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YCTAaHOBJICHHBIM Ha HeM pabounM koiecoM 20. Mexay padounm xonecom 20 1 KOPIycoM 8 MOXKET ObITh
oOpa3oBaHa OOKOBast MOJOCTh. PoTopHAs MammMHa MOKET OBITH JOMOJHHUTENEHO CHA0XEHA KOJBIEBBIM
pazaenurenbHbIM auckoM 112, 122, 132, 142 ans paszaeneHus NOTOKA KUJIKOCTH B MOJOCTH Ha MEPBbII
MOTOK JKUJAKOCTUA MEXY JHCKOM U pabounM kosecoM 20 U BTOPO#i MOTOK KUIKOCTH Ha JAPYTOd CTOPOHE
JCKa MEXIy IOHCKOM M KopmycoM 8. B poTopHOW MamInHe COITaCHO HM300PETEHUIO TAK)KE HMEETCS
riepuepuifHOE KOIBIICBOE MPOCTPAHCTBO, 00pPa30BaHHOE HAa MEPUPEPUH KOPITyca B MOJIOCTH B MECTE
psinom ¢ nepudepuitHoi 00IacThIO KOIBLEBOTO pa3AeInTeabHoro aucka 112, 122, 132, 142. BaxHo, 4To
3TO IepuQepHitHOE KOIBIIEBOE MMPOCTPAHCTBO HE NMEET OTPAaHUICHHUH I OKPYKHOTO MOTOKA KAIKOCTH
B HEM, YTOOBI U3MCHHUTH BTOPOH MOTOK JKUAKOCTU B TIOJIOCTH, YTOOBI YMEHBIIIUTH KOJICOAHNS TABICHUS U
HapyUICHUS MOTOKA 110 OKPYKHOCTH POTOPHOM MAIIMHBL. DTO, B CBOIO OUEPEIb, YAyUIIIaeT BpallareIbHbINH
OanmaHc POTOPHOW MAaIINHBI.
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CIIOCOB U YCTPOMCTBO JJI1 YMEHBIIEHHS OKPYXHOI'O JUCBAJTAHCA
JIABJIEHMA B BOKOBOU ITIOJIOCTU PABOYEI'O KOJIECA TYPEOMAIIIMH

Obnacte n300perenHus

[001] He orpanmuuBas Gopmyity H300peTeHuUs, COOTBETCTBYIOIIHNH YPOBEHb TEXHUKHU OIFCAH B
CBsI3U C POTOPHBIMHU MalllMHAMU. bonee KOHKpeTHO, U300peTeHne OMUCHIBAET POTOPHYIO MAIINHY C

ynyuiieHHOH nuddy3ueii HCKakeHUit BO BTOPUYHBIX MOTOKAX.

[002] PoTopHble MalIMHBI UCHIOJB3YIOTCS B PA3JIMYHBIX OTPACHAX MPOMBIIIJIEHHOCTH.
I{enTpobeskHbIe KOMIPECCOPBI U HACOCHI, TYPOOHATHETATENH, Ta30BbIe U PEAKTHBHBIC IBUTATEIH U
HACOCHI, a TAK)KE THAPABIMYECKUE IBUTATENHN SBJISIFOTCSI HEKOTOPBIMU IPUMEPAMHU POTOPHBIX
MatuH. TUITHYHBIA OTHO- UM MHOTOCTYTEHYAThIH [IEHTPOOESKHBIN POTOPHBIN HACOC MU
KOMIIPECCOP CONEP>KUT POTOP, OKPY>KEHHBII HEMOABUKHBIM KOXKYXOM UJIH koprycoM. OCHOBHas
pabodast yacTh poTopa (padouee KOJeCO/KpbIIbYaTKA), KaK TPABUIIO, COCTOUT M3 JIONACTEH, TUCKOB
M / VI IPYTUX KOMIIOHEHTOB, OOPa3yOMIIX HACOCHBIN 3JIEMEHT, KOTOPBII IPH BpallleHUH
yBEJIMUMUBAET SHEPTUIO MepeKkaurnBaeMoi xuakocTu. Ilocnenyrolnee onucaHue OTHOCUTCS K TaKOH

YaCTH POTOPHOI MaIIMHBI Kak pabouee Koieco.

Onucanue ypoBHs TEXHUKH

[003] LlenTpoGeskHbBIE MAIIMHBI, HECMOTPSI HA MHOKECTBO UX IPEeUMyIIecTB (3 PEKTUBHOCTS,
HAJIeKHOCTh H T. 1.), KaK MPaBUJIO, padOTarOT B y3KOM pabodem auana3oHe. OHU MpeaHa3HAYeHbI
AJ1s1 pabOThI MPEATIOYTUTENHHO MPU TAKOH MPOU3BOAUTENIBHOCTH U YaCTOTE BPALIEHHs, KOTOPbIE
MaKCUMU3UPYIOT 3G (EKTUBHOCTh MALIIMHBI, H3BECTHON KaK « TOUKA MAaKCUMAJIbHON
s¢pdexruBrocTY, it TMD (BEP - anrn.). OTpunarenbHble [MHAMHYECKHE SIBJICHUS TECHO

CBsi3aHbI ¢ paboToi MamuHbI Braiau ot BEP.

[004] OnHuM U3 M3BECTHBIX CIIOCOOOB NMOBbIMEHHS 3 HEKTUBHOCTH U 0OecneueH st BO3SMOXKHOCTU
YMEHBLICHUS pa3Mepa CIIUPATBbHON YaCTH MAIIHHBI SBJSETCS YCTAHOBKA HANPABIISIOLINX

CTAaLIMOHAPHBIX JionacTeil B quddy30ope IJs MOTOKA BBIXOASINErO U3 paboyero kojeca. ITOT MOTOK
MMEET BBICOKYIO TAHME€HIIMAIBbHYIO COCTABJISAIOIIYIO M CTALIMOHAPHBIE JIONATKU B TU(Py30pe MOTyT

3¢ PeKTUBHO NMPeoOPa3OBbIBATHE KHHETHYECKYIO SHEPTHIO TIOTOKA B IOTEHIHAIBHYIO SHEPTHIO
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(maBnenne). Ho kiroueBbIM OrpaHUUEHHEM HCIIONIb30BAHUS CTALIIOHAPHBIX JonacTeil B audgysope
ABJIAETCA JajbHelIee CyKeHUe MPeANoYTUTEIbHOro padbodero Juana3oHa LeHTpOoOeKHOro Hacoca

YT KOMIIpeccopa.

[005] B eHTpoOEKHBIX HACOCAX MK KOMITpeccopax, umeromux auddysop, 000pyaoBaHHbII
CTaLIMOHAPHBIMU JIONACTSMHU, KOHCTPYKLIMS JIOTIACTEH Bpallaroierocsi padodero koieca
COOTBETCTBYET CTAIIIOHAPHBIM JIOTIACTSIM MPUEMHOro nuddy3opa BHyTPH CTALIMOHAPHOTO KOPITyCa
ISl OTIpEIeSICHHON CKOPOCTH BpatueHus, onpenesitoineli BEP. Korna mammna He padotaer B BEP,
yTOJI aJICHUS TIOTOKA, BBIXOSILIEro U3 JIONATOK paboyero Kojieca, He COBIAAAET C YIJIOM MpHeMa
CTaIIMOHAPHBIX JIONATOK A dy30pa. ITO MPUBOIUT K CHIKEHHIO (P (EKTUBHOCTH, a TaKkKe
BBI3bIBAET HECTAOMIILHOCTD MOTOKA M3 3@ TOTO, YTO TeOMETpUYIeCcKas KOHPUTYypaLuu paboyero
xoseca u nuddysopa Oonple He 00eCreunBaeT ONTUMANBHYIO CXeMy IOTOKa. B 3TOM ciydae
BO3HHKAIOT HEOJHOPOIHOCTH TIOJISI CKOPOCTEH MOTOKA, BKJIIOYAs MOsIBIIeHHE obyacreit
JIOKQJTN30BAaHHOTO, HEOTHOPOIHOTO, HECTALIMOHAPHOTO MOTOKA, a TAKXKE M3MEHEHUS JaBJICHUS 110
nepudepun pOTOPHON MAIIKUHBL. JTH HEPABHOMEPHO PACIIPEEICHHBIC 30HbI TIOJIST CKOPOCTEH
IIOTOKAa U JAaBJICHUA BSaHMOHeﬁCTBYIOT C BpalaromuMucs U HEMOABUKHBIMHU KOMIIOHEHTaAMHA
BHYTPH HACOCA WJIK KOMIIPECCOpa, CO3/AaBast BO3MYILIEHUS NABJICHHS U THIPOAMHAMUIECKOE
B030y:kneHue. B yacTHOCTH, BO BpeMs paboThl MaliuHbI Baajeke oT BEP, nokanbHbie
T'UAPOAMHAMUYECKUE U TII00abHbIe MHIPOAaKyCTHYECKe BO30YKASHUS BBI3bIBAIOT BUOpALUU
MamuHbl. Takum 00pa3oMm, CyIecTByeT HEOOXOIUMOCTb YMEHBIINTh TAKHUE KOJIeOaHUs JaBJICHUS U

obecrieunTh CTaOMIBHOCTD POTOPHOH MAIIHHBL

[006] ITpu paboTe HeHTPOOESIKHOTO HACOCA FITH KOMIIPECCcopa, Jaske MPH MPeaNoI0KEHHH
MIOJTHOCTBIO OCECHMMETPHUYHOIO POTOPA, paclipenesieHre 1aBileHus B nepudepuiiHoi odmactu
nojocTel Ha CTOpoHe pabouero koJjieca, Kak paBUII0, HEPABHOMEPHO I10 OKPY>KHOCTH, OCOOEHHO B
obnactu BeIxoaa moroka. Ha mocienHel cTyneHn HeHTpOoOeKHBIX HACOCOB U KOMIIPECCOPOB
pabouee KOJIECO NMOJAET KUAKOCTD B YIUTKY. Y BCEX YJIUTOK €CTh MO KpalHel Mepe OUH “SI3bIK~, a
MHOT/IA J1Ba sI3bIKA MM Oosblie. SI3bIK CO31aeT aCHMMETPHYHBIE CTPYKTYPhI IOTOKA B CIIHPATBHOM
KaHaJie yIUTKH, 0OCOOEHHO MpH padoTe ¢ YacTHYHOH Harpy3koi. Kpome Toro, Bce cTyneHu
BPALIAOIIENHCs] MAIIUHBI MOJBEP>KEHbI MUTPALIUU UCKA’KEHHH [TOTOKA HAa CTYNEHSAX BBEPX U BHU3 110
IMMOTOKY (I/I.]'II/I OTKJIOHEHHUI B nmoagave )KI/II[KOCTI/I), 91O O6BILIHO BbI3bIBACT OKPYIKHBIC USMECHEHUA U
BO3MYILE€HNs AAaBJIEHNS Ha BbIXOJe pabouero koneca. I[Ipumepsl TAKUX YCIOBHI BKIFOUAOT ITIOMITAXK

" CPBIB. Uem Oonblilie CTENEHD H3MEHEHHSI AaBJICHUA 110 OKPYIKHOCTH, 0COOEHHO Ha BbIXOOC
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pabouero koneca, TeM OOJIbIIe pagraIbHAasl CHIIA, BO3AEHCTBYIOLIAs HA POTOP, YBEIUIHUBAIOIIAS €T0

panuanbHyro OpOUTY U Hapyllaroliasi ero BpalaTeabHbli OanaHc.

[007] Ewre omHiM cooOpakeHHeM, BIUSIOLUINM Ha OallaHC BpallleHUs] pOTOPHON MAIIMHBI, SBJISETCS
3HAYUTEJIbHAS OKPY’KHAsI KWHEMATUYeCKasi HEOMHOPOAHOCTD ITOTOKA YTEUKH >KUAKOCTH,
npoTeKaroIel uepes KonbleBoii 3a30p (9) (cm. @ur. 1) Ha nepudepun KpbuibyaTku. Bo-nepsbIx,
pasMep TaKOro KOJIBIIEBOTO 3a30pa H3MEHSETCS 110 OKPY>KHOCTH, YUUTbIBasi OpOUTY ABYIKEHUS
pOTOpa B HEMOABMIKHOM Kopmyce. Bo-BTOpbIX, HanOOIbIINIT KONbLIEBOH 3a30p OOBIMHO COBMANALT C
30HOH HanOOJNBIIErO JIOKAJIIBHOTO IABJIEHUS KUAKOCTH B CMEXXHOM y4YacTKe YIUTKH, U4TO
JOTOJTHUTEJIbHO YBEINYMBAET KPYTOBOH qricOaiaHC CKOPOCTEH U TaBJICHUs B TPAH3UTHOH yTEUKe,
npoTeKaroIe uepes 3a30p. DT AUCOAIAHCHI O OKPYKHOCTH YaCTO TPUBOIST K
AeCTaOUIM3UPYIOIINUM CHUJIaM Ha M3HAIINBAEMOM KOJIbLE (TaK Ha3bIBAEMOM YIIJIOTHUTEIBHOM
KOJIbLIE) U BJIOJIb IIOBEPXHOCTH KOXKyXa BpallaroIerocss pabouero kojeca. ITO MOXKET BbI3bIBATh
npoOIeMbl C TUHAMUYECKUMH XapaKTePUCTUKAMH U TUCOATaHCOM POTOpa, & TAKXKE COKPAIATh CPOK

CiTy>kObI POTOPHOM MAaIHHBI.

[008] PaGora neHTpoOexkHBIX HacocoB Baanu oT BEP nonpobHo paccmaTrpuBaeTrcs B CTaThbe,
o3aryaBJIeHHOH «PacrpeneneHue naBlieHNs] MEKAY KOXKYXOM padodero Koieca U KOpImycoM
LEHTPOOEKHOT0 Hacoca ¢ 00BEMOMY, aBTOPOM KOTOpol sijsiercss @. baxm u A. DHrena Ha
InterSym AIF, YeTBepThlil MEKIyHAPOAHBINH CUMIIO3UYM. 10 SKCIEPUMEHTAJIBHON U
BBIUHCJIUTENBHON a3pOTEPMOANHAMUKE BHYTPEHHEr 0 OTOKA, B 1999 roay B [lpesaene, I epmanus,
KOTOpasi MOJIHOCTBIO BKJIFOUEHA B HACTOSLINI JOKYMEHT B KaueCTBe CCbUIKU. B onHOCTYneHuaToM
BCACBIBAIOLIEM LICHTPOOEKHOM HAcOCEe aBTOPbI TOMECTHIIN AATYUKHU JABJICHUS BJIOJIb KOXKyXa
pabouero koyieca, paBHOMEPHO pacrpenesieHHbIe 1o 4 paauycam rmon 6 yriamu B epeaHei
HOJIOCTH, A TAKXKE B 4 MONOKEHUSAX [0 OKPYKHOCTU HAa CTOPOHE BCACBIBAHUS U3HAILIUBAEMOTO

KOJIbIIA.

[009] Pe3ynbTaThl 3THX 3KCIIEPUMEHTOB BKIFOYAIN HISHTH(DHUKALMIO «IBHO HEPABHOMEPHOTO
pacnpenesieHus NaBJIeHUs B yJIUTKe». B cTaTbe nenaercs BBIBOA, YTO «ITH HAOIOAEHUS
MIOKa3bIBAIOT, UTO HEPAaBHOMEPHOE paclpeseeHue nepudpepuieckoro AaBjleHNs B HepacueTHON
touke (Bnanu ot BEP) Bimsier Ha CTpykTypy MoTOKa B nepenHeit monoctw». Bo Bpems pabotsl B
pexxuMe MakcuManbHoM 3¢ dexruHocTH (BEP) «niepugepuiinoe craTuueckoe faBieHue

MPAKTUYECKHU OTHOPOAHOY», «3aMETHbBIC OTKJIIOHEHUsI OT ogHopoaHocTH Mexay 350 u 40 rpagycamu
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JIeXKaT B OOJIACTH BIIMSIHUS SI3bIKA YJIUTKWY. B craTbhe Takke OTMEYACTCH, YTO ((Ha6J'IIOI[aeMOe
BJIMSIHUE S3bIKA YJIUTKHU HA TeYeHHe ycunuBaercs npu padote Branu oT BEP u oco6eHHO 3aMeTHO

npu paboTe ¢ YaCTUYHON HArPY3KOW.

[0010] Yro kacaercs pacnpeneieHus paadaibHOIO JaBJeHHs B ITOJOCTH Ha CTOPOHE pabouero
KOJIECa, TO CTaThsl YTBEPKAAET, UTO MajeHHe PaAuaIbHOrO AABJIECHUS SIBJISETCS IOYTH
BpalllaTeJIbHO-CUMMETPHUYHBIM TOJIbKO B pacueTHOH Touke (BEP)». Ho npu paGote B HepacueTHOH
touke (Baamu ot BEP) «sicHO BUIHO, YTO pajnanibHOE NageHUe NABJICHHUS B IEPEeAHEN OIOCTH He
pachpesneseHo 1o OKPY>KHOCTH paBHOMEpPHO». TakuM o0pa3oM, paauaibHble CHITBL, NEHCTBYIOLINE
Ha pabouee KOJIeco B YCJIOBUSAX YACTUYHON HATrPy3KH M MEPErpy3KH, MOTYT PACCMATPUBATHCS KaK
BO3MOJKHBIH (hakTOp, MPUBOASIINI K H3MEHEHHIO T€OMETPUH 3a30pa H3HAIIMBAEMOT0 KOJIbIA U,
CIIEIOBATEJIbHO, K HI3MEHEHHIO COMPOTUBIIEHN NepruepruitHOro noToKa/moToka yTeuky uepes 3a30p

MEKIY KOXKYXOM U pabounM KOJIECOM.

[0011] ITogBoast U'TOT, MOKHO CKa3aTh, 4TO npH padote Baanu ot BEP konebanus nasnenus Ha
Bxoze nuddys3opa / yIUTKH U3MEHSIOTCS IO OKPYKHOCTHU, H3MEHSISI TEM CaMbIM PaHalIbHbIE CHIIBI,
nelcTByIOIINE Ha pabouee KoJieco (Kak Mo BEIUYHHE, TaK U 110 HAIPABJICHUIO). Y BeJIMYeHNe
panuaIbHBIX CHJI HA POTOPE BBI3bIBAET YBEJIMYEHHE SKCIIEHTPUCUTETA €ro OPOUTHL. ITOT
SKCIIEHTPUCHUTET, B CBOIO OYepeb, U3MEHSET KaK KOJbIIEBOU 3a30p YIUIOTHEHHS TaK U KOJIbLIEBOM
3a30p pabodyero koyeca. DTO BIUSET HA JUHAMUYECKHUIT XapakTep MOTOKA UYepe3 3TH 3a30phbl, 4TO

MPUBOAUT K OCCCUMMETPUYIHBIM BapuallusaM CKOpOCTeﬁ u I[aBJ'IeHI/Iﬁ COOTBETCTBYHOIIHUX MMOTOKOB.

[0012] Kak ynoMsiHyTO BbILIE, EHTPOOEKHbIE HACOCH i KOMITPECCOPBI, KOTOPBIE HE UMEIOT
CTALIMOHAPHBIX JIOMACTEI HEMOCPENCTBEHHO mocie pabovero kojeca, Oe3onacHo paboraroT B Oosee
IIUPOKOM pabodeM IuarasoHe, HO 3a cuer Oonee Hu3Kkou 3¢ dextuBHOCTH. HernmonBuKHbIE JTOMATKH
KaHaJia KOPITyca ¥ CETMEHTUPOBAHKE MOTOKA B HECKOJIbKO CITUPAJIBHBIX TIOTOKOB, TIO CYTH,
OrpaHUYUBAET OKPYKHYIO TUPPY3HI0 HEOTHOPOIHOCTH MMOJIEH CKOPOCTEH U TaBJIeHHsI TOTOKA
BHYTpH nuddy3opa / ynutku. COOTBETCTBYOINE AUCOATAHCHI TEPEMEINAI0TCS BBEPX M BHU3 110
TEYCHUIO BO BpEMs pa6OTbI BOaJIx OT BEP, 9TO BJIMACT HA JUHAMUYCCKUE XaPAKTCPUCTUKHU

MalllHBI.

[0013] HoBble KOHCTPYKTHBHBIE PELISHUS JUIs LEHTPOOEKHBIX MALINH pacKphIThl B naTeHTax CIIA

Ne 6,129,507 u 7,731,476, BKIIOUEHHBIX B HACTOSILINN JOKYMEHT MTOCPEICTBOM CCBUIKH BO BCEH MX
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MOJTHOTE. DTH KOHCTPYKTHBHBIE PEIIeHUs AJisi OOKOBBIX MOJIOCTEH padounx Kojec/KpbUlbYaTKu
(mepenHel v/ uam 3amHE) MOTYT UCTIONB30BATHCS HA JIFOOOH OMHOM MITM HECKOJIBKHUX CTYMEHSIX

]_IeHTpO6e>KHOFO HacoCa UK KOMIIpECCOopa € HEJIbHO YMECHbIICHNA U KOHTPOJIA OCEBOI0 YCUJIHA.

[0014] B Toxe BpeMsi CyIIeCTByeT MOTPeOHOCTb B CIIOCO0AX U YCTPOMCTBAX JJISl YMEHBIICHUS
OKPY>KHOI HEPaBHOMEPHOCTH JIaBJICHUs B OOKOBBIX MOJIOCTSIX pabodnx KOJIEC/KPbUIbYaTKH
POTOPHBIX MalKH. Takxke CyIecTByeT MOTpeOHOCTh B POTOPHOM MallIMHE C BHICOKOM

3¢} (PEKTUBHOCTBHIO U LITUPOKUM PabOYHMM THANIa30HOM MPU COXpaHEHUH OajlaHca BpaleHus padodurnx

KOJIEC/KPBUTbYATKH.

CYIIHOCTDH U30BPETEHUA

[0015] CoOTBETCTBEHHO, LIENBIO HACTOSIIETO H300PETEHHS SIBJISETCS] PEOIOJIEHHE STUX U APYTHX
HEJIOCTaTKOB NPEIIECTBYIOLIErO YPOBHA TEXHUKH MyTeM pa3paboTKH HOBBIX METONIOB U YCTPOMCTB

IUTSE yITyYIIeHUs BpalaTeibHOro OajaHca pOTOPHON MaIlHHBbI.

[0016] Ewme ogHO#t tenpro n300peTeHus sIBIsieTcsl pa3padoTKa HOBBIX CITOCOOOB M YCTPOUCTB ISt
YJIYYLIEHUs] KPYTOBOTO CIIIAXKMBAHMSA, YCPEIHEHNUsI, HOPMAJIM3aLUH, YPAaBHOBEIINBAHUS U / WIIN
nuys3un JOKaIbHBIX KoJeOaHuH NaBIeHUS U NCKaKEHUH MOTOKA B OOKOBBIX MOJIOCTSAX POTOPHBIX

MAIlVH, IMEIOLTUI KOJIbLIEBON Pa3IeIUTeIbHbIN TUCK B OOKOBOI MOJIOCTH padoyero Koeca.

[0017] Ewe ogHO# Lenbio HACTOSIIIEro H300PETEHNUS SIBJISIETCS CO3IaHNE HOBBIX CIIOCOOO0B U
YCTPOICTB AJIsl POTOPHBIX MAIUH, CIOCOOHBIX BAPbUPOBATH CTETIEHb YCPEIHEHHUS IO OKPYKHOCTH,

HOPMaJIM3alLluH, YPaBHOBEIIUBaHMA U / WK An(y3un BTOPUIHBIX TIOTOKOB B POTOPHOI MaIlINHe.

[0018] Ewe oaHO# 1Lenbio HACTOSIIIErO H300PETEHHUS SIBJISIETCS CO3/IaHNUE HOBBIX CIIOCOOO0B U
YCTPOWCTB AJIs1 pPOTOPHOM MAIllMHbBI, HAPABJICHHBIX HA PErYJIUPOBAHUE JTOKAJIBbHBIX BO3MYLIEHU
MIOTOKA U JJABJIEHHsI BOJIM3U OHOTO MJIM HECKOJIBKUX "SI3BIKOB" YIIUTKH, YTOOBI YIIyUIIHTh OaaHC

BpalmeHus MalllHbL.

[0019] Ewie omHO# 1eNbi0 HACTOSIIIETO H300PETEHUS SIBIISIETCS CO3IaHNE HOBBIX CIIOCOOO0B U

YCTPOMNCTB AJIsl PEryJIMPOBKH OKPY>KHON HEPABHOMEPHOCTH JABJIEHUS U CKOPOCTEH MOTOKA B



mudysope / yIUTKEe POTOPHOM MaIIWHBI, BbI3BAHHBIX BO3JEHCTBUSIME BBEPX MM BHU3 MO IIOTOKY B

POTOPHOMN MalIUHE.

[0020] Hacrosimee n3obpereHne OTHOCUTCS K CrIoco0aM U yCTPONWCTBAM AJisl YMEHbIIEHUs
TUIPOIMHAMUYECKUX/ TMHAMHYECKIX BOSMYIIIEHUH B POTOPHBIX MALIIMHAX H, TEM CaMbIM,
YMEHBIIEHHs OCEBBIX M PaJHalbHbIX BUOpauuii u konedanuii potopa u obecnieuennst 6e30nacHoM

padotsl Braiau ot Toukn Makcumaibaoro KIT/1 (BEP).

[0021] bonee kOHKpETHO, HacTOsIIee U300pETEHNE OTHOCUTCS K LIEHTPOOEKHBIM POTOPHBIM
MalIMHAaM, UMEIOLINM KOJIbLIEBOI HEMOIBIIKHBIN AUCK (HA3bIBAEMBIH B JAHHOM OIUCAHUH
«pa3aesTEIbHBIM IUCKOMY ), PACTIONOKEHHBIH B OOKOBO# MOJIOCTH MEXK/Ty BPAILAFOIIHMCS
pabounm KosecoM (JIMOO C MOKPBIBHBIM AUCKOM, JTUOO 0€3 MOKPBIBHOTO AUCKA) U KOPIYCOM. DTOT
JNCK TTO3BOJIAET H30JHPOBATh MOTOK (hirora B OOKOBOH MOJIOCTH, MPUMBIKAIOLIHN K
BpalaroueMycsi padodeMy Kojecy, OT IOTOKA MPUMBIKAIOIIEro K CTeHKe kopryca. Takum o0pasom,
TUIPOIMHAMUKA MOTOKA (I0JIe CKOPOCTEH M JABJICHUIT) KAUECTBEHHO H3MEHSIETCSI KaK B KaHAJe,
00pa30BaHHOM «pPa3IeqUTEIbHBIM AUCKOMY M BPAIIAIOIIHUMCS KOXKYXOM pabodero Kojeca) Tak U Ha

BXOAC YIUIOTHEHUS.

[0022] [TpenmeToM HACTOSLIETO U300PETEHNs], B YACTHOCTH, SIBJISIETCS nepudepuitHoe KOJbLEBOE
MPOCTPAHCTBO, KOH(UTYpAIUs KOTOPOTO 00ECTIEUNBAOT CBOOOMHBIN KPYTrOBOI MOTOK BIOJIb
nepudepun kopmyca. JlaHHOe KOJIbLEBOE MPOCTPAHCTBO HE MMEET KaKUX-THO0 OrpaHUYEeHUHN s
3TOTO MOTOKA, KOTOPBIH (POPMUPYETCS M3 MOTOKA TPAHIUTHOH yTeUKH (depe3 KOJIbLIEBOH 3a30p
MEKIY TOPLOM pabodero Kojieca H KOPIyCOM MAIlWHBI) U IOTOKA JKUAKOCTH,
LHEeHTPU(PYTrUPOBAHHON HAPY3KYy BIOJIb Bpallarolierocs padbouero koneca. CMeleHne noTokoB B
OTHOM Tepu(epUItHOM KPyrOBOM IOTOKE MPUBOAMT K TOMY, YTO PA3JINYHbIE U3MEHEHUS AaBJICHUS
U PacXo/a YCPEeIHSIOTCS, HOPMATM3YIOTCS MJTH YPAaBHOBEIIMBAIOTCS MO OKPYKHOCTH JIO TOTO, KaK
¢roun nonagaeT B HEMOABI)KHBIE HANPABJISIOLINE JIONATKH, KOTOPBIE PACIIONIOKEHbI BHYTPH
KOJIBLIEBOT'O TIPOCTPAHCTBA MEKAY KOJIBLIEBBIM PA3eIUTENbHBIM JUCKOM U CTEHKON KOpITyca.
JIaHHO€E KOJIbIIEBOE MPOCTPAHCTBO CO CTALIMOHAPHBIMU JIONIATKaMH 0o0pa3yeT oOpaTHBIi
HaMpaBJISIFOIIUN anmapaT/KaHa AJil BTOPUYHBIX OTOKOB. HOBast KOHCTPYKIUsl 0OpaTHOTO
HaTMpaBJISIFOIIEro anmapara Mo3BoJisieT YMEHBIIUTb OKPYKHYIO HEPAaBHOMEPHOCTh MOJIsi CKOPOCTEH U

NaBIeHUH TOTOKA B OOKOBOM MOJIOCTH, IpHIleraroineii K BpamaroimemMycsi paboueMy KoJecy, 1 Ha



BXOJ€ B YIUIOTHEHUEC U, TAKUM o6pa30M, KaQUE€CTBCHHO YJIYUIIUTh POTOP-AUHAMHUYCCKUEC

XapaKTePUCTUKHU POTOPHON MAIUNHBI.

[0023] YToOb!I yIPOCTUTH KOHCTPYKIIMIO MAIINHBI M CHU3UTh CTOMMOCTD U3TOTOBJICHUS,
HaIPaBJIAIOINE CTALIMOHAPHBIE JIONIATKA BMECTE C HEMOABHUKHBIM JUCKOM JUIsl pa3eIeHus IIOTOKa

JKUJIKOCTH MOTYT MPENCTaBIATh EAMHbIN OJIOK IJIs1 KPETUIEHUS K KOPIYCY.

KPATKOE OITMCAHUE PUCYHKOB

[0024] TTpenmeT n300peTeHHUs YETKO 3asBJIEH B 3aKJIFOUUTENbHOM YaCTH OMUCAHHS.
Brilen3aokeHHbIE U APYrue npu3Hak HACTOALIECTO PACKPBITUSA CTAHYT 60.]'[66 INOHATHBIMU N3
CJIEAYIOLIETO OMUCAHMS U TIpUIaraeMoi (popMyJibl H300pETEHUS, B3ATON BMECTE C MPIJIaraéMbIMH
yepTeskaMu. [IoHUMas, YTO 3TU YePTEKU H300PaKAOT TOJHKO HECKOJIBKO BAPUAHTOB PACKPBITHSI U,
CJIEZIOBATENIBHO, HE JOJDKHBI PACCMATPHUBATHCS KaK OrPAaHHUYMBAIOLINE €ro 00BbeM, pacKkpbiTue Oyaer
OTHMCAHO C IOMOJIHUTEIbHOW KOHKPETHOCTHIO M TIOAPOOHOCTSIMH MOCPENCTBOM HUCTIOIb30BAHMS

MPWIAraeMbIX Ye€pPTeKeH, HA KOTOPBIX:

[0025] ®ur. 1 npencrasssieT cOOO¥ MOMEPEUHOE CeYeHNEe BEPXHEH MOJIOBUHBI KOHCTPYKLIMH
POTOPHON MaIlUHBI (BHEIIHEH nepudepuiiHON YacTH paboUuero Kojieca) U3BeCTHOTO YPOBHsI

TEXHUKH,

[0026] Pur. 2 - BUA B NONEPEUHOM pa3pese JEBOr0 BEPXHEro YIJIOBOIO y4acTKa POTOPHON MaIIUHBI
(BHemIHeH nepugepuiiHON yacTu pabodero Kojieca) psiioM € BBIXOIOM pabodero KoJeca,

BKJIFOYAIOIIETO HepBblﬁ BAPUAHT OCYLICCTBJICHUSA I/1306peTeHI/I$[;

[0027] dur. 3 - BUA B MONEPEUHOM pa3pese JEBOr0 BEPXHEro YIJIOBOIO y4acTKa POTOPHON MAIlHHBI
(BHemHel nepudepuiiHoii yacTu pabouero Kojieca) OKOJIO BBIXOAA XKHUIKOCTH padouero koneca,

BKJIFOUAIOIIEr0 BTOPOH BapUAHT OCYIIECTBICHUS H300pETeHNS,

[0028] ®ur. 4 A npexacrasisier coOOH BUJ B IOTIEPEYHOM pa3pese BEPXHEH JIEBOTO yriia YacTH
POTOpPHOI MalnuHbI (BHEIIHsS nepudepuiiHas 4acTh pabouero kojeca) BOJN3U BBIXOAA JKUIAKOCTH
u3 pabouero KoJjeca, BKIFOYAKOLINN B ce0s1 TpeTHil BAPUAHT OCYINECTBICHHS HACTOSILETO

u300peTeHus;



[0029] Pur. 4 B npexncrasnseT coOoli BUA B IIONEPEUHOM Pa3pes3e TOro ke CaMoro, uto u ¢ur. 4A,
NOKa3bIBAIOLINI ATbTEPHATUBHYIO KOHCTPYKLIUIO TPETHErO BAPHAHTA OCYIIECTBICHHUS H300peTeHHS,

u

[0030] @ur.4C npencrasiusier coOOH BHJ B TONEPEIHOM pa3pese TOro JKe CaMoro, 9to U pur.4A,
MOKA3bIBAIOLIUI ele OAHY AJIbTEPHATUBHYIO KOHCTPYKLHUIO TPETHErO BAPUAHTA OCYILECTBIECHUS

N300peTeHus.

ITOJPOBHOE OITMCAHMUE ITEPBOI'O BAPMAHTA OCVIIIECTBJIEHMA U30BPETEHN A

[0031] Cnenyroinee onmucaHue CONEPKUT Pa3IHUHbIE TPUMEpPHI (BMECTE C KOHKPETHBIMH JIETAJISIMU),
obecrnieqnBaroIye MOJHOE IIOHUMaHNE 3asBJIEHHOro 00bekTa n3ooperenus. OHaKo, CrienuatucTam
B IJaHHOI 00JacTH TeXHUKHU OyJeT MOHATHO, YTO 3asBJICHHBIN 00BEKT N300peTeH s MOXKET OBITh
OCYLIECTBJIEH Ha NPaKTUKe Oe3 OHOI UM HECKOJIBKUX KOHKPETHBIX MOAPOOHOCTEH, PACKPBITHIX B
naHHOM oKyMeHTe. Kpome Toro, B HEeKOTOPBIX OOCTOSATENECTBAX XOPOIIO U3BECTHBIE CIIOCOOBDI,
IPOLIEAYPBI, CHCTEMBI, KOMITOHEHTBI U / WJIM CXeMBbl He ObUTH MOPOOHO OMMCaHbl BO N30exkaHue
U30BITOYHOM HHPOPMALIMK O 3asiBJIeHHOM 00beKTe n300peTeHus. B mocneayroinem noapodHOM
OIHCAHUH JIENIAeTCs CChUTKA Ha MPUJIaraeMble YepTeKH, KOTOPbIE COCTaBIIAIOT ero 4acTh. Ha
gepTexkax MOXOKUe CUMBOJIbI OOBIUHO UIEHTU(DUILMPYIOT aHAJIOTUYHbIE KOMIIOHEHTBI, €CIIH
KOHTEKCT He TpeOyeT nHoro. MiumocTpaTHBHBIE BAPUAHTBI OCYIIECTBIICHHSI, OITMCAHHBIE B
noApOoOHOM OMNHCAHUH, UYepTexax U popmye n300peTeHns, He OrPaHNYUBAIOT BApPHAHTBI
OCYIIECTBJICHHs n300peTeHNst. MoryT ObITh UCIIOIb30BAHbI APYTHE BAPUAHTHI OCYIIECTBICHUS U
MOryT OBITh CAETaHbI IPYTHe U3MEHEHHUs], He BBIXO/S 3a Ipe/ieNbl CYLHOCTH Wi o0beMa rpeamera
N300peTeHNs IPEICTaBIEHHOTO 3/1eChb. IIOHATHO, YTO aCMEKThl HACTOSAIIErO PACKPBITHS, KaK B
LIeJIOM OITHCAHO 371€Ch U MPOUJUTIOCTPUPOBAHO HA YEPTEXkKax, MOTYT ObITh CKOMITOHOBAHBI,
3aMeHeHbI, 00bEMHEHBI 1 BBIMOJIHEHBI B LTMPOKOM Pa3HOOOpa3uu KOHPUrypauui, KOTopble

COCTABJIAKOT 4aCTh 3TOr0 OIHCaHUA.

[0032] ®ur. 1 noka3bIBaeT BEPXHIOK MOJOBUHY NONEPEYHOIO CEUEHUs1 POTOPHON MallUHbI
NpEeALIeCTBYIOLIEr0 YPOBHS TEXHHUKH, copepskaeii kopmyc (8) u padbouee koneco (20),
pa3mernenHoe Ha (30). PabGouee koseco (20) Bkiroyaet B ceOst mepeaHUi/ mOKPhIBHOM 1uck (3),

MOKa3aHHBIH ¢ JIeBOW CTOpOHBI (ur. 1 1 3aaHII/OCHOBHOM nucK (3 7), MOKa3aHHBIH CcripaBa Ha (ur.
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1, Tak 9TO 3TH JUCKH 00Pa3yIOT KaHAJ Yepe3 KOTopbIi (irona u3 obracTu HU3KOro AaBICHUS Ha

BXoze (6’) nepemeraercs B 00J1aCTh BBICOKOT'O 1aBJIeHUs Ha Bbixoze (6) u3 pabouero koneca (20).

[0033] Mesxny pabounm kosecoM (20) u koprycoM (8) oOpa3oBaHbI BE IMOJIOCTH: MTEPETHSIS
nosiocts (10) u 3agusist monocts (107). Iepennsis nonocts (10) o6pryHO hopMuUpyeTcs nepeaHe
BHyTpeHHel cTenkol kopmyca (11) u nepenaum arickom (3). 3anuss nonocts (107) popmupyercs
COOTBETCTBEHHO 3a/iHell BHyTpeHHeil crenkoit kopryca (117) u 3annum nuckom (37). CoBokynHoe
oceBoe ycuie Ha pabouem kosece (20) sBIsieTCsl pe3yJIbTaTOM paciipeneneHus AaBieHus Gronaa
no nepenHeMy nucky (3) u 3apHemy nucky (3') B monoctsix (10) u (10”). B cBoro ouepens, 3tu
pacmpesneseHus JaBIeHUs HAPSAMYIO 3aBUCST OT JUHAMUKH JKUAKOCTU B 3THX IOJOCTSX,

o0cyskneHne KOTopoi OyieT TaHO HUKeE.

[0034] KonblieBoii pa3nenutenbHbiil 1uck (2) B 6okoBo nojoctu (10) pabodero kojeca u apyrue
3JIEMEHTBI, TAKHE KaK YaCTH MEePEeIHEro KoXKyxa pabodero Kojeca u 3aAHel CTYMHUIIbI, KaK TPaBHJIO,
MOKa3aHbl HA YepTekKax MEePIeHANKYJIIPHO OCH POTOpPa AJisl yIOOCTBA MPEACTABICHUS, B TO BpEeMSs
KaK KOHUYECKHUE UJIU U30THYThIC MOBEPXHOCTU SABJIAIOTCA 60.]'[66 pacnpoOCTpaHEHHBIMU Ha NIPAKTUKE.
U xot1s cieuudukamys U 4epTeKH B JAHHOM JTOKYMEHTE OTHOCSATCS K pab0OYUM KOJIeCaM, HMEHO LM
HepeqHUI KOXKYX, HACTOsIIee H300pEeTeH e TaKKe PHMEHUMO JJIsl POTOPHBIX MAIINH, HMEFOIIUX
paboune koneca Oe3 MOKPBIBHOTO Arcka. Kpome TOro, Takue KOHCTPYKTUBHBIE OCOOCHHOCTH,
KOTOpPBIE OMUCAHBI HA JTFOOOM M3 NMPUBEIEHHBIX HIDKE YePTEKei, MOTYT UCTIOIB30BAThCS B JIFOOOM
KOM6I/IHaL[I/II/I C AHAJIOTUYHBIMU XaPaKTCPUCTUKAMU APYTUX qepTen(ei/'I, KakK OImruCaHoO 34€Ch, UJIH C

MOOBIMHU IPYTUMU NTPU3HAKAMH B naTeHTax ‘507 u ‘476, yIOMsHYTHIX BBILIE.

[0035] KonbreBoii pa3nenuTenbHbli UCK (2) MOKa3aH TOJNBKO Ha IepeHel MOJOCTH TakKe s
yn0OCTBa NMpeACTaBlIeHNs. AHAJIOTHYHBIN KOJIbLIEBON pa3eTUTebHbIN AUCK TaKXKe MOXKET ObITh
yCTaHOBJIEH B 3aaHel mosoctu (10”) 1 ske Kak B MepeaHei MOoJIOCTH, TaK U B 3aJHEH MOJIOCTH

POTOPHOI MAIINHBI.

[0036] Takske mpeayCMOTPeHbI CTaLlMOHAPHBIE JionaTk (1), pacnooKeHHbIe BOJIM3U BBIXOAA
KHUJIKOCTH U3 padodero koseca (20). B poropHOit MalmHe MpeaecTBYOMEro YPOBHs TEXHUKH
BBIXOJITHOM MOTOK KUAKOCTU TPAAULIMOHHO AEJIUTCS Ha BBIXOJHOMN MOTOK POTALIMOHHOM MAIUHBI,
HaIpaBJIeHHbIH K BEIXOAHOMY OTBEpCTHIO (0), 1 MOTOK (9), HanpaBIeHHbIH K epefHeil MoJ0CTH

(10) u onpenensrommii yreuky QL. Cranmonapssie nonatku (1) HAMpaBJISIFOT KOJBLEBOH MMOTOK
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BHH3 yepe3 nepenHior noiocts (10) k neHTpy poTopHoi MamuHbl. KonblieBoli pa3nenurenbHbIN
IHCK (2) pa3zmensieT MOTOK Ha MePBbIi MOTOK (5) Mexay creHkoi (11) kopmyca 1 KOJIbLEBbIM
pa3IeNuTeNbHBIM TUCKOM (2) M BTOPOH MOTOK (4) MEXIy KOJIBLIEBBIM Pa3IeIUTENIbHBIM TUCKOM (2)

U MIOKPBIBHBIM TUCKOM pabouero koneca (3).

[0037] [TogpoOHOe omKcaHuEe HACTOSIIIErO H300PETEHUs CIIENYeT CO CChUIKOH Ha MpHiaraeMbie
YEepPTEIKU, Ha KOTOPBIX OAMHAKOBBIE 3JIEMEHThI 0003HAYE€HbI OIMHAKOBBIMU CCHIJIOYHBIMU
no3uusiMU. YepTeku WITFOCTPUPYIOT YacTh ONHON U3 CTYNEHEH TUITMYHON POTOPHON MAILIHHBI,
KOTOpasi MOXKET COZlepP KaTh OOHY WMJIM HECKOJIBKO CTyrneHel. HacoCHBIN 31eMEeHT poTOpa Ha3bIBaOT
pabo4mnM KoJIeCOM/KpbUTbYATKOM. [ 'eomeTpust pabouero koeca MOKET BapbHPOBATHCS B TAK
Ha3bIBAEMbIX PaJHaNIbHBIX, CMEIIAHHBIX WJIM OCEBBIX HACOCAX, OHAKO JI0Ooe paboyee KOIeco
UMeeT NePEeaHUI TUCK (MTOKPBIBHOM AUCK) M 3aJHUH JHCK, JIOMATKH MEXIY TUCKAMH U YIUIOTHEHUS,
MHHAMH3UPYIOLIHE YTEUKH U3 00JIaCTel BBICOKOTO JABJICHUS HA BBIXO/I€ POTOPHON MAIIHHBI B
001acTH HU3KOTO JABJICHUS HA BXO/E POTOPHOM MammuHbl. Hacrosiee n3o0perenue
WUTFOCTPUPYETCS TOJIBKO CO CChUIKOM Ha IEHTPOOEIKHBIM HACOC € paiHalibHBIM THIIOM IOTOKA, HO
OHO MOXeT OBbITh JIETKO aIaNTUPOBAHO CIIELHATUCTAMH B JAHHOH OOJIACTH TEXHUKH K IPYTHM

TUIIAM POTOPHBIX MAIlUH.

[0038] Bun B nonepeuyHOM pa3pese NepBoro NpeAnoYTUTEbHOIO BAPUAHTA OCYIIECTBIICHUS
HACTOsIIIEero n300peTeHus n3o0pakeH Ha ur. 2. 3aech KPYIHBIM IIJIAHOM TOKa3aH MPUMEp
BEPXHEro yIia pOTOpPHOI MaInHb! (BHeIIHel nepudepuiiHoi yactu pabodero kojeca) BOIM3N
BBIXOZ1a JKMIKOCTH, YTOOBI MPOMJUIIOCTPUPOBATH HOBBIE 3JIEMEHTBI M300pETEeHNUs, yCTAaHOBJIEHHBIE B
5TOM MecTe. AHAJIOTHMYHbIE 3JIEMEHThI KOHCTPYKIHH TAK:KEe MOTYT OBbITh YCTAHOBJIEHBI B APYTUX

MeCTax POTOPHONU MALIUHBL

[0039] Hacrosiiee n300peTeHre MPEeanoYTUTEIbHO MOKET ObITh UCIIOJIB30BAHO B OJTHOM MJIH 00enX
OOKOBBIX MOJOCTSIX OJHOCTYTIEHYATONH POTOPHOI MAIIMHBI & TAKKE B MEPENHEH MIH 00enX OOKOBBIX
MOJIOCTSIX KaKJOM CTyNEHU MHOTOCTYIIEH4YaTON poTopHON MamuHsl. [Ipeanonaraercs, 4to B
OOKOBOI1 MOJIOCTH UMEETCsl TPAH3UTHBIN MOTOK YTEUKH, TIOCTYIAIOLINI B OOKOBYIO ITOJIOCTh
pabodero koseca yepes konblieoi 3a30p (119) Ha nepudepun padbodero koneca M BhIXOISIIHHA

yepes Nnepeanee yIUIOTHEHUe pabodero koseca (He MOKa3aHo).
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[0040] OcuoBHoit nmotok sxuakoctu (117) yepe3 padouee KoIeCo MPOIBUTAETCS JIOMACTIMH
pabouero xoneca, uMmerornero nepenHuit auck (113), obpasyrowmuii Ha nepudepun 3asop (119)
Mexay pabounm koecoM U kosbloM (110B), koTopoe KeCTKO MPUKPEIICHO K CTALIMOHAPHOMY
kopmycy (118). Konbuesoii pazgenurenbhblil quck (112) BMecTe ¢ HanpaBIsSOLIUMHE JIOTTATKAMHI
kaHana (115A) mosker OBITH *KeCTKO MpuKperuieH k koprycy (118), obpa3syst oOparHsiit

HaIpapISIOINH anmapar/KaHal il BTOPUYHOTO ITOTOKA.

[0041] Bpararoieecs: pabodee koseco (BKIOUas mepeanuii auck padbodero koneca (113))
npoasuraet ¢uroua B ocHoBHOM notoke (117) B nuddyszop / yaurky (116), koropas no
OKPY’KHOCTH OXBaThIBa€T padodee KOJIeco, U lajiee K BBIXOAHOMY OTBEPCTHIO POTOPHOH MAIINHBI.
mamrnaa. HeGonbmoit o6bem 3Toro moToka nporekaer yepes KoibLeBoi 3a3op (119),
oOpasoBanHbIi AUCKOM KpbutbuaTku (113) u konbom (110B), u3 obnacTu BEICOKOTO IABJICHHS B
00J1acTh HU3KOTO AABJICHHUS - [TOKAa3aHO Ha (ur. 2 cTpenkaMu. JTa TpaH3UTHAs yTeuka (aronna
yepe3 KobLeBoit 3a30p (119) uMeeT BBICOKYIO TAHT€HLUAIbHYIO CKOPOCTh U YaCTOTY MYJIbCALIH
JaBJICHUs], BbI3BAHHOMH JIoNacTsMu pabouero kojeca. BHyTpeHHs CTOpOHA KOJIbIIEBOTO KOJIbLIA
(110B) oOpasyer BHELIHIOK TPaHUL KOJBIIEBOTO KaHAA JIJIsl TAKOTO TPAH3UTHOT'O MOTOKA YTEUKH,
TOI'Zla KaK BHELIHsIsI CTOPOHA KOJIBLIEBOTIO pasfenuTenabHoro aucka (112) oOpasyer BHYTpEHHIOH0
TPAHULY JJIs TOr0 MOTOKA. OKPYKHOH IMOTOK HAMPABISIETCS B Mepr(epUIecKoe KOIbLEBOES
npoctpancTso (110). Xunkocts B 6okoBoii monoctu (114) pabouero koneca ueHTpudyrupyercs
Bpamaromumes nepeaaum nuckom (113) pabodero koneca HapyKy ¥ TAHTEHITHAIBHO K

nepudepuitHoMy kKonbLieBoMy mpoctpancTsy (110).

[0042] Ilo cpaBHEHUIO C MPENIIECTBYOIINM YPOBHEM TEXHUKH, TPAKTUYECKH HE HMEIOIIINM
nepudepruyuecKoro Kojbiesoro npocrpanctaa (110), aBTopbl HaCTOSLIErO N300pEeTeHNUs
HEOXXHJTAHHO OOHAPY KHJIH, YTO KOJbLEBOE MpocTpaHcTBO (110), koTopoe umeer pazMepsl
JIOCTAaTOYHO OOJbIINE, YTOOBI IO3BOJUTh TAHTE€HIIHAIBHOE MepeMelieHue Grounaa mno nepudepuu
KOPITyCa POTOPHOM MAIIMHBI MPAKTHYECKU 0€3 COMPOTUBIIEHHS], 00€CTIEUNBAET 3HAUHTETbHBIE
MPEUMYINECTBA B CIIIAXKIBAHUY KOJeOaHUH NaBJICHUS U OKPYKHOH HEPaBHOMEPHOCTH BTOPUYHOTO

TEUEHHs1/TIOTOKa POTOPHOIN MaIIMHBL

[0043] )Kunkocts u3 nepudepuiiHoro koibLesoro npoctpancTsa (110) monagaer B kanan (115) u
Jajiee Te4eT MO HAMPABJIEHUIO K OCU POTOPHON MaluHbl. B konbueBom OalinacHoM kaHaue (115)

MOTyT OBITh MPENYCMOTpPEHBI HanpaJistonue jonatku (kaHan (115A)), npeobpasyroiue
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TaHTeHIMAIbHBINA TOTOK (IIONIA B MPEUMYIIECTBEHHO PagHaibHbIN OTOK K Bajy padouero
kosieca. Hampasisirorue nonatku kaHana (115A) MoryT 3aHIMAaTh BECh HITH 4aCTh KOJIBLIEBOTO

kaHana (115).

[0044] YuuTtbiBasi, 4TO CTOPOHA NepUEPHITHOTO KOJbIEBOro mpocTpancTra (110) oTcTouT Aanbiie
OT OCH pOTOpa, 4eM KOJbLeBoi 3a30p (119), Bce yTeuku U3 KOJIBIEBOro 3a30pa, HMEIOIIHE BBICOKYIO
TaHTe€HIIMAJIBHYIO CKOPOCTh, OyAyT MPOXOAUTE B NepudepuiiHoe KobleBoe nmpoctpancTso (110).
JKunkoctb, HeHTpUPYTrHPOBAHHASI HAPYXKY BpalmaromumMcs nepenaum arckom (113) pabouero
KOJIeCa M UMEIOINAsl BBICOKYIO TAHTE€HIIMAJIBbHYIO CKOPOCTD, TakXKe OyeT nocTynarh B Oonee

IUCTaJbHOE Tepudepudeckoe Konblesoe npoctpanctso (110).

[0045] ITepudepuiinoe konblieBoe npoctpancTso (110) pazpaboTaHo s yCpeTHEHUS WU
HOPMAJTU3ALIUU OKPYXKHBIX HCKAKEHUH MMOTOKA, JIOKAJIBHOTO IABJICHHS U TYpOYJIEHTHOCTH
KHUJIKOCTH B niepudepuitHom konbLeoM npoctpanctse (110). XKuakocTs, mocrynaromast B
nepudepuyueckoe KoblieBoe mpocTpaHcTBo (110), uMeeT BBICOKYIO CTENeHb W3MEHEHHsI MOTOKA B
HOPMAJIbHOM HAIpaBjieHUH (HapuMep, BUXPH) U OyIET TAroTeTh K CAaMON AUCTAIbHON YacTH
nepudepuitHoro konbieBoro npocrpanctea (110). Co BpemeHeM, TpeXMepHbIii TOTOK B AUCTAIbHOM
obnactu nepudepuitHoro koJbieoro npocrpancraa (110) Oyner cranoBuThHCs Bee Oosiee u Ooee
IBYMEPHBIM M OTHOPOIHBIM, IMTOCKOJIbKY IMOTOK MUTPUPYET BO BHYTPEHHIOK YacTh NnepudepuitHoro
kousbLieBOro npoctpancTsa (110) HemocpencTBEHHO mepen TeM, Kak Oy[eT HalmpaBlieH B KOJbLEBOM

kaHan (115A).

[0046] Oxpy>kHOMY yCpPEIHEHHIO AaBIEHUS MOXET CIIOCOOCTBOBATD MOBTOPSIIOLIUICS MPOLIECC:

a. yMEHbIIEHHE CKOPOCTH 3aKPYTKH, YUUThIBast OOJIBIINIA PAJUyC TUCTATBHON YacTH

nepudepuueckoro konpuesoro npocrpanctsa (110), 32 koTopbIM crenyer

0. yCKOpeHHe 3aKpYTKH, KOTia >KUJKOCTh MUTPUPYET K Oosiee Onmn3Kkoit (Onke K LIEHTPaJbHON OCH)

oOnactu nepudepuitHoro KobLeBoro nmpocrpancraa (110) cornacHo 3aKOHY COXPaHEHUs SHEPT U,

B. HETIOCPEACTBEHHO MEPE] BXOAOM B KOJIbLIEBOI OaiilmacHbIi/ 00XOMHOM KaHa HAMPABJISIOLINX

aonatok (115A).
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[0047] Pa3zmepr! nepudepuitHoro konblLiesoro npoctpasctsa (110) momkHbI OBITE 1OCTATOUHO
OonpmmMu, 9ToObI 0becrieunTh TeueHue padoueii cpenpl 6€3 3aMeTHOTO CONPOTHBIICHHS B
OKPY>KHOM HAaIpaBJIEHUH U CIIENaTh BO3MOKHBIM yCpPEeIHEHHE NaBJICHUS 110 OKpY KHOCTHU. 11t 3TOr0
BHYTPEHHHIU paanyc nepudpepudeckoro KonbLeBoro npoctpanctsa (110) moxer ObITh BHIOpaH
PaBHBIM IPUMEPHO 1/2 pacCTOSHUS MEXIY PaaIyCOM TOPLIOBOI MOBEPXHOCTH padovero Koyieca u
paguycoM YIUIOTHEHMs 0 MPUMEPHO MOJIHOTO paanyca pabodero kojeca. Kpome Toro, BHEIIHUI
panuyc neprugepuaeckoro Koibuesoro npoctpanctaa (110) Moxker ObITh TAKUM XKe, KaK U paguyc
CIHpaJbHOM YaCTH HUXKE MO MOTOKY OT pabouero koneca. Kpome toro, urmpuna nepugepuiiHoro
KoJbLieBOro npoctpanctsa (110) MokeT ObITh B TPH pa3a Oosblie, yeM o0mas mupruHa OOKOBOM

nojioctu (114) pabouero koneca u GaiinmacHoro kanana (115).

[0048] Bo3moskHO pumMeHeHre Kkousblia (110A), KoTopoe MOXKeT ObITh )KeCTKO MPUKPETUIEHO WU
copMHPOBAHO € KONBLEBBIM pa3aenuTe’bHbM AuckoM (112). Konbio (110A) BemonHseT n8e
(GyHKIUH. Bo-nepBbIX, OHO MOXKET YBEJINYUTh MEXAHUYECKYIO IPOYHOCTD KOJIBLIEBOTO
pazpenutensHOro aucka (112) 3a onmopoii HanpaBISIOIUX JIONATOK KOJBIIEBOrO OOXOAHOTO KaHaa
(115A), xoTOpBIE MOTYT OBITH KECTKO MpUKperieHbl kK kopnycy (118). Bo-BTopeIxX, yuuThiBas ero
BBICTYII B BUI€ OOBIYHOTO NMPSMOYTOJBHOTO CeYeHHs NepH(epUilHOro KOJIbIEBOrO IIPOCTPAHCTBA
(110), xomsuo (110A) usmensier npodune nepudepuitnoro koipuesoro npocrpancrsa (110), Biauss
Ha TUHAMHKY MOTOKa BHyTpH Hero. Koraa notok B nepudepuitnom xonblieBoM npoctpancTse (110)
CTAHOBHUTCSI OOJiee ABYMEPHBIM, OH TSTOTEET K CBOEH BHYTPEHHEH CTOPOHE U M3-3a MEHBIIETO
panuyca yBeIHUUBAETCS CKOPOCTb 3aKPYTKH ITOTOKA. JTO Cilyyail, MpearnonaraeT paBHOMEPHYIO
IUPUHY KoJbLeBoro nepudepuiinoro npocrpanctsa (110). Hammune xonbua (110A) moxker
U3MEHSITh IIUPUHY BIOJb NepudepuitHOro kojbieBoro npocrpanctsa (110). B pesyabrate
HUMEIOTCS TPU Pa3jieNbHble KOJbIIEBbIE 00IACTH, U3MEHSIOLINECS pafuailbHO A0 [IEHTpa
Bparnaromelicss MamuHel. Camast AUCTaIbHAs YaCTh KOJbLEBOH oOnacth (30Ha 1) siBisiercst
HanOoJiee AUCTAIBHOM 10 OTHOLIEHUIO K KoJbIieBoMy Koibly (110A), nmeromemMy MakCUMAaIbHYIO
IIUPUHY U 00eCTIeunBar0IeMy HanOOJIbIIYI0 OOBbEMHYIO IUIOMAb Il HOPMAIM3ALHIH TIOTOKa. B
3oHe 1 Gosee nByMepHBIi (PaBHOMEPHBIH) MOTOK OyIeT TATOTETh K CBOEMY BHYTPEHHEMY PanyCy.
ObnacTtb, paguanbHO CMEXHAsI ¢ KOJbLEBbIM KOJbIIOM (110A), onpenensier 30Hy 2 ¢ MOMAaroBbIM
YMEHBIIEHNsI IINPUHBI, BEI3SBAHHBIM HaJIiuueM KonbleBoro nucka (110A). Pesynsrupyroimee
COIPOTHUBJIEHUE [Tl IPOHUKHOBEHUS JKUAKOCTH B 30HY 2 «Pa3KMKaeT» MOTOK B 30HE 1, BBI3bIBAS

ere OOJIBINYI0 HOPMAJTH3ALNI0 UCKAKEHHUH JKUAKOCTH B 30HE 1. B 30He 2 Oonee nByMepHBIi
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(paBHOMEpPHBIIT) OTOK TATOTEET K CBOEMY BHYTPEHHEMY PaAHyCy, UMest OOJbINYIO TAH€HLIUAIbHAS
CKOPOCTb, 4eM O0BEMHAsI CKOPOCTh JKUAKOCTHU B 30HE 1. 30Ha 3 Hanbonee OM3Ka K HEHTPATbHOMN
ocu pabouero koeca, Ipy 3TOM HMIHPHHA KOJbIeBOro kosbia (110A) cykaercst OT MOJHOW IHUPUHBI
10 HyJI Ha BXOZI€ B KOJIbIIeBOI 00xonHoM kaHan (115). DTo cykeHHe yBeTUUNBaeT IHPUHY
nepudepuitHoro kospieBoro npocrpanctsa (110), TOCTYMHOrO s MOTOKA KUIKOCTH B €r0
Omokaiimei kKonpIeBol 00IacTy, BBI3bIBAS YMEHbIIEHHE CKOPOCTH 3aKPYTKH, KOTJa KUIKOCTh
npubmKaeTcs K KoJblieBoMy o0xoqHoMy kaHany (115) u BXORUT B KONbLIeBOI 0OXOAHOI KaHa €
Hanpasisiromumu jonactsamu (115 A). TTonoOubie 3¢ dexTbl n3MEeHeHNsT CKOPOCTH 3aKPYTKH B
nepudepuitHoM KonbiieBoM npoctpaHcTse (110) myTeM n3MeHeHUs ero IMUPHUHBL, MOTYT ObITH
JAOCTUTHYTHI ITyT€M U3MEHEHUs! PO APYroii CTOPOHBI NepU(EPUITHOTO KONbLEBOTO

npoctpaHcTsa (110) (To ecTb ieBOI CTOpOHBI Ha (ur. 2), Kak MokazaHo Oosnee moapoOHO Ha ¢wur. 3.

[0049] Uro kacaercs obecrnieueHus: 6ojiee paBHOMEPHOTO OKPYKHOTO pacIpeeieHus JaBIeHUs 1
CKOpOCTeH NOTOKAa B IIepeHEeM YIUIOTHEHUH U B OOKOBOM MOJIOCTH pabodero Koeca, TO JIs
yJIy4IIeHHUs] POTOP-ANHAMHUYECKUX XapaKTEPUCTHK MAIIUHBI, ellle OJHA HOBasi KOHCTPYKTHBHAs
0COOEHHOCTb MOXKeT ObITh npeoxkena. OcHOBHOM MOTOK (117) 0OBIMHO BBIXOAWT M3
Bpararolierocsi pabouero kojeca 1 BXOAUT B yIUTKY (116), koTopas MoxkeT OBbITh He
OCECUMMETPUYHOMN. Y IUTKH UMEIOT "s3bIK" (OOBIYHO OIMH, & MHOTAA | ABa). SI3bIK MO CBOEIH
IPUPOJIE BBI3bIBAET M3MEHEHHE NABICHUS U CKOPOCTEH MOTOKA [0 OKPY>KHOCTH Ha BXOJE B YIIUTKY.
Konsnesoe nepudepuiinoe npoctpancTso (110) i HanpapsroLIne JONaTKU 00XOAHOTO KaHaa
(115A) sIBSIFOTCSI HEMOABIKHBIMU KOMIIOHEHTaMH, TOAOOHBIMHU "s3bIKY" (s13bIKaM) yiuTku. OHU
MOT'yT OBITh CKOHCTPYHPOBAHBI TaK, YTOOBI OHU OBUIN HEOIHOPOAHBIMU IO OKPYKHOCTH, YTOOBI
KOMIIEHCHPOBATb MJIH UCTIPABJIATH OKPY>KHbIE HEOIHOPOIHBIE BO3IEHCTBHS SI3bIKA (OB).

OCYH_IGCTBJ'IGHI/UI TaKHUX MOI[I/I(l)I/IKaLII/II/I KOHCTPYKIMU MOT'YT BKJIKOYATh B ceOst:

a. OKpY’KHO€ U3MEHEHHE MJIOTHOCTHU (Ha paauaibHbIIA MPOJIET) MK IIara HarmpaBJIsSIOLIUX JIOMACTel

obxonHoro kaHana (115A), nnu

6. OKpy»KHOE N3MEeHEeHHe pa3MepoB KoubLieBoro nepudepuiinoro npocrpancraa (110), Hanpumep,

HU3MEHEHHE COOTBETCTBYIOIINUX PAIUYCOB €ro JUCTAIbHON U O KaMIIel CTEHOK, UK

B. OKPY>KHOE€ U3MCHEHUE IHUPUHBI WX TJIOMIAAN MOMIEPEUHOr0 CCUCHUA KOJIbLEBOTO O6XOI[HOFO

kaHana (115),
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e BCe Takue MOANGUKALINY UCTIONb3YIOTCA AJIs1 U3MEHEHHUs JIOKAJIbHOTO COMPOTUBJIIEHUS TIOTOKY
IO OKPYKHOCTH nepudepuitHoro kosplesoro npocrpanctsa (110). PasniuHbie Kpyrosble
M3MEHEHUs / U3MEHEHUs KaueCcTBa MIOBEPXHOCTH (IIEpOXOBATOCTh, TPABJIEHbIE JIOMATKU U T. 1.)
TaK)k€ MOTYT OBITh HCIIOJIB30BAHbI IJIs1 KOMITIEHCALIMH KPYrOBOTO AucOaianca OaBIeHus U

CKOPOCTEH MOTOKA B HETIOCPEICTBEHHON OJIM30CTH OT SI3bIKOB YIIMTOK.

ITOAPOBHOE OITMCAHHME BTOPOI'O BAPUAHTA OCYIIECTBJIEHUA U30BPETEHUA

[0050] Bun B monepeyHOM pa3pese BTOPOro BapUaHTa OCYIIECTBICHHUS HACTOSIIETO H300peTeHNs,
NIOKa3bIBAIOMINI (PPArMEHT MAIIMHBI PSIIOM C BBIXOJIOM pabodero koineca, n300paskeH Ha ¢ur. 3.
IIpeumy1ecTBa BTOPOro BapuaHTa BKIIOYAIOT B ceds: (1) ynydiIeHHy0 TUHAMUKY [TOTOKa, (2)

Oonee KOMIAKTHYO KOHCTPYKIHIO | (3) Oosee HU3KKME MPOU3BOACTBEHHbBIE 3aTPATHI.

[0051] Bo Bpemst paboThl pOTOPHOH MaIIuHBI pabouee Kojieco (BKIoYas NepeaHmid JUCK pabodero
xoneca (123)) nmpoxsuraer norok padouero koneca (127) B Hanpasiennn auddysopa / yauTku
(126), xkoTOpPBIt MOXKET OKPYKHBIM 00pa30M OXBaThIBaTh pabodee Koseco. TpaH3uTHAS yTeuKa,
UMEIOIasl BBICOKYIO TAHTEHIIMAIBbHYIO CKOPOCTb, MIPOTEKAET Yepe3 KoJblieBok 3a30p (129) u nanee
nepeMeInaeTcsi B paauaibHO 0ojiee AUCTAIbHYIO WM OTAANEHHYIO 00acTh neprudepuieckoro
kosbIeBOro npocTtpancTsa (120), koTopoe orpannueHo kosblioM (120A). XKuakocts B O0KOBOI
nojoctu padbodero xomneca (124) neHTpudyrupyercst HapyKy U TAHT'€HLIAJIBHO BCIEICTBHH
BpaLEHUs MepenHero nucka padouero koneca (123). Uepes Toper pabodero Kojeca *KUIKOCTh
nepeTekaeT B pagHalibHO OoJiee UCTANBbHYIO 00aCTh Mepru(epUIeckoro KONbLEBOro NPOCTPAHCTBA
(120) u BbIXOIUT B KOJIBLIEBOM 00BOAHOM KaHau (125), a 3aTeM OBUKETCS B PagUuabHOM
HampaBJIeHUU K 00JIaCTH BTYJIKH B LICHTPE BpallaroLIeiicss MaluHbI (He mokas3ana). Hampasnstonue
JIOTIACTH KOJIbLIEBOrO 00X0AHOro KaHana (125A) MOryT HaXOOUThCS BHYTPH KOJIBLIEBOTO 00X OHOTO
kaHana (125). OHu Takke MOTYT UCTIONb30BaTh OZIHY U TY K€ KOJIBLIEBYIO ITOJIOCTh U HANIPABIIATh

TaHFeHLII/IaJ'IbHHﬁ IMOTOK pagvaJIbHO B HAITPABJIICHUU CTYIIUIbI.

[0052] NuHamuka roToka B nmepudepudeckom KoJblieBoM npoctpaHcTse (120) pa3BuBaercs
cnenyromum odpasom. Konbuesoii paznenurensubiil quck (122) npomomkaercst paguaibHO HApY Ky
3a Ipeaesbl TOUKH, T€ OH MOXKET ObITh XKEeCTKO MPUKPETJIeH K HanpasisromumM onatkam (125A)

KOJIBLIEBOr0 0OXOMHOT0 KaHaa, obpasys BeicTym (122 ') B mepudeprnueckoM KOJIbIIEBOM
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npoctpancTse (120). Takoii BEICTYII KOJNBLEBOTO pa3aeuTeabHoro Aucka (122) Bei3siBaet
o0pa3oBaHUe IBYX COCEIHUX KOJBLIEBBIX 30H, KOTOPbIE YACTUYHO OTAENEHbI APYT OT APYyra JUCKOM
(122). OGnactp BHYTpH nepudpepruIecKoro KoybleBoro npoctpancraa (120) u cripaBa oT caMoii
JMCTAIIbHON MOBEPXHOCTH KOJIBIIEBOTO pa3zienuTenpHoro nucka (122) va gur. 3 onpexnensier 30Hy
A. ObnacTb ciieBa OT CaMOl TUCTaIbHOM MOBEPXHOCTH KOJIBLIEBOTO pa3AeuTeNbHOro Aucka (122)
ornpexnensier 30Hy B. 30Ha A monydaer KHIKOCTh, TOCTYIAIOMYIO B Tepudeprieckoe KOIbLEeBoe
npoctpaHcTBO (120). DTa )KUAKOCTD BBIXOAUT U3 NeprdepuitHoro konpleBoro npocrpascrsa (120)
yepes 30Hy B. JKunkocTs, moctymnaroinas B 30Hy A U3 KOJbLEBOM O0koBoit monoctu (124),
HEHTPUPYTUPYETCs paIuabHO HAPYXKY BpaLArOLIMMCs epenqHum nuckom (123) pabouero koneca
U UMeET BBICOKYIO TAHI€HLIUAJIBbHYIO U PAIHAIbHYK) CKOPOCTD, a >KUAKOCTb, OCTYNAOLIAs Yepes3
KoJb1IeBOH 3a30p (129), nMeeT BBICOKYIO TAHTE€HIHAIBHYIO CKOPOCTh. UMITyJIbC 3THX IBYX
MOCTYNAIOLINX TOTOKOB JKUAKOCTH MEPEHOCUTCS B CAMYIO IUCTANBHYIO YacThb nepudepuitHoro
KOJIbLIEBOTO mpocTpancTsa (120), re OH CMEINBAETCS C KUAKOCTHIO, YKe MPUCYTCTBYIOLIEH B 30HE

B.

[0053] Heckosbko 0COOEHHOCTEH, OKa3aHHBIX HAa (PUT. 3, MOXKET UCTIONB30BAThCS AJisl O0JIer4eHuUs
nepeMeleHNs JKUIKOCTH U3 30HbI A B 30HY B B ux nucranbHol (Hanbonee nepudepuiinoii)
obnactu. Bo-niepBbIx, KonbleBoe KoJbi0 (120B) MoskeT ObITh BCTaBIEHO U CHOPMHUPOBAHO TAKUM
00pa3oMm, 4ToOBI IOCTETIEHHO YMEHbIIATh IIUPUHY 30HBI A ¢ OOJBIINM PaguyCcoM, B pe3yJbTaTe
yero HauOoJee AucCTaibHast 00JacTh nepuepuitHoro KopLeBoro npoctpancTsa (120) cranoBuTCS
NPEeUMYILIECTBEHHO 3aHSITON 30HOH B (Takas qucranabHasi 00JacTh UMEET CaMblii HEOJHOPOIHBIN
noToK). BO-BTOpBIX, JieBast BHEILIHsIsI CTEHKA 30HbI B MOKET OBbITh CKOHCTPYUPOBAHA TAK, YTOOBI
MPOXOIHTH CJIeBa OT KOJIbLIEBOr0 00XonHoro kaHaia (125), ysenuunsas 00beM 30HbI B, 1 0coOeHHO
B ee Haubosee yaaneHHoi obmacti. ITo MOKeT UMeTh 3PP EKT aHAIOTUYHOTO TaJbHEHIIETo
yBeJIUUeHHs] AUCTaNbHON 00sacTu neprdepruieckoro KoablieBOro MpoCTPaHCTBA, KOTOPOE 3aHITO
30HO# B. 1 B-TpeThux, BhICTyNaroast 4acthb (122 ') KOJbLEBOro pa3AessiioIiero A1Ucka MOXeT ObITh
CKOLIEHA TaK, YTOOBI €ro caMbli JUCTaNbHBIN Kpaii OblT HA €ro MpaBoii CTOPOHE, KaK MOKa3aHo Ha
PHCYHKe, JUIs AaJbHEHIIero YBEJINYeH!s] OTHOCHTEIbHOU IOJIN TUCTATIBbHON CTOPOHBI

nepug epruuecKoro KojbieBoro npocrpanctaa (120), koropoe obpa3syer 30Hy B.

[0054] MoryT ObITh U Ipyrye NPeHMYIIeCTBa, CBI3aHHbIC C YACTUYHBIM pa3esieHHeM
nepudepuitHoro KopieBoro nmpocrpanctaa (120) Ha nBe 30HbI A 1 B. [1o cpaBHEHHIO € NIEPBBIM

BAPUAHTOM OCYLIECTBJICHNUS, TIOKa3aHHBIM Ha (ur. 2, paauanbHO Onvkaimas obnactb
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nepudepuitHoro konpleBoro npocrpanctaa (120) B obmactu 30HbI A 3TOro BapUaHTa
OCYILECTBJICHUS] UMEET ropa3ao OonbLIyio 3G (EKTUBHYIO ITUPUHY, YEM KOJIbLIEBON KaHAa,
00pa3oBaHHBIN KOJBIEBbIM KOJIbLOM (110B) 1 konbueBbIM pazaenuTenbHbM quckoM (112) va dwur.

2. Orta obnacte OONMbLIEH HIMPUHBI UMEET TPH MPEUMYLIECTBA:

a. uMeeTcst OoJbIIee MPOCTPAHCTBO AJISI CIMSIHHS OCTYIAIOLINX ITOTOKOB JKUAKOCTH (TIOTOK uepes
KoJb1IeBOH 3a30p (129) u sxuaKoCTh, HeHTpupyrupyeMas BpallaromuMcs nepeqHuM auckom (123)),

TEM CaMbIM YMCHbIIAsA Typ6y.]'IeHTHOCTI> IMOTOKA, BBI3BAHHYIO UX CIUAHUEM,

0. aTa OoJbIIAas HUPHUHA, KOTOpasa 3aHdATa BXOAAINUM ITOTOKOM KUIAKOCTH, B HGIZCTBHTGJ'II)HOCTH
MO3BOJIACT TAKKE OCYILIECTBJIATh HOPMAJIMU3AaLHIO IMOTOKA MO OKPYXKHOCTH, B TO BPEMA KaK KUAKOCTb
BCC €II€ TCUECT B HAIIPABJICHUHN HAPYXKY, TEM CaMbIM 3allyCKas IMpoHeCcC HOpMaJIn3alnun rnoToKa

paHblle, U

B. BbIPABHUBAHHUE OaBJICHUSA 11O OKPYXKHOCTH obJierdaercs 3a cuer TOro, 4TO OCPEAHCHHAasA OKPYKHasA

CKOPOCTh 00J1aCTH / AyTH B 30HE A OTIIMYAETCsI OT CKOPOCTH B 30He B B TOI ke obmactu / nyre.

INOJAPOBHOE OIITMCAHHUE TPETBEI'O BAPMAHTA OCYIIECTBJIEHMA M30BPETEHUA

[0055] HeckoNbKO MOMEPEYHbIX CEUEHUH albTEPHATUBHBIX BAPUAHTOB OCYIIECTBICHUS TPETHETO
BapUaHTa OCYLIECTBIIEHUS HACTOSIIEr0 N300peTeHus n3oopakeHsl Ha dur. 4A, 4B u 4C.
[IpenMy1ecTBa TPETHErO BApUAHTA OCYIIECTBJICHHS HACTOSIIETO U300PETEHHSI BKIIFOYAKOT B CEO0sI:

(1) emme Oonee KOMNAKTHYIO KOHCTPYKLHIO, (2) TOMOJHUTEIBHbIE BO3MOXKHOCTH CHIKEHHUS 3aTpar.

[0056] OcnoBHOI OTOK sxuakocTd (137) uepe3 pOTOPHYIO MAIIUHY MPOABUTAETCS JIOACTSIMU
pabouero koneca, nMeromero nepenHuii auck (133), koropeiii o0pasyer Ha nepudepun 3azop (139)
¢ nepudepuitapiM kobLoM (130A), KOTOpOE JKEeCTKO NPUKPEIUICHO WK CPOPMHUPOBAHO BMECTE CO
crauuoHapHbIM KoprycoM (138). Konbresoii pazaenurensablil auck (132) BMecTe ¢ KOJIbLEBbIM
00BoaHBIM KaHAIOM (135), KOTOPBIH YaCTHYHO MITUM MOJHOCTHIO 3aHSAT HAIPABJISIOLIMMU
aonatkamu (135A), koTopbie MOTYT OBITh KECTKO MPUKPEIUIeHbI K koprycy (138), BMecte oOpasys

BOSBpaTHbIﬁ KaHaJl AJisi BTOPUYIHOTO IMOTOKaA.
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[0057] Bo Bpemsi paboThl pabouee KOJIeco, BKIIOUArOLIee MepegHuii Tuck padouero komueca (133),
HarmpasJjsieT OCHOBHOM noTok (137) pabouero koneca B nuddysop / ynurky (136), koTopast MOKeT
OKPY>KHBIM 00pa3oM OXBaThIBaTh padouee koeco. TpaH3UTHAs yTedKa MPOTEKAET uepe3 KONbLEBOH
3a30p (139) ¢ BBICOKOI TaHT€HLUAIBHON CKOPOCTBIO. DTa yTeYKa MPOUCXOIUT B paAHalIbHO OoJee
IUCTAIBHYIO 00JIACTh MepudpepudecKkoro konbleoro npoctpanctsa (130). XKuakocts B 60K0OBOM
noJjioctu padbouero kojeca (134) uentpudyrupyercs HapyKy U TAHT€HIIUAIBHO C TOMOIIBIO
BpALIAOIIErocs MepeaHero qucka padodero koseca (133) u monmagaer B paauaibHO Oonee
IAUCTAIBHYIO 00JIaCTh NepudepruuecKkoro KonplieBoro npocrpanctsa (130). XKuakocTs B
nepudepuitHoM KonbleBoM npoctpaHcTse (130) BBIXOAUT B JIONATKH KOJIBLIEBOIO OOXOIHOTO
kaHana (135A), a 3aTeM IBUKETCS B paliaIbHOM HAIMPABJICHUH K [IEHTPAJIbHON 00JIaCTH CTYITHIIBI.
ITepembruxu (135A) s HanpaBiIeHUsT KOJIBLEBOrO OOBOIHOTO KaHaIa MOTYT COAEPIKaThCs B
KOJIbLIEBOM 00BOIHOM KaHaue (135), mOCKONIbKy OHU MOTYT COBMECTHO HCIIONIb30BaTh OJHY U TY K€
001aCTh KOJIbLIEBOH MOJIOCTH, TEM CaMbIM TIpeoOpa3ysi MOCTYNAIOIIUN TOTOK C BHICOKOH

TaHFeHL[HaJIbHOfI CKOpPOCTBIO B paI[I/IaJ'[bH]:Jﬁ IMOTOK B HAIIPaBJICHUH LIGHTp&J'[bHOfI CTYIIHULIBL.

[0058] BapuanTs! ocymecTBieHust, TOka3aHHble Ha Gur. 4A, ¢ur. 4B u ¢pur. 4C - npumepbl
BO3MOKHBIX KOHCTPYKLINH, CKOHQUIYPHUPOBAHHBIX AJIs1 U3MEHEHHUS CTENIeHU OJHOPOIHOCTH
OKPY’KHOCTHU KHIKOCTH, JOCTUTaeMoii B iepudepuitHom kojbiieBoM npoctpanctse (130, 140 mu
150) o Toro, KaK »KUAKOCTb BXOAUT B HAIIPABJISIOLINE JIOMATKH KOJBLIEBOr0 OOXOAHOT0O KaHaja

(135A, 145A umu 155A).

[0059] B BapuaHTax OCYIIECTBJICHUS , TOKA3aHHBIX Ha (ur. 4A, Hanpassronue jjornatku (135A)
MPOIOJDKAIOTCS IO CaMoii nepudepuitHoit odaacTi koibLeBoro npoctpanctea (130), B To Bpemst
KaK KOJIbIIEBOI pa3menuTenbHbli auck (132) 3akaHunBaercs Ha 60siee KOPOTKOM paauyce, 4ToObl

MO3BOJIMTD IMOTOKY MOCTYIATh U3 MepudepuitHoOro KoJbiesoro npocrpanctea (130) B kanan (135).

[0060] B BapuanTax OCyLIeCTBIECHHUS, TOKa3aHHBIX HA GUT. 4B, KaK KOJIbIEBOH pa3aenuTeNbHbII
nuck (142), Tak u nepenanpasisirorue Jonatku (145) mpononkarTes: paTuaibHO 10 OTHOM U TOH

JKe TOUKe B nepud)epuitHoM KoJbLieBOM mpocTpancTae (140).

[0061] B BapuaHTax OCyIIECTBIEHHS, MOKa3aHHbIX Ha (ur. 4C, KOJbLEBOH pa3aeTUuTEIbHbIN TUCK
(152) BeICTYIAET fajblie HApYKy B nepudepuitHoM KonbLieBoM npoctpancTse (150) mo cpaBHEHHIO
C HaIpaBJAOIUME JonaTkaMu (155A).
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[0062] KoncTpykuus, mokasanHas Ha ur. 4A MOXKET CO3/1aBaTh MEHBINYH) OJJHOPOJHOCTD 110
OKPY’KHOCTH, YeM KOHCTPYKLUs 10 ¢ur. 4B, 4ro, B CBOIO ouepenb, MOXKeET ObITh MeHee

3¢ (HEeKTHBHBIM B JOCTHKEHHH KPYTOBOH OJJHOPOIHOCTH, YeM KOHCTpyKLus 1o ¢ur. 4C. D10
CBSI3aHO C TEM, YTO BBIXOJ KUAKOCTH U3 mepHu(epHuitHOro KoJbIeBoro npocrpanctsa (130) B
HaMpaBJISIFOIIKE JIONACTU KOJIbLIEBOro 00xonHoro kanana (135A) naxonurcs 6onee yaaneHHO OT
ocu poTopa, 4eM nepudepuiiHoro KonbLeBoro npoctpanctsa (140), u naxe B OONbIIEH CTENIEHH OT
nepudepuitHoro konpiesoro npocrpanctsa (150). ). dKuakocTs, umeromasi HAMOOIBIINH
KOMITIOHCHT CKOPOCTH, HOpMaJ’[beIfI K JIMHUSAM TOKA IMOTOKA, MOXKET HAXOAUTBHCA CHAPYKU ITOTOKA
WM TIPOTEKATh BJIOJIb IUCTAIBHOMN YacTH Mepu(pepruIeckoro KoJIbLeBoro npoctpancTsa (130),
MMO3TOMY KUAKOCTb, BBIXOAALAA U3 HepH(I)eprIHOFO KOJIbLIEBOI'O MPOCTPAHCTBA HA MCHbIIEM
panuyce, MOXET UMETh MEHBLITUI KOMIIOHEHT CKOPOCTH HOPMAJIbHBIN K JIMHUSM TOKA IMOTOKA U,
CJIEIOBATEJIBHO, UMEET OoJiee ABYMEPHBIN 1 PABHOMEPHBIH 110 OKPYKHOCTH MOTOK. Kak mpasuio,
YeM MEHbIIIe IUCTAIbHBIN PaJuyC Ha BXO/€ B HANIPABISIIOLIIE JIONATKH KOJIBLEBOr0 0OXOMHOTrO
kaHana (135A, 145A wnu 155A), Tem Oonblie OKpy»KHast OTHOPOAHOCTh JKUAKOCTH MOXKET OBITh

AOCTUTHYTA.

[0063] AHanoruyHbIM 00Pa30M, MOXKET OBITh JOCTUTHYTA MOBBIIIEHHAS! OAHOPOIHOCTD MO
OKPY>KHOCTH, €CJIM HAIIPABIISIOIINE JIOTACTH KOJIbLEBOro oOxonHoro kanana (145A) He 3aHUMarOT
CaMyI0 AMCTaJbHYIO 4aCTh KOJIbLIEBOTO 00xonHOoro kanana (145), kak nmokasaHo Ha ¢ur. 4B u ¢ur.
4C. ®akTudecky, 3Ta qUcTanbHas obmacts 6e3 Jonacreil KonbLeBoro ooxomHoro kaHana (155)
o0ecrieunBaeT CMeKHOE OTKPBITOE nepudepuiiHoe KOJbleBOe MPOCTPAHCTBO, B NapajIeIbBHOM
KOJIBLIEBOM COOOIIEHNH ¢ NepU(pepUiTHBIM KOJIBLEBBIM NMPOCTpaHcTBOM (150), 4To mpUBOIUT K
MEHee yIaJJEeHHOMY BXOJy B KOJIbLIEBOH 0OXOMHON KaHal HAaNpaBISOIKX Jonatok ( 155A), yvem

(145A) u, cnenoBaTeNIbHO, TOCTHKEHHE 00Jiee PAaBHOMEPHOTO IO OKPYKHOCTH TMTOTOKA.

CnocoOr! nso0pereHus

[0064] OcHoBHasl LieJIb HACTOSLIETO U300PETEHUsI COCTOUT B TOM, YTOOBI YMEHBIIUTD AUCOATaHC
JIOKQJIbHOTO JaBJICHHUS BO BTOPHYHBIX MMOTOKAX LIEHTPOOEKHBIX BPAINAIOIIUXCS MAIIIMH, U CIIOCOOBI
u300peTeHus AJist JOCTHIKEHHS 3TOM LIEIH BKIIIOYAIOT B ce0sl MpeIoCTaBIeHHE TOMOJHUTETbHOM
OTAEJIbHOM KOJIBLIEBOIH 00JIACTH UJTH MPOCTPAHCTBA, 00ECIIEYHBAIOINNX KPYTOBYIO OaIaHCUPOBKY

nasneHus (nepupepudeckoe KobLeBOe MPOCTPaHCTBO). CrocoObl BKIFOUAOT MPENOCTABICHHE
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3TOro nepudeprudeckoro KOJbIeBOro MPOCTPAHCTBA C HU3KUM COMPOTHBIIEHUEM ITOTOKY, YTOOBI
CTUMYJIMPOBATH MUTPALIHIO *KUIKOCTH U3 00J1aCTel BBICOKOTO ABJIeHUs! B 00JaCTH HU3KOTO
HaBlIeHUsI, peann3yst YHKIUIO KpyroBoii OanaHcupoBku. CriocoObl BKIIFOUAKOT STAaIlbl CO3MaHMUs
3TOrO KOJIbLIEBOTO MPOCTPAHCTBA Ha nepudepru OOKOBBIX MONocTel padouero kojeca, B 001acTu ¢
HanOOJIbIIEH CTEMEHIO HCKAXKEHUS IOTOKA U AABJICHUS U, CJIEIOBATEIBHO, B O0NACTH, T MOXKET
ObITb OKa3aHO HauboJbInee BausHue. CrocoObl TaKKe BKIFOYAOT 3Tal 00ECTIeueHUsT TOTO, YTOObI
BHELIHsIsI PaUalibHAast MOBEPXHOCTh MepUepUitHOro KOJIbLIEBOTO MPOCTPAHCTBA Obljia PACTIONIOKEHA
panuanbHO OoJiee MUCTANBbHO, YeM Topell pabovero Kojeca, B pe3yjbTaTe uero mocTynaromas
KHUIKOCTD (YTe4Ka U JKUAKOCTh, HEHTpU(yrupyeMasi BPAIAFOIIUMCS KOXKYXOM KPbUTbYATKH)
€CTECTBEHHBIM 00pa30M NOCTyNalia B epudepuitHoe KOJIbLeBOe MPOocTpaHcTBO. Croco0b
IOTIOJTHUTEILHO BKJIFOYUAIOT B Ce0st 3Tarbl 00ecmedeH s BO3MOXKHOCTH H3MEHSITh COTIPOTHBIIEHHE
o0Tekanuro neprdepuyeckoro KoJabLeBOro MPOCTPAHCTBA B MOMBITKAX OTPEryJIUPOBATh HITH
KOMIIEHCUPOBATh MepudpepudecKie OKpy KHbIE TUCOATaHChI, BHI3BAHHBIE SI3IKOM (SI3bIKAMM)

muddysopa / yauTku.

[0065] Crioco0ObI Takske BKITIOYAIOT B ce0s1 3Tarbl, 00ECIEYNBAIOIIHE BO3MOKHOCTb U3MEHEHUS
YCPEAHEHHOHN CKOPOCTH BPAINAOLIEHCS JKUAKOCTH B PA3JIMYHBIX PATUANIbHBIX AHANA30HAX BHYTPU
nepudepruuecKoro KOJbIeBOro MPOCTPAHCTBA MyTEM H3MEHEHHS ero MHUpPUHBL. CrocoOb!
JOTOJIHUTEJIbHO BKJIFOUAIOT B Ce0s1 3TaIbl, HA KOTOPBIX 00ECTIEYHBAIOT BO3MOXKHOCTh U3MEHEHHS
CTETICHU YMEHBIIEHUSI OKPYKHOTO qucbaianca B neprudepritHOM KOJbLEBOM MPOCTPAHCTBE U
Jonatkax 0OXOMHOTO KaHasa MyTeM M3MEHEHHsI paIualibHONH pa3sHOCTH MeXay nepudepuitHoi
MOBEPXHOCTBIO MEePU(PEPUHHOTO KOJIBLIEBOrO MPOCTPAHCTBA U BXOIOM B OOXO/IHBIE JIOTIATKH
NepeHaNPaBJSIIOIIEro KaHajla. JTO B JEHCTBUTEIBHOCTH MTO3BOJISIET BAPbUPOBAThH CTETIEHD
HOPMAJTU3ALIUH JKUAKOCTH 10 BXOAa B 00BOAHOH KaHas. CriocoObl JOMOTHUTEBHO BKJIFOYAIOT B
ceOs1 3Tarnbl CO3AaHMs NMAapAJUIETbHOTO ABYX30HHOTO MEePU(PEpURHOro KOJIbLIEBOTO MPOCTPAHCTRA,
PACIONIOKEHHOTO PSIIOM JAPYT C APYTOM, UMEIOIIEro COOOIEeHHUE MO IEPUMETPY AJisi O0ecTieueHus
CTpaTU(UKALINH MOCTyHAOIIEH TeKyUYel Cpelbl U KBA3UU3O0JISILUHN OT BBITEKAOLICH JKUAKOCTH. JTO,
B CBOKO OYepelIb, MO3BOJISIET OCYLIECTBIIATh OATaHCHUPOBKY IO OKPYKHOCTHU C YYETOM
U3MEHSFOLIMXCS] KAYeCTB MOTOKA JKUAKOCTHU, BBIXOSIIEH HAPYKy (MOCTyMNaroImen sKUIKOCTH), 110
CPaBHEHUIO C TATOTEIOLIEH KUAKOCTH B HAIPABJICHUN MEHBIIETO paainyca (BbITEKAOIEH
JKHJIKOCTH ), YTO MO3BOJISIET aJalTHPOBATh (TO €CTh IIUPUHY, HAMPABJIEHHUE MOTOKA U T. [1I.) KaXKI0e
MPOCTPAHCTBO, UMEIOIIEE PA3IMUHbIC THIPOAMHAMUYECKUE KAYeCTBa, AJIsl €r0 COOCTBEHHOM
GyHKIUH.
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[0066] IIpenmonaraercs, 4To JFOOOH BAPHAHT OCYIIECTBJIEHHs], 00CYKIAEMBbIH B 3TOM OITHUCAHUHY,
MOKET OBITh peai30BaH B OTHOIIEHUH JIF0OOTo criocoda nzodpeterus u HaobopoT. Takske Oyner
MOHSITHO, YTO KOHKPETHBIE BAPUAHTHI OCYIIECTBJICHUS, OMUCAHHbBIE B JAHHOM TOKYMEHTE, TOKa3aHbI
B KQUeCTBE WLTIOCTPALIMY, a HEe B KQUeCTBe OrpaHuueHui n3oopererus. OCHOBHbIE IPU3HAKH STOTO
1/1306peTeH1/1$1 MOT'YT UCTIOJIb30BATHhCs B PA3JIMYHBIX BAPHUAHTAX OCYIHECTBJICHUA 663 OTKJIOHCHUA OT
¢bopmyel uzo0pererns. CrenuanucThl B JaHHOH 00J1aCTH TEXHUKH PACTIO3HAOT HJIK CMOTYT
YCTaAaHOBUTD, UCIIOJIb3Ys1 O6bILIHI>Ie OKCIIEPHUMEHTDBI, MHOTOYUCJICHHBIE 5 KBUBAJICHTbI KOHKPETHDBIX
npoueayp, OnMCaHHbIX 3A€Ch. Takue >KBUBaJIEHTBI CUUTAIOTCS HaXOIsUMHUCS B paMKax JaHHOI'O

U300peTeHHs] 1 OXBATHIBAIOTCS (POPMYJIOi H300peTeHUsL.

[0067] Bece nmyOnukauy ¥ MaTEHTHBIE 3aBKH , YIIOMSIHYThIE B OMMMCAHUY, YKA3bIBAIOT HA YPOBEHb
KBAJTH(UKALMH CIIELHUATUCTOB B JAHHOW 00ACTH TEXHUKH , K KOTOPOH OTHOCHUTCS TaHHOE
H306peTeHI/Ie. Bce ny6m/n<au1/n/1 U NIaTCHTHBIC 3a4BKHU BKJIKOYCHDBI B HaCTOﬂH_II/II\/'I AOKYMCHT
MOCPENICTBOM CCBUIKH B TOM )K€ CTETICHHU, KaK €CJIM Obl KaKJasi OTAeIbHAs Iy 0K I
IHaT€HTHAasA 3asdBKa 6bIJ’Ia CrieMaJIbHO U UHAUBUAYAJIbHO YKa3aHa AJisi BKIIFOYUCHHS B KAQUCCTBE

CCBIIIKH.

[0068] TepMHH «MIH BX KOMOMHALINNY, UCTIONIb3YEMbIH B TaHHOM OIMCAHUH , OTHOCHTCS] KO BCEM
NEePeCTaHOBKAM U KOMOMHAIIMSM MEePEUNCIIeHHBIX 3JeMeHToB. Hampumep, «A, B, C unmn ux
KOMOMHAIMI» BKJIFOYAeT B ceOs1, mo MeHbIuel mepe, onno u3: A, B, C, AB, AC, BC uiu ABC, u,
€CJIM MOPSIIOK BaJKE€H B KOHKpETHOM KoHTeKcTe, Takke BA | CA, CB, CBA, BCA, ACB, BAC unn
CAB. IIponomkast 3TOT IpUMeED, SIBHO BKJIFOUSHBI KOMOMHALMH, KOTOPBIE CONEPKAT OBTOPHI
OITHOTO WJIM HECKOJIbKUX 3JIEMEHTOB WM TepMUHOB, Taknx kak BB, AAA, AB, BBC, AAABCCCC,
CBBAAA, CABABB u Tak nanee. CuenuaaucT B JaHHON 00JIACTH IMOMMET, YTO OOBIYHO HE
CYLIECTBYET OrpaHUUYEHUI Ha KOJIUYECTBO MPEAMETOB HIIH TEPMUHOB B JTIFOO0I KOMOWHALIMHU, €CITH

HHOE€ HE OYEBHJHO M3 KOHTEKCTA.

[0069] CteneHp, B KOTOPOI OMHCaHWE MOXKET BapbHPOBATHCS, OyIET 3aBHCETh OT TOTO, HACKOJIBKO
BEJINKU MOTYT ObITb H3MEHEHUs, U BCE K€ CIELIUANNCT B JAHHON 00JIaCTU TEXHUKH MPU3HAET, UYTO
Moan(ULIMPOBAHHBIN MPU3HAK BCe ere odnanaer TpeOyeMbIMH XapaKTePUCTUKAMU U
BO3MOKHOCTSIMH HEM3MEHEHHOT'0 NPU3HaKa. B 1eiom, Ho ¢ yueToM npeabInyLiero 00CyKIeHus,

YHCJIOBOE 3HAYCHHE B JAHHOM JIOKYMEHTE, KOTOPOe MOIU(PHIIUPYETCS CIIOBOM MPHUOITHKEHUS,
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TaKUM KaK KIIPUMEPHO», MOXKET OTJIMYATHCS OT 3asBJICHHOIO 3HAYEHUs 110 MEHbIIel mepe Ha £ 1, 2,

3,4,5,6,7,8,9, 10, 12, 15, 20 umm 25%.

[0070] Bce ycrpoticTsa 1 / ninn criocoObl, pacKpBIThIE U 3asBJIEHHBIE B JAHHOM JOKYMEHTE, MOTYT
OBbITB BBIOJHEHBI 0€3 Ype3MePHBIX SKCIEPHMEHTOB B CBETE HACTOSIIErO OMUCAHUS. XOTs
yCTPOICTBa M CLIOCOOBI 3TOTr0 N300peTeH s ObUIH OMUCAHBI B TEPMHUHAX MPEATIOUTUTEIBHBIX
BApUAHTOB OCYILECTBIICHUS, CIIEL[HAINCTAM B JAHHON 00JIACTH TEXHUKH JOJKHO ObITh OUEBHUIHO,
YTO K yCTpoiicTBaM H / 1k crioco0aM M Ha 3Tarax WM B IOCIEI0BATEIbHOCTH STallOB MOTYT
IPUMEHSATHCS] U3MEHEHHUs Cr1oco0a, ONMMCAHHOTO B JAHHOM JIOKYMEHTe, 0e3 OTCTYIUIeHUsS OT
KOHIIETILINH, CYIIIHOCTH U 00beMa n3o0peTeHus. Bee Takue aHanornyHble 3aMEHUTENN U
Moau(dUKauK, OUeBHIHBIE IS CIICLUAINCTOB B TAHHOH 00JIACTH TEXHUKH, CUUTAIOTCS
HaxOJSIUMHUCS B TIpeieNax CyLIHOCTH, 0ObeMa U KOHLENIIUN H300pEeTeHus, Kak ONpeeNeHo B

npugaraeMoi popmyJie H300peTeHHs.
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dopmyna H300peTeHNU:

1. YeTpolcTBO As yaydlIeHus OalaHca BpalleHHs], CoAeprkalee KOpIyc 8 ¢ IeHTPOM U
nepudepueit, KOTOpbII COAEPKUT B €ro LEHTPe BXOA 6' Il JKHUIKOCTU U BBIXOA 6 1JIs
KUJKOCTHU Ha ero nepudepun, Bai 30 yCTAaHOBJIEHHBIH B LIEHTPE KopItyca, pabouee Kojaeco
20, ycTaHOBJIEHHOE Ha Basly 30 KOTOPOE UMEET, KAK MUHUMYM, OJIHY PaAHaIbHYIO
MOBEPXHOCTH 3 1k 3", kopnyc 8 umeeT, kak MUHUMYM, OHY BHYTPEHHIOIO TIOBEPXHOCTh
creHku 11 mmm 11" pacionokeHHyr0 BOJIU3HM paguaibHON NOBEpXHOCTH 3 min 37 pabouero
xoneca 20 u
yKa3aHHAs MOJIOCTh MUMEET LIEHTPAJIbHYIO 00JIACTh, ONMKANIIYIO K [IEHTPY KopIyca 8, u
nepudepuiinyro odnacth, Orkaiiyio k nepudepun kopmyca 8,

e yJaydlleHHe 3aKJII0UaeTcsl B YKa3aHHOM YCTPONCTBE, Aajiee COAepIKalleM:

KOJIbLIEBOH paznenutenbHblid quck 112, 122, 132, 142 nns pasneneHus MOTOKA JKUJIKOCTU B YKa3aHHOMN
MOJIOCTH Ha MEPBbINA MOTOK XKUAKOCTH MEKIY YKA3aHHBIM Pa3feNuTeNbHbIM AUCKOM 112, 122, 132, 142
u pabounm kosecoM 20 U BTOPOI MOTOK KUIKOCTH MEKAY YKa3aHHBIM Pa3IeIUTEIbHBIM TUCKOM 112 |
122, 132, 142 n xopnyc 8, yka3aHHbIN KOJbLEBOM pa3aenurenbHbiid auck 112, 122, 132, 142 xectko
MPUKPEIUIEH K YKa3aHHOMY KOpIycCy 8, u

nepudepruitHoe KOJIbIEBOE MPOCTPAHCTBO, 0Opa30BAHHOE HAa Nepu(pepruu yKa3aHHOTO Kopiyca 8 B
YKa3aHHOH MOJIOCTH, CMEKHOH C nepuepriHON 00IaCThI0 YKa3aHHOTO KOJIBLIEBOTO Pa3/IeIUTEIBHOTO
mucka 112, 122, 132, 142, npuuem yka3zaHHOe niepuQepruitHoe KOJIbIEBOE MPOCTPAHCTBO HE UMEET
KaKUX-JTMO0 OrpaHUYEHHUH 110 OKPYKHOMY IOTOKY JKUIKOCTU B HEM,

B pe3yJIbTaTe Yero YKa3aHHbIH BTOPOH MOTOK KUAKOCTH B YKA3aHHOM MOJIOCTU U3MEHSIETCS], YTOOBI
YMEHBIIUTDb KOJIeOaHHs ABJIEHHSI IO OKPYKHOCTH BPAILAIOIIEIHCs MALIHHBI U YIYYIIUTD €€
BpalIaTeJIbHbIN OanaHc.

2. YerpoiicTBo 1o 1. 1, B KOTOPOM yKa3aHHOe nepudepuiiHOe KOIbLIEBOE MPOCTPAHCTBO
BBIMIOJIHEHO TaK, 4TOOBI OBITh OOJiee nmepuepuvecKy yIaleHHbIM OT YKa3aHHOT'O Bajia, YeM
TOpel yKa3aHHOTrO pabovero koneca 20.

3. Y CTpONCTBO 1O 1.2, B KOTOPOM Hapy»KHasl MOBEPXHOCTh YKa3aHHOTO Mepu(epuitHoro
KOJIBLIEBOTO MPOCTPAHCTBA SIBJIIETCS OOJIee yIAJIeHHOM OT YKa3aHHOTO Bajia, YeM YKa3aHHBIH
TOpel pabouero Koyeca.

4. YcrpolcTBo 1o 1.1, B KOTOPOM yKa3aHHOe nepu)epritHOE KOJIbLIEBOE MPOCTPAHCTBO
cooOrraercsi mocpencTBOM padouei JKUIKOCTH ¢ YKa3aHHBIM MTEPBBIM IOTOKOM JKHJIKOCTH U
BTOPbIM IMOTOKOM KHUAKOCTH.

5. YcrpoiictBo o 1. 1, qonmonHUTENBHO copepkamiee jonactu 115A, 125A, 135A, 145A, 155A
IUTS TIEPEHANPABIIEHUS TTOTOKA, PACTIOJIOKEHHbBIE MEXKAY KOJbLEBBIM Pa3aeIUTEIIbHBIM
auckom 112, 122, 132, 142 u xkoprycom 8.

6. YcrpolicTBo 1o 1.1, B KOTOPOM YKa3aHHOE KOJbLIeBOe NeprepuiiHOe MPOCTPAHCTBO
(opMupyeTcsi ¢ OOJIbIIeH ITUPUHON HA €ro Hapy KHOH MOBEPXHOCTH.

7. YcerpolicTBo o 1. 1, B KOTOPOM YKa3aHHBINA KOJNBLUEBOW pa3aeauTenbHbiil auck 112, 122, 132,
142 conep uT BBICTYNAOLINNA YYaCTOK, MPOJODKAOLINICS B YKa3aHHOE nepudepuitHoe



10.

11.

12.

KOJIBLIEBOE TIPOCTPAHCTBO, YTOOBI YACTHYHO Pa3ACIHNTh €ro 1 00pa30BaTh IBE COCEHUE
nepud)epuitHbIe KOJIBLIEBBIE 30HBI B HEM.

YcrpolicTBo 1o 1.1, B KOTOPOM IUIOIIAAb MOMEPEYHOr0 CEUeHHs YKa3aHHOTo nepudepuitHoro
KOJIbLIEBOTO MIPOCTPAHCTBA U3MEHEHA PAJOM C OJTHUM WJIM HECKOJIBKUMHU SI3bIKAMH YKA3aHHON
POTOPHON MAIlHHBI.

Meron yny4iieHus BpaliaTeabHOro 0anaHca Ajisi POTOPHOM MaIIHHbI, COCTOSLINN 13
CIEAYIOLUX 3TAIOB:

a. B POTOPHOI MalIMHe, copep:kaliei kopmnyc 8 ¢ neHTpoM u nepudepueii, a Taxxe Bxox 6'
IS SKUAKOCTHU B €r0 LIEHTPE U BBIXOA O JJIs JKUAKOCTH Ha ero nepudepuu, san 30
YCTAHOBJIEH B LIEHTPE KOPIyCa U COAEPIKUT pabouee kKosieco 20 uMeroree, Kak MUHUMYM,
OIHYy MoBepxHOCTh 11, 11' BHyTpeHHEN CTEHKHU PSIIOM C YKa3aHHOM OHOM pajnuaibHON
MOBEPXHOCTHIO 3, 3' pabouero koseca 20 4TO ONpeAessieT MOJOCTh MEKAY HUMH, PHYEM
yKa3zaHHOe pabodee Kojieco oOpa3yer 3a30p MEKIy TOPLIOM pabodyero kKoyeca mno
nepudeprun panuaibHONW NOBEPXHOCTH 3 WK 3 ~u nepudeprueii ykazaHHOro KOpITyca,
NPUYEM YKa3aHHAs TOJOCTh HMEET LEHTPAIbHYIO 00J1acThb, ONMIDKANINYIO K LIEHTPY
kopmyca 8, u nepudepuiiHyro 30Hy, Ommkaiimyro k nepudepun kopryca 8,

0. CEerMEeHTHPOBAHHE MMOTOKA JKUAKOCTH B YKA3aHHOH MOJOCTH C HCIIOJIBb30BAHUEM
KOJIBLIEBOTO pasfenuTenbHoro aucka 112, 122, 132, 142 Ha nepBblii HOTOK KUAKOCTH MEXKAY
YKa3aHHBIM pa3fenuTenbHbiM quckoM 112, 122, 132, 142 u pabouum konecom 20 1 BTOPOit
MOTOK >KMIKOCTH MEXAY YKa3aHHBIM pa3AeauTenpbHbM quckom 112 ) 122, 132, 142 u xopnyc
8,
c. hopmupoBanue nepudepuitHoe KOJIbLEBOr0 MPOCTPAHCTBA HA IEpU(EPUN YKA3aHHOTO
Kopryca 8 B yKa3aHHOM MOJIOCTH, CMEXKHOH ¢ nepudepuitHoN 001acThi0 YKa3aHHOTO
KOJIBLIEBOT'O pa3ieuTeNbHOro aucka 112, 122, 132, 142,

1. o0ecrieuynBaTh KPyroBoil MOTOK XKUAKOCTH B YKa3aHHOM NeprupepuiHOM KOJIbLIEBOM
IPOCTPAHCTBE Oe3 KAKMX-THOO0 OrpaHUYEHUI,

TEM CaMbIM U3MEHSS YKa3aHHBII BTOPOI MOTOK JKMIKOCTH B YKa3aHHOH MOJIOCTH, YTOOBI
YMEHBIIUTb KOJeOAHHsI AABJICHUS 110 OKPY)KHOCTH BPALIAOINEHCS MAIIMHBI U YJIyUIIUTD €€
BpalIaTeIbHbII OaNaHC.

Crnoco0 no 1.9, nanee copepskauii 3Tar (€) HarpaBJIeHHs] YKa3aHHOTO BTOPOT'O MOTOKA
paboueli *KUIKOCTH K Bajly ¢ momolleto jonacteit 115A, 125A, 135A, 145A, 155A nns
nepeHanpaBJIeHHs IOTOKA.

Criocob mo 1.9, B KOTOPOM yKa3aHHBIH 3Tar (C) najee CONepKUT U3MEHEHHUE YCPETHEHHOM 1Mo
00BEMY CKOPOCTH 3aKPYTKU B YKa3aHHOM Mepu(epUiHOM KOJIbLIEBOM MPOCTPAHCTBE MyTEM
WU3MEHEHUs IIUPHUHBI YKa3aHHOTO MepU(EepHITHOro KOJIBbIIEBOTO MPOCTPAHCTBA.

Criocob mo 1.9, B KOTOpOM yka3aHHbIH dTan (d) nanee BKIFOYaeT U3MEHEHHE COMPOTUBJICHUS
MIOTOKY 110 OKPY>KHOCTH BOKPYT YKa3aHHOTO MepU(epUitHOrO KOJbIIEBOrO MPOCTPAHCTRA IS
KOMITEHCAINU ArcOanaHca AaBlIeH s, BBI3BAHHOTO OJHUM HJIH HECKOJIbKUMU SI3bIKAMU
YKa3aHHOU pOTOPHOM MallWHBL
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