti. O0bem nepBoii yactu padboueii 30ubI (16) yBenmunBaeTcs npu
BpalleHnu OapabaHa poTOpa M NPOMCXOIUT BCACBHIBAHWE IIEPEKAYMBAEMON Cpenbl depes
BXOJHOM MaTpyOOK u3-3a pasHuibl AaBieHus. OObeM BTOpoil 4dacTu paboueii 30HBbI (16)
yMEHbIIAeTCsl MO Mepe BpalueHus OapabaHa poTopa, BIUIOTH JO MPOXOXKAEHHs JIOMACTHIO
COOTBETCTBYIOIIEro masza (7), mpu 3TOM MPOMCXOAUT BBITAIIKUBAHUE MEPEKAYNBAEMON CpPEJIbI
Yyepe3 BBIXOOHOW mNaTpyOOK wu3-3a pa3HHMUbl naBieHus. Jlomacte (6) mnpu BpaleHHH
NPEAOTBpPALIAET MEPErnyCcK M3 OAHOH 4yacTu padoduell 30HBI (16) B Opyryr mnepekauynBaeMoin
cpenbl. BxomHble M BBIXOAHBIE MATPYOKH MOTYT OBbITh BBINOJHEHBI B meperopoake (21),
YCTaHOBJICHHAsI MEXy KOPIIYCOM U KMHEMaTU4ECKOU Mapou.

[0095] DakTudeckn, UMEHHO TIPOQPUIIB JIONMACTU OMpPENeNsieT FTE€OMETPHIO MOJIOCTH B KOPIIyCe
non OapabaH OCHOBHOro poropa. leomerpuyeckass KOH(PUIYypalUs TIOJOCTH JOJDKHA
COOTBETCTBOBaTh T'€OMETPUYECKOH KOH(PUIYpalH TMOBEPXHOCTH (UTYPbl BpALICHUS,
MoJlydyaeMoU TpH BpamieHuu Oapabana poropa, uToObl jomacth (6) coBepinaja IBIKEHHE
OTHOCUTEJIbHO TMOBepXHOCTU kopmyca (1) Oe3 3a3opa u, Takum oOpa3oM, NPOUCXOAUIIO
npenoTBpalieHue nepenycka. Ilpu 3TOM aAuameTpbl HaxXOISLIMXCS B COMPUKOCHOBEHUU
O0apaOaHOB OCHOBHOIO U JOINOJHUTEIbHOrO poropoB (12, 13) BBINOJHEHB TakUM
o0pa3oMm, 4YTO JHMHEHHbIE CKOPOCTH MHOXECTBA TOYEK IOBEPXHOCTEH B TOUKE
CONPUKOCHOBEHUSI PaBHBL. B CBsI3M C 4YeM HET CKOJBbXEHHsS IMOBEPXHOCTEH, a TOJBKO
HE3HAYUTEIbHOE TPEHHE KaueHWUs, WM COBCEM HET TPEHHUs, Tak Kak OapabaHbl KECTKO
3aKperuieHbl M He TMPWKUMAKTCS Apyr K aApyry. JlaHHOe CBOWCTBO TO3BOJISIET
3HAYUTEJbHO MUHUMH3UPOBATh U3HOC JeTallell Hacoca, a TakKe MUHUMH3UPOBATh PUCKU
3aKJIMHUBAHUSI.

[0096] Jlomacte (6) MOXXET MUMEThb MNPSIMOYTOJbHBIA NPOQHIb, B 3TOM CJIy4ae IOJIOCTb B
kopryce (19) mom OGapaban ocHoBHOro poropa (12) Oyaer UWIMHIPUYECKOU
(cooTBeTcTByIOIIEH mMpsSMOMY KpyroBomy IumHApy). Jlomacte (6) MOXeT HMMeThb
TpaneuueBUIHbI MPOQHIIb, MPU 3TOM reOMeTpUYecKas KOH(QUIypauus MOJOCTH B KOpIyce
non OapabaH portopa OymeT mpencTaBisiTb coOol (Gurypy, coderaromyr B cede OOKOBYIO
MOBEPXHOCTh, COOTBETCTBYIOILYIO MPSIMOMY KPYTOBOMY LIMJIMHIPY, U OOKOBbIE MOBEPXHOCTH
YCEYEHHOI'0 KOHYCa, KOTOpPbIe PAaCMOJIOKEeHbl Ha MECT€ OCHOBaHMN K OOKOBOW MOBEPXHOCTH
OpsSIMOrO KPyroBoro LwiuHzApa. B cinydae TpamernmeBuaHoro mpoguis jonactu (6) LeHTp

NPWIOKEHUs] CWJIbl Ha TMepeKaunBaeMyro cpeay (LEHTP Macc Tpareuudy) CMeIaercs, M,
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COOTBETCTBEHHO, H3MeHsieTcs Iuiedo. [adapurel (IUOmanp) JIOMACTH BIUSIOT HAa pa3Mep
paboueit 30HBI (16) - mMpPU YBENIWYEHWH MOXKHO NOBBICHTH MPOM3BOIUTENBHOCT, a MPHU
YMEHBIIEHUN MOJKHO TIOBBICHTD aBJICHUE.

[0097] Kopryc (1) MoskeT ObITh BBIOJHEH MHOTOKaMEPHBIM, YTO O3HAYaeT, YTO B KOpPIyCe
(19) cdhopmuposano Gonee ogHoit paboueit 30HbI (kamepsl) (16). Hanpumep, BHYyTpH Kopmyca
(19) pasmemieno 6onee ogHoro 6apadana ocHoBHOTO poropa (12) Ha ogHOM Bany (14), B TO ke
BpeMsi cHapyxu kopmyca (19) Ha Apyrom Bajly pacrojioXKeH IOMOJHHUTENbHBIA pPOTOpP —
MIOCJIEIOBATEIbHOE CEKIHOHHOE pasMelleHHe, MPH KOTOPOM CeKiuu OapabGaHOB pPOTOPOB
(bOpMHUPYIOTCS B COCTaBe WHAUBUAyaNbHOro Oapadan ocHoBHOro poropa (12) u obmero
Oapabana nononHuTenpHOrO poropa (13). Takum oO6pa3om, poTOPBI CrPYNIIHPOBAHBI B MApPHI B
COCTaBe HMHAMBHUAyalbHOro Oapabana ocHoBHOro poropa (12), Ha BHeIIHEH MOBEPXHOCTH
KOTOPOTO BBITIOJIHEHA 0 KpaifHel Mepe OIHA JIonacTh (6), U SBISIOMIErocs: OOIMUM Ui BCEX
nap Oapabana monoro (momosmHUTENbHOro) poropa (13), Ha BHYTpEHHEH MOBEPXHOCTH
KOTOPOTrO BBIMIOJIHEH MO KpaitHeidl mepe omuH ma3 (7), mpu 3TOM Kaxknas mapa OapabaHOB
POTOPOB PACTIOJIOKEHA B PA3IMYHBIX IJIOCKOCTSIX, YCTAHOBKA OapabaHOB POTOPOB BBIMOJHEHA
C WCIIONIb30BAHMEM MO KpaiHeH Mepe OJHOro Baia, O0apabaH OCHOBHOTO MHAMBHIYaJIbHOTO
portopa (12) xaxmoii mapbl yCTaHOBJIEH HAa ogHOM Bajy (14), a oOmmii 6apadan monoro poropa
(13) ycranosnen nubo B cratope (1), mubo cam coboii npencrassier cratop. Jpyroii BapuaHt
— pa3MelmieHue NO IUomanau (mapajuieibHOe), MPU KOTOPOM MHOXECTBO OapabaHOB
OCHOBHBIX pOTOPOB COMNpPSITAIOTCS B OAHOW IUIOCKOCTH ¢ OAHMM OapabaHOB
JOTIOJTHUTENBbHBIX POTOPOB, PACIOJIOKEHHBIM CHapyxku cratopa (1).

[0098] PoropHBIli HACOC COMEP>KUT PsAf TEXHOJOTMYECKUX OTBEPCTHM, & MMEHHO - B HAaCOCe
NpenyCMOTPEHbl BXOAHOH (4) u BBIXOAHOW (5) maTpyOKu s Mmojavu mMepeKavynBaeMoil
cpenbl. OHU paCIONIOKEHBI MO pasHble CTOPOHBI IUIOCKOCTH COMpsikeHHs OapabaHOB
poTOpoB (OCHOBHOTO ¥ JOMOJHHUTEIBHOTO), MOTYT OBITh BBIMOJHEHBI BO BHEIIHEH
nosepxHocTH cratopa (1), a Moryt ObITh B 3aaHel U mepenHeil neperoponkax (21). Pabouas
30Ha (16) cHaOkeHa BXOMHBIM M BBIXOAHBIM MaTpyOkamMu (4, S5), BBITOJHEHHBIMH 10 Pa3HbIC
CTOpPOHBI TUIOCKOCTH, B KOTOPOW pACIOJIOKEHbI OCH BpAILEHHS POTOPOB U COMPSIKEHHE
poTOpoOB. YKa3aHHBIA MAaTpyOKH pacIoyio’keHbl B meperopoakax (21), KOTopble H30JHPYIOT
pabouyro 30HY OT BHewIHel cpenbl. Takux TJIOCKOCTeH, kak u padoumx 30H (16), MoxkeT
OBITh HECKOJIBKO, CKOJIBKO COMpPsiKeHUN OapabaHOB OCHOBHBIX poTopoB (12) ¢ bapabaHom
nonoHUTENbHOTO (00mero) poropa (3). OTHOCUTEIBPHO KaKIOW U3 HUX BXOIHOU (4) H
BBIXOHON maTpyOku (5) pacmonokeHsl B paboueil 30He (16) mo pasHble CTOPOHBI

MJIOCKOCTH COMpsiKeHus: 0apabaHOB POTOPOB.
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[0099] IIepekauka MOABMKHOM CpeAbl B JaHHONW KOHCTPYKIMM OCYILECTBJISETCS 4epe3
BXOJIHOW M BBIXOIHOH MaTpyOKM 3a CUeT pa3sHHLbI JaBJICHUH, BOSHUKAIOIIUX MPU BpPAIlEHUH
OapabanoB poTopoB. PasHuIa naBneHni BO3HUKAET 3a CYET U3MEHEHHs 00beMa B MepBOH U BO
BTOpPOH dYacTu paloueil 30HBI INpPU JBIKEHUH JIOMACTH, PACIIONIOKEHHOH Ha OIHOM W3
OapabaHOB POTOPOB, M KOHTAKTHPYIOILIMX TOBEPXHOCTEH OapabaHOB POTOPOB.

[0100] Yepes BxomHO# (BmyckHOM) matpyOok (4) mpu BpaiieHuu OapaOaHOB OCHOBHOTO H
JOTOJHUTEBHOTO POTOPOB MPOMCXOIUT BCACHIBAHUE MEPEKaYMBAEMON Cpenbl B pabovyro
30Hy Hacoca. Yepe3 HamopHbii maTpyook (5) mpu Bpamenuu OapabaH pOTOPOB MPOUCXOIUT
BBIMYCK TMepeKayrBaeMOii Cpezbl 3 paboyeli 30HbI HACOCA.

[0101] bapabanbl poropoB kaxmod mapsl (12, 13) B JaHHOM BapuaHTE ¢ MHOTOKaMEPHBIM
MIOCJIEIOBATENIbHBIM MOTYT OBITh CMEIIEHbI Ha O FPAIyCOB OTHOCHTENBbHO APYT ApYyra, rae o
MOKET mpUHUMATh 3HadeHrne oT 0° mo 360°. bapaban monoro poropa (13) B 3TOM ciydae Ha
€ro BHYTPEHHEH IMOBEPXHOCTH CHAOXXEH Ma3aMH B KOJMYECTBE IO KpailHelH Mepe paBHOM
KOJIN4ecTBY OapabaHOB OCHOBHBIX poTopoB (12). Ilpu 5TOM massbl BHINOIHEHB! C OpHEHTALUEH
BIOJb oOOpasyromeil mwimHapa ©Oapabana TOJNOTO poTOpa, C  MOCIEIOBATENIbHBIM
pacmoyiokeHHeM JpYyr OTHOCHTENIBHO JApPyra W C YIVIOBBIM CMEINEHHEeM Ha 0 IpaaycoB
OTHOCUTEJIbHO JAPYT Jpyra, IZi€ o MOKeT NMpuHMMarh 3HadeHue ot 0° go 360°. CwmemeHue
BBIMIOJIHSAETCS TOMAapHBIM — JIONMAcTh M ma3 (eciau cABMr Jjomactd y OapabaHa OCHOBHOIO
poropa, To U y OapabaHa oOmero IOMOJHUTENLHOIO BEIOMOTO TaKOW K€ CIBHL
COOTBETCTBYIOIIErO0 Iasza — 4YTOObI JIOMacTh nomajnaina B ma3). bapabGaner poropos (12)
YCTaHOBJIEHBI O€3 JIMHEHHOro CIBUIa APYr OTHOCUTEIBHO ApPYyra Ha Bajly — CABUT OapaOaHOB
OCHOBHBIX poTOpOB (12) Ipyr OTHOCUTENBHO Apyra BBIIOJHEH TOJbKO yryoBod. Kak mpaBuio
TaKO€ CMeLIeHHe JonacTeil OapabaHOB OCHOBHBIX POTOPOB M TMa30B OapabaHa oOIIero
JOTOJIHUTEBHOTO POTOPA MPOMCXOIMUT MOCIIEA0BATENbHO, U COCTABISIET BEJIUYMHY KPATHYIO
30° umm 45°.

[0102] B cny4ae ucnonb3oBanus OapabaHa ocHOBHOTO (12) ¥ TOMOJHUTENHEHOTO POTOPOB (3)
Pa3HBbIX PagUyCOB, KOJMYECTBO JIOMACTEN M IMa30B, BBIMOJHEHHBIX HA WX (PYHKIHOHAIBHBIX
MOBEPXHOCTSIX, OyeT pasHbIM. J1Jisi COrNIaCOBAHHOTO JBMXKEHHS HEOOXOIUMO, YTOOBI B JIUHY
OKPY>KHOCTH pOTOpa OOJIBLIEro pajgnyca YKIAAbIBAJIOCH Hejoe Yhciao N JUIMH OKPY)KHOCTEH
OapabaHoB poTtopa MeHblnero panuyca. OTHOmeHHe OONBIIEro IHaMeTpa K MEHbIIEMY
nuamerpy OapabaHa OCHOBHOTrO poTOpa M AnameTpa OapabaHa IOMOJHUTEBHOTO POTOPOB
pasHo nenomy yuciy N. CooTBeTcTBeHHO, y Oapabana poropa Oosbinero quamerpa Oyaer B N-
pa3 OoJbIne JIonacTel Witk ma3oB, ecyid y OapadaHa poTOpa MEHBIIETO JUaMETPa OJIHA JIOMACTh

i a3, y bapabana poropa dosbinero quamerpa — N).
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[0103] B cayuae oOmero komudectsa OapabaHOB poTOpPOB Ooyiee ABYX M Pa3MEIICHUU UX TIO
womaau (mapajiebHOe pa3MelleHHe ¢ YCTAaHOBKOH B OIHOHM IJIOCKOCTH), HANpUMeEp, MpU
KOTOPOM HCIIOJIb3yeTCsl OAWH OapabaH momoiHUTeapbHOro poropa (13) u uerwsipe OapabaHOB
OCHOBHBIX poTopoB (12), u mpu 3TOM Bce OapabaHbl OCHOBHBIX POTOPOB (12) oguHAKOBOTO
AMaMeTpa, Uil COTJIACOBAHHOTO JIBMJKEHHsS HEOOXOAMMO Hajmnuue deTbipex mna3oB (7) vy
Oapabana ponogHuTenbHOoro potopa (13). B stom cnywae, oTmerum, Oyaer Takxke
UCTIOJIb30BAHO YeThIpe KMHEMATHYECKUX Mapbl (LIECTEPHS Ha Bajy AOIMOJHUTEIBHOIO pOTOpa
HAXOIUTCS B 3aLETUIEHUH C KQKJOW U3 IIECTEPEHOK Ha BajlaxX OCHOBHOT'O POTOPOB).

[0104] ITpencraBieHHbIl HAa YepTEKAX POTOPHBIN HACOC padOTAET CASNYIOILINMM 00pa3oM:
[0105] ITocpencTBoM BHEIIHEN CHIIBI (HATIPUMeEp, SJIEKTPOABUTATEIS) 3aJaI0T BpallleHHe BaJia
(14, 15, 17, 21) ogHoro u3 GapabaHOB POTOPOB, YCTAHOBIEHHOTO HA BaJly (COOTBETCTBEHHO U
yCTaHOBJIEHHOH Ha HeM mectepHH) (12, 13). 3yOuatast mectephs (8) ocHOBHOrO potopa (2) u
3yOuarass mectepHsi (9) HOMONHUTENBHOTO poropa (3) oOpasylOT KUHEMATHYECKYIO Mapy.
bnaronapst 5ToMy NnpH BpalleHUU IIECTEPHU POTOPA, K KOTOPOMY MPUKJIAABIBAECTCS BHEIIHSS
CHJla, NBIDKEHHE mepenaercss U Ha BTOpod potop. LllectepHu coBeplnaroT BpallaTeIbHOE
IBIDKEHHE, KOTOPOE MPUBOIUT K BPALICHUIO Kak 0Ooux OapabaHOB pOTOPOB, TaK U OXHOTO U3
Hux. Kak wu3oOpaxeno Ha Pwur.l4, BpameHue MoxeT OBbITb 33aJaHO C TOMOLIBIO
nonojHUTEaBHOrO Bana (17) u 3yOuaroii mecrepan (18), ycTaHOBIEHHOH HA TOTIOJHUTEIBHOM
Bany. IIpu a3Tom 3yOuaras mecrepus (18) u 3yOuaras mecrepHs (9) NOMOJIHUTENBHOTO POTOpa
(3) 0Opa3yroT KHHEMAaTHYECKYIO Mapy, TaK Kak B TAKOM BapUaHTE BBIMOJHEHUs wmectepHs (9)
uMeeT 3yOLbl Ha BHEIIHEH MOBEPXHOCTH JIsl BOSMOJKHOCTH MOJKJIIOYEHUS] BHELITHETO PUBOA
yepe3 AONOJHUTENbHbIN Bal (17) u 3ybuaryro mectepHto (18).

[0106] bapaGaHbl OCHOBHOTO M JAOMOJHHUTEILHOIO POTOpPA IBUKYTCS CHUHXPOHHO, 33 CYET
OTCYTCTBHSI MPOCKAIb3bIBAHUS HA KUHEMATUYECKOI mape.

[0107] ITpu >ToM, nomacth (6) Gapabana ocHOBHOrO poropa (12) OCyIIeCTBIISIET ABHKEHUE,
pUYEM €€ TPAeKTOPHsl COBMamaeT ¢ (opMoii MONOCTH B KOpIyce Mmox OapabaH OCHOBHOTO
potopa (12), mpu 5TOM KOHELl JionacTu (6) HAXOAUTCS B TUIOTHOM KOHTakTe ¢ kKopmycoM (19)
IUISL IOA/IEPIKaHMSI JaBJICHUS M ITPEJOTBPALICHHS MEPEIyCKa MepekadynBaeMOi Cpebl U3 ONHON
yactu paboueli 30HBI B npyryro. [Ipu nBuxkeHnn jomnactu (6), ¢ MOMEHTa €€ TMPOXOKIEHUS
yepe3 ma3 (7), IPOMCXOOUT BCACBIBAHUE IEPEKAuMBAEMON Cpeabl B pabouyr 30HY 4epes
BXOAHOI narpyOok (4). IlepexkaunBaemas cpena mocrymnaer B pabouyro 30Hy Hacoca. Jlomacte
(6), nBUTASCH B HAIIPABJIEHUH BBIIyCKHOI'O HATIOPHOTO NaTpyoOka (5), MpON3BOANT BBITECHEHHE
NOJBMKHOW CPeibl Uepe3 BBITYCKHONW HANOpHBIH naTpyooxk (5).

[0108] ITocne mpoxoskAEHUS BBIMTYCKHOrO naTpyoka (5) monacteio (6) ONMCAHHBIN BbILIE MK

MOBTOPSIETCA.
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[0109] B mMHOrokamMepHOM HUCHOJHEHHH TPH IOCIEIOBATEIbHOM pacroioxeHnn OapabaHOB
OCHOBHBIX POTOPOB BBIIIEOITMCAHHBIN npouecc nporucxoauT OTHOCHUTEIIbHO K&)K,Z[Oﬁ CCKII1H
OapabaHOB pPOTOPOB B KOpmyce. B MHOrokamMepHOM WCIOJIHEHUH TPU MapajuIeIbHOM
pacroyoxeHnn Oapa0aHOB OCHOBHBIX POTOPOB BBILICOMHUCAHHBIA MPOLECC MPOUCKOIUT
OTHOCHTEJIbHO KaXJIOTO y4yacTka palodel 30HBI, pacrojiaraeMoil B KOpIyce MeEXAy
COMPSDKEHUSIMUA OCHOBHOTO (2) U TOTIOJIHUTENIBHOTO (3) pOTOPOB.

[0110] B HacTosmmx Martepuajgax 3asBKM IMPEICTABICHO IPEANOYTUTEIbHOE PACKPBITHE
OCYILECTBJICHHS 3asiBJICHHOTO TEXHHUYECKOI'O PEIleHUs], KOTOPOe He JOJDKHO HCIOJIb30BaThCs
KaK OIrpaHHYHUBAOIICC UHBIC, YaCTHBIC BOIUIOIICHUA €I'0 p€alu3allii, HC BbIXOOAIINE 3a paMKU
HCIIpAlInBacMoro O6’beMa HpaBOBOﬁ OXpaHbl U ABJIAOIIUECA OYEBUAHBIMUA IJIA CIIELUATIUCTA B

COOTBETCTBYIOIIEH 001aCTU TEXHUKH.
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dopmyJia uzodpereHust

1. PoTtopHBIif HACOC, COAEPKALLMINA:

- 10 KpaiiHel Mepe aBa OapabaHa POTOPOB, YCTAHOBJIEHHBIX Ha IO KpaiiHeW Mepe ABYX Bajax,
IpU 3TOM Ha BHEIIHEH MOBEPXHOCTH OJHOro OapabaHa POTOpa BBINOJIHEHA MO KpaiiHeW mepe
OJIHA JIONACTh, HA BHEINIHEHW MOBEPXHOCTU Apyroro OapadaHa poTOpa BBINOJHEH IO KpaiHen
Mepe OIWH Ma3, MPU 3TOM JIOMACTh W Ta3 SIBJSIIOTCS COMNPSAraeMbIMU IPYT C APYrOM IpH
BpAIlEHHH YKa3aHHbIX 0apaOaHOB POTOPOB, MPU STOM JIOMACTh BBIMOJHEHA C BO3MOKHOCTBIO
NPEOTBpPALIEHUs MEPEyCcKa Cpeabl U3 OMHOMN YacTH pabodeli 30HbI B APYTYIO;

- TI0 KpaliHel Mepe OHY KMHEMAaTHYeCKYIO Mapy AJisl CBSI3M YKAa3aHHBIX BAJIOB JIPYT C OPYTrOM M
NPUBEICHUS] B COTJIACOBAHHOE BpAILEHUE YKa3aHHBIX IBYX OapabaHOB POTOPOB OT BHEINHEWH
CHJIBI,

- BXOJHOH M BBIXOHOW MaTpyOKH, pacojio:KeHHbIe B paboueil 30He, B KOTOPOH OCYIIECTBIISIIOT
comnpspkeHne 6apadbaHOB POTOPOB;

- cTaTtop, B KOTOpoM chopMHpoBaHa padodas 30HA, BBINOJHEH MO KpaiiHel Mepe ¢ OmHOIi
NOJIOCTBIO JJIsl YCTAHOBKH MO KpaitHeil Mepe nByx 0apabaHOB POTOPOB, MPU 3TOM I'€OMETPHsI
KaXXJIOHM MOJIOCTH 00pa3oBaHa TakUM 00pa3oM, 4TOObI 00ECIEUNTh OTCYTCTBHE 3a30pa MEKAY
BHEIIHEH MMOBEPXHOCTHIO OapabaHOB POTOPOB U CTATOPOM.

2. PotopHslii Hacoc no n. 1, OTIMYAOIIUICS TEM, YTO KUHEMATUYECKasl M1apa BHITOJIHEHA
B BHJE Iapbl IIECTEPHEH, YCTAHOBJIEHHbIX Ha BaJiaxX, ¢ BO3MOXKHOCTBIO 3aLETJICHUS JPYT C
APYrOM AJisl NPUBENEHHsI B COIVIACOBAHHOE BpallleHHWe O KpaiiHeH Mepe nByx OapabaHOB
POTOPOB OT BHELIHEN CUJIBL.

3. Poropubiii Hacoc mo m. 1, ommyaromuiics TeMm, 4Yro OapabaHbBl POTOPOB,

>
YCTAHOBJIEHHBIE HA BaJlaX, CTPYIIMPOBAHBI B TIaphl B COCTaBe OapabaHa poTOpa, HAa BHELIHEH
TIOBEPXHOCTH KOTOPOTO BBIMOJIHEHA MO KpaiiHeill Mepe oaHa JionacTh, U OapabaHa poropa, Ha
BHEIIHEI TMOBEPXHOCTHM KOTOPOrO BBIMIOJIHEH MO KpalHEW Mepe OAMH Ma3, Kaxzaas mapa
OapabaHOB POTOPOB PACIOJIOXKEHA B PA3JIMYHBIX IUIOCKOCTSIX, YCTaHOBKa map OapabaHOB
POTOPOB BBINIOJIHEHA C HUCIOJIB30BAHMEM IO KpallHEW Mepe ABYX BajlOB, YKAa3aHHBIN MEPBbIM
OapabaH poTopa KaKIOW TMapbl YCTAHOBJIEH HA OJHOM Bally, YKa3aHHBIA BTOPBIM OapabaH
pOTOpa KakOOW Mapbl YCTAHOBIIEH HA APYIOM Bajy, IpH 3TOM OapabaH poOTOpa C JIOMACTHIO
OITHOM Mapbl CMEIEeH OTHOCHTEIbHO OapadaHa ¢ JIOnmacThio Ipyroi mapsel, a OapadaH poropa ¢
1a30M OJJHOM Mapbl CMEIeH OTHOCHTENBbHO OapabaHa poTopa ¢ Ma3oM APYyroi napsl Ha yrodi o,
r7ie 0. MOJKET NMPUHUMATh 3HauUeHue ot 0° go 360°.

4. PoropHbIit Hacoc mo 1. 1, oTaUYAOIUICS TeM, 4TO MO KpaliHeill mepe nBa Oapabana

POTOPOB, YCTAHOBJICHHbIE HA MO KpalHENU Mepe ABYX Baslax, BKJKOYAs MO KpallHEW Mepe OAuH
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OapabaH poTopa, Ha BHELIHEH MOBEPXHOCTH KOTOPOrO BBINIOJHEHA IO KpaiiHeW Mepe OnHa
JomacTh, U MO KpaiHel Mepe oguH OapabaH poTOpa, Ha BHELIHEH MOBEPXHOCTH KOTOPOTO
BBITIOJIHEH I10 KpalHel Mepe OIUH I1a3, PACIOJI0KEHbI B ONHOU U TOU K€ MJIOCKOCTH, IPU 3TOM
KaXpli OapabaH poTOpa YCTAHOBJIEH HA MHAUBUYAJIbHOM Bally.
5. Poropneiif Hacoc 1o 1. 1, OTIMYAIOIIUICS TE€M, YTO JUHENHHbIE CKOPOCTH MHOXKECTBA
TOYEK NOBEPXHOCTeH OapabaHOB POTOPOB B TOUKE CONPUKOCHOBEHUS PABHBI.
6. PotopHblii Hacoc, coaepsKaruii:
- Mo KpaiiHel Mepe omguH OapabaH poTOpa, YCTAHOBJIEHHBIM HA Bajy, MPU 3TOM HA BHELIHEH
MIOBEPXHOCTH yKa3aHHOTO OapabaHa poTOpa BBIMOJHEHA MO KpaiHel Mepe OHA JIONACTh, MPU
5TOM JIONACTh BBIMOJHEHA C BO3MOXKHOCTBIO MPEAOTBPALICHUS NEPENyCcKa Cpelbl U3 OAHOMU
4acTu pabodeli 30HbI B APYTYIO;
- OapabaH MoJIOro poTOpa, BBITOJHEHHBIH 1O KpalHell Mepe ¢ OAHMM IMa30M Ha BHYTPEHHEH
MOBEPXHOCTH, COMpSITa€MbIii ¢ JIOMACThIO OapabaHa poTopa MpH BpalleHHH OapabaHOB
POTOPOB, YCTAHOBJICHHBIN B CTATOPE,
- IO KpaiiHel Mepe OHYy KMHEMAaTHYeCKyI0 Mapy AJisi NPUBEACHHUS BO BpaleHHe OapabaHa
MOJIOro poTopa u Gapabana poTopa C JIOMACTBIO OT BHEIIHEH CHITHI,
- BXOOHOH W BBIXOAHOH NAaTpyOKH, pacloJIOKEHHbIE B pabodedl 30He, B KOTOPOH
OCYIIECTBJSIFOT COMNPSDKeHHE yKa3aHHBIX OapabaHOB moyioro poropa u Oapabana poropa C
JIOTIACTBIO;
- HETIOJIBUXKHBII KOPIYC, B KOTOPOM c(popMUpoBaHa paboyvast 30Ha, YCTAHOBJIEHHBIH Ha BaJly U
pacroyioskeHHbIN B OapabaHe MOJI0ro poTopa, BBITIOIHEH MO KpaiHeil Mepe C OJHOMN MOJIOCTHIO
ISl yCTaHOBKM OapabaHa poTOpa C JIONACTBIO, NMPH 3TOM TIeOMETpHs KaXJOH IOJIOCTH
oOpazoBaHa TakuM 00Opa3oM, 4YTOObI OOECHeYnTb OTCYTCTBHE 3a30pa MeEXIy BHEIIHEH
NIOBEPXHOCTHIO OapabaHa poTOpa C JIONACTHIO M BHYTPEHHEH MOBEPXHOCTHIO TOJIOTO POTOPA, U
BHEIIHEW MOBEPXHOCTHIO OapabaHa poTopa ¢ JIONACThIO U KOPITYCOM.
7. PotopHsblii Hacoc No m. 6, OTAUYAKOLIHUIICA TEM, YTO KUHEMAaTUUECKasl Mapa BbIMIOJIHEHA
B BHJE Mapbl IIeCTepPHEHl, YCTAHOBJIEHHBIX HAa Bajax C BO3MOXHOCTBIO 3allellNIeHus ApYyT C
IPyroM IIpU Nepeaave ABIKEHUA pOTOpaMm.
8. PotopHbIit Hacoc o 1. 6, OTIIMYAOIIMNACSA TeM, YTO MO KpaliHel Mepe omuH OapabaH
poTOpa ¢ JonacTeio ¥ 0apadaH MoJIOro POTOpa, CrPYIIIHPOBAHBI B IAPHI B COCTABE:

e 10 KpaitHell Mepe onHoro OapabaHa poTOpa, Ha BHEIIHEHW MOBEPXHOCTH KOTOPOTO

BBITOJIHEHA JIOACTD,
e u oOmero ansd Bcex map OapabaHa MOJOrOo POTOpa, HA BHYTPEHHEH IMOBEPXHOCTH

KOTOPOTO BBINIOJIHEH 10 KpalHEN Mepe O UH Mas3,
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IPU 3TOM Kaxas mapa 0apaOaHOB POTOPOB PacIONIOKEHA B PA3JIMYHBIX IUIOCKOCTSX, OapadaH
poTopa C JIOMACThEO KaXIOW Maphl YCTAHOBJIGH Ha ONHOM Bally, a oOmmii OapabaH mMOJIOTro
pOTOpa YCTaHOBJIEH B CTAaTOpe, IpU 3TOM OapadaH poTOpa C JIOMACTBIO OAHOH Mapbl CMEIIeH
OTHOCUTEJIbHO OapabaHa € JIOMACTbIO APYrod Mapbl Ha Yroj ¢, A€ O MOXET NPUHUMATh
3Havenne ot 0° 1o 360°, COOTBETCTBEHHO Ma3bl 001ero OapadaHa MoJOro POTOpPa BBIIOIHEHBI C
OpHeHTalel BIOJIb oOpasyromeil muimHapa OapabaHa MONOro poTopa, ¢ MOCIeNOBaTEIbHBIM
pacIoNO’KeHHEeM JAPYT OTHOCHUTENBHO Jpyra W C YIJIOBBIM CMELIEHHEeM Ha O TPaayCcoB
OTHOCHUTEJIbHO APYT APYTa, Ilie 0. MOXKET MPUHUMAaTh 3HaueHue ot 0° 1o 360°.

9. PotopHsblii Hacoc 1o M. 6, OTIUYAIOUIUNCS T€M, YTO JIMHEHHBbIE CKOPOCTH MHOXKECTBA
TOYEK MOBEPXHOCTEN MO KpaliHel Mepe onHoro OapadaHa poropa ¢ JonacTeio u OapabaHa
MIOJIOTO POTOPa B TOUKE COMPUKOCHOBEHHS PABHBI.

10. PotopHslii Hacoc, coaepKalui

- CTaTop, BBINOJIHEHHBIN MOJBIM, U MO KpaiiHEH Mepe C OJHMM Ia30M Ha €ro BHYTPEHHEU
MOBEPXHOCTH, 00pa3yrolIeii MOBEpXHOCTh OapadaHa MOJIOro poTopa,

- 110 KpaiiHell Mepe onuH OapabaH pOTOpa, YCTAHOBJIEHHBIHN Ha MO KpaliHel Mepe OIHOMY Baly,
IpU 3TOM Ha BHEUIHEH MOBepXHOCTH OapabaHa poTopa BBIMOJHEHA MO KpaiHeH Mepe OnHa
JIONAcTh, COMpsAraeMasi IPU BPALIEHUH C 11a30M YKa3aHHOT'O CTaTopa,

- KOpIYC, YCTAaHOBJICHHBIH HA BaJy U PACIOJIOKEHHBIH B ITOJIOM CTATOPE, BBINOJHEHHBINH C IO
KpaiiHeill Mepe OIHOW TMOJIOCTBIO JUIsi YCTaHOBKH OapabaHa poTopa € JIONACTBIO, MPH 3TOM
reoMeTpUst KaXIOoM MoyocTu o0pa3oBaHa TakUM 00pa3oM, 4YTOOBI OOECNedYuTh OTCYTCTBHE
3a30pa MEXAy BHEIIHEeH IOBEepXHOCThIO OapabaHa poTOpa C JIONMACTBIO M BHYTPEHHEH
HIOBEPXHOCTBIO TOJIOTO POTOPA, W BHELIHEH MOBEPXHOCTbIO OapabaHa poTOpa C JIOMACTHIO U
KOPIYCOM,

- MO KpaiiHeW Mepe OAHYy KWHEMAaTHYEeCKYI Mapy IJisl CBSI3W BAJOB JPYyr C JPYrOM U
NPUBEACHUS B COMJIACOBAHHOE BpallleHue Kopmyca M OapabaHa poTopa C JIOMACTBEO OT
BHEIITHEW CHUJIBI,

- pabouas 30Ha, COPMHUPOBAHHAS TPOCTPAHCTBOM MEXKy BHYTPEHHEH MOBEPXHOCTHIO TOJIOTO
CTaTopa, BHELIHEH MOBEPXHOCTHIO OapabaHa poTopa ¢ JONACcThIO M MOBEPXHOCTHIO MOJIOCTH, B
KOTOPOH pPAacIoNio’keH yKa3aHHbIM OapabaH poTopa € JIOMACTBIO, BKIIFOYAOLIAsi BXOAHOH M
BBIXOJHOH MaTpyOKH, pacmojOKeHHble B padoueill 30He, MPH 3TOM JIOMACTh BBINOJIHEHA C
BO3MOYKHOCTBIO MPENOTBPALIEHHS MTEPEyCKa CPeabl U3 OAHON YacTH padoueil 30HbI B APYTYIO.
11. Potopusiii Hacoc no 0. 10, OTAMYAOIIMIICS T€M, YTO KHUHEMAaTHYECKasl apa BbITOJIHEHA

B BUJE Maphl LIECTEPHEH, YCTAHOBJICHHBIX HA IO KPalHEN Mepe IBYX BajaxX ¢ BO3MOXXHOCTBIO

3aLEIUICHUs APYT C APYTOM IPH Nepenade ABUKEHUST POTOPaAM.
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12.  Poropssiii Hacoc mo m. 10, oToudyaromuiicss TeM, 4To Mo KpaliHeit Mepe oguH OapadaH
poOTOpa, YCTAaHOBJIEHHBIM HAa MO KpalHEl Mepe OAHOM Bally, KOpPIyC, BBIIOJIHEHHBIA C
NOJIOCTBIO JUJIsl YCTAHOBKM MO KpaliHeW Mepe onxHoro OapabaHa poTopa C JIOMACThIO,
YCTaHOBJICHHBIH Ha BaJly, CTPYIIHPOBAHBI B IIAPbI B COCTABE:

e (apabaHa poTOpa, Ha BHEINHEH MOBEPXHOCTH KOTOPOI'O BBIIIOJHEHA JIOMACTb,

e 1y o0mero /Ui BCeX CTATOpa, HA BHYTPEHHEH MOBEPXHOCTH KOTOPOTO BBIMOJIHEH IO

KpaliHel Mepe OJIMH a3,

IPU 3TOM Kaxasi mapa 0apabaHOB POTOPOB PACMONIOKEHA B PA3IMYHBIX TUIOCKOCTSIX, OapabaH
pOTOpa KaXKI0¥ Mapbl YCTAHOBJIEH HA OAHOM BaJly, a KOPIYC YCTAHOBJIEH HA JAPYTOM Baiy, MpH
sToMm OapabaH poTOpa ¢ JIOMACTHIO OAHOMW Mapbl CMEIIEH OTHOCUTENBHO OapabaHa C JIOMACThEO
Apyroil mapel Ha yroi o, TA€ o, MOXKET NMpUHUMAaTh 3HaueHue oT 0° mo 360°, cOOTBETCTBEHHO
na3bl CTaTOpa BBIMIOJHEHBI ¢ OpPHEHTALUeN BIOJb oOpasyromed nuunuHapa Oapadana poropa
JIONACThIO, C TMOCJIEAOBATEIbHBIM PACIONOKEHHEM JAPYT OTHOCUTEJIBHO JAPYra M C YIJOBBIM
CMeEIIEHHEeM Ha 0, FPaayCOB OTHOCUTEJIbHO APYT APYra, Ie 0. MOXKET MPUHUMATh 3HaYeHue oT 0°
1o 360°.
13. Potopusiii Hacoc no 0. 10, oTnuyaromuics TeM, YTO JUHENHbBIE CKOPOCTH MHOXKECTBA
TOUYEK MOBEPXHOCTEH MO KpaiiHel Mepe ofHOro OapabaHa poTopa ¢ JIONMACThIO U CTATOPA B
TOYKE COTNPUKOCHOBEHUS PaBHBL.
14. Cnoco0 paboTsl pOTOPHOrO HAacOCa, COAEPIKALIEro:
- 1o KpaiiHed mMepe onuH OapabaH poTOpa, YCTAHOBJIEHHbIH Ha Bajly, MPH 5TOM HAa BHEIIHEH
NOBEPXHOCTH YKa3aHHOro OapabaHa pOTOpa BBINOJHEHA IO KpalHel Mepe OfiHa JIONaCTh, MPH
5TOM JIONIACTh BBINOJHEHAa C BO3MOKHOCTBIO MPEAOTBPALIECHUS Mepernycka Cpeabl U3 OJHON
4yacTu paboyeli 30HbI B APYTYIO;
- 1O KpaiiHell Mepe omuH OapabaH poTOpa, BBIMOJHEHHOIO M0 KpaifHel Mepe ¢ OIHUM Ma3oM
Ha TMOBEPXHOCTH, COMPSTraeMbIii ¢ JIONACThIO OapabaHa poTOpa MpH BpalleHuH OapabaHOB
POTOPOB, YCTAHOBJICHHBIX B CTATOPE;
- 110 KpaiiHeil Mepe OJHY KHHEMAaTHYeCKYIO Mapy Ui MPUBEAEHHs B COTIACOBAHHOE BpALIEHUE
Oapabana poropa ¢ mazom u 6apabana poTopa C JIONACTHIO OT BHEIIHEH CHUJIBI,
- BXOOHOH W BBIXOAHOH NATPyOKH, pAaclOJNIOKEHHbIE B pabodeil 30HE, B KOTOPOH
OCYIIECTBJSIFOT COMpPsKeHHE yKa3aHHBIX Oapabana poropa ¢ ma3oMm u OapabaHa poropa C
JIOMACThIO;
- Kopmyc, B KOTOpoM copmupoBaHa padouasi 30Ha, BBIIOJHEH IO KpaiiHeW Mepe C OXHOM
NOJIOCTBIO JUIsI YCTAHOBKM OapabaHa poTopa € JIONACTBIO, MPU 3TOM T€OMETPHUS MOJIOCTH
oOpazoBaHa TakuM o00pa3oM, 4YTOObI OOECHeYNTbh OTCYTCTBHE 3a30pa MEXAY BHEIIHEH

MOBEPXHOCTBIO OapabaHOB POTOPOB U KOPITYCOM,
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COCTOSILIMHI U3 CIEAYIOIINX NOCIEI0BATEIbHbIX JEHCTBUMN:
- BpallarOT BaJl MO BO3AEHCTBUEM BHEIIHEN CHUJIBI,
- C HICTIOJIb30BaHMEM KMHEMAaTHYECKOH Mmapsl BpamaroT 6apadaH poTopa ¢ JOMacThiO,
OZTHOBPEMEHHO 4epe3 BXOIHOW MaTpyOoK B MEPBYIO 4acTh paboueil 30HbI OCYIIECTBISIIOT
BCAChIBAHUE NEPEKAUYNBAEMON CPEIb,
- OCYLIECTBIIIIOT NEpEeMEIeHNe TePeKaunBaeMOil CpPeabl 3a CUET JBYDKEHHUS JIOACTH
COOTBETCTBYIOLIErO OapabaHa poTopa,
- B TIpoLiecce BpalleHus: B pabouei 30He OCYIIECTBIISIOT COMPSUKEHHE JIONACTH YKA3aHHOTO
Oapabana u ma3a ykazaHHOro OapabaHa, MPU 3TOM JIJIsl CO3MIaHUST Pa3HUIIbI aBJICHUS B
TepeKavynBaEMO CpeJie B TIEPBOI U BTOPOU yacTu padodeli 30HbI YBETMYHUBAIOT 00bEM B OJTHOM
yacTh paboueli 30HbI U YMEHBINAIOT 00BEM B Ipyroi yacTu pabovei 30HBHl,
- OCYLLIECTBIISIIOT BBITAJKHBAHUE MIEPEKAYNBAEMON CPebl Yepe3 BBIXOAHOM MaTpyOoK.
15. Cnocob paboTel poTOpHOro Hacoca MO .14, OTAWYAIOLUIUNCA TE€M, YTO BPAILAIOT
BaJI, HA KOTOPOM yCTaHOBJIeH OapabaH poTopa ¢ JIOMacThioO.
16.  Cnocol paboTel poTOpHOro Hacoca 1o m.14, OTIUYAKINMUICS TEM, YTO BPAIAIOT
BaJI, HA KOTOPOM yCTaHOBJIeH OapabaH poTopa ¢ masom.
17.  Cnoco0 paboTel poTOpHOro Hacoca mo m.14, OTIMYAOIIHUICA TEM, YTO BPALIAOT
OOTIOJTHUTENIbHBIA ~ BaJl, B3aUMOJCHWCTBYIOIIMN  dYepe3 3yOdUaTyr IIECTePHIO C
KMHEMAaTUYECKYI0 Mapoil JJisi MpPUBENEHUs BO BpalleHHe MO KpaifHedl Mepe OIHOro

OapabaHa poTopa ¢ ma3oM u No KpaitHel Mepe ogHOro OapadaHa poTopa C JOMACTHIO.
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OTYET O IATEHTHOM IIOMCKE  [HoMep eBpasuiickofi sassxu:
(crates 15(3) EAIIK u npasuio 42 [laTeHTHON MHCTPYKIMM K

EAIIK) 202192978

A. KTACCU®UKALIVA TTPEMETA U30EPETEHHA:
FOIC 1/08 (2006.01)
F04C 13/00 (2006.01)

Cornacno MesxaynaponHoit mareHTHO# knaccudukaumny (MIIK)
b. OBJIACTL ITOMCKA:

[IpocmoTpennas nokyMeHTanus (cucreMa kiaccudukauuu u unaexcsl MITK)
F01C 1/08; FO4C 2/00, 13/00

DnexTpoHHas 6a3a JaHHBIX, HCIOJIB30BaBLIAsCS NIPU MOUCKE (Ha3BaHKe 6a3bl U, €CIIH, BO3MOXKHO, HCIIONIb3YEMBIE TIOUCKOBBIE TEPMHMHEI)
ESP@CENET, EATTATUC, WIPO PATENTSCOPE, RUPTO, GOOGLE PATENTS

B. JOKYMEHTbDI, CYHUTAIOUIUECS PEJIEBAHTHBIMU

Kareropus* Ccbinkyn Ha IOKYMEHTBI C YKa3aHHEM, TJ1€ 3TO BOIMOXKHO, PEEBAHTHBIX YacTell OrHocuTCs K yHKTY Ne
X RU 2135778 C1 (COKOJIOB BUKTOP EBI'EHBEBUY 1 ap.) 27.08.1999, 1-5,14-17
A OMHCaHue, CTp. 4, eBas KO, CTpoka 46 - cTp. 5, nmpasas kou., crpoka 38; ¢ur. 1-6 6-13
X RU 2074987 C1 (AKIJMOHEPHOE OBIIECTBO 3AKPBLITOI'O THUIIA UHXXEHEPHBIN 1-5,14-17
A LIEHTP "®EHHKC") 10.03.1997, onucanwue, crp. 3, npasas koi., crpoka 11 - 1o konua; ¢ur. 1-6 6-13
A FR 1192162 A (INSTITUT FRANCAIS DU PETROLE, DES CARBURANTS ET LUBRIFI- 1-17

ANTS) 23.10.1959, onucanue u dur. 1-3

A EA 201992030 A1 (OPEJI AJIEKCEM MUXAMJIOBUY) 31.03.2021, 1-17
onucanue u ¢ur. 1-11

A US 6488004 B1 (MEDIS EL LTD) 03.12.2002, 1-17
BECh JOKYMEHT

[I nocnenyromue noxymentsi ykazausr s IPOJIOJIKEHUH

* OCOBbIC KATErOpHH CCHIOYHHX JOKYMEHTOB: «T» - Gojiee MO3AHMI JOKYMEHT, ONy6IMKOBaHHBII NOC/IE 1aThi IPUOPHTCTA 1
(«A» - NOKYMEHT, ONIpeNeNAIOmMi O6IMi ypOBEHb TEXHUKH TIPHBE/ICHHEIH 1A MOHHMEHHS U3006peTe s
D» - JOKyMeHT, pHBENeHHEIT B eBpa3HHCKoH 3aBKe «X» - nokymeHT, umeromuii HauGonee GNU3KOE OTHOIIEHHE K NPEAMETY NOMCKA,
((E» - Gollee panHMit JOKYMEHT, HO OTYGTMKOBAHHBI Ha ATy NI0auH TOpOYALIMi HOBH3HY WM H306pETaTeNbCKHIl YPOBEHE, B3ATHIH B OTACIBHO-
€BPA3MIICKOM 3a8BKH WIH NOCNIE HEE v cm . 5 6
O - ZIOKYMCHT, OTHOCAIHHCA K YCTHOMY PACKpHITHIO, Skcnonupo-  [<Y» ~ OKYMEHT, Hmeioluit HauGoriee GIM3K0e OTHOLICHHE K NIPCMETY MOHCK,

BAHMIO 1 T, nopouaumit H306PETaTebCKMil YPOBEHE B COMETAHMH C APYTUMH JOKYMEH
"P" - noKymeHT, Ony6MKOBaHHBIN 10 J1aThl IOAAYM EBPA3HIICKON & TaMi TOH € KaTeropuu

3a%BKH, HO 110CIIE ATl HCMPAUIMBAEMOTO IPHOPHTETA" (% - JOKYMEHT, ABJIAIOLMUHCA NATCHTOM-2HANOrOM

«L» - NOKYMEHT, IPUBEJCHHBIH B APYTUX LENAX

Jara nposeeHus mareHtHoro noucka: 18/07/2022

4
VIOTHOMOYEHHOE JIHUO:
3aMecTHTENb HaYaIbHUKA OTJCJIa MCXAHUKH, -

(I)PI3PIKP[ H 3JICKTPOTCXHUKH

M.H. FOcynos
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