Cnucok mTepaTypsl

1. TOCT 12.1.004-91 CCBT «lIloxapnas 6e3omacHocTh. O0IIHE TPEOOBAHUY,;

2. IIIIBO  116-85 [IlpaBuna moxapHOil Oe30macHOCTH B  HEPTAHOM
MPOMBILIUIEHHOCTH;

3. AHanu3 aBapuil U HECUACTHBIX ClIydaeB B HedTerazoBoM komiuiekce Poccum.
VYyeonoe mnocodue. Ilox pen. B.E. Ilpycenko, B.®. MapteiHioka. — M.: O0O
«Ananu3 omacHoctek», 2002. — 309 c;

4. CripaBouHO-TIpaBoBasicucteMa «l apanTy;

5. CnpaBouHno-npaBoBast cuctema «Koncynbrantllimrocy

YK 614.84::628.472.2

B.IO. Konockoe — k.m.n., ooyeum, /I.H. I[rwopucos - kypcanm
Hayuonanvnoui ynusepcumem epasxcoanckou sauumsl Ykpaunol, 2.Xapvkos

NUMUTALINOHHOE MOJAEJIMPOBAHUE BJIUAHUA CUCTEMbI
MNOXKAPOTYIIEHUA HA YPOBEHB BE3OITACHOCTHU ITOJIMT'OHA
TBEPJAbIX BBITOBBIX OTXOJ10B

AKTyanpHOU mpobiieMoi Bcex cTpaH ocTaércs obecrieueHrne 6€30MacHOCTH Ha
MeCTax 3aXxOpOHEHMsI TBepJbIX ObITOBBIX 0TX0/M0B (THO), B wactHOcTH, mnpu
JUKBUIAINY MOCTEACTBUHN Upe3BbiuaiiHbix cutyanuid (YC) HemocpencTBEHHO Ha HUX.
He uckmnrodeHo, 4TO HENPEABUICHHBIE CUTYAIlMUA CO3[IaI0T OMACHOCTh ISl KU3HU U
3M0POBbSl  cllacaTeliel U JI0Jield, KOTOphble TMepeObIBalOT TaMm, CO3JaHHAas
COBOKYNHBbIMU (pakTopamu pazHoriaHoBbix YC. Anamu3z YC npoucxonsummux Ha
noauroHax 3axopoHeHus ThO  TO3BOAMI  BBISIBUTH  B3aWMMOCBS3b  MEXKIY
HMCTOYHUKAMU IKOJIOTUUECKON omacHOCTH U ¢akTopoB pucka UC [1], B 4aCTHOCTH C
OTMIACHOCTHIO BO3HUKHOBEHHUS OMOJ3HEH M OOBajJOB B pe3yjbTaTe HAKOILJICHUS
OOJIBIIMX Macc BOJBI B TOJIIE OTXOJ0B. [Ipu Bo3HUKHOBeHHMU Ha mnojurone ThHO
10YXKapa ypOBEHb DKOJIOTMUYECKOM OMACHOCTHU CYLIECTBEHHO IOBBIIIAECTCSA, a JJIS €r0
TYIICHHS UCTIOJIB3YIOTCS OOJIbIIINE 0OBEMBI BOJIBI, YTO MPUBOJAUT K HHTCHCU(PUKAIINH
€€ HAKOIUICHHS U 0OBAJIBHOMY POCTY pUCKa omoi3Hs. OIHUM U3 METOJ0B OOpHOBI C
takuMu YC siBIIsIeTCS BO3BEAEHUE MPOTHUBOOIMOJI3HEBBIX COOPYKEHHI, OJHAKO, MPU
MoXkKape UX MPOYHOCTHBIE CBOMCTBA CEPHE3HBIM 00Pa30M yXYIIAIOTCS M3-3a HarpeBa
HCIIOJB3YEMbIX B HHMX MATEPHAJIOB, YTO MPAKTUYECKH HE YUHUTBIBAETCS IMPU HX
npoekTupoBanuu. Eiie oqHuM GhakTopoM, KOTOPHIN ciieayeT OpaTh BO BHUMaHHE TPU
MoJO0OHOM pacueTe, SBIACTCS TMEPEMEHHBIM XapakTep Harpy3kd Ha BO3BEJICHHBIC
KOHCTPYKIIMH, CBS3aHHBIM C YBEJIMYEHHEM MACChl OTXOJOB 3a CUET HAKOIUICHHUS B
HUX BOJIBI.

J171st TOBBIIIEHHS] YPOBHSI 0€30MaCHOCTH HEOOXOAUMO pa3padaThiBaTh HOBBIE U
YCOBEPIIEHCTBOBATh YK€  CYIIECTBYIOIIME MOJIEIM  CUCTEMbI  YIIPABJICHUA
0e30macHOCThIO  aBapuiiHO-ciacaTeNbHbIX  padoT (ACP) mpm  nukBumanuu
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nocneactBuii UC Ha TeppuTOpuM NMOJUroHOB 1o 3axopoHeHuto ThO. ABropamu B
npenpaynmx padortax [2] Oblia mpeacTaBieHa MMUTAIMOHHAs MOJENb CHCTEMbI
ynpasiienusi 6e3onacHocteio ACP Bo Bpems moxapa, KOTopasi cTajia OCHOBOM JJis
YCOBEPIIIEHCTBOBAHUS CUCTEMbI YIPaBJICHUS 0€3011acHOCThI0 Ha nosmroHax ThO.

B ocHoBy copMupoBaHHOM HMMHMTAIIMOHHON MOJIEIM CUCTEMBI YIIpaBICHUS
0e30MacHOCThIO  aBapHilHO-clacaTeNbHbIX  pPabOT  MOJOXKEeH  MOoAXod K
MOJIETUPOBAHUIO CHUCTEeM obOecrieueHusi Oe3omacHocTH, onucaHHbld B [3]. TIponecc
(GYHKIMOHUPOBAHUS  MOACUCTEMBI  YIpaBlieHWs  OE30MaCHOCTHIO  aBapUIHO-
cracaTeIbHBIX PadOT MO MPOYHOCTH HECYIEH KOHCTPYKIIUH MPHU MOKape COCTOUT B
OTIPENEICHNN HAYaJbHOTO COCTOSIHUSI CHCTEMBI W JallbHEWIIEM OIICHUBAHUU
0e30macHOCTH JCHCTBYIONIUX (DAKTOPOB, ITAlbl PACCMOTPEHHS KOTOPOTO MOYKHO
chOpMYIUPOBATH CIEAYIOIINM 00pPa3oM.

1. PaccmatpuBaercs (GyHKIIMOHUPOBAHUE TIIOJCUCTEMBI, XapaKTEPHU3yeMOM
nercTBueM komruiekca ¢paktopoB O = {G, r} B BHJIe Ha0Opa 3HAYEHUI HOPMaJIbHBIX,

Y KacaTeJIbHbIX HAIPSHKEHUN B DJIEMEHTAX IPOTUBOOILI3HEBOU KOHCTPYKIIHH.

2. YrpaBisiomuid UMIyJasc Y Ha HW3MEHEHUE JCWCTBYIOMUX 3HAYCHUI
(akTOpOoB peanu3yeTrcsi Ha OCHOBAaHMU OLIGHKM YPOBHS HUX 0€30MacCHOCTH B
00OOIIEHHOM BHUJE KPHUTEPUAMH IPOYHOCTH BJIEMEHTOB IMPOTUBOOIOI3HEBON
KOHCTPYKIIMM C YYETOM HM3MEHEHHA B (PU3MKO-MEXAHMYECKHUX XapaKTEPHCTHKAX
MaTepuaioB IMpU HarpeBe (€ro HEPaBHOMEPHOCTH B PAa3IUYHBIX CEUYEHHUSX) IS
MOMCHTA BPEMCHH t

-

K1 1y (t)= max olz.t).

[o)z.t)’

. 1(z,t)
K2 .Xz(t) = Max ,
\ [c)z.t)
rac¢ z — KOOpAumHaTa HCKOTOPOIO HMCCICAYCMOIrO IIOIICPCHYHOIo CCUCHHA JJICMCHTA
KOHCTPYKLUU; G(Z,t) : ‘C(Z,t) — HOpMaJbHBIE M KacaTeJIbHbIE HANPSKEHUS

1)

COOTBETCTBEHHO B JTOM CEYEHHM B MOMEHT BpPEMEHM t; [G](Z,t) , [r](z,t) —
npeneibHbIe JOMYCTUMBIE 3HAUEHUS HAMNpSHKEHUH B OTOM CEYEHHH B MOMEHT
BpPEMEHH t, OTIPEIeNIEHHBIC C YYETOM X 3aBUCUMOCTH OT TEMIIEPATyPHI.

[IpencraBinennas ¢Gopmanu3anusi YCIOBUA TPOYHOCTH JJIEMEHTa JaeT
BO3MOXXHOCTh TIPOTHO3MPOBATH MOBEJCHHE MPOTHBOOMOI3HEBON KOHCTPYKIIUU TPU
CIIO)KHOM TEMIIEPaTypHOM pEXHUME M TMEePEMEHHOW Harpy3ku Ha OTHAEJbHBIC ee
YYacCTKH B MPOIIECCE Pa3BUTHS MOXKapa, MPH €ro TYIICHUH, a TAK)Ke MPU BHIMIOTHECHUN
paboT MO JNUKBUAAIMKA €ro TOCIEACTBUNA HA TEPPUTOPHUM MOJIMTOHA DPa3MEUICHHUS
TBO.

3.B pesynpraTe MOJEIMPOBAHMS OIPENESIOTCS 3HAYCHHUS KPUTEPUEB
onennBanus Gesomacuoctu ¥j(t)e K, i=1...2, a Takxke yIpaBIfIONIEr0 HMITYIbCA

Qy ! M(t) — Y B BHJIC U3BMEHEHUH BEJIMUMH paccMaTpUBAEMbIX (haKTOPOB.

B mpencraBnenHoir pabore OBUIO TPOBEICHO HCCICIOBAHUE BIIMSHUS
dakTopoB moxkapa Ha mosmroHe ThO Ha MPOYHOCTHBIE CBOWMCTBA MaTEPHAIIOB
3JIEMEHTOB MNPOTUBOOIIOI3HEBBIX KOHCTPYKIMHM, PE3YJbTAaThl KOTOPOTO IO3BOJIUIIN
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CO371aTh UHTETPUPOBAHHYIO MOJIENb UX HANPSHKEHHO-Ie()HOPMUPOBAHHOTO COCTOSTHUS
BO BpeMs IMOKapa, SBISIONIYIOCA B JIOCTATOYHOM CTENEHU YHUBEPCAIBHOM A
OOJIBIIMHCTBA CJIy4yaeB BO3HUKHOBEHMsI IIOKapOB Ha TakKMX OOBEKTax M
MIPEICTABIIAIONTYI0 cO00H (hopMaTM30BaHHOE BBHIPAXKEHNE 3aBUCHMOCTH HAIPSHKCHUI
B DJIEMEHTE OT 3HaUeHUs JeopMaliuii U TeMIlepaTyphl €ro HarpeBa OT TOPSIIUX Macc
otxoxoB Ha noiaurode THO.

JIns mpakTU4YeCKOTO NPUMEHEHMs TMPEJICTaBICHHON MOoJied HeoO0X0IuMO
3aJaTh TAKUE MapaMeTpbl, KaKk MOAYJIb ynpyroctu Epg m mpenen tekydectu G o0

P HOPMAJBHBIX YCIOBUAX. Pe3ynbTaThl MPOBEPKU MPETIOKEHHOW MHTErpajbHOM
MOJENU JUIsl YIJIEPOAUCTBIX CTajed Ha MpUMEpe UCXOJHBIX JaHHBIX IS
KOHCTpYKIIMOHHOU cTanu Ct3cnm (Mcmoyib3yeTcst JIsi M3TOTOBJICHUS apMaTypbl B
&KeJ1e300€TOHHBIX KOHCTPYKIUSX) MPEACTaBICHbI HA PUCYHKE 1.
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[IpencraBienHass Mojelib Jae€T BO3MOXKHOCTH TEPEUTH K PACCMOTPEHUIO
MOBEJICHUS AJIEMEHTOB KOHCTPYKIIUM B TPEXMEPHOM MPOCTPAHCTBE «TEMIIEpaTypa-
nedopManus-HanpsKEHUE», 4YTO TO3BOJUT pellaTh pa3IMYHbIC 3aJaud aHalv3a
MOBEJICHUS DJIEMEHTOB KOHCTPYKIUHU, OMPEIeIisisi O€30MacHbIe PEKUMbI HATPYKEHUS
aneMeHTOB B mporiecce YC 0e3 pa3pyIieHus B mpoiecce TUKBUIAINH TOCTIEACTBUI.
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MAIN RESULTS OF COMPLEX CRITERIAL FUEL AND ECOLOGICAL
ASSESSMENT OF DIESEL ENGINE 2Ch10.5/12
FOR EMERGENCY AND RESCUE VEHICLES

In study [1] was developed ecological safety management system (ESMS) of
emergency and rescue power plants (PP) with diesel piston internal combustion en-
gines (PICE) exploitation process. In study [2] was developed evaluation conception
of its ESMS functioning efficiency, which involves calculated criterial assessment of
ecological safety (ES) level, indicators of which given in [3], and formulated main
requirements for such criteria. Most close to meet requirements to that criteria from
number of known is prof. Parsadanov complex fuel and ecological criteria Kge [4].
Calculated assessment of criteria Kge values for autotractor diesel engine 2Ch10.5/12,
description and technical characteristics of which are given in [5] is present in these
paper.

Purpose of the study is calculated assessment of ES level of exploitation pro-
cess of emergency and rescue PP, based on PICE, with using complex fuel and eco-
logical criteria on example of autotractor diesel engine 2Ch10.5/12. Object of the
study is ES level of exploitation process of emergency and rescue PP with PICE.
Subject of the study is values of complex fuel and ecological criteria, which describes
object of the study. Tasks of the study is: 1. Analysis of methodic and mathematical
apparatus of prof. Parsadanov complex fuel and ecological criteria. 2. Calculated
assessment of ES level of exploitation process of emergency and rescue PP with

PICE on example of autotractor diesel engine 2Ch10.5/12 for regimes of 13-mode
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