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(57) H306peTeHI/Ie OTHOCHUTCA K CaHUTAPHO-TECXHUYCCKOMY 060pyI[OBaHI/IIO, B YaCTHOCTH K BaKyyMHBIM TyaJi€TaM,

HCIIONIb3YEMbIM B aBTOHOMHBIX CTAl[MOHAPHBIX W MOOWJIBHBIX OOKCax, a TaKKe Ha TPAHCIOPTHBIX CPEACTBAX.
BaxkyyMHbII TyaleTHbIH MOIYJb CONCPKHMT Yally YHHTAa3a, BOMSHYIO NO3MPYIOLIYIO CHCTEMY OMBIBAHHS YAl
YHHTa3a, COCTOSIIYI0 M3 PE3epPBHOTO BOMSIHOTO 0aka, MMAPOIMHEBMOLMIMHAPA, BOASHOTO KOJUIEKTOpA M BOJSHBIX
(bopCcyHOK; TPOrpaMMHUPYEMbI KOHTPOJUIEp ¢ KHONKOH MyCKa; HAKOIMTENbHBIN Oak AJIS OTXOZOB; BO3LYIIHBIH
KOMIIPECCOpP C BO3ZYIIHBIM PECHBEPOM M BO3AYLIHBIM (HIBTPOM; MArucrpaib CXKaToro BO3yXa; BO3MYLIHBIH
BaKyyMHBIH 2KEKTOp C BaKyyMHOH Marucrpaljiblo; BO3LYIIHBIC 3JICKTPOMATHUTHBIC KIIANaHbI, MOICOCANHCHHbIC
K MarucTpaju C)KaToro BO3AyXa M K BaKyyMHOIl MarucTpajiu; CHCTEMy BaKyyMHOI'O IPEHHPOBAHHUS OTXOAOB M3
Yallll YHHMTA3a, BKIIOYAOIIYI0 BIYCKHOIl M BBINYCKHON MEPEXHMHBIC 3aTBOPBI, BO3LYIIHbIE SJIEKTPOMAarHUTHbBIC
KJIaNaHbl, 00eCIeYNBAIONINE COOOIIEHNE MEXCTCHOUHOMN MOJIOCTH BILyCKHOTO H BBIITYCKHOTO NEPEKUMHBIX 3aTBOPOB
noouepenHo ubo ¢ armMocdepor, MO0 ¢ MarkCTPajiblo CXKAaTOTO BO3/YyXa; LUIIO30BYIO CEKLHIO JIPEHAKHOIO
TPyOONPOBO/Ia; APEHAXKHYIO MarucTpayb. HOBbIM, B YaCTHOCTH, SBISETCS TO, YTO KPBIIIKA THAPONHEBMOLIMINHIPA
4yepe3 BO3AYLIHBII JpOCCEeNb COEIUHEHa C KPBILIKOI PE3epBHOTO BONIHOTO 0Oaka; JUIMHA LUIIO30BOM CEKLIHH
JapeHaxHoro tpybomnposoma coctaBmsier or 20d mo 40d, rme d - guamerp LUII030BOM CEKLHM JPEHAXKHOTO
TpyOOIPOBO/A; IUIO30BAsi CEKLMS JPEHAXHOro TPyOOIpPOBOAA PACHONOXKEHA MEXAY BIYCKHBIM M BBITYCKHBIM
l'lepe)KI/lMHbIMPI 3aTBOpaMI/I nong yFJ'IOM K FOpI/ISOHTy C TAaKUM yCJ'IOBI/IeM, 4gTOo (bnaHeu Bl'lyCKHOFO l'lepe)KI/lMHOFO 3aTBOpa
HaxOIMTCs BhIE (aHma BBIMYCKHOTO HepexuMHoro 3arBopa Ha 1,5d - 2,5d; Bropoe perne maBieHus: Bo3ayxa
COCIMHEHO C BEPTUKAJIBHBIM Oy(epHBIM OTBOZOM IILIIO30BOH CEKLINH JPEHAXHOro TpydonpoBoaa. [lepeuncieHuble
CBOifcTBa 00eCIIeYMBatOT MHHHUMAIIBHBIH 00paTHBINH cOPOC BOZIBI B pe3ePBHBIIl BOIHOM 6ak B (ha3e BEICOKOHATIOPHOTO
BBITECHEHUsI BOJBI Ha BOJISTHBIE ()OPCYHKH YHHTA3a; yIapHOE BHITECHEHHE OTXOJI0B Yepe3 APCHAKHYI0 MarucTpajb B
HaKOIHMTENbHBIN 0aK Moj JeHCTBUEM HPEBAPUTEIBHO CO3AaBaeMOro M30BITOYHOIO JABJICHHs B LIUIIO30BOI CEKIMH

JIPEHAXHOTO TPyOOmpoBoIa.
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MK E03D11/00
BAKYYMHbI TYANETHbIA MOJY/b
ObnacTb TexXHUKN

I'Ipe,unaraemoe M306pETeHMe OTHOCUTCA K CaHUTapHO-TEXHUYECKOMY o6opy,qosaHmo, B
HaCTHOCTU K BaKyyMHbIM TyarneTtam, MCI'IOJ'IbéYGMbIM B aBTOHOMHbIX CTaLMOHapHbIX U
MOBUMbHbIX Bbokcax, a Takke Ha TPAHCNOPTHbLIX Cpeacresax, Hanpumep, B
)KSHBSHOAOPO)KHHX BaFOHaX B CamMcreTax, B aBTo6ycax B KaTepax, B Kemnepax B

XWMNbIX Npulenax.
YpoBEHb TEXHUKU

W3BecteH "TyaneT c BakyyMHOW cuctemoit” (nateHT RU 2138600, ony6nuKkoBaHHbIM
27. 09 1999), "oTnuyaloWMIACA TeM, 4YTO OH CHabXeH BaKyyMHbIM yCTpOVlCTBOM
BKJ'IiO‘-IaIOLLMM B cebsn l'lepBbIVI KnanaH, KoTopbii MOXeT ObITb CoeJJMHeH C UCTOYHUKOM
CXKaToro BO3AyXxa, BTOpOM KnanaH, KOTOpbii MOXeT ObITb COEAMHEH C WCTOYHMKOM
CKaToro BO3[yXa, IKEKTOp, KOTOpbid BKMoYaeT B cebs BXOAHOE COMmMo, BbIXOAHOW
naTpyGoK W BaKyyMHbI NPOXo4, npw 3TOM 3XEKTOp CoeAWHEeH C NepBbiM KnaraHom
' uepes BXOZHOE COMMO U C NEPBLIM Y3/IOM MOAKMIOYEHUS Yepe3 BaKyyMHBbIiA npoxopg, u
MOPLUHEBOW yNpasnsitoLui KnanaH, KOTOpbI BKYaeT B cebs nepsbiit BXOJ, BTOPOVA
BXOZ W BbIXOA, NpU 3TOM NEPBbIA BXOA KnanaHa CoeAuHEH C BbIXOAHbLIM NaTpybkom, a
€ro BbIXO4 COEAWHEH CO BTOPbIM Y3/IOM MNOAKMIOYEHUA BaKyyMHOIO YCTPOMCTBA,
0BpaTHbI  KnanaH, YCTAHOBNEHHbIA MeXAy BbIXOAOM MOPLUHEBOrO . YNpaBnsioLero
knanaHa v BTOpbIM y3noM coeAnHeHns BaKkyyMHOro yCTpOWCTBA, a Taikke nepenyckHou
KaHan, KOTOpbIi COeAUHSET BTOPOW Knanad W BTOPOW BXOA YNpasnsioWeEro
NOPLUHEBOrO KnanaHa co BXOAOM aKekTopa". B AaHHOM yCTpoWCTBE MCNONb30BaH
BakyyMHbI Hacoc Ha 6ase BO3AYLIHOTO 3XeKTopa, hyHKLMOHUPYIOLLErO Ha OCHoBE
adpdpekra BeHTypu. Hepgoctatkom ycTpoicTBa aBnseTcs NepUoANYECKOE 3acopeHune
cornen BaKyyMHOro 3XeKropa TBepAbiMu U MNONYyTBEPALIMU YacTUYKAMU OTXOLOB,
NPUCYTCTBYIOLUMMU B OTKAQYMBAEMOM: W3 [PEHaXHON MONOCTU BO3AyXe, UTo AenaeT
'Ko'HCprKumo‘ HE[l0CTaToMHO HagexHol. Kpome Toro, B ycTpoiicTee TPaAULMOHHO
UCMONb3YeTCs NMPOMEXYTOUHbIA BaKyyMUpYeMbiii pesepByap,‘ ONOPOXHEHUE KOTOPOro B

HaKOMUTENbHbIN 6aK NPONCXOAUT HEAOCTATONHO 3 DEKTUBHO.



MNpoToTunom 3asBnsiemoro msobpeteHus senseTcs "BakyyMHbliA TyaneTHbid Moaynb"
(3asBka RU 2021124946, ony6nv||<oaaHHan 06.04.2023), "conepxaLuuit yailly yHUTa3a,
BCACHIBAIOLMIA BO3AYLUHBIA KOMMEKTOP, BOASHYIO AO3NPYIOLLYI0 CUCTEMY OMbIBAHUS
YyalM  yHuTasa, COCTOAlyw U3 Bonﬂi-lo‘ro baka, BogsHoro unIbTPA,.
pacnpeaenuTensHoro BOASHOrO KONNekTopa U BOAsHbIX POPCYHOK, NporpaMMupyembiit
6rioK ynpaBneHus C KHOMKOW Mycka CO CBETOAMOAHON MHAWKauuel pexuma paboTbi,
BO3AYLWHLIA KOMMpeccop C BRaroMacrnooTaenuteneM, BCachbiBalLUM BO3AYLUHBIM
KOI/IEKTOPOM, PECUMBEPOM U Marucrpanblo CKaToro BO3AyXa, IMKEKTOP C BaKyyMHOW
MarMCTpanbio, nepsbiii ¥ BTOPOIA BO3AYLIHblE JNEKTPOMATHUTHbIE  KNanaHsbi,
pasMelleHHble COOTBETCTBEHHO Ha MarucTpanu CxXaToro Bo3fjyxa M BakKyyMHOW
MarucTpanu, CUCTEMY BaKYyMHOTO [PEHUPOBaHWS OTXOAOB M3 yYaluum yHUTasa,
BKITIOYAIOLLYI0 BMYCKHOW U  BbIMYCKHOW MEPEXUMHbIE 3aTBOPbl, OCHALUEHHble
TPEXXOAOBLIMU 3NEKTPOMArHUTHLIMKU KnanaHamu, obecneumsalowmmMmu cooblieHve
MEXCTEHOYHOIA MONOCTU BMYCKHOrO 1 BbINYCKHOTO NEPEXUMHbIX 3aTBOPOB nooqepeAHo
nubo ¢ atmocdpepoit, NMbo ¢ MarucTpanbio CKaToro Bo3fyxa, NPUEMHbIN ApEeHaXHbIA
Tpybonposog, BBIHYCKHOﬁ ApeHaxHbid TpybonpoBog, a Tawkke 6ak Hakonutenb
'OTXOAO0B, OTNUYaKOWMIACA TeM, YTO OH [OMNOSNHUTENbHO COAEPXWUT  MEpHbIl
TMAPOLUIMHAD C AaTYUKOM yposHﬂ BOAbl, MNP 3TOM AHULLE MEPHOro rmapouunuHapa
CoefMHEHO Yepe3 NnepBbld rMAPaBfUYECKUN 3NEKTPOMAarHUTHbIN KhanaH C BOASAHbIM
H6akom 1 yepes BTOpOM 3nekTpoMarHMTHbu71 KnanaH ¢ pacnpegenuresibHbiM BOASIHbIM
KONNEKTOpOM, Kpome Tbro, KpblLUKa MépHoro‘ rmgpouunuugpa Jepes  BTOPOM
BO3AYLUHbIA 3NEKTPOMArHUTHLIA knanaH coeanHeHa c aTMOCqJepoﬁ U yepes nNepBbii,
TPETU M YeTBepTbiii BO3AYLUHbIE 3ne|crp0MafHMTHb|e KnanaHbl coefjuHeHa ¢
bMarMCTpaJ'IbiO CKAaTOTO BO3yXa, BXOAHOW NaTpyboK 3KekTopa Yepes nepBbid
BO3AYLUHbLIA 3NEKTPOMArHWTHbIA KnanaH MOACOEAWHEH K PpEecuBepy CO CXaTbiM
BO3AYXOM, nNpu 3TOM BaKyyMHbIA KaHajm 23XeKTopa COoeAuHEeH C BaKyyMHoﬁ
MarMCTpénblo; BHYTPEHHUIA OWAMETp MPUEMHOrO U  BbIYCKHOIO APEHAKHbIX
Tpybonposonos coctaenseT 32-50 MM; AnuHa NpUeMHOro ApeHaxHoro Tpybonposoga
cocTasnseT ot 12d ,do 20d, roe d - agMamMeTp NPUEMHOro APEHaKHOro pr60npoaopa;
Ha yyacTke NPUEeMHOro JpeHaxHoro TpybonpoBoaa, nNpunerarwLwero K BRYCKHOMY
NepeXWMHOMY 3aTBOPY, BbINOMHEH BEPTUKANbHO HanpaBneHHbI OTBOA C ANaMETPOM,
paBHbIM AuUaMeTpy NPUEMHOIO U BbiMYCKHOIro ApeHa)kHbiX TPy6onpoBOAOB U C BbICOTOM

350-500 MM, NOACOEAUHEHHbI K NPUEMHOMY ApeHaxHOMy Tpybonposogy noa yriom



30°-50° K HanpaBneHuio ABWXEHWS NOTOKa OTXOAOB, K TOMY Xe, K BEPXHEMY TOpLY
0TBOAA NOACOEAMHEH AATUMK BaKyyMa, a TakKe BbINOMHEHO MOACOEAMHEHUE yepes
NepBbliA, BTOPOW, TPETUA U YeTBEepTbiii BO3AYLUHbIE 3NEKTPOMAarHWTHble KnanaHbl K

BaKyyMHOI MarucTpanu u K MarucTpanu cxkartoro Bosayxa".

HenoctaTkoM npoTotuna siBNSIETCS HEAOCTATOMHO ObICTPOE OTKPbIBAHUE BMYCKHOrO
MEPEeXWMHOr0 3aTBopa M HEOOCTATOYHO dHEpridHoe W He Bcerga nanoe,
ApeHnpoBaHne nopuun OTXOAOB B HakonWUTenbHbIli 6ak npu nepenage BbICOT MeXAy
BbIMYCKHbIM NEPEXWMHbIM 3aTBOPOM U BXOAHbLIM NaTpybkom HakonutensHoro 6aka

‘Gonee 1,5 MeTpa.
3apava msoﬁpefeHuﬂ

3apaveil u3obpeTeHuss SABNAETCS CO3Aa@HWE BaKyyMHOTO TyarieTHOro  MOAYMs,
pa6oTatoLiero B aBTOHOMHOM PEXUME, OCYLLUECTBMAIOWEro aEKTUBHYIO 3BaKyaLMIio
OTXOLOB W3 YallM YHUTa3a B HaKONUTENbHbIA 6aKk B COMETAHUM C 3KOHOMHbIM, HO
TLATENbHBIM 'OMblBAHWEM YallW yHMTa3a NyTeM BbLICOKOHAMOPHOTO  CTPYMHOro

BO30ENCTBUA HA CTEHKU yHUTa3a.
TexHunueckoe peweHune

TexHuyeckuM pelLeHUeM SBMAETCS BaKyyMHbI TyaneTHbli MOAyNb COAepXKaLLui:
yally yHUTa3a, BOASHYIO [O3MPYIOLLYI0 CUCTEMY OMbIBAHWS YaluM YHUTA3a, cocfoﬂu.wro
M3.p63€pBHOI'O BOASIHOTO 6aKa C YMCTON BOAOW, ru,qpo—nnesmoumnMana;‘Bon;moro
Konnekropa U BoAAHbIX POPCYHOK, NporpamMmMupyeMbiii KOHTPOSSIEP C KHOMKOW nycka,
HakonuTenbHbI 6ak Ans OTXOA0B, BO3AYLUHbLIA KOMNPECCOp C BO3AYLUHLIM pPEeCUBEPOM
1 BO3AYyWHbIM UABLTPOM, MarucTpans CXaToro BO3AyXa, BO3AYLUHLIN | BaKyyMHbIN
9KEKTOp C BaKyyMHOW Maructpanbio, BO3JyLUHbIE 3JIEKTPOMAarHMTHbIE Knanabl,
NOACOEAUHEHHbIE K MarucTpanu CaToro Bo3fyxa U k BaKyyMHOI MarucTpany, cmcfemy
BaKyyMHOrO [pPEHMPOBaHUA OTXOAOB M3 YalLuM YHWUTA3a, BKIIOYAIOLWIYIO BrYCKHOW U
‘BbIMYCKHOM  NEpeXvWMHble 3aTBOpbl, BO3AYLIHblIE 3NEeKTPOMarHWTHbie  KranaHbl,
‘obecneunBaloLMe COOBGLLEHUE MEXCTEHOYHOM MOMOCTH BMYCKHOIO W BbINYCKHOIO
nepexuMmHbIX 3aTBOpOB noovepenHo nubo ¢ armoccepon, nubo ¢ marucrtpanbto
‘©KaToro BO34yXxa, LUMIO30BYD CEKUUI0 ApeHaXHoro Tpybonposoaa, ApEeHaXHYIO
MarMCTpanb, ApU 3TOM: [AHWLLE TMAPO-MHEBMOLMMMHADPA COEOAMHEHO Yepe3 BOASHOM

obpaTHblii knanaH ¢ pe3epBHbIM Hakom, a yepes BOASIHOW KOMNEKTOP U Yepe3 BOASHOM



HOPMarnbHO 3aKPbITbIVi ANEKTPOMArH1THbLIN KranaH - C BOASHbIMU d)op(‘;YHKaMVI YHUTa3a,
KpbILLKa MMAPO-NHEBMOLMNUHAPA Yepes nepsblii  BO3AYLIHbLIA  3NEKTPOMAarHUTHbLIN
knanaH (HopmanbHO 3aKpbITbil) coé.qMHeH-é C MarucTparnblo CXaToro BoO3fdyxa, Ha
' yyacTKke  LUMIO30BOW  CEKUMM  JpeHaxHoro TpybonpoBoaa, HENOCPeACTBEHHO
npunerawoweM K BrnyCKHOMY NepeXMMHOMY 3aTBOPY, BbINOMHEH BepPTUKaNbHbINA
OycepHbIn \OTBOJJ, C AMamMeTpoM, paBHbIM AUameTpy LLUMIO30BOI CeKLMM ApEHaXHOTo
Tpyb6onposoaa, Vl ¢ BbicoToit 350 — 500 MM, COEOUHEHHbIA CO LUMNIO30BON CEKLMEN
ApeHaxHoro Tpyb6onposopa nof yrnom 30 — 50 rpagycoB K HanpaBfieHUIO [BUKEHUS
NnoToKka OTXOAO0B, OTNMYAKWWUKCSA Tem, YTO. Kpbillka ruapo-nHeBMoUunuHapa
yepes BO3AYLLUHbLIA ApOCCENb COefMHEHa C KPbILLKOW pe3epBHOro BoasiHOro Oaka,
LNVHA LLAIO30BOI CeKLMn ApeHaxHoro TpyGonposoaa coctaenset ot 20d ao 40d, rae d
- p,viameTp ApeHaxHoro Tpybonposoaa, LUN3oBas cekumna apeHaxHoro Tpybonposoaa
pacrnonoxeHa mexay BryCKHbIM U BbiMyCKHbIM nepeXuMHbIMU 3ai‘aopaMM noa yrnom K
FOPU3OHTY C TakuM Yycrnosuem, uTo dnaHely BNYCKHOrO nNepPexXuMHOro 3arsopa
HaxoAUTCA Bbille hnaHua BbINYCKHOro nepexumHoro 3atsopa Ha 1,5d — 2,5d, rae d —
JnameTp LUTI030BOI cekuun upeHax(Horb Tpybonposoaa, nepeoe pene AaBreHus
BO3AyXa COEAWHEHO C MarMCTpanblo' coKaToro BO3gyxa, BTOPOW BO3AYLUHbINA
3MEeKTPOMarHuTHbLIA  KnanaH (HopManbHO OTKPbITbIA) COEAUHEH eres' nepsbIf
BO3AYLIHbIA 0OpaTHbIA KnanaH ¢ MEXCTEHOUHOI MONOCTHI0 BNYCKHOTO NEpEeX1MHOro
3aTBOpA, LUECTOI BO3AYLUHbIA 3MEKTPOMAarHUTHLIA knanaH (HOpMarnbHO 3aKpbiTblid) Mo
BXOAy COeAWHEH C BbIXOA0M nepBoro BosaywHoro obpaTHOro knanaHa, a no BbIXoAy
coeAWHEeH CO BTOPbLIM BO3AYLWHbIM 0OpaTHbIM KnanaHoM, TPETUA BO3AYLUHbINA
3ne}<'rpomarHMTHbu7| KnanaH (HOPManbHO 3aKPbITbIA) coepMHeH C MarucTpanbio CXXaToro
BO3Ayxa W C BepTUKanbHbiM OydepHbiM OTBOAOM LUMNIO30BOW CEKUUM [PEHaKHOro
' TpyBonpoBoaa, BxoAHOW naTpybok BO3AYLWIHOrO BakKyyMHOro 3Xektopa Jepes
YeTBepTbii BO3AYLUHLIA 3NEKTPOMarHUTHbIA knanaH (HopmanE.Ho 3aKpbITbiA) coeqUHEH
K MarMCTpam;lo cKaToro BO3AyXa, BaKyyMHbIl KaHan BO3AYLUHOTO BaKyyMHOMO
IKEKTOpa COeAMHEH C BaKyyMHOW Maructpanbio U 4Yepes BOCbMOW BO3AYLIHbLIW
3NeKTPOMAarHUTHLIA  KnanaH (HOpMamnbHO 3aKPbITbIA) COEAUHEH C BepTUKalbHbLIM
HydepHbIM OTBOAOM  LUMIO30BOI CEKUMM ApeHaxHoro TpybonpoBoAa, BbIXOAHOM
naTpyboKk BO3AYLUHOTO BaKyyMHOTO 3)XeKTopa COefiMHeH 4epes  BbIXJTONHOW
TpyGonpoBOoA C KPLILIKOA HakonuTenbHoro 6aka, Bfopoe pene AaBneHMﬂ' Bo3gyxa

COeAUHEHO C BepTuKanbHbIM 6ydepHbiM OTBOAOM LUMIO30BOW CEKUMU APEHAKHOro



pr6onposo,ci,a, pene BakyyMa COeAUHEHO C BaKyyMHOW MarucTparbio, NATbIA BO3AYLUHbINA
aneKTpOMérHMTHblﬁ knanaH (HOpPManbHO OTKPbITbIA) COEAUHEH C MarucTpanblo CKaToro
BO3AyXa, C AEBATLIM BO3AYLUHbIM 3NEKTPOMArHUTHLIM KNanaHom '(Hopmaano 3aKpbITbIM)
M C MEXCTEHOYHOU NONOoCTbio BblnyCKHoro rnepexuMHoro 3aTeopa, pene ypOBHﬂ BOAbI
COE[IMHEHO C BbIXOAHOW rOpMOBUHON YaluM yHUTa3a, BCE YNOMSHYTbIE perie U KHomka
Tycka MOAKNIoUEHbl K AUCKPETHBIM BXOAAM NporpamMMuUpyemoro KoHTponnepa, a BCE
YNOMSIHYTbIE  3fIEKTPOMAarHUTHbIE KnanaHbl NOAKNMIOYEHbl K PeneiHbiM é-blonaM

nporpaMmMupyemMoro KoHTponsnepa.
KpaTkoe onucaHue yepTexeit

Ha npunaraemom uepTexe rnokasaHa npuHUMnuanbHas cxema BakyyMHOro TyasneTHoro

Moayna, rge:

BosgywHbivi pecusep

BosayLwHblil dounbTp

MarucTtpanb cxaTtoro Bosayxa

MepBbiit BO3AYLUHbIN 3N1EKTPOMArHUTHbIA KnanaH
MepBoe pene naBneHusa Bo3ayxa \

BTopoit BO3ayLLUHLI 3NEeKTPOMarHUTHbIR Knanau

TpeTuit BO34YLUHbIA 3NEKTPOMarHUTHbIA Knanat

0 ~N O A W N

YeTBepTbiil BO3AYLUHbIN 3NeKTPOMarHUTHbIA Knanau
9 MaTbiA BO3AYLUHBIW 3NEKTPOMarHUTHbIA KnanaH
10 MepBbiii BO3AYLUHbIA OﬁpaTH‘bII‘/'l KnanaH

11 Pene Bakyyma

12 Btopoe pene gasnexus sosayxa

13 Bo3ayLWHbIA BaKyyMHbI 3XEKTOP

14 BakyymHas maructpans

15  LlecToit BO3AYLWHbIA 3NEeKTpOMarHUTHLIN KnanaH
16  CepnbMoli BO3AYLUHbIA 3NEKTPOMarHUTHbLIN KnanaH
17 BocbMoii BO3AYLUHbIA 31IEKTPOMAarHTHLIN KnanaH
18 JleBATbIV BO3AYLUHbIA 31IEKTPOMAarHUTHbIA KnanaH
19 BTopoit Bo3ayLuHbIA 06paTHbIN KnanaH

20 BbIXNOMNHOIA Tpybonposoa |

21 BospgyLuHbI KoMMpeccop



| 22 PesepeHbiin BogsHou 6ak
23  BopsHoit obpaTHbIi knanaH
24 Bo3;aylHbIV Apoccent
25 ['mapo-nHeBMOUMNUHAP
26 BoasiHoi anekTpoMarHuTHbIA knanaH
27 BopgsiHoW Konnekrop
28 BoasHble dbopcyHku
29 Yawa yHutasa
30  Pene ypoBHsi BOAbI
31 BnyckHoin nepexumMHoi 3aTsop
32 BepTukanbHbiil 6ydepHbii 0TBOA,
| 33 Llnw3oBas cekums ApeHaxHoro Tpybonposoaa
34  BbiNycKHOW NepexuMHoii 3aTBop
35  [peHaxHas maructpanb
36  HakonutenbHbi Hak
37  daHoas Tpyba .
38  KHonka nycka

39 MporpaMMupyemsiin KOHTponnep
OcyulecTBneHne TeXHUHECKOro peLleHns
BakyyMHbIN TyaneTHbIN MOAYNb COOAEPXKUT:

- BOASAHYIO [OO3UPYIOLLYIO CUCTEMY OMbIBAHWS YallM YHUTAs3a, COCTOALYID U3
pesepBHOro BOAAHOIo Gaka (22), ruppo-nHeBmouunuuapa (25), Bo,q;lﬁoro Konnekropa
(27), BoasiHbIX dopcyHoK (28), npm 3TOM [AHulle ruapo-nHeBMmouunuHapa (25)
cdep.MHeHo yepes BoasHoW obpaTHbIN knanaH (23) ¢ pesepBHbe BOAsIHbIM Bakom (22),
a qepes'Bop,ﬂHoﬁ KONnekTop (27) 1 HopMansHO 3aKpbIThiA BOASHOW aneKTpomarHMTHb||7|
KnanaH (26) C BoASsIHbIMUY cbopcyHKaMM yHUTasa (28), KpblllKa ruapo- nHeBMOU,MnMHp,pa
(25) 4epes nepBbIn. HOPMaribHO SaKprTbIVI Bosp,yLUHbm 3NEeKTPOMarHUTHbIW Knanau (4)
CoeAuHeHa ¢ MarucTpasblo CxaToro Bosgyxa (3), a Yepes Bo3AylUHbIA Apoccenb (24)

COeIUHeHa C KpbILLKOI pe3epBHOro BoasiHoro 6aka (22);

- nporpammupyembiii koHTponnep (39) ¢ kHonkow nycka (38); |



- BO3OYLWHbIA komnpeccop (21) c Bo3aywHbIM pecuBepom (1) U € BO3AYLIHBLIM

dunbTpom (2);

- MarucTpanb cxartoro Bosayxa (3), pene aasneHus sosgyxa (5, 12);

- BaKyyMHYI0 MéfMCTpanb (14), pene Bakyyma (11);

- BO3AYLUHbIA BaKyyMHbIIA smélcrop (13), BbixnonHon Tpybonposop (20);

- Bbsnymele 3neKTpoMarHuTHble knanawsl (4, 6, 7, 8, 9, 15, 16, 17, 18),

'noncoep,MHeHHble K Maructpanu cxartoro sosgyxa (3) nK BaKyyMHOMW maructpanu (14);
- BO3AyLUHble obpaTHble knanaHbl (10, 19);
- yawly yHuTtasa (29), pene yposHs Boabi (30);

- CUCTEMY BaKyyMHOro ApPeHUpOBaHWA OTXOAOB W3 Yallu YHWTa3a, BKIIOHAKOLLYIO
BMYCKHOM nepekMMHoﬁ 3aTBop (31) ¥ BbINyCKHOW nepexumHon 3atsop (34),
ynpaensiemble BO3AYLUHbIMU 3MEKTPOMArHUTHBIMU - KlanaHamu, o6ecneymsaloLLUMm
‘ ,coo6LueHV|e MEXCTEHOUHO NONOCTY BMYCKHOTO 1 BbIMYCKHOTO NEPEXUMHbLIX 3aTBOPOB
- noovepeaHo nubo c aTMOCQ)epoﬁ, nubo ¢ maructpanbio cxaTtoro Bosgyxa, nubo c

BaKyyMHOI MarucTparnbio,

- LLNIO30BYIO CEKLMI0 ApeHaxHoro Tpybonposoaa (33), pasmemeHHyro Mexay BryCKHbIM

nepe)KMMHbIM 3aTBOPOM (31) 1 BbINYCKHLIM NEPEXUMHBLIM 3aTBOPOM (34),

- BepTMKaanbM 6ycepHbIit oTBOA, (32),

- ,qpeHémHylo MaI'VICTpam; (35), |

- HaKonMTeanblﬁ 6ak (36) ansa deo,qOB ¥ CMbIBHOW BoAbl, aHoBYO Tpyby (37).

Onuna LLNIO30BON cekuuu apeHaxHoro Tpybonposoaa (33) coctaenset ot 20d ao 40d,

rae d — anamMeTp apeHaxHoro Tpybonposoaa.

LLinto3oBas cekuwsi ApeHaxHoro Tpybonposoaa (33), pacnonoxeHa nog Yrmom K
FOPU3OHTY C TakUuM YCNOBMEM, YTO NPUCOEAUHUTENbHBLIW naHel BMyCKHOIO

nepexuMHoro 3ateopa (31) HaxoguUTCs -Bbille NpPUCOEAUHWUTENbHOro naHua



BbIMYCKHOTO NepexumHoro 3ateopa (34) Ha 1,5d — 2,5d, rae d — AuaMeTp ApeHaxXHoro

Tpy6onpoBsoza.

Ha yvacTke wnio3oBoi cekuun apeHaxHoro Tpyb6onposoga (33), HenocpeacTBEHHO
npuneraioLweM K BMNYCKHOMY nepexumHomy satsopy (31), BbmonHeH BepTMKahbem
GydepHbit oTBoA (32) C [OMaMeTpoM, paBHbIM AuMaMmeTpy LUMIO30BOW  CEKLMM
ApeHaxHoro Tpybonposoga u ¢ BbicoTol 350 — 500 MM, COEAMHEHHbIN CO LUMIO30BOM
cekunen apexHaxHoro Tpybonposoga nop yrnom 30 — 50 rpagycoB K HanpaBreHuio
ABWKEHUs1 NoToka O0TXOAOB, YTO. NpeaoTBpaLlaeT nonagaHue B3BECU CMbIBHON BOAb! U
OTXOAOB B BEPXHIOK 30HY BepTuKaanoro bydepHoro oTBoaa v B BaKyyMHY0

MarucTpanb.

Mepsoe pene aaBsnexus Bo3ayxa (5) ycTaHOBNEHO Ha MarucTpanu CXaToro Bo3gyxa

(3). Bropoe pene paBnenus Bosgyxa (12) coefMHEHO C BeEPTUKaNbHbIM GydepHbiM

0TBOAOM (32) LLINIO30BOIA cCekumn apeHaxHoro Tpybonposoga.

BTopoii HOpManbHO OTKPbLITLIA BO3AYLUHLIA 3NEKTPOMArHUTHLIA KnanaH (6) coeauHeH
yepes nepBbiii BO3AYLWHLIN oOpaTHbii knanaH (10) ¢ MEXCTEHOYHOI MonocTbio

BMYCKHOrO NnepexumHoro 3arsopa (31).

LLlecToii HOpManbHO 3aKPbIThI BO3AYLUHLIA 3MEKTPOMArHUTHLIA knanad (15) no exogy
COeAWHEeH C BLIXOIOM MEpPBOro BO3AYLIHOTO OBpaTHOro KnanaHa (10), a no Bbixogy

COEAMHEH CO BTOPbIM BO3AYLWHbLIM 0bpaTHbIM KnanaHom (19).

TpeTunii HopManbHO 3aKPbLITLIA BO3AYLUHBLIA ANEKTPOMArHUTHLINA KnanaH (7) CoeAnHEH ¢
MarucTpanbio cxartoro sosgyxa (3) U ¢ BepTUKanbHbiM OydepHbiM OTBOAOM LLIMIO30BOWA

cekuun apeHaxHoro Tpybonposoaa (32).

BxoaHoit naTpybok BO3AYLIHOMO BaKyyMHoOro axektopa (13) uepes ueTBepTblii
'HOPManbHO 3aKPbIThIA BO3AYLWHLIA 3NEKTPOMArHUTHLIN knanaH (8) coeauHeH c

MarucTpanbto C)XaTtoro Bosayxa.

BakyyMHbIli kaHan axekTopa (13) coefuHeH ¢ BakyyMHOA MarucTpaneio (14) u yepes
BOCbMOW HOpMaribHO 3aKpbiThiii BO3AYLUHLIA 3MIEKTPOMarHUTHbINA knanaH (17) coeiuHeH ¢

BEpTUKanbHbiM 6ydepHbiM 0TBOAOM (32) LLINIO30BON CeKkLUM ApeHaxHoro Tpybonposoaa.



BbixogHoi natpybok axektopa (13) coeauHeH yepe3 BbixJIOonHOM pr60nposo,q (20) ¢

aHoBo Tpyboii (37) HakonuTensHoro H6aka (36).
Bos,b,ymHoe pene BaKyyma (11) coeanHeHo c BakyyMHOW MarucTparnbio (14).

MAaTbii HOpMansHO OTKprTbIVI BO3AYLUHbIA 31IEKTPOMarHUTHbIA KnanaH (9) COefIuHEH C
MarucTpanblo cxartoro Bosgyxa (3), ¢ AeBSAITbIM HoOpMasibHO 3aKprTbIM BO3AYLUHbLIM
9NEeKTPOMarHUTHbIM  knanaHoMm (18) U C MEXCTeHOYHOW MOMOCTbIO  BbIMYCKHOMO

nepexxvMHoro saTsopa (34).
Pene ypoBHs Boabl (30) coeguUHEHO C BLIXOAHOW ropfioBUHOM YaLlin yHﬁTasa (29).

Pene ,anneHm:l Bosayxa (5, 12), pene Bakyyma (11), pene ypoBHSA BOAb! (‘30) n KHOMKa
nycka (38) noaknioyeHbl K AUCKPETHLIM BXO4aM npoi‘paMMMpyemoro koHTponnepa (39),
a [1ecsiTb aneKTpoMarHuTHbIX knanaxos (4, 6, 7, 8, 9, 15, 16, 17, 18, 26) noakmnioyeHbi K

ero penenHbIM BbIXO4aM.
OnucaHue pabotbi

Beogumbiil B 3Kcnnya’Taumo BaKyyMHbI TyaneTHbI MOAYNb NOAKMIOYEH K 3NEKTPOCETH
nepemMeHHoro Toka ¢ HanpsbkeHuem 220 B (He nokasaHo). [pu 3aTOM noa ceTeBbiM
nepeMEHHbIM HanpsH>keHuem HaxoauTcA BO3A4YLLHbIN KoMnpeccop (21).
ﬂporpaMMMpyeMbm 6nok ynpaeneHus (39) 3anuTaH NOCTOSIHHBIM HanpsXXeHem 24 B
OT BHYTpPeHHero 6noka npeo6pa3oBaHns HaNPsKEHUS C raanaHquCKom paasﬂskom (He |
nokasaHo). [loa ynpaeneHueMm nporpaMmMupyemoro KoHTposruiepa (39) BO3AYLUHbINA
Komnpeccop (21) nopaepXxusaeT B pecuéepe (1) pabouee nasneHue B gnanasoHe 0,5 —
0,6 MMMa.

Bca ycTaHoBKa HaXd,qMTCH B pexume oxuganus. [lpu aTOM BTOPOA M NATHIA -
BO3AYLUHbIE 3MEKTPOMarHUTHbie Knanawsl (6, 9) OTKpbITLI HAa Moaady CkaToro Bosayxa B
nepexuMmHble 3aTBopbl. BcnepgctBue 4dero — BnyckHou (31) u BbinyckHon (34)
NnepeXxuMHble 3aTBOpPbl HaxXOASTCA B 3aKPbITOM COCTOSIHMM, a LUMI030Bas CeKuus
ApeHaxHoro Tpybonposoga (33) repMeTU4HO nepekpbiTa C ABYX CTOpoH. Bcee
ocTasibHbie BO3fyLUHbIe 3ne|crpoMaerTHb|e Knanaub! (4, 7, 8, 15, 16, 17, 18) Ha aToOT

MOMEHT HaxoaATCA B HOpManbHO 3aKpbiTOM COCTOAHUN.
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B aTom cocTosiHuM BknoYeHa cBETOAUOAHAS WHAUKaAUUA 3eNneHoro/cuHero uBeTa Ha
kHoMKe nycka (38), curHanusupytoLasi 0 roToBHOCTH BaKyyMHOrO TyaneTHoro Moayns K
pabouemy uukny. [lpoueaypa ~ cMbiBa OTXO40B | NPOU3BOAUTCS  HaXaTuem
nonb3oBaTerieM KHomku nycka (38). C aTtoro MoMeHTa 3anyckaeTcs nporpamma
BbINONHEHUA paboyero LmKna BaKyyMHOro TyaneTHOro moAyns noj ynptheHueM

nporpamMmmMupyemoro koHTponnepa (39).

Mocne HaxaTus KHOMKM nycka (38) oTkniouyaeTcs cBeToAMogHas MoaceeTka, W
HnokupyeTcsi BO3MOXHOCTb NOBTOPHOrO cpabaTtbiBaHus KHOMKM nycka A0 OKOHYaHUsA
pabouyero uukna. B 3TOT MOMEHT nojaeTcA KoMaHAa Ha OTKpPbITUE 4YETBEpPTOro
BO3AYLLUHOIO 3NEeKTPpOMarHWUTHOro kKnanada (8), u4epes KOTOpbLIA CXaTbid BO3AYX
- noctynaeT Ha Bxoa axektopa (13). OQHOBpEMEHHO C 3TUM OTKpbLIBAETCA BOCHMOW
BO3/YLLHbIA 3NEKTPOMAarHUTHLIN knanaH (17) U HauyMHaeTcst oTKauuBaHMe BO3dyXa W3
BakyyMHOW MarucTpanu (14), BepTukanbHoro 6ycepHoro orsoga (32), LN030BOM

ceKkuun apeHaxHoro Tpybonposoga (33).

B 3TOT & MOMEHT BpeMeHW OTKPLIBAETCS MEPBbIA BO3AYLUHbLIA 3NEKTPOMarHUTHLIN
knanaH (4) u BoOsHOW énelcrpomarHMTHblﬁ knanaH (26), coeguHsOWUA rmnpd-
nHeBMouunuHap (25) ¢ BoAsAHbIM KornekropoM (27), BCrieacTBue 4ero HauMHaeTcs
nojava non BbICOKUM [laBneHueMm nepsoit nopumu soasl 0,2-0,5 n B vawy yHMTasa (29).

yepes Bo,ungle dopcyHku (28).

OTKauMBaHue Bo3gyxa u3 Lwnio3oBoit cekuum (33) apeHaxHoro TpybonpoBoga
npoAosmKkaeTcs A0 MOMeHTa nepsoro cpabatbiBaHuA pene Bakyyma (11), nocne yero ¢
3apepxko B 1-3 cekyHAObl 3aKpbiBAETCA BOCHBMOW BO3AYLUHbIA 3NEKTPOMAarHUTHbIN
knanaH (17), 1 0QHOBPEMEHHO OTKPLIBAETCA LUECTOW BO3AYLUHbIA 3NEKTPOMAarHUTHLIN
KknanaH (15), obecneuusas cbpoc ©XKaToro BO3AyXa U3 MEXCTEHOYHOM MONOCTY
BMYCKHOrO nepexumMHoro 3ateopa (31) B atMoctepy B TeueHne spemenu 0,3-0,5 cex,
npU 3TOM KOHTaKTbl BO3AylLHOro pene Bakyyma (11) pasmbikaloTcs. 3aTem
OTKpbIBAETCA CeabMOKn Boa,ququm anelcrpomaerHblﬁ knanaH (16), U HauyuHaeTcs
BaKyyMMpoBaHﬁe MEXCTEHOUYHOW MOMOoCTU BMYCKHOTO MEpPeXUMHOro 3a‘réopa (31),
KOTOpoe npogomkaeTca [0 MOMEeHTa BTOporo cpabartbiBaHMA BO3QYLIHOro perne
Bakyyma (11). [lpouecc BaKyyMMPOBaHUS MEXCTEHOYHOIW MONOCTH  BYCKHOIO
nepexumMHoro sarsopa (31) NpUBOAUT K €ro YCKOPEHHOMY OTKpbITUIO, ocBobOXAas Tem

cambIM Npoxop AN NepeMeLleHnst OTXOA0B ¥ CMbIBHOW BOAbl U3 Yaluu yHuTasa (29) B
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npe,qaapmenbﬂo BaKyyMUPOBAHHYIO LLIMIO30BYIO CeKuuio ApeHaxHoro TpybonpoBoaa
(33). B momeHT BTOpOro cpabarbiBaH1si BO3AYLUHOIO pene BaKyyM,a (11) 3akpbiBaeTcs
ce,quoﬁ BO3AYLWIHLIA 3NEeKTPOMarHUTHLIN knanad (16) u quBepriﬁ BO34YLLHbINA
SNEKTPOMArHUTHLIA knanaH. (8), nepekprBaﬂ noaadyy cCxaTtoro BO3dyxa Ha BXoAd

BaKyyMHOro axekropa (13).

Mocne nepemelLeHUs OTXOZOB B LUMIO30BYIO CEKUMIO ApeHaxHoro Tpybonposoaa (33)
3aKpbIBAETCA LWIECTOW BO3AYLWHbIA 3neKTpoMarHUTHbIW knanaH. (15) U ogHoBpeMeHHOo
OTKpbIBaeTCA BTOPOW BO3AYLLUHbIA 3neKTpoOMarHuTHbIA knanaH (6), obecneunsasn nogavy
CXKAaToro BO3flyXa B MEXCTEHOYHYI0 MOSIOCTb BMYCKHOro nepexumMHoro 3aTteopa (31),

KOTOprI7I NpPaKkTu4yeCkn MrHOBEHHO 3aKpbIiBaeTCA.

C naysoii B 0’,5 ceK, nocne 3aKkpbiTUA BMYCKHOrO nepexvuMHoro 3arsopa (31),
OTKpbIBaeTCcsA Tpe'rviﬁ BO3AYLUHbIN 3NEKTPOMAarHUTHbIV knanaH (7), obecneunBas nogavy
cxaToro BO3AyXa B LUMIO30BYI0 CEKLMIO ApeHaxHoro Tpybonmposoga (33), koTopas
npogomkaeTca Ao MOMeHTa cpabaTtbiBaHUs BTOPOro-pene aasrneHus Bosgyxa (12) Ha
yposHe 0,2 — 0,25 MlMa. TeM caMbiM B LLIMIO30BOM CEKLMM ,qpeHa>kHoro Tpybonposoaa (33)
co3faercs u3bbITOMHOE JAaBneHue, Heobxogumoe AN  ocywecTeBneHus “yaapHoro"
Bblbpoca bTxomB MU CMbIBHOW BOZAb! U3 LLMO30BOW CEKUUM ApeHaxHoro Tpybonposoaa

(33)8 HaKOMUTENbHbIN 6ak (36) yepe3 [peHaxHylo MarucTparns (35).

C nayson B 0,5 cek nocne cpabaTtbiBaHus BTOpOro pene AaereHus Bo3gyxa (12)
OTKpbIBAETCH AEBATHIN BO3AYLUHbIA 3NEKTPOMarHUTHLIA knanaH (18), U o4HOBpeMEHHO
3aKpbiBaeTCA NATbIA  BO3AYLUHbIA  3NEKTPOMarHUTHbIN knanaH (9), nepekniovas
MEXCTEHOYHYIO NONOCTb BbIMYCKHOTO NEepeXuMHoro 3ateopa (34) Ha armocdepy. 3710
NPUBOAUT K OTKPBLITUIO BbINYCKHOrO MEepEXUMHOro 3aTBopé (34), nocne 4ero wu
NPOUCXOAUT "yAapHOe" BbITECHEHWE CKaTbiM BO3AYXOM OTXOAOB U CMbIBHOW BOAbI U3
LLINO30BOWN CeKLuU p,pelHa>KHoro Tpybonposoga (33), Yepes ApeHaxHyo Maructpans (395),
B HakonuTenbHblt H6ak (36). B npouecce BbITECHEHUSA OTXOAOB B HaKONUTENbHbIN Bak
TPETUA  BO3AYLUHBIA 3NEKTPOMarHUTHLIM  knanaH (7) OCTaeTcA OTKPLITHIM, 4TO

npoanesaeT HarHeTaHUe CXaToro Bo3Zyxa B LUMO30BY0 kamepy (33).

Yepes 1-2 cek nocrne OTKpbITUS BbINYCKHOro nNepeXxuMHoro 3atsopa (34) sakpbiBaeTcs
[AEBATbIA BO3AYLUHBLIA 3MEKTPOMarHUTHLIN knanaH (18) u oHOBpEMEHHO OTKpbIBaeTcs

NATLIA BO3AYLUHbIA 3MNEKTPOMArHUTHbIA knanaH (9) nepeknioyas MEXCTEHOUHYH
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NONOCTb BbIMYCKHOrO NEPEXUMHOrO 3aTopa (34) Ha MarucTpans cxartoro Bosayxa (3),

4YTO NPUBOAUT K NEPEKPLITUIO BbIMYCKHOro NEpeXuMHoro saTtesopa (34).

Mocne nepekpbITUS BbINYCKHOTO NEPEXWMHOro 3aTtBopa (34) OTKPLIBAIOTCA NEPBbIA
BO3AYLWHbIA 3MIEKTPOMarHUTHbIA knanaH (4) ¥ BOASIHOM 3MEKTPOMAarHUTHBLIA KnanaH
(26), B pesynbTaTe 4Yero uyepes BoAsHblE (popcyHkM (28) B uawy yHuTasa (29)

nocTtynaeTt BTopas nopuus sofs! B konuyectse 0,2-0,3 1.

Mocne atoro pabounit unkn paboTbl BakyyMHOro TyaneTHoro Moayns sasepwaetca. o
OKOHYaHuKM paboyero uvkna BbiAepXuBaeTcs TexHonornyeckaa naysa 10-15 ceK.’Korp,a |
AaBneHue B Marwcrpanﬁ cxkatoro Bo3sgyxa (11) BosBpawaeTcs B 3afjaHHbiA 4UaNa3oH
0,5 - 0,6 Mlla, Bkno4YaeTCa EKTPONUTaHUE U CBETOAMOLHAA MHOMKALMA KHOMKM
nycxa' (38), Aonyckawlas npoBeAeHWe cneayloulero pabodero uukna asakyauuu

- OTXOA0B U3 Yalun yHuTasa.

[losupoBaHHas nopgava BOAbl NOA BbICOKMM AABAEHUEM U3 MMAPO-NHEBMOLIMNUHAPA
(25) B BoAsiHbIe popcyHkM (28) obecneunBaeT 3hPEKTUBHOE OUMLLEHWE CTEHOK Yallu

YHUTa3a Nnpu MUHUManNbHOM pacXone BoAbl.

CoefuHeHWe KpbiLLKU rMApPO-NHEBMOLMNUHAPE (25) C KPbILLKOW PE3EPBHOMO BOASHOIO
baka (22) 4epes BO3QyLWHbIA Apoccenb (24) obecneunBaeT rapaHTUPOBAHHOE
3anonHeHue BOAOW ruapo-nHeBMouunuHapa (25) ¢ MuHMmanbHbIM 06paTHBIM cOpocom
BOAbl B pe3epBHbIi BOASHOM 6ak (22) B ha3e BLICOKOHANOPHOIO BbITECHEHWUS BOAb! Ha

BoAsiHbIe POPCYHKM yYHUTA3a (28).

'BbIXSI0M CXaToro BO3JyXa U3 BO3AYLUIHOro BakyyMHOro axekTtopa (13) yepes BbiXnonHoi
Tpybonposog (20) B HakonuTenbHbih OGak wuckNO4YaeT nonagaHue  BO3AyXa,
oTCcacbiBAaEMOro W3 30Hbl LUMIO30BOW CEKUuM ApeHaxHoro TpybonpoBoga (33) B

nomeLlyeHne TyaneTHou KabnHbl.

BakyymuposaHue MEXCTEHOYHOW MOMOCTU BMYCKHOro nepexumHoro 3artsopa (31)
obecneumBaeT ero yCKopeHHoe OTKpbITUE M 3 deKTUBHOE NepeMeLieHne OTX040B U3
Yawm yHuTasa (29) B 30HY MOHWKEHHOro OaBMEHUS B LUMIO30BOW CEKUUU APEHaKHOro

pr60nposo,u,a (33).
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TpeTuit BO3AYLIHLIA 3NEKTPOMArHUTHbIA KnanaH (7) v BTopoe BO3AYLWHOE pene-
nasneHus (12) obecneunBaloT 4O3VPOBaHHLINA NpPeABapUTENbHbLIA HaAAYE LW030BO
cekuuu ApeHaxHoro TpyBonposoaa (33) ANA Nocneaylowero 3HEPrMYHOrO BbITECHEHUS

nopuMMOTxop,oa B HakonuTenbHbIA 6ak (36).

HaknoHHoe pacnonoxeHue LWMO30BOW CEKUMU ApEeHaXHoro pr60npoa'ona (33) no
OTHOLLIEHHIO K ropusoHTy cnocobeTeyeTt nepememeHuio MnopLUYU OTXOL0B U CMbIBHOMN BOAb
B 30HY, NpUIiEratoLLyto K BbiNyCKHOMY NEPEXMMHOMY 3aTBopy (34), Npy OTKPLITUK KOTOPOTO
MPOMCXOANT yAApHOE BbITECHEHWE OTXOAOB B [pPEHaXHYl0 Mmaructpanb (35) u 3atem B
HakonuTenbHbIR Hak (36) noa AeiicTBueM NpeaBapuUTENbHO CO3faBaeMoro 3BLITOMHOrO

 [aBNeHWN B LUMIO30BOWN CEKUUN apeHaxHoro Tpybonposoaa (33).
MpombiLLnEeHHas NPUMEHUMOCTb

3anBnsieMoe TEXHUYECKOE pelleHne Peanu3oBaHo C UCMONb30BaHUEM MPOMBILLNEHHO
BbINyCKAEMbIX Y3MOB M MaTepuanos. B cooTsetcTauu C fAaHHbIM  OMMCaHUEM
U3roTOBNEHA ONbITHAA NapTUA BaKyyMHbIX TyaneTHbIX Moayneii, onpoboBaHue KOTopbIX
Ha WUCNbITaTeNibHOM CTEHAE u Ha pearnbHbiX 06bEKTax ropoACKOW UHPACTPYKTYPbI

npoaeMoHCTpupoBano 3aABNEHHbIA TEXHUYECKUN pe3ynbTar.



®OPMYNA U3OBPETEHUA

BaKWMHbIﬁ TyaneTHblii MOAYNb COAepXallmii: Yally yHUTa3a, BOASHYI0 AO3UPYIOLLYIO
CUCTEMY OMbIBaHUS Yallu yHWUTas3a, COCTOALLYI U3 pe3epBHOrO BofsHOrO Gaka ¢
YUCTOW BOAOIA, TMAPO-NHEBMOLMUIMHAPA, BOAAHOrO Konnekropa u BoAsHbIX (hOPCYHOK,
nporpaMMUpyeMbIii KOHTPOSINEP C KHOMKOW nycka, HaKonuTenbHbIA 6ak ANs 0TX0AoB,
BO3AYLUHbIA KOMMpeccop C BO3AYyLWHbIM PEecuBepoM U BO3AYLUHbIM anprOM,
mMarucTpanb CXaToro BO3fyXa, BO3AYLIHbLIA BaKyyMHbIA 3KEKTOP C BaKyyMHOW
marucTpanbio, BoO3fyLIHbie anelapomarHMTHblé KnanaHbl, NOACOEAUHEHHblE K
MarucTpanu cxartoro Bo3fyxa VI K BaKyyMHOW Marucrpanu, CuUCTEMY BaKyyMHOro
APEHUPOBAHUS OTXOAOB W3 YallM YHUTA3a, BKIIOYAIOLLYIO BMYCKHOW U BbIMYCKHOM
MEpPeXvUMHbIe 3aTBOpPbl, BO3AYLUHbIE 3MEKTPOMArHUTHbIE KranaHbi, obecneumnBaioLme
COOGUJéHMe'Me)KCfeHOHHOﬁ MOMOCTU BNYCKHOrO U BbIMYCKHOrO NEPEXUMHbIX 3aTBOPOB
noouyepeaHo nubo ¢ atMocdepoii, nnbo ¢ Marucfpanblo‘ cXaToro Bosgyxa, LIMo30BYI0
CeKuMIo apeHaxxHoro Tpybonposoaa, ApeHaXHyo MarucTpanb, Npu 3TOM: AHUWLLE ruapo-
nHesmoumnMnga coefIMHEHO Yyepe3 BoAsHOW 0bpaTHbI KnanaH ¢ pe3epBHbIM Gakom,
a Jepea BOASHOW KOMNeKTop U Yepes BOASIHOW  HOPMarbHO  3aKPbIThIA
3NEKTPOMarHUTHbIW KnanaH - ¢ BoAsHbIMM  DOPCYHKaMU YHUTA3a, KpbilwKa rmapo-
NHEeBMOUUNUHAPA Yepe3 NepBbiii BO3AYLUHbIA 3NeKTPOMarHUTHLIA KnanaH (HopmarnbHO
3aKpbITbI) COEAWHEHA C MarucTpanbto oKaToro BO34yxa, Ha y4yacTKe LUM030BON
ceKkuum ApeHa)KHoro TpybGonpoBoaa, HenocpeaCcTBEHHO npuneratolem K BrycKHOMY
nepeXxMMHoMy 3aTBOpy, BbINOMHEH BepTukanbHbli OydepHbli OTBOA C AUAMETPOM,
paBHbLIM AWaMETPY LLITHO30BON CeKLMM ApeHaxHoro Tpybonposoaa, u ¢ BeicoTon 350 —
500 MM, coeiMHEHHbIA CO LLMIO30BOW CEKUMEN APEHAXKHOIO fpyﬁohposona noa yrnom 30
— 50 rpapycos K HanpaBHEHMlO OBWKEHUsi MOTOKA OTXOA0B, OTNUYawoWwumcsa Tem,
YTO: KpblWKa rMAPO-NMHEBMOUMNUHAPA Yepe3 BO3AYLUHbIA Apoccenb CoeAuHeHa C
KPbILUKOW pe3epBHOrO BOASHOrO 0aka, ANuHA LUMI030BOW CEKUMKU [ApEeHaxHoro
TpybonpoBoaa cocTaBnser oT 20d no 40d, roe d - AnameTp LLMIO30BON cexuuu
ApeHaxHoro Tpybonposoda, LUNO30Bas cekuus  ApeHaxHoro  Tpybonposoga
pacronoxeHa Mexay BMyCKHLIM: 1 BbIMYCKHLIM NEPEXUMHBIMU 3aTBOPaMM1 NOA YIMOM K
FOPU3OHTY C TaKUM YCMOBUEM, YTO chnaHey BrYCKHOro NEPEeXUMHOro 3aTBopa
HaxoAuUTCA Bbille dnaHua BbINYCKHOrO nepexumMHoro 3atesopa Ha 1,5d - 2,56d, rae d —
AMaMeTp LUMIO30BOIA CeKuMM ApeHaxHoro Tpybonposoaa, nepsoe pene AaBneHws

BO3AyXa COEOMHEHO C MarucTpanblo CXaToro BO3AyXa, BTOPOW BO3AYLUHbIN



3NeKTpoOMarHUTHbIA KnanaH (HOpManbHO OTKPbITLIN) coevHeH yepes nepBblﬁ
BO3AYLUHbLIA OBpaTHLIA KanaH C MEXCTEHOUYHO NONOCTHI0 BMYCKHOIO MEPEXUMHOro
3aTBOpA, LUECTON BO3AYLUHbIA 3MEKTPOMArHUTHLINA knanaH (HOpManbHO 3aKpbiTblid) Mo
BXOAY COEAMHEH C BbIXOAOM MEpBOro BO3AYLUHOTO 0BpaTHOro KnanaHa, a no BbIXofy
coefuHeH CcOo BTOpPbIM BO3AyLWHbIM OOpaTHbLIM KNanaHoM, TpeTui Boap,ymnblﬁ
3aNeKTpoMarHUTHbIA KnanaH (HopMarnbHO 3aKpbITbi) COEAUHEH C MarvucTparnbto Cartoro
BO3dyxa nc BEPTUKamNbHbIM OydepHbiM OTBOAOM LLMIO30BOW CEKLUM ' APEHaXHOrOo
Tpybonposoaa, BxogHOW naTpyboKk BO3AYLWHOrO BaKyyMHOrO 3)XeKTopa uepes
quBéprm BO3AYLUHbIA 3NEeKTPOMarHUTHbIN ménaH (HopManbHO 3aKpbITbIK) CoeauHEH
K MarucTpanblo CXaToro BO34yxa, BaKyyMHbIi KaHan BO3AYLIHOrO BaKyyMHOro
9KEKTOpa COEAUHEH C BaKyyMHOW Maructpanbio M 4Yepes BOCbMOW BO3AYLUHbIA
Oﬂ&KTpOMaI;HMTHbIIﬁ knanaH (HOpManbHO 3aKpbiTbiil) coeaAWHEH C BepTUKaNbHbLIM
OydbepHbiM OTBOAOM LUMIO30BON CeKUUM ApeHaxHoro TpybonpoBoaa, BbLIXOAHOM -
naTpybok BO3OYWHOrO BaKyyMHOrO 3)KEKTopa COEAMHEH 4Yepe3  BbIXNIOMNHON
TPy6ONpOBOA C KPbILLIKOW HakonuTenbHoro 6aka, BTOpoe pene AaBNeHus Bo3ayxa
' COEAVMHEHO C BEepTUKalNbHbLIM 6yd)epr|M OTBOAOM LWIO30BON CEKUMU APEHAXKHOro
TpybonpoBsoaa, pene Bakyyma COEAUHEHO C BaKyyMHOW MarucTpanblo, NATbIA BO3AYLUHbINA
raneKTPOMaI'HMTHbII‘/'I KnanaH (HopMarnbHO OTKPbITbI) cde,qMHeH C MarucTparnbio CKaToro
BO3AyXa, C AEBATbIM BO3AYLUHLIM 3MEKTPOMArHUTHBIM KnanaHoMm (HOPMarnbHO 3aKpbiTbiM)
W C MEXCTEHOYHOI NMONOCTbLIO BbINYCKHOrO NMEepeXuMHOro 3aTeopa, pene‘ypOBHﬂ BOAbI
COEAVHEHO C BbIXOAHOM rOPNOBMHON Yallu YHUTa3a, YNOMSAHYTLIE pene U kHomnka nycka
NOAKNIOYEHbl K [AUCKPETHbIM BXOA4aM NporpaMMuUpyeMoro KoHTponnepa, a Bce
YNOMSiHYTbIE 3IIEKTPOMAarHUTHbIE KnanaHbl MOAKMIOYEHbI K pernerHbiM  Bbixoaam

NporpaMMUpyeMoro KoHTponnepa.
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OTYET O IATEHTHOM ITOUCKE HoMmep eBpaszuiickoif 3asBKH:
(crates 15(3) EAIIK u HpaBEHjl(‘)[[g ITaTeHTHOI HHCTPYKITMHU K 202393280

A. KITACCUOUKAITMA TIPEJIMETA U30BPETEHMSA:
MIIK:

CIIK:
FEo3D 11/00 (2006.01) E03D 11/00
FEo3D 3/10 (2006.01) E03D 3/10

b. OBJIACTD ITOMCKA:

E03D 3/00, 3/10, 5/00, 11/00, 11/02, B60R 15/00, B61D 35/00, B63B 29/14, B64D 11/02

(OJeKTpoHHAs 0a3a JAaHHBIX, UCIIOb30BABIIAsCS IIPH IIOMCKe (Ha3BaHUe Gashbl U, €CIIHA BO3MOXKHO, HCIIOIb3y €MbIE ITOMCKOBEIE TEPMHUHEI)
ESPACENET, EAPATIS, WIPO PATENTSCOPE, RUPTO, GOOGLE PATENTS

B. JOKYMEHTEI, CUMTAIOINUECSH PEJIEBAHTHBIMM

[Kareropus* CCBUIKM Ha JIOKYMEHTHI ¢ YKa3aHUEM, IJIe 3T0 BO3MOXKHO, PEICBAHTHBIX YacTel OTHOCHTCS K IIYHKTY No
A,D  |RU 2021124946 A (OBIIECTBO C OTPAHMUYEHHOM OTBETCTBEHHOCTBIO "OIIBIT" % 1
1p.) 2023-04-06
dopmyina
A EA 029824 B1 (OOAK IMBX)2018-05-31 1

dopmyna u dur. 1-2

A RU 203919 U1 (OBILECTBO C OI'PAHUUYEHHOM OTBETCTBEHHOCTHIO "OIIBIT" 1
u jp.) 2021-04-28
pedepat u ¢ur. 1

A RU 2491392 C2 (OBILECTBO C OI'PAHUYEHHOM OTBETCTBEHHOCTBIO 1
"TIPOMBITIIEHHBIE BAKYYMHBIE CUCTEMBI") 2013-08-27
pedepat u dur. 2

A RU 2516916 C2 (OTKPBITOE AKITMOHEPHOE OBINIECTBO " IEMUXOBCKIIA 1
MAIIMHOCTPOUTEJILHBIN BABOJT" (OAO "JIM3")) 2014-05-20

dopmyna u pur. 1

A DE 102004042147 A1 (AOA LUFTFAHRTGERAETE GAUTING GMBH) 2006-03-02 1
maparpadst [0044] - [0074], ¢ur. 1

A US 5495626 A (EVAC AB) 1996-03-05 1
pedepat u dur. 2

A US 4819279 A (SEALAND TECHNOLOGY, INC.) 1989-04-11 1
dopmyna u dur. 1-2

I:I TTIOCJIEAYIOIUE TOKYMEHTHI YKa3aHbI B ITPO JOJKEHUN rpa(bm

* Oco0ble KATETOPUH CCBUIOYHBIX JIOKYMEHTOB:

«A» - TOKYMEHT, OLPE/ICIISIONIU OOIHH YPOBSHb TEXHUKH

«D» - TOKyMeHT, NIpHUBeACHHBIN B eBpa3uiickoil 3asBke

«E» - Gosiee paHHUI TOKYMEHT, HO ONMyOJIMKOBAHHBIN Ha ATy HOJAUH

€Bpa3HicKOH 3asiBKU WM IIOCHIe Hee

«O» - TOKYMEHT, OTHOCSIIIUHCS K YCTHOMY PaCKpPBITHIO, SKCIIOHUPOBAHHIO)
H T

"P" - TOKyMEHT, OIyGIUKOBAHHBIN JIO JIAThI HOJIAUH €BPA3HICKON 3a5BKH,
HO TOCJIC JaThl HCTIPANIUBACMOTO MpUopuTeTa”

«T» - Goslee MO3AHUN JOKYMEHT, OIyOIHKOBAHHBIN MOC)Ie JaThl IPHOPUTETA H NIPH-
BeJIeHHBIH JUIS1 HOHUMAHHUS H300pSTeHHSI

|« X» - JOKYMEHT, HMeIoIUH HanGosiee GIM3K0e OTHOMEHHE K IIpeIMeTy IIOHcKa,
MOPOYAN[HH HOBU3HY HIIH H300peTaTeNIbCKUH YPOBEHb, B3SITHIH B OTASILHOCTH

«Y» - TOKYMeHT, UMeIoIUH HanGosiee GIM3K0e OTHOMCHHE K IIpeIMeTy IIOHUcKa,
MOpOYaI[UH H300peTaTeNLCKHH YpOBeHb B COUCTAHHH ¢ JPYTUMH JOKyMEHTAMH
TOH JKe KaTerOpHHU

«&» - TOKYMEHT, SIBIAIOMHNCS TaTeHTOM-aHaJIOTOM

«L» - JOKYMeHT, IpHBeJCHHBIN B JPYTHUX MeJLIX

JlaTa npoBeieHUs TIATEHTHOTO TIONCKA: 14 dempamst 2024 (14.02.2024)
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