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[MTOXAPHAA BE3ONMACHOCTb ABTOTPACIOPTHOIO
KOMJIEKCA

ABTOPbI:  [1YIMOB AMUTPUN HUKOJIAEBUY (Cubupckas noxapHo-cnacatensHas akagemus [TIC MYC
Poccun)

AHHOTauUuA: Llenbto nccnenoBaHns ABASETCSA MPOBEAEHNE aHa/IM3a noxapHou 6€301acHoOCT Ha
rnpumMepe aBTOTPaHCNOPTHOIro NPeanpuaTus. B kadectse 3agay 6b11v onpeeseHbi:
ornpefesieHne aKkTyaslbHOro nPoTUBOMNOXapPHOr0 COCTOSAHUS aBTOTPAHCMOPTHbIX
npeanpusaTui Poccum, BbisiBJIEHWE HarpasB/IeHUA COBEPLLIEHCTBOBaHNE CUCTEMbI
obecrniedyeHus noxapHou besonacHocTH, BbIbop Hanbosee 3(hheKTUBHbLIX CUCTEM
MOXapOoTYLLUEHUS HA @aBTOTPAHCIOPTHLIX NPeAnpuATUAX. B cTaTbe packpbiBaTCs
rnpobaembl COCTOAHNSA MOXKapPHOV 6€30MacHOCTU Ha 06 bEKTax u BO3MOXHOCTU
peann3aumny 0CHOBHbIX HarpasBJIEHUI ee COBEPLUEHCTBOBaHWUS U UCIMOJIb30BaHNE
Hanbosee 3¢hheKTUBHbLIX CPEACTB NOXKaPOTYLUEHUS. Pe3yibTaToM rpoBeaeHHOro
aHa/m3a CTam OTMEYEHHbIE CPELCTBA NOXapoTyLUEHNS, KOTOPblE UMEIOT
rnpenmyLlecTBa UCrosb30BaHNsl UMEHHO B @BTOXO3AUCTBAaX M aBTOTPAHCMOPTHbIX
npeanpusTUsX.

Kito4eBble  aBTOTPaHCMOPTHbIV KOMIIEKC, MPOTMUBOMNOXapHas 3alumuTa, CUCTEMA
C/10Ba: MOXKapPOTYLUEHWNS, aBTOMATUYECKNE CUCTEMbI MOXKAPOTYLLEHWS, CIIPUHKIEPHAS
cucTema

YcyrybneHune no)xapoornacHon 06CTaHOBKW B YC/IOBMSX COBPEMEHHOIO
rocyfapcCTBa CBA3aHO C pa3BUTMEM Hay4YHOro nporpecca, To eCTb
pa3paboTKoM HOBbIX TEXHONOM NI, MOAEPHM3ALNEN TEXHUKN 1N 060py0BaHNS,
NOBCEMECTHbLIM NMPUMEHEHNEM NErKOBOCMIAMEHSOLLNXCSA N TOPHOYNX
MaTepMasioB N BELLLECTB, @ TakXXe YBeJIMYEHNEM PUCKA BO3HUKHOBEHUS
aBapui n katactpod. OCNoXHEHNEe CMTYyaLumM YacTo CBSA3aHO C OTCYTCTBUEM
OpraHn30BaHHOW CUCTEMbI M0 obecneyeHns NoXxapHon 6e30nacHoOCTH, C
HEBbLICOKOWN 3(PPEKTUBHOCTBLIO, OCYLLECTBIEHNS BO3JIOXKEHHbIX Ha Hee 3a4a4y U
(OYHKLUMIN, C MOHMKEHNEM YPOBHA TEXHUYECKOr0, @ TakXKe Hay4HOoro
COMPOBOXAEHMNA YKa3aHHON AeATeNIbHOCTU. YBeNMYeHne Ynucsa noxapos Ha
aBTOTPAHCMOPTHLIX KOMMJIEKCAX, @ TakXKe ObICTpoe pacnpocTpaHeHme
NnoXapa Ha 3Ha4YMTeNIbHY0 YaCTb NPON3BOACTBEHHbLIX MOMELLEHWNI, MPUBOANT
K 60nblIOMY MaTepuanbHoMy yuepby n rnbenn niogen [6].

AHanun3 06CTaHOBKMK C NoXapamu B PO NO3BOJSISET FOBOPUTHL O TOM, YTO B
2021 rony 8,23% coCTaBnAOT NoXKapbl HA TPAHCMOPTE U B LiEJIOM B
aBTOTPAHCMNOPTHOM KOMMJIEKCE, B FOPOACKON MECTHOCTM MPOLIEHT NOXKapoB
LaHHOW KaTeropuu Bbille. B Lenom cuTyaumns ¢ noxapamu B
aBTOTPAHCNOPTHbLIX KOMMJIEKCAX rof OT roga yXyAlaeTcs, 4TO XOpOLLo
BUAHO M3 CTaTUCTU4YeCcKnx oT4eToB MYC PO.

3HaYyeHne TPaHCNOPTHON MHOYCTPUN B COBPEMEHHOW Poccun OrpoMHoO,
Tak KaK TPaHCNopPT No3B0SSEeT 00beANHATL Pa3/INYHbIE PErMOHbI CPaHbI B
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eMHoe rocynapcTeo. Ha ero ponto npmuxoantcs bonee 60% obbEMa
NepeBO30K OT BCEX BMA0B MAaCCOBOIr0 NacCa)MpPCKOro TpaHCnopTa,
naccaxnpoobopoT cocTaBnseT 0kos10 40%. YcnewHocTb 1 3DPEeKTUBHOCTb
(PYHKLNOHNPOBAHNA aBTOTPAHCMNOPTHLIX NPeaAnpuATUA BO MHOIMOM 3aBUCUT OT
noxxapHon 6e30MacHOCTN U peanm3aunmn CUCTEMbI MEPONPUATUIA B €€ paMKax
[6].

bonblwmm 3HaYeHneM ona FocynapcTBeHHOro npeanpuatns Kysbacca
«KeMepoBcKas aBTOKOJIOHHa Ne1237», (manee - «<AK Ne1237»). ObecnevyeHne
noxxapHon 6e30nacHOCTN, pernameHTUpyeTCcs HoOpMaTMBHO-NPaBoBon HBason,
oby4yeHneM nepcoHana, roTOBHOCTN OPraHM3auUnmn K BOSHUKHOBEHWIO MOXKapoB
NN NHUWOEHTOB, a TakxXe cobnogeHne scex TpebosaHnm B 0bnacTu
noXxapHown 6e30nacHOCTW. 3TO CNOCOOBCTBYET YMEHbLUEHWNIO BEPOATHOCTH
BO3HWKHOBEHMS MOXapPOB WKW aBapuii Ha TEPPUTOPUN aBTOTPAHCMOPTHOIO
koMmnnekca «AK Ne1237» [1].

X038MNCTBO @aBTOKOJIOHHbI COCTOUT 13 34aHuin ABK, NpoMbILLNeHHbIX
NOMEeLLLEHNIN, CTOAHOYHbIX BOKCOB, PEMOHTHbIX LLEX0B, TOMJIMBHO-
3anpaBOYHOro NyHKTa U gp. COOPY>XeHUI. [oproyne maTepuasl
NpefcTaBfieHbl Kak B BUAE OTAENI04HbIX MaTepMasioB, Tak U B BUAE
LAN3e/bHOro TOMJINBA, XPaHSALLErocs B TOMMBO-3anpaBo4YHOM NyHKTe [2].

MoXxapHasa onacHOCTb Ha 0b6bekTe XapaKTepnusyeTcs Kak bbicTpoe
pPacnpoCTPaHeHne OrHa U CUAbHOE 3a4bliMIEHNE B MOMELLEHNSAX 34aHUI U
CoOopy>XeHnin. Hapy>xHoe NpoTusono)kapHoe obecneymBatoT ABa NOXaPHbIX
rmapaHTa, PpacnonoXXeHHbIX Ha pacctosaHum 100 n 150 M. Ha KOJIbL,EBOM
Bogosoge D 200MM. 1 1 MB-50M°, - 70M. BHyTpeHHee npoTUBOMNOXKapHoe
BoOoOCHabxeHne - 46 noxapHblx KpaHoB d-100MM. TennocHabxeHne
OCYLLECTBNAETCHA OT FOPOACKNX CETEN Yepe3 TENJI0BOW y3es PacrosIOXEHHbIN
B NO4Ba/IbHOM NomeLlleHUn 3gaHns. TemnepaTypa TenJoHoCcuTens 85 C.
INeKTPoCcHab)XeHme 0bbekTa OCyLEeCcTBAAETCA OT TpaHCHOpPMaTOPHON
nogcTaHuumn. ObLiee OTKOYEHNE INEKTPOIHEPT UM BO3ZMOXKHO BbIMOSIHUTL B
TpaHCOPMaTOPHOM NOACTAHUNN, @ TaKXe B INEKTPOLLNUTOBON,
pacnoJsioxxeHHon B noasane. Cunosoe HanpsxeHue B ceTn 3808,
ocBeTUTeNbHOE - 2208B.

AHanNn3 CUCTeMbl MPOTUBOMNOXKAPHOW 3aLLNThLI MPeanpUATUA NO3BONSET
0TMeTUTb 4T0 70 % nomeweHnin 0bopyA0BaHO NOXXapPHOW CUrHanu3auunen. Ha
LAHHOM NpeanpuaTUN UMeeTCs NoXXapHasa CMrHanmM3aums C BbIBOAOM Ha
npoxogHyto. Ha Kaxxaom sTaxxe ABK nmeroTcs n3seLLaTenn noXxxapHom
CMrHanM3aumm py4yHoro genctems. Bca nHgpopmaums o cpabaTbiBaHUM
NOXKapHOW CUrHanM3auMm NocTynaeT Ha NynbT gucnetyepa B 3gaHum ABK.

Ha obbekTe ycTaHoBneHo obopyaoBaHme: npubdopsl: MMK «CurHan-20»,
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BBl «CkaT 1200»; n3sewatenu: NN 212-66 (ONM-66 «MapTHep», UTP-K;
onosewaTenn: Ceetosoe Tabno HBO 12-01 «Bbixoa», pevyeson onoseLLaTesb
«Jlurapa-CurHan-2», 3s8yKoBon onosellaTens «Ceupens». AYINC n COY3
TakXXe BbiBeJeHbl B ANCNETHYEPCKYIO.

BO3HMKHOBEHME OrHA B CTOSSHOYHbLIX BOKCax CONPOBOXAaeTCs
YyCKOpPEeHMeM pacnpoCcTpaHeHNs OrHs, No NpuYMHe 3aropaHns Tonamea B
6akax, Macsa, NOKpPbILWEK, BbITEKAHMEM TOMIMBA; 0bpa3oBaHNEM HOBbIX
04aroB BO3ropaHuns C BbICOKOW TeMnepaTypour N NAOTHLIM 3aAbIMJIEHNEM;
BO3HWKHOBEHMEM CUJIbHbIX KOHBEKTUBHbIX MOTOKOB HarpeTbiX NPO4YKTOB
CropaHns 1 Bo34yxXa M pacnpocTpaHeEHNEM NOXKapa Ha aApyrue mecTa [6].

B cBA3M C 3TMM COBEpPLUEHCTBOBAHME CUCTEMbI 0OecneveHns nNoXKapHou
6e3onacHoCcTn «AK Nel237» 9BNSE€TCA aKTyasibHbIM BOMNPOCOM U AOJIKHO
OCYLIECTBNAETCHA NO HECKOJIbKUM HarnpaB/IeHWEM: MOBbILEHWE KBanngpukaumm
nepcoHana no HanpaeaeHUsaM NoxapHon 6e30MacHOCTN; yBenYeHne
(PMHAHCUMPOBAHNA HanpaBieHUA NoXKapHon besonacHoCTU obecneyeHune
obopynoBaHMEM; COBEPLLUEHCTBOBAHNE CUCTEMbI YPaBJIEHNS NOXAPHOM
6e3sonacHocTK [4].

B nocnenHme rogbl NpoOn30LWIAN CyLLECTBEHHbIE N3MEHEHMNS HE TOJIbKO B
KOJINYECTBEHHbIX, HO U B KA4YeCTBEHHbIX NOKa3aTeNsaX 3alNTbl TEXHUYECKMX
06bEKTOB CUCTEMAMU NOXKAPOTYLLUEHNS, B KOTOPbLIX CUCTEMbI NOXKAPOTYLLEHUS
obecneyeHsbl [MTaTeHTaMN 1 peanm3aunamMmn B PasiNYHbIX TEXHUYECKNX
obbeKkTax, 4TO NPUBESIO K BHEAPEHUIO HOBbIX METOL0B NOXKAPOTYLLEHNS B
3aBUCMMOCTW OT Ha3Ha4YeHUA 34aHNS N NOMELLEeHUs. B CBA3M C 3TUM
npeacTaBnseTca uenecoobpasHbiM NCNOAb30BaHNE NHHOBALMOHHbLIX METOO0B
(MHXXeHepHoro obopyaosaHua) ons 3HeKTUBHOro 0bHapYyXEeHNS N TYLIEHNS
M0XKapoB B Pa3/IMYHbIX TUMAX UHXXEHEPHbIX TPAHCMNOPTHLIX CPeacTB. K
TakoMy 060pyn0BaHMI0O MOXKHO OTHECTH:

- CNpUHKNIepHasa cMcTeMa NoXXapoTyLLeHNS - peasnsauns oT ero
BHeOpPEHUNSA, 3aKJ104AETCA B NOBbILLEHUN 3PPEKTUBHOCTM NOXKAPOTYLIEHMS 33
CcYeT BBEAEHMS OPUrMHANbHbBIX KOHCTPYKLNIN ObICTPOOENCTBYOLLNX
3JIEMEHTOB 00LLEN CXeEMbl aBTOMAaTUYECKOMN CUCTEMbI NOXKapPOTyLWeHuns [5];

- B KavyecTBe aNbTEPHATMBHOINO MHHOBALIMOHHOIO TEXHNYECKOTO
peleHns MOXeT BbITb Tak e BHEeAPEHO TEXHMNYECKOe YCTPONCTBO,
BbINOJIHEHHOE Ha YPOBHE U300peTeHNs, KOTOPOE OTHOCUTCS K
aBTOMaTMYEeCKNM CUCTEMAM MOXKaPOTYLWeEeHMNs MOAY/IbHOro Tuna. MoxeT
NCNOJb30BaTbCA OJ19 TYLLEeHMS MO)XapoB Ha JaHHOM 00beKkTe, B 0c060
CTEeCHEHHbIX MecTax. OT/INYaeTCs NOBbILUEHHON HAAEXHOCTbIO U
3HEKTUBHOCTLIO CUCTEMbI MOXKAPOTYLLUEHNSA B CTECHEHHbIX yCNnoBusax [4].

Tak e npencraBngeT UHTepec NoTeHLMan BOSMOXKHOIo NpUMeHeHuns
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OPUTrMHANIbHOr0 MHHOBALIMOHHOIO TEXHUYECKOr0 peLleHns, basunpytoLierocs
Ha NpPUHUKUNax n3obpeTeHns NPoTUBOMOXXAPHOW CUCTEMbI MOAYJIbHOr0O TUMa
0715 BbICOTHOr0 34aHNs Wan coopyxeHuns. Hactosauwee nsobpeteHne
OTHOCMKTCS K YCTPOMUCTBAM MNOXKapOTYyLWeHNs, NpefHa3HavYeHHbIM
NpPenMyLLeCTBEHHO A1 BbICOTHbIX 34aHUIA U CoopyXeHnn. C MoMOLLbIo
HaCToALWEro n3obpeteHns gOCTUrHYT pAd TEXHUYECKUX pe3ynbTaToB, B TOM
Yynucne nNosblweHne 3HEKTUBHOCTU MOXKAPOTYLWEHNSA B BbICOTHbIX 34aHNAX
NN COOPYXEHUAX, NOBbILLEHNE HAaOEXXHOCTU CUCTEMbBI MOXAPOTYLLUEHUS,
YyNpoLLeHne 3KCnayaTaunum CMCTEMbl NOXKaPOTYLLUEHMS.

TexHn4yeckoe yCTPOMNCTBO NOAABJIEHNA NMOXKapa B 34aHMAX, ONMUCAHHOE B
nateHTe Poccunckon penepaummn RU 94031680, MMNK A 62 C 35/00,
cofepxxaliee UCTOYHUK C OFHeTYLWaLlUM COCTaBoOM, TpybonpoBoAbl BbICOKOIO
LaBJIeHNA ANd Noda4vym orHeTylallero coctaBa B 3allMLlaeMble NOMeLLEHNS,
COeIMHEHHble Yepes KnarnaHbl, N YCTPONCTBO NOBbLILLIEHNSA AaBJIeHUS BOAbI
(KOTOpOe BbIMOJSIHEHO B BUAE rMapoycuanTens) C MICTOYHUKOM OrHeTYyLuallero
COoCTaBa (X035MCTBEHHO-NNUTLEBOW BOLONPOBOAHOW Marncrpasnbto) [7].

YCTaHOBKa MoOXXapoTyLWeHNsa A5 3awmTbl 34aHNA, ONUCaHHAsA B MaTeHTe
Poccuinckon egepaunm RU 2106165, MMNK A 62 C 35/00, B KoTopon
NCMoJib3yeTcs BOA4a B BMAE OrHeTyLallero cocTaea, cogep xawiasa rnogarowmim
BoAy TpybonposoA, NoXxapHbI TPYOONpoBOa4 C MOXXAPHBLIMU N XO3ANCTBEHHO-
MUTbEBbIMK HAaCcOCaMW.

boicTpooencTaytowasa aBToMmaTn4eckasa cmcteMa obHapyxeHns n
TyweHunsa noxxapoB «bACTUOH» - npuMeHMMa o1 NPOTUBOMNOXKAPHOMW 3aLLNTI
HeorpaHNM4YeHHOro KoM4YeCcTBa NOMELLEHNI Maon niaowaan Ha obbekTax B
TOM Yucne n TexHnyeckoro HasHavyeHns. «<bACTUOH» - 3To Komnnekc
YCTPOUCTB 1 Npubopos., NpeacTasnsowmin Cobom 3anosIHEHHYIO BOLOW
YCTaHOBKY MOXapoTyLeHNs (CIPUHKNEPHYI0), KOTopas pa3pabaTbiBaeTcsa 1
MOHTUPYETCA NoA onpeaesieHHble KOHKPEeTHbIE 00beKThl. Bbicokas
3 PEeKTUBHOCTb NPUMEHEHMNS OOCTUIraeTCs 3@ CHET BO3MOXHOCTU NpenesbHO
paHHero obHapy>XeHnsa 1 aBTOMaTUYECKOro TyLLIEHUS BO3ropaHMs MaJsibiM
06bemMOM TOHKOpPACMbISIEHHOM BOAbI UM BOOHOIO pacTBoOpa
neHoobpa3oBaTens 3a Bpems He bonee 4eM 3a 5 MUHYT. [NaBHON
0COBEHHOCTbBIO 3TOM CUCTEMBI IBASETCS aBTOMaTUYeCKOe YCTPONCTBO
NPUHYOMUTENIbHOr0 3anycka CNpUHKJIEPHbIX opocuTenen (pacnoinuntenen) [7].

Ba)KHbIM (haKTOPOM NPUMEHEHNSA 3TUX CUCTEM NOXKAPOTYLLEHNS
ABNAETCA UX 3P HEKTUBHOCTb, 6€30NacHOCTb M OTHOCUTENBbHO HIU3Kas
CTOMMOCTb 060pYA0BaHNA U CPEACTB MNOXAPOTYLUEHUS.,

AHaNUTUYECKNIA BbIBOA OAHHOMW PaboTbl 3aK104aeTCs B NPaBUIbHOM
BbibOpe TUMa N KOHCTPYKLUMN CMIPUHKIEPa BOASHON CUCTEMBI
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NOXKapoTyLeHns 019 TOro WM MHOro TuMna NoMeLLLeHNA TeXHNYECKOoro
Ha3Ha4yeHns B 3aBUCMMOCTU OT PYHKLIMOHANLHOrO (MPON3BOACTBEHHO-
TEXHOJI0rMYECKOro) Ha3Ha4YeHNss KOHKPETHOro noMeLleHms. 3Has
XapaKTepucTUKN 1 napaMeTpbl (TemnepaTypa BCMbIWKN, TeMNepaTypa
CaMOBOCMNIAMEHEHNS, TemnepaTypa ropeHns n 4p.) HaxXo4ALWMXCA B
3alinLLaeMOM MoMeLLLeHMN MaTepnasioB, BO3MOXXHO paccinTaTb CKOPOCTb
pacrnpocTpaHeHus NnaMeHu, a ciefoBaTeNlbHO, U TeMnepaTypHble
napaMeTpbl TEMJIOBOro 3aMKa CMPUHKIEPHOro OPOCUTENS C Pa3/INYHON
TemnepaTypon pearnposaHus ot 57 °C no 182°C [7].

NccnepoBaHns npoBefeHHbIe B AuccepTaumMoHHoM paboTe, 0CHOBaHHbIE
Ha pe3ynbTaTaxX MHPOPMALMOHHO-aHANNTNYEeCKOro 0b63opa, NogKkpeneHHble
npennoXXeHHbIMU K NPUMEHEHNI0 MHHOBALUMOHHbLIMU TEeXHUYECKNMU
peweHnaMn B Buae n3obpeteHnin, No3BoNs0T PEKOMEHA0BATL B Ka4yecTBe
Hanbonee 3(hheKTUBHOIO 1 IKOHOMMYECKN LenecoobpasHoro gnasa TyweHns
TeXHNYeCKNX 06bEeKTOB, CNPUHKIEPHbIE YCTaHOBKM NOXAapOTYLLEHMA
MOZYJIbHOr0 TuMa, nosy4mBLUME LUMPOKOE pacrnpoCcTpaHeHne Kak Ha 00 bekTax
MaLUMHOCTPOUTENIbHON OTPAC/AN, TakK U Ha 0ObeKTax XMMUYECKON oTpacan v
0bbeKTax IHepreTuku.

BoiBoabl: Takum obpa3oM, pesybTaToM NPOBEAEHHOr0 UccaeoBaHuns
MOXXHO CYUTATb 3aKJIl04eHWe 0 NPaBuJIbHOCTY BbiIbOpa TUMa N KOHCTPYKLUN
CNPUHKEpa BOASHON CUCTEMbI MOXAPOTYLLEHMA A1 TOF0 WX UHOMO TUNa
nomeLleHna TeXHN4YeCKoro HasHa4yeHnsa B 3aBUCMMOCTM OT PYHKLIMOHAJIbHOI 0
(MpOM3BOACTBEHHO-TEXHOJIONMYECKOr0) Ha3HAYeHNA KOHKPETHOro
nomeLleHus. lNpoBefeHHble UCCIef0BaHNSA, OCHOBaHHbIE Ha pe3y/ibTaTax
NH(OPMALIMOHHO-aHANNTNYeCKOro 063opa, NO3BONAT PEKOMeHA0BaThb B
KayecTBe Hanbonee 3(h(HeKTUBHOr0 M SIKOHOMUYECKH LienecoobpasHoro ons
TYLEHNSA TEXHUYECKUX 00BEKTOB, CIPUHKJIEPHbIE YCTAaHOBKM
NOXKapoTyLeHns MOAYJIbHOro TuMa, NoJiy4nBsLLNe LUMPOKOEe pacnpoCcTpaHeHne
KaK Ha 00beKTax MallMHOCTPOMTENIbHOW OTPaC/In, Tak U Ha 0bbekTax
XUMNYECKOW 0Tpac/v 1 00 beKTax sHepreTuku.
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