MWHUCTEPCTBO POCCUMCKOW ®EAEPALIMU NO AENAM IPAXOAHCKOMN
OBOPOHbI, YPE3BbIYANHBIM CUTYALMUAM U TMKBUOALUN
NOCNEACTBUA CTUXUMHDBIX BEACTBUMN

NPUKA3
ot 25 mapTta 2009 r. N 182

Ob YTBEPXKAEHUU CBOOA NPABUN
"ONPEAENEHUE KATEFOPUIA NOMELLEHWUIA, 30AHUIA U HAPYXHbIX
YCTAHOBOK MO B3PbIBOMOXAPHOW U MOXAPHOW OMNACHOCTU"

(8 peq. N3meHeHna N 1,
yTB. Mpukaszom MYC PP 01 09.12.2010 N 643)

B cootBeTcTBUMM C PepepanbHbim 3akoHOM OT 22 nions 2008 r. N 123-d3 "TexHUYECKMIA pernameHT
0 TpeboBaHUAX noxkapHoi besonacHocTn" (CobpaHue 3akoHoaaTenbcTBa Poccuiickoli depepauum,
2008, N 30 (u. 1), ct. 3579), YKasom [pe3maeHTa Poccuiickoit ®epepauun ot 11 urons 2004 r. N 868
"Bonpocbl MuHuctepctea Poccuiicko degepaumm no Aenam rpaxkgaHCcKo 060poHbI, Ype3BbluaiHbIM
CUTYauMsmM U JNKBMAALUMM NOCNEACTBUIA  CTUXUIMHBIX 6eactBuit" (CobpaHue 3aKoHO4ATENbCTBA
Poccuitickont depepaumm, 2004, N 28, cT. 2882; 2005, N 43, cT. 4376) n MoctaHoBNEeHUEM [paBUTENbLCTBA
Poccuiickon deaepaumm ot 19 Hoabps 2008 r. N 858 "O nopsake paspaboTKM U yTBEPHKAEHUA CBOAOB
npasun" (CobpaHue 3akoHogaTenbcTBa Poccuitickon depepaumu, 2008, N 48, cT. 5608) npmKasbiBalo:

YtBEpAnTb M BBecTM B genctBue ¢ 1 maa 2009 r. npunaraemblii ceog npasua "OnpeaeneHue
KaTeropmi NomMeLLeEHWNI, 34aHMI U HAPYKHbIX YCTaHOBOK NO B3PbIBOMNOXKAPHOM 1 MNOXKapHOM onacHocTn".

MwuHucTp
C.K.Lownry

CBOA NPABUN
Cn 12.13130.2009

ONPEAENEHWUE KATEFTOPUX NOMELLLEHUIA, 30AHUIN
M HAPYXHbIX YCTAHOBOK MO B3PbIBOMOXAPHOW U NOXXAPHOW ONACHOCTU

DETERMINATION OF CATEGORIES OF ROOMS, BUILDINGS
AND EXTERNAL INSTALLATIONS ON EXPLOSION AND FIRE HAZARD

[ata BBegeHums - 2009-05-01

(8 pea. UsmeHeHua N 1,
yTB. Mpnkazom MYC Pd o1 09.12.2010 N 643)

MNpeaucnosune

Lean v npuHUMnbl cTaHaapTusaumm B Poccuitickoit Pepepauummn yctaHosneHbl ®PegepanbHbim
3aKOHOM OT 27 aeKabps 2002 r. N 184-d3 "O TexHuYeckom peryanmpoBaHun", a npasuna NpMmeHeHus
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cBo08B npasua - MNoctaHosneHnem lMpasuTtenbctea Poccuiickon Pepepaumnm "O nopsake paspaboTku u
yTBEpKAEHUA cBOAO0B Npasua" oT 19 Hosbpa 2008 r. N 858.

CsefieHnA 0 cBOAE NpaBun

1. PASPABOTAH @Iy BHUMNO MYC Poccum.

2. BHECEH TexHW4ecKnm KomnTeTom no ctaHaapTtusauum TK 274 "MoxkapHaa 6e3onacHocTb".

3. YTBEPX/EH W BBEAEH B AEMCTBUE Mpukasom MYC Poccum ot 25 mapTa 2009 r. N 182.

4. 3APETMCTPUPOBAH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEryaMpoBaHUIO U
METPONOTUMN.

5. BBEAEH BMEPBbIE.

1. O6nacTb NpUMeHeHus

1.1. Hacroawmin cBog npaBwun pa3paboTaH B COOTBETCTBMM €O cTatbamu 24, 25, 26, 27
®epepanbHOro 3akoHa ot 22 uona 2008 r. N 123-®3 "TexHuueckuint pernameHT o TpeboBaHMAX
noxkapHoi 6e3onacHocTn", ABNAETCA HOPMATUBHbIM AOKYMEHTOM MO MOXKapHoi 6e3onacHocTn B
obnactM craHaapTM3aumm A06pPOBOMIBHOrO NPUMEHEHUA W YCTaHABAMBAET METOAbl OnpeaefieHus
KnaccuduKaLMOHHbIX MPU3HAKOB OTHECEHUA 34aHUIN (MM YacTell 34aHUIA MeXA4y NPOTUBOMNOMKAPHbLIMK
CTEHAMU - MOXKaPHbIX OTCEKOB), COOPYKEHWN, CTPOEHUIA U NOMELLEHUI (fanee Mo TEKCTy - 34aHUI U
NMOMeLLEHUI) NPOWM3BOACTBEHHOrO W CKNAACKOTO HasHayeHus Knacca @5 K Kateropusm Mo
B3PbIBOMOXAPHOW M MNOMAPHOM OMACHOCTWU, a TaKXKe MeToAbl onpeneneHua KNacCUPUKALMOHHbIX
NPW3HAKOB KaTeropuii Hapy»KHbIX YCTAaHOBOK MPOM3BOACTBEHHOIO M CKNAACKOrO Ha3HavyeHuA (aanee no
TEKCTY - Hapy*KHble YCTAaHOBKM) MO NOXKapHOM ONacHOCTMY.

1.2. Knaccudwmrkaumsa 3a4aHUA U NOMELLEHMI MO B3PbIBOMOMKAPHOM W MOMAPHOW OMaCHOCTU
NPUMeHAETCA [ANA  YCTaHOBAeHMA TpebOBaHWIM noxKapHoW 6He3onacHOCTM, HanpaBAeHHbIX Ha
npeoTBpaLleHne BO3MOXKHOCTM BO3HUKHOBEHUA NOXapa M obecrnevyeHne NPOTUBOMOMXKAPHOW 3aLmThI
nofeln N UMyLLLEeCTBA B C/ly4ae BO3HMKHOBEHMA NOXKapa.

Knaccnoumkauma HapyKHbIX YCTAHOBOK MO MOXAPHOM ONAaCHOCTU UCMOJb3yeTca A1A YCTaHOBAEHUA
TpeboBaHMI noxapHOM 6e3omacHOCTW, HaMNpaBleHHbIX Ha NpPesoTBpPaLLleHME  BO3MOMKHOCTU
BO3HWMKHOBEHMA NOXapa M obecneyeHWe NPOTUBOMNOMKAPHOWN 3aWMTbI AOAENA M UMYLLECTBA B C/yyae
BO3HWMKHOBEHMA NOXKapa Ha HapYyKHbIX yCTaHOBKaXx.

1.3. HacToawmi ceBog npaBuA He pacnpocTpaHAeTcs:

- Ha NOMeLLEeHMA M 34aHUA ANA NPOU3BOACTBA M XPAaHEHMA B3PbIBYATLIX BeLLECTB (Aanee - BB),
CPeAcTB UHULMUPOBaAHMA BB, 34aHUA M COOPYIKEHMA, NPOEKTUPYEMblE MO CheLMasbHbIM HOPMaM U
npaBuaam, yTBEPKAEHHbIM B YCTAHOBIEHHOM NOPALKE;

- Ha HapyKHble YCTAHOBKW AN MPOM3BOACTBA M XpaHeHua BB, cpeacts uvHuuumposaHua BB,
HApYyKHble YCTAHOBKM, MPOEKTUMPyeMble MO CneumnasbHbIM HOPMam W NpaBuiaM, YTBEPKAEHHbIM B
YCTaHOBNIEHHOM MOPAAKE, A TAKXKE Ha OLLEHKY YPOBHA B3PbIBOOMACHOCTU HAPYKHbIX YCTAHOBOK.

1.4. HactoAawmii cBof NpaBua MOXKeT ObiTb MCNOAb30BaH NpW pa3paboTKke cheumanbHbIX
TEXHUYECKMX YCNIOBUI NPU NPOEKTUPOBAHUM 34aHUIN, COOPYKEHWUN, CTPOEHUI U HaPYKHbIX YCTaHOBOK.

2. HopmaTumBHble CCbISIKK

B HacToALeMm cBOAEe NPaBmI UCNO/Ib30BaHbl HOPMATUBHbIE CCbIJIKM Ha Cleayowmin CTaHAapT:

FOCT 12.1.044-89*. Cuctema cTaHgapToB 6e3onacHocTM Tpyda. [loXKapoB3pbiBOONACHOCTb
BeLLecTB U maTepuanioB. HomeHKnaTypa nokasartesnen 1 MeTogbl UX onpeaeneHus.

MpumeyaHune - Mpu NONb30BaHMM HACTOALLMM CBOAOM MNPaBWUA LLeNecoobpasHO MNpoBEPUTL
AENCTBME CCbIIOYHBIX CTaHA4ApToB B WMHPOPMAUMOHHOM cucTeme o0OLWEro nosb3oBaHMA - Ha
odmumanbHom cante PefepabHOrO areHTCTBA MO TEXHUYECKOMY PEryIMpPOBaHNIO U METPOJIOTNK B CETU
MNHTepHET MAM MO eXerogHo u3gaBaemMomy WHPOPMAUMOHHOMY YyKasaTento "HaumoHanbHble
CTaHAAPTbI", KOTOPbIN ONY6/IMKOBaH MO COCTOAHWUIO Ha 1 AHBaPS TEKYLLEro rosa, U No COOTBETCTBYIOLMM
eXXeMecAYHO u3gaBaemblM MHOOPMALMOHHBIM yKa3aTensam, onyb/MKOBaHHbIM B TeKyLeM rogy. Ecam
CCbIJIOYHbIA CTaHZAPT 3amMeHeH (M3MeHEH), TO NpW MOAb30BAHUM HACTOALMM CTAaHAAPTOM cregyet
PYKOBOZACTBOBATLCA 3aMEHSAIOWMM (M3MEHEHHbIM) CTaHAAPTOM. ECNM CCbINOYHBIVM CTaHAApPT OTMeHeH
6e3 3ameHbl, TO MNOJIO)KEHWEe, B KOTOPOM JaHa CCbiKA HaA Hero, NPUMEHAETCA B 4YacTu, He
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3aTParMBatoLLLEN 3TY CCbIIKY.
3. TepmuHbI 1 onpegeneHna

B HacToslwem cBoZe MpaBuA MPUMEHAIOTCA C/eaylolMe TePMUHbl C COOTBETCTBYHOLLMMM
onpeaeneHnaMu:

3.1. ABapuiiHas cUTyaumsa: CUTyaumsa, XapaKTepusyoLLasca BEPOATHOCTbIO BOSHMKHOBEHUA aBapun
C BO3MOKHOCTbIO Aa/IbHENLWero ee passuTus.

3.2. B3pblB MapoBO3A4yLIHOro ob6aaKa: NMpouecc CropaHua roptoyeit MapoBO3AYLWHOMW CMecu B
OTKPbITOM MPOCTPAHCTBE C 06pa3oBaHNEM BOJIH AaBAeHUA.

3.3. B3pblB MapoBO3AYWHOM CmecM B OrpaHMYeHHOM obbeme (pesepByape UK
Npoun3BOACTBEHHOM MOMELLEHUN): MPOLLeCC CcropaHua obpasoBaBllelcA B OrpaHUYeHHOM obbeme
roptoyeit NapoBo3AyLIHOM CMECU C NOBbILEHUEM AaB/IEHUA B STOM 06beMme.

3.4. B3pblB pe3epByapa C Neperpetolr KUOKOCTblO MpPW BO3LENCTBMM Ha HEro oyara norkapa:
npouecc paspylleHUs pesepByapa MNpu Harpese OT o4vara Morkapa Haxogslleica B pesepsyape
XUAKOCTM [0 TemnepaTypbl, NPeBbIAoWein HOPMaibHYIO TemnepaTypy KUNEeHWa, C AaNbHerLmm
B3pbIBOOOPA3HbIM BCKMMAHUEM KUAKOCTU. Mpouecc conpoBoxKaaeTca obpasoBaHMeEM BOMH OaBNEHUSA
W, €C/IN }KNAKOCTb roptoYas, "orHeHHbIm wapom".

3.5. B3pbiBoOonacHaa cmecb: CMeCb BO34yXa WW OKUCAUTENA C FOPHYMMM rasamu, napamm
NNErKOBOCMNIAMEHAIOLNXCA  KUAKOCTEW, TOPHOYMMM  NbIAAMM  WAM  BOJIOKHAMMK, KOTOpas npu
onpefeNeHHOM KOHLLEHTPauUM WM BO3HUKHOBEHWM MUCTOUYHWKA WHULMUPOBAHWUA B3pblBa CNOCObOHa
B30pPBATLCA.

3.6. Bpems oTK/IOYEHUA (BpemMsA cpabaTbiBaHMsA): NPOMEKYTOK BPEMEHM OT Ha4yasa BO3MOXKHOMO
nocTynieHuns roptovero sellectsa u3 Tpybonposoaa (nepdopaums, paspbis, UI3MEHEHUE HOMUHANBHOTO
AaBJEHMA U T.N.) A0 NOJIHOTO NPEKPaLLEHNA NOCTYNIEHMA rasa AN XKULKOCTU B MOMELLEHME.

3.7. KaTeropua noxapHoW (B3pblBOMOXKapHOM) oOMNacHOCTM o06beKTa: KnaccudUKaLMoHHan
XapaKTepPUCTMKA MOXKapHOM (B3pbIBONOXKAPHOM) OMACHOCTU 34aHUA (MAM 4YacTer 34aHUA  MeXay
NPOTUBOMNOXAPHbIMU CTEHAMM - MOXKAPHbIX OTCEKOB), COOPYKEHUA, CTPOEHMA, MOMELLEHMUA, HAPYKHOM
YCTaHOBKMW.

3.8. Jlornyeckoe pepeBo cobblTU: rpaduyeckoe oOTparkeHMe obLiero xapaktepa pasBUTUA
BO3MOXHbIX aBapUHbIX CUTyaLUMA M aBapuil C OTPA*KEHMEM MPUYUHHO-CNEACTBEHHON B3aMMOCBA3M
CobbITUI B 3aBUCMMOCTM OT CneunduKM onacHOCTU 0O6bEKTA OLEHKM PUCKA C YH4ETOM BAMAHUA HA HUX
MMEIOLLMXCA 3aLUMUTHBIX MEPONPUATUNA.

3.9. OrHeHHbIN Wap: KpynHomacwTabHoe auddy3MOHHOE ropeHue, peannsyemoe npu paspbise
pe3epByapa C roproyein XUAKOCTbIO MAW Fa30M Noj, AaBNEHMEM C BOCNJIAMEHEHMEM COLEPHKMMOTO
pe3sepsyapa.

3.10. Moxkap B nomeuieHun: npouecc ANPPYIMOHHOTO TOPEHUs TBEPAbIX, KUOKUX WU
rasoobpasHbiX roOprOYMX BELLECTB, HAXOAALLMXCA B MOMELLEHMM, Bbi3bIBAOLLMIN NPOrPEB CTPOUTENbHbIX
KOHCTPYKLMIN N TEXHOIOFMYECKOTO 060pYyA0BaHNA C BO3MOXKHOM NoTepein MMM HecyLwen cnocobHoCTH.

3.11. MNMpoeKTHaa aBapwua: aBapua, ANA NPeaOoTBPALLEHUA KOTOPOI B MPOEKTE MPOMbILWIEHHOMO
00beKTa NpeaycMOTPeHbl cuUcTeMbl obecnevyeHusa 6e30NacHOCTM, rapaHTupylolwme obecnedyeHue
3aZ,aHHOrO0 YpOBHA 6e30MacHOCTy.

3.12. MNoxKapHasa Harpyska: KOAMYECTBO TEM/OTbI, KOTOPOE MOXKET BblAENNTLCA B NOMELLEHME NPU
nokape.

3.13. Paamep 30Hbl: NPOTAXKEHHOCTb OFPAHNUYEHHON KaKUM-1M60 06Pa3om YacTM NPOCTPAHCTBA.

3.14. CueHapuit aBapuu: MOLENb MNOCNEAO0BATENBHOCTU COObLITUI C ONpeneneHHON 30HOoW
BO34eNCcTBMA oOnacHbix (GaKTOPOB MOXKapa Ha /oAel, 34aHUA, COOPYKEHMS U TexHoNornmyeckoe
obopyaoBaHue.

3.15. YaenoHaa norKapHas HarpysKka: KOJIMYECTBO TEMAO0Tbl, KOTOPOEe MOMET BblAE/IUTbCS B
nomeLLeHne Npu NoXKape, OTHECEHHOE K N/IOWAAN PasmeLLeHUs HaXo4ALWMXCA B MOMELLEHUN TOPHOUMX
W TPYAHOTropHOYMX BELWECTB U MaTepPUAIOB.

3.16. YacToTa peanusaumm cueHapusa aBapuu: 4acToTa BO3HUKHOBEHMA U Pa3BUTUA BO3MOXKHOIO
CUEeHapusa aBapumn B onpenesieHHbI Nepmuos BpeMEHM.



4, O6wme NoNoXKeHusn

4.1. Mo B3pbIBONOXKAPHOMN U NOXKAPHOM OMNACHOCTM NOMELLEHMA NOAPA3AENAOTCA HA KaTeropumn A,
b,B1-B4,I n /[, a3gaHuna - Ha KaTeropun A, b, B, ' 1.

Mo noXapHOM ONacHOCTM HapY*KHble YCTAHOBKM noapasaenatorca Ha Kateropuu AH, BH, BH, TH n
OH.

4.2. KateropuMm nNOMELLEHUIN W 3[aHUIM ONPemensAlTcs WUCXo4A W3 BUAA HaXogAWwMXcA B
NOMELLEHUAX FTOPIOYMX BELLECTB M MATEPUANOB, UX KOIMYECTBA M MOMKAPOOMACHbLIX CBOMCTB, a TaKxkKe
nexoga u3 06beMHO-NNAHNUPOBOYHbBIX PELUEHUA MOMELLEHUN U XapPaKTEPUCTUK MPOBOAMMBIX B HUX
TeXHOJIOTMYECKUX NpoL,eccos.

Kateropun HapyXKHbIX YCTaHOBOK OMPEAEensAtTcd WCXoaAa W3 NOXAPOOMACHbIX CBOMCTB
Haxo4AWMXCA B YCTAaHOBKAx rOPHOYMX BELLECTB W MATEPMasioB, MUX KOAMYecTBa M ocobeHHoCTeN
TEXHOI0MMYEeCKUX NPOLLeCCOoB.

4.3. OnpegeneHve NOXKapooMnacHbIX CBOWCTB BELLECTB M MaTepuasoB NpPoOM3BOAMTCA Ha
OCHOBaHMW Pe3y/bTaTOB MCNbITAHUI MM PAacYeToB NO CTAaHAAPTHbIM METOAMKaM C y4ETOM NapameTpoB
COCTOSIHMA (faBneHuMs, TemnepaTypbl U T.4.).

Jonyckaetca ucnonb3oBaHMe oPUUMANBHO ONYBAMKOBAHHbLIX CMNPABOYHbLIX  AAHHbLIX MO
MO*KapoonacHbIM CBOMCTBaM BELLECTB U MaTepUanos.

JonycKkaeTcs Mcnosib3oBaHWE MOKas3aTesiell MOMKapHOM OMACHOCTM AfA CMeceil BeLecTBs M
MmaTepuranos no Hanbosee oNacHOMY KOMMOHEHTY.

5. KaTeropmuv nomeLLeHunin No B3pbIBONOXKAPHOM M NOXKAPHOKN ONacHOCTH

5.1. KaTeropuu nomeLieHUl i NO B3PbIBOMOXKAPHOM M MOXapHOM OMAaCHOCTU NPUHUMAIOTCA B
COOTBETCTBUU C Tabamuein 1.

Tabanua 1 - Kateropmu nomeLLeHMit No B3pbIBOMOXKAPHOW U NOXKAPHOM ONAacHOCTU

KaTeropusa XapaKTeprCTUKa BEHECTB ¥ MATEPMAJIOB, HAXONSIMXCS
IIOMelleHU A (obpamanmmMxcsa) B IIOMEIEeHUN
A Topoume rase, JIETKOBOCIIJIAMEHSIMECS XUIOKOCTM C TEMIepaTypon
MOBHIIEHHA S BCIHIKY He 6Hosiee 28 °C B TaKkoM KOJMYECTBE, UTO MOTYT
B3PEIBONOXAPO— | 0OPAB0OBLHBATE B3PLIBOOINIACHEE [1apPOTa30BO3OYIIHEE CMECH, IIPpU
OIaCHOCTb BOCIIJIaMEHEHMY KOTOPBIX Pas3BMBAETCH pacyeTHOe M3BEITOUHOE

IOaBJIeHME B3pPEBAa B [IOMelleHUM, OpeBrumanmee 5 klla, m (miam)
BEHEeCTBa M MaTepMaJibl, CIOCOOHBE B3PHIBATHCH UM I'OPETH IIPU
B3aMMOIENCTBMM C BOIOM, KMUCJIOPOAOM BO3AyxXa WIM IPYyI C
OPYyTOM, B TaKOM KOJIMUECTBE, UYTO pacyueTHOoe M3OBITOYHOE
IOaBJIeHMEe B3pPHEBAa B [IOMeEleHMM IpeBbmaeT 5 xlla

B TopouMe MBUIM MJIM BOJIOKHA, JIETKOBOCIIJIAMEHSKMMECS XUIKOCTU C
B3PBIBOMNOXAPO— | TEMIIEpaTypOoli BChemkM 6Oojiee 28 °C, TopoYMe XUAKOCTY B TaKOM
OIMNacHOCTH KOJIMYECTBE, UYTO MOT'YT OOpPa30BBIBATH B3PEBOOIIACHEE

[IEJIEBO3OYIIHEIE MJIM [NAaPOBO3IYUHEE CMECH, IIPY BOCIIJIaMEHEHUM
KOTOPEIX pPa3BMBAETCsS pacyeTHOe M3OBITOYHOE HOaBJIEHME B3pHBa B
oMeumeHuy, IHpeBpmalmee 5 klla

Bl - B4 T'opoune u TpyZHOTOpKUME XUIKOCTM, TBepHbe IopouMe U
IOXapo-— TPYOHOTOpKOUYME BelleCTBa M MaTepuaskl (B TOM UYMCJE MBUIIM U
ONacCHOCTb BOJIOKHA) , BelecTBa M MaTepualkl, CIOCOOHEIE NPU

B3aMMOIEMCTBMM C BOIOM, KMUCJIOPOAOM BO3AyxXa WIM IPYyI C
OPpyT'OM TOJIBKO I'OpPeThb, IIPU YCJOBMM, UYTO IIOMENEHMS, B KOTOPHX
OHM HaxozmaTcsa (obpamalnTcsa), He OTHOCATCA K KaTeropum A

unn b

T Heropoure BemecTBa ¥ MaTepuaJibtl B TOpsSYeM, PACKAJIEHHOM UM
yMepeHHasd pacHnjabBJIeHHOM COCTOSHMM, MNpolLecC o0BpaboTKM KOTOPBIX




I1oXxapo-— COIIpOBOXIOaeTCA BBOEJIEHMEM JIydMCTOI'O Telljla, MCKP U IIJIaMeHV,
OIIaCHOCTbBb u (mym) ropwuye I'a3kl, XMIKOCTM M TBepIbple BelleCTBa, KOTOPEE
CXUT'AlTCA MM YTUINIVPYITCA B KadecTBe TOIlJIMBa

I Heropoune BemecTBa ¥ MAaTEPMaJiEl B XOJIOOHOM COCTOSHUU
[IOHMXEHHAT
IoXxapo-
OIIaCHOCTEb

[IpyMeyaHUA ::

1. MeTognpl omnpenejieHUs KaTeTOopMuM MNoMelmeHu¥ A M B ycTaHaBIMBalTCSA B
COOTBETCTBUM C MNPUIIOXKEHUEM A.

2. OTHeceHMe IOMelleHUs K kaTeropuu Bl, B2, B3 wmnu B4 ocymecTBisgeTCcs B
3aBUCUMOCTM OT KOJMUecTBa M clocoba pas3MelleHMs [OXapHOM HaTpys3kKM B
YKa3aHHOM IIOMeleHUM M er'0 OOBEMHO-IIJIAaHMPOBOUWHEIX XAPaKTEPUCTUK, a TakXe OT
IOXapPOOIIaCHEIX CBOMCTB BelleCTB U MaTepMalioB, COCTAaBJIARIMX IIOXAPHYII
Harpys3Ky. PasnejieHMe MNOMeleHMM Ha kaTeropum Bl - B4 perjaMeHTHUpPYyeTCs
[IOJIOXEHMAMM B COOTBETCTBMUM C IIPUIIOXeHMEM B.

5.2. OnpepgeneHve KaTeropuit NomMelLeHW cnedyeT OCyWEecTBAATb MyTem nocsenoBaTe/lbHOn
NPOBEPKN NPUHAANEKHOCTU MOMELLEHUS K KaTeropuam, NpuBefeHHbIM B Tabauue 1, oT Hambonee
onacHou (A) K HaumeHee onacHol ([).

6. KaTeropuu 3gaHuii No B3pbIBONOXKapPHOM M NOXKaPHOM ONAacHOCTH

6.1. Kateropmu 34aHuii N0 B3PbIBOMOMKAPHOM M NOXAPHOM OMACHOCTM ONpeaenstoTcs UCxoan us
407N N CYMMMPOBAHHOWM NAOLWAAN NOMELLEHUI TON UM UHOW KaTeropmMm onacHoCTU B 3TOM 34aHUM.

6.2. 34aHMe OTHOCUTCA K KaTeropuu A, ecam B HEM CYMMWPOBAHHAas MAOWAAb NOMeLLeHWi
KaTeropuu A npesblwaeT 5% naowaam Bcex nomeweHnin nam 200 K. m.

6.3. 3gaHMe He OTHOCUTCSA K KaTeropum A, ecim cyMMMpPOBaHHasA N1oLWaab NOMELLEHWNI KaTeropum
A B 34aHUM He npeBblWwaeT 25% cyMmMMPOBaAHHOM NJIOWAAN BCEX PAa3MELLLEHHbIX B HEM MOMELLEHUN (HO
He 6osiee 1000 KB. M) M 3TV NOMELLEHMA OCHALLAITCA YCTAaHOBKAaMM aBTOMATUUYECKOTO NOXKAPOTYLIEHUS.

6.4. 30aHMe OTHOCUTCA K KaTeropuu b, ecan ogHOBpEeMeHHO BbINOJIHEHbI Caeylowme yCaoBUA:
34aHMe He OTHOCMTCA K KaTeropum A M CyMMWMPOBAHHAas Naolanb MNOMELLEHWUA KaTeropuit A n b
npesblwaeT 5% cyMMUpPOBaAHHOM NoLwaamn scex nomewteHnn nam 200 KB. m.

6.5. 3gaHMe He OTHOCUTCA K KaTeropuun b, ecnm cymmupoBaHHasa NaoLwaab NOMELEHNI KaTeropuii
A n b B 34aHMK He npesBblwaeT 25% CyMMUPOBAHHOM NAOWAAMN BCEX PAa3MELLEHHbIX B HEM MOMELLEHUI
(Ho He 6onee 1000 KB. M) WM 3TM MOMELLEHMA OCHALLAOTCA YCTaHOBKAMW aBTOMaTUYECKOro
NOXKapoTyLeHuA.

6.6. 30aHMe OTHOCUTCA K KaTeropuu B, ecan ogHOBpPEeMEHHO BbINOJIHEHbI Caeaylowme yCaoBUA:
3[aHMe He OTHOCUTCA K KaTeropuun A nam b n cymmupoBaHHas naowaab nomelleHnn Kateropuin A, b,
B1, B2 n B3 npesblwaetr 5% (10%, ecnm B 34aHUM OTCYTCTBYHOT MOMeLLEHWA Kateropuit A u bB)
CYMMMPOBAHHOM NAOLWAAMN BCEX NOMELLEHWUNA.

6.7. 3aaHNe He OTHOCUTCA K KaTeropum B, ecnm cymmmnpoBaHHaA NaoWwaab NOMeLLEHMNIA KaTeropui
A, b, B1, B2 n B3 B 3a4aHunK He npesblwaeT 25% cyMmMMPOBaHHOM NoWAAM BCEX PA3MELLEHHbIX B HEM
nomeueHui (Ho He 6onee 3500 KB. M) M 3TV NOMELLEHUA OCHALLAIOTCS YCTAaHOBKaMM aBTOMaTUUYECKOro
NOXKapoTyLleHmA.

6.8. 3gaHne oTHoCMTCA K KaTeropun I, eCAin OA4HOBPEMEHHO BbINOJIHEHDbI Cleaylowme yCa0BUA:
3aHNe He OTHOCUTCA K KaTeropuun A, b nnm B 1 cymmumpoBaHHana naowaab NoOMeLWeHUn Kateropuii A, b,
B1, B2, B3 u I npesbiwaeT 5% cymmnpoOBaHHOW NNOLLAAN BCEX MOMELLEHUA.

6.9. 34aHKe He OTHOCUTCA K KaTeropuu [, ecam cymmMpoBaHHaA NAoLWaAb NOMELLEHUIA KaTeropui
A, b, B1, B2, B3 u I B 3aaHnu He npeBblwaeT 25% cymmMmMpoBaHHOM NaoWwaam Bcex pasmeLleHHbIX B HEM
nomeuleHuii (Ho He 6onee 5000 KB. M) U nomelleHusa KaTeropun A, b, B1, B2 n B3 ocHawatoTcs
YCTaHOBKAaMM aBTOMATMUYECKOro NOXKapoTyLIEeHMUA.

6.10. 3gaHune oTHOCKTCA K KaTeropuu [1, eciv OHO He OTHOCUTCA K KaTeropun A, b, BuanT.



7. KaTeropmun HapyHbIX yCTAaHOBOK NO MOXKapHOM ONacHOCTH

7.1. Kateropmun Hapy»KHbIX YCTAHOBOK MO MOXAPHON ONacHOCTU NMPUHMMAIOTCA B COOTBETCTBUM C
Tabnmuen 2.

Tabnumua 2 - Kateropmu Hapy»KHbIX YCTAHOBOK MO MOXaPHOM ONacHOCTU

KaTeropusa Kpurepum oOTHeCEHMS HaPyXHOM YCTAaHOBKU
HapPyXHOM K TOM WUJIM MHOM KaTeTopMM IO IIOXAPHOM OIAaCHOCTU
YCTaHOBKU
AH YcTaHOBKAa OTHOCUTCHA K KaTeropuu AH, ecam B HelM NPUCYTCTBYOT
[IOBBIIEHHA A (xpaHsaTCH, nepepabaTHBAKLTCSA, TPAHCIOPTUPYITCS) TopluMKe
B3PLEIBONIOXAPO— | I'asH, JIEI'KOBOCIIJIAMEHSAKIMECS XUIOKOCTM C TEMIEepaTypPOoM BCIIBLIKN/
OIIaCHOCTb He Gojee 28 °C, BemecTBa U (MJIM) MaTepualibl, CIOCOBOHEHE

TOpeTh IIPM B3aMMOIEMCTBMM C BOIOM, KMUCJIOPOIOM BO3IyXa

u (M) Ipyr C IPpyTroM (IpM yCJIOBMM, UTO BeJIMUMHA IIOXaPHOTO
PUCKa IIpY BO3MOXHOM CI'OPaHMM yKa3aHHEIX BEIECTB

c oOpasoBaHMeEM BOJIH IaBJIEHUS IPEBHIIAET OIOHY MUJIJIMOHHYIO

B Ton Ha paccTosaHuuM 30 M OT HaApPyXHOM YyCTaHOBKMU)

BH YcTaHOBKa OTHOCUTCH K KaTeropuu BH, ecim B HelM OPUCYTCTBYOT
B3PBIBONOXApO— | (XpaHATCHA, NepepabaTHBAanTCA, TPAHCIOPTUPYITCS) TOpKYMe IIBLIN
OIIaCHOCTL 1 (MJIM) BOJIOKHa, JIETKOBOCIIJIAMEHSKIMECS XUIKOCTHU

C TeMnepaTypoil BCHOHEIKM Gojee 28 °C, ropouMe XUIKOCTU (Npu
YCJIOBUM, UTO BEJIMUMHA I[IOXAPHOTO PUCKA IIPU BOBMOXHOM
CTOpaHuM INbeUie— ¥ (MJIM) [DAapOBO3LOYUHEX CMecel C obpas30BaHMEM
BOJIH JaBJIEHUS IMPEeBHIIAET OIHY MWJIJIMOHHYK B T'OI Ha PaCCTOSHUU
30 M OT HapyXHOM YyCTaHOBKMN)

BH YCcTaHOBKA OTHOCUTCS K KaTeropum BH, ecyim B HeM NPUCYTCTBYIOT
1oXapo-— (xpaHaTcsa, nepepabaTHBAKTCS, TPAHCIOPTUPYIOTCHA) ITopluue
OIIACHOCTb ¥ (MIM) TPpYyOHOTOPUME XMOKOCTM, TBepOble IropkuMe U (Mnm)

TPpyIOHOTOPKUME BelecTBa M (MIM) MaTepuaJbsl (B TOM UMCJIIE IIBUIM
¥ (MJIM) BOJIOKHA), BelWecTBa M (MIM) MaTepMaJibl, CIOCOOHBE IPU
B3aMMOIENCTBUM C BONOM, KMCJIOPOIOM BO3OyxXa M (MiIM) Opyr C
IOPYI'OM TOpPeTb, M E€CJIM He pealiu3ylnTCSa KPUTEepMM, I103BOJISUME
OTHECTM YCTAaHOBKY K kaTeropum AH mnm BH (Opm yCJIOBMM, UTO
BeJIMUMHA IOXAapPHOIT'O PMCKAa IIPY BO3MOXHOM CIOPaHMM yKasz3aHHBX
BelWeCTB M (MJIM) MaTepHMaliOB MPEBBILIAET OOHY MMJIJIMOHHYI B TOI
Ha paccTrosHuy 30 M OT HAPYXHOM YyCTaHOBKU)

T'H YCTaHOBKAa OTHOCHUTCH Kk KarTeropumu I'H, ecim B HEeM HOPUCYTCTBYOT
yMepeHHasa (xpaHaTCHa, nNepepabaTHBATCHA, TPAHCIOPTUPYITCS) HEeTopouue
IOXapo-— BemecTBa M (MJIM) MaTepMalJbl B I'OpSYeM, PAaCKaJIEHHOM U (MJmM)
OIIaCHOCTb pPacIJIaBJIEHHOM COCTOSHMUM, IPOLEecC oOpabOoTKM KOTOPBIX

COIIPOBOXIOaeTCAd BHBIOEJIEHMEM JIYyU4MCTOT'O TeIljla, MCKP U’ (mam)
IIJlaMeHM, a TaKXe Toprdre I'a3k, XMOKOCTU U (878179 TBEepObEe
BemecTBa, KOTOPHBIE CXMIAKTCHA MM YTUIMIMPYITCA B KadecCcTBe

TONJIMBA
IOH YCTaHOBKa OTHOCHUTCH Kk KaTeropumu [IH, ecim B HEM NPUCYTCTBYIOT
IOHWXEHHAS (xpaHaTca, nepepabaTHBATCHA, TPAHCIOPTUPYITCS) B OCHOBHOM
IoXapo-— Heropoudre BemecTBa M (MaM) MaTepMajkel B XOJOOHOM COCTOSHUM
ONaCHOCTb M eCyiM IO INEePEUYMCIJIEHHEM BHIIE KPUTEPMAM OHA HE OTHOCUTCH

k kaTeropmum AH, BH, BH wmmm T'H

7.2. OnpegeneHve KaTeropuii  HapyXHblX YCTAHOBOK C/leAyeT  OCYLLeCTBAATb  NyTem
nocneaoBaTeIbHOW NPOBEPKU WX MPUHALNENKHOCTU K KaTeropusam, NpuBeAeHHbIM B Tabauue 2, oT
Hanbonee onacHol (AH) K HaumeHee onacHol (OH).

7.3. B cnyyae, ecnm u3-3a OTCYTCTBMA SAHHbIX NPEACTaBAAETCA HEBO3MOXKHbIM OLLEHUTb BENUYUHY
NMOXKapHOro PUCKa, A0MYCKAETCA UCNO/b30BaHME BMECTO Hee CeyoLWmMX KpUTepmes.

Ona kateropuin AH n BH:

- TOPM30OHTa/bHbLIA pasmep 30Hbl, OrpPaHWYMBAIOWEN a30MaAPOBO3AYLIHbIE CMEcn ¢
KOHLEHTpaUMel FroploYero Bbile HWMKHEro KOHLLEHTPALMOHHOMO npeaena pacnpocTpaHeHus naamMeHu



(HKMP) no NOCT 12.1.044, npesbiwaeT 30 M (OaHHbIA KPUTEPUIM NPUMEHSETCS TONbKO A5 TOPIOYMNX
rasoB M napos) U (uMAKM) pacyeTHoe M3BbITOYHOE JaBfieHMe MpPU CropaHUM raso-, Napo- Wau
NblNEeBO3AYLIHOMW CMecK Ha paccToaHMKM 30 M OT HApY»KHOM YCTaHOBKK npesbiwaeT 5 Kia.

Ona kateropuun BH:

— MHTEHCUMBHOCTB TEIIJIOBOI'O M3JIYUYEeHMA OT Oodara Imoxapa BeleCTB n (MﬂM)
MaTepMraJsioB, YKaAa3aHHBIX OJIAd KaTel'Opun BH, Ha pacCcTOoAHMMN 30 M oT HapymHoﬁ
-2

YCTAHOBKM IIPEBBIIAET 4 kBT X M

OpU30HTasIbHble pa3Mepbl 30H, OFPaHNYMBAIOLLMX FA30MAPOBO3AYLLIHbIE CMECU C KOHLLEHTPaUMEN
roptoyero sbiwe HKIP, onpeaenatoTca B COOTBETCTBMU C NPUAOKeEHMEM B.

MHTEHCMBHOCTL TENNOBOrO M3/ly4eHMA OT oOvara MorKapa onpesensercd B COOTBETCTBUMM C
npuaoxeHuem B.

8. OueHKa NoxKapHOro pucka

-1
8.1. IoxapHElM pucCK P(a) (rom ) B OINpelleJIEHHOM TOouke TeppuTopmm (a), Ha
paccTogHuu 30 M OT HAPYXHOM YCTAHOBKM, ONPEeleJIgiT C IIOMOILI COOTHOUEHUS :

J
P(a) = SUM Q (a)Q , (1)
j=1 dj ]
roe J - UMCJIO ClLIEHAapMEBR Pas3BUTHUA aBapulM, BO3MOXHBIX Ha HAPYXHOM YyCTAaHOBKE;
Q (a) - ycCJOBHas BEPOATHOCTb I[OPaXeHMs YeJjioBeKa B ONpeNeJIeHHOM TO4YKe

dj
TepPUTOPMM (a) B peslyJibTaTe peaau3aluuu J-T'0 ClUeHapus pasBUTUS aBapuu,
OTBEYAKUETO OlNpelel]IeHHOMY MHULMMPYIEMY aBapMuio COOBITHUIO;
Q - yacToTa pealM3auMM B TeueHMKe I'oma J-I'0 CleHapus pas3BUTUS aBapuu,
J
-1
ron .
8.2. CueHapumn pas3BUTUSA NOXKAPOOMACHbIX aBapUMHbIX CUTyaUMn U aBapuii paccMaTpMBalOTCA Ha
OCHOBE MOCTPOEeHNA Nornm4eckoro gepesa cobbITUIA. YNCNO BO3MONKHbBIX cueHapueB pa3BnUTuA aBapMﬁ

onpegenAaeTca Nno pe3ynbraTaM aHa/In3a BO3MOXKHbIX Ha HapyH(Hoﬁ YCTaHOBKe aBapMﬁHbIX CMTyaLI,Mﬁ n

aBapui.
8.3. YcyioBHEIE BEPOSATHOCTM I[IOPaXeHMs UYeJjioBeka Q (a) ompeneysioT II0
dj
3HAUYEHUAM npobuT-QyHKUUN Y Ha OCHOBE COOTHOUEHMUM B COOTBETCTBUM C
npujoxeHveMm I'.
YCJIOBHYIO BEPOATHOCTb IOpaXeHMS JyeJioBeKa 0 (a) OT COBMECTHOTO
dj
HEBaBUCUMOTO BO3IEMCTBMSA HECKOJIbBKMMM OIAaCHBEIMM bakTopaMmM B pesyJbTare

peanmmsBauuy j-TO CLEHapusd PasBUTHUS aBapuM ONPEenesIsioT 10 COOTHOIEHMIO:

h
Q (a) =1 - T (1-020 (a)), (2)
dj k=1 k djk
roe h - umMcio paccMaTpMBAEMEIX OINACHEIX (QAaKTOPOB IOXapa;
Q - BEepOATHOCTHL peanmszauum k-ro onacHoro daxTopa mnoxapa;
k
Q (a) — ycioBHas BEPOATHOCTb MNOPaXeHMs K-TbIM ONACHBIM (QaKTOPOM IOXapa.
djk

8.4. YacToTbl peannsaummn cCLLeHapueB pas3BUTUA aBapuin ONpeaenatoT No CTaTUCTUYECKMM AaHHbIM
M (MAK) Ha OCHOBE METOAMK, U3NOMKEHHbIX B HOPMATUBHbIX AOKYMeHTax. [onycKaeTca MCNoab30oBaTb
pacyeTHble AaHHble MO HaAEeXHOCTM TexHoMorMyeckoro ob6opyaoBaHNA, COOTBETCTBYIOWME cneumpuKe
Hapy*KHOM YCTaHOBKM.



MpunoxkeHue A
(oba3aTenbHoe)

METO/bI
ONPEAENEHNA KATETOPUIA NOMELLEHUA AU B

(B pea. UsmeHeHna N 1,
yT8. Mpukazom MYC P ot 09.12.2010 N 643)

A.1l. Bbibop 1 060CcHOBaHME pacyeTHOro BapMaHTa

A.1.1. MNpu pacyeTe KpUTEPMEB B3PbIBOMOMKAPHOM OMACHOCTU B KayecTBe PACcYyeTHOro cineayet
BblbMpaTb Hanbosee HebGNAroNPUATHbIMA BapMaHT aBapumM UAM Nepmos, HOPMaibHOM paboTbl annapaTos,
npu KOTopom B 06pa3oBaHMM FOPIOYMX ra3o-, Napo-, NblNEBO3AYLIHbIX CMecel y4yacTByeT Hanbosnbliee
KONMYeCTBO ra3oB, Napos, Nblael, Haubosiee ONACHbIX B OTHOLWEHWUW MOCAEACTBMA CropaHMa STUX
cmeceln.

B cnyyae ecam ucnonb3oBaHMe pacyeTHbIX METOAOB He MNpencTaB/iAeTCA BO3MOXKHbIM,
[ONyCcKaeTcA onpeaeneHne 3HA4YeHUW KpuTepueB B3PbIBOMOXKAPHOW OMACHOCTM Ha OCHOBAHWUM
pe3ynbTaToB COOTBETCTBYHOLIMX HAYYHO-UCCNeA0BaTeNbCKMX PAbBOT, COrNacoBaHHbIX B MNOPALKE,
YCTaHOB/NIEHHOM /11 COFNAaCcoOBaHUA OTCTYNAEHWUA OT TPebGOBaHUM HOPMATUBHbLIX LOKYMEHTOB MO
noapHon 6esonacHocTu.

(ab3au BBegeH NameHeHnem N 1, yTB. Mpukasom MYC PP ot 09.12.2010 N 643)

A.1.2. KonmyectBo NOCTYNMBLUMX B NOMELLEHME BeLLecTB, KOTOpble MOryT obpasoBaTb roptoune
rasoBo3AyLiHble, NapoBO34yLHble, MblNEBO3AYyLWHbIE CMECKH, OnpeaensAeTca UCXOoAA U3 CeAyioLmX
npeanocbINoK:

a) NPoOMCXOAMUT pacyeTHan aBapua O4HOro U3 annapaTos cornacHo A.1.1;

6) BCe coaeprkMmoe annapaTta NocTynaeTt B NOMELLEHMUE;

B) MPOMCXOAMT OAHOBPEMEHHO yTeyKa BelecTB M3 TpybonpoBoaoB, MUTAlOWMX anmnapat, no
npAMoOMY 1 06paTHOMY NOTOKAM B TEYEHWE BPEMEHW, HEODXOAMMOTO ANA OTKAYEHMA TPYOOoNpoBOAOB.

PacueTHOe BpemAa OTK/IOYEHUA TPYyOOMPOBOLOB ONPEAENAT B KaXAOM KOHKPETHOM C/ydyae,
NCXoas M3 peanbHOM OBCTAaHOBKM, U AOMKHO ObiTb MUHUMAAbHBIM C YY4ETOM NACMOPTHLIX AAHHbIX Ha
3anopHble YCTPOMCTBA, XapaKTepa TEXHOIOMMYECKOro NpoLecca M BUAa PacYeTHON aBapuu.

PacueTHOe BpemsaA OTKAOYEHMA TPYOONPOBOAOB caeayeT NPUHMMATb PABHbIM:

- BpemMeHM cpabaTbiBaHWA CUCTEMbI QABTOMATMKW OTKAOYEHMA TPybOMpPOBOAOB COrIacHO
nacnopTHbIM AaHHbIM YCTaHOBKM, €CAN BEPOATHOCTb OTKa3a CUCTEMbl aBTOMATMKM He MNpeBblaeT
0,000001 B roa nnm obecneyeHo pe3epBMPOBAHUNE €€ 3/1EMEHTOB;

- 120 c, ecnn BepOATHOCTb OTKAasa CUCTEMbl aBTOMATMKKM npesbiwaetr 0,000001 B rog wn He
obecneyeHo pe3epBMPOBaAHUNE €€ 31EMEHTOB;

- 300 ¢ npn py4HOM OTKNOYEHWUN;

r) NPOUCXOAUT MCNAPEHUE C MOBEPXHOCTU Pa3/IMBLLENCA XMAKOCTW; NAOLWaAb UCNAPEHUA Mpu
pas3nvee Ha non onpegensetca (NP OTCYTCTBMM CMPaABOYHbIX AAHHbIX) UCXOAA M3 pacdeTa, 4To 1 antp
CMecel 1 pacTBOpoB, coaepawmx 70% n meHee (Mo Macce) pacTBopuTeneit, pasMBaeTcs Ha NaoLaam
0,5 KB. M, @ OCTa/IbHbIX XXMUAKOCTEM - Ha 1 KB. M NONa NOMELLEHUSA;

4) NpoucXoamT TaKKe MCnapeHue MKUAKOCTUM M3 eMKOCTEM, 3KCMIYyaTUPYeMbIX C OTKPbITbIM
3epKasIoM *KMOKOCTU, U CO CBEKEOKPALLIEHHbIX MOBEPXHOCTEM;

e) ANMTENbHOCTb UCNAapEeHUn KUAKOCTU NPUHMMAETCA PaBHOM BPEMEHM ee NOSHOMo MCNapeHus,
HOo He 6onee 3600 c.

A.1.3. Konnyectso nblan, KOTOpoe MOXKeT 06pa3oBaTh NblIEBO3AYLIHYIO CMECh, OonpesenseTca 13
cnepyowmx NpeanocbIoK:

a) pacyeTHOW aBapuM NPeALWEecTBOBANO MblJIEHAKOMNEHNE B MPOWU3BOACTBEHHOM MOMELLEHUMU,
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NpouCXoAsLLEee B YC/IOBUAX HOPMa/IbHOTO peXmMma paboTbl (Hanpumep, BCAeACTBUE MbleBblAENEHUS U3
HerepMeTUYHOro NPOmn3BoACTBEHHOIrO 0bopya0BaHMSA);

6) B MOMEHT pacyeTHOW aBapuM Mpousolia NaaHoBas (PeMOHTHble paboTbl) UAM BHe3anHas
pasrepmeTr3auma o4HOro U3 TeXHOJIOTMYECKMX annapaTos, 3a KOTOPOM NOCc/ie0Bas aBapUiiHbIN BbIBPOC
B MOMELLEHMEe BCEM HaxoaMBLLENCA B annapaTe Nbiau.

A.1.4. CBo60AHbIN 06BEM NOMELLEHNA ONPEeAeNseTcss KaK Pa3sHOCTb MeXay 06beMoM NoOMeLLEHUSA
M 06bEMOM, 3aHMMAEMbIM TEXHOJIOTMYECKUM obopyaoBaHuem. Ecim cBob6OAHbIM 06beM MomMelleHus
onpeaennTb HEBO3SMOKHO, TO €ro AOMyCKaeTcA NpMHUMaTb YCAOBHO, paBHbiM 80% reomeTpuyeckoro
ob6bema nomeLLeHus.

A.2. PacyeT M36bITOMHOrO AaBAEHWUA ANA TOPHYMX Fa30B, MAPOB JIEFKOBOCM/IAMEHSIOWNXCA U
roproYnX *KnaKocTemn

A.2.1. U36bITouHOE gasneHne AE/NbTA P ona uHAnBMAYaNbHbIX TOPHOYNX BELLECTB, COCTOALLUMUX U3
atomoB C, H, O, N, Cl, Br, |, F, onpeaensaetca no ¢opmyne

mZ 100 1
IEJLTA P = (P - P )-———————- X --- x --, (A.1)
max 0 V po C K
CB TI,I CcT H
roe P - MakKCHMaJibHOe napJjleHue, pasBuBaeMoe npu CTOpaHUM

max
CTEXMOMETPUUECKOM I'a30BO3IOYWHONM MM [IapPOBO3AOYUHOM CMEeCH B 3aMKHYTOM oOBeMe,
omnpenejsigseMoe DKCIEPMMEHTAJIBHO WMJIM IO CIPAaBOYHBIM JOaHHEIM B COOTBETCTBUM C

TpeboBaHuaAMM 4.3. IIpy OTCYTCTBMM HAHHBIX IOIYyCKaeTCs NPMHMMATL P PaBHBIM
max
900 «lla;
P - HauvaJibHOe gmaBJieHMe, klla (momyckaeTcs NpMHMMAThL paBHeM 101 klla) ;
0

m - Macca ropwouero raza (I'l') miam napoB JIETKOBOCIIJIAMEHSAWMXCS (JIBX) n
ropoouux xuaxkocTen (I'X), BomenuMx B pe3yJibTaTe PacueTHOM aBapMyM B IIOMelleHUue,
BRHIUMCIIsgseMas njs I'T' nmo dopmyse (A.6), a onus napor JBK wm I'K no dopmyse
(A.11), xr;

Z - KO20OMUMEHT ydacTMs I'OpIUMX T'a30B M I[IAaPOB B T'OPEHUM, KOTOPHBIMA MOXET
OBITh PaCCUMTaH Ha OCHOBE XapaKTepa paclpelefieHMsa I'al30B U [IapoB B oObeMe
[IOMEIEeHMA COIJIACHO NPMIIOXeHM [I. JonyckaeTca MNPMHMMATL 3HAaYeHMe Z IO
Tabamuue A.1l;

\Y - CcBOOOOHEM OOBEM IOMelmeHUus, KyO. M;

CB
po - IUJIOTHOCTH T'asa MIM Napa IpM pacdeTHOM TeMnepaTtype t , ko' X
T, o)
-3
M , BHUMCIIeMas o dopwmyie
M
po T e / (A.2)
T, vV (1 + 0,00367t )
0 P
-1
roe M - MoJsigpHad Macca, ky®. M X KMOJb
-1
V - MOJIbHBEII 0OBeM, paBHem 22,413 xy®. M X KMOJbL
0
t - pacuerTHas Temneparypa, C.
p

B KayecTBe pacueTHOM TeMIepaTyps ClielyeT I[IPUMHUMATH MaKCUMAJIbHO
BOSMOXHYIO TeMrIepaTypy BO3OyXa B JaHHOM I[IOMEIeHUM B COOTBETCTBYIIEH
KJIMMaTUde CKOM 30HE WM MaKCUMAJbHO BO3MOXHYH TeMIepaTypy BO3OyXa IO
TEXHOJIOTUUYECKOMY PpeIJlaMeHTy C ydYeTOM BOSBMOXHOTO I[IOBBIIEHMS TEeMIepaTypH B



aBapI/HZHOIZ CuTyaumum. Ecnu TaKOI'O SHaAUeHMA pacquHoﬁ TeMIlIepaTypPrl t I10

p
KakuM-JIMOO NpMYMHaM OINpemesiMThb He yOaeTcs, IOONyCcKaeTcsa NPMHMMATb ee paBHOU
61 °C;
C - cTexmoMeTpmMueckasa KOHUeHTpauusa I'T' wmim napos JIBXK m IX, $
CT
(0BBEeMHEIX) , BBHUMCIIAeMas 10 dopmysie

100
C = ————————————— ’ (A.3)
cT 1 + 4,846eTa
n -n n
H X O
rge beTra = n  ————-——-— - -= - CTEXVOMETPUUECKUM KOBOOMLMEHT KMUCJIOPOIa B
C 4 2
peakumm CIrOpaHmusa;
n, n, n, n - 4yucjao aromMoB C, H, O m ranounos B MOJIEKYyJIe IT'OpPUEIO;
C H O X
K - ko2dOULIMEHT, YUMTHIB AN HEeTepMEeTMUYHOCTD [IoOMeleHMsA u
H
HeannabaTMUHOCTL [pollecca IopeHMsa. JonycKaeTcsa OpUMHMMATb K pPaBHEIM TPEM.

H

Tabnnua A.1 - 3HayeHune KoadpdpuumMeHTa Z y4acTus roptoumnx rasoB U NapoB B ropeHum

Bun roprouero BemecTBa 3HaueHMe 7
Bomopon 1,0
Topoume Tase (KpoMe BOIOpOIa) 0,5
JlerkoBOCIIJIAaMEHAKIMECS M TOplYME XUIKOCTM, HATPeTHe 0,3
0O TeMIIepaTyps BCIBIIKY M BBIIE
JleTkOBOCIIJIAMEHAKIMECH UM TOpPlYME XUIKOCTM, HATPEeTHe HIXe 0,3
TEMIIEPATYPH BCIBIIKY, [IPM HAJMUYMM BO3MOXHOCTM OOpPa30BaHMUSA
anpo30Jsa
JleTkOBOCIIJIAMEHAKIMECH UM TOpPlYME XUIKOCTM, HATPEeTHe HMXe 0

TeMIepaTypsl BCIHIIKM, IPU OTCYTCTBUM BO3MOXHOCTM OOpPa30BAaHMUS
aspos30Ja

A.2.2. Pacyet [enbta P gna nHanBnAyanbHbIX BELWECTB, Kpome YyNomMAHYTbiX B A.2.1, a Takxe gna
cmecel MorKeT 6biTb BbIMOJIHEH Mo dopmyne

mH P Z
T O 1
ODenpTa P = ————————————— X —-=, (A.4)
\Y po C T K
CB B p O H
-1
roe H - Temyiora cropaHmda, JIx X KT
T
-3
PO -~ IJIOTHOCTHL BO3OyxXa IIPpM HadaJlbHOM TeMnepartype T , X' X M
B 0
-1 -1
C - TenjJoeMKOCThb BO3IOyxa, X X KI x K (DonyckaeTcsa I[IPMHMMATDH
p
3 -1 -1
paBHOoM 1,01 x 10 , IIx X KT x K ),
T - HadvaJbHad TeMIeparypa Bo3noyxa, K.
0

A.2.3. B cnydae ob6palleHMa B MOMELLEHUM TOPIOYMX [a30B, JIErKOBOCMIAMEHSIOWMXCA WK
roployYmx KUAKOCTEN MpM onpeaeneHNM maccbl m, Bxogauiei B dopmynbl (A.1) u (A.4), aonyckaetca



Yy4nUTbIBaTb pPabOTy aBapuMHOM BEHTUAALMKM, €CIM OHa obecneyeHa pe3epBHbIMM BEHTUNSATOPaAMM,
aBTOMATMYECKMM  MYCKOM MpPW  MPEBbIWEHUN NpeaesbHO  AONYyCTUMOM  B3pbiBobe3onacHom
KOHLLEHTPAUUKN U 3NEeKTPOCHabXeHneM NO MepBON KaTeropum HagexHoctu no MpasBunam ycTpoiicTea
anekTpoyctaHoBoK (MY3), npu ycnoBUM pPaCnoONONKEHUs YCTPONCTB ANS yAaNeHus Bo3dyxa U3
NoMeLLEHNA B HENOCPEACTBEHHOM 6M30CTN OT MecTa BO3MOXKHOM aBapuu.

[onyckaeTca YUYMTbIBaTb NOCTOSIHHO paboTatowyo  06uwEe0bMeHHYIO BEHTUNALMIO,
obecneymBalowWytd KOHLEHTPALMIO TFOPIOYMX FA30B M MApoOB B MNOMELLEHMWU, He MPEBbIWAOLYIO
npegenbHo  AONYCTUMYLO B3pbiBOOE30MACHYHD KOHLEHTPAUMIO, PACCYUTAHHYD AAA  aBapuMAHOM
BEHTUNAUMKU. YKasaHHas obweobMeHHaa BEHTUAAUMA A0/MKHA OblTb 060pyAoBaHa pe3epBHbIMMU
BEHTUNATOPAMM, BK/IIOYAOLMMMUCA ABTOMATMYECKM MPU OCTAHOBKE OCHOBHbIX. D/JIEKTPOCHAOXKeHUe
YKA3aHHOM BEHTUAALUWN AOMKHO OCYLLECTBAATLCA HE HUMXKE YeM NO NepBOi KaTEropun HaZeXKHOCTU Mo
nya.

Mpu 3TOM Maccy m TroptYMX [a30B WAW NAPOB NIETKOBOCM/IAMEHAIOLWMNXCA WAN TOPHYUNX
KUOKOCTEMN, HAarpeTbiX 40 TeMMepPaTypbl BCMbILWKM M Bbllle, MOCTYNMBLUMX B 06 bEM NOMELLEHUS, cresyeT
pa3genvTb Ha KoadduumeHT K, onpeaensembiit no opmyne

K = AT + 1, (A.5)

-1
rge A - KpPaTHOCTb BO3IOYyxXOOOMEHa, CO3IOaBaeMOI'0 aBapMUMHOM BeHTMIAUMEN, C
T - NPO4ONTKUTENIBHOCTE NOCTYNJIEHUA TOPKOYUX Ta30B U NAPOB JIEFTKOBOCN/IAMEHAKLWNXCA U
roproUmnX KUAKoCTel B 06bem nomewleHusn, ¢ (NpuHumaeTca no A.1.2).
A.2.4. Macca m, Kr, NOCTynMBLlUEro B nomelleHne npu pacquHoﬁ daBapuu rasa, onpegendaerTca no

dopmyne

m= (V + V) po, (A.6)
a T T
roe V. - obweM raszsa, BHUEOUero M3 alnapara, Kyb. M;
a
V - obweM rasa, BHIIEOWETO M3 TPyOONPOBOHOB, KyO. M.
T
[Ipn sTOM
v =20,01 x P V, (A.7)
a 1
roe P - pmaBysieHme B annapare, klla;
1
V - obwmemMm amnmnapara, kyb. M;
vV =V + Vv , (A.8)
T 1T 2T
roe V - obpeM raszsa, BHUEOUETIO M3 TPpyDOonpoBOIa OO €I'0 OTKIIUEeHMSI, KyO. M;
1T
\Y - obwpeM rasa, BHUIEAUEIro M¥3 TpyOOoNpoBOIZa IOCJEe €TI0 OTKJINUEeHUd,
2T
KkyO. M;
v = qT, (A.9)
1T
roe g - pacxonm Tasa, oIpeleydgeMel B COOTBETCTBUM C TEXHOJOTMUECKUM
perjaMeHTOM B 3aBMCHMMOCTM OT HaBJieHMa B TpyOonpoBoIe, €TI0 IOuaMeTpa,
-1

TeMNepaTyps T'asO0BOM Cpemsl M T.O., KyD. M X C ;
T - Bpewmsa, onpegensemoe no A.l.2, c;

2 2 2
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\Y = 0,01 x im P (r L +r L + ...+ L), (A.10)

2T 2 1 1 2 2 n n
roe P - MakCHUMaJIbHOE OaBJieHMe B TpyOOoOIpoBOIe IO TEeXHOJOIMYECKOMY
2
persaMeHTy, Klla;
r - BHYTPEHHUN paInyCc TpyOOIpPOBONOB, M;
1, 2, , n
L - IOJIMHAa TPpyDOONIpPOBOIOOB oT aBapUMHOT'O anmnapara o

3aOBUXEK, M.

A.2.5. Macca napoB XMAKOCTM M, MOCTYNMUBLUMX B MOMELLEeHNEe MPU HaIUYUN HECKOJSIbKUX
WUCTOYHUKOB WcnapeHus (MOBEPXHOCTb Pa3/IMTON KMAKOCTM, MOBEPXHOCTb CO CBEXEHAHECEHHbIM
COCTaBOM, OTKPbITbIe EMKOCTU 1 T.N.), onpenenseTca U3 BblparkeHUs:

m=m + m + m , (A.11)
P eMK CB.OKp
roe m - Macca XMIOKOCTM, MCIapMBLIEMCsa C NOBEPXHOCTM pasiuBa, KI';
p
m - Macca XMIOKOCTM, MCIApPMUBIIENCHA C IOBEPXHOCTEM OTKPHETHIX €MKOCTEMN,
eMK
KT';
m - Macca XMIOKOCTM, MCIapMBIIENCSA C I[IOBEPXHOCTEM, Ha KOTOpPHE
CB.OKp

HaHeCeH IPMMEHSEMEl COCTaB, KI'.
Ipy »TOM Kaxioe M3 cjlaraeMelx B dopmysie (A.11l) omnpemessercs no odopmyse

m=WF T, (A.12)
n
-1 -2
roe W - MHTEHCHMBHOCTBL MCIIAPeHMS, KI' X C X M
F - njomans mMcHnapeHus, kB. M, olpenensgeMas B COOTBeTCTBMM C A.1.2 B
n
3aBUCUMOCTHM OT MACCH XMOKOCTM M , BHUIENUEN B IIOMEUEHME .
o

Eciu apapuiiHas CUTyauMs CBs3aHA C BO3MOXHBIM I[IOCTYILJIEHMEM XUIKOCTU B
PACIBUIEHHOM COCTOSHMM, TO OHAa IOOJIXKHA OBTh ydTeHa B Gopmysie (A.ll) BBemeHueM
OOTIOJIHUTEJILHOTO CJIaTaeMoT0, YUMTHBaLIMETO OO0myl MacCy MNOCTYINMBIIEW XUIKOCTHU
OT PAaCHBIIARIMX YCTPOMCTB, MCXOOA M3 MIPONOJIXUTEJILHOCTM MX pabor.

A.2.6. Maccy m , KI', BHIIEOUIEY B I[OMEUNEHMEe XUAOKOCTM, OIPEenesisdioT B

I
cooTBeTCcTBMM C A.l.2.

A.2.7. VHTEHCUBHOCTB MCIlapeHma W omnpenesigeTcda IO CIHPaBOYHBIM U
5KCIEPUMEHTAaJIb HEIM OaHHEM. JnAa HEHarpeTEX BHIIE PACUETHOM TeMIepaTypE

(oxpyxamomer cpenel) JIBX npy OTCYyTCTBMM IOaHHBIX IOOINYyCKaeTCS PacCUMTHBaATL W IO
dbopmyTie

-6
W = 10 x sTa \/M x P , (A.13)
H

Toe sTa - KORQIMUMEHT, OPMHMMAaeMbli o Tadyimie A.2 B 3aBUCHMMOCTM OT CKOPOCTM
¥ TeMIepaTyphbl BO3OYWHOT'O IIOTOKAa HaX [NOBEPXHOCTLI MCIAPEeHMUS;
P - @maBJIeHMe HACHUEHHOI'O llapa IIpM pacueTHOM TeMIepaTrype XuakocTtmu t ,
H p
onpemesigieMoe IO CIPaBOUYHBIM IOaHHBM, Klla.

Tabanua A.2 - 3HauyeHne KoapduuMeHTa 3Ta B 3aBUCMMOCTM OT CKOPOCTU M TemMnepaTypbl BO34YLIHOMO
NnoToKa



CKOPOCTBH BOBIOYWHOTO 3HaueHue kosbduumeHTa sTa npu Temneparype t, °C,
IOTOKAa B IIOMEILEHUMN, BO3IOyXa B IIOMEUeHUM

M X c_l 10 15 20 30 35

0 1,0 1,0 1,0 1,0 1,0

0,1 3,0 2,6 2,4 1,8 1,6

0,2 4,6 3,8 3,5 2,4 2,3

0,5 6,6 5,7 5,4 3,6 3,2

1,0 10,0 8,7 7,7 5,6 4,6

A.2.8. Macca napoB m, Kr, Npy UCNapeHUN }KUAKOCTU, HAarpeTon Bbille pacyeTHOW TemnepaTypsl,
HO He Bbille TemnepaTypbl KUMEHMA KUAKOCTU, OnNpeaenaeTca no COOTHOLLEHMIO

C m
_ X I
m= 0,02 \/M x P —-—--- p (A.14)
H L
MCII
roe C - yIoeJibHasa TENJIOEMKOCTb XMIKOCTM IIPM HaAdaJIbHOM TeMIepaType
X
-1 -1
ucrnapeHmsa, Ix xX KI x K
L - yIeJbHaA TeIUIOTa MCIapeHUda XUIOKOCTM I[IPM HadaJlbHOM TeMIepaType
MCII
-1
VCHapeHnda, onpenesdeMas 10 CIPaBOYHEM OAaHHBEM, X X KI
[Ipy OTCYTCTBUM CHOPABOUYHEIX HOAHHEIX HOONYyCKaeTCHa pacCuMTeHBaTL L 1o
CII
bopmysie
3 2
19,173 x 10 B T
a
L = - p (A.15)
MCII 2
(T +C - 273,2) x M
a a
roe B, C - KOHCTAHTH ypaBHeHMA AHTyaHa, OIpenejideMble IO CHPaBOYHBIM IaHHBM
a
OJIA OaBJIEHMA HACHIIEHHBIX [1apoB, M3MepAeMoro B Klla;
T - HauajJbHad TeMIepaTypa HarpeToM XMAKOCTHM, K;
a
-1

M - MOJIAPHaAa MacCcCa XMIOKOCTM, KI' X KMOJIb

dopmynbl (A.14) n (A.15) cnpaBeannBbl ANS XKUAKOCTEMN, HAarpeTbiX OT TeEMNepaTypbl BCMbIWKK U
Bbllle NpWM YCNOBMW, 4YTO TemnepaTypa BCMbIWKU KUOKOCTU MPEBbLIWAET 3Ha4YeHWe pacyeTHOM
Temnepartypsbl.

A.3. PacyeT usbbITO4YHOro AaBNEeHNA B3PblBa AN1A TOPHOYUNX nblnemn

A.3.1. PacyeT m3bbiTouHOro gasneHua [Oenbta P, kMa, npoussogutca no dopmyne (A.4), rae
K03 PULMEHT Z y4acTna B3BELLIEHHOW MbIN B TOPEHUN PACCUUTLIBAIOT No dopmyne



z = 0,5F, (A.16)

roe F - maccosada fona 4actuy, NblM pasmMepomM MeHee KPUTUYECKOro, C MpeBbleHMEM KOTOPOro
a3pOB3BECH CTAHOBUTCA HECMNOCOOHOM PacnpoCcTpPaHATb NAamMA. B oTCcyTcTBME BO3MOMKHOCTU MOAYYEHUA
CcBeAEHUIN ANA OLEHKM BEAUYUHDI F gonyckaeTca npuHumathb F = 1.

A.3.2. PacyeTHyl0 mMaccy B3BELIEHHOW B 0Obeme MOMELLEHUA MblM M, Kr, obpa3oBaBLLelica B
pesynbTaTe aBapuMMHOM CUTyauum, onpeaensaioT no popmyne

m + m
B3 as
m = min < , (A.17)
po v / Z
cCT aB
Toe m - pacueTHas Macca B3BUXPUBIIEMCS IIBUIM, KI';
B3
m - pacueTHas Macca IbBJIM, TI[IOCTYNMBIIENM B IIOMElleHMEe B pes3yJjbTaTe
aB
aBapPMMHOM CUTyauuu, KI';
ro - crexymoMeTrTpmnyeckKad KOHLEHTPaumMAa I‘OpIOLleIZ IIBLJIN B aspoB3sBeCH,
cT
-3
KI' X M
\Y - pacyeTHElM O060BbeM M[BEJIEBO3OYWHOI'O obJjlaka, 00pas0BaHHOTO IIPU
aB
aBaApPUMHOM CUTyaluMy B oObeMe IoMelleHMs, kKyD. M.
B oTcyTCcTBME BO3MOXHOCTM IOJIydeHMSd CBeIEHMM IJid pacdeTa V OonyCcKaeTcsa
aB
NPUHUMATH
m=m + m . (A.18)
B3 as
A.3.3. PacueTHy MaccCy B3BUXPUBIEMNCS I[BEJIM M onpeneydaoT o dopmyse
B3
m = K m , (A.19)
B3 B3 I
roe K - [OOJIa OTJIOXKMBUIEMCS B I[IOMEUEHMM IIBUIM, CIOCOOHOM [EepeuTr BO
B3
B3BEIIEHHOE COCTOSHME B pe3yjbTaTe aBapMMHOM CcUTyauum. I[Ipu OTCYTCTBUMU
SKCIEPUMEHTAJIbHEIX CBeIeHMY O BejmnumHe K oonycKaeTcsa HNpMHMMATh K =0,9;
B3 B3
m - Macca OTJIOXMBUIIEMCS B [IOMEUEHMM MOBEJIM K MOMEHTY aBapum, KI'.
ni
A.3.4. PacueTHyl Maccy IBUIM, [OOCTYNMBIIEN B I[IOMEUIEHMEe B pPe3yJbTaTe
aBapMMHOM CUTyauuyu, m , onpenensanT 1o dGopwmyse
as
m = (m + gT) K , (A.20)
as an I
roe m - Macca TropldeM IIbUIM, BHEHOpACEHBaeMOM B IIOMelleHMe M3 allapaTa, KI';
an
g — NPOMU3BOIUTEJIBHOCTL, C KOTOPOM MNPOHOJIKAETCS NOCTYIJIEHME [IBJIE BUIHBIX
BEUeCTB B aBapMMHB amnlapaT 10 TpydomopoBomaM IO MOMEHTa MX OTKJIOUYEeHUS,
-1

KI' X ¢ 7



T - BpeMsa OTKJIOUeHMs, olnpegmenseMoe no A.l1.2 (B), c;
K - x05b0bMUMEHT NBUJIEHMS, NPEeICTAaBJSINMM OTHOIEHME MacCCH B3BEUEeHHOM B
I
BO3IOyxXe IMBEJIM KO BCEeM MacCe IbUIM, [IOCTYNMBIIEM M3 annapaTa B IoMemeHre. Illpu
OTCYTCTBUM BSKCIEPVMEHTAJIbHEIX HOAaHHEIX O BeJuumMHe K IJonyckaeTcs NPUHYMATH :
I
0,5 - @Ong neUley C OUCIEPCHOCThI He MeHee 350 MKM;

|
=
Il

- K =1,0 - nonsg npuleM C OUCIEPCHOCTBI MeHee 350 MKM.

BennumHy m OpUHUMAaKT B cooTBeTcTBMM Cc A.1.1 m A.1.3.
an
A.3.5. Maccy OTJIOXMBIIEMNCS B IIOMEUIEHUM IIBUJIM K MOMEHTY aBapuUM OIpelesisioT
no dopmysie

K
T
m =-- (m + m), (A.21)
I K 1 2
N
rne K - mosig ropouelr OeUM B OOmeM Macce OTJIOXKEHWUM IIBIIM;
T
K - kxoobdmumeHT s5d0dekTMBHOCTM MNBUIeYyOOPKM. IIpMHMMawT paBHeM 0,6 0pwum
M
cyxom u 0,7 - m0Opu BJAXHOM MpUIeyDOPKE (pyuHoOM) . IlpM MexXaHU3UPOBAHHOMU
BakKyyMHOM MeIJIeyOOpKe IJig POBHOTO nojia K npmHumMmaioT paBHemM 0, 9; mma noja cC
N
BeIOOMHaMu (mo 5% njomanmu) - 0,7;
m - Macca IBJIM, Oocelapley Ha TPYOHONOCTYIHBEIX OJia yDOPKM MNOBEPXHOCTAX B
1
IIOMEIEHUM 3a I[epMol BPEMEHM MeXIy I'€HepaJibHEIMM yOopkaMmMu, KI';
m - Macca IBJIM, Oocelapumey Ha JOCTYNHHEX »OJjsa YOOPKM TIOBEPXHOCTAX B
2
[IOMEIEHUM 3a I[epMoll BPEMEHM MeXOy TeKyluMu yOopkaMmu, KI'.
Iom TPYIHOIOCTYIIHEIMMU oS yOOpPKU nJjomanaMy IIogpasyMeBalnT TakKue

IOBEPXHOCTHM B MNPOM3BOACTBEHHEIX I[TOMENEHMSAX, OUMCTKA KOTOPHIX OCYIECTBJIISEeTCH
TOJIBKO MPUM T'eHEepPaJIbHBEIX MNhleyOopkax. HOCTYNHBEMM IJisS yOOPKM MecTaMM SBJISIOTCS
IOBEPXHOCTM, IEBEJIb C KOTOPHIX YyHajigeTcsa B I[IPOlLleCCe TeKylux EIIeyBopok
(execMeHHO, eXeCyTOYHO M T.II.) .
A.3.6. Macca meumm m (i = 1; 2), ocemapmey Ha Pasz3JIMUHBIX [IOBEPXHOCTSAX B
i
IOMEWEHMM 3a MeXyODOPOUHBIM IepMuon, onpenendetrcsa no dopwmyse

m =M (1 - ansda) Gera , (1 =1; 2), (A.22)
i i i
roe M = SUM M - Macca MBUIM, BHIOENAKIasCcd B OOBEM IOMEIEeHUS 3a IIepuon
1 7 13
BPeMeHM MexOy TI'eHepaJibHBEIMM [BEJleyOopKaMu, KI';
M - Macca I[bBUIM, BBIOENAeMas eIOMHMLEM MOEIIALEero OoOOopyHOBaHMA  3a
1]
yKa3aHHBM [IepMuomd, KI';
M = SUM M - Macca MNBUIM, BHIOENAKIasCcd B OOBEM IIOMEIEeHUS 3a IIepuon
2 3 27
BPeMeHM MexIOy TeKyLMMU IbJIeyOOpKaMu, KI';
M - Macca I[bBUIM, BBIOENAeMas eIOMHMLEM OEIIALEero oOOopyHOBaHMA 3a
23

YKa3aHHBM I[IepMromd, KI';
anbba - moJsia BEOEJARUENCcS B OOBeM IIOMeleHMd I[BJIM, KoTopas YyIallseTcsd

BBIT AXHBIMMV BEHTUIIALIMMIOHHBEIMM crucreMaMm. HpVI OTCYTCTBUUA OKCIIEPVMMEHTAJIbHBEIX
IOAaHHBEIX O BeJMuMHe ajbba nojaraboT anbba = 0;
fbera , BGeTa - IJOJM BHIOEJIAOMENCS B OOBEM IIOMENeHMS  IIBJIN, ocegnamwumen

1 2



COOTBETCTBEHHO Ha TPYOHONOCTYIHEIX W IOCTYINHHX OJjsg YOOPKM [TOBEPXHOCTSIX
nomMmeumeHusa (bera + bera = 1).

1 2
Ipu OTCYTCTBUM CBeIeHUM O koaddbuumeHTax OeTa u Oera OoIycKaeTcsa
1 2
npuHMMaTs bera = 1, Bera = 0.
1 2
A.3.7. M (i =1; 2) MOryT OHTb Takxe OIpeneJieHb SKCIEPMMEHTAaJIbHO (MU
i
10 aHaJIoTuMM C OeVCTBRyouUMMM ofOpaslaMu [IPOM3BOICTE) B IIepMol MaKCUMaJlbHOM
3arpy3ku obopyInoBaHUS 10 Gopmysie
M = SUM (G F ) may , (1 = 1; 2) (A.23)
i ] ij  ij i
rone G, G - VHTEHCUBHOCTD TIBLIE O TJIOXEHUM COOTBETCTBEHHO Ha
17 27
TPYLHOOOCTYIIHBIX F (xB. M) u OOCTYIIHEIX F (kB. M) rnJjomansax,
17 27
-2 -1
KI' X M X Cc
Tay , Tay - IPOMEXYyTOK BpPeMeHM COOTBETCTBEHHO MEXIY T'E€HepaJiIbHEIMU U
1 2

TEeKyLVMM [bJIeyOOopKaMu, C.

A.4. OnpepgeneHne n3bbITOYHOrO AABAEHUA ONA CMECel, CoAepXKalumMx roptodme rasbl (napbl) u
nbian

PacueTHoe 136bITOYHOE faBneHue JenbTa P ans rubpugHbix cmecei, CogepiKalimx ropoymne rasbi
(napbl) n nblnun, onpeaensaetcs no ¢opmyne

JenbTa P = JenbTa P + JenbTa P , (A.24)
1 2
roe HenbTa P - mM30OBITOUHOE IaBJIEHME, BHUMCIJIEHHOE IJid Toplyero rasa (mapa) B
1
cooTBeTCcTBUMU C A.2.1 u A.2.2;
IenbTa P - ws3OHITOYHOE HaBJIEHME, BBEUMCIJIEHHOE IJid TOpYel IbUIM B
2

cooTBeTCcTBUM C A.3.1.

A.5. Onpep,eneHme N36bITOYHOTO AaBneHunA anAa sewecrts U MmaTepumanos, CNOCOBHbIX cropatb npu
B3aMMO,D,EI7ICTBVIM C BOAOI\/‘L Kncaopoaom Bosayxa nan apyr ¢ gpyrom c 06pa3OBaHVI6M BOJIH AaBNneHUA

PacueTHOe M3OBHITOUHOEe JabjeHue [HIEJIBTA P 1Ong BeWecTB ¥ MaTepualoB,
CIIOCOOHEIX CI'OpaTh IPM B3aMMOIEMCTBMM C BOIOM, KMCJIOPOAOM BO3OyxXa WIM IOPYI C

OpyToM, omnpenejysioTr no A.2.2, nojaras Z = 1 wu n#OpuHMMas B KadecTBe H

T
SHEPTMI, BHIEJANIYICS NPM B3aMMOOEMCTBUM (C ydeTOM CITOpaHmMA HOPOOYKTOB
B3aMMOIEMNCTBMSA OO KOHEUHBIX COEeOMHEHWUM), WM DSKCIEPMMEHTAJIbHO B HATYPHBIX

WCIHEITAaHMAX. B ciydyae, korza OIpeleMThb BelMumHy [esbTa P He npencraBiiseTrcs
BO3BMOXHEIM, CJIeOyeT NPMHMMATh ee InpeBbmanmer 5 xlla.

MpunoxerHune b

(obasaTenbHoe)



METO/bI
ONPEAE/IEHNA KATETOPUIA NOMELLEHWIA B1 - B4

(8 peq. N3meHeHna N 1,
yT8. Mpukasom MYC PP ot 09.12.2010 N 643)

b6.1. OnpegeneHne KaTeropuin nomeweHuin Bl - B4 ocywectBAAlOT MNyTeM CpaBHEHMUA
MaKCMMa/IbHOTO 3HaYEHWA yae/IbHOM BPEMEHHOM MOXapPHOW HArpysKu (ganee - NnoxapHasa Harpyska) Ha

Nto60OM 13 y4aCTKOB C BEZIMYMHON yAeNbHOW NOXKAPHON HarpysKku, npueeaeHHon 8 Tabanue b.1.

Tabnnua b.1 - YaenbHas noxapHas Harpyska u cnocobbl pasmelleHuns ana kateropuin Bl - B4

KaTreropuda|YoenbHasa noxapHasd Cnocob pa3MelleHUd
[IoMeleHU S Harpyska g Ha

-2
yuacTke, MIx X M

B1 Bosee 2200 He HoOpMMpyeTCH

B2 1401 - 2200 B cooreBeTcTBUM C B.2

B3 181 - 1400 B coorBeTcTBUM C B.2

B4 1 - 180 Ha soboMm ydyacTke I[oJia IIOMENEHUS IJIomalb

KaXxXIgoro mM3 Yy4YaCTKOB noxapHoﬁ HaAr'py3KM He
Boyiee 10 xB. M. Cnocob pasMelleHMS YydacCTKOB
[IOXapPHOY HATPY3KM ONpelesseTcs COIJIacHO B.2

6.2. Mpu no)apHOM Harpyske, BKAlOYaloweln B cebs pasnMyHble coyeTaHus (cmech)
NNerKOBOCM/TAMEHSIOLLMXCSA, TOPIOYUX, TPYAHOTOPIOUNX HKULKOCTEN, TBEPALIX TOPIOYNX U TPYAHOTOPHOUMX
BEWECTB M MaTepuasoB B Mpedenax rMoXKApoOMacHOro Yy4yacTKa MoMKapHas Harpyska Q, M,
onpeaensaercs no ¢opmyne

n p
Q=8SuMGOQ , (B.1)
i=1 1 Hi

rne G - KOJMYECTBO 1-To MaTepumalsa [MOXapHOM HaTPy3KM, KI';
i

Q - HMB3MAasg TeloTa CcropaHusa 1-To MaTepMrasa IIOXapHOM HATPY3KM,
Hi
-1
MIx x KO
-2
YOoesibHasa noxapHad Harpyska g, MIOx x M, ONpenesyideTCd M3 COOTHOUEHUA

Q
g = - (B.2)
S
roe S - IUIOLAaIb pasMelleHUS [IOXapPHOM HaTpy3KH, KB. M (HO He MeHee
10 xB. M) .
B nomeumeHuax kxateropmuit Bl - B4 pmonyckaeTCs HaJMUMEe HECKOJIBKMX YYaCTKOB

C TOXAapHOM HATPy3KOM, HEe IPEeBHMAaMelM 3HAadeHMM, NPMBEIOEeHHBIX B Tabimue B.1l. B
IIOMEUIEHMAX KaTeropuM B4 pacCTOSHMA MeXIy S3TUMM ydaCTKaMM IOJIKHHE OHTB OoJjiee
npeneybHEIX. B Tabmimue B.2 NOpuBeOeHH pPeKOMEHIOyeMBle 3SHadeHUs MpeleslbHBIX


consultantplus://offline/ref=0018F9B3F7122C995EF2F3AC83FC8A913805BC062B677341A7240DA4A828FA581F4E3BAC9E548233y1x9G

paCCTOHHMﬁ 1 B 3aBUCHMMOCTM OT BEJIMYIMHEI KpMTquCKOﬁ IIJIOTHOCTMU IIagarnmrx

op
-2
JIyUMUCTHEIX IIOTOKOB g , KBT X M , IJd IIOXapHOM HaAIpysKM, COCToOdAlley U3
Kp
TBEPOEX IOPUMX UM TPYIOHOTOPKUMX MaTepMaJioB. 3HaueHusa 1 , TI[IpPUBEIEHHHEE B
aop
Tabnuue B.2, pekoMeHIOyoTCA Npu ycjoBum, eciam H > 11 m; ecoim H < 11 M, TO
npenejibHOe PacCTOosHUEe olpenensgeTcs kak 1 = 1 + (11 - H), roe 1 -
np np
onpemenseTrca u3 Tabmauusl 5.2; H - MMHMMaJIbLHOE PaCCTOSHME OT IIOBEPXHOCTU

noxapHoﬁ HAT'PYy3KM OO HIMXHEIO IIodAca @epM IIEPEKPBITNA (HOKpHTMH), M.

Tabnnua B.2 - 3HaueHus npeneiibHEX paccToaHu 1 B 3aBUCUMOCTU oT
np
KPUTUUECKOM MJIOTHOCTY MamallMX JIYUMCTHEX [TOTOKOB (
Kp
-2
g , KBT x M 5 10 15 20 25 30 40 50
Kp
1 , M 12 8 6 5 4 3,8 |3,2 2,8
ap
SHaueHUa g IJIs HEKOTOPEIX MaTepualioB IIOXAapHOM HAaTpPy3KM I[IPUBELOEHH B
Kp
Tabauue B.3.
Tabmuua B.3 - 3HaueHUs g OJI9 HEKOTOPEIX MaTepMaJiIOB I[IOXAPHOM HATPy3KU
Kp
MaTepnad -2
q , KBT x ™
Kp
IpeBecuHa (COCHa BJIAXHOCTBI 12%) 13,9
-3
[JpeBeCHO-CTPyYyXeUHEE IIUTH (IJIOTHOCTBELD 417 X7 X M ) 8,3
Topd OpmkeTHB 13,2
Topd KyCKOBOM 9,8
XJIOMMOK—BOJIOKHO 7,5
CJIOMCTBEIM ILJIACTUK 15,4
CTeKJIONJIaCTHUK 15,3
[lepramMmu 17,4
PesuHa 14,8
YroJsb 35,0
PyJIOHHasa KpOBJA 17,4
CeHO, coJioMa (IpM MMHMMAJIBHOM BJIAXHOCTM IO 8%) 7,0




Ecman IIoXapHasAd HaT'py3Ka cocTomuT nus3 Pa3JIMYHEIX MaTepmnaJsioB, TO q

Kp
omnpenesigeTCcAa 10 MaTepualyly C MMHMMAJIbHEIM 3HAaYeHMEeM J
Kp
HOisa MaTepMralioB IIOXapHOM Harpy3KM C HEeM3BEeCTHHMM SBHAUYeHMAMM J
Kp
IpenejibHElE PaCCTOSAHMSA NpMHMMaTCcs 1 >= 12 M.
np
s rnoxapHOM Harpy3kwu, cocrodmey m3 JIBX mnm I'K, paccrosHue 1 MeXxIoy
np
CoCemHMMM ydacTKaMM pas3MelleHusa (pasjMBa) [IOXapHOM Harpys3KM IOOIYyCKaeTCs
PaCCUMTHBATE 10 QOPMyJiaM:
1 >= 15 m npu H >= 11 M, (B.3)
p
1 >= 26 - H npum H < 11 M. (B.4)
p

Eciy npm omnpenesyieHUM kKaTeropuy B2 miay B3 KOJIMYUECTBO IIOXAPHOM HATPY3KU
Q, omnpenesieHHoe 1o dopmysie (B.2), oTBeuaeT HEPaBEHCTBY

2
Q >= 0,649 H , (B.5)
T

TO TNOMelmeHre OyIOeT OTHOCUTBLCS K KaTeropusaMm Bl miam B2 COOTBETCTBEHHO.
-2 -2 -2
Bpecy g = 2200 MIx x M npu 1401 MIx X M <= g <= 2200 MIx x ™M ,
T
-2 -2 -2
g = 1400 MIx x M npu 181 MIx X M <= g <= 1400 MIx x M.
T

(8 pea. UameHeHus N 1, yTB. MNpurkaszom MYC PP ot 09.12.2010 N 643)

MpunoxkeHune B
(o6s3aTenbHOE)

METOAb
PACYETA KPUTEPUEB MOXAPHOWM OMACHOCTU HAPY}KHbIX YCTAHOBOK

(8 pea. U3ameHeHua N 1,
yTB. Mpnkazom MYC Pd o1 09.12.2010 N 643)

B.1. MeToZabl pacyeTa KpUTEPUEB NOMKAPHOM ONACHOCTM A1A FOPIOYUX ra3oB M NapoB

B.1.1. [Ipu HEBOBMOXHOCTM pacueTa I[IOXapHOTO pMCKka BHOOP pPacydeTHOTIO
BapMaHTa CcJedyeT OCyWeCTBJATE C Y4eTOM TOIOBOM HWaCTOTH peanmMs3auum U

HOCHQHCTBMﬁ TeX WMIIM VHBIX aBapMﬁ. B KauecTBe pracueTHOT' O IJIA BBEIUMCJIEHU A
Kpurepnesn nomapHoﬁ OIIaCHOCTU HapPyXHBIX YCTaHOBOK, B KOTOPEIX HaXogdTcCcsAa
(obpamanTCca) ropK4dMe TasH, Nape, CcJedyeT [IPMHMMAaTbh BapMaHT asapumu, IOJsa

KOTOPOT'O MNpOoM3BEeIEHUE TOOOBOM YaCTOTEHl peaJim3alunm STOTIO BapmMaHTa Q nu
W
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pacYeTHOT'O M3OHTOYHOI'O mabjyieHMa JEJIBTA P npm CcropaHum raso—, IIapOBO3IOYIHEIX
cMeceM B Cllydae pealms3aluM yKas3aHHOT'O BapMaHTa MaKCMMaJlbHO, TO €CThb:

G = Q IEJIBTA P = max. (B.1)
w

PacueT BeJiMuMHE G IIPpOM3BOOMTCHA B cnenymmeﬂ IIOoCJIefOBaTEeJIbHOCTM ¢

a) raccMaTpmMBarnTCAd pPa3JIMYHBIE BapMaHTEL aBapMﬁ " M3 CTATUCTUUECKUMX IOJAaHHBIX
i Ha OCHOBe POHOBOﬁ JaCTOTEI aBapMﬁ cO CropaHmeM Iaso—, IIapOBO3OYUHBIX
cMecen onpenejyigduTcHd 0 OJid 9TUX BaAPMaAaHTOB/,

Wl
6) OJId KaXIOoI'0O M3 paccMaTpMBaeEMBIX BapMaHTOB OIIpeneJidlTCA II0 MBIJIOXEHHOM
HIKE MEeTOOMKE 3HAUYeHMSa PacueTHOI'O M3OBITOYHOI'O nmaBJjieHmda JEJIBTA P ;
1
B) BBEIUMCJISIOTCSA BEJIMUMHEL G = 0 HOEJIBTA P oJa  Kaxgoro u3
1 Wl 1
praccMaTprBaeMbeIxX BapmMaHTOB agapun, cpenn KOTOPEIX BM@MpaeTCH BapmMaHT C
HamboJbliMM 3HaueHueM G ;
1

P) B KauecCTBe pacdeTHOI'O IJid OIllpeleJIEeHUMA KpUuTeprer nomapHoﬁ OIIaCHOCTM

IIPVMHMMaEeTCHA BapMaHT, B KOTOPOM BeJIMUMHAa G MaKCUMaJIbHaAa. HpM S5TOM KOJIMYEeCTBO
1

TopUMX I'a30B, rnapos, BHIIEONMX B aTMocdepy, PaCCUMTHIBAETCS MCXOOA U3

paccMaTpuBaeMoTo ClieHapus aBapum c ydeTtoM B.1.3 - B.1.9.

B.1.2. MMpu HEBO3MOXKHOCTU peanusauum metoga no B.1.1 B KauvecTBe pacyeTHOro cneayer
Bbl6MpaTb Hanbosee HebNaronpUATHLINA BapMaHT aBapum UaM Nepmos HopmasibHOM paboTbl annapaTos,
npu KoTopom B 06pa3oBaHMM TOPHOYMX Fa30-, NAPOBO3AYLIHbIX CMecel ydyacTeyeT Haumbosbluee
KO/JIMYEeCTBO ra3oB, NapoB, Hanbosee ONacHbIX B OTHOLIEHWUW MOCAEACTBUI CrOpaHMA 3TUX cmecel. B
3TOM C/y4Yae KO/MYEeCTBO ra3oB, NApOB, BblleAwMX B aTMmocdepy, paccymUTbiBaeTCA B COOTBETCTBUU C
B.1.3-B.1.9.

B cnyyae, ecnm wucnonb3oBaHWe pacyeTHbIX METOA0B He nNpeacTaB/iAeTCcA BO3MOMHbIM,
[ONyCKaeTca onpefeneHne 3HaAYeHU KpUTEPUMEB MOXKAPHOM OMAaCHOCTM HAa OCHOBAHWW pPe3y/bTaToB
COOTBETCTBYIOLUMX  HAYYHO-UCCNELOBATENbCKMX  PaboT, COrNacoBaHHbIX W YTBEPKAEHHbIX B
YCTaHOBNAEHHOM NopsaakKe.

B.1.3. KonnyectBO NOCTYNUBLUMX BELLECTB, KOTOpble MOryT o06pa3oBbiBaTb roptoune
rasoBo3ayLHble, NapOBO34YLLHbIE CMEeCU, onpeaenaeTca UCXoaa U3 cnegyrowmnx Nnpeanocbi/IoK:

a) NpoMcxoauT pacyeTHas aBapusa O4HOro M3 annapaTos cornacHo B.1.1 nam B.1.2 (B 3aBMCMMOCTH
OT TOro, KaKoM M3 NOAX0A08B K ONpeneneHMI0 pacieTHOro BapuaHTa aBapun NPUHAT 33 OCHOBY);

6) BCce cogeprkMmoe annapaTta NocTyrnaeT B OKPYrKatoLLLee NPOCTPaHCTBO;

B) MPOUCXOAMUT OAHOBPEMEHHO YTeuKa BewecTs M3 TpybonpoBoaoB, NUTAlOWMX annapat no
npAMoOMY U 06paTHOMY NOTOKY B TEYEHNE BPEMEHU, HEOBXOAMMOrO A1A OTKAOUYeHMA TPyHonpoBoa0s.

PacyeTHOe Bpems OTKAOYEHUs TPybONPOBOAOB OMPEAENAETCA B KaXAOM KOHKPETHOM Ciy4ae,
NCXoas M3 peanbHOM OBCTAHOBKM, U AOMKHO ObiTb MUHUMAAbHBIM C YY4ETOM NACMNOPTHbLIX AAHHbIX Ha
3aMopHble YCTPOMCTBA, XapaKTepa TEXHOJI0MMYECKOro NpoLuecca U BUAa pacieTHoOM aBapuu.

PacueTHOe Bpemsa OTKAOYEHMA TPYOONPOBOAOB cneayeT NPUHUMATL PABHbIM:

- BpemMeHM cpabaTbiBaHMA CUCTEM aBTOMATMKM OTKIOYEHUA TpPybonpoBOAOB COrNacHo
NacnopTHbIM AaHHbIM YCTaHOBKW, €CAN BepOATHOCTb OTKa3a CUCTEMbl aBTOMATUKM He MpesBblwaeT
0,000001 B roa nnv obecneyeHo pesepBMpoBaHMNE ee 3NemMeHToB (Ho He 6onee 120 c);

- 120 c, ecnn BepOATHOCTb OTKasa CUCTeMbl aBTOMaTtuMKku npesbiwaet 0,000001 B rog uM He
obecneyeHo pe3epBMPOBaAHUNE €€ 31EMEHTOB;

- 300 ¢ npn py4HOM OTKAOHYEHUN;

r) NPOUCXOANUT MCNAapeHUe C MOBEPXHOCTU Pa3/IMBLLUENCA XUAKOCTM; NAOWAAb MCMAPEHMA Npu
pa3nvBe Ha FOPU3OHTA/IbHYIO MOBEPXHOCTb OMpenenserca (Npu OTCYTCTBUM CNPABOYHbLIX MM WHbIX
3KCMEPUMEHTAJIbHBIX AAHHbIX) UCXOAA U3 pacyeTa, YTo 1 TP cmecei 1 pacTBOPOB, cogeprrawmx 70% m
MeHee (Mo macce) pacTeopuTteneii, pasaneaetca Ha naowaam 0,10 KB. M, @ OCTaNbHbIX XUAKOCTEM - Ha
0,15 KB. M;

) NpoucxoguT TaKKe WCMapeHue MHKUOKOCTeM M3 eMKOCTEM, 3KCMAyaTUPYEMbIX C OTKPbITbIM
3epKaIoM *KMOKOCTU, U CO CBEKEOKPALLIEHHbIX MOBEPXHOCTE;



e) ANMTENbHOCTb UCNApPEeHUs KUOKOCTM NMPUHUMAETCA PaBHOW BPEMEHU ee NMOJIHOrO UCNapeHus,
Ho He 6onee 3600 c.

B.1.4. Macca rasa m, Kr, MOCTYNMBLLEIO B OKPYKaloliee MPOCTPaHCTBO MPWU PacHeTHOM aBapwuw,
onpegensietcs no popmyne

m= (V + V )po , (B.2)
a T i
roe V. - obweM raszsa, BHUIEOUeIro M3 alnapara, KyO. M;
a
V - obweMm rasa, BhIledmero m3 Tpybonporoma, KyO. M;
T
-3
PO -~ IJIOTHOCTBL T'aza, KI' X M
T
[lpy aTOM
v =0,01 x PV, (B.3)
a 1
roe P - pmasisieHme B anmnapare, klla;

1
V - obweM amnmnaparta, KyO. M;

vV =V +V , (B.4)
T 1T 2T
roe V - obweM Trasza, BHUEAWEIO M3 TPpyOONpoBOIa IO €I'0 OTKJIUYeHMd, KyD. M;
1T
v - obwveM Traza, BhHIlegUEero mu3 TpPyDbompoBOoIa I[IOCJe eIr'o OTKJIOUYEeHUHd,
2T
ky®. M;
v = qT, (B.5)
1T
roe g - pacxom Tasa, OolpenejysdeMeli [0 TEexXHOJOTMYUEeCKOMYy PpeIJlaMeHTy B
3aBUCUMOCTM OT IAaBJIEHMS B TPpyOONpPOBOIEe, €TI0 IMaMeTpa, TeMIepaTypbl I'a30BOU

-1
cpensl M T.n., Kyb. M X C
T - Bpewms, omnpezessemoe o B.1.3, c;

2 2 2
\Y =0,0l xmmP (rL +rL + ...+ 1r L), (B.0o)
2T 2 11 2 2 n n
roe P - MaKCHMaJIbHOE maBJjieHre B TpyOONpoBOIE IO TEXHOJOIMUYECKOMY

2
persaMeHTy, Klla;
r - BHYTPEHHMM pamuyc TpyOOIpOBONOB, M;

L - mnuHa TpyOONPOBOIOB OT aBapMMHOI'O allapaTa OO 3aIBUXEK, M.

B.1.5. Macca IapoB XUIKOCTU m, KI', IIOCTyOMBIIMX B OKpyXawoluee
IPOCTPAHCTBO MNPY HAJIMUMM HECKOJIBKMX MCTOUYHMKOB MCHapPeHMs (IIOBEPXHOCTH
PasIUTON XUIOKOCTH, IIOBEPXHOCTb CO CBeXeHaHeCEeHHBIM COCTaBOM, OTKPEITHE
€MKOCTM M T.II.), OINpeneyigeTCsd M3 BHEpPaXeHUS

m=m + m + m + m , (B.7)
s eMK CB.OKp nep
Toe m - Macca XMIOKOCTM, MCIapMBIIEMNCHS C NOBEPXHOCTM pasjiMBa, KI';
p
m - Macca XMIOKOCTHM, MCIapMUBIENCS C IOBEPXHOCTEM OTKPEITHIX €MKOCTEN,

EeMK



KI';

m - Macca XMOKOCTM, MCIapMBIIENCS C IIOBEPXHOCTEeM, Ha KOTOpPHEe
CB.OKp
HaHeCeH I[pPMMEeHSeMEl COCTak, KI';
m - Macca XMIOKOCTHM, MCIapMUBIIENCS B OKpyXamolee MNPOCTPaHCTBO B Cllydae
nep
ee reperpesa, KI.
[lpy 3TOM Kaxmoe M3 CcJlar'aeMbelx (m , m , M ) B GdopmyJsie (B.7)
o) eMK CB.OKp

ornpenejidiT M3 BBIPAXEHUA

m = WF T, (B.8)
n
-1 -2
rne W - MHTEHCUMBHOCTB MCIIApPeHMs, KI' X C X M ;
F - mJjowanb ucCHIapeHuUs, KB. M, olpenejisemMas B COoOTBeTCcTBMM Cc B.1.3 B
u
3aBUCUMOCTM OT MAaCCH XMIOKOCTM I , BHUEHMEN B OKpyXamwlee MIPOCTPaHCTBO;
I
T - IOPOINOJIXUTEJILHOCTE IIOCTYIJIEHMSA IIapOB JIETKOBOCIIJIAMEHSAKIIMXCSA U T'OPUUX
XKMOKOCTEM B OKpyXamwlee MNPOCTPaHCTBO corjlacHo B.1.3, c.
Bemmumuy m onpenendoT no dopmyne (nmpm T > T )
nep a KMII
2C (T - T )
P a KU
m = min[0,8m ; -———-——————————- m ], (B.9)
nep I L I
MCII
TOIe m - MaccCa BhHIIEeNuUelN NeperpeToy XUIKOCTM, KI';
b
C - yOenbHas TEIJIOEMKOCTb XMIOKOCTM IIPM TeMIepaType NeperpeBa XUAKOCTU
p
-1 -1
T , Ix x KU x K
a
T - TeMmMmepaTypa NEPETrPeTOM XUAKOCTM B COOTBETCTBUM C TEXHOJOTUUECKUM
a
perjiaMeHTOM B TEXHOJIOTMYECKOM allapaTe miau obopymoBaHmu, K;
T - HOpMaJlbHad TeMIepaTypa KUIeHuAa xuokocTtu, K;
KUII
L — yIOeJibHad TeNJoTa MCIAapeHMS XUOKOCTM [NIpM TeMIepaType IeperpeBa
UCII
-1
xmakoctm T , IIXK X KI .
a
Ecam apapuMHad CUTyalMs CBA3aHa C BOSBMOXHBIM [NOCTYIJIEHMEM XUIOKOCTU B
PAaCIBUIEHHOM COCTOSHMM, TO OHa IOJIXKHA OBTh ydTeHa B bopmyJie (B.7) BBemeHHUeM

OOTMOJIHUTEJILHOTO CJIaraeMoT0, YUMTHBaMEeTO OOmyl MacCy MNOCTYIMBIIEN XUIKOCTHU
OT PAaCHBIIARIMX YCTPOMCTB, MCXOOS M3 MIPOINOJIXUTEJILHOCTY MX pPabOTH.
B.1.6. Macca m Boumemmey XuUIOIKOCTM, KI', OIpPeneyigsioT B COOTBETCTBUM C

I
B.1.3.

B.1.7. VHTEHCUBHOCTb UCIapeHma W onpenmesdgeTcd IO CIHPABOYHBEIM U
BKCIIEPVMEHT aJIbHEIM IOaHHEIM . IIsid HeHarpeTEIX BHIIE pPACUeTHOM TeMIepaTypE

(oxpyxamomer cpenel) JIBX npry OTCYTCTBMM IaHHBIX IOOIYyCKaeTCS PacCUMTHBaATL W IO
dopmyiie

W=10 \/Mx P, (B.10)



-1
roe M - MoJApHas Macca, KI' X KMOJIb
P - @maBJleHMe HACHIUEHHOTO Iapa NpM pacdeTHOM TeMIepaType XMIKOCTH,
H
onpenejiseMoe IO CIPaBOYHBIM HaHHBIM, Klla.

B.1.8. Macca napoB XMIKOCTM, HATPEeTOM BHIIEe pPacUYeTHOM TeMIepaTypE, HO He
BEIIE TeMIepaTyphl KUIEHMS XMAOKOCTM, OIpenejyseTcsa B COOTBeTCTBMM C A.2.8
(mpuioxeHue A) .

B.1.9. [nsa CXWXEHHHX yTJIeBOOOPOHHHIX Ir'az3ob (CYI') mpmM OTCYTCTBMM IaHHBIX
IOIIyCKaeTCs PaCCUMTHBATL yIeJIbHYI Maccy wucrnapmeuierocs CYI' m n3 [OpoJiMBa,

Ccyr
-2
KI' X M , IO QopmyJe

5,1 x \/Re ;_HHMGQa t

M /t B
m = —-——(T - T ) x (2nambma \/--—— + —————————————————————— ), (B.11)
cyr L 0 K TB OM a d
VICII
-1
rone M - MoJsiapHasa macca CYI', kI X MOJIb 5
L - MOJIbHasa TemjoTa mchnapeHmsa CYI' npu HavajbHOM Temnepatype CYI' T ,
VICIT X
-1
Ix X MOJIb H
T - HadaJibHada TeMIepaTypa MaTepMalsa, Ha [HOBEPXHOCTb KOTOPOIO
0
paszsnusaeTrca CYI', K;
T - HauaJbHas TeMmneparypa CYI', K;
X
a1aMbna -  KO20bMUMEHT TEeIJIONPOBOINHOCTM MaTepMaJja, Ha I[OBEPXHOCTHb
TB
-1 -1
KOTOpOoro paszmueaerca CYI', BT x M x K
nambna
TB
a = ———————- - xkonbhduumeHT TEMIEPATYPOIPOBONHOCTHM MaTepuana, Ha
C po
TB TB
-1
[IOBEPXHOCTb KOTOPOIO pasziamBaeTca CYI', kB. M X C ;
C - TEeIJIOEMKOCTB MaTepualja, Ha [NOBEPXHOCTb KOTOPOI'O paszjmeaerca CYT,
TB
-1 -1
Ix xX KD x K
po — IIJIOTHOCTB MaTepMaljla, Ha I[IOBEPXHOCTb KOTOpPOIO paz3jmueaerca CVYI,
TB
-3
KI' X M 7
t - Tekymee BpeMmd, C, IIPMHMMaeMOe PAaBHBEIM BPEeMEeHM IIOJIHOT'O muchnapeHmsa CYI,
HO He Dojyee 3600 c;
ud
Re = —--- uucno PeMHOJIBICA;
HIO
B
-1

U - CKOPOCTBH BOBOYWMHOTO IMOTOKA, M X C

d = \/--——- - XapakTepHBN pasMep nposmea CYI', M;



HIO — KMHeMaTudeckKas BA3KOCTb BO3Oyxa, KB. M X C
B
-1 -1
1aMbna - KO30OMUMEeHT TenJonNpOBOIOHOCTM BO3OyxXa, BT X M x K
B
dopmyna (B.1ll) cnpasenimBa nnasa CYI' ¢ Temnepatypom T <= T . Ilpu
X KIII
TeMmneparype Cyr' T > T OOIIOJIHUTEJIbHO PaCCUMTEIBAETCA Macca neperpeTex CYT
X KUII
m no dopmysie (B.9).
nep

B.2. PacyeT ropm3oHTaIbHbIX Pa3MepoB 30H, OrPaHNUYMBAIOLLMX FA30- U NAPOBO34YLWHbIE CMEecU C
KOHUeHTpaunen roptodero Bbiwe HKIMP, npu aBapuMiHOM MOCTYNAEHWM FOPHOYMX FA30B M MapoB
HeHarpeTbIX IEFKOBOCMN/IaMEHSAIOLLMXCA KMUAKOCTEN B OTKPbITOE NPOCTPAHCTBO

B.2.1. Topu30OHTAJIbHEIE pPa3MEpPhRl B0HEL R , M, oOT'paHMUMBaKIMe 06JacCTb
HKIIP
KOHILIEHTPAaluWY, [IPEeBHIalIMX HMKXHMM KOHLEHTPAUMOHHE [pelefl pPacClpoCTpPpaHeHUs
nyamMmeHu (C ) mo T'OCT 12.1.044, BHUMCJIAT 10 GopMyJiam:
HKIIP

- Ojada ropwoumx raszoB (I'T) :

R =7,8 x (————————- ) , (B.12)
HKIIP po C
T HKIIP
(B pen. VMsameHeHus N 1, yre. Ilpukazom MUC PO or 09.12.2010 N 643)

- OJIa [apOB HEHAT'PeTHX JIETKOBOCIIJIAMEHAIMXCS XuiakocTeyr (JIBX) :

P m
_ H 0,813 I 0,333
R = 3,1501 x \/K(---—-- ) X (====-- ) P (B.13)
HKIIP C po P
HKIIP n H
M
Po = TTTTTT T T T T T ’
T, I vV (1 + 0,00367t )
0 P
Toe m - Macca IOCTYIMBIIMX B OTKPHETOE MNPOCTPaHCTBO [T npu aBapuMMHON
inl
cuTyaumum, KI';
po - mioTHoCcThb I'T mpm pacueTHOM TemnepaTtype ¥ arMocbepHOM maeBJjieHUH,
T
-3
KI' X M ;
C — HWXHMM KOHLEHTPALMOHHEI [Ipenejl PacnpoCTpaHeHMusa jaMeHu I['T wim
HKIIP

o)

napos JIBX, % (0OBEMHEIX) ;
K - xosbbuumeHT, npuHuMaemei paBHemM K = T / 3600 mma JIBX;

m - Macca napos JIBK, nmocTynmMBuMX B OTKPETOE IIPOCTPAHCTBO 3a BpeMdA
I
IIOJIHOT'O MCIapeHus, HO He Bojee 3600 c, xr;
PO — IJIOTHOCTL HapoB JIBX ©Opm pacueTHOM TeMIepaType UM aTMochepHOM
I
-3

OaBJIeHUM, KI' X M ;
P - @»aBJIeHMe HACHIEHHBEX Hapob JIBX npm pacdeTHOM TeMmnepatype, klla;
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H

T - OPOINOJIXUTEJILHOCTL IIOCTYyIJIeHMA HapoB JIBX B OTKpPHTOE MNPOCTPaAaHCTBO, C;
-1
M - MoJsigpHad Macca, KI' X KMOJIb
-1
V - MOJIbHBEI 0OBeM, paBHBM 22,413 kyD. M X KMOJIb ;
0
t - pacuerHasa Temneparypa, ~C. B KauyecTBe pacCyeTHOM TeMIepaTypEl
P
cienyer IPUHUMATH MaKCUMaJIbHO BOBMOXHYIO TeMIIepaTypy BOBIOyXa B

COOTBETCTBYWIEN KIMMATUUECKOM BOHEe MJIM MAaKCUMAaJIbHYI BOBMOXHYK TeMIepaTypy

BO3OyxXa IO TEXHOJIOI'MYECKOMY peIJIaMeHTYy C YYeTOM BO3MOXHOI'O IIOBBIIEHNMA

TeMIIepaTypbsl B aBapUMHOM cuTyauum. Eciam  Takoro 3HaA4YeHUA pPacyeTHOM

TeMnepaTypsl T 0O KakuM-JMOO NpMUMHAM OINpenejIMThb He yIOaeTcd, OOoIyCKaeTcsd
b

NpUHMMATL e€e pasHOM 61 °C.

B.2.2. 3Ba HauaJio OTCuUueTa TOPMIOHTAJILHOT'O pasMepa 30HH MIPUMHUMAIT BHEIHME
rabapuUTHEE pas3Mephl annapaToB, YCTAaHOBOK, TpyOboOnpoBOIOOB M T.I. Bo Bcex
cllyyasax 3BHadeHue R OOJIXHO OblTh He MeHee 0,3 M gna I'T u JIBX.

HKIIP

B.3. Pacyet n3bbITOYUHOro AaBNEHMA U UMMY/IbCA BOJIHbI AABIEHUA NPU CTOPAHUM CMECel roproUnX
rasoB W MapoB C BO34YyXOM B OTKPbITOM MPOCTPaHCTBE

B.3.1. Mcxoaa 13 paccmaTprMBaemoro CueHapusa aBapum, onpeaenatoT Maccy m, Kr, FoproYmnx rasos
u (unn) Nnapos, BbileAWwnxX B aTMochepy M3 TEXHONOMMUYECKoro annapaTa B cootseTctemm ¢ B.1.3 - B.1.9.

B.3.2. U36bITOuHOE paBneHne OE/IBTA P, kla, pasBuBaemoe Npu CropaHnmM rasaonapoBo3gyLHbIX
CMecel, paccunTbiBatoT No popmyne

0, 8m 3m S5m
np np np
IOEJIBTA P = P (-————- + ————— + —-—==), (B.14)
0 2 3
r r r
rone P - armocdepHOe mamisieHme, klla (momyckaeTcs npmHMMAThL paBHeM 101 xIla) ;
0
r — PacCCTOsHME OT I'€OMEeTPUYECKOTI'O lEHTPpa I'a30lapOoBO3OyMHOTO obJjlaka, M;
m - IpMBEeIEHHAs Macca rasa WM [apa, KI', paccuMTaHHas 10 QopMmyJie
p
Q
cr
m = -—-— xm Z, (B.15)
np Q
0
-1
rone Q - yIOeJybHas TelJloTa CropaHMsa Trasa wiM napa, Ix x Ko
cr
Z - KO®QPMLMEHT ydacTusa TOpoUMX TIasO0oB UM [IapOB B TOPEeHUM, KOTOPBIM
monyckaeTcs npmHmMaTb pasHeM 0,1;
6 -1
Q - koHCcTaHTa, paBHas 4,52 x 10 IOIx x xr ;

0
m - Macca TOpKYMX T'a30B M (MJIM) [NAPOB, NOCTYIMBIMX B pPel3yJibTaTe aBapuUu
B OKpyXawlee NPOCTPAHCTBO, KI'.
B.3.3. UMnysbc BOJIHH IaBJjeHusa i, I[la X C, pacCumMTHBAaLT [0 GopMyJe



T : (B.16)

B.4. MeToz pacyeTa KpUTepueB NoXKapHOW ONACHOCTU A TOPHOYNX MblNen

B.4.1. B KayecTBe pacYeTHOro BapuaHTa aBapuM AAA ONpefesieHUs KPUTEPUEB MOXKAPHOM
OMacHOCTU AJ1A FoPHYKNX Mblen creayeT Bblbupatb Hanbonee HebAronpPUATHLIA BapuaHT aBapuun Uau
nepuog HopmasibHOM PaboTbl annapaToB, NPU KOTOPOM B FOPEHWUWN MblAEBO3AYLWHOW CMECKU yyacTByeT
Hanbonbllee KOMYECTBO BELLECTB WUAM MaTepuanos, Haubosee OnNacHbiX B OTHOLIEHWWN MOCNeACTBUIA
TAKOro ropeHums.

B.4.2. KonnyectBO nNOCTYNUBLUMX BeLLECTB, KOTOpble MOryT 00pa3oBbiBaTb roptoyue
MNbl/IEBO3AYLIHbIE CMECH, ONPeaenAtoT UCXOAA N3 NPesnOCbIIKM O TOM, YTO B MOMEHT pacyeTHOM aBapuu
npousowsa nnaHoBasa (pemoHTHble paboTbl) WAM BHe3anHas pasrepmeTusauua OAHOro U3
TEXHONOIMMYECKMX amnnapaToB, 3a KOTOPOM MocnenoBas aBapuMHbIA  BblIBpPOC B  OKpyXKatolee
NPOCTPAHCTBO HaxoAMBLUENCA B annapaTte nbl/iu.

B.4.3. PacyeTHas macca MbliM, MOCTYNMBLUENA B OKpPYyMKatloliee MPOCTPaHCTBO MPWU pPacyeTHOM
aBapuu, onpegensaetcs no ¢opmyne

M + M
B3 aB
M = min < , (B.17)
po V / 7
CT aB

roe M - pacueTHas Macca [IOCTYIMBIIENM B OKpyXaklee MNPOCTPaHCTBO ITOpKYeN IIbUIM,
KT';

M - pacueTHas Macca B3BUXPUBUIENMCS IMBUIM, KIT';
B3
M - pacueTHas Macca IbBUJIM, [IOCTYIMBUIEM B pe3yJibTaTe aBapUMHOMU
ase
cuTyauuu, KI';
po - CTexuoMeTpuuecKasd KOHLIEHTPpalUMs TOopoYey IbUIM B a’pOB3BecH,
cT
-3
KI' X M ;
\ - pacyeTHBM OOBEM I[BUIEBO3OYWMHOTO o6Jjaka, O0pas30BAaHHOTO IIpHK
ase
aBapMMHOM CUTyauuu, KyO. M.
B oTCyTCTBME BO3MOXHOCTM I[OJIyUeHMS CBEHOEeHMM IJjid pacuera V OOIIyCKaeTCHd
aB
[IPMHMMATEH
M =M + M . (B.18)
B3 ase
B.4.4. M onpeneydnT o0 dopmyse
B3
M =KZK M, (B.19)
B3 T B3 II
rone K - moJjg ropouelr IbUIM B OOWEM Macce OTJIOXKEHWUM IIBLIIM;
T
K - IOOJIA OTJIOKEeHHOM BOJIM3M annapaTra MOBeIIM, CIHOCOOHOM HNepeuTM BO
B3
B3BEUIEHHOE COCTOSHUE B pesyJbTaTe aBapMMHOM CcuUTyauum. B oOTCyTCTBUE
SKCHNEPUMEHTAJIbHEX OaHHBIX O BenauumHe K OONIyCKaeTCsa NPMHMMAaThE K =0,9;

B3 B3



M - Macca OTJIOXMBIIENMCS BOJIM3U aliriapaTa IIbJIM K MOMEHTY abBapun, KI'.

I
B.4.5. M onpenesigiT IO bopMmyie
aB
M = (M + gT) x K , (B.20)
aB arn I
roe M - Macca TopluYel ObUIM, BHOPAaCHBaeMOM B OKpyXawilee IPpOCTPAaHCTBO IpU
arn
pasrepMeTmlanumn TEeXHOJIOTUUECKOT'O anmnapara, KI'; npu OTCYTCTBUK
OTPaHUUMBAKLIMX BHOPOC IBUIM MHXEHEPHEX YCTPOMCTB cCJjelyeT IIPpUMHMMAaTh, UYTO B
MOMEHT pacueTHOM’ aBapuu IPOUCXOOUT aBapuUMHEY BHOPOC B OKpyXamolee
IPOCTPaHCTBO BCEM HAXOIMBIIENCS B anapaTe b,
g - MNPOM3BOIMUTEJILHOCTL, C KOTOPOM MNPONOJIXKAeTCs I[OCTYIJIeHME I[BUJIeBUIHBIX
BENEeCTB B aBAPUMHEIA annapaT oo TpyOonpoBomaM OO MOMEHTa WX OTKJIUeHUd,
-1
KI' X ¢
T - pacueTHOe BpeMs OTKJIOUYEeHMus, C, OoIpernejisgeMoe B KaXIOM KOHKPETHOM
ciydae, MCXOOS M3 peajibHOM oOCTaHOBKM. ClenyeT [NIPMHMMATL PaBHEIM BpPEeMeHU

cpaBaTLHBaHUSA CUCTEMBl aBTOMATUKM, €CJIM BEPOSATHOCTL €e OTKasa He I[IpeBHaeT
0,000001 B rom mim oOeClleUeHO PEe3EPBUPOBaAHME €& BJIEMeHTOB (HO He Oojee 120

c); 120 c, ecnm BepOATHOCTH OTKaszsa CUCTEeMH abBToMaTuku npeBemaeT 0,000001 B
Ton M He of0ecrneueHO pesepBUpoBaHMe ee osiemeHToB; 300 ¢ nOpM  pPydYHOM
OTKJIUEHUN ;
K - xonbduuMeHT MNbUIEHMSA, NPEeOCTAaBJISKUMM OTHOIEHME MaCCH B3BEUIEHHOM B
I
BOBIOyxXe IBUIM KO BCEM Macce INbBUIM, [NOCTYIMBIENM M3 allapaTa. B OTCyTCTBUE
OKCIIEPMMEHTAJIbHEIX INaHHBIX O K @monyckaeTcd IPUMHMMATSH : 0,5 - 1§nmsa n§owJIEeM C
IT
oucrnepcHocTeio He MmeHee 350 mxMm; 1,0 - Ojsg meUIEM C OMCHEPCHOCTBIO MeHee 350
MKM .

B.4.6. lcxonos M3 pacCMaTPUBAEMOTO ClLEeHapMs aBapuu ONpPenesisiT Maccy M,
KI', TOpluYel MNBEJM, [NOCTYNMBIIEM B pe3yJibTaTe aBapuM B OKpyXawlee IPOCTPaHCTBO
B cooTeBeTcTBUM C B.4.1 - B.4.5.
B.4.7. V3bwTouHOe namBJjieHue [JEJIBTA P g ropoumMx IIbBJIEM PACCUMTHEBAT B
cllenymuen NOoCJIelOBaTeJIbHOCTU:
a) omnpenesidT NPMBEINEHHYK MacCCy I'Opldyel IbeUiM ., KI', IO dopwmyJie:
np

m =MZH / H , (B.21)
np T T0

roe M - Macca TopodYeM IIBUIM, IIOCTYNMBIIEY B pel3yJjbTaTe aBapMM B OKpyXawolee
IPOCTPAaHCTBO, KI';

Z - xo30dMLUMEeHT ydyacTHsd IIBUIM B I'OPEHMUM, 3HAUEHME KOTOPOTO HOOINyCKaeTcs
npuHuMaTs paBHEM 0,1. B oTmesibHEIX OOOCHOBAHHEIX CJlydasxX BEeJIMUMHA Z MOXeT
OBITHL CHMXEeHa, HO He MeHee ueMm mo 0,02;

-1
H - Tenmora cropaHma neum, IOX X KI'  ;
T
6 -1
H - KOHCTAaHTa, IpuMHMMaeMas paeHou 4,52 x 10 Ix x xT
70
©) BHUMCIIAIT pacueTHOe M3OBHTOUHOe nabjieHme [JEJIBTA P, «lla, no dopmyJie:

IEJBTA P = P (-—---- + —————- + ———), (B.22)
0

roe P - armocdepHOoOe mamiieHuMe, Klla;



0
r - paccTosSHMEe OT lLieHTpa [OEJIeBO3OymHOTO of6jaka, M. HonyckKaeTcs
OTCUMTHBATL BEJMUMHY ¥ OT T'€OMETPUUECKOTO LEeHTpa TEeXHOJOTMUECKOM YCTaHOBKU.
B.4.8. UMnysabC BOJIHH IaBJeHus i, I[la X C, BHUMCISOT 1O dbopmyJe:

T _ (B.23)

B.5. MeTop, pacyeTa UHTEHCMBHOCTM TEMNJIOBOIO U3NYYEHUA

B.5.1. MHTEHCMBHOCTb TEMN/IOBOrO U3/y4YeHUA PaCcCYMUTLIBAIOT ANS ABYX C/yYaeB noxapa (uau ana
TOrO M3 HUX, KOTOPbI MOKET HbITb PeasiM30BaH B AaHHON TEXHONOTMYECKOM YCTaHOBKe):

- noxkap nponusos JIBXK, MK, CYI, CMNI (CKUMKEHHbIA NPUPOAHbIN ra3s) UAM ropeHue TBepabiX
roptoumMx matepuanos (BKAKOYAn ropeHue nbiau);

- "OrHeHHbIW Wwap".

Ecnn Bo3mMOXKHa peanunsauma oboumx cnydaes, TO MPU OLEHKE 3HAYEHUWN KpUTEPUS MOXKapHOW

ONacCHOCTU y4UTbiBaeTCA Haubosbllas 13 AByX Be/IMYNH MHTEHCUBHOCTU TENJIOBOIo U3ny4yeHuaA.
-2
B.5.2. VHTEHCUMBHOCTL TEIJIOBOT'O M3JIyYyeHUus J, kBT X M OJis rnoxapa
OPOJIMBA XMIOKOCTM MJIM [IPY TOPEHUM TBEPILX MaTepMaljioB PAaCCUMTHBAIT IO GopMmyJie

qg=E F ray, (B.24)
fa
roe E - Cpe,HHeHOBerHOCTHaH IIJIOTHOCTB TeIllJIOBOIT'O N3JIyUYeHUA IJIaMeHNr,
f
-2
kBT x M
F - yrnjgoBom ko30dMUMEHT OOJIYUEHHOCTU;
q
Tay — KO2QOMUMEHT NpPONyCKaHMa aTMOCOEpPH.
E NIPMHYMAIT Ha OCHOBEe UMMEUMXCH BKCIEePMMEeHTAJIbHEX IOaHHBIX. g
f

HEKOTOPEIX XMIOKMX YIUJIEBOIOOPOIOHEIX TOIJIMB YKa3aHHBbBIE IIaHHBIE IIPVMBEIEHEL B TabJsuile
B.1.



Tabanua B.1 - CpegHenoBepxHOCTHAA MJAOTHOCTb TEMN/IOBOrO U3NyYeHUA NaameHu B 3aBUCMMOCTM OT AMameTpa o4ara 1 yaesibHas MaccoBas CKOPOCTb BbIropaHuA
[N HEKOTOPbIX }KUAKMX YINEBOA0POA0B

YDJ1eBOOopOOsl -2 M,
E , xBT x M -2 -1
f KI' X M X C
d =10 m|d = 20 M{d = 30 mM|d = 40 Mm|d = 50 M
CIII' (meTan) |220 180 150 130 120 0,08
CYT (mpomnan-|80 63 50 43 40 0,10
ByTaH)
BeH3uH 60 47 35 28 25 0,06
InsesyibHOE 40 32 25 21 18 0,04
TOIJIMBO
HedTs 25 19 15 12 10 0,04
[IpuMeuanme. g IuamMeTpoB odaroB MeHee 10 M wmim Sosiee 50 ™M crienyer
OpUHMMaTh E TaKoM Xxe, KkKak ¥ miua ouaros guamMerpoM 10 M o m 50 M
f

COOTBETCTBEHHO.

[Ipn OTCYTCTBUMA IOAHHEIX HOONYyCKaeTCsa [IPMHMMAaTh BeIUMuuHy E paBHOM

f
-2 -2 -2

100 xBT X M onsa CYI', 40 kBT X M - nna HebprenpomykTor, 40 kBT x M -
IOJiS TBEpPObIX MaTepuaJioB.

B.5.3. PaccuureBanT >0deKTUBHEII OuaMeTp nposmea d, M, O dbopwmyJe:

/4F
d=\/--, (B.25)

I



2
rne F - momalbs OPOJMBa, M
B.5.4. BBUMCIAIT BHCOTY IIJlaMeHM H, M, 1o dbopMmyJe:

M 0,61
H = 42d(--———————--- ) , (B.26)
po \/gd
B
-2 -1
roe M - yOeJibHad MaccoBad CKOPOCTB BEII'OPaHMA XMAKOCTM, KI' X M X C H
-3
PO -~ IUJIOTHOCTH OKPYXAKIETro BO3OyXa, KI' X M ;
B
-2
g - yckopeHmue cBobonmHoro mnameHmsa, g = 9,81 M x C
B.5.5. OnpenengioT yIJIOBOM KO2QOMUMEeHT oOJiydeHHOCTM F 1o dopmyiawm:
q
/22
F =\/F +F, (B.27)
a \Y H
roe F , F - bakTopel OOJNYyUEeHHOCTM IJiS BEPTUKAJIBHOM ¥ TOPU3OHTAJIBHOMU

\ H
IJIOMaOK COOTBETCTBEHHO, KOTOPBE OIpenejyidinT C IIOMOIBI Bpra)KeHI/HZZ

1 1 h h /S - 1 A /(A + 1) x (S - 1)
F = -- x [- x arctg(-——--—--—- ) - - x {arctg(\/ —-—-———- ) = ——————- x arctg(\/-—=—=—====—————————= )11, (B.28)
\Y% nn S S S + 1 ____ (A -1) x (S + 1)
/2 /2
\/s -1 \/A -1
1 B-1/ 8 /(B + 1) x (S -1) (A -1/ 9) /(A + 1) x (S - 1)
F = —— x [-—===———= ) x arctg(\/-——————-——-——————- ) - - x arctg (\/-——=———-———--———-- )1, (B.29)



/2 /2

\/B -1 \/A -1
2 2
h +5 + 1
A= ——————————— , (B.30)
2S
2
1 + S
B = ————e , (B.31)
2S
2r
S = --, (B.32)
d
2H
h=-- (B.33)
d
Toe r - pPacCcTOodHME OT I'€OMEeTPMUEeCKOI'O LIeHTpa OpoJiMBa IO 06J1yuyaeMoTro

obbekTa, M.
OnpenenanT KO30OMLMEeHT NponyckaHmsa aTMochepsl o dopMmyie:

-4
Tay = expl[-7,0 x 10 x (r - 0,5d)1]. (B.34)

-2
B.5.6. VHTEHCMBHOCTL TEIJIOBOTO MB3JydeHMd J, kBT x M , 1musa "OTHEHHOTO
mapa" paccumTEBalT 10 dopmyte B.24.

E onpenengoT Ha OCHOBE MMEKUMXCS B3KCIEPMMEHTAaJIbHBIX IaHHBEIX. JoNyckaeTcs
f
-2
npuHMMaTs E  paBHemM 450 xBT x M
f
B.5.7. F BHUMCJAKOT IO QopMyJie:
d

H/D + 0,5
S



F o= mmmm e , (B.35)

q 2 21,5
4 x [(H /D + 0,5 + (r/ D) ]
s s
roe H - BeEICOTa UeHTpa "OT'HeHHOTO wapa", M;
D - sbbexTuBHBEM OMamMeTp "OTrHeHHOTO wmapa", M;
s
r - pPacCcTOosgHMEe OT oOJjiydaeMoro OOBekKTa OO TOYUKM Ha I[OBEPXHOCTM 3eMIU

HENOCPEeOCTBEHHO I[IOI LeHTpoM "orHeHHOTO mapa', M.
B.5.8. DbdexTuBHEM IuamMeTp "orHeHHOTO wmwapa" D paccumMTHBAWLT 0 Gopmysie:
S

0,327
D = 5,33m , (B.36)
S
rOoe m - Macca IOppdYero BelecTbBa, KI.
B.5.9. H OmpemesigioT B XOIe CIeLMaJIbHEIX MCCJIeIOBaHUM. JonyckaeTcsa
npuHMMaTs H pasHout D/ 2.
S
B.5.10. Bpems cymecTBOBaHuUsA "orHeHHOTO mapa" t , C, PacCCUMTHBAKLT IO
S
dbopmyie:
0,303
t = 0,92m . (B.37)

S

B.5.11. KozdduumeHT nponyckaHusa aTMOChepE Tay PacCUMTHBalT 10 dopMyJie:

. D
-4 /2 2 s

ray = expl[-7,0 x 10 x (\/r +H - --)]. (B.38)
2

B.6. MeToz pacyeTa pagauyca BO34eNCTBMA BbICOKOTEMNEPATYPHbIX NPOAYKTOB CrOpaHMA raso- AN NapoBO3AYLWHOW CMECU B OTKPbITOM NPOCTPaHCTBE

Pamnyc BO3IEMCTBMS BEICOKOTEMIIEPATYPHEIX [IPOOYKTOB CI'OpPaHMsS TI'as30— WU
[IapOBO3OYIMHOM CMECHUM B OTKPHITOM IIPOCTPAaHCTBe R , M, PaCCUMTHBAKLT IO bopMyJe:



R =1,2R , (B.39)
F HKIIP
roe R - TOPMBOHTAJIBHEM pPasMep 3O0HE, OI'paHMuMBawIel o0JacTb
HKIIP
KOHLIeHTpaluuy, npessinaommx C , omnpenensgemelt no dopmysie (B.12).
HKIIP

B.7. MeTog pacyeTa AvHbI dakena npu CTPYMHOM rOPeHUM ropoymMx rasos

InmHa ¢dakesna L , M, IOpM CTPYMHOM TOPEHMM I'OPOUMX I'a30B PACCUMTEIBAT II0

o

dbopmysie:

0,4

L = KG , (B.40)
o

roe K - xo20dMuUMEeHT, KOTOPBIM [IPM MCTEUYEeHMUM CXATHX I'a30B [IPUHMMAETCS pPaBHBM
12,5; npu ucreuveHum naporBom daszel CYI' mym CII' - 13,5; OpM MUCTEUEeHUM XUIKOM
bazer CYI' mym CII' - 15;

-1

G - pacxon Topoyuero rasa, KI' X C

METOAUKA
BbIYMCNEHWNA YCNOBHOM BEPOATHOCTM NMOPAXEHWA YE/IOBEKA

(8 pea. U3smeHeHua N 1,

Mpunoxenue I

(obasaTenbHoe)
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yT8. Mpukaszom MYC P ot 09.12.2010 N 643)

I.1. Mpwn oueHKe NOXKapPHOro PUCKa ANA HAPYKHOWM YCTAHOBKM cneayeT pacCMaTpmMBaTh CeaytoLime onacHble GaKkTopbl:
(8 peq. N3meHeHusa N 1, ytB. NMpukazom MYC PO o1 09.12.2010 N 643)
- 136bITOYHOE AaBAEHME N UMMY/bC BOMHbI AaBAEHWA NPU CrOpaHWUK ra3o-, Napo- Uan NbleBO3AYLIHbIX CMeCei Ha OTKPbITOM NPOCTPAHCTBE;
- TEN/I0BOE U3/ly4YEHME NPU NOXKapax NPOINBOB FOPIOYMX KUAKOCTEM N NOXKapax TBEPAbIX MAaTEPUANO0B, Ppeasn3aunmn "orHeHHoro wapa", CTPYMHOM ropeHunu;
- BO34,eMCTBME BbICOKOTEMMEPATYPHbIX NPOAYKTOB CrOPaHMUA ra3o- UM NapoBO34YyLIHON CMeCU B OTKPbITOM MPOCTPAHCTBE.
Ecnm ana paccmaTpmBaemoi HapyKHOW YCTaHOBKM HEBO3MOXKHA peasiv3auma Kakoro-ambo ns yKkasaHHbIX Bblille ONacHbiX $GaKkTopos, TO 3TOT daKTop npu
OLeHKe NOTEeHLMANbHOrO PUCKA HE YYUTbIBAETCA.

YCJIOBHYI BEPOATHOCTbL Q (&) HNOopaxeHMs dejioBeka NpM peanlms3auumM J-TOTrOo

dj
CLleHapusa pasBUTUA aBapuM, KaK [OPaBUJIIO, BHUMCIAKT [0 3HAYEeHMAM [OpOoOUT—
byHxkumm Pr. B3amMMOCBSA3b BEJIMUMHEL Pr ¥ YCJOBHOM BEPOATHOCTM [OPaXeHUS

ycTaHaBaupaeTcsa Tabmmuen I'.1l, MexOy pPEHEepHEMM TOUKaMM KOTOPOM BO3MOXHA
JIMHEVHAsA MHTEPIOJNIALMA.

Tabanua .1 - 3HaYeHUs YCI0BHOW BEPOATHOCTM MOPAXKEHMS Ye/IOBEKA B 3aBUCUMOCTU OT BENIMYMHbI NPOBUT-GYHKLUKN Pr
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YciyoBHasa Benmumua npobuTr-oyHKuUmMmM Pr

BEPOSATHOCTD

IOpaxeHus, % 0 1 2 3 4 5 6 7 8 9
0 - 2,67 2,95 3,12 3,25 3,36 3,45 3,52 3,59 3,66
10 3,72 3,77 3,82 3,87 3,92 3,96 4,01 4,05 4,08 4,12
20 4,16 4,19 4,23 4,26 4,29 4,33 4,36 4,39 4,42 4,45
30 4,48 4,50 4,53 4,56 4,59 4,61 4,64 4,67 4,69 4,72
40 4,75 4,77 4,80 4,82 4,85 4,87 4,90 4,92 4,95 4,97
50 5,00 5,03 5,05 5,08 5,10 5,13 5,15 5,18 5,20 5,23
60 5,25 5,28 5,31 5,33 5,36 5,39 5,41 5,44 5,47 5,50
70 5,52 5,55 5,58 5,61 5,64 5,67 5,71 5,74 5,717 5,81
80 5,84 5,88 5,92 5,95 5,99 6,04 6,08 6,13 6,18 6,23
90 6,28 6,34 6,41 6,48 6,55 6,64 6,75 6,88 7,05 7,33
- 0,00 0,10 0,20 0,30 0,40 0,50 0,60 0,70 0,80 0,90
99 7,33 7,37 7,41 7,46 7,51 7,58 7,65 7,75 7,88 8,09

T'.2. YCJIOBHYK BEPOATHOCTHL I[IOPaXeHMUs uYeJiIoBeKa MSBOBITOUHEIM HOaBJIEHMEM IIPU
CTOopaHuM Traszo-, I[Iapo-, IBUIEBO3OYUHEX CMEeCelM Ha PAaCCTOSHMM Y OT DBIMIEHTpPpa
ONpenesyigioT B CJEeOyEeN I0CJIeNOBaATEJILHOCTH

- BBUMCJISIT M3OHITOUHOE naBJjieHme [JIEJIBTA P u® uMMIYJbBC 1 IO MeTomawm,
NpMBEOEHHEIM B [PUJIIOXeHUM B;

- ucxons m3 s3HaueHuy JEJIBTA P u i, BBHUMCISKRT BEJUUMHY OPOOUT-QYHKUMM Pr
no dopMmyJiam:

Pr = 5 - 0,261n(V), (r.1)
17500 8,4 290 9,3
Vo= (- ) (), (T.2)
IOEJIBTA P i

roe JHOEJIBTA P - m3ObITOUHOEe mamJjeHue, Ila;

i - wmMIyJIbC BOJIHE OaBJIeHMSI, I[la X C.
C noMmomein Tabsguiel I'.1l  onpemesialnT YCJOBHYKD BEPOSITHOCTBL IIOPaXeHUS
yeJjioBeKa. Hanpmmep, npwu 3HauveHum Pr = 2,95 sHauenme Q (a) = 2% = 0,02, a
dj
npu Pr = 8,09 3Hauenme Q (a) = 99,9% = 0,999.
dj
I'.3. YCJOBHYK BEPOSTHOCTH I[IOPAXEHMS YeJIOBEKa TEIJIOBHEM MB3JIyUYeHMEM I[IpU
noxape OpoJiMBa IOplYel XMIKOCTM, HOXape TBEPHOTO MaTepuala WM "OTHEeHHOM
mape" onpenensanT B CJelyllel NOCIeOOBAaTEeJIbHOCTM:
a) PacCuUMTHIBAT BeJMuUMHy Pr no dopwmyse:
1,33
Pr = -12,8 + 2,561ln(tg ), (r.3)
rne t - sddexTMBHOE BpeMs BKCIO3ULUM, C;
-2

d — MHTEHCHMBHOCTBb TeEeIJIOBOTO M3JydYeHusa, KBT x M , onopegenseMas B
COOTBETCTBMM C NPUJIOXEeHMEM B.

BemmumHuy t Haxom4aT:

1) 1nmng DoXapoB NPOJIMBOB TOPHUMX XMAKOCTEM M [NOXapOB TBEPOHX MaTepualioB

X
t=t + -, (T'.4)
0 u
roe t - xXapakKTepHoe BpeMAa OOHapyXeHMda Hoxapa, C (ODonyckKaeTcs NPMHMMAaTh €t =
0
5 c);
X - paccroghHue oT MEeCTa pPacloJIOXeHMS uYeJjioBeka IO 3O0HH, TIe

-2
VMHTEHCMBHOCTB TEIUJIOBOTO M3JIydeHMd He nperpemaeT 4 kBT x M, M;
-1



U - CKOPOCTb IOBMXEHMS uUeJiIoBeka, M X C (DonyckaeTcsa OpMHMMaATL U =
-1
=5MxcCc );

2) OJ1d BO3IOEMCTBUSA "orHeHHOTO mapa" BejMuMHa t [IpUHMMaAeTCHd B
COOTBETCTBUU C MPUIJIOXEeHUEM B;

©) c nomombio Tadbsuuel I'.1 ompenesyigioT YCJIOBHYK BEPOSATHOCTL IOpaXeHUS
yeJIOBEeKa TEeIJIOBEIM U3JIyUeHUEM.

B criyuae, eciM paIuMyC oudara Ioxapa IpM IIoxape IIpoJjiMBa, IIoXape TBEePIBX
MaTepMaJIOBR MK peanmzauum "or'HeHHOTO mapa" ©OoJsbie muim paBeH 30 M, YCJIOBHad
BEPOSATHOCTL [OpaXeHMus udejioBeka NpuHMMaeTcs pabBHOM 100%.

T'.4. YCJIOBHYK BEpPOSATHOCTL IIOpaXeHMs UeJioBeka IIpPpUM CTPYMHOM TI'OpeHUn
BHIUMCJIAIT CJIeyouyM o0pasoM:

- omnpenejydanoT OIMHY OGakejia IO METONY B COOTBETCTBUM C NIPUJIOXEHMEM B;

- B ciaydae, ecau L >= 30 M, YyCJIOBHas BEPOSTHOCTL I[OpPaXeHUsS IpUHUMAETCSH

o
PaBHOM 6%;
- B ciayduae, ecaum L < 30 M, yCJIOBHAsS BEPOSATHOCTH I[OPaXeHMUs IIpUHUMAETCS
o
paBHOM O.

I'.5. YCJIOBHYK BEPOATHOCTHL I[IOPaXeHMs UYeJIoOBeKa B pe3yJibTaTe BO3IEMCTBUS
BEHICOKOTEMIIEPATYPHEIX MNPOOYKTOB CI'OPaHMsa I'al30— WMJIM I[IapOBO3OYMHOM CMecu Ipu
peanmM3auum IoXapa-—BCIHIIKY BHUMCIISOT CJEOYRIMM 00pasOoM:

- OomnpemnejyiginT PaInyC BO3IEMCTBUSA BHICOKOTEMIIEPATYPHHX MNPOOYKTOB CITOPAaHUS
Taso- WM [apOBO3OYIIHOM CMECM B OTKPHITOM I[IPOCTPAHCTBE IO METOIY B
COOTBETCTBUM C MPUIIOXEeHUEM B;

- B ciaydae, ecaum R >= 30 M, YyCJIOBHas BEPOSTHOCTHL I[IOPAaXeHMUs MIPUHUMAETCS

F
paBuOM 100%;
- B ciaydae, ecam R < 30 M, yCJIOBHAs BEPOSATHOCTH I[IOPaXeHMUs [IPUHUMAETCSH
F
paBHOM O.

MpunoxkeHune [
(pekomengyemoe)

PACHETHOE ONPEAENEHME
KO3®ODPULIMEHTA Z YHACTUA B TOPEHNIN TOPHOYMX TA3OB U MAPOB
HEHATPETbIX NEFKOBOCM/TAMEHAIOLLMXCA MUOKOCTEN

O.1. IlpuBeneHHBIEe B NIPUJIOXeHMM [ pacdeTHble OQOPMYJEl NIPUMEHSITCS IS

cayuas 100m / (po vV o) < 0,5C [C -  HWXHMY KOHLEHTPALMOHHEI
I, CB HKIIP HKIIP

nopenesl pacnpoCTpaHeHMd [JIaMeHM Ta3a MM Hapa, s (OOBeMHBIX) ] M [IOMEUEHMM B
dopMe NPAMOYTOJIBHOTO MNapajiyleslenuIena C OTHOUWEHMEM IJIMHEl K LMPMHEe He 0OoJee
oAaTu.

O.2. KosbbuumeHT Z yyacTms TOPOUMX TI'al30B M I[IapOB HEe HATPETHEX BHIIE
TeMNepaTyps OKpyXaollel Ccpemsl JIETKOBOCIIJIaMEHAKMMXCA XMIKOCTEM NpM 3aJaHHOM

ypoBHe 3HaumMocTy Q (C > C) pacCCUmMTHBAKLT O QOpMyJaM:

1 1
- npm X <= -LuyY <= -3
HKIIP 2 HKIIP 2
-3 C

5 x 10 mm HKIIP



Z = ———m—m— po (C + —-———— ) X Y Z p (0.1)

m r,n0 O menbTa HKIIP HKIIP HKIIP
1 1
- npu X > -Luy > =S
HKIIP 2 HKIIP 2
-3 C
5 x 10 HKIIP
Z = —————=—= po (C + —-————— )FZ ’ (0.2)
m r,n0 O mesbTa HKIIP
rne C - OPeIsKCIOHEHUMAJIbHEM MHOXUTEJL, % (OOBEeMHBIX), PaBHBI:

0
- IIpM OTCYTCTBMM IIOIOBMXHOCTU BOB,D;yIHHOV[ CcCpenbl OJjid T'OpUMX I'a30B

3 m
cC =3,77 x 10 —-====== , (IO.3)
0 po V
T CB
- Ip¥Y TOOBMXHOCTM BOB3OYWHOM CpeIbl IJIS TOPUMX T'as0B
2 m
C =3x 10 —————=——- , (I.4)
0 po V. U
I CB
- npm OTCYTCTBUUA IIOOBVIXHOCTU BOS,IIyLHHOIZ Cpentel OJida ImIapoB

JIETKOBOCIIJIAMEHSINUXCS XUIKOCTEN

- OpM T[OIOBMXHOCTM BOS3IOYWHOM Cpens IJig I[IapoB JIETKOBOCILIJIAMEHSIIMXC S
XUIKOCTEM

roe m - Macca rasa uam napos JIBX, nocrynamoumMx B OODBEM MNOMEUEHMUS, KI';
mejbTa — OONyCTMMBIE OTKJIOHEHMSA KOHLUEHTpaluuM IIpM 3alaBaeMOM YPOBHe
3HauumocT Q(C > C), npmuBeneHHBle B Tabmamuue IO.1;
X ;Y , 2 - paccroaHmda 1o ocam X, Y m Z OT WMCTOUHMKA
HKIIP HKIIP HKIIP
[NOCTYIJIEHMA Ta3a WM Iapa, OTPaHMYEHHBEe HMXHMM KOHLIEHTPALMOHHBIM [IPEeIeJIOM
pPacropOoCTpaHeHMsa ILJlaMeHM COOTBETCTBEHHO, M; PaCCUMTHBAKTCH IO OGopMmyJaM
(1.10) - (O.12);
L, S - mimMHa M WMpMHA IIOMEUEeHMS COOTBETCTBEHHO, M;
2
F - njowapps nojsia nomMemeHms, M o
-1
U - HOOBMXHOCTBL BOS3IOYWHOM Cpeme, M X C
C

- KOHIEHTPAalVd HACHIIEHHEIX [MapOB NPM pPacdyeTHOM Temrneparype t , °C,
H p

[)

BO3IOyxXa B HnoMemeHum, % (0OBEeMHBIX) .

Tabmmua .1 - JonyCcTuMMBIE OTKJIOHEHMA KOHLEeHTpaumuy nOejabTa OIpUM SadaHHOM



YypOBHe sHaumMocTu Q(C > C)

XapakTep paclpenejieHMs KOHILIeHTpaluumn _ oejbTa
Q(C > C)
Iisa TopouMx I'a30B IPU OTCYTCTBUM NOABMXHOCTU 0,1 1,29
BO3IYWHOM Cpemnsl
0,05 1,38
0,01 1,53
0,003 1,63
0,001 1,70
0,000001 2,04
s TopouMx T'a30B MNPUM MNOIBMXHOCTU BOS3IYIIHOM 0,1 1,29
cpensl
0,05 1,37
0,01 1,52
0,003 1,62
0,001 1,70
0,000001 2,03
s napoB JIETKOBOCILJIaMeHswmmMxcsa xuakocTem npu |0, 1 1,19
OTCYTCTBUM [NOIBMXHOCTM BOBOYUHOM Cpensl
0,05 1,25
0,01 1,35
0,003 1,41
0,001 1,46
0,000001 1,68
[JIg mapoB JIETKOBOCIIJIAMeHamMxcs xuakocTer npm |0,1 1,21
IIONBMXHOCTM BOS3IYIIHOM CpPeIb
0,05 1,27
0,01 1,38
0,003 1,45
0,001 1,51
0,000001 1,75

IO.3. Kouuenrpaums C wmoxeT OHTL HauzmeHa oo dopmyrie:

H



rne P — JaBJIEHVE HACBIEHHBIX I1apOoB IIPU pacquHOIZ TeMIleparype (HaXO,J:L,CIT nus3

H
CIIPaBOYHOM JIMTEepaTypH), klla;
P - aTmocbepHOoOe namJjeHue, pabBHoe 101 «lla.
0
YPpOBEHb 3HAUYMMOCTHU Q(C > Q) BHIOMpPAIT, MCXOOA u3 ocobeHHOCTEMN

TEXHOJIOTMUYEeCKOT'O Ipoliecca. JomnyckaeTcs npuHmMaTe Q(C > C) paBuHemM 0,05.

O.4. KosbbuumeHT 7 ydyacTus [IapOB HEHATPETHX JIETKOBOCIJIAMEHSIMMXCS
XUOKOCTENM MPpM CIOopaHuM [NapOoBO3IOYIIHOM CMEeCKy MOXeT OBTH onpenejieH Mo rpaduky,
IpMBENEeHHOMY Ha pucyHke I.1.

9,31

0,24+

011

0,0
9,

2 0,4 0.6 0.8 10X

PucyHok A.1 - 3aBucmmoctb Z o1 X

3HaueHMsa X pPacCCUMTHBAKT 10 QopMyJie

{C / C*, ecm C <= C*
H

H

X =< ’ (I.8)
1, ecim C > C*

H

roe C* - BeJMuMHa, 3alaBaeMas COOTHOUEHMEM
c* = puC , (m. 9)

cT
roe du - sddexTmBHE kKOm(QOMIMEeHT M3OBITKA TOPIOYETO, NPMHMMAEMHM paBHEM 1,9.
PaccrogHma X ;Y n 7z PacCuMTHBaT IO QopMyJiaMm:
HKIIP HKIIP HKIIP

00,5
X = K L(K x ln-————-————- ) , (I.10)
HKIIP 1 2 C
HKIIP
nenbTa C
00,5
Y = K S(K x ln-———-————- ) , (IO.11)
HKIIP 1 2 C
HKIIP
nenbTa C

00,5



Z = K H(K x ln-————————- ) p (0.12)

HKIIP 3 2 C
HKIIP
roe K - KO2QOMULMEeHT, NpMHMMaeMell paBHeM 11,1314 1Ojua TopouMx Tas3o0oB U
1
1,1958 - pOna JIeTKOBOCHJIAaMEHAMMXCA XUIOKOCTEMN;
K - xonbduumeHT, NpMHMMAaeMsM paBHEM 1 Ojg TopouMx TIas30oB u K =
2 2
T / 3600 - Oja JIETKOBOCIUIAMEHARIMXCH XUIKOCTEM;
K - xondbduumeHT, npmHMMaeMmslt paBHEIM 0,0253 n0msa ropiouux TasoB IIpu
3
OTCYTCTBMUM MNOIBMXHOCTM BO3OymHOM cpensl; 0,02828 - 1nOmns Topouux ITazs0B IIpK
IIOOBMXHOCTM BO3nOywHOM cpensl; 0,04714 - Ojg JIETKOBOCIUJIAMEHAUMUXCSA XUIKOCTEM
npu OTCYyTCTBUU IOOBUXHOCTHU BOBIOYIHOM cpenst n 0,3536 - s
JIeTKOBOCIIJIaMEHANIMXCA XUIOKOCTEN MNPY NOIBMXHOCTM BO3OYWHOM Cpen:;
H - BBHICOTa IOMENEHMUS, M.
[Ipy OTpMLIATEJIBHBIX BHAaUYeHMAX JIOTapuOMOB paccTosaHUa X 4 n 2z

HKIIP HKIIP HKIIP
NpUHMMalTCca paBHEMU 0.




