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OIIMCAHUE U30BPETEHUA
2420-568594EA/061
BIYCKHOI KOMIIOHEHT JJISI IIINTAMOBOI'O HACOCA

O0aacTb TEXHUKH, K KOTOPOii 0OTHOCUTCSI H300peTeHue

[0001] DTo m300pereHHe OTHOCHUTCS, B LIEJIOM, K LIEHTPOOEKHBIM Hacocam, a OoJee
KOHKPETHO, K LUIaMOBBIM HacocaM. llImaMbl OOBIMHO SBJISIOTCS CMECBIO JKUAKOCTH H
U3MEJIbYCHHBIX TBEPJBbIX YaCTHUI] U OOBIYHO BCTPEYAIOTCS B MepepabOTKe MUHEPATBHOTO ChIPhS,
necka ¥ TpaBHsi W/WIH B OTpaciu pa3pabOTKU MOABOAHBIX I'PyHTOB. M300peTeHue, B 4aCTHOCTH,
CBSI3aHO C YJIYYIIEHHBIM OOKOBBIM KOMIIOHEHTOM HAacOCa, KOTOPBIH MOXeT (POPMHUPOBATh YaCTh
¢yrepoBku Hacoca. BOKOBOI KOMIIOHEHT HAcoca MOXET B HEKOTOPBIX MPHUMEHEHHSX
¢dbopmMupoBaTh HacTh HEPYTEPOBAHHOTO HACOCA, T.€. HACOCA, MMEIOLIEro KOpIyc Hacoca Oe3
OTHENbHBIX ()yTEPOBOK.

YpoBeHb TeXHUKH

[0002] OnmHa dopma 1eHTPOOEKHBIX IIJIAMOBBIX HACOCOB, B IIEJIOM, COIEPIKUT BHEIIHUHN
KOPITyC Hacoca, KOTOPBIM 3akimo4aer B ceOst GpyTepoBKy. PyTepoBKa MMEET HATrHETATENIbHYIO
KaMmepy BHYTPH, KOTOpas MOKeT OBITb yJUTOYHOH, HAMOJOBUHY YJIUTOYHOW WM
KOHIEHTPUYIECKOW KOH(PUTYPALUU U BBITIOJHSIETCS C BO3MOXKHOCTBIO MPHHUMATH KPBUIBYATKY,
KOTOpasi yCTaHABJIMBAETCA Ui BpaLleHWs B HarHerarenbHoOM kamepe. IlpuBomHoil Ban
(YHKIMOHABHO COEMUHSETCS C KpPbUIBYATKOW Hacoca, 4YTOObI BBI3BIBATH €€ BpaLICHHUE,
IIPUBOJHOMN BaJl BXOAUT B KOPIyC HAacOca ¢ OAHON CTOpOoHBl. Hacoc MOMOIHUTENBHO BKIIOYAET B
ceOsl BITyCKHOE OTBEPCTHUE HACOCA, KOTOPOE TUITUYHO SIBJISIETCSI COOCHBIM C MPUBOJHBIM BAJIOM H
pacrnosaraercsi Ha IPOTUBOIOJIOXKHONW CTOPOHE KOPIlyCca HAcOCa MO OTHOLIEHUIO K MPUBOJHOMY
Bay. Takxe CyIIECTBYET BBIIYCKHOE OTBEPCTHE, TUIIMYHO PACIOJIOKEHHOE Ha mepudepuu
Koprnyca Hacoca. @yTepoBka BKJIIOYAET B Ce0sl OCHOBHYIO (yTEpOBKY (MHOTZA HA3bIBAEMYIO
YJIUTKOWM) U MEPEOHIO U 3aJHIOK OOKOBble (PYTEpOBKH, KOTOpPbIE 3aKJIFOYEHbI BO BHELIHHM
kopryc Hacoca. Ilepennsisi GokoBasi (pyTepoBKa 4acTO HA3bIBAETCSl TUIACTHHON BCACBHIBAHHSI
nepenHeld (yTEpPOBKU WM MEPeIHUM OpoHEnucKOM. 3amHss OOkoBasi (yTepoBKa 4YacTo
HA3bIBAETCSI 3aTHUM OPOHEIMCKOM.

[0003] KpbutbyaTka THUIMYHO BKJIFOYAET B ceOsi CTYMHIly, K KOTOPOH MPUBOIHOU Ball
(YHKIIMOHAJILHO TPHUCOENUHSETCS, W, MO MEHbIIEH Mepe, ONMH KOXyX. HarHeraTenbHbIe
JIOTIATKH TIPEAyCMATPUBAIOTCS HA OJHOW CTOPOHE KOXKyXa C BBIMYCKHBIMH TIPOXOIHBIMHU
OTBEPCTUSIMU MEXKIY COCEIHHMH HAarHeTaTeJIbHBIMU JiomaTkamu. KpbUibuaTka MOKET OBITh
3aMKHYTOT'O THIIA, TJ€ 1Ba KOXyXa CHAOKAIOTCsl HArHETATENIbHBIMH JIOTIATKAMH, BCTABJICHHBIMU
Mexay HUMHU. KOXXyxXu 4acTO Ha3bIBAIOTCS MEPETHUM KOKYXOM PSIZIOM C BIYCKHBIM OTBEPCTUEM
HACOCa U 33JJHUM KOXKyXOM. JTO MOJKET TakKe OBbITh THIT OTKPBITOH JIMLIEBOH CTOPOHBI, KOTOPBIH
COJZIEPKUT TOJIBKO OANH KOXKYX.

[0004] OnHO U3 TTIaBHBIX U3HALITUBAEMbIX 30H B IIIAMOBOM HACOCE SIBJIIFOTCS TIEPEIHSIS
U 3anHs OokoBble QyTepoBku. IIlnaM mocTymaer B KpbUIbYATKY B LIEHTPE WM a3y U 3aTEM
BbUIETAET Ha MNepuepuro KpbUIbYATKH U BHYTPb KOpriyca Hacoca. ITOCKONbKy CylnecTByeT

padHula HAaBJICHUA MEXKAY KOpPIONyCOM U TIJIa30M, CYLIECTBYET TCHACHIUSA non6opa u



nepeMeleHrsT [laMa B 3a30p, KOTOPBIH HAXOOUTCS MeXAy OOKOBBIMH (yTEpOBKAMU H
KPBUIBYATKOMN, PUBOS B PE3yJIbTAaTE K CHIIBHOMY H3HOCY Ha OOKOBBIX (DyTEpPOBKaX.

[0005] Mlmst Toro, uroObl paccMaTpUBaTh W YMEHBIIATh U3HOC B O0JNACTH 3a30pa, ObUIO
NPAKTUKOM JJIsI IUIAMOBBIX HACOCOB UMETh BCIIOMOTATENIbHBIE MM BBITAJIKUBAIOIINE JIOTIATKY Ha
nepefHeM KOXXKyxe KpbUIbYaTKH. BcrmomoraTenbHble WM BBITAJKUBAIOIIME JIOMATKH MOTYT
TaKe OBITh MPEAYCMOTPEHbI HA 3alHEM KOXKyXe. BBITanKiBaroLye JIONAaTKH BPAILAOT LIJIaM B
3a30pe, co3aBasi LEHTPOOEKHOE MOJIe U, TAKMM 00pa3oM, YMEHbIIAs PUBO/ASLIEE TaBJICHHE IS
BO3BPALIAIOIIETrOCs TOTOKA, YMEHbIIAsh CKOPOCTh MOTOKA M, TAKUM 00pa3oM, M3HOC Ha OOKOBOI
¢dyTrepoBke. Llenpto 3TUX BCIOMOTATENbHBIX JIOMATOK SIBJIAETCS YMEHBIICHHE PELUPKYJISLUN
MIOTOKA Yepe3 3a30p. DTH BCIIOMOTATENbHbIE JIOTIATKU TAKKE YMEHBIIAIOT MPUTOK OTHOCHTENBHO
OOJBIINX TBEPABIX YACTHUI[ B 3TOT 3a30p. B TO BpeMs kak BCIIOMOTaTeNIbHBIE JIOMATKH SIBJSIFOTCS
3¢ (eKTUBHBIMU, B YaCTHOCTH, B 00paboTke 0Oojee KPYMHBIX TBEPABIX HYACTHUI] B IIJIAMOBOW
CMeCH B 3a30pe, OHH MOTyT ObITh MeHee 3(pdexTuBHbIMM B 00pabOTKE MEHBIINX YacTHI] B
[IIJJAMOBOM CMECH, KOTOpasi HaXOIWUTCS HETOCPEICTBEHHO PSAOM C IOBEPXHOCTBIO OOKOBOM
4acTH.

CymHocTb H3o0pereHust

[0006] B mepBOoM acrmekTe OMHMCHIBAIOTCS BAPUAHTBI OCYINECTBIICHUST OOKOBOH HaCTH
Hacoca ISl UCTIOJIb30BAHUS C HEHTPOOEIKHBIM IIJIAMOBBIM HACOCOM IS TIEPEKAUNBAHHS CMECH
TeKyuell cpezbl, CoaeprKallel TBepable MPUMecH, OOKOBAsl YaCTh HACOCA COAEPKUT OCHOBHYIO
94acTh, UMEIOINYIO TJIABHYIO OChb, OCHOBHAsI 4aCTh BKJIIOYAET B ce0sl CEKLMI0 OOKOBOW CTEHKH,
KOTOpasi TMPOXOAUT TIONEPEYHO OTHOCHUTENBbHO TIJIABHOW OCH M HMEET IPOTHUBOIOJIOXKHO
oOpallleHHbIEe TIEPBYIO0 U BTOPYIO CTOPOHBI, MHOXECTBO PeIbe(HBIX 3JIEMEHTOB Ha MIOBEPXHOCTH
BTOPOIl CTOPOHBI, BKJIOYAIOIIUX B CeOs BHYTPEHHUI penbe(HbI 3JE€MEHT U BHEIIHHH
penbedHBIN 3JeMEHT B Pa3HECEHHOM Ha PACCTOSIHME OTHOIIEHHH K BHYTPEHHEMY peibepHOMY
9JIEMEHTY, pelibe(HbIe BJIEMEHThI BBIIOJHEHBl TAaKUM OOpa3oM, YTO IPU HCHOJIb30BAHUU
penbedHbIe dJeMEeHThl (HOPMHUPYIOT MOTOK CMECH TEKy4deH Cpenbl MO MOBEPXHOCTH, KOTOPBIH
OTCOEIUHSIET OT MOBEPXHOCTH TBEP/bIC YACTHIIBI, MPHJICTAIOIINE K HEH.

[0007] B HexOTOpBIX BapuUaHTaX OCYIIECTBJICHHUsS OCHOBHAs YacThb BKJIOYAET B Cels
BHEITHIOK TiepuepuiiHyr0 OOKOBYIO CTEHKY HIJIM 00O, MPOJOJIKAFOIIMNICS MEXIy TMepBOH U
BTOPOW CTOPOHAMH, BTOpas CTOpPOHAa WMEET BHEUTHIOK KPOMKY, NPUMBIKAOIIYIO K
nepudepuiiHoli OOKOBOW CTEHKe WM 0001y, U BHYTPEHHIOK KPOMKY, pelbe(HBbIC 3JIEMEHTHI
SBJIIIOTCSL IO CYLIECTBY KPYIVIBIMH WJIM  KOJbLEOOPa3HbIMU IO KOH(QUIypaluy, Korjaa
paccMaTpPUBAIOTCS B HATPABJICHUH TJIABHOM OCH, Y PACTIONIOKEHBI 10 CYIIECTBY KOHLEHTPUIECKH
C TJIABHOU OCBIO.

[0008] Bo BTOpOM acrekTe ONMUCHIBAKOTCS BAaPHAHTHI OCYIIECTBJICHUST OOKOBOW YacTH
Hacoca, cofeprKaleil OCHOBHYIO 4acTh, UMEIOINYIO IIIABHYIO OCh, OCHOBHAsS YacTh BKJIFOYAET B
ceOs1 ceKMo OOKOBOM CTEHKM, KOTOpasi MPOXOAHT MOMEPEYHO OTHOCHTENBHO TIJIABHOW OCH H
UMeET MPOTHUBOIMOJIOXKHbBIE MEPBYI0 M BTOPYIO CTOPOHBI, BHEIIHIOW NepuepuiiHyro OOKOBYIO
CTeHKY WU 00OJ, MPOAOJDKAIOIIUNCS MEXIy MEepBOH M BTOPOW CTOPOHAMHM, BTOpasi CTOPOHA

MMEET BHEIIHIOI0 KPOMKY, NMPHUMBIKAIOINYI0 K mepudepuiiHoii OOKOBOH cTeHke miu odoay, U



BHYTPEHHIOIO KPOMKY, MHO)KECTBO Pelbe(PHBIX 3JIEMEHTOB Ha MOBEPXHOCTH BTOPOW CTOPOHBI
BKJIFOYAIOT B ce0sl BHYTPEHHHH penbe(HBI 31eMEeHT W BHEUIHHH penbe(HBI 3J€MEHT B
Pa3HECEHHOM Ha PACCTOSIHUE OTHOLIEHWH K BHYTPEHHEMY pelbe(HOMY 3JIEMEHTY, pelbe]Hble
3JIEMEHTBHI SIBJSIIOTCS 1O CYIIECTBY KPYIJIBIMU UJIM KOJIbIIEOOpa3HBIMU MO KOH(PUTYpALUH, KOT1a
paccMaTpUBAOTCs B HAIPABJIEHUU IJIABHOM OCH, U PACIIONOKEHBI 110 CYLIECTBY KOHLEHTPUYECKU
C IIaBHOM OCBIO.

[0009] B HEKOTOpBIX BapHAaHTaX OCYLIECTBICHHs BHYTPEHHUIl penbeHbI 3JeMEHT
HAXOJUTCS PSIZIOM C BHYTPEHHEW KPOMKOHA, a BHEIIHUH pesibeHbIN 3JIEMEHT HAXOAUTCS PSAOM C
BHEIIHENH KPOMKOM.

[0010] B HeKkOTOpBIX BapuaHTaX OCYLIECTBICHHS OOKOBas 4YacTb JOMOJHHUTEIBHO
BKJIFOYAET B ceOs OMH WK OoJiee MPOMEKYTOUHBIX PEeNbe(PHBIX 3JIEMEHTOB, MPOMEKYTOUHBIC
penbedHBIE 3JIEMEHTHI SIBISIIOTCS IO CYIIECTBY KPYIJBIMH M KOJIBLEOOpPa3HbIMU T10
KOH(pHUIypauud W PacroIOKEHbl KOHIEHTPHUYECKH C TJIABHOW OChI0 M B PA3HECEHHOM Ha
PacCTOSIHUE OTHOLICHUH APYT K APYTY U BHYTPEHHUM U BHEIIHUM PeSbe(HBIM 3JIEMEHTaM.

[0011] B HEKOTOpBIX BapuaHTAX OCYIIECTBICHUS pelibe(pHbIe SJIEMEHTHI CYIIECTBYIOT B
(bopMe KaHAJIOB UJIH YIIyOJICHHIA B IOBEPXHOCTH BTOPOIH CTOPOHBL.

[0012] B HexkoTOpBIX BapuaHTaX OCYLIECTBIEHUs KaHajlbl SIBJISAIOTCA IO CYILIECTBY
HETIPEPBIBHBIMH U yTOO0OPa3HbIMU B PO HIIE MOMEPEUHOrO CEUSHHS.

[0013] B HexkoTOpbIX BapHaHTaX OCYLIECTBIEHUs IOBEPXHOCTb BTOPOH CTOPOHBI
SBJIIETCS 10 CYLIECTBY BOJHOOOPA3HOH B MpoguIe NONepeyHOro CeUeHuUsI.

[0014] B HekOTOpBIX BapHaHTaX OCYLIECTBIEHHsS COCENHHE pebe(HbIE 3JIEMEHTHI
ABIIIOTCST PAa3HECEHHBIMH HAa pACCTOSHUE, NPUOJM3UTENIbHO pAaBHOE IIMPHHE KaHajla WU
yrayOneHus.

[0015] B HEKOTOpBIX BapuUaHTAX OCYINECTBJIECHHUS peNibe(pHBbIE 3JEMEHTbl UMEIOT IO
CYINECTBY TJIaJKME€ CTOPOHBI M BKJIIOYAIOT B Ce0sl IUIABHBIA IEpexon Mexnay peibe(HbIMU
3JIEMEHTAaMHU I10 MOBEPXHOCTH BTOPOIl CTOPOHBL

[0016] B HekOTOpBIX BapWaHTaX OCYIIECTBJICHHS pejbe(HbIe 3JEMEHTbl BKIIIOYAIOT B
ceOst M3rudbl peNibe()HbIX 3JIEMEHTOB, KOTOpbIE HAKJIIOHEHBI OT IJIOCKOCTH Ha OJHOH OCH C
o0IIMM HampasjieHHEeM MOBEPXHOCTU 37,16 MeHee ueM Ha 45°.

[0017] B HekoTOpBIX BapHWaHTaX OCYIIECTBJIIEHUsS BTOpas CTOPOHA BKJIOYAET B ceds
CEKIIMIO0, KOTOpasl MO CYLIECTBY HAXOAUTCS MOA NPSIMBIMU yIJIaMU K IJIABHOH OCH.

[0018] B HexoTOpBIX BapuaHTaxX OCYILECTBIEHUs IIPU 3TOM IJIaBHAs OCb JOIMOJHUTENBHO
BKJIFOYAeT B Ce0sl BIYCKHYK CEKLHIO, KOTOpas TMPOAOJIKAETCS OT IEpBOH CTOPOHBI B
HAIPaBJIEHUSIX ITIABHOM OCH U IO CYLIECTBY COOCHO C HEH.

[0019] B HekoTOpBIX BapWaHTaX OCYIIECTBJIICHUS BTOpas CTOPOHA BKJFOYAET B ceds
CEKIIMI0, KOTOpas SIBJIIETCS] HAKJIOHEHHOMN 10 HAIPABJICHHUIO K BIIyCKHOW CEKLUU.

[0020] B HEKOTOPBIX BapUaHTax OCYLIECTBICHNUs OOKOBAsi 4aCTh HACOCA SIBJIIETCS 3aIHEH
OOKOBOI YaCTBIO.

[0021] B HexkoTOpBIX BapHaHTaX OCYIIECTBJIEHHUsS OOKOBas 4YaCThb HACOCa SIBISETCSA

niepenHei OOKOBOM YacThIO.



[0022] B TpeTbeM acrekTe OMUCHIBAIOTCS] BAPHAHTHI OCYIIECTBIICHUS] COYETaHHsI OOKOBOIA
4aCTH ILIJJAMOBOTO HACOCa, KOTOpas OIMCAaHA BBbIMIE, W KPbUIBYATKH LIAMOBOIO HACOCA,
KpbUIbYATKa COAEPXKUT OJUH WUJIH OOjee KOKYXOB U MHOXKECTBO HArHETATEJbHBIX JIOMATOK, BCE
WIM KaKABIM KOXyX COAEpKaT BHELIHIOI MOBEPXHOCTb M BIIyCKHOE OTBEPCTHUE KPBUIBYATKH,
BITyCKHO€ OTBEPCTUE KPbUIbYATKU SIBJIAETCSI COOCHBIM C OCBIO BPALE€HUs! KPbUIbYATKH, IPU 5TOM
BHEIIHSS IOBEPXHOCTh KOXKyXa KPBbUIbYATKU U MOBEPXHOCTb BTOPOH CTOPOHBI OOKOBOI YacTh
HAcoca PacHoJIOKEHb! MPU HMCHONb30BAHUM OOpPAIlEHHBIMH JPYr K JAPYTY C 3a30pOM MEXIY
HUMH, 3230p UM€ET BHEIIHUN 3a30p, UMEIOIIHUI BHEIIHEE OTBEPCTUE U BHYTPEHHEE OTBEPCTHE.

[0023] B HeEKOTOpBIX BapUaHTaX OCYLIECTBJICHUsS BHEIIHSS TMOBEPXHOCTb IMEPEIHETO
KOKyXa KpbUIBYATKH BKJIIOYAeT B ce0s BHEINHIOW 00JacTh, BHYTPEHHIOK 00JacTb U
IPOMEKYTOYHYIO 00JIaCTh MEXKIY HUMH, MPOMEKYTOUHAsI OOJACTh HAXOAUTCS] B TUIOCKOCTH TI0
CYLIECTBY IOJ MPSMBIMHU YTJIAMH K OCH BpPAIIEHHs KPbUIbYATKH, & BHYTPEHHSISI 00JIACTh SIBJISIETCSI
HAKJIOHEHHOM MO HampaBJ€HUIO K HarHETaTeJIbHbIM JIOTIaTKaM; U IPU 3TOM IOBEPXHOCTh BTOPOI
CTOPOHBI YaCTH HAacoca BKJIOYaeT B ceOs BHELTHIOI O0JAaCTh C BHYTPEHHUMH OONACTSIMH U
NPOMEKYTOYHONH OOJaCThI0 MEXIYy BHEIIHEH W BHYTPEHHHUMH OOJIACTSIMH, KOTOpAas SIBJISETCS
HAKJIOHEHHOHN OT YINOMSIHYTOH MJIOCKOCTH B HAaNpaBJI€HUU K BIyCKHOM CEKLIMH, BHYTPEHHS
00J1acTh TMPOJOJDKAETCSI B HANPABICHWH OT NMPOMEXKYTOYHOH OOJACTH M B HANPABJICHUU OT
nepenHel CTOPOHBI CEKIMM OOKOBOW CTEHKH W TO CYLIECTBY Cliefysl BHYTPEHHeH obiactu
BHEIIHEH MOBEPXHOCTH MEPEIHEro KOXyXa KPbUIbYAaTKHU, U MPU 3TOM BHEIIHSAS MOBEPXHOCTb
NEePeHEr0 KOXKyXa KPBUIPYATKH M TMOBEPXHOCTb BTOPOH CTOPOHBI OOKOBOW YacTH Hacoca
PAacIoNOKEHbI IPU UCTIONB30BAHUHU OOPALIEHHBIMU APYT K APYTY € 3a30POM MEXIY HUMH, 3a30p
MMEET BHEIIHEE OTBEPCTHE U BHYTPEHHEE OTBEPCTHE, MOBEPXHOCTH BTOPOU CTOPOHBI CEKLIUU
OOKOBOI1 CTEHKH BBINOJIHEHA TakMM 00pa3oM, YTO pa3Mep B IONEPEYHOM CEYEHUH 3a30pa
YBEJMYNBAETCSI B HAMPABJICHUH K OCH BPALIEHUs] KPbUILYATKH B MPOMEXYTOYHOH 00IacTH, U
BHYTPEHHsIs1 00JIaCTh 3aKaHYMBAETCSI BO BHYTPEHHEM OTBEPCTHUH.

[0024] Jlpyrue acmekThl, NPU3HAKHM U TPEUMYyLIECTBa CTaHYT OYEBUAHBIMU U3
NOCJIEAYIOLIEro MOAPOOHOTO OMMCAHUS, KOT/IA B3SITO BMECTE C CONMPOBOMAAIOLIMMH YePTEKAMH,
KOTOPBIE SIBJIAIOTCS YaCThE) 3TOTO OMHUCAHMS U KOTOPbIE WILIIOCTPUPYIOT, B KAYECTBE MPUMEPA,
NPUHIHITBI ONTMCAHHBIX U300PETEHUIN.

KpaTtkoe onucanue yeprexeit

[0025] Hecmotpst Ha kakue-nmubo npyrue Gpopmbl, KOTOPbIE MOTYT IONAAaTh B PAMKH
crioco0a M yCTPOICTBA, KOTOPbIE U3JIOXKEHbI B CYIIHOCTH W300pETEHHs], KOHKPETHBIE BAPHUAHTBI
OCYIIECTBIIEHHsI criocoba M ycTpoicTBa OyAyT Temephb OMUCAHBI, B KA4eCTBE NMpPUMEpPA, U CO
CCBUIKOM Ha COMPOBOXKAAOIINE YEPTEKH, HA KOTOPBIX:

[0026] @ur. 1 - 3TO cXeMaTU4YHBIM YaCTHYHBLIN BUA COOKYy B pa3pese ONHOUN (HOpMbI
HArHeTaTeJIbHOrO YCTPONCTBA,

[0027] @wur. 2 - 370 Oosiee MOAPOOHBINA CXeMATUYHBIA YaCTUYHBIN BHI COOKY B paspese
4aCTH HarHEeTaTeJIbHOIO YCTPOMNCTBA,

[0028] @ur. 3 - 5TO YaCTUYHO BBIPE3aHHBIN N30METPUUECKUN BU OOKOBOM 4acTH HAacOCa

COTJIaCHO OAHOMY BApUAHTY OCYLICCTBIICHUA,



[0029] ®wur. 4 - 5TO BUI B CeUeHUU ODOKOBOW YaCTH HACOCA COTJIACHO APYTUM BapHUaHTaM
OCYIII€CTBJIEHUS,

[0030] @ur. 5 - 3TO BU B ceueHUU OOKOBON YaCTHU HACOCA COTJIACHO JIPYTOMY BapHAHTY
OCYILIE€CTBJIEHUS,

[0031] ®ur. 6 - 370 Oonee MOAPOOHBINM BUA YaCTH OOKOBOH YaCTH HACOCa COTJIACHO
APYrOMY BapUaHTY OCYILECTBJICHUS,

[0032] @ur. 7 - 3T0 Gonee moapoOHBIN BUA B CEYEHUU BEPXHEro ¢parmMeHta OOKOBOI
YaCTHU HACOCa COTJIACHO IPYrOMY BapHaHTY OCYIECTBIEHUS, U

[0033] ®ur. 8 - 3TO AOMONHUTEIBHOE H300pakeHue OOKOBOM dYactu Ha ¢ur. 7,
n300paKarOIUN COOTHOLIEHHE OTHOCUTENIBHO PeTbe(HBIX JIEMEHTOB, MOSIBIISFOIIMXCS] HA HEH.

Onucanue npeanoYTHTEIbHBIX BADHAHTOB OCYLIECTBJIeHHS H300peTeHHs

[0034] OOpamasich, B 4aCTHOCTH, K ¢ur. 1 Ha ueprexkax, CyIIECTBYET, B IEJIOM,
WJUTIOCTPUPOBAHHOE HACOCHOE ycTpoiicTBO 200, conepskauiee Hacoc 10 u onopy kopmyca Hacoca
B (hopme mozacraBku ik ocHoBaHMs 112, Ha kotopoe Hacoc 10 ycranaenuBaercs. IloncraBku
TaKXe Ha3bIBAIOTCA B HACOCHOU oTpaciu pamamu. Hacoc 10 mo cymecTBy coaep>kUT BHEIIHUMA
Kopryc 22, KOTOphid (opmMupyercss U3 ABYX OOKOBBIX HacTell Kopmyca wid cekuuii 23, 24
(MHOTZA TaK)ke M3BECTHBIX KAaK paMHas IUIACTHHA U TUIACTHHA KPBIIIKH), KOTOPbIE COENUHSIIOTCS
BMECTEe 1O TMEpPUMETPY IBYX OOkoBbIX cekuuii 23, 24 xopmyca. Hacoc 10 ¢opmupyercst ¢
OOKOBBIMH ~ OTBEPCTHSIMH, OJHO W3 KOTOPBIX SBISIETCS BIYCKHBIM OTBEpCTHEM 28,

JNOIMOJHUTEBHO CYIIECTBYET BBIMYCKHOE OTBepcTUE 29, U, KOrAa UCHOJB3YeTCs B

>
TEXHOJIOTHYECKOH YCTAaHOBKE, HACOC COEUHSETCS C TPYOOIPOBOIOM BITYCKHBIM OTBEpCTHEM 28
U BBITYCKHBIM OTBEPCTHEM 29, HampumMep, 4ToObl 0OecreunBaTh MepeKadKy IIJIaMOBOH IyJIbIIbI
MUHEPAIBHOTO ChIPBS.

[0035] Hacoc 10 nomoONHUTENBbHO COXEPKUT BHYTpeHHIOK (yTepoBky 11 Hacoca,
pa3MeIleHHYI0 BO BHEIIHEM KOpIyce 22, U KOTOpasi BKJIIOUYaeT B ce0st OCHOBHYIO (yTepoBKy 12
u nBe OokoBbie (yrepoBku 14, 30. bBokoBas ¢yTrepoBka 14 pacronaraercs OMuXkKe K 3aTHEMY
topuy Hacoca 10 (T.e., Haubosee OIM3KO K MOACTaBKE MM OCHOBaHMIO 112), a apyrast GokoBas
¢dyrepoBka (nnm nepenHss Gyreposka) 30 pacnonaraercs OmKe K epeIHeMy KOHIy Hacoca U
BITYyCKHOMY OTBepcTHIO 28. bokoBast ¢pyTepoBka 14 Takke Ha3bIBaeTCs 3a1HEHl OOKOBOH YaCThIO
WIM BHYTPEHHEH BCTaBKOW PAMHOH IUIACTHHBI, a OOkoBas ¢yrepoBka 30 TakKe Ha3bIBAETCS
nepenHel OOKOBOH 4acThIO WU nepenHuM OporearickoM. OcHOBHas (QyTepoBKa CONEPIKUT IBA
OokoBbIX oTBepcTHs B cebe. Kak mokasaHo Ha ¢ur. 2, 3agnsist 6okoBast pyTepoBka 14 comep:kut
IUCKOOOpa3HyI0 OCHOBHYK 4YacTh 100, MMEMOINY0 BHYTPEHHIOI KPOMKY 17 W BHEIIHION
kpoMKy 13. OcHoBHas dacth 100 numeer mepByro cTopoHy 15 u BTOpyIO cTOpoHY 18 ¢ GOKOBOM
MOBEPXHOCTBIO 16.

[0036] Kak moka3aHo Ha ¢ur. 1, nBe 6okoBble yacTu 23, 24 Kopmyca AJisi BHEITHETO
Kopryca 22 CoequHsSIFOTCsI BMecTe Oonramu 27, pacIioyiosKeHHBIMH 10 IEPUMETPY dacTeit 23, 24
KOpIyca, KOra Hacoc coOupaercss Mjisl HUCHOJb30BAaHUSA. B HEKOTOpBIX BapHaHTax
OCYIIECTBJIEHUs] OCHOBHAsi (pyTepoBka 12 MOKET Takke COCTOSITh M3 JABYX OTHENbHBIX HACTEH,

KOTOpbIe COOMpArOTCs B KAXXI0HW M3 OOKOBBIX uacTel 23, 24 KopIyca U CBOISATCS BMECTE, YTOOBI



¢bopMHpOBaTh E€AMHYI0O OCHOBHYIO (PYTEpOBKY, XOTs B TpuUMepe, IMOKa3aHHOM Ha ¢ur. 1,
ocHOBHasi (pyTepoBka 12 BBIMONHEHA OAHMM KYyCKOM, HMEOIUM (OpMy, aHAJIOTHYHYIO
aBTOMOOMNIBbHONW mmmHe. DyrepoBka 11 MokeT ObITH BBINOJHEHA W3 TAKUX MATEPHAIIOB Kak
pe3uHa, YIPYIUil MOJUMEp WIN U3 MeTaJlIa.

[0037] Korma Hacoc coOupaercsi, OOKOBbIE OTBEPCTHSI B OCHOBHOW (yTepoBke 12
3aMONHSIIOTCS. WM TPHHUMAKT aBe OokoBble (yrtepoBku 14, 30, uroOel (opmupoOBaTH
HeNpepbIBHO (yTEPOBAHHYIO HArHETATENIbHYI Kamepy 42, pacloJIOKEHHYI) BO BHEIIHEM
kopryce 22 Hacoca. I'epmeruunblii kopnyc 114 kamepbl okpyskaer O0KOBYH (pyTepoBKy (wim
3aJIHIOK0 OOKOBYIO 4acCTh) 14 ¥ BBINOJHIETCS ¢ BO3MOKHOCTBIO T€PMETH3UPOBATh MPOCTPAHCTBO
win kamepy 118 mexxny mpuBomgHbiM Bajiom 116 u moactaBkoi uimu ocHoBaHueM 112, 4ToOBI
NPENnsITCTBOBATh YTE€YKE W3 3aJHel OOJIAaCTH BHEINHEro kopmyca 22. I'epMeTHUHBIH KOpIyC
KaMepbl MPUHUMAeT (POPMY CEKIHMHM KPYIJIOro JUCKA M KOJBLEBOW CEKIUH C LEHTPAJIbHBIM
OTBEPCTHEM U M3BECTEH B OJHON KOH(PUrypanuu Kak caipbHUKOBas kKopoOka 117. CanpHUKOBas
kopoOka 117 pasmemaercs psaom ¢ OokoBod ¢yrepoBkoli 14 u mpomoIKaeTcs MeEXAy
noAcTtaBkoil 112 w BTyJAkOMl Bajga W YIUIOTHUTEIbHOW MPOKJIAAKOW, KOTOpas OKpy)KaeT
NpuBOAHOMU Bas 116.

[0038] Kak mokazano Ha ¢ur. 1 u 2, kpeuibuaTka 40 pa3memaercss B OCHOBHOM
¢dyrepoBke 12 u ycraHaBiIMBaeTCs WK (YHKIMOHAIBHO COSIUHSETCS C MPUBOAHBIM BajioM 116,
KOTOPBIH SIBJISIETCS] IPUCIIOCOOIEHHBIM, 4TOOBI BpamaTbest BOKpYT ocu X-X Bpamnenus. [Ipuson
MoTopa (HE TMOKa3aH) OOBIMHO NPUCOEAMHSAETCS TMOCPEACTBOM INKHBOB K BBICTABICHHOMY
Hapyky KoHLy Bama 116, B obOmactu 3a moacraBkod wuiam ocHoBaHueMm 112. Bpamenue
KppUtbuaTki 40 BBIHYXJAeT TEeKydyl cpeny (WIM CMeCh TBEPABIX YacTUI[ U JKUIKOCTH)
HepeKauynBaThCsl, YTOOBI TMPOXOAUTH M3 TPYObl, KOTOpask NPHCOSOUHSETCS K BIIyCKHOMY
OTBEPCTHUIO, Yepe3 HArHETAaTeJIbHYIO Kamepy 42, KOTopasi HAXOJUTCs B OCHOBHOH (yTepoBke 12,
u OokoBble yTepoBku 14, 30 1 3aTeM U3 Hacoca Yepes BBITYCKHOE OTBEPCTHE.

[0039] Kpbuibuatka 40 BiO4waer B cebOst crymuiyy 41, OT KOTOpOH MPOIOJIKAKOTCS
MHOECTBO PA3HECEHHBIX HA PACCTOSHME [0 OKPYKHOCTH HArHETATENbHBIX JIONATOK 43.
I'masuoit ¢parMeHT 47 MPOXOOUT BIEpeA OT CTymuubl 41 MO HANPaBJICHUIO K MPOXOAHOMY
orBepcturo 33 B mepenHein gpyreposke 30. KppuibuaTka 40 MOMONHUTENBHO BKIIIOYAET B cels
nepBblil KOkyx 50 M 3agHuUN KOXyX 51, nonatku 43 pacrosioKeHbl U MPOJAOJDKAOTCS MEXIY
HUMH U BIYCKHbIM oTBepcTHeM 48 kpbuibuaTku. Ctynuua 41 mpoxoaut yepes3 oreepctue 17 B
3anHel ¢pyrepoBke 14.

[0040] Ilepenuuit koxxyx SO KpbUIbHATKH BKJIFOYAET B ceOsl BHYTPEHHIOK TOBEPXHOCTb
55, BHELIHIOK MOBEPXHOCTh 54 1 mepudepuitHblii KpoMouHbIH (pparmenT 56. 3anHuil Koxyx 51
BKJIFOYAET B c€0s1 BHYTPEHHIOIO MOBEPXHOCTD 53, BHEIIHIOW MOBEPXHOCTh 52 U nepudepuitHbIii
KpoMouHbIl ¢parment 57. Ilepennnii koxyx 50 Bkitouaer B ce0sl BIYCKHOE oTBepcTHE 48,
SBJISIFOLIEECS] BIYCKHBIM OTBEPCTHUEM KPBUIBYATKH, M JIONATKU 42, MPOAOJIKAIOLIHUECS MEXAY
BHYTPEHHUMH MOBEPXHOCTSIMU KOXKyx0B 50, 51. Koxyxu SIBJISAIOTCS, KaKk MPaBUJIO, KPYIJIbIMU
WIN JUCKOOOpa3HBIMH, KOIZlAa pPAacCMaTPUBAIOTCSI B BEPTUKAJIBHOM NPOEKIHMM; T.€., B

HarpasjaeHuu ocu X-X BpaLEHUs.



[0041] Kak mnmrocTpupoBaHO Ha GUr. 2, KaXAbIi KOXKYX KPbUIBYaTKH UMEET MHOYKECTBO
BCIIOMOT'aTEJIbHBIX WJIA BBITAJIKHUBAIOLINX JIONATOK HA CBOMX BHELIHUX IMOBEPXHOCTX 52, 54,
CyLIECTBYET IepBasi IPyIlNa BCIOMOraTeNbHBbIX JONAaTOK 600 Ha BHEIIHEN NOBEPXHOCTH 54
nepenHero koxkyxa S50 M BTOpas rIpynmna BCIOMOTraTeNbHBIX JOMAaTOK 61 Ha BHEUWIHEH
MOBEPXHOCTH 52 3aaAHEro koxyxa S1.

[0042] Kak mnokazano, B 4acTHOCTH, Ha ¢ur. 3 u 6, OOKkOBas 4acTh, KOTOpas B
WITFOCTPUPOBAHHON (OpMe COINEpKUT MepenHior OOKOBYH 4acTh 30 (Takke Ha3bIBAEMYIO
nepenHeii GpyTepoBKON WM MEepeqHUM OPOHETUCKOM), COIEPIKUT OCHOBHYIO 4acTh 31, KOTOpast
BKJIFOYAET B CeOsl LMIMHAPUYECKHH 1Mo (opMe MONAIOIIYI0 MJIM BIYCKHYIO CEKLHIO 32, uepes
KOTOPYHK IIJIaM IIOCTYNAaeT B HArHeTaTeNbHYIO Kamepy 42, KOrja HacoC HCIOJb3YeTCs.
IMonaromast cekuusi 32 UMeeT KaHajd BHYTPH Ce0sl C MEepPBbIM, CAMBIM BHEIIHUM KOHLIOM 34,
(YHKIMOHAIBHO COENUHSEMBIM C MOABONALICH TPyOoi (HE MOKa3aHa), U BTOPBIM, CaMbIM
BHYTPEHHUM KOHLOM 35, mpmierarommmM kK kamepe 42 (¢ur. 2). Ilepennss ¢yreposka 30
JOTIONHUTENBHO BKJIOUaeT B cebs cexuuro 15 OOKOBOH CTEHKH, KOTOpas CONpsAraercs Mpu
UCTIONIB30BAHUM C OCHOBHOW (QyTtepoBkoi 12, uroObl ¢opMHUpPOBaTH M OrOpakuBaTh
HAarHEeTaTeNbHYI0 KaMepy 42 Ha mepenHeM KoHue. Bropoil xonen 35 mepennei ¢gyreposku 30
UMeeT MPUTNOAHATYI0 KPOMKY 38 MpH 3TOM, KOTOpas pa3Melaercs B IUIOTHOM, OOpPAaILIeHHOM
APYT K APYTY COOTHOLIEHHUH C KPbUIbYATKOM 40, KOrAa HaXOANUTCs B COOPaHHOM MO3HULIUH.

[0043] Ilepennsisi GokoBas yacTh 30 UMEET INIAaBHYIO MJIHM LEHTPaJbHYIO och Y-Y (¢ur. 4
u 5), KoTopasi B COOpaHHOH MO3UIUH SIBJISIETCSI COOCHOM ¢ OChI0 X-X BpalleHUs KPbUIbYATKH.
Ceknust 15 OOKOBOH CTEHKH COINEPKUT TMEPBYIO M BTOPYIO MPOTHBOIOIONKHO OOpalleHHbIE
CTOpOHBI 63 1 65, mepBasi cTopoHa 63 oOpalleHa Hapy>Ky OT KpblibdaTKu 40, KOrna HaxOauTCs B
coOpanHoi mnosuiuu. Ilopmaromass mnm BHyckHas cekuus 32 NPOXOIUT uepe3 CeKUuo 15
OoKOBOI1 cTeHKM W Hapyxky oT KpbuibyaTku 40. IlepBast u BTOpas CTOpOHBI 63 M 65 HUMEKT
IPOTUBOIIOJIOXKHO OOpaleHHble TOBepXHOCTH 36 1 37. CTOPOHBI MMEIOT BHEIIHUE KPOMKH 67 1
68 ¢ obonmom mu nepudepuiiHoi OOKOBOM CTEHKOM 69, MPONOIKAIOIIEHCS OT OMHONH KPOMKH 67
K Jpyroil 68. Bropas cropoHa 65 Takke UMeeT BHYTPEHHIOIO KPOMKY 61 psnoM ¢ mpOXOaHbIM
oTBepcTHEM 33.

[0044] Kak nokazano Ha ¢wur. 4 u 5, kpbuibyatka 40 comepUT nepenHui Koxyx S0,
3aAHUN KOXKYX 51 M MHOXECTBO HArHETATEbHBIX JIONATOK 42 MeXAy HUMH, MEPEeAHUN KOXKYX
50 uMeeT BHEIIHIOK MOBEPXHOCTh 54 U BIYCKHOE OTBEPCTHE 52 KpbUIbYATKH, MPOXOAsLIee
yepes nepeaHuil Koxkyx 50, BIyCKHOE OTBEPCTHE 52 KPBIIbYATKU SIBJISIETCS. COOCHBIM C OCBHO X-
X BpaleHusl KpbUIbYaTKU, BHELIHSS JIMLEBas MOBEPXHOCTb 54 MEpeNHero KOXKyxa BKIJIIOYAET B
ceOs1 BHEHHIOW o0nacte 70, MPOMEXYyTOUHYHO 00sacTb 71, SBISIOLIYIOCS IIOCKOCTBIO TI0
CYLIECTBY IOA MPSIMBIMH YIJIaMH K OCH X-X BpalleHHs KPbUIbYATKH, U BHYTPEHHIOK O0JACTh
72, KOTOpasi HAKJIOHEHA 10 HAIIPABJICHUIO K HATHETATEIbHBIM JIONAaTKaM 42.

[0045] @ur. 4 u 5 WITFOCTPUPYIOT Ba Pa3IMYHBIX BapuaHTa ocymecTsieHus. Ha ¢ur. 4
U 5 TOBEPXHOCTh 37 BTOPOH CTOPOHBI 65 CONEPIKUT BHEIIHIOI 00JacTh 76, MPOMEKYTOUHYIO
obnacte 77 W BHYTpeHHIOIO oOnacte 78. B BapuaHTe ocymecTBieHHs Ha GUr. 4 BHEIIHSS U

IPOMEXYTOUYHast oonactu 76 u 77 HAXOAATCS IO CYIIECTBY IOA NPSMBIMU yIJaMU K TJIAaBHOH



ocu Y-Y. BayTpenssist o0nacte 78 HakJIOHEHAa BHYTPb IO HANpPABJIEHUIO K KPbUIbYATKE M TIO
CYLIECTBY CJEIyeT 3a BHyTPEHHElH O0JacThi0 72 BHEIIHEW MOBEPXHOCTH 54 mepenHero Koxyxa
50 KpBUIBYATKHU.

[0046] B BapuanTe ocyiuecTBieHust Ha Gur. 5 mpomexyTodHasi 001acTh 77 HaKJIOHEHA
OT IUIOCKOCTH, COIepKallell BHEUIHIOK O00JacTh, B HANPABICHUU K BIIYCKHOH CEKIHH.
BHyTpeHHs1st 001aCTh HMeeT KOHPUTYpALUIO, aHAJOTMYHYI0 KOH(Urypamu Ha Gur. 4.

[0047] BHemHss NOBEPXHOCTb IepeaHero koxkyxa 50 KpbUIbYaTKH U IOBEPXHOCTb
BTOPOU CTOPOHBI OOKOBO# yacTu 30 Hacoca pacroyiOKEHbl MPU HCIIOJIB30BAHUU OOpAIeHHbIMU
IpYyT K Ipyry ¢ 3a3opoM 80 mMexay HUMHU, 3a30p MMEET BHELIHEE OTBEPCTHE 82 U BHYTPEHHEE
oTBepcThe 83, BTOpasi CTOPOHA CEKUMU OOKOBOW CTEHKH BBINOJIHEHA TaKUM O0pa3oM, 4TO B
ciydae Ha Qur. S pa3mep NOMEPEYHOro cedeHus 3a30pa 80 yBeIMUMBAETCS B HATIPABJICHUU K OCH
X-X BpameHuss KpbUIBYATKH B TPOMEXKYTOYHOM HAIPABJICHHM, BHYTPEHHsSI 00JacTh
OKaHYMBAETCs BO BHYTPEHHEM OTBEPCTUH 83.

[0048] Pa3mep 3a30pa 80 mexny BHYTpEHHeH oONacThi0 72 BHEIIHEH MOBEPXHOCTH 54
nepenHero Kokyxa 50 KppUIbUaTKH M BHYTPEHHel o0nacTeio 78 moBepXHOCTH OOKOBOW 4acTh
30 Hacoca yMEHbIIAETCSl B HANIPABJICHUH OT MPOMEKYTOUHON 00JacTu 77 K BHYTPEHHEH KPOMKE
62.

[0049] Kak moka3zaHo moapoOHO Ha ¢ur. 6, MOBEPXHOCTb 37 BTOPOH CTOPOHBI HMEET
MOCJIEIOBATENIbHOCTh PA3HECEHHBIX HA pacCTOsiHME penbeHbIX sjeMeHToB 90 Ha Heill u
BKJIFOUAET B ce0s1 caMblii BHYTpeHHUH penbedHbIi sneMeHT 91 u caMblii BHEUTHUN pebedHbIH
37eMeHT 92 ¢ OTHUM Ui OoJiee MPOMEKYTOUHBIMU pelibe(pHBIMU 3JIeMEHTaMH 93 MeXAy HUMH.
Kax moka3aHo, penbedHble 5SIEMEHTBI IO CYLIECTBY SBISIFOTCSA  KPYIJIBIMH WU
KOJIbLICOOPa3HbIMU M KOHLIEHTPHYECKU PACIIOJIOKEHbI OTHOCHTENILHO r1aBHOM ocu Y-Y. Cawmblit
BHEIIHUH pebeHBIN 3JIEMEHT HaXOAUTCS PsiioM (T.€., Ha WK B 00J1acTH) C BHELIHEH KPOMKOH
68 BTOPOI1 CTOPOHBI 65, a caMblii BHYTPEHHUI pebeHBIN JIEMEHT HaXOOUTCS PSAoM (T.e., Ha
wiu B 00J1aCcTH) ¢ BHYTpeHHEH KpoMkoit 61. Kak nydine BunHO Ha (ur. 3, penbeHbIe JIEMEHTBI
pacmpenessioTcsl MPakTUYECKHW 110 BCEM NOBEPXHOCTH BTOpOH cTOopoHbl. Kak mydmie
WITFOCTPUPOBAHO Ha ¢ur. 6, BHYTpeHHsss 00jacTb 78 moBepXHOCTH 37 BTOPOH CTOPOHBI 65
uMmeer n1Ba penbedHbIX smeMeHTa 91 Ha HeH, apyras 4acTh NMOBEPXHOCTU 37 HMMeEET MIeCTh
penbedHbIX 31eMeHTOB 90 Ha Hell.

[0050] B BapuaHTe OCyLIECTBJICHUs, TTOKa3aHHOM Ha (ur. 6, BHYTpeHHssE 00yacTh 78
BKJIFOUAET B ce0si penbedHbIe 351eMeHThl 91 MeHbIIero pa3Mepa Nmo CpaBHEHHUIO C PesbeHBIMU
3JIEMEHTaMHU IPYTOi YacTH MOBEPXHOCTH 37. BenencTeue pasmepa AMHBI BHYTpEeHHEH 00acTu
78, MOKa3aHHOW B BapHaHTE OCYINECTBJIICHUS Ha (Ur. O, SBISETCS MPEANOYTHUTEIBHBIM, YTO
BHYTPEHHSIS1 00JIaCTh CONEP’KUT MAKCUMYM /1Ba pesbeHBIX dj1eMeHTa 91.

[0051] @ur. 6 u 7 WLTFOCTPUPYIOT AOMOJHUTEIBHBIA BAPUAHT OCYLIECTBICHHUsST OOKOBOH
yacTu Hacoca B opme 3amHeit OokoBoil uyactu uian pyrepoBku 14 pamHOI macTUHBL. 3amHssA
OokoBast 4acTh 14 comepkKuUT AMCKOOOPa3HYIO0 OCHOBHYIO 4acTh 100, MMEIOINYI0 BHYTPEHHIOKO
KpoMKy 17 u BHewHOK KpoMKy 13. OcHoBHas yacte 100 umeeT nepByro CTOPOHY 15 U BTOPYIO

cTopony 18 ¢ 60koBoiIt moBepxHOCTHIO 16. OCHOBHAs YacThb 3aHel OOKOBOI HacTu 14 BKIFOYaeT



B ceOs rnaBHYO ocb Y-Y u cexuuro 130 OOKOBOW CTEHKH, KOTOpasi MPOAOIDKAETCS TOMEPEIHO
OTHOCUTENIbHO TJIaBHOH ocH Y-Y ¢ TPOTHUBOMOJNIOXKHO OOpalieHHBIMH MEepBOH U BTOPOH
cropoHamu 15, 18. 3agusas OokoBas dyacTh 14 Takke BKIOYaeT B Ce0s  BHEIIHIONO
nepudepuiinyro OOKOBYIO CTEHKY Wiu 00071 13, mpomosnKaroImuiicss Mexay MepBOil U BTOPOH
cropoHamu 15, 18. Bropas cropona 18 nmeer BHemHO0 KpoMKy 133 psimom ¢ nepudepuiiHoit
OokoBOi1 cTeHkoil mnu obomoMm 13 u BHyTpeHHIOO KpoMKy 17. MHOXeCTBO penbedHbIX
3JIEMEHTOB 95 pacronararoTcsi Ha MOBEPXHOCTHU 16 BTOPOH CTOPOHBI 18, KOTOPBIE BKIHOYAIOT B
ceOsi BHyTpeHHHUI penbedHbId d7eMeHT 131 u BHemwHuil penbedHbli daeMeHT 132 B
pa3HECEHHOM Ha pAcCTOSIHHE OTHOLIEHMHM K BHYTpeHHeMy penbedHOMy saementy 131,
penbedHBIE 3JEMEHTBI 95 SBISIFOTCA MO CYINECTBY KPYIJIBIMH MJIH KOJbIIEOOPa3HBIMU TIO
KOH(pUTYpaLUK, KOTJIa PACCMAaTPUBAIOTCS B HampasieHuu riaBHON ocH (Y-Y) U pacroyioKeHbl
IO CYIIECTBY KOHLEHTpHuecku ¢ riaBHOU ocbio (Y-Y). BayTpennwuii penbedHbiii snemeHt 131
NPUMBIKAET K BHYTPEHHE KpOMKe 17, a BHEIIHHHA penbedHbId 37MeMeHT 132 mpuMbIKaeT K
BHeImHell kpomke 133. 3amHsst OokoBas 4YacTh 14 JOMONHUTENBHO BKIOYAET B cebs
NPOMEKYTOUHbIE penbedHble 3JeMEeHThl 134, ABIAIOIINECS N0 CYIIECTBY KPYIJIBIMHU,
KOJIbIIEOOPa3HBIMU TIO KOH(HUTYpaIH U pa3MeleHHbIe KOHIEHTPUYECKH C TJIaBHOU ochio (Y-Y)
U B Pa3HECEHHOM HAa PACCTOSHMM OTHOLICHWM APYr K APYrY M BHYTPEHHEMY W BHELIHEMY
penbedHbIM 371eMeHTam 131, 132,

[0052] PenpedHble 371€MEHTHI MOTYT OBITH B (hOopMax KaHAJIOB WK yriayOnenuit 94, 136 B
noBepxHOCTH 37, 16, XOTA B aJbTEPHATUBHOM BapHUaHTE OCYINECTBJIEHHS OHU MOTYT ObITb B
(opMe NPUNOAHATHIX BBICTYIIOB, MPOACIDKAOINUXCA OT noBepxHocTy 37, 16. Kak nydine BunHO
Ha ¢ur. 6, 7 u 8, penbedpHble 3neMeHTHl 90, 95 MMEIOT M30rHYTHIN NMPOQUIb U, TEM CaMBIM,
o0ecreunBaroT Mo CYLIECTBY BOJIHOOOPA3HYIO MOBEPXHOCTh, KOTOPasi MOXKET OBbITh IO CYLIECTBY
CHUHYyCcOuaaIbHOOOpasHol 1o popme. PenbedHbie snementst 90, 95, kak Moka3aHo, CYLIECTBYIOT
B (hOpMe HeNpepPBIBHBIX HJIM MPEPBIBAIOIIUXCS] KOHLIEHTPHYECKNX KOJIbLEOOpa3HbIX KaHAJIOB 94,
136 um yrnyOneHui.

[0053] Penbedubie snementsl 90, 95 MOryT MMeTh MO CYINECTBY IJIQJAKHE CTOPOHBI U
IUIABHBIA TEPeXOoA MEXAy peibeGHBIMH 3JIeMEHTaMH TO ToBepxHOCTH 37, 16, mpu 3TOM
penbedHbIE 3JIeMEHTHI BKIIOYAOT B ce0s1 M3rHObI pelbe(HBIX 3JIEMEHTOB, KOTOPbIE HAKJIOHEHBI
ot mwiockoctu 140, 142, 143 B cOOTBETCTBMU C OOINMM HAampaBJIeHHEM IMOBepXHOCTH 37, 16
MeHee ueM Ha 45°. IHbIMU clioBaMu, Mepexon Mexny penbedHbiMU 3iemeHTamu 90, 95 Bomb
TIOBEPXHOCTH BTOPOU CTOPOHBI 37, 16 siBisieTcss CBOOOIHBIM OT KaKUX-THOO (parMeHTOB HITU
IPOMEKYTOUYHBIX MMOBEPXHOCTEH, KOTOPbIE HAKJIOHEHbI OOJblIe 4eM Ha 45° OT IUIOCKOCTH Ha
OITHOM OCH ¢ OOIINM HarpaBJIieHueM MoBepxHocTH 37, 16.

[0054] B nmpyrom BapuaHTE OCYINECTBJIEHHS M CO CCbulkoW Ha ¢ur. 8, penbedHbIie
3JIEMEHTHI CYIIECTBYIOT B (popMme kaHaioB 94, 136 B moeepxuocTu 37, 16, rae riyOnHa KaHama
n300pakaeTcss OTHOCUTENbHO IutockocTH 110, T.e., HAa ONHON ocu ¢ OOIIMM HampaBIeHUEM
nosepxHocTH 37, 16. Kak m3o0paxeno, nzornyras popma kananos 94, 136 ¢popmupyer cerMeHT
¢ wiockocTeio 110, mpu 3TOM Kpyr pasMepoM, BKJIIOYAIOIIUM B ce0sl AyTy CEerMeHTa, UMeeT

ueHtp 113. Carurra cermeHTa (Tak»ke W3BECTHAsE KaK BBHICOTA IyT'M CETMEHTA) MEHBIIE paguyca
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kpyra ¢ uenrpoMm 113. B mpeamoururtenbHbix popmax carurta MeHbine 70% IIMHBI paanyca
Kpyra, UMEIOINEero pa3Mep, BKIIOUAOIINN B cedst Iyry cerMeHTa. B npennouturensHbIx Gopmax
carutra MeHblre 50% AnuHBI panuyca Kpyra, UMEIOILIEro pa3Mep, BKIIOYAKOMINHA B ceds Iyry
CerMeHTa. YTIOMSHYTO€ COOTHOIIEHHE CO CTPYKTYPOH penbepHBIX 3JEMEHTOB MOXET OBITh
NPUMEHEHO K nepenHeit 6okoBoi yactu 37, n300pakeHHOoH Ha ¢ur. 6. X0oTs npu pacCMOTPEHUN
BapHUaHTa OCYILECTBIICHHs TNepeaHeil OOKOBOM 4yacTH, KOTOpas mokasaHa Ha ¢ur. 4, 5 u 6,
IUIOCKOCTD B OOIEM HaIpaBJIEHUH IMOBEPXHOCTH CIeAyeT oOIeMy HalpaBJICHHIO TOBEPXHOCTEH
BHyTpeHHell obnactu 78, mpomexyTouHoW obnactu 77 u BHemHed oOmactu 76, koraa
OTHOCHUTCSI K peNibe(hHBbIM 3JIEMEHTaM, MOSIBJISIOLIIMCS B 3THX COOTBETCTBYIOIIMX OOJACTSIX.

[0055] B mpyrom BapuaHTe OCYIIECTBJCHHS penbe(HbIE 3JIEMEHThl CYLIECTBYIOT B
¢dopme kananos 94, 136, rae ¢popma MOMEPEYHOrO CEUEHUS SBJISIETCS TAKOW, 4TO Iyru (Kpyr),
COCTABJISIFOLINE pelibe(pHBIE FJTEMEHTHI, COMPUKACAOTCS APYT C APYTOM KacaTEIbHBIM 00pa3oM.

[0056] Penbedubie snemeHThl 90, 95 nNEWCTBYIOT Ha ILIAMOBYK) CMECh PSAOM C
noBepxXHOCThIO 37, 16 BTOpOW CcTOpOHBI 65, 18 GOKOBOW 4YacTH Hacoca, BBIHYXKAAs IOTOK
pa3BUBaTh BOJHOOOPa3HOE JMBIDKEHHE, B pe3yJbTaTe€ 4Yero, 4YacTHULbl, MNPHJIETalIe K
MOBEPXHOCTH, UMEIOT TEHACHLUIO CTAHOBUTHCS OTCOSAMHEHHBIMU HIIH OOJiee OTAENEHHBIMH OT
BHYTpPEHHeH noBepxHOCTU. IHBIMU clioBamu, pacnperneneHne peiabedHbix snemeHToB 90, 95 mo
nosepxHoctd 37, 16 OokoBOW wacTH Hacoca oOecrnednBaeT TYpPOYJIEHTHOCTh YacTHL |
YMEHBIIAET OCENaHHE€ B OTAENbHBIX JIOKAJIU30BAHHBIX MECTaX, TE€M CaMblM, YMEHbIIAs
JIOKAJIM30BaHHBIA U3HOC, KOTTIAa IEHTPOOEKHBIN IIIAMOBBII HACOC UCTIONb3YETCH.

[0057] B HekoTOpBIX BapuaHTax OCyllecTBIeHHs Ookosble yacTu 14, 30 Hacoca, Kak
OMUCAaHO B JAHHOM JOKYMEHTE, HCIIOJIBb3YIOTCS C LIEHTPOOEKHBIMH LUIAMOBBIMH HAaCOCAMHU,
KOTJla MOZpa3yMeBaeTCsl TPAHCIIOPTHUPOBKA TBEPAbIX 4acTUl B ¢opme mutaMoB. IIpumeHeHUs
Il LHEeHTPOOEKHBIX MUIAMOBBIX HACOCOB YacTO BCTPEYAIOTCS B AOOBIBAIOIIEH OTpaciu, TAe
TPAHCIIOPTUPYIOTCS  LUIaMbl. BOKOBBIE HAacTH HACOCOB  pAcCIoNararoTcss B 00yacTsx
LEHTPOOEIKHOTO IIJIAMOBOTO HACOCA, IZIe LUTAM JOJDKEH MPOXOOUTh 4Yepe3 YIJIOTHUTEIbHbIE
3a30pbl B y3Jie LEHTPOOEXKHOro Hacoca. B pesynbraTe NUIAMOBBIA MaTepHaj, KOTOPBIH
KOHTaKTUpyeT ¢ OOKOBbIMH HacTsiMu 14, 30 Hacoca, MOXKET TUITUYHO UMETh Pa3Mep YaCTHIIBI CO
cpenanM quamerpom 300 mukpoH. IllnaMoBblii MaTepuall, KOTOPbI KOHTAKTUPYET ¢ OOKOBBIMH
4aCTsIMU HacOCa, MOXKET TaKXe UMETh pa3Mep AuaMmeTpa 4acTulbl B quanazoHe ot 100 Mukpon
1o 1000 mukpon. [1lnamMoBBIf MaTepuall, KOTOPbII KOHTAKTUPYET ¢ OOKOBBIMH YaCTSMH HACOCA,
MOXKET TaK)XX€ UMETh YAENbHBIN BeC Mexay 1,5 u 3,8.

DKCnepuMeHTalbHOE MOAENINPOBaHUE.

[0058] BeruucnuTenbHbIE SKCIEPUMEHTHI OBLTH BBITIOJHEHBI, YTOOBI MOJIEIHPOBATH
MOBEJCHNS MOTOKA B PA3JIMYHBIX KOHCTPYKLHUSAX OOKOBOH YacTH, C TIOMOLIBI0 KOMMEPUECKOTO
nporpammuoro odecriedernss ANSYS CFX, uToOsl cpaBHMBAaTh U3BECTHBIE B HACTOSIIEE BPEMS
OOKOBBIE YacT ¢ OOKOBOH 4aCThIO, UMEIOLIEH pesibeHbIe 3JIEMEHThI B OMUCaHHON popme. ITo
nporpaMMHoe obecrieueHue MpuMeHsieT criocoObl BeraucauTenbHoi rugponunamuku (CFD) nost
peleHust ToJisi CKOpoCTel IUIsl mepekadnBaeMol Tekydel cpensl. IIporpammuoe obecrnieueHue

ABJIACTCA HpI/ICHOCO6J'IeHHbIM AJist pCHICHUA MHOKECTBA APYTIUX HHTCPCCYOIIUX MEPEMCEHHDIX,
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OJTHAKO CKOPOCTb M 3aBHXPEHUE SBIISFOTCS IEPEMEHHBIMH, KOTOPBIE ObLTH PACCMOTPEHBI.

[0059] MonenupoBaHHsI MOKa3aiu, 4TO OOKOBas 4aCTh, UMEIOINAs pebe(HbIE JIEMEHTHI,
KOTOpPbIE ONHMCAHBI, BbI3BAJIa CHIDKEHHE B CKOPOCTH IIIaMa B 00JIaCTH 3a30pa MeXIy OOKOBOIA
YaCTbI0 U KPbUIBYATKOW I pa3M4YHbIX pacxonos BEP mo cpaBHeHMIO ¢ TpagULIMOHHBIMHU
OOKOBBIMHU HaCTSIMU. DTO BEET K CHIXKEHHIO H3HOCA KOMITIOHEHTA.

[0060] Kak wu3BecTHO, mepeaHsissi OOKoBas HacThb WM (yTepoBKa obOecreunBaeT
YIJIOTHUTENIBHYIO (DYHKLMIO, TPENATCTBYIOLIYIO BO3BPaTy TeKy4deH cpeabl, BO30ykKaaeMoin
KpPbLIbYATKOM, B OCHOBHOW BCAachIBaeMbIil MOTOK. B 11e10M, 3a30p Mexay KpbUIbYATKONW U 3TOH
OokoBOI (hyTepoBKOH sBIsieTCss odeHb HebombumM (Hanmpumep, 0,5-5 mm). Dta Oau3ocTh, B
cilydae IIEHTPOOEKHBIX MITAMOBBIX HACOCOB, OTBETCTBEHHA 3a BBICOKHE TEMITbl 3SPO3HUH,
KOTOPYIO 4YaCThb NEPEHOCUT, CTAHOBSACH, B KOHEYHOM CYETE, KOMIIOHEHTOM C CaMbIM KOPOTKHUM
CPOKOM CIyKOBI. JTa TecHass OJM30CTh YMEHBIIAET BAPHAHTHI H3MEHEHHUH TI'€OMETpPUH,
NpeAHA3HAYEHHbIX  JUIA  VJIYYLIEHHs Cpoka HM3HOca 0Oe3  BIMsAHUS Ha OOy
MIPOU3BOAUTENBHOCTb.

[0061] Cmech >KMIKOCTM H TBEPAbIX YACTHUL, IMOCTYMAOMas B 3a30p MEXIy
BpaLIaroIIeiicst KPhUTbYATKONW M HETIOBIKHON OOKOBOM HaCThIO MM (PyTEPOBKOH, HMEET OYEHb
5PO3UOHHOE AEHCTBUE HAa €€ IMOBEPXHOCTb, KOTOpAasl sIBJSIETCS BHYTPEHHEW NOBEPXHOCTBHIO,
HAXOMSIIIENcs: OJIM3KO U OOpaIleHHON K KpbLIbdaTKe. FIHTEHCUBHOCTD 3TOH 3PO3UU 3aBHCUT OT
NapamMeTpoOB HAcOCa M XapPAKTEPUCTHK CMECH, HO MPUHLUNHAIBHBIM SBJIAETCS, B OCHOBHOM,
pacxon TeKy4Yel cpenbl Ha KOMIIOHEHTe, HO B TO XK€ BpPeMsl CTPEMsACh NOAAEPKUBATH
MIPOU3BOAUTENBHOCTD HACOCA.

[0062] Penbedrble 37eMEHTBI JEHCTBYIOT HA LIJAMOBYIO CMECh PSIIOM C MOBEPXHOCTBHIO
BTOPOIl CTOpOHBI OOKOBOW YacTH HAcoCa, BBIHY)KAAsS IOTOK pa3BHBAaTh BOJHOOOpa3HOE
IBUJKEHUE, B PE3YyJIbTATE 4ero, 4acCTULbI, MPUJIEraloliie K IMOBEPXHOCTU, UMEIOT TEHACHLIUIO
CTAaHOBUTBCS OTCOCAMHEHHbIMH WM Oojiee OTHENEHHBIMH OT BHYTPEHHEH ITOBEPXHOCTH.
Bri3biBasi OTCOENMHEHHNE, 3PO3UOHHOE NEHCTBHE U M3HOC, BBI3BAHHBIN YaCTULAMU B CTPYHHOM
TEUEHUU PSAOM C IMOBEPXHOCTBIO, YMEHbINAETCA. B HEKOTOpPBIX BapuaHTax OCYIIECTBJICHMS
IIMPUHA 3a30pa MOXKET H3MEHAThCS, HAauyuHas OT MHHUMAJIbHOW LIMPUHBI Ha mnepudepun
MOBEPXHOCTH JIO MaKCHMAJIBHOTO PACCTOSHUS OJnKe K 0OJIACTH riia3a KpbUIbYaTKH/ (PyTepOBKH,
U 3aTeM NPUOIIKASCh K MUHUMAJIbHOMY PACCTOSIHHIO HA BHYTPEHHEH KPOMKE.

[0063] TlocTynarenpHO pACIIMPSIFOINMNACSA 3a30p OOKOBOH (PyTEpOBKH KpPBUIBYATKH
YMEHBIIAET CKOPOCTb M 3PO3UOHHOE AEHCTBUE CJIOSI MOTOKA CMECU PsIOM C MOBEPXHOCTBHIO
¢dyrepoBku. KanaBku umeroT neiictBre yMeHbIIeHUs 3QQeKrTa ocenaHusl 4aCcTHI U ASHCTBYIOT
KaK aJbTEPHATUBHASI IOBEPXHOCTb, KOTOPasi COMPOTUBIISETCS SPO3UU.

[0064] B BbllIeyNOMSIHyTOM ONMUCAHUM MPEANOYTUTENbHBIX BAPUAHTOB OCYILECTBICHMUS
ocobasi TepMuHONIOTHS Obula mNpuUMeHeHa pagu sicHoctH. OpnHako, u300peTeHne He
NOJPa3yMeBaeT OrPaHMYEHHE KOHKPETHBIMH TEPMHHAMH, BBIODAHHBIMH TakuM o0pa3oMm, H
ClieyeT MOHMMATh, YTO KaXIbI KOHKPETHBIH TEPMHUH BKJIIOYAeT B ceOs BCE TEXHHUECKHUE
SKBHBAJIEHTBI, KOTOpbIe pabOTAIOT aHAJIOTUYHBIM O00pa3oM, YTOOBI JOCTHraTh AaHAJOTHMYHON

TexHuueckon uenu. Taxkue TepmuHbl kak "Bepx" u "Hu3", "mepemHui" u "sagHuit",

2
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"BHyTpeHHUI" u "BHemHui", "Hax", "mox", "BepxHui" um "HWKHUI" U T.N. UCHOJB3YIOTCS B
Ka4ecTBe CJIOB JJIs1 YAOOCTBA, YTOOBI MPEAOCTABIIATh OPUEHTUPDI, U HE HUCTOJIKOBBIBAIOTCS KaK
OrPaHUYNBAIOLINE TEPMUHBI.

[0065] Ccbuika B 3TOM OMNHMCAHMU Ha KaKylO-JUOO MPEenbIIyIlyr MyOJUKanuio (UiIu
UHQOpPMaLIMIO, TOJYYEHHYIO M3 Hee), WJIM Ha Kakoe-Ju0O pelleHHe, KOTOpOe SBJISIETCs
U3BECTHBIM, HE SIBJIIETCS, U HE TOJDKHO BOCIPUHUMATBLCS, KaK MOATBEPKACHUE UM NPU3HAHNE
WM Kakas-mubo ¢opma ykKazaHHs TOTrO, 4TO mpenbinymas myoOmukanus (wim uHopmanus,
MOJIyYEHHAs] U3 Hee) WM M3BECTHOE pelleHre (OPMHUPYET 4acTh OOMIMX 3HAHWNA B OOJACTH
TEXHUKH, K KOTOPOIH OTHOCUTCSI HACTOSLIEE OMUCAHHE.

[0066] B HacTosilieM OMMCaHUM TEPMHUH ''comep Kaluil" MOJKeH MOHUMAThCS B CBOEM
"OTKpBITOM" CMBICTIE, T.€, B CMbICJe "BKJIOUaromuid B ceds", u, TakuMm o0pa3oM, He
OTPaHUYUBAETCS CBOUM "3aKPBITBIM"' CMBICIOM, T.€., CMBICIOM "COCTOSIIMHM TOJNbKO H3".
CootBercTByIOIEE 3HAYEHHE [JOJDKHO OBITh TPUIUCAHO COOTBETCTBYIOLIMM  CIIOBAM
"comepykatp", "coneprxkarmmiics”" u "CoOmepKUT", KOTIa OHU TOSIBIISTFOTCSI.

[0067] Kpome TOro, mpuBeA€HHOE BBILIE OMHCHIBAET TOJbKO HEKOTOpblE BapHaHTbI
OCYIIECTBJICHUS] U300peTeHMsI(Hif), U TIepeAeNKi, MOTU(UKALINHN, TONMOJTHEHHS W/ WA U3MEHEHUS
MOTYT OBITH BBIMIOJIHEHBI B HUX 0€3 OTCTYIUIEHHS OT PaMOK M JyXa OIMCAHHBIX BapHAHTOB
OCYIIECTBIIEHHs, BAapHAHTBl  OCYLIECTBJICHHsS  SBJSIFOTCS  WJUIOCTPATUBHBIMH, a  He
OrPaHUYNBAOLIIMH.

[0068] Kpome Toro, nzobperenne(st) OblIM OMUCaHBI B CBSI3U C TE€M, YTO B HACTOSILIEE
BpeMsl  CUHMTaeTcsi HauOojiee MPAKTUYHBIMU U TPEANOYTUTENbHBIMU  BapHAHTAMH
OCYILIECTBJIEHHs], JOJDKHO OBITh MOHATHO, YTO H300peTeHHe He MAODKHO OrpaHUYMBATHCS
PaCKPBITHIMU BapHAHTAMHU OCYIIECTBJICHUS, 4, HAIIPOTHUB, NMPEAHA3HAYAETCS, YTOOBI OXBATHIBATD
pasnuuHble MOAM(MUKALMM M SKBHBAJICHTHbIE KOH(PUIYpALMH, BKJIIOYEHHbIE B CYLIHOCTb H
pamkn m3o0perenusi(uii). Takske, pa3nudHbIE BAPUAHTBHI OCYINECTBIECHUS, OINMCAHHBIE BBILIE,
MOTYT OBbITh peaIU30BaHbl BMECTE C APYTUMH BapUAHTAMMU OCYINECTBJICHUS, HATPUMED, ACTIEKThI
OJTHOTO BapUaHTA OCYINECTBJICHUS MOTYT ObITb OOBETUHEHBI C ACMEKTaMH JPYroro BapUaHTA
OCYIECTBIIEHHSI, YTOOBI PEATU30BbIBATD €I1le€ OJTHU BAPHAHTBI OCYIIECTBIEHUs. [[OONHUTEIBHO,
KaXIbIi HE3aBUCHMBIM TMPHU3HAK WM KOMIIOHEHT JIOOOro NPENOCTABIEHHOTO y3Jia MOXKET
COCTABJISATD IOTIOJTHUTENIbHBINA BAPUAHT OCYIECTBIICHUS.

[0069] CcrutouHbie HOMEpA B MOCEnyrOIei Gopmyse H300peTeHss HUKOUM 00pa3om
HE OrPaHUYHMBAIOT PAMKH COOTBETCTBYIOLIEH (POPMYIIBI H300pEeTEeHUsI.

CnHcoK CCHLIOYHBIX MO3HIHH

Hacocnoe yctpotictso 200

Hacoc 10

IToncraska wiu ocHoBaHue 112

Bremnuit kopnyc 22

boxoBbIe yacTu KOpIyca uinu cekuuu 23, 24

Bnycknoe oreepcTue 28

Brimycknoe orsepctue 29
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Brytpenssis pyreposka 11 Hacoca
OcnoBHas pyTeposka 12

bokoseie ¢pyreposku 14, 30
OcnosHnas yacts 100

Ilepsas cropona 15

Bropas cropona 18

bokosas nosepxHOCTD 16
Haruerarenpnas kamepa 42

Kopnyc ynnotaurensHoi kamepst 114
Kamepa 118

ITpuBoanoii Ban 116

CanpHukoBast kopobka 117
Kpeupuarka 40

Crynuua 41

Haruerarenpnsble nonatku 43
I'ma3Hoii ¢pparment 47

IIpoxonHoe oTeepcTue 33

Ilepennuii koxyx 50

3anHuii koxyx 51

Bniycknoe oTBepcTue 48 KpbUIbUATKH
OTtsepcrue 17

BryTpeHHss NOBEpXHOCTb 55
BrewHssa nosepxHOCTDb 54
ITepudepuitHblii KPOMOUHBIH pparMeHT 56
BHyTpeHHss1 noBepXHOCTD 53
BHewuHss1 moBepXHOCTD 52
[TepudepuiiHblii KPOMOUHBIN (pparMeHT 57
Haruerarenpnble nonatku 43
Bcnomorarenpnbie nonatku 60
BcnomorarensHble nonatku 61
OcHoBHas yactb 31

Bnycknas cexkuus 32

CaMblii BHEITHU KOHel 34

Camblil BHyTpeHHUN KOHel] 35
Kpomxka 38

Ilepsas cropona 63

Bropas cropona 65

Bremrnue xpomku 67, 68
ITepudepuiinas Gokopast cTeHKa 69

BryTtpennss kpomka 61
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BniyckHoe oTBepcTHE 52 KPBUIBYATKH
Brewmnsis obnacts 70
ITpomesxyrounas odyacts 71
BayTtpennsist obnacts 72
IToBepxHOCTB 37

Bremnsis obnacts 76
[TpomesxyTounas obnacts 77
BuyTpenHsist obnacts 78

3a3op 80

Bremnee orsepctue 82

BuyTpennee oreepctue 83

JBa penbedubIx 31eMeHTa 90
BayTtpennuii penbedHbIii snement 91
Cambrii BHEIIHUI penbedHBIN 3J1eMeHT 92
[TpomeskyTouHbIe pebedHbIe JTeMeHThI 93
Bremnsis kpomka 13

Cekmust 6okoBoii cteHkr 130
Bremnss xpomka 133

PenbedHble s1eMeHThI 95

Bremrauii pensedHblii anement 132
Penvednbie snementsr 134
Yrnybnenus 94, 136

IInockocte 140, 142, 143

ITnockocts 110

Ientp 113
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D®OPMYJIA U3OBPETEHUS

1. bokoBas uacte (30, 14) Hacoca I UCIIONB30BAHUS C LEHTPOOEKHBIM IIJIAMOBBIM
HACOCOM JJIsl TIEpEKAYMBaHUs CMECH TeKy4el cpelnbl, cofepsKaleil TBepable YacTULbI, MPHYEM
6okoBas 4yacth (30, 14) Hacoca COAEPKUT OCHOBHYIO HacTh, MMENOIIYIO INaBHYI ochb (Y-Y),
ocHOoBHast 4acth (31, 100) Bxuowaer B cebs cekumro (15, 130) GokoBO# CTEHKH, KOTOpas
IPOJOJDKAETCS TIONEPEYHO OTHOCHTENIBHO TJIABHOM OCH M MMEET MPOTHUBOIOJIONKHO 0OpaleHHbIe
NIEPBYIO U BTOPYIO CTOPOHBI (63, 65, 15, 18), MHOKeCTBO penbedHbIX dyeMeHTOB (90, 95) Ha
nosepxHocTH (37, 16) BTOpO# cTOpOHBI (65, 18), BKIIOUAKOIIUX B ce0si BHYTPEHHUN pesibeHbIN
snemeHT (91, 131) u BHewHMI penbedHbIl deMeHT (92, 132) B pa3HECEHHOM Ha PacCTOSIHUE
OTHOILIEHWH K BHYTPeHHEMY peibedHoMy sementy (91, 131), npu 3ToM penbedHble 31eMEHThI
BBIIOJIHEHBI TAKMM 00Pa30M, YTO MPU UCIIOIb30BAHUH PeSIbeHBIE 3JIEMEHTHI (POPMHUPYIOT OTOK
CMECH TeKy4ell Cpebl IO MOBEPXHOCTH, KOTOPBIH OTAEISET OT MOBEPXHOCTH TBEPABIE YACTHIIBI,
MpUIErarolye K HEel.

2. bokosas vacte (30, 14) Hacoca mo m. 1, MpH 3TOM OCHOBHASI YacCTh BKJIFOYAET B ceOs
BHEINHIOK nepudepuiiayro OOKOBYIO CTeHKY win obox (69, 13), mpomoiKarouuiics Mexay
nepBoil M BTOpPOW cropoHamu (63, 65, 15, 18), BTOpas cropona (65, 18) mMeeT BHEIIHION
kpoMmky (68, 133) psmom ¢ mnepudepuitHoli OOKOBOW CcTeHKOW wim obomom (69, 13) wu
BHYTPEHHIOK KPOMKY (62, 17), penbedHble 3J1€MEHTBI SBISIFOTCS 1O CYIIECTBY KPYTJIBIMH A
KOJIbLIEOOPA3HbIMU IO KOH(QUTYpaLUK, KOTAa PacCMaTPUBAIOTCS B HAIIPABIEHUH TJIABHOH OCH
(Y-Y), u pacnosio>keHsl O CYLIeCTBY KOHLIEHTPUUYECKH ¢ rIaBHON ochio (Y-Y).

3. bokosas vacts (30, 14) Hacoca, comepskainas ocCHOBHYIO 4acThb (31, 100), nmeromyro
rnaBHyo ock (Y-Y), ocHoBHas dacth (31, 100) Bkmouaer B ceOs cexuuto (15, 130) Goxosoit
CTEHKH, KOTOpas IPONOJKAETCS IIONEPEeYHO OTHOCUTENBHO TJIABHOH OCH M HMeeT
IPOTUBOIOJOKHO OOpaleHHbIe MEPBYI0 U BTOPYIO CTOpoHBI (63, 65, 15, 18), BHeMmHIO0
nepudepuiinyro OOKOBYIO CTeHKy miu odon (69, 13), mpomospkaromuiics Mexay HepBod H
BTOpOU cropoHamu (63, 65, 15, 18), BTopast cropoHa (65, 18) MMeeT BHEMIHIO KPOMKY (68,
133) psinom ¢ nepudepuiinoii O0KOBOH cTeHKOI uin obonom (69, 13) U BHYTPEHHIOID KPOMKY
(62, 17); mHOXKECTBO penbedHBIX 351eMeHTOB (90, 95) Ha noBepxHOCTH (37, 16) BTOPOIl CTOPOHBI
(65, 18), Bxmouarommx B ce0s BHyTpeHHHH penbedHbId dneMeHT (91, 131) u BHewHwit
penbedubIil d1eMeHT (92, 132) B pa3HECEHHOM Ha PACCTOSHUE OTHOIIEHHH K BHYTPEHHEMY
penbedHOMy dementy (91, 131), penpedHbIe 3IeMEHTHI SIBJISIFOTCS TIO CYIECTBY KPYTJIBIME WU
KOJIbLIEOOPA3HbIMU TIO0 KOH(UTYpALUK, KOTJa PacCMAaTPUBAIOTCS B HAINPABIEHUH TJIABHOH OCH
(Y-Y), u pacnosio;keHslI Mo CYLIECTBY KOHLIEHTPUUYECKH ¢ rl1aBHON ochbio (Y-Y).

4. bokoBasl 4acTh Hacoca Mo M. 2 WU 1. 3, PH 3TOM BHYTPEHHUHN pebeHBIA 3JIEMEHT
(91, 131) HaxomuTcsl psAAOM C BHYTpEeHHEH KpoMkoi (62, 17), a BHEIIHUI penbedHBIN 371eMEHT
(92, 132) HaxomuTcs psaOM C BHEUTHEH KpoMKoit (68, 133).

5. bokoBasi yacTh Hacoca 1o odomMy u3 mil. 1-4, JOMOTHUTETHPHO BKITFOUAKOIIasi B ce0st
onuH wuimu Ooree TPOMEXKYTOUHBIX penbeHbIX 31eMeHToB (93, 134), mpomexyTOdHbIE
penbeduble 3meMeHTHl (93, 134) ABISIOTCS MO CYILIECTBY KPYIVIBIMH, KOJBLIEOOpPa3HbIMU IIO

KOH(Urypaluu U pacroyioskeHbl KOHIEHTPUYECKH ¢ II1aBHOI ocbto (Y-Y) U B pa3HECEHHOM Ha
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PACCTOSIHUM OTHOIIEHUH APYT K APYTY U BHYTPEHHUM M BHEIIHUM peiibePHbIM dseMeHTaM (91,
131, 92, 132).

6. bokoBas yacTe Hacoca o Jrobomy u3 nm. 1-5, npu sTom penbedHble 3MeMeHTHI (90,
95) cymecTByoT B popme KaHaNoB win yriayonenuii (94, 136) B nosepxnoctu (37, 16) Bropoii
CTOpOHBI (65, 18).

7. BokoBast 4yacTh Hacoca 1o 1. 6, mpu 3ToM KaHaiel (94, 136) ABISIFOTCS MO CYIIECTBY
HeTIPEePBIBHBIMU U yroOOpa3HbIMH B IPO(HIIE MONEPEUHOTO CEUSHHMSI.

8. bokoBast 4acTh Hacoca Mo M. 6, Ipu 3TOM MOBEPXHOCTH (37, 16) BTOpOI CTOpOHBI (65,
18) siBNsieTCst MO CyLIeCTBY BOJIHOOOPA3HOM B Mpoduie NOMEPEeYHOro CEYSHUSI.

9. bokoBasi 4acTb Hacoca Mo JoOOMy W3 mim. 6-8, MpU 3TOM COCETHUE pebedHbIe
anemeHThl (90, 95) pa3HeceHbI Ha PACcCTOSHUE, PAaBHOE MPHUOJU3UTENBHO LIUPUHE KaHAIA WU
yrayonenus (94, 136).

10. bokoBast yacTk Hacoca 1o JiroboMy u3 mm. 6-9, mpu 3ToM penbedrbie 351eMeHTsI (90,
95) MMEIOT MO CYIIECTBY TIJIAJKHE CTOPOHBI M BKJFOYAIOT B CE0sl TUIABHBIA MEPEXON MEXKIY
penbedubIMEU 31eMeHTaMu (90, 95) mo moeepxHocTH (37, 16) BTOpO#i cTOpOHSI (65, 18).

11. BokoBas yacTk Hacoca 1o JrodoMy u3 mi. 6-10, nmpu 3ToM penbedHbie 31eMeHTsI (90,
95) Brmo4arOT B ceOsi M3ruObl penbeHBIX 3JEMEHTOB, KOTOPbIE HAKJIOHEHbI OT IUIOCKOCTH Ha
OIIHOM OCH ¢ OOIIMM HarmpaBieHHeM MmoBepxHocTH (37, 16) meHee yeM Ha 45°.

12. bokoBast yacTh Hacoca no Jodomy u3 nm. 1-11, mpu sTom BTOpast cropoHa (65, 18)
BKJIFOUAET B ce0sl CEKLIMIO, KOTOpasi HAXOAUTCS TI0 CYINECTBY IOJ MPSIMBIMHU YIJIAMU K TJIABHON
ocu (Y-Y).

13. bokosas dacts (30) Hacoca no mobomy u3 nn. 1-12, mpu 3ToM ocHOBHas 4acThb (35)
JOMOJHUTENBHO BKIIFOYAET B ce0sl BIYCKHYIO CeKImio (32), KOTopasi MpOaOJUKAeTCsi OT MepBOi
CTOpOHBI (63) B HaNPaBJIEHUH IJIABHOU OCH U SIBJSIETCS 110 CYLIECTBY COOCHOM C HEl.

14. bokoBas 4dacth (30) Hacoca mo m. 13, mpu 3TOM BTOpasi CTOpoHa (65) BKJIOUAET B
ceOsl CeKILIHI0, KOTOPasi HAKJIOHEHA IO HATIPABJICHUIO K BITYCKHOM CEKIIHH.

15. bokoBast yacTh Hacoca 1o Jirobomy u3 mm. 1-12, mpu 3ToM OOKOBasi 4acTh Hacoca
SIBJISIETCS 3aHEl O0KOBOM YacThio (14).

16. bokoBast 4acTe Hacoca 1o Jirobomy u3 mm. 1-14, npu sTom OOKOBast 4acTh Hacoca
SIBJISIETCS TIepeHeit 00koBoi YacThio (30).

17. Y3en 6okosoii wactu (30) mutamoBoro Hacoca no jgrobomy u3 m. 1-14 u 16 u
KpbUTbYaTKH (40) IUIAMOBOTO HACOCA, IPHYEM

kpputbuatka (40) comepkur oguH wmiau Oomee KkoxyxoB (50, 51) u MHOXeCTBO
HarHETaTEeNIbHBIX JIomatok (42), Bce wmu Kaxablid koxkyx (50), (51) UMEIOT BHELIHIOKO
noBepxHOCTh (54) m BmyckHOoe oTBepcTHe (52) KpbUIBYATKH, BIYCKHOE oOTBepcTHE (52)
KPBUTBYATKH SIBIISIETCS COOCHBIM € OChI0 (X-X) BpallleHus: KPbUIBYaTKH,

IPU 5TOM BHEIIHSS MOBEPXHOCTH (54) koxkyxa (50), (51) KpbUIbYATKH M MOBEPXHOCTH
BTOPOW CTOPOHBI OOKOBOH HAacTH HACOCAa PACHOJIOXKEHbI MPU MCIIOIB30BAHUU OOpaIleHHBIMU
APYT K Apyry ¢ 3a3opoM (80) MexXy HMMH, 3a30p MMEeT BHEINHHUI 3a30p, UMEIOIIUN BHEIIHee

otBepctue (82) u BHyTpeHHee oTBepcTHe (83).
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18. VY3zen mo m. 17, mpu 5TOM BHEUIHsSS MOBEPXHOCTH (54) mepemHero Koxyxa
KPBUIbYATKH BKJIOYAET B ceOs BHEIIHIOK O0JIaCTh, BHYTPEHHIOK O0JAaCTh U MPOMEKYTOYHYIO
o0nacTb MEXAYy HHUMH, NMPOMEKYTOYHAsi 0OJACTh HAXOIMTCS B IUIOCKOCTH MO CYIIECTBY IOA
npsSIMBIMH yritaMu K ocH (X-X) BpalleHHst KpbUIbYaTKH, & BHYTPEHHAS 00JaCTh HAKJIOHEHA I10
HAINpaBJEHUIO K HACHETATENbHBIM JIONATKaM, U MPU 3TOM MOBEPXHOCTH (37) BTOPOH CTOPOHBI
(65) OokoBoli wacTu Hacoca BKJIOYaeT B cebs BHEIHIOK 00aacth (76) C BHYTPEHHHMH
obnactssmu (78) W mpomekyTouHOM oOmacTeto (77) Mexny BHEIIHEH M BHYTPEHHUMH
o0NacTsIMH, KOTOpasi HAKJIOHEHA OT YIOMSHYTOW IUIOCKOCTH B HAaNpaBJI€HHH K BITYCKHOMN
CEKIIMH, BHYTPEHHsIsi 00JIaCTh MPOIOJIKAETCS B HAMPABJIEHUH OT MPOMEXKYTOUHON 00JaCTH U B
HAMpaBJIeHUH OT MepenHell CTOPOHBI CeKIMH OOKOBOM CTEHKH W MO CYLIECTBY Clenys 3a
BHYTpEHHEH 00JIaCThIO BHEIIHEH MOBEPXHOCTHU MEPETHEr0 KOXKyXa KPbLIbYATKH,

NP 5TOM BHELIHsS MOBEPXHOCTh MEPEIHEro KOXKyXa KpPbUIbYATKH U MOBEPXHOCTH
BTOPOil CTOPOHBI OOKOBOH YacTH HAcOCa PACIOJOMKEHBI MPH HCIOJIb30BAHUM OOpaleHHBIMU
APYr K OPYry C 3a30pOM MEKAY HHUMH, 3a30p HMMEeT BHEIIHEe OTBEPCTHE M BHYTpEHHEe
OTBEPCTHE, MOBEPXHOCTh BTOPOH CTOPOHBI CEKLIMK OOKOBOM CTEHKH BBIMOJHEHA TAKUM 00pa3oMm,
YTO pa3Mep INOIMEPEeYHOro CEUEHHUs 3a30pa YBEeNIW4YMBaeTCss B HampaBieHHH K ocu (X-X)
BpALIEHHs KPbUIbYATKU B MPOMEKYTOYHOH O0JACTH, M BHYTPEHHsIsI 001aCTh 3aKAHYMBAETCS BO
BHYTpEHHEM oTBepcTHH (83).

ITo noBepennocTn



U3MEHEHHAS ®OPMYJIA H3OBPETEHUSI,
HNPEJJIOKEHHASA 3AABUTEJIEM U151 PACCMOTPEHHUSA

1. bokoBas uacte (30, 14) Hacoca I UCIIONB30BAHUS C LEHTPOOEKHBIM IILJIAMOBBIM
HACOCOM JJIsl TIEpEeKAauMBaHUs CMECH TeKy4ell cpelnbl, copepsKaleil TBepable YacTULbI, MPHYEM
ookoBast yacth (30, 14) Hacoca COOEP’KUT OCHOBHYIO 4acTh, UMEIOLIYIO0 raBHYK ocb (Y-Y),
ocHOBHast 4acth (31, 100) Bxuowaer B ceOs cekumro (15, 130) GokoBO# CTEHKH, KOTOpas
IPOJOJDKAETCS TIONEPEYHO OTHOCHTENIBHO TJIABHOM OCH M MMEET MPOTHUBOIOJIONKHO 0OpaleHHbIe
NIEPBYIO U BTOPYIO CTOPOHBI (63, 65, 15, 18), BHewmHOW nepudepuiinyo OOKOBYIO CTEHKY HIIU
obox (69, 13), mpomorKarOIUIACT MEXKIY MEepBOH U BTOPOH cropoHamu (63, 65, 15, 18), Bropas
cropoHa (65, 18) umeer BHeIIHIOW KPOMKY (68, 133) psimom ¢ nepudepuitHoit 60KOBOH CTEHKOI
wim obonom (69, 13) 1 BHYTpeHHIO KpOoMKY (62, 17), MHOXKECTBO penbedHbIX 31eMeHTOB (90,
95) na mosepxnoctu (37, 16) BTOpO¥ cTOpOoHBI (65, 18), BKIIFOHYAOIINUX B Ce0sl BHYTPEHHUH
penvedubiii snement (91, 131) u BHemHul penbeduslii snement (92, 132) B pasHECEHHOM Ha
paccTosiHME OTHOLIEHWH K BHYTpEHHeMy penbedHOMy snemeHty (91, 131), penbednble
3JIEMEHTBHI SIBISIFOTCS TIO CYILIECTBY KPYIJIBIMU WUJIH KOJIBIIEOOpPa3HbIMU MO KOH(PUTYPALIUH, KOT/Ia
paccMaTpuBarOTCsT B HampaBieHuu TiaBHOH ocu (Y-Y), W pacmojioKeHbl MO CYIIECTBY
KOHLIEHTPUYECKH ¢ ryaBHOW ocbio (Y-Y), mpu 3TOM pesbeHbIE 3JIEMEHThI BbITIOJIHEHBI TAKUM
o0pa3oM, YTO MPHU HCHOJIB30BAHUU peNbe(HbIE 3JEMEHThl (POPMHUPYIOT MOTOK CMECH TEKy4ei
Cpeabl 10 MOBEPXHOCTH, KOTOPBIH OTHENSAET OT MOBEPXHOCTH TBEP/bIE YACTHULIbI, PUIICTAIOIIUE
K Hel, mpu 3ToM penbedHble 31eMeHTh! (90, 95) umeror popMy KaHajoB wiu yriuyonenuit (94,
136) B moepxuHoctu (37, 16) BrOpoOii croponsl (65, 18), u kanans! (94, 136) no cyuiecTBy
ABJIIIOTCS] HETIPEPBIBHBIMU U Iyro0Opa3HbIMU B MPOQUIIE TONEPEUHOrO CEUSHHUS.

2. bokoBas wactb (30, 14) Hacoca, comepskammast ocHOBHYIO 49acTh (31, 100), umerommyro
rinaBHYI0 ock (Y-Y), ocHoBHas 4acth (31, 100) Bxmouaer B cebst cekumto (15, 130) GokoBoi
CTEHKM, KOTOpas IpPOMOJIKAETCS IONEPEeYHO OTHOCUTENBHO TJIAaBHOH OCH U HUMeeT
NPOTHBOMOJIOKHO OOpaleHHbIE TMEPBYID M BTOPYK CTOpoHBI (63, 65, 15, 18), BHemHIO0
nepudepuiinyo OOKOBYIO CTeHKy wiu obox (69, 13), mpomo/uKaroIMiCs MEXIy MepBOH |
BTOpOU cropoHamu (63, 65, 15, 18), BTOpast cropoHa (65, 18) mMeeT BHEIIHIOW KPOMKY (68,
133) psinom ¢ nepudepuiinoii OokoBol cTeHKol miu obonom (69, 13) U BHYTPEHHIOIO KPOMKY
(62, 17); mHOXKECTBO penbedHBIX 351eMeHTOB (90, 95) Ha noBepxHOCTH (37, 16) BTOPOIl CTOPOHBI
(65, 18), Bxmouwarommx B ce0s BHyTpeHHHH penbedHbId sneMeHT (91, 131) u BHemwHwUi
penbedubIil meMeHT (92, 132) B pa3HECEHHOM Ha PAaCCTOSHUE OTHOLICHHH K BHYTPEHHEMY
penbedHOMY 3ementy (91, 131), penpedHbIe 3IeMEHTHI SIBJISTFOTCS TIO CYIIEeCTBY KPYIJIBIME WU
KOJIbLIEOOPa3HbIMU IO KOH(QUTYpALUH, KOTAa PacCMAaTPUBAIOTCS B HAINPABIECHUH TJIABHOH OCH
(Y-Y), u pacrnojioskeHbI MO CYIIECTBY KOHIEHTPUYECKH ¢ TaBHOH ocbio (Y-Y), mpu 3TOM
penveduble 31eMeHTHl (90, 95) umeror ¢opmy kaHanoB wiau yriuyonenuit (94, 136) B
nosepxHocTH (37, 16) BTOpOl cTopoH®I (65, 18), u kaHans! (94, 136) Mo CyIIECTBY SIBISIOTCS
HETIPEPBIBHBIMH U AyrO00OPa3HbIMU B PO UIIE MOMEPEUHOTO CEUSHHUS.

3. BokoBas yacTh Hacoca mo 1. 1 wiu 1. 2, mpu 3TOM BHYTPEHHUHN penbeHBINH 3JIEMEHT

(91, 131) HaxoauTcs pAAOM C BHYTpeHHeH kpoMkoi (62, 17), a BHEIIHUH penbedHbIN 371€eMEHT



(92, 132) HaxomguTcs psIOM € BHELTHEH KpoMKoii (68, 133).

4. BokoBas 4acTh Hacoca MO JOOOMY U3 M. 1-3, JTOMONHUTENPHO BKIIOYAKOIIAsl B ceOs
onuH wuimu Ooree NPOMEXKYTOUHBIX penbedHbIX 31emMeHTOoB (93, 134), npomexyTOdHbIe
penveduble 3meMeHThl (93, 134) ABISIOTCS MO CYLIECTBY KPYIVIBIMH, KOJIBLIEOOpPa3HbIMU I10
KOH(Urypaluu U pacroyioskeHbl KOHIEHTPUYECKH ¢ I1aBHOI ochbio (Y-Y) U B pa3HECEHHOM Ha
PACCTOSIHMU OTHOLIEHUH APYT K APYTY M BHYTPEHHUM W BHEIIHHM pesibeHbIM 31eMeHTam (91,
131, 92, 132).

5. bokoBas yacTh Hacoca Mo JOOMy OfHOMY U3 M. 1-4, mpu 3TOM MOBEPXHOCTH (37,
16) BTOpOIi cTOpOHBI (65, 18) sABNISIETCS MO CYIECTBY BOJHOOOpPA3HOH B Mpoduiie monepeyHoro
CEUESHMSI.

6. bokoBas yacTp Hacoca mo JroOOMy H3 mIm. 1-5, mpH 3TOM COCenHHUE pesibe(HbIe
sanemeHThI (90, 95) pa3HeceHBbI Ha PACcCTOSHUE, PaBHOE MPUONUZUTENILHO IIMPUHE KaHANlA WU
yrayonenus (94, 136).

7. BokoBast 4acTh Hacoca 1o JiroboMy u3 . 1-6, mpu 3ToM penbedHbie 3aeMeHTs (90,
95) MMEIOT MO CYIIECTBY TIJIAJKHE CTOPOHBI M BKJFOYAIOT B CE0sl TUIABHBIM MEPEXON MEXKIY
penbedrbIME 31eMeHTaMu (90, 95) mo mosepxHocTH (37, 16) BTOpOI cTOpOHSI (65, 18).

8. bokoBas "acTe Hacoca mo JrodoMy u3 . 1-7, npu 3ToM penbedHbie dmeMeHTs (90,
95) Brmo4arOT B ceOsi M3ruObl penbeHbIX 3JIEMEHTOB, KOTOPbIE HAKJIOHEHbI OT IUIOCKOCTH Ha
OJIHOM OCH ¢ OOIIMM HarmpasieHHeM MmoBepxHocTH (37, 16) MeHee yeM Ha 45°.

9. bokoBas yacTh Hacoca mo JoOoMy u3 mm. 1-8, mpu 3TOM BTOpas cropona (65, 18)
BKJIFOYAET B ce0sl CEKLMI0, KOTOpasi HAXOAMUTCS 10 CYIIECTBY IOJ MPSIMBIMHU YIJIAMU K TJIABHOMN
ocu (Y-Y).

10. bokoBast gacte (30) Hacoca mo yroOomy u3 mi. 1-9, mpu 3TOM OCHOBHAs 4acTh (35)
JOMOJHUTENBHO BKIIFOYAET B ceOsl BIYCKHYIO CeKImio (32), KOoTopasi MpOAOJDKAeTCsl OT MepBOi
CTOPOHBI (63) B HaNPaBJIEHUH IJIABHOU OCH U SIBJSIETCS 110 CYLIECTBY COOCHOM C HEl.

11. Bokosas 4dactb (30) Hacoca mo m. 10, mpu 3ToM BTOpasi cropoHa (65) BKIIIOYAET B
ceOsl CeKIIHI0, KOTOPasi HAKJIOHEHA IO HATIPABJICHUIO K BITYCKHOW CEKIIHH.

12. bokoBasi yacTh Hacoca mo JiroboMmy mu3 mm. 1-9, mpu 3ToM OOKOBasi 4acCTh Hacoca
SIBJISIETCS 3a1HEH OOKOBOM YacThio (14).

13. bokoBast 4acTe Hacoca 1o Jirobomy u3 mm. 1-11, mpu 3TomM OOKOBasi 4acTh Hacoca
SIBJISIETCS TIepeHeit 00koBoi YacThio (30).

14. Y3en 6okosoi wactu (30) muamoBoro Hacoca mo Jjrobomy u3 mm. 1-11 u 13 u
KpbUTbYaTKH (40) IUIaMOBOTO HACOCA, IPHYEM

kpputbuaTka (40) comepxur oaumH wmiau Oomee KoxyxoB (50, 51) W MHOXeCTBO
HarHETaTeNIbHBIX JIomatok (42), Bce wimm Kaxablid koxkyx (50), (51) UMEIOT BHELIHIOO
noBepxHOCTh (54) m BmyckHOe oTBepcTHe (52) KpPBUIbYATKH, BIYCKHOE oTBepcTue (52)
KPBUIBYATKH SIBIISIETCS COOCHBIM € OChI0 (X-X) BpallleHus: KpbUIbYaTKH,

IPU 5TOM BHEIIHSS MOBEpXHOCTH (54) xokyxa (50), (51) KppUTbHUATKH M MOBEPXHOCTH
BTOPOW CTOPOHBI OOKOBOH 4acTH HACOCa PACHOJIOXKEHbI MPU MCIIOIB30BAHUU OOpaIleHHBIMU

APYyT K Apyry ¢ 3a3opoM (80) MexXy HMMH, 3a30p MMeeT BHEINHHUI 3a30p, UMEIOINUN BHEIIHee



otBepctue (82) u BHyTpeHHee oTBepcTHe (83).

15. VY3en mo m. 14, mpu 5TOM BHEUIHsAS IOBEPXHOCTh (54) mepemHero Koxyxa
KPBUIBYATKH BKJIFOYAET B ce0sl BHEIIHIOK 00JIACTb, BHYTPEHHIOI OOJNACTh U MPOMEXKYTOUHYIO
00acTh MeXAy HUMH, NMPOMEXYTOYHAs OOJAacTh HAXOAWUTCS B IUIOCKOCTH IO CYLIECTBY IOJ
npsIMBIME yriiaMu K ocH (X-X) BpalleHHst KpbUIbYaTKH, a BHYTPEHHssT 00JacTh HAKJIOHEHA IO
HAIpaBJIEHUIO K HarHETaTEeNbHBIM JIONATKaM; M MPU 3TOM NMOBEPXHOCTb (37) BTOPOH CTOPOHBI
(65) OokoBOlM dacTH Hacoca BKIOYaeT B ceOs BHEMmHIOK obnactb (76) ¢ BHYTPEHHUMH
obnactssmu (78) W mpomekyTouHOH oOmacteio (77) Mexny BHEIIHEH W BHYTPEHHUMH
o0JacTsiMH, KOTOpas HAKJIOHEHa OT YMOMSHYTOH IUIOCKOCTH B HANPABJICHUH K BIYCKHOM
CEeKLIUH, BHYTPEHHSSI 00JIaCTh MPOIOJIKAETCS] B HAMPABJIEHHUH OT MPOMEXKYTOYHOH 00JIacTH U B
HANpaBJICHUH OT MEpeIHEeH CTOPOHBI CEKUUH OOKOBOW CTEHKHM W TO CYLIECTBY CIENys 3a
BHYTpPEHHEH 00JIaCThIO BHEIIHEH MOBEPXHOCTH MEPEAHEro KOKyXa KPbUIbYAaTKH, U

NPU 3TOM BHEWIHSSI TIOBEPXHOCTh IEPENHEro KOXKyXa KpPbUIBYATKH W TMOBEPXHOCTH
BTOPOW CTOPOHBI OOKOBOH HAacTH HACOCA PACHOJIOXKEHbI MPHU HMCIIOJB30BAHUN OOpaIleHHBIMU
OPYyr K APYry € 3a30pOM MEXIy HUMH, 3a30p HMMEET BHEINHee OTBEPCTHE M BHYTPEHHEE
OTBEPCTHUE, MOBEPXHOCTh BTOPOH CTOPOHBI CEKIIMU OOKOBOI CTEHKH BBITIOJHEHA TAKHUM 00pa3oM,
YTO pa3Mep NOIMEPEYHOro CEUeHHUs 3a30pa YBeNW4YMBaeTcss B HampasieHHH K ocu (X-X)
BPALIEHNs] KPBUIBYATKU B MPOMEXYTOYHOH 00JIACTH, U BHYTPEHHsIsT 00JIaCTh 3aKaHYMBAETCS BO
BHYTpEHHEM oTBepcTHH (83).

ITo noBepennocTn



568594

117

DOUT. 1
g
nz//uv ‘——L




OUl. 2

PRRRRRRR ARKRR: AARRRRRRRRR (NN SRNANNNAK-

o g w«/j o

A g
7

‘ii

o

o

%
7

o
R

|N ]

EE

<

S

=
o
TNnean

.

s

A P,
A T

Xy R

RIS
2%
e,

by
3
3



<
(12

Yz,

%,
%
%
%
%
%
%
\“
%
%
%
:
%
\
%
o %
]
%
m %
3 , . 4
. Y, s %
o A e %
: £ i i %
% st a5 i
%z ? %
m K
}
?
w0 m
“%
7

64

o

iy

st

SN

oo

AR
PRSI

SR
o

65

i oy
T
e
g

e et

T i

i S
s et
s st
e
LT

ey
gk s

S

[. 3

0]/



70 82

4/7

i ;
< X ; :
P o i ;
d (98] 7 :
w f
i : ;
Z ¢ E
=t Z ?
n 7z . 5
m o
W
7 7 e
4

<
n

7

7 0

b ™~

X Pt
3 N P, \\xVUx\\S.N o NtV Bty

SRS AINANNY

i

62

o~
4 o0

%{\\\\\\\\\\\\\\\\\\\\\\\\\\\\

2

52

52

o

ipcesanesifasaatoator

i
~

—
[l

s

50

%

PR

OUT. 4

SRRV

T

N

R

42 \l

FESCSSE

ERTTRCRRTe
BN

3
%
s

SN

P~
ey
&
&
s
E

SRS

3
3
e

»

SO

SRR

S it

40
X
-
40

OUl. 5



SI7

62



6/7

14

133 {

101

130



77

un
N

120

121

OUl. 8



	Bibliographic data
	Abstract
	Description
	Claims
	Drawings

