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YCTPOWCTBO BbICTPO OTKAYKWM CTBOJIOB
NOMAPHbIX TMAPAHTOB

Mypawes C.B.' puropbesa A.H.?
pyKoBOAMTENb VCMNONHUTENbHBIA
N0 MHTE/NEKT. COOCTBEHHOCTH AVIPEKTop

Mnbuyes C.B.2
LMpEKTOP

1 - [lenapTaMeHTa TEXHOMOMMYECKOrO PA3BUTUA U 0XpaHbl OKpyKatolet cpeapl, MY «BogokaHan CaHkT-lMeTepbypras r. CaHKkT-MeTepbypr;

2 — AO «AcTepuioH», . CaHKT-TleTepbypr;
3 - 000 MHcTutyT CBTCT», . CaHKT-TeTepbypr.

AHHOTaLI,VIﬂ. K ocHOBHBIM Cpe€aCcTBaM IIPOTUBOIIOKAPHOTO BO,E[OCHa6>KeHI/IH OTHOCATCA ITOXXKAapHbI€ TMIPAHTDI, YCTAaHOBJIEHHDIE

Ha CeTAX BOJOIIpOBOAA. B cooTBeTcTBUM C PEKOMEHTANNAMMN MYC Poccun MIpeNIIpuUATIA, Ha 6amance KOTOPBIX HAXOOATCA

CpefcTBa IMPOTUBOIIOXXAPHOTO BOKOCHAOKeHMsI 00513aHbBI 00€CIIEINTDb COffepXKAHME UX B ICIIPABHOM COCTOSIHUIL.

COBpeMeHHI)Ie TUAPAHTDBI NPEAYCMATPUBAIOT aBTOMATNYECKOE OIIOPOKHEHNE OCPENCTBOM BKIIOUYEHNA B KOHCTPYKI IO

CIunBa. O}IHaKO, B M€CTaX, I;i€ KOJIOALIbI 3aII0/THEHDI I'PYHTOBBIMU BOAaMU, C/INB OCTaBIILIEeNICS B CTBOJIE TUuapaHTa BOAbL

HeBosMo)keH. B I'VII «Bopgokanan Cankr-Ilerep6ypra» 65010 pa3paboTaHO yCTPOICTBO /IS OIIOPOSKHEHNS, IO3BOJIAOLIee

6I)ICTDO 1 3KOHOMHO C TOYKM HOTDCéHeHI/IH 397IEKTPO3HEPTUM OTIOPOXXHATH IMAPAHTHI ITOC/IE TTOC/IE OCEHHEN MPOBEePKU ITPU

IIOATOTOBKE K 3VIMHEMY 9KCIUTYaTallIOHHOMY IIEPNOIY M IIOCTIE pa36opa BOJBI /I TI0OXKAPOTYILIEHNA B 3MIMHEE BpEMA.

HnioyeBble cnoBa: no)apHbIil TUPAHT, HACOC, YCTPOIICTBO /1A OOPOXKHEHMA.

Peanm3auma  MpPOEKTOB,  HaMpaBleHHbIX  Ha
pelleHve npobneMaTvkm B obnactn BKX TpebyioT
KOMMMIEKCHOM METO0/0MMYEeCKOM, IKCMepTHO-aHa -
TUYECKON NOAAEPHKKM U OMbITHOM 3SKClyaTaumm C
LIE/bO BbIABMEHWS HAWMYYLLMX TEXHUYECKIMX peLleHnii
¥ TpaHchepa nepenioBbix TEXHOMOMMI HA POCCUIACKIIA
PbIHOK.

B pamKkax pasButMA TBOPYECKOM WHWLMATUBHI
nepcoHana npeanpuatva TYI «Bogokanan CaHKT-
MeTepbypra» BegeT cUCTeMHylo paboTy no [ose-
[IEHNI0 [0 CEepWiiHOWM rOTOBHOCTUM  pa3paboToK,
Co3faHHbIX paboTHUKamu MpeanpuaTuA.

B KauecTBe npumepa MOMHO MpWBECTW paspa-
6oTry [peanpuATVA «YCTPOMCTBO [ANA  OMNOPOXK-
HEHVA MOMapPHbIX MOPAHTOB» AOBEAEHHYI A0
CEpUNHOM FOTOBHOCTU cOBMEeCTHO ¢ AO «ACTepmOH»
B 2019 roay.

Pa3paboTaHHoe YCTPOWCTBO /18 OMOPOHHEHUS,
No3BONAET ObICTPO M IKOHOMHO C TOYKM MOTpebne-
HWA 3MEKTPO3IHEPTMN OMOPOMHATL MMAPAHTLI nocse
OCeHHell MpPOBEPKM MpU MOArOTOBKE K 3UMHeMy
3KCMNyaTaLUMOHHOMY Neproay 1 noce pasbopa BoAbl
ANA NOMAPOTYLLEHUA B 3UMHee Bpems. YCTpoWcTBO
npefHasHayeHo ANA ObICTPOM M yAOOHOW OTKAuKM
BO[bl 3 CTBOJIOB MOXKAPHbBIX MAPAHTOB MpU NOAro-
TOBKE VX K 3UMHEeMy Nepuojly 3KCnayataumm.
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HoBoe yYCTPOMCTBO COMAEPHUT BOAOMPUEMHbIV
30HA (1), obpaTHbIA KnanaH (2), TMoKylo BaKyyMHYI0
TPYORY (3), yCTpoCTBO, 0becneymBatoLee TpaHCMNop-
TUPOBaHME MUOKOCTM M3 OTKauMBaemMoro obbema
Hapy*y. B KayecTBe yCTpOMCTBa MCMOMb30BaH
anadparmenHblii Hacoc (4) ¢ aBTOHOMHbBIM 3/1EKTPO-
npvBoaoM. O6paTHbli KnamaH (2) ycTaHoBneH B
BEpXHel 4acTu BoAonpuemMHoro 3oHaa (1) v cBAzaH
C AMadparMeHHbIM HacocoM (4) vepes rmbKyio BaKky-
YMHYI0 TPYORy (3), cofieprKallylo NOARMOYEHHbIA K
Heln KpaH noanuTkK (7). ObecneurBaeTcA ynpoLLeHue
KOHCTPYKUMK, CHUXKEHMe MaccorabapuTHbIX pasme-
pOB, OTCYTCTBME HEOBXOAMMOCTU MOAKMOYEHUA K
CTAUMOHAPHOMY WUCTOYHWMKY 3HEPriM, yBenndeHue
NPOV3BOAMTENBHOCTM YCTPOMCTBA, @ TaKKe ynpoLle-
HMEe 3KCMyaTaUMOHHOr0 0O6CYHKMBAHWA 1 paclumpe-
HMe GYyHKUMOHABbHBIX BO3MOMHOCTEN.

CyuwlecTytolMe MNoMapHble MMAPaHTbI, YCTaHOB-
NeHHble Ha CeTAX BOAOMPOBOAA OTHOCATCA K Cpef-
CTBaM MpPOTUBOMOMApPHOro BogocHabeHus [1]. B
COOTBETCTBMM C peroMeHdaumamMmn MYC Poccum
NpeanpuATUA, Ha banaHce KOTopbIX HAaXoAATCA cpef-
CTBa MPOTMBOMOKAPHOIO BOLOCHAOMEHMA 06A3aHbI
0becneynTb cofieprHaHmne 1x B MCMPaBHOM COCTOAHWM.
MpobnemMa onepaTnBHOro Bogopasbopa ana TyweHus
noXkapa 0COHEHHO CTAaHOBUTCA aKTyaslbHOM B 3UMHee
BPeMA rofia, Korfa XxapakTepHO 3aMep3aHue nosKap-
HbIX MMOPAHTOB.



BopoouncTtka. Bogonoarotoska. BogocHabeHue.

PrcyHok 1
YCTpOWVICTBO /1A ONOPOHHEHUA NOMAPHbBIX MMAPAHTOB (NaTeHT
RU 2637526).

HekoTopble TWMbl  COBPEMEHHbIX  MAPAHTOB
npefycMaTpvBaloT aBTOMATMYECKOE OMOPOMHeHe
NOCPefCTBOM BK/OYEHNA B KOHCTPYKLMIO C/INBA, T.€.
noc/ie MCnonb30BaHWA rMapaHTa UM ero NpoBepKM
BOAA M3 CTOAKA YXOAWT 4epe3 C/MB B Kosofel, a
nanee B ApeHar unm B rpyHT. OgHaKo, npy 3anosn-
HEHWM  KOMOALEB TPYHTOBbIMM  BOAAMMW, C/IMB
oCTaBlIeiics B MpobKamu CTBO/e ruapaHTa Bofbl
HEBO3MOMeEH. B TaKmx ciydanx, CiMBHble OTBEpCTUA
3aKpbIBalOTCA M BOAY HEOOXOAMMO YAaATb, OTKAuM-
BaA Yepes Bepx.

OOHVM M3 nyTei OTKauYKM BOAbl M3 CTOAKa
NOXApHOro  rMapaHTa  sABASETCA  MCMNOo/b30Ba-
HMe norkapHoro aeTomMobuna [1] npeactasnsio-
LIero crneumanbHblii 30HA U3 TOHKOCTEHHOM TPy6bl.
HepnoctatkoM Takoro crnocoba fABnAeTcs co3na-
HME BbIXIOMHBIMM Ta3aMi MPU KOHTAaKTe C BOJOM
KWCNOTbI, KoTopas byaeT pasbedatb MeTamde-
CKMe YacTu ruapaHTa. Kpome Toro, HegoCTaTKOM
TaKKe ABNAETCA [OPOroBM3HA TaKoro crnocoba
OTKAYKM M3-3a BLICOKOrO pacxoda TomvBa AnA
HOPMaslbHOM paboThl - 3xeKTopa oTKauKKn. C 3KOHO-
MWUYECKO TOYKM 3peHws, cnocob NpUrofeH TosbKO
AN 0TKAYKM BoAbl M3 CTBOJMA eAMHNYHOrO ryapaHTa
noc/ie NoOMapOoTYLLEHNS.

Elwle ogHWMM pelleHMeM ABAAETCA  OTKaudka C
NOMOLLbIO py4YHOro Hacocarngponynsta [2]. Cyule-
CTBEHHbIM HEJOCTAaTKOM TaKoro crocoba ABnseTcs
BeC rmaponynbTa WM HeyaobcTBa B €ro nepeHo-
CKe M NOMb30BaHMKM, a TaKHe TOo, YTO B XOJI04HOE
BPeEMA KManaHbl «MMapony/bTa» 3amep3arT U ero
npvxoAMTCA oTorpeBaTb. B ciydae wcnonb3oBa-
HWA LEeHTPOHErKHOro Hacoca AnA 0TKAYKM BoObl 13
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CTBO/IA MOXKAPHOr0 ruapaHTa nocneaHuidi nepen
BK/OYEHWEM NMPUXOANTCA 3aMBaTb BOAOW [3].

Hawvbonee npocToit cnocob sxkcnayaTaumm ABNA-
eTCA yCTaHOBKA rMAPaHTOB [4] cO CHAbMKEHHbIMM
ABTOMATUYECKUMM  OMOPOXHAOLLMMI  KNanaHamu,
PACMONOMKEHHBIMU B HUMHEN YacTn S-obpasHoro
NepexofHOro 3MeMeHTa, MOCTOAHHO OTKPbITbIMY,
obecneumBaoWMMN TeM CaMbiM aBTOMATMYECKOe
OMOPOMHEHME MPOTMBOMOMAPHOIO rMApPaHTa Mo
NpeKpaLLeHVO MCMOMb30BaHMA BOAbI, NpefoTBpa-
wawowmin ero obnefeHeHve, 3amep3aHve 3UMON
M 3aKpblBalOWMACA aBTOMaTUYecKn npu 3abope
BoAbl. HeJoCTaTKOM aBTOMATWUYECKOrO OMOPOMKHe-
HUA NMOMAPHOr0 rMApaHTa ABNAETCA HECTIOCOOHOCTb
OMOPOMHEHWA CTBOMA NPV BbICOKOM YPOBHE MPYyHTO-
BbIX BOA, YTO CBOAMT Ha HET NPeMMyLLeCTBO aBToMa-
TUYECKOr0 OMOPOHAIOLLEro KnanaHa.

[pennoreHHoe «YCTpOMCTBO O/1A OMOPOHKHEHNA
NOMapHbIX MMOPAHTOB» UMEET Cliefytolwme npenmy-
WecTsa MO CpaBHEHWIO C Bblllenepe4ncsieHHbIMU
peLleHnAMM:

* MCNonb3oBaHWe AnadparMeHHOro Hacoca B Kade-
CTBE YCTPOWCTBA, obecrneuvBaiollero TpaHcnop-
TMPOBAHME OTKAYMBAEMON MUOKOCTW, CHUMKAET
MaccorabaputHble pasMepbl  yCcTpoicTBa  AnA
OTKAYKM CTBOJIOB MOMAPHBIX MMAPAHTOB, YMpo-
LAeT ero KOHCTPYKLMIO, MOBbILIAET MpPOn3BO-
ANTENbHOCTb U obneryaeT  3KCNAyaTauMoHHOe
06CyRMBaHMe.

« Hamyve B AvadparMeHHOM Hacoce aBTOHOM-
HOro 3MeKTponpuBOAa WCKIYaeT Heobxoau-
MOCTb NMOAKMOYEHWA K CTALMOHAPHOMY NCTOYHMKY
3HEeprum, 4To obecneynBaeT MOOUIBLHOCTL YCTPOWA-
CTBa M BO3MOMHOCTb €ro WCMoib30BaHWA AnA
OTKAYKM 13 CTBOSIOB MNOXKAPHbIX M’MAPAHTOB, pa3me-
LWEHHbIX B OTAANEHHbIX OT 3MEKTPUYECKMX ceTei
MecTax, rae nNprYMeHeHne Kakvx-nmbo coeanHeHn
HAacoca CO CTaUMOHAPHBIMW 3HEProMCTOYHUKAMM
(KOMMpeccopoM, MaC/I0HACOCHOW — CTaHumeln u
T.MN.) HeyAo6Hbl B0 HEBO3MOMHBI, PACLUMPAA TEM
cambiM QYHKUMOHA IbHBIE BO3MOXKHOCTM YCTPOWA-
CTBa, MO3BOMAA €ro MCMnoib30BaTb B KayecTBe
nepeHoCHOro 000pyAOBaHWA Takwe ANA yaane-
HMA BOAbI M3 TPYAHOLOCTYNHbLIX MECT 1 NONoCTen
pasnnMyHoro obopyaoBaHuA.

* 1CNonb30BaHMe 06paTHOro KnamnaHa yCTaHOB/IeH-
HbIM B BepxXHei 4acTu BOAOMPUEMHOrO 30HAA U
yepe3 rMOKYID BaKyyMHyl0 TpyOKy CBA3AHHBIM C
AnadparMeHHbIM HAa0COM UCKAYaeT nonagaHve
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OTKa4aHHOW BOfAbl 0O6PATHO B CTBOJ/I MOMAPHOIO
MMApaHTa, KpoMe Toro, obecneymBaeT onTVMasb-
Hyl0 KOMTMOHOBKY YCTPOMCTBa M ero Maccoraba-
PUTHbBIE XapaKTEPUCTUKN.

Haan4dme KpaHa noannTKK, MNOAKMIOHYEHHOro K

rMOKOV BaKyyMHOR TpybKe, obecnevnBaeT 3anmut-
KOM BOOOW BCACbIBAIOLLYI0 YaCTb YCTPONCTBA ON1A

TexHnyeckne napameTpbl

OTKAYKM CTBOJIOB MOMAPHbIX MMAPAHTOB, 0bpasyn
MaKCVMasIbHbI BaKyyM BCACbIBAKOLLEN CTOPOHLI,
4yTo yBenM4MBaeT 3P EKTMBHOCTb YCTPOMCTBA
M He TpebyeT BpemMeHM Habopa HeobxoaMMOoro
paspereHns.

MCMOMb30BaHME  AKKYMYNATOPHOMO  3M1EKTPONpU-
BoAa obecrneymBaeT KOMMAKTHOCTb YCTPOMCTBA B

Tabnvua 1

TexHuyecKne napamMeTpbl

CamoBcacblBaHve

MaKcManbHbIi AvaMeTp TBepAbIX BRAUYEHWIA, MM
MaKcrmaneHaa Npov3BOANTENBHOCTb, M3/4ac* 0,7
MaKcrMasnbHbIA Hanop, M* 4

MOTOp-peﬂyHTOp MOCTOAHHOI 0 TOKa

AKKymynaTop, MAY 9000

Camopazpaf

3apAaHoe ycTporcTBo

TemnepaTypa *HuaKoCTu 0°C+60°C
Bec Hacoca, Kr 52
Bpema HenpepbIBHOM paboTbl/0CTbIBAHWA, MUH 30/20
PEHOMveH/J,OBaHH(ze BpemA paboTbl, C nocieaytoLLei 60
MOJIHOW 3apAAKON aKKYMyATOPaA, MUH

MarcumaneHoe BpeMsA paboTel 6e3 Noa3apaaku, MUH 120
BcacbiBarowmii v HanopHbli NaTpyoboK, WTyLep noa 20

wnaHr AnamMeTpom, MM

[lo 6 MeTpoB (Npn 3a/1TbIX TPybax);

He 6onee 10% no 06bemy, pasmMepom [0 2,5MM

12 B, ¢ HOMUHaNbHBLIM TOKOM 4 A 1 BbIXOAHOM MoLHOCTbIO 47 BT; IP24

3% B MecsAL

220 B/50 'y, 0T ceT nepeMeHHOro ToKa;
12 B oT 60pTOBOV CETW aBTOMOBUAA (ONLMS)

Matepuanbl ucnonHenus

Kopnyc Hacoca
MembpaHbl

Wapwk knanaHa
Cenno KnanaHa

YnnoTHeHus

HomnnekTtaumsa <<yCTpOVICTBO AnA 6bICTpOl7I OTKA4KKN CTBOJIOB NMOXAPHbIX TMOPAHTOB»

MonunponwuneH
PTFE

Hepagetowan ctans AlSI 316
®dToponnacT -4
EPDM

[nadparMeHHbI HACOC C aBTOHOMHbIM 371EKTPONPUBOLOM
BononpuemHblii 30HA
ObpaTHbIli KnanaH
MMbKan BaKyymHana TpyoKa

Onuuun

*NaHHble YKa3aHbl Mo BoJe.
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3apagHoe yctporctso 220 B/50 'y 0T ceTv nepeMeHHOro ToKa

3apsaHoe ycTpoicTeo 12 B oT 6opToBoit ceTi aBToMobuns (onuws)



BopoouncTtka. Bogonoarotoska. BogocHab»eHue.

PucyHok 2
«YCTPOMCTBO ANA BbICTPON OTKAYUKM CTBOSIOB MOMKAPHBIX MAPaH-
ToB». PaboTa Ha 06beKTe.

PucyHok 3
Hacoc ¢ akkyMynATOPHLIM NPUBOAOM LA YCTPOMCTBA ObICTPOA
OTKaYKV CTBOJIOB MOMAPHbIX MMAPaHTOB.

cuny HeboMbLUMX rabapuTHBIX Pa3MepoB ¥ Macchl
aKKYMYNATOPA, @ TaKkKe ynpowaeT 3Kcnayataum-
OHHOe 06C/yKMBaHWeE, MOCKO/bKY NepuoanvecKan

Jlutepatypa:

2019/12

3aMeHa aKKyMy/IATOpa 3aHMMaeT He3HaYUTe lb-
Hoe BpeMsa K He TpebyeT crneumanbHbiX HaBbIKOB
1 3HAHWI.

* BbINOSIHEHME TMOrPY*KHOM 4acTW BOAOMPUEMHOIO
30HOA C CeveHreM 0BasibHOM GopMbl obecneyn-
BaeT BO3MOMHOCTb BBEAEHMA 30HAA BOBHYTPb
CTBOMIA MOXAPHOTO ruApaHTa C COXpaHeHWem
MaKCMMaslbHO BO3MOXKHOM M/lowaan ceveHus
30Ha ¥ NPEeOA0NEHVA NMOMEX OT BHYTPUCTBOSbHbIX
BBICTYMAOLMX YACTER, YTO TaKMKe yBennynsaet
NPOV3BOANTE/ILHOCTL YCTPOWCTBA M pacumpaeT
ero ¢GyHKUMOHA/bHbIE BO3MOMKHOCTY.

+ Ha/Muve npuemMHoro GWAbTPa, YCTaHOBIEHHOIO
Ha MOrpy*HOM KOHUEe BOJOMPUEMHOr0 30HA,
VCKMIOYaeT nonafaHne KpyrHbIX MexaHU4YecKmx
BK/IOYEHW BO BHYTPEHHEee MPOCTPAHCTBO 30HA,
BaKyyMHON TPyOKM 1 AMadparMeHHoro Hacoca u
COOTBETCTBEHHO VX 32COPEHME, YBENMUMBAA TAKNM
06pa3oM CPOK C/yHKObI M HAAEHKHOCTb YCTPONCTBA.

* Haan4dme CIMBHOIO WiaHra, CoeaAnHeHHOro C Bblry-
CKOM ,Ell/IaCI)pal'MeHHOI'O HaCOCa, NMo3BOJIAET O0TBO-
ONTb OTRAYeHHYIO BOAY B HyHHOE MeCTO.

YCTpOWCTBO MPOWO  MPOMbIW/IEHHbIE  UCMbI-
TaHuAa B [YM «BogokaHan CaHkT-lNeTepbyprax»
(puc 2.). OTKa3oB B paboTe yCTPoOWCTBa He BbIAB-
neHo. CepuiHbli BbinycK ocyllectsnaeTca AO «AcTe-
PUOH» Ha OCHOBAHWMW TMLIEH3MOHHOIO COrlaLleHna C
YN «BogokaHan CaHkT-lMeTepbypra.

BbiBoabi:

YCTpOMCTBO ObICTPOV OTKAYKM CTBOJIOB MOMap-
HbIX MMAPAHTOB NO3BOMAET YAA/MTh BOAY W3 rvapaH-
TOB, TEM CaMbIM, NPeAoTBPATUTL ee 3aMep3aHue v
obecneunTb AOCTYN K BOAe Npw noape.

B pamKax nporpamMmbl MMMopTO3aMmeLlleHna,
6narogapA TecHoMy coTpyaHWYecTBy «BogoraHan
CaHKT-MeTepbypr» C NPOM3BOACTBEHHOM KOMMAHWEN
AO «AcTepuroH» Npu AaHHOK pa3paboTke, No3sBonaeT
BbINOMHUTDL CEPUIHBIV BbINYCK 0BOpYAOBaHWA Moa
3aKas, WMCnonb3yA COOCTBEHHble MNPOV3BOACTBEH-
Hble MOLLHOCTW, B KOPOTKME CPOKM, HE3aBMCUMO OT
BHELLUHWX YC/I0BU.

- MeToanyeckune peKoMeHAaLMM No BONPOCaM CKNayaTaLum, NpoBepKy U NCMbITaHWA NCTOYHUKOB NPOTUBOMOMXAPHOIro BOAOCHAGKEHNA ANA Lieneil Hapy»KHOro
no)kapoTyLIeHWA ANA rocyfapCTBEHHOM NpoTrBONoXKapHo cnyx6bl MYC Poccun, Ekatepunbypr, 2008.

2. KanwuuyH, B.C. Kegpos, t0.M. Nlackos, N.B. CadpoHos, lmgpasnuka, BogocHabxeHvie 1 KaHanusaums: YuebHuk gna sysos, M: Ctpoimnspar, 1980, pp. cTp. 118-119.

3 Anekcees /.M., KapanioH B.lO., Mumeros 3.10., CteHaep Ana npoBepKy NoxapHbIX rugpaHTos, MateHT PO 2196204.

4 lOno K. T-06pasHbiii NpoTUBONOXapHbIN ruapaHT, MateHT PO 2135706.
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