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MWHUCTEPCTBO POCCUMCKOW ®EQEPALIUY NO OENAM MPAXOAHCKOW
OBOPOHbI, YPE3BbIYAWHbLIM CUTYALIMAM U NTUKBUOALNU
MNOCNEACTBUN CTUXUNHBLIX BEACTBUN

NMPUKA3
oT 25 mapta 2009 r. N 182

OB YTBEPXXOEHUN CBOOA NPABUN
"OMNPEQENEHWE KATEFTOPUW MOMELLEHWUA, 30AHUA U HAPYXHbIX
YCTAHOBOK MO B3PbIBOMOXAPHOM U MOXXAPHOM ONMACHOCTU"

Cnuncok N3MeHsIIoLLMX JOKYMEHTOB
(B peq. N1ameHeHns N 1,
yTB. NMpukaszom MYC P® o1 09.12.2010 N 643)

B cootBetcTBUM ¢ PepepanbHbiM 3akoHOM OT 22 umions 2008 r. N 123-P3 "TexHunyeckuin pernameHT o
TpeboBaHusax noxapHoh 6e3onacHocTn" (CobpaHne 3akoHogaTenscTea Poccuiickon Pepepaumm, 2008, N 30 (4. 1),
cT. 3579), Ykasom [peangeHta Poccuiickon ®epepaumm ot 11 mona 2004 r. N 868 "Bonpocbl MuHuctepcTtea
Poccuiickon depepaumm nNo  genam rpaxaaHCKo OOOpPOHbI, Ype3BblHaHbIM - CUTyauusiM U NMKBMOALUK
nocrnencTemn ctuxmmHblx 6eacteun” (CobpaHue 3akoHodaTenbcTBa Poccuiickon ®epepauun, 2004, N 28, crT.
2882; 2005, N 43, cT. 4376) u MNoctaHosneHnem lMpasuTtenscTBa Poccuickon ®egepaummn ot 19 Hosbps 2008 r. N
858 "O nopsagke paspaboTkm v yTBEepxaeHuss csogoB npasun” (CobpaHuwe 3akoHogaTenbctBa Poccuiickon
depepaumm, 2008, N 48, cT. 5608) npukasbiBato:

YTBepauTb 1 Beectn B gencteme ¢ 1 masa 2009 r. npunaraembli ceog npasun "OnpegeneHne kateropun
NMOMeLLLeHNI, 30aHMN U HAPY>KHbIX YCTAaHOBOK NO B3PbIBOMOXapPHOM 1 NOXapHOW onacHocT".

MuHucTp
c.K.wuounry

cBOA NPABUN
Cn 12.13130.2009

OMNPEAENEHVE KATETOPU NOMELLEHUW, 30AHUNA
N HAPYXXHbIX YCTAHOBOK MO B3PbIBOMOXXAPHOW U MOXXAPHOM ONACHOCTU

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

[ata BBegeHus - 2009-05-01
Cnncok N3MeHsIIoLWMX JOKYMEHTOB
(8 pea. NameHeHns N 1,
yTB. NMpukaszom MYC P® o1 09.12.2010 N 643)
Mpeancnosune

Llenu n npuHuunel ctangapTtusaumm B Poccuickon ®eanepaumm yctaHoBneHbl deaepanbHbiM 3aKOHOM OT 27
aekabps 2002 r. N 184-®3 "O TexHW4yeckoM perynuposaHuun", a npasuna npuMMEHEeHUs CBOAOB Npasun -
MoctaHoeneHuem [lpasutenbctBa Poccuickon Pepepaumm "O nopsgke paspaboTkm U yTBEPXKOEHUS CBOOOB

npaeun" ot 19 Hos16pst 2008 r. N 858.

CeeneHuns 0 ceoge npasun

1. PASPABOTAH @'Y BHUMMNO MYC Poccuw.
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2. BHECEH TexHuyeckum komuteToM no ctaHgaptusauum TK 274 "MoxapHasa 6e3onacHocTb".

3. YTBEP>XOEH VI BBEJEH B OEVUCTBUE Mpukazom MYC Poccum ot 25 mapta 2009 r. N 182.

4. SAPEM'MCTPUPOBAH ®enepanbHbiM areHTCTBOM MO TEXHUYECKOMY PerynmpoBaHmio 1 METPOSOrK.
5. BBEOEH BINEPBBbIE.

1. ObnacTb npuMmeHeHus

1.1. Hactoswmn cesog npasun paspaboTaH B COOTBETCTBUM CO cTaTbsamu 24, 25, 26, 27 depepanbHOro
3akoHa oT 22 wmona 2008 r. N 123-®3 "TexHuueckun pernameHT 0 TpeboBaHMAX NoxapHon 6GesonacHocTn',
ABMNSIETCA HOPMAaTMBHbLIM LOKYMEHTOM MO NoXapHow GesonacHocTn B obnactu ctaHgapTu3auum 0o6poBONbHOrO
NPUMEHEHU U yCTaHaBnNuBaeT MeToAbl OnpeaeneHns KnaccuduKaLmMoHHbIX MPU3HaKOB OTHECEHUS 34aHun (unm
yacTeln 3gaHun mexagy NPOTUBOMNOXapHBIMU CTEHaMU - MOXAaPHbLIX OTCEKOB), COOPY>KEHWIA, CTPOEHUN 1N MOMELLEHUN
(Banee no TeKCTy - 34aHUA WM MOMELLEHUI) MPOU3BOACTBEHHOrO W CKNAACKOro HasHadeHusa knacca PS5 K
KaTeropusiMm no B3pPbIBOMOXaPHOM M MOXaPHOW OMACHOCTUK, a Takke MeToAbl onpeferneHns KrnaccudukaumoHHbIX
NPU3HAKOB KaTeropui Hapy>HbIX YCTAHOBOK MPOWM3BOACTBEHHOINO U CKNaACKOro HasHadeHus (ganee no TEKCTy -
HapyXHble YCTaHOBKW) NO MOXapHON OMNacHOCTH.

1.2. Knaccudukaumsa sgaHuin 1 noMeLLeHnin Mo B3pbIBONOXAPHON 1 NOXapHOM ONacHOCTU MpUMeEHsieTcsa Ans
yCTaHOBMNeHus1 TpeboBaHMI MNoxapHoW ©Oe3onacHOCTW, HarnpaBfeHHbIX Ha NpefoTBpalleHMe BO3MOXHOCTU
BO3HWKHOBEHWS noxapa W obecrneyeHMe MPOTUBOMOXAPHOM 3aluuTbl fogen u uMmyllectsa B criyyae
BO3HWKHOBEHWS noxapa.

KJ'IaCCMCbI/IKaLLMﬂ HapyXHbIX YCTAHOBOK MO no>|<apH0171 onacHOCTKM wucnone3dyeTtca AOnAa YyCTaHOBNEeHUA
Tpe6OBaHMl71 |'|O)K3pHOl71 6e3onacHocTy, HanpaelieHHbIX Ha npeaoTepalleHne BO3MOXHOCTU BO3HUKHOBEHUA
noXxapa u obecneyeHne FIpOTIABOI'IO)KapHOﬁ 3aWwunThl nogen m nmvyulecrtesa B Cliydae BO3HUKHOBEHUA MNoXapa Ha
HapYyXHbIX yCTaHOBKaX.

1.3. HacTtosawuin ceof npasun He pacnpocTpaHaeTcs:

- Ha nomMelleHna n 3gaHuna Oanda npom3BoactBa U XpaHeHUA B3pbiBYATbIX BeELECTB (p,anee - BB), cpencte
MHUUMnpoBaHNA BB, 3maHua u COOpyXeHuda, npoekTtnpyemble nNno cneunanbHbIM HOpMaM W npaBunam,
yTBEPXOEHHBIM B YCTAHOBJIEHHOM MNMOPAOKE;

- Ha HapyXHble YCTaHOBKU ON1A NMpoun3BOACTBa U XpaHEeHUA BB, cpencte MHMULMUpPOBaHUA BB, HapyXHble
YCTaHOBKU, NPOEKTUPpyeEMbIE NO cneunanbHbiIM HOpMaM U Npasunam, yTeepXxageHHbiM B YCTaHOBJ1IEHHOM nop4dake, a
TakKkKe Ha OUEeHKY YPOBHA B3PbIBOOMACHOCTU HAPYXXHbIX YCTAHOBOK.

1.4. Hactoawun ceog npaBun MoOXeT ObiTb MCMNOMNb30BaH Mpu paspaboTke cneunanbHbIX TEXHUYECKMX
YCMOBUI NpY NPOEKTUPOBAHUM 30aHWIN, COOPYXKEHUI, CTPOEHUI U HAPYXXHbIX YCTaHOBOK.

2. HopmaTuBHbIe CCbInKK

B HacToslLLem cBoage npasui ncnosib3oBaHbl HOPMaTUBHbIE CCbINTKN Ha cnep.yrou.mﬁ CTaHOapT:

FOCT 12.1.044-89*. Cuctema crtaHgaptoB OesonacHocTu Tpyda. [MoxapoB3pblBOONACHOCTb BELLECTB U
MaTepuanoB. HoMeHknaTypa nokasaTtenemn u Metogbl UX onpeaeneHuns.

MpumevaHue - lpu nNonNb3oBaHUM HACTOSALMM CBOOOM MNpaBun UenecoobpasHo NpoBepuUTb AencTBUe
CCbINIOYHBIX CTAHAAPTOB B WH(OPMAUMOHHOM cucteme oOLero nonb3oBaHWs - Ha oduumanbHOM cawTe
degepanbHOro areHTCTBa MO TEXHUYECKOMY PErynmpoBaHuio U MeTponorun B cetn NHTepHeT unmn no exerogHo
n3gaBaemMomMy MHpopmaLMoHHOMY ykasaTento "HaunoHanbHble cTaHAapThl", KOTOPbIA OMyOnMKOBaH MO COCTOSIHMIO
Ha 1 siHBaps TekyLlero roga, v no COOTBETCTBYHOLLUM eXEMECAYHO u3gaBaemMbiM MHOOPMaLMOHHBIM YKasaTensim,
onyo6rnuKkoBaHHbLIM B Tekyllem rogy. Ecnu ccbinoyHbll cTaHAapT 3aMeHeH (M3MEeHeH), TO Mpu Mofb30BaHWMU
HacTOAWMM CTaHOapToOM crnegyeT pPyKOBOACTBOBATbCA 3aMEHSIOWWM  (M3MEHEHHbIM) cTaHgapToMm. Ecnu
CCbINOYHBIN CTaHAapT OTMeHeH 6e3 3aMeHbl, TO MOMoXeHWe, B KOTOPOM [daHa CCbiflka Ha Hero, NMpUMeHsieTcs B
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YyacTu, He 3aTparmBaroLLEen 3Ty CChIfKY.
3. TepMuHbl 1 onpeaeneHnst
B HacTosLLeM cBoae npaBusi NPUMEHSAOTCS cnegyowme TEPMUHbI C COOTBETCTBYHOLLMMUW ONpeaeneHnaMu:;

3.1. ABapMI;IHaFl cutyauua: cutyauusa, XxXapakrepudyruwladaca BepOATHOCTbHO BO3HUKHOBEHUA aBapun C
BO3MOXHOCTbIO AanbHenLwero ee pa3BnTUA.

3.2. BapblB NapoBo3adyLIHOrO o6naka: MPOLECC CropaHusi roproveit NapoBO3AYLUHOW CMEeCU B OTKPbITOM
NpocTpaHCcTBe ¢ 06pa3oBaHMEM BOSH AABMEHMS.

3.3. B3pblB nNapoBO3gyLUHOW CMeECUM B OrpaHMyYeHHOM obbeme (pes3epByape WM MNpPOM3BOLACTBEHHOM
noMeLLeHnn): nNpoLecc cropaHns obpasoBaBLUENCS B OrpaHUY4eHHOM OBbeme roprodert NapoBO3AYLLIHON CMECKU C
NOBbILLIEHNEM AaBMNEHUS B 3TOM 00beEME.

3.4. B3pbiB pesepByapa C NeperpeTon >XUOKOCTbIO MpyM BO3OENUCTBUM Ha HEro ovara noxapa: npoLecc
paspyLleHns pesepByapa npu Harpese OT o4ara noxapa Haxogslwencsa B pesepByape XUAKOCTU 40 TeMnepaTypbl,
NpeBbILAOLWEN HOPManbHY0 TemnepaTypy KUMeHusl, C JanbHENUM B3pbIBOOOPa3HbIM BCKUMAHUEM >KUOKOCTW.
Mpouecc conpoBoxgaeTcsi 06pasoBaHNEM BOSH AaBMEHUS U, ECIN XUOKOCTb roptoyast, "orHeHHbIM wapom”.

3.5. B3prBOO|'IaCHaF| CMeCb: CMeCb BO3adyxa wunn okucnutena C roprymMmmn  rasamuy, napamu
NErkoBOCNMaMEHSILWMXCA  XUOKOCTEN, roppoyMMmM  nblnaAMmn  Unn - BOJIOKHaAMK, KOTOpada npu onpep,eneHHoﬁ
KOHUEeHTpauun n BO3HMKHOBEHNN NCTOYHUKA MHULIMMPOBAHUA B3pbiBa crnocobHa B30pBaTbCA.

3.6. Bpemsa oTknoyeHna (BpeMsi cpabaTtbiBaHMs): NPOMEXYTOK BPEMEHM OT Hayana BO3MOXHOMO
NOCTYNSIEHUSA roproyero BeLwecTsa u3 Tpybonposoga (nepcopaums, paspbiB, USMEHEHNE HOMUHANBHOIO AaBeHUs
W T.M.) O NOMHOrO NpekpaLLeHnsa NOCTYNNEHNS rasa Unm XXMOgKocTn B NOMeELLEHNE.

3.7. Karteropusi noxapHor (B3pblBONOXAPHOW) onacHOCTM 06bekTa: KnaccudukaunoHHasl XxapakTepucTuka
noXkapHoun (B3pbIBOMOXapPHOM) ONACHOCTU 34aHusa (UNM YacTen 34aHus Mexay NpPOoTMBOMOXApHbIMU CTEHaMK -
NnoXkapHbIX OTCEKOB), COOPYXXEHWUSI, CTPOEHUSA, MOMELLEHUSA, HAPY>KHOW YCTaHOBKM.

3.8. JNlornyeckoe pepeBo cOObLITUN: rpadmyeckoe OTpaxeHue OoOLero xapakrepa pasBUTUS BO3MOXHbIX
aBapUMHbLIX CUTyaUMin U aBapuin C OTPaXXeHMEM MPUYNUHHO-CNEOCTBEHHON B3aMMOCBSI3M COOLITUIA B 3aBMCMMOCTU
OT cneundurKkM onacHOCTM 06 beKTa OLIEHKN pUcKa C YYETOM BIIUSIHUSE HA HUX UMEIOLLMXCS 3aLUTHBIX MEePONPUSTUIA.

3.9. OrHeHHbIN Wap: kpynHoMacLTabHoe Anddy3noHHOE ropeHne, peanusyemMoe npu paspblBe pesepsyapa
C roproyven XuaKoCTbIO UMK rasom Nof AaBrneHneM ¢ BOCTNNIaMEHEHNEM COAEPXXUMOro pe3epsyapa.

3.10. Moxap B nomeLLeHun: npouecc AN dHY3MOHHOTO ropeHns TBEPAbIX, XUAKMX 1 ra30006pasHbIX roproymnx
BELLEeCTB, Haxo4sAWMXCcs B NOMELLEHUN, Bbi3bIBaOLW M MPOrPEB CTPOUTENBHBLIX KOHCTPYKLUUA U TEXHONOTMYECKOTO
obopyaoBaHMsa ¢ BO3MOXHOW NOTEPEN MU HECYLLLE CMOCOBHOCTMW.

3.11. lpoekTHaa aBapwus: aBapus, ONa NpegoTBpaLleHnNss KOTOPOW B MPOEKTE MPOMBbILLNIEHHOrO OObekTa
npeaycmMoTpeHbl cucteMbl obecneveHns ©e30nacHOCTW, rapaHTupylowmne obecrneyeHne 3afaHHOro YpPOBHSA
©e3onacHocTu.

3.12. MNoxapHasa Harpyska: KonM4ecTBO TEMNNOTbl, KOTOPOE MOXET BbIAENUTHCA B NOMELLLEHME NPU NoXape.
3.13. Paamep 30HbI: NPOTAXKEHHOCTb OFpaHUYEHHON KakMM-Nnbo o6pa3omM YacTu NpoCTpaHCTBRa.

3.14. CueHapuin aBapuu: MOAenNb MOCNeAoBaTENbHOCTM COObITUIN C ONpeaerieHHON 30HOW BO3AEWNCTBUS
onacHbIX haKTOpOB NoXapa Ha Moaen, 30aHus, COOPY>KEHUSA N TEXHONornyeckoe obopynoBaHume.

3.15. YaenbHasa noxapHasi Harpyska: KormM4ecTBO TENMOThl, KOTOPOE MOXET BbIAENUTLCSA B MOMELLEHNE MPK
noxape, OTHECEHHOE K MnoLiaau pa3MeLLeHNst HaxoasALLIMXCS B MOMELLEHUN FroPYnX U TPYAHOTOPIOYMX BELLECTB U
maTepuarnos.
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3.16. YacToTa peanusaunn cueHapua aBapun: 4Yactota BOSHMKHOBEHNA U pa3BUTUA BO3MOXHOIO cueHapua
aBapun B onpe/J.eneHHbM nepuoa BpeMeHu.

4. Obwme NonoxxeHus

4.1. To B3pbIBOMNOXaPHON M NOXAapPHOW OMacHOCTU MOMELLEeHUs nogpasaenstoTca Ha kaTeropum A, b, B1 -
B4, ' v [1, a 3pgaHus - Ha kaTeropun A, b, B, ' n [.

Mo noxxapHOM oNacHOCTWN HapyXXHble YCTaHOBKW Nofpa3sgenstoTces Ha kateropum AH, BH, BH, T'H n H.
4.2. Kateropyv nomeLleHUn U 34aHuiA onpedenstoTcs Mcxogs M3 Buaa HaXOASAWMXCA B NOMELLEHUsIX
roptouMx BeELLECTB U MaTepuanoB, MX KONMUYECTBa W MOXapOOMnacHbIX CBOWCTB, a Takke ucxoda m3 00beMHo-

NaHMpPOBOYHbIX peLueHwZ NomeLLEeHN n XapakTepucTuk NnpoBoAuUMbIX B HUX TEXHOJITONMYeCKnxX npoLeccos.

KaTeFOpMM HapyXHbIX YCTAHOBOK onpeaendrTca uUcxogda U3 noXxapoonacCHbIX CBOMCTB HaxogsLmxcs B
YCTaHOBKaXx ropro4ymnx seLecrtB 1 MmatepuanoB, UX Konn4ectea v 0COBEHHOCTEN TEXHONMOMMYECKMX npoLeccos.

4.3. OnpepeneHne MnoXapoonacHbIX CBOWCTB BELECTB M MaTepuarioB NPOU3BOAUTCA Ha OCHOBaHUM
pe3ynbTaToB WCMbITAHUA WNW pacyeToB MO CTaHAApTHbIM METoAMKaM C Yy4eTOM TMapaMeTpPoB COCTOSIHUS
(naBneHus, TemMnepaTtypbl 1 T.4.).

ﬂ,OI'IyCKaeTCﬂ ncnonb3oBaHne ocbwuwaano OI'Iy6]'II/1KOBaHHbIX CnpaBO4HbIX AOaHHbIX MO NOXapoonacCHbIM
CBONCTBaM BELLECTB 1 mMaTepunanos.

[onyckaeTca ucnonb3oBaHUe NokasaTernei NoXapHoW OnacHOCTW ANs CMecei BELLecTB U MaTepuanos no
HanGornee onacHOMy KOMMOHEHTY.

5. KaTteropuun nomeLleHnii No B3pbIBOMNOXKapHON 1 NOXXapHOW ONacHOCTU

5.1. KaTteropuv nomelleHuii No B3pbIBOMNOXXapHON U MOXAPHOW ONacHOCTM MPUHMMAIOTCS B COOTBETCTBUM C
Tabnuuen 1.

Tabnuua 1 - Kateropumn nomeLLeHnn No B3pbIBONOXapHOM U NOXapHOW ONacHOCTU
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KaTeFOpMﬂ nomMelLleHnaA XapaKTepVICTVIKa BeLwecTB U Mmatepuanos, HaxoOALWnNXca (06pau.|,a+ou.|,1/|xc;|) B nNomMmeLlieHnn

A "optoune rasbl, NerkoBocnnamMmeHsLWMecs XnaKocTu ¢ TemnepaTypor BChbIWKM He 6onee 28 °C B Takom
noBblLLEHHas KonuuyecTBe, YTO MOryT o6pa3oBbiBaTh B3PbIBOOMACHbIE MApOra3oBo3ayLUHbIE CMECH, MPU BOCMaMeHeHUN
B3PbIBOMNOXapOONacHOC | KOTOPbIX pa3BMBaeTCs pacyeTHoe M3ObITOYHOE AaBneHve B3pbiBa B NOMeLLeHny, npeBbiwatolee 5 klMla, m
Tb (vnu) BelecTBa U MaTepuarnbl, CNOCOOHbIE B3PbIBATHCA U ropeTb NpU B3aMMOAENCTBUM C BOLOW, KNCMIOPOAOM
BO34yxa WUnuv Apyr ¢ Apyrom, B TaKkOM KOMMYECTBE, YTO pacyeTHoe U3bbITOUHOe AaBrieHre B3pbiBa B
nomeLleHnn npesblwaeT S klMa

b Foproqwe Nbifin NN BOJTOKHA, NnerkoBocriaMmeHarwmneca Xngkoctm ¢ TeMHepaTypoﬁ BCMbIWkKM 6onee 28 °C,
B3pbIBOMNOXapoonacHOC | ropr4une XnakocTtmn B TaKOM Konn4ecTtee, YTO MOryT O6pa3OBbIBaTb B3pbiBOOMNAacHbIE MNbllieBO3aYyLHbIE UMK
Tb napoBo3fyLwHble CMeCH, nNpu BoCcniiaMmeHeHUn KOTopbIX pa3BnBaeTCA pac4eTHoe M30bITOMHOE AaBneHne

B3pblBa B NomeLLeHun, npesbiwatowee 5 klMla

B1-B4 "optoyne 1 TpyAHOroproYmne XXUOKOCTU, TBEPAbIE FOPHOYMNE U TPYQHOroptoYMe BELLECTBA M MaTepuarnbl (B TOM
No)XapoonacHoCTb yucne Nbin 1 BONOKHA), BeLecTBa U maTtepuarbl, CocoOHbIE MpU B3aMMOAENCTBUM C BOLOW, KMCITOPOLAOM
BO34yXa WUInv gpyr ¢ ApYrom TOMbKO ropeTb, NPy YCIOBUN, YTO MOMELLEHUS], B KOTOPbIX OHWU HAXoOsTCS
(obpalyatoTcsl), He OTHOCATCS K kaTeropum A

wnu b
I Heroptoune BelecTBa 1 maTepuarbl B ropsideM, packaneHHOM Unu pacnnasneHHOM COCTOSIHUN, npoLecc
yMepeHHasi 06paboTKM KOTOPbIX CONPOBOXAAETCS BblAENEHMEM TYYUCTOrO TeNna, UCKP 1 NramMeHun, 1 (Mnm) roptovme

noXapoonacHOCTb rasbl, XKMOKOCTU N TBEPAblE BeLleCTBa, KOTOPbIe CXKXUraloTCA Unn yTurimsnpyrTca B Ka4ecTee Tonnmea

a Heroproqwe BelecTea U matepualbl B XONTOAHOM COCTOAHUN
NOHWXXeHHasA
noXapoonacHOCTb

MpumevaHus:

1. MeToabl onpegeneHns kaTeropuii nomelLeHnin A n b yctaHaesnusatoTcs B
COOTBETCTBUU C NpUNoXeHnem A.

2. OTHeceHuWe nomelleHus k kateropun B1, B2, B3 nnn B4 ocywiecTBnsieTcs B 3aBUCMMOCTM OT KONIMYECTBA M crocoba pasmeLleHuns
MoXXapHOW Harpy3ku B yka3aHHOM MOMELLLEHMUN U ero 0O bEMHO-MNAaHMPOBOYHbIX XapakTEPUCTUK, a Takke OT NoXapoonacHbIX CBONCTB
BELLECTB M MaTepuanos, COCTaBMNALLMX NOXapHYO Harpy3ky. PasgeneHue nomelleHun Ha kateropum B1 - B4 pernameHTupyeTcs
NOSIOXXEHNAMM B COOTBETCTBUM C NpUNoxeHnem b.
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5.2. OnpepeneHne kateropuin NOMeLLEHUn cnefyet OCYLUECTBMAATb MyTEM NOCredoBaTeNbHOM NPOBEPKU
NPUHAANEXHOCTU MOMELLEHMS K KaTeropusim, npmeefeHHsIM B Tabnuue 1, ot Hanbonee onacHou (A) K HauMeHee
onacHou ([).

6. KaTteropuu 3gaHuin no B3pbIBONOXapHOW U NOXapHOW ONacHOCTU

6.1. Kateropun 3gaHuin No B3pbIBOMOXAPHON M MOXapHOW OMaCHOCTU ONPefensiTcs ucxoas U3 gonv u
CYMMWPOBaHHOM NoLwagm NoOMeLLEHNIA TON UM MHOW KaTeropmm ONacHOCTU B 3TOM 34aHUN.

6.2. 3gaHne oTHocUTCA K Kateropum A, ecnu B HEM CyMMMpPOBaHHasi Nnowiadb NOMELLeHUn kateropum A
npesbiwaeT 5% nnowaamn Bcex nomeLteHnn nnm 200 ka. M.

6.3. 3maHne He OTHOCUTCA K KaTeropum A, ecrim CyMMUpPOBaHHas nrowlagb MOMELLeHWn kateropum A B
30aHun He npesblwaeT 25% cyMMUPOBaHHON Nnowagn Bcex pasmeLLeHHbIX B HEM nomeLleHni (Ho He 6onee 1000
KB. M) U 3TU MOMELLEHMS OCHALLATCA YCTaHOBKaMM aBTOMATUYECKOTO NOXaPOTYLLEHWS.

6.4. 3gaHue oTHocUTCS K kaTeropun b, ecrnv ogHOBPEeMEHHO BLIMOSHEHb! CrieAyoLne yCnoBus: 3gaHne He
OTHOCUTCA K KaTeropum A M CyMMUpOBaHHasd nnowagb nomeweHnn kateropyi A u B npesblwaeT 5%
CYMMMpPOBaHHOM nnowaamn scex nometleHni nnm 200 ka. M.

6.5. 3gaHve He oTHOCMTCA K KaTeropun b, ecnm cymmumpoBaHHas nnowaab noMmelleHun kateropun A n b B
30aHun He npesblwaeT 25% cyMMUPOBaHHON Nnowagn Bcex pasmeLLeHHbIX B HEM nomeLleHni (Ho He 6onee 1000
KB. M) 1 3TU NOMELLEHUS OCHALLATCH YCTaHOBKaMM aBTOMaTUYECKOro NoXapoTyLLEHS!.

6.6. 3gaHne oTHoCUTCA K KaTteropum B, ecnn 0gHOBpPEMEHHO BbINOSHEHbLI Cneayowme ycrnoBsus: 3gaHue He
OTHocuTCA K kateropum A unu B n cymmupoBaHHas nnowagb nomMeweHun kateropun A, b, B1, B2 n B3
npesbiwaeT 5% (10%, ecnu B 3gaHum OTCYTCTBYIOT NOMeLLLeHMs KaTeropuin A n B) cymmumposaHHOM nnowagn Bcex
nomMeLLeHNI.

6.7. 30aHne He OTHOCUTCA K KaTeropun B, ecnu cymmupoBaHHas nnollaab nomelleHmn kateropun A, b, B1,
B2 1 B3 B 3gaHun He npesblwaeT 25% CyMMMPOBaHHOM MoWaan BCeX pasmeLleHHbIX B HEM NOMeLLeHU (HO He
6onee 3500 KB. M) U 3TX NOMELLIEHNSI OCHALLAOTCA YCTAaHOBKaMM aBTOMAaTUYECKOrO NOXapOTyLLUEHNS.

6.8. 3aaHne oTHocuTCS K Kateropun I, eCnm o4HOBPEMEHHO BbINOMHEHbI CrieayoLne yCcnoBus: 3gaHne He
OTHocuTCS K kaTeropum A, b unu B n cymmmnpoBaHHas nnowiaab nomelleHun kateropun A, b, B1, B2, B3 n I
npesbiwaeT 5% CyMMMPOBaHHOM NMOLWaamn BCeX MOMELLLEHUN.

6.9. 3gaHne He oTHOCUTCS K KaTeropum [T, ecnu cymmmMpoBaHHas nnowaab noMeleHun kateropun A, b, B1,
B2, B3 u " B 3gaHumn He npesbiwaeT 25% CyMMMPOBaHHOW MAoWwaan BCex pasMeLLeHHbIX B HEM NMOMeLLeHUn (HO

He 6ornee 5000 kB. M) 1 nomeleHnsa kateropui A, b, B1, B2 n B3 ocHallaloTca ycTaHOBKaMU aBTOMaTU4ECKOro
NOXapOoTyLUEHMS.

6.10. 3gaHne oTHocuTCA K kaTeropum [, ecnu oHo He OTHocuTCA K kaTeropun A, b, B unn I,
7. KaTteropmm HapyXHbIX YCTaHOBOK MO NOXapHO OnacHOCTH
7.1. KaTeropumn Hapy»HbIX YCTAHOBOK MO NMOXapHOWM ONacHOCTM NPUHMMAaOTCS B COOTBETCTBUM C Tabnvuen 2.

Tabnuua 2 - Kateropun Hapy>kHbIX YCTaHOBOK MO NOXapHOW ONacHOCTU
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Kateropus HapyXHon
YCTaHOBKU

Kputepumn oTHeCEeHUst HapY>KHOW YCTAHOBKM K TOW UMW MHOI KaTeropuu rno NoXxapHoW onacHocTU

AH
noBblLLIEHHas
B3PbIBOMNOXapOoonacHoC
Tb

YcTaHoBKka OTHOCUTCS K kaTteropum AH, ecnu B Hel NpUCYTCTBYIOT (XpaHaTcs, nepepabarbiBaloTcs,
TPaHCNOPTUPYIOTCH) roptodMe rasbl, MerkoBOCNIaMeHsIIoWMEC XUAKOCTU C TemnepaTypol BCMbILLKA He
6onee 28 °C, BewecTBa 1 (Unu) matepumansl, CNOCOOHbIE rOpeTb NPU B3anMOAENCTBUM C BOAOW, KUCIOPOLAOM
BO3adyxa M (unu) gpyr ¢ gpyroMm (Npu yCrioBMW, YTO BENMYMHA NOXapHOro pucka Mpu BO3MOXHOM CropaHuu
yKa3aHHbIX BeLLeCTB ¢ 06pa3oBaHMEM BOSH AaBneHus NpeBbillaeT O4HY MWMAMMOHHYIO B rof Ha pacCTOsHUM
30 M OT Hapy>KHOW YCTaHOBKM)

BH
B3PbIBOMNOXapOoonacHoC
Tb

YcTaHoBKka OTHOCUMTCS K kaTeropum BH, ecnu B Hel npucyTCTBYIOT (XpaHsiTcd, nepepabaTtbiBatoTcs,
TPaHCMOPTUPYIOTCS) roptoYme Mbinn 1 (UNKM) BONOKHA, NErkoBOCNIaMeHSWNECS XMOKOCTU C TeMnepaTypon
BCMbIWKN bonee 28 °C, roptoymne xuakocTu (Mpu yCnoBuM, YTO BENUYMHA NOXKAPHOro pUcka Npu BO3MOXHOM
cropaHviu nbirie- 1 (UNM) NapoBO3AYLUHbIX CMecen C 00pa3oBaHMEM BOMH [OABeHWUs1 NPeBbIAET OfHY
MUIIIMOHHYIO B rof Ha paccTtosiHum 30 M OT Hapy>XHOW YCTaHOBKM)

BH
NnoXapoonacHoCTb

YcTaHoBKka OTHOCUMTCS K kaTeropum BH, ecnu B Hel npucyTCTBYIOT (XpaHsiTcd, nepepabaTtbiBatoTcs,
TPaHCMOPTUPYIOTCS) roproymne 1 (Unu) TpyAHOroproYmne XuaKocTu, TBepable ropioydve n (Mnun) TpyaHoroproyune
BelwlecTBa M (MnNun) maTepuansl (B TOM 4ucre nbinv 1M (MNKW) BOMOKHA), BewecTBa W (Mnn) maTepuansl,
CNocobHble Mpu B3aMMOZENCTBUN C BOAOW, KMCIOPOAOM BO3ayxa W (Mnuv) Apyr ¢ ApYroM ropeTb, U ecnun He
peanuayloTca Kputepun, nossBonsolmne OTHECTM yCTaHoBKY K kateropum AH wnmn BH (npwm ycnosuwn, 4to
BENMuYMHa NoXxapHOro pucka npuv BO3MOXHOM CropaHuu yKkasaHHbIX BELLECTB 1 (Mnn) maTepuanos npesbilaeT
OfHY MUITIMOHHYIO B rod Ha paccTosHUn 30 M OT Hapy>XHON YCTaHOBKM)

rH
yMepeHHasi
MoXXapoonacHOCTb

YcraHoBka OTHOCUTCH K kaTeropun [H, ecnu B Heil NpucyTCTBYIOT (XpaHsiTcs, nepepabaTtbiBaloTcs,
TPaHCMOPTUPYIOTCA) HEroptouMe BellecTBa M (MNKU) maTtepuanbl B ropsyem, packaneHHoM U  (unwu)
pacnnaeneHHOM COCTOSIHWW, NpoLiecc 06paBboTKM KOTOPbIX COMPOBOXAAETCS BblAENEHUeM Ny4ynucToro Tenna,
UCKP 1 (UNKW) NraMeHun, a Takke ropoyme rasbl, XUOKOCTU U (MNK) TBEpAbIE BELLECTBA, KOTOPbLIE CXUraloTCs
UM YTUMU3UPYIOTCS B KAYECTBE TOMNMBa

AH
MOHVKEeHHas
NnoXapoonacHoCTb

YcTaHoBka OTHOCUTCS K kaTteropum [OH, ecnu B Hel nNpuCyTCTBYIOT (XpaHaTcs, nepepabarbiBaloTcs,
TPaHCMOPTUPYIOTCS) B OCHOBHOM HEroptoume BellecTBa W (UNu) matepuarbl B XONOAHOM COCTOSIHAM U eCnu
Mo NepeyncneHHbIM Bbllle KpUTEPUAM OHa He oTHocuTes K kaTeropun AH, BH, BH unn MH
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7.2. OnpegeneHne KateropuMm HapyXHbIX YCTaHOBOK crieQyeT OCYLecTBnATb NyTeM nocrneaoBaTeribHON
NpOBEpPKN UX MPUHAANEXHOCTU K KaTeropusam, NnpuBeaeHHbIM B Tabnuue 2, ot Hambonee onacHon (AH) kK HaumeHee
onacHou (OH).

73. B cnyyae, ecnn un3-3a OTCYTCTBUA [OaHHbIX npeacrtaBndaetcAd HEeBO3MOXHbIM OLEHUTb BeNTUYUHY
NnoXapHOoro pucka, gonyckaeTca ncnofibaosaHne BMeCTO Hee crneayrwmnx Kputepues.

Ona kateropuii AH n BH:

- FOPU3OHTanNbHbLIN pa3mep 30HbI, OFpaHNYMBalOLLEN ra30napoBO3aYyLLIHbLIE CMECU C KOHLIEHTpaUMen roplo4ero
BblLLIE HWXKHErO KOHLEHTPaUMOHHOro npeaena pacnpoctpaHeHns nnamenun (HKMP) no FTOCT 12.1.044, npeBbiwaeT
30 M (maHHbIA KPUTEPUI MPUMEHSAETCA TOMbKO ANS FOPHYMX ra3oB M MapoB) U (MNKU) pacyeTHoe K3ObITOYHOE
AaBrieHne nNpu cropaHumn raso-, Napo- UM nblfeBo3aYyLWHON cMecn Ha paccTosiHM 30 M OT HapyXXHOW YCTaHOBKM
npesbiwaeT 5 kla.

Ona kateropum BH:

- MHTEHCMBHOCTB TEIJIOBOI'O M3JIy4YEeHMs OT odara Ioxapa BemwecTB U (uian)
MaTepMralsioB, yKaszaHHBX IJd KaTeropuu BH, Ha paccrosgHum 30 M OT HapPyXHOMU
-2

YCTaHOBKM HNpeBbIIaeT 4 KBT X M
"opu3oHTanbHbIe pasMepbl 30H, OrpaHNYUBaIOLLMX ra30MapoBO3aYyLLIHbIE CMECU C KOHLLEHTpaLmMen ropoyero
Bbllwe HKIP, onpegensaoTcs B COOTBETCTBUMU C NpUoxeHnem B.

MHTEHCMBHOCTbL TEMNNOBOro n3ny4vyeHusa OT o4vara noxkapa onpenendaeTcda B COOTBETCTBUU C NPUTTOXEHNEM B.

8. OueHka noxapHoro pucka

-1
8.1. IHoxapHblM pMCK P(a) (rom ) B ONpeleJIEHHOM Touke Teppuropum (a), Ha
paccroaHumy 30 M OT HaAPYXHOM YyCTaHOBKM, OINPEIeJISioT C IIOMOUIBLI COOTHOUEHMUS :

J
P(a) = SUM Q0 (a)Q , (1)
j=1 dj ]

roe J - UMCJIO CLIEHAapPpMEBR Pas3BUTHUA aBapuiy, BO3MOXHEIX Ha HAPYXHOM yCTaHOBKE;
Q (a) - ycJOBHas BEPOSATHOCTHL IIOPaXeHMs UYeJIOBeka B OINpeneJIeHHOM TOouKe
dj
TeppUTOPMM (a) B pPel3ysibTaTe pealM3auum J-I'0 ClLeHapus pasBUTUS aBapuu,
oTBedUampmero oOlpeneJIEeHHOMY MHULIMMPYRIEMY aBapMio CO@I:ITI/HO,‘
Q - yacToTa pealu3auuMM B TedeHMe I'oJda J-I'O CleHapus pas3BUTUS aBapuu,
J
-1
Iron .
8.2. CueHapuu pasBuTUSA NOXapOOMNaCHbIX aBapUMHbIX CUTyauUUn U aBapui paccMaTpuMBalOTCS HA OCHOBE
MOCTPOEHMS FIOrMYECKOro AepeBa CobbITMA. YMCNo BO3MOXHBLIX CLiEHapVeB pa3BUTUS aBapuil onpepensieTcs no
pesynbTataM aHanusa BO3MOXHbIX Ha HAPYXXHOW yCTaHOBKE aBapUMHbIX CUTyaUUi U aBapun.

8.3. YCJIOBHEIE BEPOSATHOCTM IIOPaxXeHMs YeJioBeka Q (a) omnpezmejysoT IO
dj
3HAUYEHMAM NpoOUT—-QyHKLUUN ¥ Ha OCHOBE COOTHOUWEHMM B COOTBETCTBUM C
npuyioxeHmem I'.
YCJIOBHYIO BEPOSTHOCTD nopaxeHusa yeJioBeKa Q (a) oT COBMECTHOTO
dj
He3aBUCHUMOTI'O BO3IOEMCTBMSA HECKOJIbBKMMM OIAaCHBEIMM (QakKTopaMM B pesyJjbTaTe

peanmmBauuy j-TO CLEHapusd Pa3BUTUSA aBapuy ONPEneJIsioT IO COOTHOEHMO:
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h
Q (a) =1- T (1 -0Q20Q (a)), (2)
dj k=1 k djk
roe h - umMcio paccMaTpMBAaEeMEIX OINACHBIX QaKTOPOB IHOXapa;
Q - BEpPOATHOCTb peajms3auum k-ro omnacHoro ¢axTopa noxapa;
k
Q (a) - ycJOBHaAS BEPOSATHOCTH IOPaXeHMs Kk-TeIM ONACHEM (QakKTOPOM IIOXapa.
djk

8.4. YacToTbl peanun3aunn cueHapueB pa3BUTUA aBapr onpenenarT No CTatTUCTU4ECKMM OaHHbIM U (MJ'IM)
Ha OCHOBE MeTOoAUK, U3NMOXKEHHbIX B HOPMATUBHbIX OOKYMEHTaXxX. ,El,onycxaemﬂ ncnonb3oBaTtb pacyeTHble OaHHble
no HageXHOCTU TeXHONorn4eckoro o6opy,qoaaHM;|, cooTBeTCTByloLne CI'IeLlMd)MKe Hapy>|<H0171 YCTaHOBKMW.

MpunoxeHue A
(obsizaTenbHoe)

METOZb! )
OMPEAENEHNA KATEFOPUM MOMELLEHWN A U B

Cnuncok N3MeHsIIoLLMX JOKYMEHTOB
(B peq. N1ameHeHns N 1,
yTB. NMpukaszom MYC P® o1 09.12.2010 N 643)

A.1. Bbibop 1 06oCcHOBaHME pacyeTHOro BapuaHTa

A.1.1. Tlpn pacdeTe KpUTEpPUEB B3PbIBOMOXAPHOW OMACHOCTU B KayecTBe pacyeTHOro crnepyeT BbibupaTb
Hanbonee HebNaronpuATHbLIA BapuaHT aBapun WUNU Nepuog HopmarnbHOM paboTbl annapaTtoB, MpU KOTOPOM B
obpa3oBaHUM roproYmnx raso-, Napo-, NbINEBO3AYLLHLIX CMecen y4acTByeT Hanbonbluee KonMyecTso ra3os, Napos,
nblrien, Hambonee onacHbIX B OTHOLLEHUM NOCNEACTBUI CropaHns 3TUX CMeCEN.

B cnyyae ecnu wncnonb3oBaHWE pacHETHbIX METOAOB He MNpeAcTaBnseTcd BO3MOXHbIM, [OOMycKaeTcs
onpegeneHne 3HavYeHUn KpUTEPUEB B3PbIBOMOXapHOW OMacHOCTW Ha OCHOBaHWW Pe3yribTaToB COOTBETCTBYHOLLMX
Hay4YHO-uccreaoBaTenbCknx paboT, cornacoBaHHbIX B NOPAAKE, YCTAaHOBNIEHHOM AN COrMacoBaHWUsA OTCTYNNEHUI
OT TpebOBaHWI HOPMATMBHbBIX AOKYMEHTOB MO NOXapHON 6e3onacHoOCTU.

(ab3au BBegeH MameHennem N 1, y1B. MNpukaszom MYC PO ot 09.12.2010 N 643)

A.1.2. KonuyectBO NOCTYNMBLUMX B MNOMELLEHNE BeELLECTB, KOTOopble MOrytT obpasoBaTb roproune
rasoBo3fyLUHble, MapoBO3AYLUHbIE, NbINEBO3OYLLUHbIE CMECU, ONPeaensaeTca NCXOoAs U3 CrieayoLmx NpeanochInok:

a) NponCcxXoauT pacyeTHasi aBapust O4HOro 13 annapartos cornacHo A.1.1;
6) BCce cogepXmnmoe annaparta nocTynaeT B NOMeLLeHue;

B) npoucxoant ogHOBpeMEHHO yTe4ka BellecTB U3 prGOHDOBOIEI.OB, nMTarvwmx annapat, no npamomy u
o6paTHomy NOTOKaM B TE4YEeHNEe BpeEMEHMN, Heob6XxoAnMMOoro Anst OTKYEHUs pr6OI'IpOBOp.OB.

PacueTHoe BpeMsi OTKMOYeHUs TPy6GOonpoBOAOB ONpPeaensioT B KaXKOoM KOHKPETHOM criyvae, WCXOAs U3
peanbHON 06CTaHOBKM, U AOMKHO BbiTh MUHUMATLHBIM C YY4ETOM MacrnopTHLIX AaHHbLIX Ha 3aropHble YCTPOWCTEa,
XapakTepa TEXHOMOrM4YecKoro npoLecca 1 Buaa pacieTHON aBapum.

PacueTHoe BpeMA OTKMYeHUnA pr6OI'IpOBOp.OB cnenyet npuHMMaThb paBHbIM!
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- BpeMeHu cpabaTbiBaHUS CUCTEMbl aBTOMAaTUKM OTKIIOYEHUS TPyOONpOBOOOB COrMacHo nacrnopTHbLIM
OaHHbIM YCTaHOBKM, €CfM BEpPOSITHOCTb OTKa3a CUCTEMbl aBTOMaTuMku He npesbiwaeT 0,000001 B rog wnu
obecneyeHo pe3epBnpOBaHNE €€ INTIEMEHTOB;

- 120 c, ecnu BepOSITHOCTb OTKasa cucTembl aBTOMaTMkm npeBbiwaet 0,000001 B roq u He obecneyeHo
pe3epBMPOBaHNE €€ 3NIEMEHTOB;

- 300 c npu py4HOM OTKITHOYEHUM;

r) npoucxoauT ncnapeHue C¢ NOBEPXHOCTU Pa3sfMBLLENCS XWUOKOCTU; MIoWaab UCNapeHus npu pasnvee Ha
non onpegensietcs (Npu OTCYTCTBUM CNPaBOYHbIX AaHHbLIX) UCXOAS U3 pacyeTa, YTo 1 NMUTP CMeCcel U pacTBOPOB,
cogepxawmx 70% n meHee (MO macce) pacTsBopuTenen, pasnueaeTtcs Ha nnowagu 0,5 kB. M, a ocTanbHbIX
XnakocTem - Ha 1 KB. M nona NomeLLeHust;

p,) NPOUCXOOAUT TakKkKe ucnapeHume XumOkoctn u3s eMKocTen, KCnnyaTupyemMblX C OTKPbITbIM 3epKarioM
XNOKOCTU, N CO CBEXEeOKpaLLEeHHbIX HOBerHOCTeﬁ;

e) ANUTENbHOCTb UCMapeHUst XXNAKOCTU NPUHUMAaETCS paBHOW BPEMEHU ee MOSHOro ncnapeHusi, Ho He 6onee
3600 c.

A.1.3. KonuuyectBo nbinu, KOTOpPOE MOXET o00pa3oBaTb MbINEBO3OYLUHYIO CMeCb, OnpedenseTcsa U3
cneayoLwmx NpeanochInokK:

a) pacquHoﬁ aBapum npegwecresoBanio nblfieHakonreHne B  Npou3BOOCTBEHHOM  NMOMeLleHUn,
npoucxoadawiee B YyCNnoBuaAX HOpMarbHOINoO pexunma p360TbI (Hanpmmep, BCnencrteMe nbinesbliaeneHna ms
HerepmMeTn4Horo npon3Bo4CcTBeHHOIo 060py.D.OBaHI/I9|);

0) B MOMEHT pacyeTHOMW aBapuu npousoLwna nnaHoBass (PEMOHTHble paboTbl) WM  BHe3anHas
pasrepMeTn3aums OOHOr0 M3 TEXHONOrMYecKkux annapaToB, 3a KOTOPOW nocnefoBarn aBapwuiiHbii BbIBpoc B
nomeLLeHne BCcen HaxoamMBLLENCA B annapare nbinu.

A.1.4. CobGogHbin 06beEM MOMELLEHMA onpedenseTca Kak pasHOCTb Mexay OObeMOM MOMELeHUsa W
06BbEMOM, 3aHMMaeMbIM TeXHONorm4yecknm obopynosaHneM. Ecnn cBoboaHbI 06BHEM MOMELLEHUS ONpenennTb
HEBO3MOXXHO, TO €ro JomnyckaeTcsl NpMHMMaTh YCrOBHO, paBHbiM 80% reomeTpruyeckoro o6bema NomMeLLeHUs.

A.2. PacyeT M30bITOMHOIO AaBreHust Afsi FOpHuYMX rasoB, NMapoOB NErKOBOCMITAMEHSIIOLNXCA U FOpHYMX
KUAOKOCTEN

A.2.1. N36bITouHoe aaenerHne OEJIBTA P ona nHauBmayanbHbIX rOPHOYUX BELLECTB, COCTOSLLNX U3 aTOMOB
C,H, O, N, Cl, Br, |, F, onpegensetca no hopmyne

mz 100 1
IEJLTA P = (P - P )-——-————- X -—— x --, (A.1)
max 0 V po C K
cB TI,I CcT H
roe P - MakCKuMaJibHOe naBJjleHue, paszBuBaeMoe npu CTOpPaHUMN

max
CTEXVMOMETPMUUECKON I'al30BO3OYWHOM WMJIM NapOBO3OYIHOM CMECHM B 3aMKHYTOM o0OBeMe,
onpenesigseMoe DKCIEPMMEHTAJIbHO MJIM 10 CHOPaBOYHBIM IOaHHEIM B COOTBETCTBUM C

TpeboBaHMaMMu 4.3. [IpM OTCYTCTBMM IaHHHEIX IOINYyCKaeTCs NPMHMMATL P PaBHBIM
max
900 «lla;
P - HauaJibHOe gnaBJieHue, klla (momyckaeTcs npuHMMaTb paBHeM 101 klla) ;
0
m - Macca ropiodero rasa (I'T) wmim napoB JIeT'KOBOCIIJIAMEHSKUMXCI (JIBX) u

ropoounx xmaxkocTen (I'X), Bomuenumx B pe3yJibTaTe pPaCYeTHOM aBapuM B I[IOMElleHUe,
BHIUMCIIgeMas nysa I'T' no dopmyte (A.6), a 5niusa napor JBXK wm I'K no dopumyse
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(A.11), xr;

Z - KO30OMLMEeHT ydacTusa I'OpUYMX I'al30B U [IapOB B I'OPEHUM, KOTOPHEIM MOXET
OBITH PacCCUMTaH Ha OCHOBE XapakTepa paclhpenejieHus I'al30B UM [IAapoB B oObeMe
[IOMEIEHMS COIJIACHO NpuJioxeHuio . JonyckaeTcsa IIPpMHMMATb SHAadYeHue 7 110
Tabsmue A.1l;

\ - CcBOOOOHHEIM OOBEM IOMeleHUus, kKyO. M;

CB
PO - IJIOTHOCTBL T'a3a WIM Iapa IpM pacdeTHOM TeMIepaType t , kI X
T, o)
-3
M , BHUMCIAeMas [0 dopmyJsie
M
po = e , (A.2)
T, VvV (1 + 0,00367t )
0 p
-1
roe M - mMmosigpHasa Macca, Kyb. M X KMOJb  ;
-1
V - MOJIbHEM OOBeM, paBHEM 22,413 Ky®. M X KMOJb
0
t - pacueTHasa TeMmneparypa, C.
p

B KadecTBe pacyeTHON TeMIlepaTypsl CcJjiegyeT [IPMHMMaTh MaKCUMMAaJIbHO
BO3BMOXHYII TEeMIIepaTypy BO3OyxXa B HOAHHOM IIOMEUEHMM B COOTBETCTBYyUEN
KJIMMaTUUE CKOM 30HE WM MaKCMMAaJIbHO BO3MOXHYI TeMIepaTypy BO3OyxXa IIO
TEXHOJIOTMYECKOMY peIJlaMeHTy C y4eTOM BO3MOXHOI'O IIOBHIEHMS TeMIepaType B
aBaApPMMHOM CUTyaluMM. EcCiamM Takoro 3BHAUYeHMs pPacCueTHOM TeMiIepaType t o

p
KakKMM—JIMOO MNPpMUMHAaM ONpeleliMTh He yHaeTcCcHd, IOONyCKaeTCd NPMHMMATb €€ pPaBHOMU
61 °C;
C - CcTexmoMeTpuueckas KoOHUeHTpauma I'T' wummm napos JIBXK n  TK, %
cT
(0OOBEMHEIX) , BHUMCJIIAeMas [0 GopMyJie

100
C = ————————————— , (A.3)
CcT 1 + 4,846eTa
n - n n
H X 0
rge bera = n ——-—-—-—-—-— - —-= = CTeEXMOMEeTPUUECKHUM KO3b0OMLIMEeHT KMCIOpOoIa B
C 4 2
peaxkuMy CIrOpPaHMUs;
n, n, n, n - uucigo aromMoB C, H, O m rajounor B MOJIEKYyJIe IT'OPOUYEIO;
C H 0 X
K - xo3bdMLMEeHT, YUMTEIB a0 HETepMEeTUUYHOCTb [IOMeIeHM A u
H
HeaIna®aTUUHOCTE Ipollecca IopeHus. HoNnyckKaeTcCs NPUHMMATLE K pPaBHEIM TpPEeM.

H

Tabnuvua A.1 - 3HadeHne koadhurumneHTa Z y4acTusi roploumnx ra3oB M NapoB B rOpeHUN
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Bupa roptoyero BellecTsa 3HayeHne Z
Bogopoa 1,0
"optoume rasel (KpoMme Bogopoaa) 0,5
JlerkoBocnnameHsitoLLMecs 1 roptovme XuakocTu, HarpeTble 40 TemnepaTypbl BCMbILWKU U Bbille 0,3
JlerkoBocnnameHsiloLMecs 1 ToploYne XUOKOCTW, HarpeTble HWKe TemnepaTtypbl BCMLIWKKW, MPU  HanuM4mm 0,3
BO3MOXHOCTM 00pa3oBaHUs aspo3ons
0

JlerkoBocnnameHsioLwimecsa u roproymne XuMOAKOCTU, HarpeTble HWXKe TemMnepaTtypbl BCMbIWKA, NpU OTCYTCTBUU
BO3MOXHOCTU 06pa3OBaHMﬂ asposonAd
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A.2.2. Pacuet [enbta P ana nHanemayanbHbIX BELLECTB, KpOMe YNOMSAHYTbIX B A.2.1, a Takke onsa cmecen
MOXET ObITb BbINOMHEH NO bopMyne

mH P Z
T 0 1
HenpTa P = ————————————- X -=, (A.4)
\Y% po C T K
CcB B p O H
-1
rone H - Temiora cropaHmda, Ix X ko
T
-3
PO - IJIOTHOCTBL BO3IOyXa [IPM HadaJIbHOM TeMmnepartype T , KI' X M
B 0
-1 -1
C - TenjJoeMKOCTh BO3Oyxa, IIX X KI x K (DnonyckaeTcsa IIPMHMMATH
P
3 -1 -1
paBuom 1,01 x 10 , IIx X KI x K )3
T - HadvaJibHasd TeMleparypa Bosnyxa, K.
0

A.2.3. B cnyyae obpalleHus B MOMELLEHUN TOPOYUX ra30B, NErkOBOCMIaMEHSAOLMNXCA WM FOPHYUX
XnakocTen npu onpegeneHun maccsl m, sxogdwen B cdopmynbl (A.1) n (A.4), gonyckaeTca yuuTbiBaTb paboty
aBapuHOM BEHTUMAUMM, ecnu oHa obecnevyeHa pesepBHbIMW BEHTUMNSTOPaMK, aBTOMATMYECKAM MYCKOM Npu
npeBbILEHUN NpedenbHO AOMNyCTMMOW B3pblBOOE30MacHOM KOHLUEHTpauUM WU 3NeKTpocHabXeHWeM Mno nepBow
KaTteropun HagexHoctn no [lpaBunam ycTponcTBa anekTpoyctaHoBok ([1YJ), mpu ycnoBuu pacnonoxeHus
YCTPONCTB AN yAaneHus Bosgyxa 13 NoMeLLeHns B HenocpeacTBeHHON 6n3ocTu OT MecTa BO3MOXHOW aBapun.

Honyckaetcss y4uuTbiBaTb MNOCTOSIHHO paboTalolyo 06LWeOOMEHHYI0 BEHTUNSAUMIO, 0GecrneynBaroLLyto
KOHLEHTpaLUMio ToplYMx rasoB M MapoB B MOMELEHMW, He MpPeBbllaolylo npeaenbHo  OoNyCTUMYHO
B3pblBOOE30NACHYI0 KOHLEHTpaLMO, pacCyMTaHHYl AN aBapuiAHOW BeHTUNsUMW. YKasaHHas obleobmeHHas
BEHTUNSAUMA LOMKHA ObiTb 00OpyAoBaHa Pe3epBHbIMU BEHTUNATOPAMMW, BKIHOYAKOLWMMUCS aBTOMaTUYECKU Npwu
OCTaHOBKE OCHOBHbIX. OneKTpoCHabXXeHMe yKasaHHOW BEHTUNSALUMM OOSMKHO OCYLLECTBMSATLCA HE HMKEe 4eM Mo
nepBoOK KaTeropum HagexHocTu no My3o.

Mpn 3TOM Maccy m roptouMx rasoB WAM NApPOB JIErKOBOCMITAMEHSIOLMNXCS WU TOPHOYNX KUOKOCTEN,
HarpeTbiX A0 TemnepaTypbl BCMbIWKA M Bbille, MOCTYNUBLUMX B O0ObeM MNOMeLLeHWs, cnemyeT pasgenuTb Ha
koadbdbuumeHT K, onpeaensemsii no dopmyne

K= AT + 1, (A.5)
-1
rge A - KpPaTHOCTb BO3OyXOOOMEeHa, CO3IaBaeMOIl'0 aBapMMHOM BEeHTUJIALMEN, C
T - NpoOOMKUTENbHOCTL MOCTYNMEHUS FOPHOYMX A30B U MapoB NErkoBOCMIaMEHSAWUXCA U FOPHYNX
XugkocTten B o6beM nomelleHus, ¢ (npuHumaetcd no A.1.2).

A.2.4. Macca m, Kr, NOCTYNuBLLEro B NOMELLEHNE NMpU pacHeTHOW aBapum rasa, onpegenserca no hopmyne

m= (V + V) po, (A.6)
a T Iy
rne V- obwveM raszsa, BHIEONEIrO M3 almnapara, kydb. M;
a
V - obweM razsa, BHUEOUWEI'O U3 TPyOOIpPOBOIOB, kKyD. M.

T
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[lpy aTOM

v =0,01 xP V, (A7)
a 1
roe P - pmaBJysieHue B anmnapare, klla;
1
V - obweMm anmnapara, kyo. M;
vV =V +V , (A.8)
T 1T 2T
roe V - obweM rasza, BHUEAWEIO M3 TPyOONpOoBOIa OO €TI0 OTKJIUeHMs, KyO. M;
1T
v - ofOBeM Taza, BHUIEOWero u3 TpyOonpoBoIa IIOCJe eI'0 OTKJIUEHUS,
2T
xky6. M;
\Y = qT, (A.9)
1T
roe g - pacxon Tasa, OIpelesyideMeli B COOTBETCTBMM C TEeXHOJIOTUYECKUM
perjaMeHTOM B 3aBUCUMMOCTM OT HaBJIEHMS B TpyDomnpoBole, eTro OMaMeTpa,
-1
TeMIepaTyps T'a30BOM CpenIs M T.IO., Kyb. M X C
T - Bpewms, omnpegnejsemoe 1o A.l.2, c;
2 2 2
\Y =0,0l xmmP (r L +r L + ...+ L)Y, (A.10)
2T 2 1 1 2 2 n n
roe P - MaKCMMaJIbHOE IOaBJIEHMEe B TpyDOONpPOBOIE II0 TEXHOJOTMUYECKOMY
2
persiaMeHTy, Klla;
r - BHYTPEHHMUN paIuyCc TpyOONpOBONOB, M;
1, 2,..., n
L - IJIMHA TPyOONIPOBOIOB oT aBapuUMHOTO anmnaparTa oo

1, 2,..., n
3aOBUXEK, M.

A.2.5. Macca napoB XuMAKOCTM m, MOCTYNUBLUMX B MOMELLEHNE MNPU HanUuMM HECKOSbKUX MCTOYHUKOB
ncnapeHusi (NOBEPXHOCTb PasfnTON XUAKOCTU, MOBEPXHOCTb CO CBEXEHAHECEHHBbIM COCTaBOM, OTKPbITbIE EMKOCTU
N T.M.), oNpeaensaeTca U3 BblpaXeHus:

m=m + m + m , (A.11)
o) eMK CB.OKp
roe m - Macca XMAOKOCTM, MCHapMBIIENCS C [NOBEPXHOCTM pPas3amMBa, KI';
p
m - Macca XMOKOCTM, MCHAPMUBIENCH C [OBEPXHOCTEM OTKPBITEIX €MKOCTEel,
eMK
KI';
m - Macca XMOKOCTM, MCIapMBIIENCA C I[IOBEPXHOCTEM, Ha KOTOpPHE
CB.OKp

HaHeCeH HpMMeHHeMbHZ cocTaB, KI'.
[lpy »TOM Kaxmoe M3 cjaraeMelx B Gopmysie (A.l1l) onpenendgercsa no dopmysie

m = WF T, (A.12)
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u
-1 -2
rge W - MHTEHCHMBHOCTBL MCIApPeHMsa, KI' X C X M ;
F - mJjowanb mucrHapeHus, KB. M, oIpenejseMas B cooTBeTcTBumM C A.1.2 B
u
3aBUCHUMOCTIM OT MACCH XMIKOCTM M , BHUIEIUEN B IIOMelleHME .

I

Ecniv aBapuyMHasa CUTyalMsa CBfA3aHa C BOBMOXHBIM I[IOCTYIIJIEHMEM XMIOIKOCTM B

PaCIBUIEHHOM COCTOSHMM, TO OHAa HOJDKHA OBIThL yuTeHa B Qopmysie (A.l1l) BBemeHMEM

OOINOJIHUTEJIBHOTO CJlal'aeMOoI'0, YUYMTHBAKUET'O OOyl MacCy I[NOCTYNMBIIEN XUIKOCTU
OT PAaCHBUIANIMX YCTPOMCTB, MCXOIOA M3 NPOIOJIXUTEJIBHOCTU MX paboT.

A.2.6. Maccy m , KI', Bbllemmey B IIOMelleHMe XUIKOCTM, OINpenesigioT B
I
cooTBeTCcTBUM C A.1.2.
A.2.7. VIHTEHCUMBHOCTb nCcIapeHmsa W onpegnendercda IO CIPABOYHEIM U
BKCIIEPMMEHTaJIbHEIM OaHHEM. 4 HEHATPEeTHIX BHIIE pPaCUYeTHOM TeMIepaTyp:

(oxpyxawmey cpenwsl) JIBX npu OTCYTCTBMM IJaHHBIX IONYyCKaeTCsd PACCUMTHIBATEL W IO
dbopmysie

-6
W =10 x sTa \/M x P , (A.13)
H
Toe sTa - KO20OMUMEeHT, OpMHMMaEMHM IO Tabjiuie A.2 B BaBUCUMMOCTM OT CKOPOCTHU
Y TeMIepaTyphl BO3OYIMHOI'O NNOTOKA HAal [NIOBEPXHOCTHI MCIAPEHUS;
P - @»aBJyleHMe HACHIUEHHOTO Ilapa NpM pacydeTHOM TeMIepaType Xxuakoctu t ,
H p

ompeneJsigseMoe 10 CIPaBOYHEIM IOaHHBM, Klla.

Ta6J'IMLLa A.2 - 3HaueHune KOSCbeMLlMeHTa 3Ta B 3aBMCUMOCTU OT CKOPOCTU U TeMmnepaTypbl BO3AYLLUHOIo NoToKa
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CKOpOCTb BO3AYLUHOMO NOTOKa B

3Ha4veHue koapuumeHTa ata npu Temneparype t, °C,

MomeLLeHnn, BO3AyXa B NOMELLIEeHNN
M-)1 c 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 57 54 3,6 3,2
1,0 10,0 8,7 7,7 5,6 4,6
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A.2.8. Macca napoB m, Kr, Npu UCNapeHUn XWAKOCTW, HArpeTon Bbille pacyeTHOW TemnepaTypbl, HO He
BblLLIe TemMnepaTypbl KUNEHWUS XXUOKOCTU, onpeaenseTcs no COOTHOLLUEHUIO

C m
_ X I
m=0,02 \/M x P —-—-—-- ’ (A.14)
H L
CII
roe C - yIOeJsibHasd TENJIOEMKOCTb XMIKOCTM [IPM HAadaJIbHOM TeMIepaType
X
-1 -1
ucrnapeHmus, IIX X KI x K
L - yIOeJbHasd TeNJOoTa MCHapeHMs XMAKOCTM I[IPM HadaJIbHOM TeMIepaType
VCII
-1
VCIIapeHuda, onpenesigaeMas 10 CHIPaBOYHBEIM OAaHHBM, JIK X KT
[lpy OTCYyTCTBMM CIPABOUYHBEIX HOAHHEIX JONYCKaeTCA pPacCCUMTHBATE L 1o
VCII
dbopmysie
3 2
19,173 x 10 B T
a
L = ———— === ’ (A.15)
VICII 2
(T +C - 273,2) x M
a a
roe B, C - KOHCTAHTH ypaBHeHMA AHTyaHAa, OlpenejiaeMele IO CHIPaBOYHBIM  IOaHHEM
a
IOJ14 OaBJIeHMsA HAaCHIIEHHBEIX [1apoB, u3MepdAeMoro B Klla;
T - HadvanbHasa TeMIepaTypa HarpeTom XMIKOCTH, K;
a
-1

M - MOJIAPHad MaccCa XMOKOCTM, KI' X KMOJIb .
®opmynbl (A.14) 1 (A.15) cnpaBeanuBbl ANS XUAKOCTEN, HArpeTblX OT TemnepaTypbl BCMbILWKA U BbILLE MPU
YCIOBUWK, YTO TeMNepaTypa BCbILLKNA XUAKOCTU NPEBbLILLAET 3HAYeHUe pacyeTHON TeMnepaTypbl.

A.3. Pac4yeT n3bbITO4YHOro AaBneHns B3pbiBa 45181 rOPrOYnX Nbiremn

A.3.1. PacyeT u3bbiTouHoro gasnenus OenbTa P, klMa, npoussogutca no copmyne (A.4), rae koadpuumeHT
Z y4acTus B3BELUEHHOW MbIN B FTOPEHUM paccynUThLIBalOT Mo popmyne

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

raoe F - maccoBas gons YacTtuy Nbinv pasMepoM MeHee KPUTUYECKOro, C MpeBbILEHNEM KOTOPOro adpoB3BECH
CTaHOBMUTCS HECMOCOOHON pacnpocTpaHATb nnams. B oTcyTcTBME BO3MOXHOCTW MONYYEHNS CBEAEHWUIA A1 OLLEHKM
Benu4ynHbl F gonyckaetca npuHmumaTts F = 1.

A.3.2. PacyeTHyl0 Maccy B3BeLLUEHHOW B oO6beme MOMELLEeHUs MNbinv m, Kr, obpasoBaBLlenica B pesyrbTate
aBapuHOM cUTyauun, onpeaensoT no opmyrne

B3 aB
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m = min < , (A.17)
po v / Z

Toe m - pacueTHasa Macca B3BUXPMBUIEMCS IMBJIM, KI';
B3
m - pacueTHas Macca [OBJIM, I[IOCTYyNMBLIEYM B I[IOMeUleHMe B pesyJjbTaTe
aB
aBaApPMMHOM CUTyaluM, KI';
jeJe) - CcTexuoMeTpuueckas KOHLEeHTpaluMsa TOoplduel IMBJIM B aspoB3BeCH,
cT
-3
KI' X M
\Y% - pacUeTHElM O0O0BbeM [BEJIEBO3OYWHOT'O objlaka, OO0Opa30BaHHOITO IIpU
aB
aBaAPUMHOM CUTyaluMu B oOBeMe IoMmeleHMusa, KyO. M.
B oTcyTCTBME BO3MOXHOCTM IIOJIyUEHMS CBEeIEeHMM OJid pacdera V IOIyCKaeTCcd

aB
IIPVMHMMAThb

m = m + m . (A.18)

A.3.3. PacueTHYH0 MacCCy B3BUXPUBIIEMNCS IIBJIM M onpenesignT 10 dopMyJie
B3

m = K m , (A.19)
B3 B3 II

roe K -  IOOJIA OTJIOXMBIIEMCS B IIOMEUEeHUM IIBUJINM, CIIOCOOHOM IHepeuTM BO
B3
B3BEIIEHHOE COCTOSHME B pe3yJibTaTe aBapuUMHOM CUTyauum. I[lpu OTCYyTCTBUU
DKCIEPUMEHTAJIbHEIX CBeIeHUM O BeJunuuHe K OonyckKaeTcsa OpUHMMATE K = 0,9;
B3 B3
m - Macca OTJIOKMBIIEMCSH B IIOMEUEHMM I[BJIM K MOMEHTY aBapumu, KI'.
I
A.3.4. PacueTHyYH0 MaccCy IIBJIM, TIIOCTYIMBIIEM B IIOMENIEHME B pPe3yJbTaTe
aBaApPMMHOM CUTyalMy, m , OINPEemNeJIgnT 10 QopMmyJie
as

m = (m + gT) K , (A.20)
aB an I

rIoe m - Macca Topouel IIbJIM, BHOpPACEBAEeMOM B IIOMElleHMe M3 alnapara, KI';
an
g - HOPOMBBOIUTEJIBHOCTL, C KOTOPOM NPONOJIDKaeTCs [IOCTYIJIeHMe TIBLJIE BUIOHBIX
BEIIECTE B aBaApPMMHHM allapatT 10 TpybonopoBomaM IO MOMEHTa WMX OTKJIOUYeHMd,
-1
KI' X C
T - BpeMsa OTKJIOUEHMs, omnpenejysgemoe no A.l1.2 (B), C;
K - xo30duuMeHT MNbUIEHMSA, NPEeOCTAaBJIAOLMY OTHOUIEHMEe MAaCChl B3BEIIEHHOM B
I
BOBIOyxXe IBUIM KO BCEeM Macce IbUIM, [NOCTYNMBIIEM M3 allapaTa B [oMelleHue. Illpu
OTCYTCTBMUM BKCIEPMMEHTAJIbHEIX HOAaHHEIX O BeJMumHe K 1monyckaeTcsa HNPMHMMATH :
I
- K = 0,5 - nnsa neuieM C OUCIEPCHOCTBI He MeHee 350 MKM;
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bt

- K = 1,0 - monsg neuiey C OUCIEPCHOCThI MeHee 350 MKM.
bt

Besmmumuy m npuHMUMaT B cooTBeTcTBMM C A.1.1 m A.1.3.

amn
A.3.5. Maccy OTJIOXMBIIEMCS B IIOMEUEeHMM IIBUIM K MOMEHTY aBapuM ONpeleisioT
no dopmyJsie

K
T
m =--(m + m), (A.21)
I K 1 2
N
roe K - moJsig Toprodey HOBJIM B OOWeM Macce OTJIOXKEHMM IIBUIM;
T
K - xosbduumeHT sdbdbexkTmMBHOCTM MNBUIeyOOpPKM. I[lpmHMManT paBHeM 0,6 0Opu
N
cyxor u 0,7 - 1§npu BJaxXHOM IbUleyOopke (pydHOM) . IlpM MeXaHU3UPOBAHHOM
BakyyMHOM INBIJIEYyOOpPKe IJiS POBHOTO nojila K npumHmManT paBHemM 0,9; mmsg nojla C
N
BeIOOMHaMu (mo 5% ngyomanm) - 0,7;
m - Macca OBUIM, ocemanlel Ha TPYIOHONOCTYIIHEIX IJiS yOOPKM [NOBEPXHOCTSAX B
1
[IOMEIEHUM 3a [IepMOoI BPEMEHM MeXDy I'eHepaJibHBIMM yDopKammu, KI';
m - Macca OBUIM, Oocemaouel Ha HOOCTYNHEX IJigd yOOPKM IIOBEPXHOCTSAX B
2
[IOMEIEHUM 3a [IepMOn BPEeMeHM MexXDOy TeKyllMu ybopKaMmu, KI'.
Ilon TPYIOHOIOC TYIIHBEIMMU oJis yDopKM ojomanaMy  [IogpasyMeBalnT Takue

IIOBEPXHOCTM B IIPOM3BOIAOCTBEHHEIX IIOMEUEHNMAX, OUMCTKAa KOTOPBIX oCcyumecCcTBJIdAeTCAa
TOJIbBKO I[PM I'€HepaJlbHHX NeUieyOopkax. JOCTYyNHBEIMM OJi yOOPKM MecTaMM ABJIAITCH
IOBEPXHOCTM, IBJIb C KOTOPEIX YyIajigeTCcs B I[POLIEeCCe TeKylMxX IbEJeyBbopoK
(execMeHHO, €eXeCyTOYHO UM T.II.) .
A.3.6. Macca memmim m (i = 1; 2), ocepmawiel Ha Pa3JIMUHEIX [IOBEPXHOCTAX B
i
[IOMEIEHUM 3a MeXyODOPOUHEI IepuOon, OoINpelesyigseTcsa N0 dopmyJie

m =M (1 - ansda) Gera , (1 = 1; 2), (A.22)
i i i
rme M = SUM M - Macca OBUIM, BHIOEJAILAACH B O0OBeM I[IOMelleHMS 3a I[Iepuon
1 3 17
BPEMEHM MexXIOy I'€HepaJlbHBEMM IbBUiIeyOopkaMu, KI';
M - Macca I[OBUM, BHIOEJSeMasd eOMHMIEN DeUIAlero oDopyOoBaHMA 3a
13
YKa3aHHBM [epurom, KI';
M = SUM M - Macca OBUIM, BHIOEJANIAACH B O00OBeM IIOMEelleHMS 3a I[Iepuon
2 3 27
BPEMEHM MexXIOy TeKylMMM OeuleybopKamyu, KI';
M - Macca IOBUM, BHIOEJSeMas eOMHMIEN OeJIAmero obopyIdoBaHMA 3a
2]
YKa3aHHBM [epurom, KI';
anbba - nDoJsia BHIOEJAUWENCS B OOBEM IIOMEIeHMSa I[IBUIM, KOoTopad YyIajlseTcs
BBIT AXKHBEIMM BEHTUJIALUMOHHEIMM CHUCTEeMaMM. I[IpM OTCYTCTBUM DSKCIEPUMEHTAJIbHBIX
IOAaHHBEIX O BeJIMuMHe ajibda nojarawnT anbdpa = 0;
bera , GeTa - JOJM BHIOEJAKINENCHA B 00BeM I[IOMENEeHMs I[IbUIM, ocenawumem
1 2
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COOTBETCTBEHHO Ha TPYOHOOOCTYIIHBEIX 12 JOCTYIIHEIX OJIA yGOpKV[ IIOBEPXHOCTAX

nomMmeneHmusa (bera + bera = 1).
1 2
[Ipy OTCyTCTBMM CBeneHUM O kos3dduumeHTax Oera u 6Hera OoInycKaeTcs
1 2
npuHuMaTes bera = 1, Gera = 0.
1 2
A.3.7. M (i = 1; 2) mMoryT OBITH TaKXe OIPEeleJIeHH SKCIEPUMEHTAJIbEHO (mym
i
IO aHaJIOTMM C HOeMCTBy MMM oOpas3laMy [NPOM3BOILCTB) B [Iepuon MaKCMMaJIbHOM
3arpy3KM 000pyIOoBaHMSA IO QopMyJie
M = SUM (G F ) may , (1 = 1; 2) (A.23)
i 3 ij  ij i
roe G, G - VMHTEHCUBHOCTb MIBELJIE O TJIOXE HUM COOTBETCTBEHHO Ha
13 27
TPYOHOIOCTYIIHEIX F (xB. M) u OOCTYIHEIX F (kB. M) rJiomansax,
13 27
-2 -1
KI' X M X Cc
Tay , Tay - IIPOMEXYyTOK BPEMEHM COOTBETCTBEHHO MeXIy TI'e€HepPaJIbHEIMU U
1 2

TeKyLMMM [bJIeyOopKaMu, C.
A.4. OnpepeneHne n3bbITOMHOrO AaBNeHNsa Ansg CMecen, coaepXallmx roproumne rasbl (napbl) U Nbinm

PacueTHoe 13bbiTouHOEe aaBneHue [denbta P ang rmbpuaHbix cMecen, cogepallmx roptodme rasbl (napbl) 1
nblnKn, onpegenseTtcsa no dopmMyne

IenbTa P = JlemnbTa P + HemnbTa P , (A.24)
1 2
roe HenbTa P - mM30OBITOUYHOE IaBJIEHME, BBUMCIIEHHOE IJid I'opldero rasa (mapa) B
1
cooTBeTCTBUM C A.2.1 m A.2.2;
IensTa P - wmBOBITOUHOE »aBJIeHUE, BHIUMCJIEHHOE HOJId Topldel IBUJIM B
2

cooTBeTCTBUM C A.3.1.

A.5. OnpepeneHne U3OLITOMHOTO AaBfeHWss AN BELeCTB M MaTtepuanos, CMOCOBHbLIX cropatb npu
B3aMMO[EVCTBINM C BOAOW, KNCIMOPOAOM BO3ayxa Unv Apyr ¢ ApYrom ¢ o6pasoBaHnemM BOMH AaBneHns

PacueTHOe m3OBITOUYHOEe naBJeHme [JIEJIBTA P 1nja BewecTB M MaTepualioB,
CIIOCOOHBEIX CI'OpPAaThb IIPM B3aMMONEMCTBMM C BOLOM, KMCJIOPOIOM BO3IOyXa WMIM IOPYyI C

opyToM, omnpenenswoT no A.2.2, nojaragd 4 = 1 w T[OpuHMMas B kadecTBe H

T
SHEPIM, BHIOSJIAOIYICS IIPYM B3aUMMOINEMCTBMM (C ydUeTOM CIOpPaHus MHNPOAYKTOB
B3aMMOIEMCTBMSA OO KOHEUHHX COEIOMHEHWMM), WM DBKCIEPUMEHTAJBHO B HaATYPHBX

MCIBITaHMAX . B cilydae, KoOT'Ia ONpelesinThb BeJnuuHy [JlesibTa P He NpencraBiigeTcsd
BO3MOXHEIM, CJlefyeT NPMHMMAThE ee Nnpesblualumert 5 klla.

MpunoxeHue b
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(obsizaTenbHoe)

METOAb! )
OMPEAENEHWS KATEFOPWI MOMELLEHWN B1 - B4

Cnuncok N3MeHsIIoLLMX JOKYMEHTOB
(B peq. N1ameHeHns N 1,
yTB. NMpukaszom MYC P® o1 09.12.2010 N 643)

b.1. OnpeneneHve kateropuin nomeweHnn B1 - B4 ocylecTBNAT NyTEM CpPaBHEHWUST MaKCUMarbHOro
3Ha4YeHnst yaernbHOW BPEMEHHOWN MOXKapHOW Harpysku (ganee - noxapHas Harpyska) Ha fnoboM M3 y4yacTKoB C
BEMUYMHON yOenbHON NOXapHON Harpysku, npusegeHHon B Tabnuue b.1.

Tabnuua b.1 - YaenbHasa noxapHas Harpyska u cnocobbl pa3melleHus ans kateropuin B1 - B4
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KaTeropus YaenbHas noxapHasi Cnocob pa3meLleHus
noMeLLeHns Harpyska g Ha
yqaCTKe,-zl\/ILI,)K XM
B1 Bonee 2200 He HopmMupyeTca
B2 1401 - 2200 B cootBeTcTBUM C B.2
B3 181 - 1400 B cootBeTcTBUM C B.2
B4 1-180 Ha nto6om yyacTke nona noMeLleHms nnowagib Kaxgoro U3 y4acTkoB NoXapHOWM

Harpy3ku He 6onee 10 kB. M. Cnocob pa3meLLeHns y4acTKOB NOXapHON Harpy3sku
onpegenseTcsa cornacHo b.2
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b.2. Tpu noxapHOM Harpyske, BKMvawowen B cebsa  pasnumuHble  co4yeTaHus  (CMechb)
NErkoBOCMNITaMEHSIIOLLNXCS, FTOPHOYMX, TPYAHOTOPHOUNX XKNOKOCTEN, TBEPObIX FOPHOYNX U TPYLHOTOPHYNX BELLECTB U
MaTepuanoB B Npegenax noXxapoonacHoro y4actka noxapHas Harpyska Q, M, onpeaensietcs no doopmyrne

n p
Q =8SUM G Q , (B.1)
i=1 i Hi
roe G - KOJMYUECTBO 1-T0 MaTepmalsa I[IOXapHOM HaArpy3KM, KI';
i
p
Q - HMBIAas TeljoTa CcIropaHus 1-To MaTepMrala IIOXAapPHOM HAaTpPy3KH,
Hi

-1
MIx X KI
-2
YoesibHasa noxapHas Harpyska g, MIx x M, OIpemesyigseTcsd U3 COOTHOWEHMS

Q
g = - (B.2)
S
roe S - IJIoWalb pasMeleHUd [IOXapHOM Harpys3kKu, KB. M (HO He MeHee
10 xB. M) .
B nomemeHmax kareropur Bl - B4 pmonyckaeTcsda HaJMUMEe HECKOJIbKUMX Yy4YaCTKOB

C MOXAaPHOM HAaIPy3KOM, He MNpeBhllalllel SHAaYeHMM, NPpMBEeIEeHHBIX B Tabmmue B.1. B
IOMelleHMAax KaTeropum B4 pacCcTosaHMA MexOy STUMM ydacTKaMyM IOOJDKHBI OEITE  0OoJee
npeneybHEIX. B Tabiuue B.2 [OpuBemeHb pPeKOMEHIyeMble 3BHadyeHUs [pelellbHEX

paccrosaHuy 1 B 3aBUCHMOCTM OT BEJIMUMHB KPUTUYUECKOM IIJIOTHOCTM [aaolx
op
-2
JIYUYMCTHEIX IIOTOKOB g , KBT X M , »OJId [OXapHOM HAIpy3KM, COCTOAWlEeM U3
Kp
TBEPOEIX TOPKUMX UM TPYIOHOTOPKUMX MaTepMaJsioB. 3HadeHusa 1 , I[PUBEIEHHBEE B
op
Tabnuue B.2, peKoMeHIOyoTCs Hpu ycjoBuu, eciau H > 11 m; ecoim H < 11 M, TO
npenejibHOe PacCTOSHME onpenesigeTrcsa Kak 1 = 1 + (11 - H), rvme 1 -
np np
onpemesysgeTrca u3 Tabmauusl 5.2; H - MMHMMAJILHOE PAaCCTOSHME OT I[IOBEPXHOCTU
IIOXAPHOM HAaTPy3KM 0O HMWKHEIO nnosca (QepM NepeKpPHTHs (IOKPBITUL), M.
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Tabmuua B.2 - 3BHaueHUud

npenejib HEIX paCC‘I‘O,CIHI/HZ 1 B 3aBUCHMMOCTHU oT
np
KpM‘I‘MT{eCKOIZ IIJIOTHOCTM IadalliMX JIYUYMCTEIX IIOTOKOB (J
Kp
Qro, KBT X M
P 5 10 15 20 25 30 40 50
lnp, M 12 8 6 5 4 3,8 3,2 2,8
3HaueHmda q JI4 HEKOTOPEIX MaTepMaJioB HO)KapHOf/T HAaT'Py3KMN IIprBEOEHEI B
Kp
Tabauue B.3.
Tabnuua B.3 - 3HadeHUs g OJIg HEKOTOPEIX MaTepMalJioB IOXapHOM HaTPy3KU
Kp
Matepuan Quo» KBT X M?
[peBecrHa (cocHa BNaxHOCTbio 12%) 13,9
[1peBECHO-CTPYKEUHbIE NMUThI (MNOTHOCTLIO 417 Kr X M) 8,3
Topd BpuKeTHbIN 13,2
Topd Kyckosow 9,8
XFOnoK-BONOKHO 7,5
CnowucTbIn nnacTuk 15,4
Creknonnactuk 15,3
MepramuH 17,4
Pe3nna 14,8
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Yronb 35,0
PyrnoHHas kpoBns 17,4
CeHo, conoma (Npy MMHUManNbLHOW BriaxkHOCTU A0 8%) 7,0

Ecan noxapHad Harpy3Ka COCTOMT W3 pPasiMUHBIX MaTepualios, TO (
Kp
OomnpenesigaeTCcda IO MaTepualjly C MUHMMAaJIbHEIM 3HAaYeHMEM J
Kp
Ina MaTepnasioB IIOXapHOM Harpy3KM C HEeM3BECTHHMM 3HAUEHUAIMU J
Kp
npenejibHEIE PaCCTOSHMUSA NPUMHMMATCS 1 >= 12 M.
op
IJ1a [IOXapHOM HAaTpy3ky, cocrosdmer us JIBX uim T'X, paccTogHue 1 MeXnoy
op
COCeNHMMM ydacTKaMy pasMelleHud (pasnuea) IIOXapHOM Harpys3KM OOoIycKaeTcs
paccuMTEBATE IO GopMyJiaM:
1 >= 15 M npu H >= 11 M, (B.3)
op
1 >= 26 - H opu H < 11 M. (B.4)
op
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Ecnu npu onpenejieHuM kKaTeropuy B2 mmm B3 KOIMUECTBO IOXapHOM HaTPy3KU
Q, omnpenesieHHoe 1o dopmyse (B.2), oTBeuaeT HEePaBEHCTRBY

2
Q >= 0,64g H , (B.5)
T

TO IOMElleHre OyIOeT OTHOCUTBCS K kaTeropusMmM Bl mim B2 COOTBETCTBEHHO.
-2 -2 -2
Bmece g = 2200 MIx X M npr 1401 MIx X M <= g <= 2200 MIx x M ,
T
-2 -2 -2
g = 1400 MIx x M npr 181 MIx X M <= g <= 1400 MIx x M.
T

(8 peq. NameHeHua N 1, yTB. MNMpukaszom MYC P® ot 09.12.2010 N 643)

MpunoxeHve B
(obsi3aTenbHoe)

METO[bI
PACYETA KPUTEPUEB MOXAPHOW OMACHOCTW HAPY>KHbIX YCTAHOBOK

Cnuncok N3MeHsIIoLLMX JOKYMEHTOB
(B pea. NameHeHna N 1,
yTB. NMpukaszom MYC P® o1 09.12.2010 N 643)

B.1. MeToapbl pacyeTa Kputepuen I'IO)KapHOﬁ onacHOCTK OnA ropro4umx ra3os U napos

B.1.1. [Ipu HEeBO3MOXHOCTM pacdeTa I[IOXapHOT'O pPMCKa BHOOP pPaCYEeTHOTO
BapmMaHTa cJelyeT OCYyWeCTBJIATbh C ydeTOM TI'OLOBOM UYacCTOTH peanm3auum u
IIOCJIENCTBUM TeX MM MHBIX apapuiM. B KadecTBe pacyeTHOTO HJid BHYMCJIEHUSI
KPUTEPMEB [OXAPHOM OINACHOCTM HAPYXHEIX YCTaHOBOK, B KOTOPBIX HaxOIATCH
(obpamwawnTCcsa) TopKouYMe TIasbl, I1aph, cyenyeT IIPMHMMATL BapMaHT aBapuu, oJis
KOTOPOI'O NPOM3BEIeHMEe TONOBOM YaCTOTE peanM3auuy 5STOTO BapuaHTa QO n

w
pPacYdeTHOTO M3OBHTOYHOTO nabjieHusa HOEJIBTA P npu cropaHmm I'as30-, [DAapOBO3AOYIHEIX
cCMeceM B Cllydae pealm3aluuy yKasaHHOI'O BapMaHTa MaKCHMMaJIbHO, TO €CThb:

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

PacueT BesmuuHbEl G NPOM3BOIMUTCHA B CJeAyllel IOCJeOOBaTeJIbHOCTM

a) pacCMaTPMBAKTCSA PAa3JIMUHBEIE BAPMAHTE aBapUM M U3 CTATUCTUYUSCKUMX NAHHBIX
WM Ha OCHOBE TI'OJOBOM YACTOTH aBapuil CO CI'OpaHMeM Iaso-—, [IapoBO3OYLIHBIX
cMecey onpemnesysanTcsa Q OJI 3TMX BapMaHTOB;

wi

0) IJia KaXOOoI'0 M3 pacCMaTPMBAEMBIX BAPMAHTOB ONPEIeNIAITCA 10 M3JIOXEHHOM

HIMKE MEeTOOMKE 3HAaUeHMI PacyeTHOI'O M3OBITOUHOTO maBJjeHuda JEJIBTA P ;
i
B) BEIUMCJIIAITCS BEJIMUMHEL G = Q IOEJIBTA P oJId Kaxmgoro ms3s
i wi i
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paccMaTpMBaEeMBIX  BapMaHTOB  aBapuwu, cpeny KOTOPEIX BHOMpaeTcsa BapMaHT C
HambOOoJIbMM 3HadeHueM G ;
i

I') B Kad4eCTBe pPACUeTHOT'O IJId OINpeleJyIeHMsa KPUTEPMEB [OXAPHOM OINAaCHOCTU

IIPVMHMMaETCHA BaAapMaHT, B KOTOPOM BeEJIMYMHA G MaKCUMaJIbHAa . Hp]/[ S5TOM KOJIMYEeCTBO
i

ropuMx 1rasos, Inapos, BHIIIE MM X B aTMoc@epy, praccumMTeEBaEeTCHA mncxond "us3

paccMaTpMBaeMoI'o ClieHapus aBapum c yderom B.1.3 - B.1.9.

B.1.2. Mpn HEeBO3MOXHOCTM peanu3auum metoga no B.1.1 B kayecTBe pacyeTHOro crnegyeTt BblOvpaTb
Hanbonee HebNaronpuATHLIA BapuaHT aBapun WUNU Nepuog HopmarnbHOW paboTbl annapaTtoB, MpU KOTOPOM B
0obpa3oBaHUM ropYMX ras3o-, MNapoBO3OYLIHbIX CMECEN yyacTByeT Haubonbliee KONMM4ecTBO rasoB, Napos,
Hanbornee onacHbIX B OTHOLLIEHUN MOCMNEACTBUA CropaHus 3TnX cMmecein. B aToM cnydae konnyecTso rasos, Napos,
BbllLeALWnX B aTMocdepy, paccumTbiBaeTcs B cootBeTcTeum ¢ B.1.3 - B.1.9.

B cny4yae, ecrnn ucnosib3oBaHe pacyeTHbIX MEeTOoAOB He npenctaBndeTCcA BO3MOXHbIM, [OOMYyCKaeTcAd
onpepneneHne 3HaJYeHun Kputepues no>|<apH0171 OonacHOCTKU Ha OCHOBaHUKN pe3yribTaToB COOTBETCTBYHOLWMNX HAYYHO-
ncenenoBaTesibCKux pa60T, cormacoBaHHbIX U yTBEPXOEHHbIX B YCTAHOBJIEHHOM NMoOpAOKe.

B.1.3. Konu4yectBo noCTynuMBLUMX BeLlecCTB, KOTOpble MOryT 06pa3OBbIBaTb roproymne rasosos3gyliHble,
napoBo3gyLwHble CMecu, onpenendaeTca ncxoga n3 cneayrowmx npennocbliok:

a) NpoUCXOAUT pacyeTHas aBapus ogHoro 13 annapartos cornacHo B.1.1 unu B.1.2 (B 3aBMCMMOCTM OT TOrO,
Kakon 13 NOAXOAO0B K ONpeaeneHnto pacyeTHOro BapmaHTa aBapum NPUHAT 3a OCHOBY);

0) BCe cogepxmmMoe annaparta nocTynaeT B OKpyXaroLlee NpoCTPaHCTBO;

B) npoucxoant ogHOBpPeMeHHO yTeyka BellectB U3 pr6OI'IpOBOp.OB, nmTarwmx annapat no npaMmomy u”
o6paTHomy NOTOKY B Te4eHne BpeMEHHN, Heob6XoanMOoro Ansi OTKIYEeHUs pr6OI'IpOBOp.OB.

PacueTHoe BpeMA OTKIoYeHUA pr6OI'IpOBOp.OB onpenendeTca B KaXAOM KOHKPEeTHOM Criyyae, uncxoga us
peaanoﬁ 06CTaHOBKN, N AOMKHO OblTb MUHUMAnbHbLIM C y4€TOM NacnopTHbIX OaHHbIX HaA 3anopHble yCTpOI;lCTBa,
XapakTepa TeXHONI0rm4ecKkoro npouecca 1 suaa pacquHoﬁ aBapuu.

PacueTHoe BpeMA OTKIMYeHUA pr6OI'IpOBOp.OB cnenyet NnpuHMMaThb paBHbIM!

- BpeMeHn cpabaTbiBaHWS CUCTEM aBTOMAaTUKN OTKITHOHMEHUS TPYOOMNPOBOAOB COrMacHO NacnopTHbIM AAaHHbLIM
YCTaHOBKW, €CIM BEPOSITHOCTb OTKasa CUCTeMbl aBTOMaTMku He npeBbiwaet 0,000001 B rog wunu obecrneyeHo
pe3epBMpOBaHME ee anemMeHToB (Ho He 6onee 120 c);

- 120 c, ecnu BepPOSITHOCTb OTKasa cucTembl aBTOMaTMKkmM npeBbiwaet 0,000001 B rog u He obecneyeHo
pe3epBMPOBaHNE €€ 3NIEMEHTOB;

- 300 c npu py4HOM OTKITHOYEHUM;

r) npoucxoauT ncnapeHue c NOBEPXHOCTU Pa3fMBLLENCS XWUOKOCTU; MIOLWaab UCNapeHus npu pasnuee Ha
rOpM3OHTanbHYD MOBEPXHOCTb onpedenseTcs (NpyM OTCYTCTBUM CMPaBOYHbLIX WU MHbIX 3KCMEPUMEHTAaNbHbIX
OaHHbIX) Mcxods M3 pacyeTa, 4Yto 1 nNUTp cMecern M pacTBopoB, copgepxawmx 70% u meHee (no macce)
pacTBopuTenen, pasnueaetcs Ha nnowaamn 0,10 KB. M, @ ocTanbHbIX Xuakocten - Ha 0,15 kB. Mm;

p,) NPOUCXOAUT TakKkKe ucnapeHue KMOKOCTEN N3 €MKOCTEN, AKCnyaTupyemMbiX C OTKPbITbIM 3epKasyiom
XNOKOCTU, N CO CBEXEeOKpaLlEeHHbIX HOBerHOCTeﬁ;

e) ANUTENbHOCTb UCMapeHUst XXNAKOCTU NPUHUMAaETCS paBHOW BPEMEHU ee MOSHOro ucnapeHusi, Ho He 6onee
3600 c.

B.1.4. Macca rasa m, Kr, MOCTYMUMBLLErO B OKpYXalolllee MpPOCTPaHCTBO NPV pacyeTHON asapuu,
onpeaenseTcs no dopmyne

m= (V +V)po, (B.2)
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a T T
rne V. - obwveM rasa, BHIEONEIrO M3 almnaparta, kydb. M;
a
V - obweM Trazsa, BHUEOWEI'O M3 Tpybornporona, KyO. M;
T
-3
PO - IUJIOTHOCTH TI'aza, KI' X M .
T
[lpy aTOM
v =0,01 x PV, (B.3)
a 1
roe P - pmaBJysieHue B anmnapare, klla;
1
V - obweMm amnmnapara, kyo. M;
vV =V + VvV , (B.4)
T 1T 2T
roe V - obweM rasza, BHUEOUEIO M3 TPyOONpoBOIa OO €I'0 OTKJIUeHMS, KyO. M;
1T
v - oOBeM Taza, BHUIEOWero u3 TpPpyOomnpoBoIa IIOCJe eI'0 OTKJIUEHUS,
2T
xky6. M;
v = qT, (B.5)
1T
roe g - pacxon Tasa, OIpeleyideMBl 10 TEeXHOJIOTMUYECKOMY peIJlaMeHTy B
3aBUCHMOCTM OT IaBJIeHMS B TpyOonpoBOoIe, €I'0 OMaMeTpa, TeMIepaTypbsl I'a30BOU
-1
cpensl M T.O., Kyb. M X C
T - Bpewms, omnpegnejsemoe o B.1.3, c;
2 2 2
\Y =0,0l xmmP (r L + r L + ... +1r L), (B.6)
2T 2 11 2 2 n n
roe P - MaKCMMaJIbHOE OaBJIEHMEe B TpyOONPOBOIE IO TEXHOJOTUMUECKOMY
2
persiaMeHTy, Klla;
r — BHYTPEHHMM pamnyc TpyOONpOBOHOB, M;
L - miuHa TPpyOONPOBOIOB OT aBapuMHOIO allapaTa IO 3aIBWXEK, M.
B.1.5. Macca 1apoB KMIOKOCTU m, KI', TIOCTYIMBIMX B OKpyXawolee
IIPOCTPAHCTBO npn HaJlMuymm HEeCKOJIbKUX VICTOYHMKOB VCIlapeHmusd (HOBerHOCTb
paSJ’H/ITOTZ XKMOKOCTH, IIOBEPXHOCTB CcO CBEeXeHaHeCeHHBEIM cCoCTaBOM, OTKPEITEIE

E€MKOCTM M T.II.), OINpelesyigseTCHd M3 BHPAXEeHUS

m=m + m + m + m , (B.7)
) eMK CB.OKp nep
roe m - Macca XMAOKOCTM, MCHapMBIIEMCS C NOBEPXHOCTM pPas3iamMBa, KI';
p
m - Macca XMOKOCTM, MCIAPUBIENCHA C INOBEPXHOCTEM OTKPEITEIX E€MKOCTEeN,
eMK
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KI';
m - Macca XMAIKOCTM, MCHapMBIIEMCSA C [IOBEPXHOCTEM, Ha KOTOPHE
CB.OKp
HaHeCEeH INPMMEHSEeMEl COoCTak, KI';
m - Macca XMIOKOCTM, MCIaAPMBIENCH B OKpyXaplee NPOCTPaHCTBO B Clydae
nep
ee neperpeBa, KrI.
[lpy sTOM Kaxmoe M3 CJlal'aeMbIxX (m , m , ) B dopwmyJie (B.7)
o) eMK CB.OKp

OorpenejidinT M3 BBEPAXEHMA

m = WF T, (B.8)
u
-1 -2
roe W - MHTEHCHMBHOCTB MCIApPeHusd, KI' X C X M ;
F - njomwalb MCIapeHus, KkB. M, olperneiseMas B cooTeeTcTBuM Cc B.1.3 B
u
3aBMCHMMOCTM OT MAacCCH XMIOKOCTM I , BHIUIEIEN B OKpyXapllee IPOCTPaHCTBO;
I
T - NPOOONMXUTEJIBHOCTB I[IOCTYIJIEHMA I[NapOB JIEIKOBOCIIJIAMEHAKIMXCHA M TOPIRYMX
XMOKOCTENM B OKpPYyXawlee NPOCTPaHCTBO corJjlacHo B.1.3, c.
Besnmuuuy m onpenendgoT no ¢opmysne (nmpm T > T )
nep a KUII
2c (T - T )
p a KU
m = min[0,8m ; -—-————————————-— m ], (B.9)
nep I L I
VICII
rOoe m - Macca BhHUEIWEN NeperpeToM XMAKOCTM, KI';
I
C - yoIOenbHas TEIJIOEMKOCTBb XMAKOCTM IIPM TeMIepaType NeperpeBa XUIKOCTU
p
-1 -1
T , Ix X KU x K
a
T - TemMnepaTypa NeperpeToM XMAKOCTM B COOTBETCTBMM C TEXHOJIOTUYUECKUM
a
perjaMeHTOM B TEeXHOJIOTMYECKOM allapaTe miu obopynosaHmu, K;
T — HOpMaJlbHafd TeMIepaTypa KUIIeHMAa XUIOKOCTH, K;
KUIL
L - yIOeJbHasd TeNJoTa MCHapeHMs XMAOKOCTM IIpM TeMIepaType IeperpeBa
VICII
-1
xmuokoct T , IIXK X KD .
a
Ecoim apapuMHasa cuUTyaluuMsa CBA3aHa C BOSMOXHBEM I[IOCTYIJIEHMEM XUIKOCTM B
PaCIBUIEHHOM COCTOSHMM, TO OHA HOJDKHA OBTHL yuTeHa B dopwmysie (B.7) BBEeIEeHMEM

JOIIOJIHUTEJIBHOT'O CJlaraeMoIr'o, Yy4dYMThEIBaKRmeI'o o@myw Maccy HOCTyHMBmeﬁ KMIOKOCTU
OT PacCIBUIAKRIMX yCTpOﬁCTB, ncxXomda mM3 IMNPOOOJIXUTEJIBHOCTU UX pa@OTH.

B.1.6. Macca m Bouenmel XuUIKOCTH, KI, ONpenesyianT B COOTBETCTBUM C
I
B.1.3.
B.1.7. /IHTEHCUMBHOCTb ncrapeHmsa W onpegnmesigaeTrcda IO CIPABOYHEIM U
SKCIEPUMEHTAJIbHEIM IOAaHHEIM. I;1s HEeHATPEeTHIX BHIIE pPaCYeTHOM TeMIepaTypr
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(oxpyxawmey cpenwsl) JIBX npu OTCYTCTBMM IaHHBIX IONYyCKaeTCsd PAaCCUMTHIBATE W IO
dbopmysie

-6
W=10 \/M x P, (B.10)
H
-1
roe M - MoJApHad Macca, KI' X KMOJb
P - @HaBJjieHMe HACHIEHHOI'O Iapa [IpM pPacdeTHOM TeMiIepaType XUIKOCTH,

H
omnpenejsigeMoe 10 CIPaBOYHEIM IOaHHEM, Klla.

B.1.8. Macca napoB XMIKOCTM, HAaT'PeTOM BHIle pPaCUYeTHOM TeMIepaTypsl, HO He
BHIIE TEMIEPATYPHE KUIIEHUS XUIKOCTM, OIpelneyiseTcs B COOTBeTCTBMM C A.2.8
(npuyoxeHue A) .

B.1.9. IIna CXWMXeHHBEIX yIJIEBOHOPOIHEIX T'a30B (CYI') npuM OTCYTCTBMM IOAaHHEIX
IOOIIyCKaeTCsa pacCUMTHEBATL YHOEJIbBHYK Maccy ucnapmpiuerocsa CYI' m 3 [OpoJiMBa,

cyr
-2
KI' X M , IO QopwmyJie

5,1 x \/Re ;_HHMGHa t

M /t B
m = -———(T - T ) x (2nambpma \/--—— + —————————————————————— ), (B.11)
cyr L 0 X TB OM a d
VICII
-1
roe M - MoJyapHasa macca CYI', KI' X MOJIb ;
L - MOJIbHasa TemjoTa mchnapeHmsa CYI' npm HadaJbHOM Temrnepatype CyI' T ,
VICII X
-1
IIx X MOJIb ;
T - HadaJibHaAa TeMIepaTypa MaTepMala, Ha I[HOBEPXHOCTb KOTOPOTO
0
pasnuBaeTca CYI', K;
T - HauvajJgbHaa TeMmneparypa CYI', K;
X
JgamMbna -  KO2QIMLMEHT TenJIONPOBOIHOCTM MaTepuaja, Ha I[IOBEPXHOCTb
TB
-1 -1
KOTOpOoro pasymBaeTcsa CYI', BT x M x K
JgamMbna
TB
a = -—-—————-- - xko2QdULMeHT TEMIIEPaTypPONpPOBOOHOCTM MaTepMuasa, Ha
C po
TB TB
-1
[IOBEPXHOCTEL KOTOPOTO pasimBaerca CYI', kKB. M X C ;
C - TEeIJIOEMKOCTBL MaTepualja, Ha [NOBEPXHOCTb KOTOPOIO paszjamBaeTrca CYT,
TB
-1 -1
Ix X KD x K
po - IUJIOTHOCTBL MaTepualja, Ha I[IOBEPXHOCTb KOTOpPOTO pasnuBaeTcsa CYT,
TB
-3
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KI' X M
t - Tekyumee BpeMmdA, C, IPMHMMaeMOE PABHEIM BPEeMeHM I[IOJIHOT'O mcrnapeHmusa CYT,
HO He BDojyee 3600 c;
ud
Re = —--- umcno PemHombnca;
HIO
B
-1
U - CKOpOCTB BO3OYyWHOI'O INOTOKa, M X C ;
/AF
/ n
d = \/-——- - XapakKTepHH pasMmep nposmsa CYI', wM;
on
-1
HIO - KMHeMaTudecKasd BA3KOCTb BO3Oyxa, KB. M X C  ;
B
-1 -1
a1aMbia - KO3QbMUMEeHT TeNnJIONPOBOIOHOCTM BO3OyxXa, BT X M x K
B
dopmyna (B.1l1l) cnpaeemmmea mna CYI' ¢ TeMmneparypom T <= T . llpu
X KUII
TeMmneparype CyI' T > T IOOIOJIHUTEJIBHO PAaCCUMTHBaETCA Macca neperpetex CYT
X KMUII
m no dopmysie (B.9).
nep

B.2. PacyeT ropu3oHTanbHbIX pPa3MepoB 30H, OrpaHWYMBalOWMX ra3o- U MNapoBO3dyLIHbIE CMEecu C
KOHLieHTpaumnen roptodero Bbiwe HKMP, npy aBapuiiHOM MOCTYMNEHUM TOPOYMX FA30B UM MapOB HEHarpeTtbixX
NEerkoBOCMNaMEHSIOLLMXCS XMUOKOCTEN B OTKPbITOE NPOCTPaHCTBO

B.2.1. TopM30OHTAaJIbHEE Pas3Meps BO0HH R , M, OTUpaHM4YMBaKIMe 0O0JacThb
HKIIP
KOHILIEHTpaUuul, NPEBHIALNMKX HMKHMY KOHLEHTPALMOHHBI [Ipenejl paclpoCTpaHeHUsS
myameHu (C ) mo T'OCT 12.1.044, BHUMCIAOT IO QOopMyJiam:
HKIIP

- Ojda ropoumMx raszoB (I'T) :

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

- IOJI [apOB HEHATI'PEeTHX JIETKOBOCIJIaMeHaoumxcsa xunkoctenm (JIBX) :

P m
_ H 0,813 I 0,333
R = 3,1501 x \/K(-—-—-——- ) X (====-—-- ) , (B.13)
HKIIP C po P
HKIIP I H
M
po = Tt T T 14
T, VvV (1 + 0,00367t )
0 p
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roe m - Macca HNOCTYNMBIIMX B OTKPHITOE INPOCTPaHCTBO I'T nNpm aBapMMHOM
T
cuTyaumum, KI';
po - miaoTHOCTh I'T mpm pacdeTHOM TeMmIepaType M aTMOCPEepHOM IaBJIEHUN,
T
-3
KI' X M
C - HMXHMM KOHLIEHTPALMOHHEBI Npenesyl pacHpoCTpaHeHusa mjaMeHu I'T wunam
HKIIP

napoB JIBX, % (0OBEMHEIX) ;
K - xosbduiimeHT, npuHMMaeMelr paBHeM K = T / 3600 mua JIBX;

m - Macca napos JIBX, nocrynuBmMX B OTKPHITOE INPOCTPAHCTBO 3a BpeMdA
I
IIOJIHOT'O MCIIapeHMus, HO He Oojsiee 3600 ¢, kr;
PO - mJIoTHOCTbL napor JIBXK npm pacueTHOM TeMmnepaTtype M aTMochepHOM
I
-3
OaBJIeHMM, KI' X M
P - maBJjeHMe HacChHUEHHEX Iapok JIBXK npm pacuyeTHOM TeMmneparype, klla;
H
T - ODPOOOJIXUTEJIBHOCTB I[IOCTYIJIeHUS napoB JIBX B OTKpHITOE NPOCTPaHCTBO, C;
-1
M - MoJsiApHada Macca, KI' X KMOJb  ;
-1
V - MOJIbHEM OOBeM, paBHBM 22,413 Ky®. M X KMOJb
0
t - pacueTHad TeMmIeparypa, °C. B KxadyecTBe paCUeTHON TeMIepaTyps
p
cryenyerT NIPUHMMATE MaKCMMAaJIbHO BO3MOXHYII TEMIEepaTypy BO3Oyxa B

COOTBETCTBRYKUEN KIMMATUUECKOM 30HE MJIM MaAaKCUMMAJIbHYID BO3MOXHYI TeMIepaTypy

BO3IOyxXa IO TEeXHOJIOTMUYECKOMYy PeIJlaMeHTy C YYeTOM BO3MOXHOI'O IIOBHIIEHUA

TeMIepaTypPsl B aBapuUMHON cuTyauum. EciamM  Takoro 3HAYeHUA pacyYeTHOM

TeMnepaTyps t N0 KakuM-JIMOO NpUUMHAM OINpenesiMTb He yIaeTcs, IJOOolyCcKaeTcs
p

NpUMHUMATE ee paBHoil 61 °C.

B.2.2. 3a Hauvajlo OTCUeTa TI'OPMBOHTAJILHOT'O pa3Mepa SBOHH IIPMHMMAKT BHEIHMUE
rabapuUTHEE pas3MepH allapaToB, YCTAHOBOK, TpyOoOnpoBOOOB M T.I. BO Bcex
cJlydasx 3HaueHue R IOoJXHO ObITH He MeHee 0,3 M mnsg I'T' u JIBX.

HKIIP

B.3. Pac4yeT u3bbITO4HOro naBneHna n nMmnynbca BOJIHbI AaBrieHna npun cropaHun cmecen ropro4mnx ra3oBs u
napoB C BO3YyXOM B OTKPbITOM NpPOCTpaHCTBE

B.3.1. Ucxopa us paccmaTtpuBaeMoro cLueHapusa aBapum, onpeaenstoT Maccy m, Kr, FOproYUX rasoB u (Unu)
napos, BbllleLnx B aTMocdepy 13 TEXHONOrM4eckoro annapara B cootsetcrteuun ¢ B.1.3 - B.1.9.

B.3.2. N36biTouHoe pnaenenve OEJNIBTA P, kMa, pa3suBaemoe npu cropaHMu razonapoBO3yLLHbIX CMECeW,
paccuuTbiBaloT No oopmyne

IEJBTA P = P (--—-—- R + ===, (B.14)
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rne P - arMmocbepHOoe mamJsieHue, klla (momnmyckaeTcs HpuHMMaTh pabBHeM 101 klla) ;
0
r - PpacCTOsSHMEe OT I'eOMEeTPMUECKOI'O lLeHTpa I'a30lapoBO3IOyWHOTO objlaka, M;
m - IpuBeIeHHas Macca raza MM Inapa, KI', paccuMTaHHas o dopmye
ap
Q
cr
m = -—— X m 7, (B.15)
np Q
0
-1
roe Q - yImeJibHas TeIloTa CIropaHuMsa rasza uiu napa, Ix x KO ;
cr
Z - xOo3QIMUMEeHT ydyacTusa TOopoYMX I'a30B M [DAapoB B TOPEHMM, KOTOPHI
IolyckaeTcs HNpuHMMaTbk paBHeM 0, 1;
6 -1
Q - kxoHCTaHTa, paBHag 4,52 x 10 Ix x xkr ;

0
m - Macca I'OpUMX I'al30B M (MJIM) I[apoB, IOCTYIMBIMX B pPe3yJibTaTe aBapumn
B OKpyXawlee NPOCTPAaHCTBO, KI'.
B.3.3. UMnyJbC BOJIHEL HaBJIeHMS 1, [la X C, pacCCuMTHBAalT 10 dopMmyJe

i= ——m—— . (B.16)

B.4. MeToa pac4yeTta KpUtepmes NOXXapHON ONacHOCTU AN roptoymx Nbinen

B.4.1. B ka4yecTBe pacyeTHOro BapuaHTa aBapuu Onsi OnpefeneHns KpuTeprues noXXapHoW OnacHOCTU Anis
roptoumx nbinen criegyet BblbupaTb Hambornee HeGNaronpuSTHLIN BapuaHT aBapun WNU Nepuon HopManbHON
paboTbl annapaToB, MpUM KOTOPOM B TFOPEHWWU MbINeBO34YLUHOM CMECKM Yy4yacTBYET Hambornbluee KONM4ecTBO

BeLwecTB UM matepunanos, Hambonee onacHbIX B OTHOLLEHNA nocneacTBuiA Takoro ropeHua.

B.4.2. Konn4yectBo noCcTynmBLUMX BeLleCTB, KOTOpble MOryT 06pa3OBbIBaTb roptoymne nbineso3gyLllHblie
cMecu, onpenenarT ncxogda M3 npeanochbisikn 0 ToM, YTO B MOMEHT pvaeTHon aBapun npowusoiuna nnaHoead
(peMOHTHbIe pa6OTbI) nnn BHe3anHaa pasrepMmeTunsalma OoOHOro M3 TeXHONOorM4eckux annapartoB, 3a K0T0p0171

nocneaoBan aBapuiiHbIi BbIGPOC B OKpYXaloLLlee NPOCTPaHCTBO HaxoAMBLUENCA B annapaTe Mbinu.

B.4.3. PacyeTHass macca nbinu, MNOCTYNMBLUENA B OKpyXakoLlee MNPOCTPaHCTBO MpU pacyeTHOW aBapuu,

onpeaensietcs no opmMyrne

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

roe M - pacdeTHas Macca NOCTYNMBIIEM B OKpyXaplee NPOCTPAHCTBO I'OPKYEN MBI,
KI';
M - pacdeTHasd MacCa B3BUXPMBIIEMCHI IBUJIM, KI';
B3
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M - pacdyeTHasa Macca [eUIM, DOCTYIMBLIEM B pesyjbTaTe aBapUMHON
aB
cuTyauum, KI';
jeJe) - CcTexuoMeTpuueckas KOHLUEHTpaluusa TopdYey TI[beUIM B al’pPOoOB3BECH,
cT
-3
KI' X M
\Y% - pacUeTHElM O0O0BbeM I[BJIEBO3OYWHOTO objlaka, OO0Opa30BaHHOITO IIpU
aB
aBaApPMMHOM CUTyauuu, KyO. M.
B oTcyTCTBME BO3MOXHOCTM IIOJIyUEHMS CBEIOeHMM OJjid pacdueTa V OonyckaeTcs
as
IPUHUMATH
M =M + M . (B.18)
B3 aB

B.4.4. M omnpemesigT 10 dopmyJie

B3
M =KK M, (B.19)
B3 I B3 I
roe K - moJsia Topodey HOBJIM B OOWeM Macce OTJIOXKEHMM IIBUINM
T
K - IOOJyia OTJIOKEHHOM BOJM3M annapaTta I[bBUIM, CIOCODOHOM MNepeuTu BO
B3
B3BEUIEHHOE COCTOSHME B pe3yJbTaTe aBapMMHOM cCcuUTyauum. B oTcyTCcTBUE
SKCIEPUMEHTAJIbHEIX IOAaHHBIX O BejmumHe K IOONyCKaeTcda NPpMHMMaTb K =0,9;
B3 B3
M - Macca OTJOXMBIIENCHA BOIM3M alnapaTa MNBEJIM K MOMEHTY aBapum, KI.
bt
B.4.5. M ompemesignT o dopmyJie
aB
M = (M + gT) x K, (B.20)
aB amn bt
roe M - Macca TropodYeM IBIM, BHEHOPACEBaeMOM B OKpyXawolee IPOCTPaHCTBO NIPU
amn
pasrepMeTU3aLum TEXHOJIOTMYECKOT'O anmnapara, KI'; npu OTCYyTCTBUM
OTPaHMUMBAKIMX BBIOPOC IBUJIM MHXEHEPHBIX YyCTPOMCTB CJledyeT [NIPMHMMAThb, UYTO B
MOMEHT pacdYeTHOM aBapun IIPOMCXOOUT aBapMMHEI BEHOPOC B OKpyXawlee
IPOCTPAHCTBO BCeM HaxXOOMBUIENMCSA B allapaTe IIBUIM;
g — NPOU3BOIUTENIBHOCTB, C KOTOPOM NPOINOJIKAETCA IIOCTYIJIEHME  IBUJIEBUIHBIX
BEIIECTE B aBaAPMMHHM allapaT 10 TpybonporolaM OO MOMEHTAa MX OTKIIKYEeHUd,
-1
KI' X C
T - pacdyeTHOe BpeMsa OTKJIOUEHMS, C, OlpenejsdeMoe B KaXIOM KOHKPETHOM
clydae, MCXOIsa M3 peajlbHOM oOCTaHOBKM. ClenyeT NPMHMMATB pPAabBHBEM BpPEeMeHU

Cpa@aTbIBaHMH CUCTEMEL aBTOMATVKIM, €CJIM BEPOATHOCTbE €€ OTKas3a He IIpeBeIaeT
0,000001 B rom mim oOeCIIEUEHO PE3EPBUPOBAHME €€ BJIEMEHTORB (HO He Oojyiee 120

c); 120 c, ecam BepPOSATHOCTB OTKa3a CUCTeMEl aBToMaTuku nperBemaeT 0,000001 B
Ton ¥ He of0OecrneueHO pes3epBUpPOBaHMe ee »jeMeHToB; 300 ¢ 1OpuM  pydHOM
OTKJINUEHUN ;
K - xo20duuMeHT MNbUIEHMSA, NPEeOCTAaBJAOLMM OTHOIIEHME MaCChl B3BEUIEHHOM B
I1
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BOBIOyxXe IBUIM KO BCEM Macce IbBUIM, NOCTyNMBIIEY M3 alnapaTra. B OTCyTCTBUE

OKCIIEPMMEHTAJIBHEIX INaHHBIX O K IOoNycKaeTCs NPMHMMATH : 0,5 - n@mna neJIem c
IT

nucrnepcHocTrio He MeHee 350 mxmMm; 1,0 - @mma mOeUliel C OUCHEPCHOCTBIO MeHee 350

MKM .

B.4.6. lcxonmsa M3 pacCMaTPMBAEMOT'O ClLieHapMs aBapuu OIpenessoT Maccy M,
KI', TOpKYey MBJIM, [IOCTYNMBIIEY B pPe3yJibTaTe aBapuM B OKpyXawlee MNPOCTPaHCTBO
B cooTeeTcTBUM C B.4.1 - B.4.5.
B.4.7. UzburTouHOe gnassieHue IOEJIBTA P njsg ropoumMx NBEUIEM PAaCCUMUTHIBAKT B
Ccrenyren NOCJIeNOBATEJIbHOCTI
a) omnpemejyigT NPMBEINEHHYK MacCy ITOplYey IHbIM m , KI', 00 QopMyJie:
np

m =MzH / H , (B.21)
p T 70

roe M - Macca Topodey IbUIM, [IOCTYNMBIIEN B pel3yJibTaTe akBapumM B OKpyxXawoluee
IPOCTPAHCTBO, KI';

Z — KOROOMUMEHT ydyacTHus IBUIM B I'OPEeHMM, BHAUEHMEe KOTOPOI'O JOIyCKaeTCs
npuHUMaTes paBHeM 0,1. B oTmesibHEIX OOOCHOBAHHEIX CJlydasX BeJIMUMHA Z MOXET
OBITHL CHMXEHa, HO He MmeHee ueMm pmo 0,02;

-1
H - TemnoTa cropaHmusa neum, X X KI'  ;
T
6 -1
H - KOHCTaHTa, IpuHMMaemas paBHoOM 4,52 x 10 IIx x ko ;
70
©) BBUMCJIIAIT pacueTHOe M30BITOUHOe narJjieHme JEJIBTA P, «lla, no dopwmyJse:
0,33 0,066
0, 8m 3m 5m
np np np
IEJIBTA P = P (-————-—-— + ———— + -———-), (B.22)
0 2 3
r r r
roe P - armocdepHOe nmamieHue, kllaj;
0
r - paccTosaHMe OT LeHTpa [OBEJIEBO3OYWHOIO objlaka, M. JonyckaeTcs

OTCUMTEIBATH BEJMUMHY ¥ OT I'€OMETPUUECKOTO LeHTPpa TEXHOJOIMYECKOM YyCTaHOBKU.
B.4.8. VMnyJbC BOJIHEL HaBJIeHMS 1, [la X C, BHUMCIAKT o dopmyre:

= e (B.23)

B.5. MeTtoa pacyeTa MHTEHCUBHOCTU TENIOBOIo U3Nny4yeHuna

B.5.1. VIHTEHCMBHOCTb TEMMOBOIO M3My4YeHWs paccyMTbIBaOT AN ABYX Cly4YaeB noxapa (Mnv ans Toro us
HUX, KOTOPbIA MOXET ObITb Peann3oBaH B AaHHOM TEXHOMOMMYECKON YCTaHOBKe):

- noxap nponusoB JIBX, MK, CYI, CII" (CKWKEHHbIN NPUPOAHBIN ras) UNu ropeHue TBepObIX roproumnx
MaTepuanos (BKntoYyas ropeHue nbinu);

- "OrHeHHbIN Wwap".
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Ecnu Bo3aMOXHa peanusaums o6Goux crnydyaes, TO MPU OLEHKE 3HAYEHWUN KpUTepUst MoXapHOM onacHOCTU
yuYnUTbiBaETCSA HaMbonbluas U3 ABYX BENUYMUH MHTEHCUBHOCTM TEMMOBOro U3MNy4YeHus.

-2
B.5.2. VHTEHCMBHOCTL TEIIJIOBOI'O M3JIyUeHUs J, kBT X M O noxapa
NPOJIMBA XUIOKOCTM MWJIM [IPM T'OPEHMM TBEPOBEX MAaTepMaJIOB PACCUMTHEBAKT 10 QopMyJie

qg=E F ray, (B.24)
faq
roe E - CPeHENOBEPXHOCTHAA IJIOTHOCTH TEMJIOBOT'O M3JIydeHMs IIJIaMeHM,
£
-2
KBT X M ;
F - yrjnoBoM kKo30OMUMEHT OOJIYUEHHOCTU;
q
Tay — KO20OMUMEeHT NponyCcKaHusa aTMOCOepEH.
E NIPMHYMAKT Ha OCHOBE UVMEIMXCH BKCIEPMMEHTAJIbHBIX HOaHHEIX. [Jd
£

HEKOTOPEIX XUMIOKMX YIJIEBOOOPOIOHEIX TOIIJIMB YKa3aHHBIE ITaHHBIE I[IPMBEIEHEL B Ta6m/1ue
B.1.

Tabnvua B.1 - CpeAHeﬂOBerHOCTHaﬂ NNOTHOCTb TEMNNIOBOro U3ny4vyeHua ninamMeHn B 3aBUCMMOCTU OT AnaMeTpa
o4vara un ygenbHaa MmaccoBad CKOPOCTb BbIrOpaHuA O HEKOTOPbLIX XUAKUX yrinesogoponoB
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Yrnesoaopoael E;, KBT X M™ I\{IZ, _1
KFrX M~ X C
d=10m d=20m d=30m d=40wm d=50m
CHr (meTaH) 220 180 150 130 120 0,08
CYT (nponaHn-6ytaH) |80 63 50 43 40 0,10
BeHsunH 60 47 35 28 25 0,06
HOwnsenbHoe Tonnueo |40 32 25 21 18 0,04
HedTb 25 19 15 12 10 0,04

Mpumeyanune. na guameTtpos oyaroB MeHee 10 M unun 6onee 50 M cneayeT npMHUMaTh E; Takom xe, kak n ans odaros guameTtpom 10

M 1 50 M COOTBETCTBEHHO.
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pn OTCYTCTBUU OAaHHEIX IONYyCKAaeTCs I[IPMHMMATL BeIMUMHY E pPaBHOM
f
-2 -2 -2
100 xBT x M nnsa CYI', 40 xBrT x M - nna Hedrenponykrtoe, 40 kBT x M -
IJIs1 TBEPIBIX MaTepualioB.
B.5.3. PaccuuteBaloT >QOEeKTMBHBEIM IMaMeTp npoJsmsBa d, M, IO dopmyse:
/AF
d=\/--, (B.25)
nm
2
rne F - mjomanb NpoJuBa, M
B.5.4. BBUMCIIAIT BEHCOTY IJaMeHu H, M, no dopmyse:
M 0,61
H = 42d(-—--~----- ) , (B.26
po \/gd
B
-2 -1
rne M - ymesbHas MaccoBas CKOPOCTB BHTOPAHUS XMIOKOCTM, KI' X M X c ;
-3
PO - IJIOTHOCTbL OKpyXaollero BO3Oyxa, KI' X M ;
B
-2
g - yckopeHMe cpobomHOoro nazexHus, g = 9,8l M x C
B.5.5. OnpenenapoT yrJjoeoM koadpduumeHT oOJydeHHOCTM F no dopmysam:
g
/ 2
F =\/F +F, (B.27)
q \Y% H
roe F , F - daxTops OOJyU4EeHHOCTM IJis BEPTMKAJBHOM U TOPMU3OHTAJILHOM
\Y% H
[JIomagoK COOTBETCTBEHHO, KOTOPHE OMNPEIEJISiT C IIOMOUbBI BHPAaXEHMN :
1 1 h h /S - 1 A /(A + 1) x (S - 1)
F = --x [- x arctg(--—----= ) - - x {arctg(\/ ----- ) - - x arctg(\/--—=———===————--——- )31, (B.28)
Vo omm S S S+ 1 (A -1) x (S + 1)
/2 /2
\/S -1 \/A -1
1 B-1/S5S /(B + 1) x (S -1) (A -1/ 59) /(A + 1) x (S -1)
F = - x [-—————-—~ ) x arctg(\/-————————————————- ) - mmmmmmmm—— x arctg (\/--———————————————- )1, (B.29)
H nm (B - 1) x (S + 1) (A - 1) x (S + 1)
/2 /2
\/B -1 \/An -1
2 2
h +35 +1
A= —————————= , (B.30)
25
2
1+ S
B = -——--- , (B.31)
25
2r
S = --, (B.32)
d
2H
h =--, (B.33)
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d

roe r - PpacCcTodHME OT T'€OMEeTPpUUEeCKOI'O LIeHTpPa npoJimBa oo oBJIyyaeMoro

obbekTa, M.
OnpenendgoT kO30OMLUMEeHT nponyckaHmsa aTMocheprl no dopmyse:

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

-2
B.5.6. VHTEHCUBHOCTL TEIJIOBOTO M3JydeHMS ¢, KBT X M , 1is "OT'HEHHOTIO

mapa" paccumMTHBalLT HO Qopmysne B.24.
E onpenesndioT Ha OCHOBE MMEKUMXCS 3KCIEPVMEHTAJIbHEIX IaHHHX. JOoNycKaeTcs

£
-2
npuHMMaTh E  pabBHeM 450 KBT X M
£
B.5.7. F BHUMCHALT IO Qopmyse:
q
H/D +0,5
s
F = - , (B.35)
q 2 21,5
4 x [(H/D +0,5 + (r/ D) ]
s s
roe H - BeCOTa uUeHTpa "orHeHHOTO mapa", M;
D - sbdexTMBHEM OuamMeTp "OrHeHHOTO mapa'", M;
s
r - paccTosHMe OT OOJydaeMoro OOBeKTa OO TOYUKM Ha I[IOBEPXHOCTM 3eMIMU
HENOCPenCTBEHHO MO LEeHTpoM "oTrHeHHOTO mapa", M.
B.5.8. OddbexTumBHEM nmamMeTp "orHeHHoTOo wmapa" D paccuMTHBAWLT O QopMyJie:
s
0,327
D = 5,33m , (B.36)
s
roe m - Macca IopildYero BelecTBa, KI.
B.5.9. H onpenesgioT B XOIe CIeUMaJlbHEIX MCCJeloBaHuM. JlonyckaeTcs

npyHuMaTs H paBHOM D/ 2.
s
B.5.10. Bpema cymecTBOoBaHusa "orHeHHOTo mapa" t , C, pPacCuUMTHBAaWLT IO
s

bopmyse:
t =20,92m . (B.37)
B.5.11. KooddmumeHT nponyckaHmusa aTMocCheps Tay PaACCUMTHBALT [0 QopMyJie:

-4 /2 2 s
Tay = exp[-7,0 x 10 x (\/r +H - --)1. (B.38)

B.6. MeTon pacyeTa paguyca BO3AEWCTBUS BbICOKOTEMMEPATYPHbIX MPOAYKTOB CropaHusi raso- Wnu
NapoBO34YLLUHON CMECH B OTKPbITOM MPOCTpaHcTee

Pamuyc BOBIOEeMCTBMS BBICOKOTEMIIEPATYPHBEIX I[IPONYKTOB CI'OpPaHusa IT'al30— WiIu
[I1apOBO3OYyWHOM CMECHKM B OTKPEHTOM INPOCTPAHCTBe R , M, pacCumMTHBALT [0 QopMyJe:
F
R =1,2R , (B.39)
F HKIIP
roe R - TOPMBOHTAJIBHEM pasMep 3OHE, OTpaHuuMBanmey o6JjlacThb
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HKIIP
KOHLIEHTpaluuy, npeBbmaommx C , omnpenensgemenrt no dGopwmyse (B.12).
HKIIP

B.7. MeToa pacyeTa AnviHbl chakena npu CTPYMHOM rOpeHUn ropodnx rasos

Mpunoxexue I

(obsizaTenbHoe)

InmuHa bakeya L , M, IOpPU CTPYMHOM T'OPEHUM TOPHUMX TI'a30B PACCUMTHIBAKT IO
0]
dbopmysie:
0,4
L = KG , (B.40)
0]
rne K - xKo2QOUUMEHT, KOTOPHM [PV MCTEUEHUM CXATHEX I'al30B I[IPUMHUMAETCS PaBHBIM
12,5; nopu ucrTeuveHuM naporoy ¢asz3er CYID mnm CIT' - 13,5; Opm UCTEUeHUM XUIKOM
dbaser CYT' mym CITN - 15;
-1
G - pacxom Topwyero raza, KI' X C .
METOONKA

BbIYVICINEHUA YCNOBHOW BEPOATHOCTW NMOPAXXEHUSA YENOBEKA

Cnuncok N3MeHsIIoLLMX JOKYMEHTOB
(B peq. N1ameHeHns N 1,
yTB. NMpukaszom MYC P® o1 09.12.2010 N 643)

I".1. MNpwn oLeHke NoxapHOro pucka Ans HapyXHOW YCTaHOBKWU crieQyeT paccMaTpyBaTth cregyrolime onacHble

hakTopbl:
(8 pea. NameHeHus N 1, ytB. MNMpukasom MYC PO ot 09.12.2010 N 643)

- U30bITOYHOE nasneHne n nMMmnynbC BOJHblI AaBleHUA NpuU CropaHun ras3o-, napo- unuv nbineso3ayLlHbIX

cMmecen Ha OTKPbITOM NPOCTPaHCTBE;

- TennoBoe usnydyeHue npu noxkapax nposnimBoB roproYnx KNOKOCTEN U noXxapax TBepablX mMartepuanos,

peanu3saunm "orHeHHoro wapa", CTpynHOM ropeHum;

- BO3OencTBme BbICOKOTEMMNEPATYPHbIX NMPOAYKTOB CropaHua raso- Unn I'IapOBO3p.yLLIHOl71 CMecun B OTKPbITOM

npocTpaHcTBe.

Ecnun gns paCCManMBaeMOVI Hapy>|<H0171 YCTaHOBKM HEBO3MOXXHa peann3auuna Kakoro-nnbéo n3 YKa3aHHbIX

BblLL€ OnacHbIX Ct)aKTOpOB, TO 3TOT cbaKTop npu oueHke NnoTeHunanbHOro pucka He y4uTbiBaeTCA.

YCJIOBHYIO BEPOSATHOCTBL Q (&) IopaxeHMus deJioBekKa I[pM peanMs3aumm J-ToTo
dj
CLEeHapusa pasBUTMA aBapuMy, Kak MNpaBmilio, BBUMCILDT IO S3HAYEHMAM HOPOOUT-—
¢yHKUMM Pr. BsamMOCBA3b BeJMUMHEL Pr ¥ yCJOBHOM BEPOATHOCTM INOPaXeHMS
ycTaHaBiamBaeTcsa Tabmuuen I'.1l, MexIy pPENepHEMM TOdUKaMM KOTOPOM BO3MOXHA
JIMHEVHAaA MHTEPINOJIALMA.

Ctpanuua 41 u3 50



Mpukas MYC P® ot 25.03.2009 N 182

(pea. ot 09.12.2010)
"O6 yTBepxaeHuu ceoga npasun "OnpenenexHne Kateropun NoMmeLLeHni, 3a...

Tabnuua .1 - 3Ha4eHnd yCﬂOBHOVI BEPOATHOCTU MNMOpaXeHuna 4yenoBeka B 3aBUCUMOCTU OT BEJNTUYUHBI I'Ip06MT—

dyHKuMKM Pr
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YcnosHast BenuunHa npobuTt-cpyHkummn Pr

BEPOSATHOCTb

nopaxenus, % 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 5,77 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
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T'.2. YCJIOBHYI BEPOSATHOCTHL I[IOPaXeHMs uYejioBeKa M3OBITOYHEIM IaBJIEHMEM IIPpU
CropaHuUM raso—, Iapo-, NBJIEBO3IOYWHEIX CMeCey Ha PAaCCTOAHMM ¥ OT DIMLEeHTPpa
ONpenesyignT B CJeNyK el NOCJIeNOBaTEeJIBHOCTH

- BBUMCJISAIT M3OHITOUHOE maBjieHme HIOEJIBTA P wum  wuMIoyJgsCc 1 1O MeTomawm,
NPUBEOEHHBIM B IPUJIOXEeHUM B;

- ucxomnsa m3 s3HaveHuy JEJIBTA P m 1, BHUMCIAOT BEeJIUUMHY NPOOMUT-QyHKUMM Pr
no dopmyJiam:

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

roe IOEJIBTA P - us30ObBITOUHOE »maBJieHue, Ila;

i - wmMIOyJIbC BOJIHE OaBJjieHus, [la x cC.
C noMomeio Tabsuuel I'.1l  onpenesigioT  YyCJIOBHYK BEPOATHOCTL IOPaXeHMS
yeJioBeka. Hanpumep, npm 3HadeHum Pr = 2,95 3HaueHme Q (a) = 2% = 0,02, a
dj
npu Pr = 8,09 sHauenme Q (a) = 99,9% = 0,999.
dj
I'.3. YCJIOBHYK BEPOSATHOCTHL I[IOPAaXeHMS UeJIOBeKa TEIJIOBEIM MBJIYUYeHMEM I[IpU
moxape NpoJjiMBa I'OpPYEeN XMIKOCTHM, IIoXape TBepIor'o MaTepuajsa Wi "OT'HEHHOM
mape'" onpenesigioT B CJIEeOyK el IOCJIeIOBaTEeJIbHOCTU:
a) PacCCUMTHBAT BeJIMUMHYy Pr no dbopwmyJe:
1,33
Pr = -12,8 + 2,561ln(tg ), (I'.3)
roe t - sbdbexTMBHOEe BpeMs SKCIO3MUUM, C;
-2
d - MHTEHCMBHOCTB TEIIJIOBOT'O M3JydeHusa, KBT x M , oopegensgeMas B

COOTBETCTBUM C IPUJIOXEHMEM B.
BenmuuuHy t Haxomar:
1) 1nJjsa moxapoB IMPOJIMBOB T'OPOUMX XUIKOCTEM M IIOXAPOB TBEPIHEX MaTEpPMaJioB

X
t=t + -, (I'.4)
0 u
roe t - XapaKTepHOoOe BpeMsa OOHAapyXeHMsa Inoxapa, C (OonyCKaeTcsa HNPMHMMATbh t =
0
5 ¢c);
X - paccTosaHue oT MecTa PacIOJIOXeHMS dYeJjiloBeka JO 3OHH, roe
-2
VHTEHCUBHOCTEL TEIIJIOBOT'O M3JIydeHMsa He npeBomaeT 4 kBT x M, M;
-1
U — CKOPOCTBb IOBMXEHMS UYeJiIoOBeka, M X C (monyckaeTcsa OPMHMMATL U =
-1
=5MxcCc );
2) oJis BOBIOEMCTBUS "OorHeHHOTO wmwapa" BeJauMuMHa T I[OIpMHMMaeTCHd B

COOTBETCTBUM C IIPUIIOXEHNVEM B,'

©) c nomouwbio Tabsuuel I'.1 onpenesdiT YCJIOBHYK BEPOSATHOCTL IOPaXeHMS
JyeJiOBeKa TeIIJIOBEIM M3JIyJYeHMEM.

B ciiyuyae, eciu paIuycC odara loxapa [NIpM [oxape IpoJiMBa, IloxXape TBepIBX
MaTepMalsioB MM peanmzauuy "orHeHHOT'O mapa'" OoJbime uaM paBeH 30 M, YyCJIOBHas
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BEPOSATHOCTEL I[IOPaXeHMUs UYeJIoOBeKa NpuHMMaeTcsa paBHoM 100%.

I'.4. YCJIOBHYyK BEPOATHOCTbL IOPaXeHMs UYeJjioOBekKa IIpU CTPYMHOM T OPEHUU
BBIUMCJIIAIT CJeOyllyM oDpas3oM:

- omnpemnejyiganT OJIMHY OGakejyla IO METOANY B COOTBETCTBUM C NPUJIOXEeHVEM B;

- B ciaydae, ecim L >= 30 M, YCJIOBHass BEPOSATHOCTL IIOPAXEHMS IPUHMMAETCS

0]
paBHOM 6%;
- B ciaydae, ecim L < 30 M, ycJoOBHas BEPOSATHOCTb IOPaXeHMUs [pPUHMMAaeTCs
0]
paBHOM O.

I'.5. YCJOBHYK BEPOATHOCTBL IIOPAaXEeHMs UYeJIOBeka B pe3yJibTaTe BO3OeMCTBUA
BEICOKOTEMIIEPATYPHEX MNPOAYKTOB CIOPaHMs T'a30— WM I[IapOBO3OYMHOM CMeCcu Ipu
peanmszauum IoXapa-—BCIBIIKM BBUMCIISIT CJEOYIMM O0pa30M:

- ONpenesyiginT pPalInyC BO3IEMCTBUS BHCOKOTEMIIEPATYPHHEX IPOOYKTOB CI'OPaHMSI
Taso- WM [IapOBO3OYIMHOM CMECM B OTKPHTOM IIPOCTPAHCTBE IO MeTony B
COOTBETCTBUM C IPUJIOXEHUEM B;

- B ciaydae, ecim R >= 30 M, yCJIOBHasg BEPOSATHOCTBL IIOPAXEHMS IPUHMMAETCS

F
paBuOM 100%;
- B ciaydae, ecium R < 30 M, ycJyoOBHas BEPOSTHOCTBb I[OPaXeHMUs [PUHUMaeTCs
F
paBHOM O.

Mpunoxexve O
(pekomeHayemoe)

PACYETHOE OIMNMPEOENEHNE
KOS®ONUMEHTA Z YHACTUA B TOPEHUW TOPHOYMX TA30B U TAPOB
HEHAIPETBIX NEFKOBOCIITAMEHAOWMNXCA XKNOKOCTEU

I.1. [puBeneHHbBle B HOpUJIOXeHMM [ pacyeTHble OQOPMYJIH [IPMMEHSKTCS IJig
cayuas 100m / (po v ) < 0,5C [C -  HIWXHUNM KOHLEHTPaLMOHHEIM
T,I1 CB HKIIP HKIIP
npenesl PaclpoCTpaHEeHMs IIJlaMeHM Taza WM napa, % (OOBEeMHHIX) ] M I[IOMEUEHWM B
bopMe OpPAMOYT'OJIBHOT'O IapaJjulesyienurena C OTHOUEHMEeM IJIMHEL K WKpMHe He ©OoJiee
OAaTU.
I0.2. KosdpdmumeHT Z ydyacTus TOploUMX T'a30B M I[IapOB He HATPEeTHhIX Bhlle

TeMIIepaTypPErl Opr)KaIOHIeﬁ Cpenbl JIETTKOBOCIIJIAMEHAKIMXCA )KM,HKOCTGI\/J[ npn 3alaHHOM
YyPOBHe 3HaummMmocTu Q (C > C) paccumMTeBalT IO bopMyJiaMm:
1 1

- opu X <=-Luy <= -S
HKIIP 2 HKIIP 2

7 = —————————— po (C + —————- ) X Y Z , (o.1)
m r,n0 O nenbTa HKIIP HKIIP HKIIP

- npu X > -LuY > =5
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HKIIP 2 HKIIP 2
-3 C
5 x 10 HKIIP
Z = ———————= po (C + —————- )FZ p (0.2)
m r,n0 O neJsibTa HKITP
rne C - OPeIsKCIOHEHUMAJIbHEIM MHOXUTENHL, $ (OOBEMHBIX), PaBHBIA:

0
IIpy OTCYyTCTBUM IIOOBVMXHOCTU BOSI[yHlHOﬁ CcCpelsl IOJjid T'OPYMX I'a30B

C =3,77 x 10 =====—- ’ (X.3)
0 po V

C =3 x 10 ———==-=-—- , (. 4)

- npmu OTCYTCTBUU MIOOBMXHOCTU BO3OYUWHOMN cpens 0J1a r1apoB
JIETKOBOCIIJIAMEHSIIMXCS XUIKOCTEM

' (B.5)

- OpM T[OIOBMXHOCTM BO3IOYWMHOMW Cpelbl OJjisg I[IapoOB JIETKOBOCILJIAMEHSOIMXC S
AKUIOKOCTEM

' (I.6)

TOoe m - Macca raza miau napobB JIBX, nocrynamommx B OOBEM IIOMEUEeHMS, KI';

mejibTa — OONYyCTMMBIE OTKJIOHEHMHA KOHLUEHTpauuu OIpKM 3aljaBaeMoM YPOBHEe
3”HaumMmocT Q(C > C), npmuBemeHHeEe B Tabmauue I.1;
X ;Y , 2 - paccTrosaHmMda o ocaMm X, Y m Z OT WMCTOUYHMKA

HKIIP HKIIP HKIIP

NOCTYIJIEHMS Ta3a WM Ilapa, OIPaHMYEHHBEe HIMKHMM KOHLEHTPALMOHHEM [IpeleJioM
pacnpoCTPpaHeHusa IIJIaMeHM COOTBETCTBEHHO, M; PacCCUMTHBAlTCA O GopMyJaMm

(B.10) - (B.12);

L, S - miuHa M WMpMHAa I[IOMEUEHUSI COOTBETCTBEHHO, M;
2
F - njomwanp noJjia roMeumeHmusa, M ;
-1
U - NOOBMXHOCTB BOB3OYUWHOM Cpelrl, M X C ;
C - KOHLUEHTpalMsa HACHIEHHEIX [IapOB I[IPpM pacdeTHOM Temnepartype t , °c,
H P

BOBIOyxa B nomemeHur, $ (0OBEeMHEBIX) .
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Ta6muua J.1 - JOOyCTMMBIE OTKJIOHEHMS KOHLEHTpaLUWMy mHesibTa [pM  3adaHHOM
ypoBHe sHaummocTu Q(C > C)
XapakTtep pacnpefeneHnst KoHLeHTpauum _ penbTa

Q(C>C)

[na roptoymnx rasos nNpu oTCyTCTBMU NOLBWXHOCTU BO3AYLUHON Cpeabl 0,1 1,29
0,05 1,38
0,01 1,53
0,003 1,63
0,001 1,70
0,000001 2,04

[na roptoymnx rasos npu NOABMXHOCTU BO3OYLUHON cpeabl 0,1 1,29
0,05 1,37
0,01 1,52
0,003 1,62
0,001 1,70
0,000001 2,03

Onsa NapoB NerkoBOCMIaMEHSIOLLMXCS XWOKOCTEWN Npu OTCYTCTBUM NOOBUXHOCTH 0,1 1,19

BO34YLLHOW cpeabl
0,05 1,25
0,01 1,35
0,003 1,41
0,001 1,46
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0,000001 1,68
[na napoB nerkoBOCMNaMeHsIIOLLMXCH XUAKOCTEN NPU NOABUXHOCTU BO3OYLLHOW 0,1 1,21
cpenbl

0,05 1,27

0,01 1,38

0,003 1,45

0,001 1,51

0,000001 1,75
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I.3. KoHueHTpaumsa C wMoxeT OBHTBH HaMIeHa IO bopMyJie:

H
P
H
c =100--, (o.7)
H P
0
roe P - @maBJjieHMe HACHIEHHEIX [1aPOB IIPM PaCUYeTHOM TeMIepaType (HaxomaT u3
H
CHPaBOYHOM JIMTEpaTypH), Klla;
P - armocbepHoe mamJjeHue, parBHoe 101 «lla.
0
YpOBEHb 3HAUMMOCTU Qo(C > E) BEIOMpPAIT, MCXOLsS u3 ocobeHHOCTEM

TEXHOJIOTMUYECKOT'O Ipolecca. Jlonyckaercsa npmHumMaTe Q(C > C) paBuemM 0,05.

O.4. KosdpdbuumeHT 7 ydacTMsa [apOB HEHATPETHX JIeT'KOBOCIJIaMeHSIMXCS
KUOKOCTEM NPM CIOPaHUM [NAapOBO3AYIHOM CMeCH MOXeT OBITh OIpeneJieH o rpadmky,
NIPUBEINEHHOMY Ha puUCYyHke [.1.

9,31

0,24+

0,0 : } + .
0,2 0,4 0.6 0.8 10X

PucyHok [1.1 - 3aBucumocTtb Z ot X

BHaueHMsa X PACCUMTHBAT 10 QopMyJie

cC / C*, ecim C <= C*

H H

X =< , (0.8)
1, eciim C > C*

H

rge C* - BeJmMuMHa, 3alaBaeMas COOTHOIEHMEM
c* = ¢puC , (H. 9)

cT
rne ou - 20QeKTUMBHEM KODQOULMEHT M3OBITKA I'OPOUErOo, IIPMHMMAEMEBlM pPaBHBEM 1, 9.
Paccrosganusa X , Y u zZ paccumMTEBaT IO QopMmyJiaM:
HKIIP HKIIP HKIIP
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00,5
X = K L(K x ln-————-———-—- ) , (I.10)
HKIIP 1 2 C
HKIIP
nenbTa C
00,5
Y =K S(K x lIn-———=-——-—- ) , (J.11)
HKIIP 1 2 C
HKIIP

0 0,5
Z = K H(K x ln-—————----- ) , (0.12)
HKIIP 3 2 C
HKIIP
roe K - xo2QduLMeHT, [OpMHMMaeMelr paBHeM 1,1314 10nsa TopouMx TasoB U
1
1,1958 - 1mng JIeTKOBOCIJIAMEHSWIMXCS XUIKOCTEN;
K - xo30buumeHT, NpPMHMMAaEMB paBHEM 1 Oja ToploumMx raszoe u K =
2 2
T / 3600 - nJjda JIETKOBOCIUJIAMEHAKRIMXCH XUIKOCTENM;
K - xosbduumesHT, npuHMMaemelt paBHeM 0,0253 mma ropoumMx TIas3oB  IIpU
3
OTCYTCTBUM MNOIBMXHOCTM BOs3mOymHOM cpenmsl; 0,02828 - 1njis TopoumMx TIas0B IpK
NOOBMXHOCTHM BO3mymHOM cpenel; 0,04714 - 1nJjsa JIeTKOBOCIIJIAMEHSWMMXCS  XUIKOCTEMN
npu OTCYTCTBUM IIOOBVXHOCTU BOBOYIHOM cpensr 128 0,3536 - s
JIETKOBOCIIJIAaMEHABIMXCS XUIOKOCTEM IIPU NOOBMXHOCTM BO3IYIIHOM CPEeIb;
H - BrHICOTa nomMeumeHms, M.
[Ipy OTpMLLATEJIBHBIX BHAaYeHMUAX JorapmdMoB paccTogHMa X ¢ n 2z

HKIIP HKIIP HKIIP
npuHuManTcsa paBHemMU 0.
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