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F02B 53/08
FO1C 1/12
FO2B 43/10

JlBUraTenh BHYTPERHETO CrOPaHUsA POTOPHOTO THIIA H CIOCO6 €To PaboTh

O6sacTs TeXHEKH

[0001] B nHacTosmee BpeMs Haubosee MHPOKO B KAYECTBE 3HEPTOYCTAHOBOK H
IPHBOLOB Pa3MYHOI0 HA3HAYECHHS HCIIONb3YIOTCSA MOPIIHEBEHIE, 3aMCTHO PEXE POTOPHEIE
ABHraTenM BHyTpeHHero cropanus (JIBC) umm TtypbGoarperatsr (TA). Kunaccmueckue
nopmuessie JIBC AByXTaKTHOTO M YeTBIPEXTAKTHOIO NMKIA H3BecTHEI ¢ 60-x XIX Bexa.
IIoABIKHBIN 3MEMEHT ¢ NHIMHAPHHYECKHM IMOpPIIHEM COBEPIIACT THHEHHEE BO3IBPATHO-
TOCTYNaTENbHBIE BHKEHAS BHYTPH HEIOBI)KHOMR [IONOCTH, KOTOPas MOXKET HMETh hopMy
nuivHapa.  HopimeHs coeauHeH IIATYHOM C KONEHYATBIM BaloM. 1IpH TOpEHHE
[IPCBAPHTE/IFHO CKATOH CMECH [1apOB TOILIMBA M OKHCIHTEISL, KOTOPEIM MOYXKET BBICTYIIATE
BO3AYX, B I'€PMETHYHO 3aMKHYTOM IIPOCTPAHCTBE MEXKIY HIOPITHEM H LMIMHIPOM 34 CUET
TIOBBIICHAS JABINECHHA TOPAYHX TA30B OCYIIECTBISACTCS OJHOBPEMEHHOE C NPOLNECCOM
TOpeHHs JIMHEHHOoe pabouee ABMXCHHE IOPINHS, KOTOPOE KPHBONIMITHO-ITATYHHBIM
MEXAaHH3MOM NpEBPAINAeTCss BO BPAINATEIBPHOE [BMIKSHHE KOJEHBANA Y BO3BPATHO-
IOCTYNATENbHOE ABHKCHAE CaMOT0 IIOPITHS.

[0002]  PaGoumit 1uxn, HampuMep, 4-TakTHBIX  JBHTATENed  COCTOHT M3
TOCTEAOBATENPHBIX TEXHONOIMYECKUX ITAlOB - TAKTOB: BCACHIBaHME (BIycK) paboded
cMecH, cxkaTHe paboyedl cmecH, BocIlaMeHeHHe pabodeii cMecH ¢ pacmuperHeM padouero
tena (cobcreeHHO pabouuil Xo0x), BBIMYCK oOTpaoTaBITMX ra3os. Kaxiplli TakT -
TEXHOJOTHYECKUH MPOIECC Peanu3yercs 3a ONHO JIBHIKEHHWE BBEPX WM BHH3 IIOPIIHA B
UHJIHHEOPE ¥ 3aHHMAeT MONOBUHY 000pOTa KOJSHYATOr0 Bajia ABHIATEN, 3TO 03HAYAET 9TO
u3 4 TakTOB 3a 2 060pOTa KOIEHIATOro BaNa pabouuM, 4TO COBEpIIAET PaboTy H Pa3BUBACT
IIOJIE3HYHO MOLIHOCTh, OKA3BIBACTCH JNHINL ONMH - pabodmil XOM, T.e. TAKT «rOpEeHHe-
pacmuperue». OH pa3BUBAaeTCS Ha NPOTHKECHHMH IONOBHHEI 9aCTH KPYTOBOr0 060poTa Bala
13 2-x 060pOTOB MOMHOrO paboyere UKKIA, T.¢. pabounil XOX COCTARAET YETBEPTYIO YACTh
0T Kaxzaoro obopoTa Baia.

Y pOBEHDL TEXHHKH

[0003]  I3BeCTHEI KOHCTPYKIME POTOPHBIX ABHTATENEH C [IaHCTAPHBIM JIBHKESHHCM
pabodero syeMenTa, H3 KOTOPBIX HanbOoIee H3BECTEH POTOPHEIA nBurarens @. Bankens u B.
®pene [H. Xanun, C. YacTo3B0HOB, ABTOMOOHTLHEIE POTOPHO-IIOPINHERBIE ABUTATCIIH. —
M., 1964.]. TpeyronsHetii poTop OGKATHIBAETCS BOKPYT 3yG4aToro Koleca, 3aKpeIIeHHOTO
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Ha OOKOBOW KPBHILKE ABUTATENs, CHEMUILACh C HUM BHYTPH3YGUATHIM BEHIIOM, TIPH 3TOM
BEPUIMHB! YIjla POTOPa CKONB3AT 10 SMHTPAXOMAE - BHYTPEHHEH IIOBEPXHOCTH pabouei
KaMepBI ABHTATEINs, KOTOpas UMeeT GopMy JIBYX CONPAKEHHEIX IHIHAIPOB. [Ipy BpaineHun
pPOTOpa MEXOY CTCHKaMH KOpIyca ¥ I'DaHiMH pOTOpa IPOHCXONHUT IOCIEJ0BaTelbHOE
usMeHerue 06beMOB, T.€. NIPOMCXOMAAT MOCIEOBATENBHO [IPOLECCHl CIKATHS-PACIIHPEHAS
YETBIPEXTAKTHOI'O JBUTATEN.

[0004]  Taxxe ¢ 17-ro Bexa H3BECTHEI POTODPHBIC ABHUTATENH C YIUIOTHHTEIBHBIMH
nonarkamu (poTopHo-nonactueie) [Puxapno I.P. BHICTpOXOQHKIE NBUTATENH BHYTPEHHEO
cropapug. — M.: I'HTHW MamusoctponTensHol nurteparTypsl, 1960.], coBpeMeHHEBIM
BApHAHT CXEMEI OR00OHOM MaImKMHEl paspaboTan A. Lfomiep kak «pOTOPHELR KOMIIpECCOp».
B kpyrno# uin oBambHOM KaMmepe KOPIyca PacloNOXKEH POTOp, OCh BPAINEHHS KOTOPOro
CMCEIIEeHa OTHOCHTENBHO LEHTpa MMIMHAPHYECKOH NMOBEPXHOCTHE Kopiyca. B Teme poropa
Pa3MEnIeHEl IIOJABIDKHEIE JIOMACTH, KOTOPEIE MOTLYT IIO pPajHalbHBIM HAIpaBIEHHAM
BBIJIBHTATBCA M VIUPATHCH KpasMM B CTEHKH KOplyca. PasHumla BEICOTHI BEIABHJKEHHA
COCEJHHX JIONACTeH NPHBOAKT K pasHMIE HX ILTOM@[H, JI03TOMY IIpH IIofJade BHYTPb
IPOCTPAHCTBA MEXAY COCEJHMMHY JIONACTAMM NaBIEHHS BO3HHMKAST NBHXKYIIAS CHIa B
CTOPOHY NONaTKH ¢ Gonblmed NIOMmMajbly, KOTOpas W Bpamiaer porop. OnHako u3-3a
IPHHIUNHATEHEIX HEROCTATKOB 3TOH KOHCTPYKUME Ha 6a3e JaHHOIO TEeXHOJIOIHYECKOIrO
NPHHUHIA 10 CHX IOp Tak H He Co30aHo KauecTBeHHO pabdoraromero JBC, xotg
ITHEBMATHYCCKHE MOTOPHI, PEATH3YIOMHKE STOT IIPAHUHMII, CYLIECTBYIOT.

[0005] C 1791 rona u3pecTeH NpUHLKN Ta30BOM TypOuust [Davey, Norman (2003).
The Gas Turbine — Development and Engineering. Watchmaker Publishing. p. 206. ISBN 1-
929148-20-8.], xoTopas gBisercs TypGoarperatoM. B TakoH cXeMe TEIIOBOH MAIIMHbI
pabodue raspl TOPALIETO TONIMBA, BBHIPHIBAIOIIHECS H3 KAMEPH CTOPaHHA 9EpEe3 COMIIO,
TTOIIAJAkOT Ha JIONIATKM POTOpa TYpOWHEL M IPHBOIAT €€ B IBHKCHUE,

[0006]  Ilopmmesbie ABMraTeNH IPE OTHOCUTENBHO BEICOKOM 3¢dexturoM KITIT (o
60%) u xopomem mMoTopecypce [Motopecype // BonbInas coBeTckas 3HIMKIONeTHS / A.M.
IIpoxopor. — 3-¢ u3naume. — Bonsimas copeTckas dSHiMKIoneans, 1974. — T. 17. — C. 63.
— 616 ¢] HMEIOT BeCEMa CIOXHYK KOHCTPYKIHIO M3-33 HAIHYH KPUBOIIHITHO-HATYHHOT O
MEXaHH3Ma C OONBIIMM KONMYECTBOM 3HAKONCPEMEHHBIX MHEDIYMOHHBIX HAIPY30K H
BO3BPATHO-IIOCTYNATENbHBIX ABHKEHHH, CAOXKHBIE razopacupefieNUTeNsHblH MeXaHH3M C
€r0 OPHBOJNOM, HEBHICOKYI YACNBHYK MOIIHOCTE H OIPAHWYEHWS MO HApPAUIUBAHHIO
KOoNu4ecTBa 000POTOR H CHIIBI KPYTHINET0 MOMEHTA.

[0007] Poropurie neuratenn Bamkens m Opepe ofnamaroT BHICOKOH yAenbHOIM
MOINHOCTRIO an. OTHOCHUTCIEHO mnpocTo¥ koHCTpykKuum [H. Xawwn, C. YucrozsoHos.
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ABTOMOGHILHEIE POTOPHO-TIOPIUHEBRIe nBuratenu. — M., 1964.], Ho uMerT BEICOKMEH
YypPOBEHb TEMUEPATYPBl H TOKCHYHOCTH BBIXJIONHBIX Ta30B, Kak ®  GONBIIYIO
TENNOHATIPSIKEHHOCTh ¥ CKOPOCTh HM3HOCA OCHOBHBIX JCTaliel, o0najarT BHICOKHM
pacxodoM TOINTMBA, Macla ¥ He 00IajaloT HPEeHMYINECTBOM IO BEIHYHHE KPYTAMEro
MOMEHTA, Mepej JIOPITHEBBIMM MOTOPAMH, 4 TaKKe HMMEIOT CIIOXKHHIC B H3TOTOBJICHWH
rJ1aBHBIE JETANH,

[0008] HepmoctarkamMu TypOWH IOpH MX BBICOKOH MOINHOCTH HBIAIOTCS HH3Kad
HKOHOMHYHOCTE ¥ Manasd IPUEMHUCTOCTh, BEICOKME TpeOOBaHHA K XapolPOYHOCTH
MaTepHaloB, Kak # HEBO3MOJKHOCTE CO3/1aTh TYPOUHY MalIBIX MaccorabapUTHEIX [1apaMeTPOB
¢ XOPOIIYMH TAaKTHKO-TEXHHUECKAMHU XaPaKTePHCTHKAMH.

[0009] Hwuskwit KIIJ] cymecTBYIOMUX IBHUTATENEH BHYTPEHHEIO CrOPDAHHS CBA3aH,
IPEXHE BCErO, C COBMEINEHHEM BYX PA3HBIX TAKTOB (TEXHOJIOTHYECKKX IPOLECCOR): TaKTa
«ropenmne-o0paszoBanye pabodero Teia» M TakTa «pacHIMpeHue pabouero Tena», B OAHOM
00BEIHHEHHOM TaKTe «TOpeHHe-paciupeHuey. B TakoM oaHOM OOBENHHEHHOM TaKTe ABa
PasHBIX Ipolecca OCYLIeCTBNAIOTCS IUIOXO W He IOMHOLEHHO. PaclIHpeHHEe B yCIOBHSX
mpoliecca TOPEHWA CTABHT MEXaHH3M, B KOTOPOM OCYIIECTBIAETCA TaKOH IIpOIEce
pacIIMpEeHHs, B JIKCTpeMalbHBle YCIOBHS paboTHl, a TOpPEHHE B YCIOBHAX DPE3IKOTO
pacUpPEHUA IPH YMEHBIIAOIEMCs JaBICHUY | NaJarIed TeMIepaType OCyMeCTBIIeT s
He nondeiM 06pasoM. B HMTOre ANg OCyIIECTBISHHS TAaKOr0 KOMIPOMHMCCHOIO BapHaHTa
TEUECHHS pPAa3HBIX IO CYTH TEXHUYECKHX IIPOLECCOB B OJHOM TaKTe CYIIECTBYIOLIHE
JIBUTATEH IPUXOMUTCA OXJaXIaTh H MUPHTECA C OTBEJEHHEM Ha BEIXJION OTpaboTaBIInX
rasoB TOpeHHs ¢ OUeHb BBICOKOM Temmeparypoi. Cpenmmumit tepmommHamuueckuit KIIJ]
COBpPEMEHHBIX ABHraTeNell BHyTpeHHeTo cropanus He npeerimaeT 30%.

[0010] WspecTeHn [OBMraTeNb BHYTPCHHEIO CropaHus (6-TaKTHBIE pOTOPHBIH
OBHTATETL C BPAIMAlOMIMMUCS 3alOPHBIMH 3ME€MEHTaMH, paslelbHBIME POTOPHBIMHU
CEeKIUSIMH  DPa3HOr0  HA3HAYCHHdA, KaMepaMH CrOpaHHS  HEU3MEHHOro  o0nema,
PACTIONIOKEHHBIMH B palovuXx poTopax) - «POTOPHBIY JBWUTATEJIb BHYTPEHHEI'O
CI'OPAHHMA» (Rotary internal combustion engine), mareHT Ha wu3obperenue CIIIA
Ne3.699.930. Lensio nanROro H300peTeHHs ABIAETCA 3a7ad9a CKOHCTPYHPOBATh POTOPHEIH
JIBUTATelb BHYTPEHHErO CrOpaHHsS C IpPOCTHIM BpalieHueM pabouux 3JIEMEHTOB W
pa3genbHLIME CCKIMSIMHU CKaTHs ¥ pacioupenns pabodero Tena. KorcTpykuug uzobperenns
GaszupyeTcs Ha H3BecTHOM cxeMe npurartens beitmana (E.M. Axaros, B.C. Bonoros u ap.
Cyznopeie poTopHble ABuratend. - JI.: Cynoctpoensue, 1967 1., ¢1p.34). POTOpHEIR TBUTATENb
- COEpKUT B KOPIyCe ABa TEXHONOIHUYEeCKUX OI0Ka B BHIE POTOPHEIX CEKIMH, KaskIbIH B
csoeil monocTu. B xaxno# IomocTy BpallaeTcs poTop ¢ ABYMS IONACTIMU U UMEeTCsd 0 ABa
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3aI0pHEIX Oapabana. [lepRiii TexHONOTrMIecKkn# ONIOK (POTOPHAS CEKIIU) IBIAETCS CeXIpel
cxxaTus paboueil cMecH (KOMIIpeccop), @ BTOPoif TeXHOTorndecKui 610K (POTOpHAS CEXI)
ABNAETCS CEeKUUEeH CropaHMA-paclIMpeHus (CHIOBad MAalIMHA HIH CHJIOBAA DPOTOpHAS
CEeKLUA).

[0011]  Kaxneli Texmomoruueckuit 6ok paboTaeT 3a cueT M3MeHeHHs OOBLEMOB
CXKATHsl M/I¥ PACIIMPEHHA, 00pasyomuxcs IPH BpallleHnd POTOPOB M 3aII0PHEIX GapabaHos.
3a CYeT TaKoro BpallleHHs] POTOPOB MEX/Y JOIACTIMH POTOpPa W MOBEPXHOCTAMHE 3alOPHEIX
BapabaHoB 00pa3yIOTCH CErMEHThl IEPEMEHHOr0 00heMa.

[0012]  CxoxuMu CyNISCTBEHHBIMH NPH3HAKAMH MCXKIY 3aABIAeMbIM H300peTeHHEM
H paccMaTpHBACMEIM aHAJIOIOM ABJSIOTCS OCHOBHBIE pabouMe BJIEMEHTHl JBHraTelel -
BPaIaIoHecs POTOPH], BEINIONHEHHBIE B BUJIC THCKOOOPA3HBIX HIEMEHTOB ¢ MOPLIHEBEIMH
JTONACTAMHM, OJMH H3 KOTOPBIX CXKHMAaeT CBEXHil 3apsn pabouedl cMecH, a Apyroit -
npeoOpasyer naBicHHe paboynx ra3oB ropeHns (pabodero Tena) B MeXaHHYECKOE
BpalIaTeIbHOE JIBHAKEHHE, KaK ¥ paboTa B IIape ¢ KaXIBIM POTOPOM 3aIIOpHEIX GapaGaHoB ¢
NONOCTAME ISl IPONTYCKA BPalIaroeRcs JOIIacTH.

[0013] HepocraTkaMm B paccMaTpHBAaeMOM  aHalore SBIAIOTCA  CIEIYIOIHE
KOHCTPYKTHBHBIE 0COOEHHOCTH:

[0014] - B yxa3aHHON KOHCTPYKIWH MpEIaraerTcs COBMEINATh B OJHOM TaKTe JBa
TCXHOJOTHYECKUX IIpollecca: IIPOIECC TOpPeHHs cxXaToif pabodedt cMecu ® mpomecc
pacIiupeHHs ra30B TOPEHI;

[0015] - HecTabunbHag paboTa XONOCTOro X014,

[0016] - B YK43aHHOH KOHCTPYKIIMM 3JI€MEHTaMH, KOTOPHIE IPOH3BOAAT MPOIECC
3allMPaHus ¥ OTHHPaHUA 00BEMOB CErMEHTOB CXKAaTHA KOMIPECCOPHOH POTOPHOM CEKIMHA U
CerMEHTOB PACIIMPCHHS CHIOBOH POTOPHOM CEKILMH, OKa3hIBAIOTCS IPOTOUKHEY HA TOPLEBBIX
TIOBEPXHOCTSAX POTOPOB 00SUX POTOPHEIX CEKIHH. DTO pEIICHEE IPHBOUT K TOMY, UTO HPH
KOPOTKOH AJIMHE 3THUX MPOTOYEK OHU He cMOTYT obecrneduBaTh NMPOLECCH razoodMeHa Ha
BCEH NIHHE XOXa JIONACcTeH POTOPOB B CEIMEHTaX CHIIOBOM POTODHOM CeKUHH, 9To BymeT
pesxo yxymmarts TepMoaunamuyeckuii KIIJ neuratens. A opu 3sHaYHTeNsHON ANHHE TaKHX
NpOTOYEK, KOTOphe OyiyT ofecneyrnBaTE NMONHOLEGHHEIE [IPOLECCH ra3oo0Mera, Gonpmad
ATMHA 9THX IPOTOYCK OYIET OKa3bIBATHCA 3HAUMTENBHBIM (MEPTBEIM 00HEMOMY, B KOTOPOM
CXATBIC Ta3hl IPH IEPENyCKe W3 OAHOW POTOPHOH ceKuuH B ApYryr OyayT Gecmonesno
PACIIMPATRECH B TEPATSH CBOIO CTENEHD CHKATHS;

[0017] - B yKa3saHHOH KOHCTPYKUHH Ha POTOPaX YCTPOGHH IO TPH JOUACTH, &
3an0pHEIX GapabaHoB B POTOPHEIX CCKIMAX YCTPOESHO IO Ba, M KaXIbli 3a0pHEIH Gapaban
HMECT II0 ABE NPONYCKHBIC BBIEMKH, Ijl¢ OyAyT NIPOXOAHTE JIONACTH POTOPOB. M3 3TOrO
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clenyeT, 9To OOKOBBIE NHTHHAPHYICCKHAE NMOBEPXHOCTH POTOPOB M 3alOpHEIX OapabaHos
NOJKHEI JBHTATHCA ¢ PA3HBIME JIMHEHHEIMH CKOPOCTAMH M Ha JIMHHMM MX KOHTaKkTa Oylaer
NPOUCXONUTE TPEHUE - CKOIBXeHHE, 4To Oyner Ttpe®oBarh AKTHBHOM CMAasKH JTHX
ITOBEPXHOCTEH;

[0018] - B YKa3aHHOH KOHCTPYKIMH HA POTOpax YCTPOCHEI II0 TPH JIOIACTH, &
3aNOPHEIX 0apalaHoB B POTOPHEIX CEKUMIX YCTPOEHO 10 [1Ba, ¥ KaxXALlH 3amopHe# 6apaban
HUMEET 10 ABE IIPONYCKHEIE BRIEMKH, I/ie OYAYT NpOXOAHUTE IOIacTH poropos. M3 aroro
CIIEIYET, YTO BO BpeMs BpalleHUs pOTOPOB MEXAY UX JIONIACTAMH B OIIPENEIECHHBIE MOMEHTEL
BpeMeHH OyayT 06pa3oBEIBATECSA «MEPTBBIE 30HBD» KOI/IA ra3kl TOPEHH BEICOKOI0 AaBIEHHUS,
OyayT 3a)KaThl MEX/Y ABYMs COCEJHHMHY JIOTACTIMHK poTopa (B CHIOBOH pOTOpHOH CEKLIHA)
¥ He OyRYyT IPOM3BOIUTS MONE3HYIO0 paboTy pacmupenus. To e caMoe MOKHO CKa3aTh H 0
KOMIIPECCOPHOH POTOPHOM cekluH: TaM B paboumx mponeccax OyaeT Ha KaxAblf obopoT
Tako¥ mepuoj, Korjaa pabodas cMeck OYIET 3a)KaTa MEXIY COCEAHMMHU JIONACTAMH POTOpa U
Hag HeH He 6yneT mporcxoduTs paboTa cxkaThsa. Hanuume Takwx 30H Ha KaXzabld obopoT
Bana B oOeMX POTOPHBIX cekums OymeT 3nauurentHo cHmxkath KIIJ[ paccmarpuBaemoro
Omxal UM aHAIOTOM JABUTATENs;

[0019]  MUsmecten «JIBUT'ATEJIb BHYTPEHHEI'O CI'OPAHHUMA: 5-takTHbd
POTOPHEIH IBHTATENb C BPAIIAIOIMAMHUCS 3aIOPHEIME 3JIEMEHTAMH, pa3leIbHEIMU CEKIIHIMU
CXKaTHA K pacumMperus padodero Tena v 060co0IeHHBIME KaMepaMu CrOPAHUS HEU3MEHHOT0
o6seMa», aBngeTcs KoHCTpyKuma «POTOPHBIA JIBUTATEJIb BHYTPEHHEIQO
CI'OPAHWS», natenT Ha u3obperenue PO Ne2330972. D1o uzobpeTeHne CTAaBUT 3ajady
CKOHCTPYHMPOBATH POTOPHEIH ABUraTeNb BHYTPEHHETO CrOPAHUSA C IIPOCTHIM BpPAaIIEHHEM
pabouux SIEMEHTOB U Pa3feNbHBIMH CEKIHAMH CXaTHd M pacIimupeHus pabodero Tena.
Koncrpyknus msobpereHus - Ommxalimero aHanora - 0asupyeTcs Ha H3BECTHOH cxeMe
aeurarenss Tpaxcens (Trachsel) (E.W.Axator, B.C.Bomotor u ap. Cynosbie poTOpHSBIE
asuratenu. Jlemunrpan: Cymoctpoenue, 1967 r.). Poropuei asBurarenb - Ourxaimmi
aHalor 3asBISIEMOr0 M300peTeHUs - CONEPXHT B KOpIyce ABa (YHKIHOHATLHBEIX OIIOKa,
KaKOBIH B CBOeH Kamepe, I'Zle BpaljaeTcs poTOp ¢ JIONAcThIO W 3amopHbll Gapabas. 3To
cexuMs cxaTHs pabouel cMecH (KOMIIpeccop) ¥ CeKIIMs CrOpaHus - PaCINHpeHus (CHIOBasg
mamuHa). Kaxnreii 610k paGoTaeT 2a cyerT M3MEeHEHHS 00beMa CKATHA HIM PACHIHPEHMS,
0bpa3’ylonMXeA IPK BPALIEHHH B COCETHUX KaMepax IBYX POTOPOB OJHHAKOBEIX JHAMETPOB,
B xaxnom 610Ke MMeEeTCS 110 OTHOMY POTOPY C OJHOM HMOPIMHEBOH NOMACTHIO MO OXHOMY
3anopHOMY DapabaHy, B KOTOPOM YCTPOEH IPONYCKAIOINUH JIONATKY poTopa npoeM. Jlonactu

H pOTOPH BpalladTCd HABCTPEUY ApPYT OPYIY.



[0020] CxoxuMuH  IpH3HAKaMH  MeXJIY  3asBIIEMBIM  H300pETEHHEM M
paccMaTpHBaeMbIM ONuXaWIIMM aHAIOroM SABISETCA pa3j]iefieHHe KOpllyca Ha pasHEIe
TEXHOTOTUICCKHE TOIOCTH, T€ PasJeNbHO IPOMACXOAT IPOLECCHl CKATHA H PACIIUPEHHS
pabouero Tema. Takke COBNANAIOMMMH IpPU3HAKAMU ABIAIOTCA OCHOBHBIE paGoune
3MEMEHTH] IBHraTelel - BpamarImHecs POTOPHI, BLIIOTHEHHEIE B BHIAE AMCKOOOpa3HBIX
3JIEMEHTOB C IOPINHEBLIMH NONACTAMHE, OJKH M3 KOTOPHIX CXKUMAaeT CBeXHH 3apsaa paboueit
CMeCH, a npyro#¥f mnpeobpasyeT naBiense paboduux Tra3oB TOPEHHS B MEXAHUYECKOE
BpalllaTelbHOe ABIKCHEE, KaK ¥ padoTa B nape ¢ KaXABIM POTOPOM 3amopHoro dapabana ¢
IIONOCTRIO IS IPONIYCKa Bpalllaromecs JonacTH.

[0021]  BamxaHuuM aHATOTOM 3adBILEMOTO ABTOPOM HM300peTeHus crocod paboTsl
POTOPHOT'O ABHATATENA BHYTPEHHETO cropanus asnsgerca usodperenne RU 2373408 «Crocob
paboTel TEILIOBOTO MABMIATENd M €ro YCTPOHCTBOY, KOTOPBIH CTABUT ILUEILI0 BBECTH
JAONONHUATENBHEIN 1ponece mapooOpa3oBadus B TaKT I'OPEHHS H PAcLIMPEHHS POTOPHOTO
ABUTATENIS BHYTPCHHEr0 CTOPaHHS C YIUIOTHAKIMEMH JIONATKaMH, COBEPIIAIOIIHMHU
BO3BPATHO-IIOCTYNATENbHEIE ABMKEHHUA. B cmocofe Ipejnaraercd BIPHICKABATL BOLY B
«IpeaKamepy CTOPaHMA» U B «OCHOBHYIO KaMepy CrOpPaHus - PACIIHPEHHA» B MOMEHT, KOTa
NpOIIia YacTh (MIPHMEPHO NIONOBHHA) OCYLIECTBISHHA TaKTa paciuupenus. CuurtaeTcs, 9T0
3TO [IO3BOJIUT IPEBPATHTE B IIap OT TOPSYMX Ta308 FOPEHMS 3TY BIPHICHYTYIO BOJY, YTO JACT
BO3MOMKHOCTD [TOBBICHTE JaBlIeHHe Pa00YHX ra30B B CEKTOPE PACITAPEHAS H CHU3HUTE OOIIYIO
TEMIIEPATypy, TeM caMbiM MOBBICHTE KILJ] IBUraTens H peluTs ero npoblieMy oXJIasmIcHHs.
a. HenocTaTkamu, NpensTCTBYIOIIMMH B PaccMaTpPHBAEMOM aHANOTE JOCTHIKCHUIO
BBICOKOIO TEXHMYECKOI'O Pe3yJIbTaTa, SBISIOTCA CIE/YIOMHKE HELOCTAaTKH JaHHOTO crnocoba
paboThl ABHTATENA:

[0022] - BIPBEICK BOABl B KaMEPY «CTrOpaHHUs - PACUIMPEHHS» OCYIMECTBAAETCH Ha
TIOTOBHHE TaKTa «PAcIOHPEHHEY, KOTga €ro o0beM CETMEHTA PACIIMPEHUS YBETUYEH JHIIb
Ha IOJIOBHHY OT CBOCT0 MAaKCHMAILHOrO 3HaUYeHHA. K 5TOMY MOMEHRTY IpeamonaracTes, u4To
IIpollece FOpeHuA (KOTOpoMy OyNeT MemaTh BIOPHICK BOIbI) 3aBepmiuTcs. Ho B 2To Bpems
AaprieHyue pabouux TIa3oB TOPEeHHS B CEerMEHTe PacIIMpeHHs OylNeT elle A0CTATOTHO
OonpmvM. VIMEHHO IO3TOMY AN BIPLICKA BOLBI TY/a I10J 3HAUMTENBHBIM JABIEHHEM
IPHAETCS IPHMEHATE CIOXKHOE 00OpYNOBaHHE H TPATHTh Ha ero paboTy 3aMeTHYI0 4acTh
MOIIHOCTH JBUTATEN, YTO NPHBERET K 3aMeTHOMY cHHxerHIo KITJT Takoro gBuraTensd;

[0023] - Tax kak BIpPHICK BOABI IPEAIOJAraeTcs OCYIIECTBIATL Ha IOTOBHHE X042
«pacIIMPEHHER, T.€. KOTJa JOMACTh POTOPA YK€ IPOMUIA NOJOBHHY IHYTH PAaCIIUPEHUs, TO
BpEMs KOHTAKTa BOIBI € TOPSYUMH pabOYdMHK Ia3aMHi TOPEHUS H FOPIYUMHE TIOBEPXHOCTAMHE
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3J1EMEHTOB ABHUrarens OyNeT NPHMEPHO B JBa pa3a MEHBIIE OT MaKCHMAILHO BO3MOXKHOTO.
T.e. B MONOBHHY MeHBHIE OT TOrO 3HAYEHWS BPEMCHM KOHTAaKTa, ecid Obl, Korjza BoJa
[IOJaBaJack B CaMOM Hadalle TakTa pacinMpeHHs. Takoe yMeHBIIEHHOC BPeMs KOHTAKTAa HA
TennooOMeH OyAeT BAMATE Ha MaJylR IIOTHONCHHOCTH Napoo0pa3oBaHWA M Iepefaye
SHEPIHH TEIlia OT FOPSYHX Ta3oB B 3JeMeHTOB JIBHTaTeNs K mapy H Bojae. COOTBETCTBEHHO,
KIIJI Taxoro crnoco6a paboTh!l ABUraTens OyieT HUXKe MAKCHMAIBHO BO3MOXKHOTO;

[0024]  bamxaimuM aHanoIoM 3aABIIEMOr0 4BTOPOM H300peTeHHs HBISETCH
«IBUI'ATEJIL BHYTPEHHEI'O CI'OPAHUS» marentr RU 186 706 Ul, umemomuit
KOpIIyC, OCHOBHBIE DOTOPHI ¢ BHEIIHeH NHIMHJPHYIECKOH TOBEPXHOCTBIO C JKECTKO
38KPETICHHBIME 3y0UaTBIMH INECTEPHSIMM M JIOmacTAMH B Gopme 3y0YaTHIX BEICTYIOB,
MOMONHUTENbHBIE POTOPEl € BHEIIHEH NIHIMHAPHYECKOH TIOBEPXHOCTRIO C MKECTKO
3aKpPENICHHBIMY 3y0UaThiMU IIECTEPHIMH H BBIEMKAMH, COOTBETCTBYIOIIMMH pasMepaM
JonacTe#l Ha OCHOBHBIX POTOpaX; y3eJl IPHTOTOBJICHUS X BOCIIAMEHEHWS pabouel cmecH,
y3€JI BBITYCKA OTPadOTaHHEIX Ta30B.

[0025] HenocTaTkoM JIaHHOrO mNaTeHTa HBIAETCS CAENyomas ocoGeHHOCTH!
HEBO3MOKHOCTE paloTHI Ha XONOCTOM XOAY U HU3KHH KIIZI.

KpaTkoe onucanue uzobperenus

[0026] Poropneili aBmratent BHyTpeHHero cropanus (PJI) npenmasmasen ans
MCIOJB30BAHASA B Ka4eCTBE CHJIOBOIO arperara B aBTOMOOUIECTPOEHHH, CYAOCTPOCHMH,
ABHACTPOEHHMH M T.J. KaK B OEH3MHOROM, TaK ¥ B JIM3ENLHOM BapHaHTE.

[0027]  MzobpeTenue OTHOCHTCS K POTOPHOMY ABMTATENI) BHYTPEHHETO CTOpaHH,
BKIFOUAOINEMY CEKLMIO MOTOPA, CEKIIMIO KOMIIPECCOPa H CEKIMI0 CBA3YIIIMX IIecTepeH, B
CEXUHMAK MOTOPA H KOMIIPECCOpa 3aKITIOUEHE] POTOPE! — BEIYIIUHN U BeOMEIH, pasMeIleHHEIC
C 3a30poM Mexnay coboif M kopuycom. B gBuratenc mpeaycMOTPEHBI CHCTEMEBL: TOZAYH
BO3J1yXa, BMPHICKA TOIIABA B KAMEPY CTOPaHUs, BOCIUIAMEHERHA TOMIMBHOMR CMECH, 0TBOA
BBIXJIOIIHBIX Ia30B, BO3AYMIHOTO M BOJASHOTO OXIaXAEHHs lolacTell poTopa MoTopa. B
BEXOMCM POTOPE MOTOpa HMEIOTCS KaHajlbl JIS IPOIYCKAa TOPAYHX TIa30oB M3 KaMepE
cropaHus B 065IaCTh BpalleHHs poTopa MOTOpa. BupsIcKHuBaHKe BOAEL B 06)1aCTh BPalleHHS
pOTOpa MOTOpa HCIOAB3YeTCH IS IIOBBIIECHHSA NaBIEHHS B (ase pacIIMpeHHd, a TaKKe
OXJTaKACHUA JIONACTeH. JIBUraTelb BRIIIOYAET e KOMIIPECCHOHHBIN MEXaHHU3M.,

[0028]  Texumueckmi#t pesynbraT H300PETEHHs - CO3NAHUE YHHBEPCANBHOIO
Asuraresia, paboTamero or MOOBIX TOPIOYHX BEIECTB, ¢ BHICOKMM Ko3()QHIHEHTOM
TIOJIE3HOTO JIeHCTBHA, HAJIEKHOTO U TTPOCTOI'0 B M3rOTOBIEHUH.

[0029] Texunuecky¥l pe3ynbTaT JOCTUTAETCS 3aABIEHHBIM YCTPOUCTBOM H CIIOCOB60M
€T0 NPUMEHEHMS Onarojapd TOMY, 9TO B 3asBICHHOM J[BHraTele BCeraa aeHlcTByeT
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MAKCHMaJbHBIHl MOMEHT CHI, YTO B CBOI OYepelNb JOCTHTAETCA 33 CUET MAKCUMAILHOIO
pabouero mnewa, Jlpuratens mpejcTaBnfeT Co0OH OPOCTYIO ¥ TEXHOJOTHYHYIO
KOHCTPYKIMIO, € Pa3iHYHBIMH TafapHTaMM H BECOM, BO3MOXHOCTBIO CO3ZaHHsS Ha ero
OCHOBE MOJYNbHBIX KOHCTPYKUHM. B apurarene OTCYTCTBYyeT MEXaHHU3M COBEPINAXOIIHH
BO3BPATHO - IIOCTYIATENBHBIC JBHIKEHHA.

[0030]  [(Burarenb COCTOMT 3 KOPITYCa C TEXHOJIOTHUECKUMHE OTBEPCTUAMH, KOTOPBIH
BRICTYNA€T CTATOPOM, IIO KpafiHed Mepe [ABYX pPOTOPOB, 3a CUET BpaIleH¥d KOTOPHIX, OT
npeobpa3oBaHus TENNOBOR 3HEPTMH FOPEHHS B MEXAHMYECKYHO, IPMBOXHTCA B PaboTy
ABHUTATEb, BCIIOMOTATENBHEIX 37EMEHTOB, TAKHX KaK OJJIEMEHT 3aXKHUTaHHUA, MEXaHH3M
DEKOMIIPECCUH.

[0031]  Ilpu Bpamenun pOTOPOB B MONOCTH HONONHATENLHOIO POTOPE MO BEICOKHM
A&BICHAEM IIOJASTCS arcHT, KOTOPHIH MOXKET SBIATHCS OJHHUM H3 KOMIIOHEHTOB Toproueit
cvecH. Ilpw nanbHeiimieM BpameHWH POTOPOB B IIONOCTH POTOPE, UEPE3 OTBEPCTHE
BIPBHICKMBAIOTCA KOMIOHEHTBI roproued cmecu. Ilocnme mojadnm KOMIOOHEUTOB TOproyei
CMECH B KaMepy CropaHus MPOMCXOAUT BOCILUIAMEHEHHUE 3a cUeT cpabaThIBaHHA DIECMEHTa
saxuranui. llpu stom paGoratomuit Gapabas poTopa, B COOTBETCTBYIOIIAS €My B
ONpPCAENEHHBIH MOMEHT MOJIOCTE POTOpa pacmoyaraloTcs 0e3 3asopa K KacaTeNbHOM
OKPYXHOCTH POTOpPa, B OSTOT MOMEHT MPOUCXONUT 3aKWTaHHe, POTOpP COBEPIIAET
BpaINaTeJbHOE ABHIKEHHE 3a CUET IIpollecca TOPEHHS - MPOUCXoaMT pabounit xox. B cBoio
OuepeNb, BEAyKH POTOP MOIYYaeT ABUKEHHE OT BEJIOMOI'O POTOPA YePe3 KHHEMATHYECKYIO
napy, maxojAmyiocs Ha ero pamy. llpu sToM paBoumii poTop sBiseTcsS BeayInuM, a
AOMOJHUTENBHEIA — BeAOMBEIM. [Ipm 3TOM Kamepa CcropamMs 3aTBOPSAETCS BHEIIHEH
MOBEPXHOCTEIO  Oapalama BeaoMoro poTopa. Bexmonm B jgaHHOR — KOHCTPYKLHH
OCYIIECTRIAETCA IO AeHCTBHEM AABJICHHS, BOSHUKAIOMIETO IIOCIE CTOPANUsS KOMIIOHEHTOB
TOpIOYeH CMECH B IIQJIOCTH POTOPA IO 3aBEPIIEHHH pabouero Xojia, IpH JOCTHIKEHUH B
[IpOUECCE BPAllCHHS POTOPa BEIXJIOITHOTO OKHA B KOPITyCe ABXrareid. BeqoMeli Ball CBI3an
C BEOYIIHM BalOM 4Yepe3 ImecTepHH. [[eKOMIIPECCHOHHBIA MEXaHM3M 33 CIST COOBINEeHHS
[OMOCTH POTOPA ¢ aTMOCHEpOH MO3BOMAET BPEMEHHO CHU3MTEL CONPOTHBIEHHE TIOBOPOTA Bala
I[p1 BpaeHYH. [IpuMeHeHre AeKOMIPECCHORHOTO MEeXAHH3MA NI03BOJIAET 3aNYCTHTD BUIATENE
JaXe TPH HENOCTaTOYHOH MOIMHOCTH MYCKOBOM CHCTEMEL.

[0032] Texnuyveckuit pe3yibTarT ROCTHTAETCA JBUTATENEM BHYTPEHHETO CrOpaHUA
POTOPHOTO THIA, COACPRAMAM CTAaTOP, B KOTOPOM Pa3sMeMIgHH! 110 Kpaiineil Mepe aBa 6apabana,
MO0 KpaiiHel Mepe /Ba pOTOpa M KMHEMATHUECKYIO Tapy JUif BpPAIICHHS POTOpOB, IPH 3TOM
CTATOPOM ABNACTCA HEMOABMAHBIH KOPITYC, 1O KpaiiHCH Mepe OIHMH H3 POTOPOB SBISETCH
BELYIMM, TIO KpalHEH Mepe O/MH fBIAETCH BEIOMBIM, IIpH 3TOM, Gapabal BEIOMOTO poTopa
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cHadKeH 1o Kpalinelt Mepe OJIHMM KAHAIOM, IS IPOXCHIEHHs JIOMACTH GapafaHa BELYINETO
poTopa. TIpu 3TOM CTAaTOp COAECPKUT KAK MHHMMYM ONHH MEXAHM3M IEKOMIIPECCUH, BITYCKHOH
KJIallaH, 21eMEHT 3axkuranus. KuHeMaTHueckas Iapa jI0JDKHa OBITH BEIIOTHEHA TaKuM 00pa3oM,
YTO OTCYTCTBYET BO3MOXKHOCTE NPOCKANIL3LIBAB M B HEi, a BEIyIHi 1 BEAOMBIL pOTOp ABIAIOTCH
€€ HCOThEMTIEMON YaCcTEI0. BenoMbiit poTop MOMKET COTepIaTh KaHal, CONMPDKCHHLIN ¢ KAHATIOM
Gapabana BegoMoro potopa. JIroGoil Bam JBATATENS! MOKET OBITH BEITONHEH KAK MOHOJWTHO C
mecTepHe ¥ OapabaHoM, TaK ¥ pasfeNbRBIMH 3/EMEHTAMH, TAakKe M POTOP MOXKET OHITH
BEIIONTHEH COCTaBHBIM. Ha KaX7ioM poTOpe MOKET pacnoiararbes Gomee ofmoro Gapabaxa,
nprdeM 6apabaHbl MOTYT UMETb CMENIEHHE OTHOCHTEBLHOTO APYT APYTa, H3MEPIEMOe 110 KaHAIIY
1 pomacTi bapadaHa Ha «ny» Tpaaycos, Ine n — oT 0° no 360°, vanpumep, 30° mwmm 45°, a Taxke
OTHOLIEHHE GOMBINETO K MEHBIINM JUMETPaM GapabasoB BEOOMOTO ¥ BEAYINETO POTOPOB PABHO
nenomy uueny ot 1 no N, npu yenoBwH, 4TO y MeHbIero Gapabara He Gomee 1 JomacTd wim
Kahana Uil IpOoXOKIeHHs nonacTH. OTHOIIeHHEe OUMETpoB GapabaHOB BEZOMOr0 M BEAYILETO
POTOpOB, MOXKET OBITh PAaBHO OTHOIIEHWIO YHCIA JIONACTEd W KAHAIOB COOTRETCTRYFOLIHX
GapabaHOB BeIyIIErO M BeJOMOTO POTOPOE,

[0033]  Takum ofpazom, KoH(uUrypamus pOTOPHOrO IBHTaTeNs BHYTPEHHErO
CrOpaHys, M03BOseT AOOMTBCA 3aABJIAEMOTO TEXHHUECKOTO pEe3yNbTaTa, a HMEHHO

noeeimenue KITJ apurarens u IpoCTOTEL €r0 KOHCTPYKIHH.

KpaTkoe omacanne yepremei

[0034]  3assnaemoe n306peTeHHe MPEACTABIEHO HA CIEAYIOIIMX HHTYPAX:

[0035]  ur. ] O6wmui Bux ABHraTesns BHYTPEHHETO CrOPaHHsA POTOPHOTO THITA;

[0036]  Dur. 2 Kopniyc aBuraress BHyTPEHHETO CTOPAHMS POTOPHOTO THIIA;

[0037] ®ur. 3 KnnemaTHdeckas napa LBETATENs! BHYTPEHHETO CFOPAHHA POTOPHOFO
THIIA,

[0038]  ®ur. 4 Ban Beaymero potopa HBMraTels BHYTPEHHETO CrOpaHusd POTOPHOTO
THIIA;

[0039] ®ur. 5 Ban BeAOMOTo poTopa ABHTaTeliss BHYTPEHHETO CrOpaHHs POTOPHOIO

THIIA;

[0040] Qur. 6 bapaban Bemymero poropa ABHraTeNls BHYTPEHHETO CTOpaHus

POTOPHOTO THIIE,
[0041] Qur. 7 DBapabam BejOMOTr0 pOTOpa [BHTATENs BHYTPEHHErO CTOpaHHA
POTOPHOTO THIIA;

[0042] ®ur. 8 BesoMelil poTop ABAraTellss BHYTPEHHETO CrOPAHHS POTOPHOTO THIIA,
[0043] @ur. 9 Bexymuit poTop IRMraTels BHYTPEHHETO CrOPAHHA POTOPHOTO THIIA,
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[0044] @ur. 10 O6muit BHJ ABHTATENs BHYTPEHHETO CTOPaHusi POTOPHOTO THMA C
MHOTI'OKaMEePHBIM KOPIIYCOM.

[0045] @ur. 11 O6muii BHA ABUraTens BHYTPEHHErO CrOPAHHS POTOPHOrO THIE C
MHOTOPOTOPHBIM HCIIONHCHHEM.

[0046] @ur. 12 JIsuratens BHYTPEHHETO CrOPaHUS MHOTOKaMEPHOTO WCHOTIHEHHA C
NPOJOIEHBIM Paspe3oM KOpIyca ¥ YITOBBIM cMeIeHneM OapabaHOB OTHOCHTENIBHO JIPYT
apyra. _

[0047]  Cocras aruratens:

Kopmye;

Benymuit potop;

Benomsrii potop;

YuyacTok ¢ 6apabanoM Bejyiero poTopa;

YuacTox ¢ 6apabaHoM BEJIOMOTO POTOPA;

Bryckuo# xianan, 4epes KOTOPBIH IPOK3BOANTCS BIPHICK KOMIOHEHTOR FOPIOYEH CMECH;

DJeMeHT 3a’KHIaHHL,

BBIHyCKHOE OTBEPCTHE, HEPE3 KOTOPOLC CBOOOHO BEIXOIAT BHIXIOIHBIE T a3bl,

¥ 0 N o s

Jlonacts B dopme syGuaroro BEICTYNa Ha BHEIIHEH MOBEPXHOCTH GapabaHa BEAYIIEro
pOTOpa JBHIaTENs;

10, Kanan na sHemrHe#f nosepxHocTH Gapabada BEZOMOTO pOTOpa, KOTOpas MOXET HMETh
CKBO3HOC OTBEPCTHE;

11. 3y6uaras wecTepHT Ha BEIOMOM POTOpE;

12, 3ybuaras mecTepHs Ha BEAYIOEM POTODE;

13, JleKOMIPECCHOHHEIM MEXAHU3M;

14. Ortsepcrre, coobmaromee MexIy cod0l OKPYKArONIVIO Cpeay H BHYTPEHHIOK 061aCTh
JIBHTATEJIs,;

15, Kanan semomoro potopa.

Iloapo6GHoe onncande H30GpeTeHHA

[0048] B mpuBenenHOM HmE DONPOGHOM ONHCAHWM pEANHM3AUMH M300pETEHUS
IMPHUBEICHE MHOTOYHCICHHBIE JACTANM pealu3alluy, IPH3BAHHBIE O0ECIEYHTH OTYETIIKBOE
TIOHAMAHNE HACTOSIMero uzobperenus. OnHaKo, KBanudHIMPoBAHHOMY B IIPeAMETHOH ofnacTy
CHOEHHUANHCTY, OYEBHAHO KakuM 06pasoM MOXHO HCIIONB30BATh HACTOAMEE H300pETEHHE, KaK C
JAHHBIMH JIETAILIMY PCATH3ALME, TaK 4 6¢3 HuX. B xpyrux ciygasx xopormo H3BecTHEIE METOMIEL,

MPOLEAYPHl M KOMIOHEHTHl He ObLIM ONIHCAaHEI NOAPOOHO, 4ToOLl He 3aTPYAHATE H3MHIIHE

TIOHAMAaHHe 0COOEHHOCTEH HACTOSIIEro H306peTeHus.
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[0049] Kpome TOro, u3 DpUBEJCHHOTO W3JI0KEHUA SCHO, YTO H300peTeHme He
OrpaHWYHBaeTCS NPHUBEICHHON peamusauueil. MHOTOUWCIEHHBIE BO3MOXHBIE MONH(PHKALMMK,
H3MEHEHHUS, BAPUALMA ¥ 3aMEHBI, COXPaHAIOMMC CYTh H (POpPMY HACTOSINETO H300peTEHU,

OYCBHAHEI IJid KBaJII/I(bHHI’IpOBaHHBIX B Hpe}IMETHOﬁ 0o0nacTy CIeIHaIucTOB.

[0050] Kopnye 1 npeacraBnser coboit AeTanb ¢ UMIMHAPUYECKUMH IONOCTAMH IIOX
BEIYMIUH 2 ¥ BETOMBIN 3 POTOPEI, pacloIokeHHble 6e3 3a30pa.

[0051] Kopnyc 1 MOXeT OBITH BEIIOIHEH W3 PA3NHYHBIX KOHCTPYKIIMOHHBIX MATEPHAIIOB,
BBIJIEPKUBAIOIINX 3KCIUTyaTallMOHHEIE HATPY3KU IIpH paboTe pOTOPHOTO IBUraTeNls BHYTPEHHETO
cropanus, a UMeHHo: paboune Temueparypst 1o 2 0008 , pabouee napnenme no 10 MITa. Kopmyc
1 MOXET BEITIOIHEH KaK JeTalb WK KaK cOOpOYHas €IMHUIA, COCTOSILAL U3 HECKOIBKHX JieTaleH.
Kopnyc 1 gBurarend MoXeT Tak e OBHITH MHOTOKAMEPHBIM, YTO O3HAYAET, 9TO BHYTPH KOpITyca
1 moryT GeiTh pazmenmens! 6onee oqHoro bapadana Kak Ha BEAOMOM, TakK ¥ Ha BEAYILEM POTOpE ¢
UENbH YBENHYEHHA MOINMHOCTH [BUraTelsd BHYTPSHHETO CrOpaHWs pPOTOPHOTO THIIA WITH
H3MEHEHHMS eT0 MaccoradapHTHBIX XapaKTEPUCTHK. Takke Koprnyc 1 MoKeT OBITH COCTABHEIM, 4TO
[IPUBOJUT K BAPHHPOBAHMIO MOIHOCTBIO JABHIATENS ¥ Maccora0apHTHEIMH XapaKTepPUCTHKAME.
Kopnye 1 nsurateis BHyTpEeHHErO CrOPaHUS POTOPHOTO THIIA COAEPMHT PH) TEXHOJOTHIECKHX
OTBEPCTHH, CIyKAIIMX JUIA BEIXOZA IOPSYMX [A30B, BIPBICKA KOMIIOHCHTOB FOPIOYEH CMECH B
KaMepy CrOpaHMsA, pasMCIICHMs 3JIEMEHTA 3aKHMTaHHS H MeXaHu3Ma JexoMrpeccur. [Ipu 3ToM
pabodad 30Ha, ARNAOIMa’sCA KaMepPoH cropaHus, OTpaHHYeHa BHEIUHHMH CTEHKaMH Kopryca 1,
NpHYEM BHEIIHMMM CTEHKaMH pabouelt 30HBI OYOYT SBIATBCS HOBSPXHOCTH, OOpPasyroulie
HIOJIOCTY BHYTPH KOPITYCa, TaK YTO TPH IIOBEPXHOCTH OYIYT SIBASTHCA YAaCTHIO Kopiyca 1, a ipyrue
TPH IIOBEPXHOCTH OyAyT ABIATHCS HacThIO NOABMXKHBEIX DJIEMEHTOB JBHIATENs BHYTPEHHETO
croparus,

[0052] IIpu 3TOM, Ha BHEMHEH NOBEPXHOCTH HEMOIBHKHOTO KOPIYCA HMMEIOTCA
OTBEPCTHA /Ui BBINYCKA NPOAYKTOB TOPCHHSA, MOJAY¥ BEINECTB IS NPOTCKAHWS peaklHu
TOPEHHS.

[0053] BHyTpy IMIHEApHYeCKUX IIONOCTEH Kopiyca | yCTaHaBIMBAIOTCS BedyIHH 2 K
BEIOMBIH 3 poTopsl. PoTopsl MoryT OFBITE BEIIONHEHBI KaK OTAEABHOM HETANBIO, TAK H B COCTaBE
c00poYHOR equHUIEl «poTOp-6apabaHy», YTO JA€T BOIMOXKHOCTEL YIPOCTHTH KOHCTPYKIHIO H
TIOBBICHTD HA[EXHOCTH ABHUTATENs. POTODPLI BBIMONHSIOTCS M3 KOHCTPYKUMOHHBIX MATEPHANOB,
TIO3BOILIIOIIEX BBIISPKHBATE 3HAKOIEPEMEHHBIC HATPY3KM B MOMEHT paboThi IBHratens,
HanpuMep, U3 alOMHMHHEBEIX CTITAROB, CTaleH M uyryHoB. Begomsii poTop 3 moxeT uMeTh

BHYTPH ceDs TIONOCTh AN HOJAYH KOMIIOHEHTOR roprodeil CMECH.
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[0054] Ha 6apa6aHe 4 BeNyLIEro poTOpa pacHoNIOKEHa JOUNAacTs B (opMe 3ybuaToro
BBICTYIIZ 9, mBHrarimaics 0e3 3a30pa ¢ BHYTPEHHCH IIOBEDXHOCTBIO MONOCTH Kopriyca 1. Ha
Gapabane 5 NONOIHUTENBHOTO POTOpPa pacuonoxeH KaHan 10, obecmeumBarommii cBoGoaHOE
CHHXPOHHOS IIPOXMKAEHHS BBICTYNA 9 poTOpa 2, COXPAHss [IPH 3TOM IIOTHBH KOHTAKT POTOPOB
II0 ¥X BHCIIHEH OKPYKHOCTH s oOpasoBaHHs pabouedl Kamepsl ABHMrarens. Pafoume 30HEBI
ABHUIaTeNd BHYIPEHHETO Cropahus, o0pa3oBaHHEIC JIONACTHI0 B BapHAHTS C MHOT'OKAMEPHBIM
KOpImycoM 1, MOTYT ObITh CMEIIEHB! Ha N TPagycOB OTHOCHTENBHO APYT APYTa, IAE N MOXKET
IpAHAMATE 3HaqeHue oT 0° go 360°, Takoe cMeIeHHE BBITONHSAETCS MONAPHEM (ECIH CIBHT y
BEIYUIEro pOTOpa, TO H Y BEIOMOT0 COOTBETCTBEHHO TAKOH € — 4TO OBl JIONMACTh MOIanaia B
BBIEMKY), B TaK K¢ 6apabadel He MOTYT HMeTh C/[BHI' OTHOCHTENBHO JIPYT APYyra BIOIE OCH
POTOPOB — TONMBKO YIIoBo#, Kax mpaBmIO Takoe CMENIEHHE MPOMCXOAUT IIOCNEI0BATENbHO, W
COCTABISET BeNMUUHY KpaTHyIO 30 umm 45 Tpaxycos.

[0055] Ha xopmyce 1 pacmono:keHB! BIYCKHOM KIamaH, 4epe3 KOTODEIA IPOH3BOANTCS
BIIPBICK FOPIOYMX BEHIECTB 6 H SNEMEHT 3ayKHIAHHS 7, BOCIUIAMEHSIOITHE CMECh, a TaKXKe
AEKOMIIPECCHOHHbIM MexaHusM 13. BBIXJIONHBIE IOpSIHE Tasbl BHIXOAIT 4YEPE3 BLITYCKHOE
oreeperre 8. [lepeiada BpamaromIerocs BKMKEHHS OT OCHOBHOTO POTOPA K JOMOTHHTENLHOMY,
TIPOMCXOAUT IIPH ITOMOIIM PACIIONIOKEHHBIX Ha poTopax mecTeprax 111 12.

[0056] IIpepcrapneHHellt Ha WepTexXax POTOPHBIA JBATateNb BHYTPEHHETO CTODAHHS
ACHCTBYST HHXKECIELYIOIIHM 06pazom.

[0057] Ilpu ABYWAKESHWH JIOTIACTH 9, ¢ MOMEHTA €& IPOXOXKACHHS Hepes KaHan 10 5o mecta
PacCIIOIOKEHHS BIYCKHOrO KIamaHa 6, IPOHCXOJUT BeachBaHHME (MO0 3aKAYMBAHUE OT
KOMIIpeccopa) Bo3ayXa B palouylo MONOCTh Yepes HMEIOMICEcs B BEJIOMOM POTOPE OTBEPCTHE.
HnTepBan NPoXoXKACHI NONACTRIO 9 BITYCKHOTO KilalaHa 6 IPEMEPHO COBIIAJAET C HHTEPBAIOM
3aKpBITHA KaHata 10 npy Bpaitenun yyacTka ¢ GapabasnoM BEOMOro poTopa 5, Hrparoero poib
AxcKoBOro 3aTBopa. Ilpy nanereiimem DBFIKSHHUH JONACTH IPOMCXOJHT BIIPHICK KOMIOHEHTOB
Toproyed cMecH B paGouyio IMOJIOCTs 9epe3 BIIYCKHOM KiamaH 6, KOTopas NMpH OPOXOXICHHH
JIONACTBIO BIIEMCHTA 3AXHTAHKS 7 BOCILIAMEHACTCS U Ta3, 06pa30OBaHHEIA TIPOIIECCOM TOPEHES,
BO3JICHCTBYS Ha JIONACTh 9 o0pasyeT KpyTsAImud MOMEHT Ha Beaymem potope 2. JlomacTs Ha
GapaGaHe ABHIasCh B HANPAaBICHHH BBUIYCKHOIO OTBEPCTHA § IPOM3BOJWT BLITECHEHHE
BEIXJIOITHBIX I'a30B, 00PasoBAHHBIX IIPEBITYIIIMM COPAHHEM KOMIIOHEHTOB TOPIOTeH CMECH Hepes
BBEIITYCKHOE OTBEpPCTHE §.

[0058] B poropHom nBHraTene BHYTPEHHETO CTOPAHHA DEANM3YeTCH ILITH TAKTOBLIA
nporece: 1- BUPBICK BO3AyXa, ANS CO3JaHHS KOMIIPECCHH, 2 — I07a4a TOPIOYHX BEIIECTB, 3 —
BOCTUTAMCHEHHE TOPIOYHX BEIIECTB, 4 — COBEPHICHHE PalOTHI 32 CUET TOPEHKMS H COBEPIIEHUA
000pOTa poTOpaMy, 5 — BEHIYCK 0TpabOTABIIMX Ta30B Yepe3 OTBOAANIHN KaHalL.
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[0059] Bo Bpems paboTHl POTOPHOIO JBHIATENd BHYTPCHHETO CTOPAHHS COBEPINAKTCH
ciegyromue onepanud. Yepez BIyckHOE OTBepcTHEe 14 mozaercs ra3 WM OKHCIHMTEIL IS
CO3JaHWsA JABICHHSA B KaMEpE CrOPAHUA, CNEeJOM IIOJArOTCS KOMIIOHEHTH TOpIOYed CMEecH,
KOTOPBIE COBMECTHO ¢ OKHCIHTEIEM CO3MAKOT TOIUIMBHYIO CMECh, I'OTOBYIO IS ropeHus. B
NPeALIECTBYOMKR MOMEHT IPEKpalllcHUd MoJadl TOPIOYMX BEINSCTB B KaMepy CropaHuWs Ha
JNEMEHT 3WKHTaHHA 7, OT AKKyMYJLATOPa WIM BHENHEH SNIEKIPHYECKOM CEeTH WM HHOIO
YCTPOHCTBA, [OMAETCS JNCKTPHUSCKUH TOK MIIM KakoH - nubo CHIHas, KOTOPLIA NPHBOAHT B
paboTy JaHHBIA 3IEMEHT. B CBOXO Ouepenb 3MEeMEHT 3aKUraHud 7 IPHBOIMT B BOCILIAMECHEHHE
CMECh IOPIOYHX BellecTs, B mpoiecce ropeHus ropiodux BellecTB 00pa3yroTcs ropsame rassl,
KOTOpBIE CO3/IAK0T JIaBICHHE Ha JIonacTh 9 6apabana 4 ocHOBHOTO poTopa 2. Jlonacts 9 Gapabana
4 OCHOBHOTO pOTOpa 2 OCYIIECTBIAET NBIKCHHE, NIPUUEM €¢ TPaeKTOpHs coBranaer Gpopmo
Koprnyca KaMmepsl CropaHusd, IIpY STOM KOHEL JIOHACTH HaXOOHUTCS B IUIOTHOM KOHTAakTe C
KOpIYyCOM KaMephl Cropadus, Ad NOIJIEPKaHUA JABIISHHA M HOpeJOTBPALIeHHA IIPOCKOKA 34
nonacts 9. [Ipy BO3HUKHOBEHHMH OTPHUATENBHOIO JIABIEHHS IS YUACTKA IBHIATENsA, 4 HMEHHO B
KaMepe Cropanus, SBISIOIIYIOCS HONOCTRE) POTOPA, BLIPABHHBAHME JABICHHS MPOH3BOATCS
4epe3 JeKOMIPSCCHOHHBIA MEXaHW3M, KOTOPBIA TakKe CIHY)XHT Juid ofierdeHus 3amycka
JBUTATENsl BHYTPEHHETO CTOPAHHS POTOPHOTO THHA H PaboTHl €ro Ha XOJIOCTOM XOJe.
EAnHOBpEMEHHO ¢ TEKYIIHM MPOIIECCOM HPHXORUT B ABMKEHME KHHEMATHYECKAs Napa, KOTopas
oGpasopanna 3yGuaToif Imecrepreit 11 ocHOBHOro poTopa 2 ® 3y6uarofl mectepHed 12
DOMONHUTENBHOI0 poTopa 3. IllecTepuu coBepINAOT BpaINATENLHOC NBHKEHHE, KOTOPOE
NPHUBOMUT K MOBOPOTY BEAYILIEro 2 M BEAIOMOTO 3 POTOPa, YTO B CBOK OYSpPE/b NPHBOIHT B
Asixenue Gapaban 5 BegoMoro potopa 3. Bapaban 4 rexymero poropa u Oapaban 5 BEIOMOTO
POTOpa ABHIKYTCA CHHXPOHHO, 33 CYET OTCYTCTRHS IPOCKANE3EIBAHMS Ha KHHEMATHUECKOH Iape.
Jlonacts 9 nBUTasch B HANPABNEHMH BBITYCKHOTO OTBEPCTHS 8 IIPOU3BO/IUT BHITECHEHHE FOPSTUNX
ra3oB, KOTOpPBIC NP JOCTHIKEHHH BBITYCKHOIO OTBEPCTHS BBHIOPACHIBAKOTCS B OKPYIKAOIIYIO
JIBUraTeNb CPely, KOTOPOH MOMeT BRICTYIATh atMoctepa. [IpH MpOXOKIEHMH JIONACTHIO 9
BBITYyCKHOTO 8 Gapaban 5 BeoMOro poTopa 3 pacHONOXKEH TakeaM o6pa3oM, 4To BhleMKa 10
TO3BONAET NPOHTH AAHHOH Jonacty 9 HpenoTBpallas 3aK/IMHUBAHHS ABHTATENs. [IpH 3TOM
TEPMETUIHOCTE KAMEPBI CrOpaHHs MOXKET JOCTHIaThCA 3a CYET ee 3aTBOPEHHsA BHEIUHEH
MOBEPXHOCTBIO Gapabana BeJIOMOTO POTOpa, MMM NPELOTBPALEHHS MAJEHHA KOMIIPECCHH H
OCTaHOBKH JBurarens. [Jocie mpoxoxIeHus BERNIYCKHOTO OTBEPCTHS 8 JIONAcTHIO 9 HAaxOIsch
IEPEN BIOYCKHBIM OTBEPCTHEM & ONMCAHHBIA BBIIlE IMKI TOBTOpAETCA. IIpH HCIIONB3OBAHUH
MHOT'OKaMEPHOT0 KOPIIYCa BHINEOIIHCAHHbIA IPOLIECC TIPOUCXOIAT B KAXAOM Kopryce. JanHbIH
IIPOLECC MOKET [IPOU3BOMUTECS C 3ATA3/(bIBAHMEM OTHOCHTENBHO JPYT Apyra Ha k, rie k-pems
TIPOXOXICH A JIONACTRI0 paboYero y4acTKa, UTO IIO3BONSAET CAeNaTh paboTy HBHTaTens Oonee
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PaBHOMEPHOM yBenWYHBasg ero pabouMii MOMEHT BpAlllCHHS HA poTope. TakuM o0pasoM
IPOUCXOMUT COBEPIIEHHE PaOOTE B POTOPHOM JBUraTeNe BHYTPEHHETO CrOPAHMS.

[0060] B nactosmmx MaTepuanax 3asBKH IPe/CTaBICHO IPENIOUTHTENLHOE PACKPBITHE
OCYIIECTBIICHHE 3asABIICHHOIO TEXHUYSCKOTO PEHICHHS, KOTOPOE HE JIOKHO HCIONb30BATLCS KaK
OrpaHHYHBAIOIIEE HHEIC, YACTHbIE BOIJIOUIEHHKS €T0 pealli3alliy, KOTOPhIE He BEIXOIAT 38 PAMKY

HCIIPAIMIABACMOT O obreMa HpaBOBOFI OXpaHbl H ABIAKOTCH OYCBHJIHBIMH AN CIICOHATHMCTOB B

COOTBETCTBYIOLIEH 06IacTy TEXHUKH,
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dopmyiia u3odpereHas
1. JiBMraTtens BHYTPEHHEro CrOpaHMs POTOPHOTO THIA, COAEPKAlMi CTaTop, N0 KpadHe
Mepe [1Ba poTopa, Mo KpaiHeld Mepe aBa Gapabana ¥ KHHEMATHUECKYHO Napy JUL BpaIOCHHUS
POTOPOB, IPU 3TOM CTAaTOPOM SHBIMETCS HEMOABIDKHBI KOPITYC, B KOTOPOM DasMEHIAKITCS
pPOTOpE], IO KpalHeHd Mepe OJMH M3 KOTOPBIX ABIAETCS BEAYLIMM, IO KpadHed Mepe OIHH
SBJACTCS BEIOMBIM, NIpH 3ToM, OapabaH BeIyINETro pOoTOpa OCHAINEH 10 KpadHel Mepe omHOH
noracteio, & OapalbaH BemoMoro poropa cHalOxeH MO KpaHHed Mepe OTHMM KaHaluoM, I
TIPOXOKICHHMS JIOTIACTH Oapabana BEIYILETO potopa,
IIPY HTOM CTATOP COAEPKHUT MEXAHHM3M JEKOMIPECCHH, BBITOIHEHHBIH B BHE 3aMPaeMOro
OTBEPCTHS, BITYCKHOM KNAlaH, a TAKKe 3IeMEHT 3aKUTaHuS, IPeACTaBILIOIMY cob0l MeXaHH3M
BOCIUIAMEHEHHUA TOTJIKBA.
2 Jeurarens mo m.1, oTNHYalOMUCS TeM, 9TO KMHEMAaTHdecKas Mapa BBHIIOTHEHA TaKUM
00pa3oM, 4TO OTCYTCTBYET BO3MOIKHOCTE MPOCKANIB3BIBAHUS B HEH, a BEAYIIHH U BEIOMBIH POTOD
ABJITIOTCS €€ HEOTheMIIEMOH JacThIO.
3. Heurarens 1o 1.1, oTnruaromuiics TeM, YTO BEJOMBIM POTOpP TaKXke CONCPIKUT KaHAT,
CONPMKESHHBIA C KaHATIOM DapabaHa BeIoMOT0 poTOpA.
4. JIBuraTens no .1, oTnrYaroupiics TeM, 9To 000 Ba ABAraTed BHYTPEHHETO CrOpaHus

POTOPHOIO THIIA BRIIIOJIHCH MOHOIHTHO C H.IeCTepHCfI H 6apa6aHOM.

5. JBuratens 1o 1.1, oTIHYAOIIUICA TEM, YTO Ha KaX/I0M POTOPE PasMEIlEHH! 0071ee OJTHOr0
bapabana.
6. JBHrarens 1o I1.5, OTAHHAOMURCS TeM, 9To OapabaHbl, pa3sMEHICHHbIC Ha BaAIaX, HMEKOT

CMeLleHNe OTHOCHTENLHO APYT APYTa.

7. Jlpuratens o 1.1, oTnudaromuiics TeM, YTO OTHOIIEHHE OONBINEro K MEHLIIAM JMMETPaM
DapabaHoB BEIOMOT0 ¥ BEAYIIET0 POTOPOB PAaBHO HEIOMY 9HCNTY OT 1 10 N, IpH YCIOBHH, 4T0 ¥
MeHbLIero Hapabana He Gonee 1 TonacTu Wy KaHaa g NPOXOKACHAS NIOTACTH,

8. HBuratens 1o 1.1, ommyaomuiicss TeM, 9T0 OTHOIIEHHE AUMeTpoB OapabaHOB BEIOMOro
H BEeJyiero pPOTOPOB, PaBHO OTHOIIECHWIO YHCTA JIONACTEH M KAHAIOB COOTBETCTBYIOLIUX
BapadaHOB BENYIIETO M BEIOMOTO POTOPOB.

9. Jpuratens mo 1.1, OTIMYAIOMWHCA TeM, YTO IMAMETPHl ACMUTENBHON OKPYKHOCTH
3y0uUaTHIX ImeCTepHER PaBHBI IHaMeTpaM COOTBETCTBYIOIMHX HapabanoB BEOyINEro ¥ BEIOMOTO
pPOTOPOB.

10.  JIpurarens 1o 1.4, OTIHYAKOMHUACS TEM, YTO POTOP BAIIOIHEH COCTABHEIM.

11. JBUTaTeNs 1Mo 1.1, OTNMYAOIMHCA TEM, 9TO CONEPKHT OOJee OJHOIO MEXaHH3MA

ACKOMITDECCCHH.
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12. Crioco6 paGoTEI NBHTATE/ A BHYTPEHHErO CTOPAHHA POTOPHOTO THIA, 3AKTIOYAIONTHICT B
TOM, 9TO COBEPIIAIOT BIIPEICK KOMIIOHEHTOB FOPIOYEH CMECH B KaMepy CrOpaHHus Yepes BILyCKHOH
KylanaH, OJHOBPEMEHHO C BIIPBICKOM IIOJAIOT OKHCIATENb, TPOU3BO/HTCS aKTUBAIHA INeMEeHTa
3aXHTaHus M BOCIVIAMEHAKOTCA KOMIIOHCHTHI ropioduedfl CMeCH, LpH ITOM TOPSYHME Tasbl,
00pasoBaHHbIE CrOPEBIIMME KOMIOHEHTAMH FOPIOYER CMECH, IIPHBOIAT B [ABHXKEHHE JOMACTS,
obpasys XpyTAmu#t MOMEHT Ha BEIyIIEM DOTOPe 10 JeCTBHEM MaBI€HHMS 3THX [A30B,
KpYyTAINME MOMEHT NepeflaeTes OT BEMYINEr0 POTOpa K BEAOMOMY 3a CYET BPAIICHHI
KMHEMATHYECKOH Maphl, TIPH JOCTHXEHHM B TPOLECCE BPAICHHS BEOYIIETO pPOTOPa
BBIXJIOITHOI'O OKHA B KOPIIyCe JBUIaTeNs, IPOUCXOIKT BEIXION.

13. Crocob 1o m.12, ornuvaroumifcss TeM, 9T0 KaMepy Cropasus 3aTBOPAIOT BHEINHE:
TIOBEPXHOCTEIO Oapabana BeAOMOTO poTopa.

14, Cnocob mo 1.12, oTn@yarommiics TeM, YTo [yis paboThl ABHrATENs HA XOJOCTOM XOIy
MIPUMEHIIOT MEXaHWU3M JEKOMIIPECCHH,

15, Cnocob 1o 1.12, OTIHYAIITHACS TCM, YTO B IBUTATEN: BHYTPEHHET0 CTOPAHAS
POTOPHOTO THIA NOMAIOT TOIIUBHYIO CMECH 11 IIPOTEKAHHUS PEAKIMM TOPEHHS.

16.  Cuocob 1o n.12, OTIHYAOINKIHACS TEM, TTO B IBUTATENh BHYTPEHHETO CropaHus
POTOPHOTO THMNA NOJAIOT KOMIOHEHTHI TOIIHBHON CMECH I IPOTEKAHKS PEAKITHH TOPEHHUA.

17. Croco6 1o 11.12, oTMYAIOIUHACA TeM, 9TO IPH TPOXOKIEHHH JIONACTH uepes Kaxaji B
KaMepy Cropatus NoCTyIICHHE BO3yXa TG0 KOMIIOHEHTA IOPIoYel CMECH OCYIIECTBIIIOT Yepes
Kanan 6apabaHa BeIOMOro poTopa.

18. Croco6 1o m.12, oTrHaomeics TeM, 9To OpH paboTe IBHraTeNs BHYTPEHHETO CropaHHs
POTOPHOTO THIIA TOCIE BIPHICKA KOMIIOHEHTOB TOpIOuel CMeCH B Kamepy CropaHHs depes

BITYCKHOM KJiallaH I10Jal0T BOAAHOMN nap.
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OTYET O IATEHTHOM IIOUCKE  [HoMmep espasniickoli 3aseku:

(crates 15(3) EATIK 1 npaBuno 42 ITaTeHTHON MHCTPYKIMH K

EATIIK) 201992030

A. KTACCUPUKALIUA ITPEAMETA U30BPETEHUA:
F02B 53/02 (2006.01)
F0I1C 1/08 (2006.01)

ICornacHo MexayHapoaHo#i nareHTHOH knaccudukauuu (MITK)

b. OBJIACTD TTIOMCKA:

TIpocMoTpeHHas fOKyMeHTauus (cucreMa kiaccudukanun ¥ uuaekcsl MITK)
IF02B 53/00-53/14, 55/00-55/16, FO1C 1/00-1/04, 1/08-1/46

DnexTponHas Ga3za JAHHBIX, HCMIOIE30BABIIAACA [IPH NOKCKE (HasBaHHe 6a3bl H, €CIH, BO3MOXKHO, HCIOJIE3yEMBIE TIOMCKOBEIE TEPMHHB!)

B. JOKYMEHTBI, CHUTAIOIIHUECS PEJIEBAHTHBIMH

Kareropus* CCBIIKH Ha IOKYMEHTHI C YKa3aHHeM, TJIe 9TO BO3MOKHO, PeJeBaHTHBIX JacTel OTtHOCHTCS K TYHKTY Ne
Y RU 186706 U1 (OPEJI AJIEKCEA MUXANJIOBHY) 30.01.2019 1-9, 18
X 12,13, 15-17
A 10, 11, 14
Y RU 2113606 C1 (BAJALLKAHOB KOHCTAHTUH BAJIAPOBHY) 20.06.1998 1-9
Y SU 2365 Al (CAAPA A.A.) 28.02.1927, ¢ur. 1-5 56
Y RU 2665831 C1 (TAPAKAHOB BAJIEPUI AJIGEEBUY) 04.09.2018, yeprex, dur. 18

I:l NOCACAYIOWHE NJOKYMCHTBI YKa3aHb! B NPOAODKCHHH

«T» - Gonee No3AHMI JOKYMEHT, OMyG/IMKOBAHHEIH MOCE JATH IPHOPHTETA U

* OcoGEie KATErOpHH CCHUIOMHBIX JOKYMEHTOB:
NpPUBEACHHBIN JUTA TOHUMAaHHUs W300peTeHIA

«A» - TOKyMEHT, Onpeaensiomuii o6mutl ypoBeHb TEXHAKH

«D>» - IOKYMEHT, NpUBENEHHBIH B ¢BPasHicKol 3asBKe «X» ~ IOKYMEHT, IMEIOIIMI HanGonee GIM3KOe OTHOLICHHE K PEIMETY TNOHCKA,
(«E» - Gonee paHHHIt JOKYMEHT, HO OMyG/IMKOBAHHBIH HA ATy NOAAYH nopoyaimit HOBU3HY WIH H300pETaTeNbCKHt YPOBEHE, B3ATHIN B OTAEBHO-
CTH

cBpa3HACKOif 3a9BKH WM Noche Hee

«O» - IOKYMEHT, OTHOCAIIMHACS K YCTHOMY PaCKpLITHIO, IKCHIOHHPO-
BAaHHIO U T.1.

"P" - BOKYMEHT, OITyGIMKOBAHHBII 0 AAThi 024K €Bpasuiickol

3aABKH, HO TI0CJIe AaThl HCTIPALIMBAEMOTO NpHOpHTETA"

«Y» - IOKyMEHT, HMeloluit HanGonee GU3KOe OTHOLICHHE K IPEIMETY NOHCKA,
nopoyaliuif H306peTaTeNbCKHIl YPOBEHD B COYCTAHUM ¢ APYTHMH JOKYMEH-
TaMH TOM K€ KaTeropHH

& » - IOKYMEHT, ABISIOMUICA NaTCHTOM-aHAIOTOM

(«<L» - IOKYMEHT, NPUBCICHHbIHA B IPYTUX LEMAX

Jlata nposesieHus narentHoro noucka: 18/03/2020

VYN0/IHOMOYEHHOE JIHI0:

JO. Poroxun
HavaaeHuk YNpaBneHHS IKCIEPTH3EI A
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