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o0 TpeboBaHUAX noxkapHoh 6e3onacHocTu" (CobpaHne 3akoHoaaTenbcTBa Poccuiickoit depepauuu,
2008, N 30 (u. 1), ct. 3579), YKazom Mpe3naeHta Poccuiickor depepaumm ot 11 miona 2004 r. N 868
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Poccuitckoit depepaumm ot 19 Hoabps 2008 r. N 858 "O nopsaake pa3paboTku M yTBEPKAEHUSA CBOAOB
npasun" (CobpaHne 3akoHogaTenbcTBa Poccuitickolt ®eaepaummn, 2008, N 48, cT. 5608) npuKasbiBalo:

YTBEepaAnTb M BBECTU B AenctBue ¢ 1 maa 2009 r. npunaraemblit cBog npasun "OnpeaeneHue
KaTeropuii NomeL,eHNNn, 3gaHN U HapyXKHbIX YCTAHOBOK MO B3PbIBOMNOXAPHOM M NOXapHOM onacHocTh".
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Uenn n npuHumnel ctaHaapTusaumm B Poccuiickon Pepepaumm yctaHoBneHbl PeaepanbHbIM
3aKOHOM OT 27 aekabpa 2002 r. N 184-®3 "O TexHMYecKom perynmpoBaHum", a npaBuia NnpuUMeHeHus
cB80oA08 npasua - MoctaHosneHnem MNpasutenbctea Poccuinckoit Pepepaupm "O nopaake pas3paboTkm u
yTBEPHKAEHMA cBOLOB NpaBun” ot 19 HoAbpa 2008 r. N 858.

CBegeHuna o cBoae npasun

1. PASPABOTAH @'Y BHUMNMO MYC Poccum.

2. BHECEH TexHW4yecknum KomuTeToM No ctaHaaptmlaummn TK 274 "MoxkapHas 6e3onacHocTb".

3. YTBEPX/AEH W BBEAEH B AEMCTBUE Mpukasom MYC Poccun ot 25 mapta 2009 r. N 182.

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

5. BBEOEH BMEPBbLIE.

1. O6nacTb NpUMeHeHus

1.1. Hactroswmii cBog, npaBwun pas3paboTaH B COOTBETCTBUM cO cTaTbamu 24, 25, 26, 27
depepanbHOro 3akoHa oT 22 uiona 2008 r. N 123-d3 "TexHMYECKU pernameHT o TpeboBaHUAX
noxkapHon 6e3onacHocTn", ABNAETCA HOPMATUBHbIM [OKYMEHTOM MO MOXapHOoi 6e30nmacHOCTM B
06nacTM craHZapTM3auMmM [06pOBONLHOMO MPUMEHEHUA W YCTaHABAMBAET MEeTOAbl onpeaeneHus
KNacCUPUKALMOHHBIX MPU3HAKOB OTHECEHUA 34aHUIN (MK YacTel 34aHUIA MeXAy NPOTUBONOXKAPHbIMM
CTEHaMM - MOYKAPHbIX OTCEKOB), COOPYHKEHUIA, CTPOEHUI U NMOMELLEHNN (Aanee No TEKCTY - 34aHUI U
NMOMeLLLEeHNM) NPOU3BOACTBEHHOIO W CK/AQACKOrO HasHauyeHus Knacca 5 K Kateropuam no
B3PbIBOMOXKAPHOMW M MNOXAPHOM OMACHOCTWU, a TaKXe MeToAbl onpefeneHus KnaccUdUKaLMOHHbIX
NMPU3HAKOB KaTeropuit HapyKHbIX YCTAaHOBOK NPOM3BOACTBEHHOIO M CKIAACKOrO HasHayeHus (ganee no
TEKCTY - HapyKHble YCTaHOBKM) NO MOXapHOM OMacHOCTH.

1.2. Knaccndpukaumsa 34aHUM U NOMELLEHMIA MO B3PbIBONOXAPHOM W MNOXAPHOW OMacHOCTU
npUMeHseTca ANA yCTaHoBJeHMA TpeboBaHMM noXapHoi 6e30nacHOCTM, HamnpaBAeHHbIX Ha
npefoTBpaLLeHMe BO3MOMKHOCTM BO3HMKHOBEHMA MOXKapa U obecneyeHne NpoTUBOMONKAPHON 3aLLMTHI
Nofel U MMyLLLeCTBa B C/ly4ae BOSHUKHOBEHUA MNorKapa.

Knaccndumkauma Hapy»KHbIX YCTAHOBOK MO MOXKAaPHO ONAaCHOCTM UCMO/Ib3YeTCA A/1A YCTaHOBNEeHUA
TpeboBaHMIA MOXKapHO 6e30nMacHOCTW, HAMPaB/EHHbIX HA NPeAOoTBPALLEHME BO3MOMKHOCTU
BO3HMKHOBEHMA NOXKapa W obecneyeHne MPOTUBOMNONKAPHOWN 3aWMUTbl AOAEN U MMYLLECTBA B C/y4ae
BO3HWKHOBEHMA MOXKapa Ha HapyXHbIX yCTaHOBKAX.

1.3. HacToAawwmi ceBoa npaBun He pacnpocTpaHAeTCA:

- Ha MOMELLEHMA U 34aHUA A8 NPOU3BOACTBA M XPaHEHUA B3pblBYaTbIX BellecTs (ganee - BB),
CpPeacTB UHMUMMPOBaHMA BB, 34aHMA M COOPYXKEHMA, NPOEKTUPYEMble MO CheuMasbHbIM HOpMam U
npaBunam, yTBepKAeHHbIM B YCTAaHOBAEHHOM NOPALKE;

- Ha Hapy)KHble YCTaHOBKM ANA NPOM3BOACTBA W XpaHeHuA BB, cpencts mHWummposaHua BB,
HapY>KHble YCTAaHOBKW, MPOEKTMPYyeMble MO CreuMasbHbiIM HOPMaM M MpaBwWiaMm, YTBEPXKAEHHbIM B
YCTQHOB/IEHHOM MOPAAKE, a TAaKXKe Ha OLLEeHKY YPOBHA B3PbIBOONACHOCTU HapyKHbIX YCTAHOBOK.

1.4. Hactoawmit cBog npaBua MOXKET OblTb MCMOb30BaH NpW pa3paboTKe cneumasnbHbIX
TEXHUYECKMX YCIOBUIA NPU NPOEKTUPOBAHUM 34aHUIA, COOPYKEHUIA, CTPOEHUIM U HaPYKHbIX YCTAHOBOK.

2. HopmaTumBHble CCbIKMK

B HacToALlem cBoAe NPaBUa UCNO/b30BaHbI HOPMATMBHbIE CCbIJIKM Ha CeAyOLWNN CTaHAApPT:

FOCT 12.1.044-89*. Cuctema CTaHZapToB 6e3onacHoCTM Tpyaa. [1oXKapoB3pblBOOMNACHOCTb
BeLLecT8 U maTepuanoB. HomeHKnaTypa nokasaTenen u MeToabl UX onpeseneHus.

Mpumeyarnne - Mpu NONb30BaHMM HACTOALLMM CBOAOM MNpPaBWUA LLenecoobpasHoO NpPoBepuTb
OeNCTBME CCbIZIOYHbIX CTaHAApTOB B WMHPOPMAUMOHHOW cucteme oOO6LEero nosb3oBaHMA - Ha
odumumnanbHom cante PefepanbHOrO areHTCTBa NO TEXHUYECKOMY PEry/IMPOBaHMI0 U METPOJIOFNU B CETU
MHTEpPHET MAM MO eXerogHo w3gaBaemoMy WHPOPMALMOHHOMY YyKasaTtento "HauumoHasbHble
CTaHAAPTbI", KOTOPbIN ONYH6ANMKOBAH MO COCTOAHWUIO Ha 1 AHBaPA TEKYLLEro rosa, U No COOTBETCTBYHOLLMM
eXeMeCsYHO M3aaBaembiM MHOOPMALMOHHBIM yKasaTensm, onyb/MKOBaHHbIM B TeKyliem rogy. Ecau
CCbIJIOYHbIA CTAaHOAPT 3aMeHeH (M3MeHEH), TO NPW MO/Ib30BAaHUM HACTOAWMM CTaHZAPTOM c/eayet
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PYKOBOACTBOBATLCA 3aMEHAIOWMM (M3MEHEHHbIM) CTaHZAPTOM. ECNM CCbINOYHbLIA CTaHAAPT OTMEHEH
6€e3 3amMeHbl, TO TMOJIO}KEHWEe, B KOTOPOM [JaHa CCblIKa Ha Hero, MPUMEHAETCA B 4acTu, He
3aTparnBaloLLLEl 3Ty CCbI/KY.

3. TepMmuHbI 1 onpegeneHnA

B HacTtoslwem cBoZe MpPaBuA MPUMEHAIOTCA CheaylolmMe TepMUHbl C COOTBETCTBYHOLLMMM
onpeaeneHnaMu:

3.1. ABapuiiHana cuTyaLmsa: CUTyauUms, XapaKTepm3yoLLasncsa BEPOATHOCTbIO BO3HUKHOBEHWA aBapum
C BO3MOXHOCTbIO Aa/ibHEeNLWero ee passuTus.

3.2. B3pbiB napoBo3gylHOro obnaka: NpoLecc CropaHuA roprtoyelt NapoBO3AyLWHOW cmecu B
OTKPbITOM NPOCTPaHCTBE C 06pa3oBaHUEM BOJIH AABAEHUS.

3.3. Bs3pblB nNapoBO34yWHOM CMecM B OrpaHM4eHHOmM obbeme (pesepByape MM
Npou3BOACTBEHHOM MOMELLEHMN): Mpouecc cropaHus obpasoBaBllelicA B OrpaHMYeHHOM obbeme
roptoyeit NapoBo3AyLWHOM CMECU C NOBbILEHWEM AaB/IEHUS B STOM 06beMe.

3.4. B3pblB pe3epByapa C Meperpetolr KMAKOCTbIO NPU BO3AENCTBMM Ha Hero odvara noxapa:
npouecc paspyleHus pesepByapa MPWM HarpeBe OT oyara no)Kapa HaxoAdleihcs B pesepByape
KMOKOCTU A0 TemMnepaTypbl, MNPEeBbilaloWen HOPMAJIbHYIO TEMMEepaTypy KUMeHuA, C AaNbHEeNWnm
B3pblBOOOPa3HbIM BCKMMaHMEM XMAKocTU. Mpouecc conpoBoXKaaeTca obpasoBaHMEM BOMH AaBAEHUA
N, €CAU XKUOKOCTb roptoyas, "orHeHHbIM Wwapom".

3.5. B3pbiBOOMNacHas cmecb: CMeCb BO34yXa WAW OKUCAUTENA C FOPHYMMM Fasamu, napamu
JIETKOBOCT/IAMEHSAIOWMXCA  KUOKOCTEM, TOPHOYMMM  MbIASIMU UM BONOKHAMM, KoTopasa npwu
onpeaeneHHoW KOHLEHTPauMM UM BO3HMKHOBEHUM MCTOYHWMKA WHULMMPOBAHWUA B3pbiBa CMOCOOHa
B30PBaTbCA.

3.6. Bpems oTKkAo4YeHUA (Bpema cpabaTbiBaHWUA): MPOMEXKYTOK BPEMEHM OT Hayasa BO3MOMKHOIO
NoCTYN/IeHUs roproYero BelecTsa M3 Tpybonposoaa (nepdopauma, paspbiB, UISMEHEHUE HOMUHANILHOTO
OABJIeHUA U T.N.) A0 NMOSHOTO NPeKpaLeHna NOCTYNAeHUA rasa UK }KUAKOCTU B MOMELLEHME.

3.7. Kateropus noapHoi (B3pblBOMOMKapHON) onacHOCTM ob6beKkTa: KaaccudpuKauMoHHasn
XapaKTePUCTUKA MOXapHOWN (B3pbIBONOXAPHOW) OMAacHOCTM 34aHuA (MAM yYacTel 34aHMA  Mexay
NPOTUBOMOXKAPHbIMU CTEHAMM - MOXKAPHbIX OTCEKOB), COOPYIKEHUSA, CTPOEHUA, NOMELLLEHMA, HAPYKHOM
YCTaHOBKM.

3.8. Jlornueckoe pepeBO COObITMIA: rpaduuecKkoe OTparkeHue obLLero xapakTepa pasBUTUS
BO3MOXKHbIX aBapUNHbIX CUTyaUMUA M aBapuii C OTpaKeHWem MNPUYMHHO-CNeACTBEHHOM B3aMMOCBA3U
COBbITMIA B 3aBUCUMOCTM OT cneunduKn onacHOCTU 06beKTA OLEHKM PUCKA C YYETOM BAUAHUSA Ha HUX
NMEIOLLIMXCA 3aLLMTHbIX MEePONPUATUIA.

3.9. OrHeHHbINM wWap: KpynHomaclTabHoe aAnddy3sMoHHOE ropeHune, peannsyemoe npu paspbise
pesepByapa C roptoyen KMAKOCTbIO MAW ra3om nog AaBAeHWEM C BOCMNIaMEHEHUEM COAEepPHUMOro
pesepsyapa.

3.10. Noxkap B nomelleHMn: npouecc ANPODY3MOHHOTO TOPEHUSA TBEPAbIX, MHKUOKUX U
rasoobpasHbIX roploYMX BELLECTB, HaXOAALLMXCA B MOMELLEHMM, BbI3bIBAOLINIM NPOrpeB CTPOUTENbHbIX
KOHCTPYKLMI U TEXHOI0rMYecKoro 06opyn0BaHMA ¢ BO3MOXKHOM NoTepein MMM HecyLLLen cCnocobHOCTH.

3.11. MNpoeKTHaA aBapuA: aBapua, 414 NPeLOTBPALLEHNA KOTOPON B MPOEKTE MPOMbILLIEHHOMO
obbeKTa npeAycMOTpeHbl cucTembl obecrneyeHus 6e30NacHOCTW, rapaHTUMpylowme obecrnevyeHue
334aHHOrO ypoBHA 6e3onacHocTy.

3.12. MNoxkapHas HarpysKa: KoJIMYeCcTBO TeMn/10Tbl, KOTOPOE MOMKET BblAE/INTLCA B NOMELLEHUE NpK
noape.

3.13. Pazmep 30HbI: NPOTAXKEHHOCTb OFPaHUYEHHOM KaKMM-1M60 06pa3om YacTM NPOCTPaAHCTBA.

3.14. CueHapuii aBapuu: MoOAeNb MNOCAefOoBaTENbHOCTM COObITUI € onpegeseHHON 30HOM
BO34ENCTBMA OMacHbiX (GaKTOPOB MOXapa Ha AoAen, 34aHWA, COOPYMKEHMA WU TeXHOJ0rnmyeckoe
obopyaoBaHue.

3.15. YaenbHaa no)apHas Harpyska: KOAMYECTBO TEN/OTbl, KOTOPOE MOMET BblAe/NUTbLCA B
nomMeLleHne Npu fno*ape, oTHECEHHOE K N/IoWaamn pasMeLlleHNA HaxoaaLlWmMXCa B MOMELLEHUU TOPHYNX
W TPYAHOroprHYMX BELLECTB U MaTepuManos.

3.16. YacToTa peanvsaumu cueHapus aBapuKn: YacToTa BO3HUKHOBEHUA U Pa3BUTUA BO3MOXKHOIO



cueHapwua aBapuu B onpeieIeHHbIN Nepuoa BpemMmeHu.
4, O6Lwme NonoxKeHun

4.1. Mo B3pbIBOMNOXKAPHON N NOXKAPHOM OMNACHOCTM NOMELLEHMA NOAPA3AENAOTCA Ha KaTeropum A,
b, B1-B4, I v /[, a3aaHua - Ha KaTeropun A, b, B, ' v [.

Mo no)KapHOM ONacHOCTM Hapy»KHble YCTAHOBKU NoApa3aenatotca Ha Kateropumn AH, BH, BH, TH n
OH.

4.2. Kateropym nOMeLWEeHMNn W 34aHUI onpeaenarTcs UCXoAs W3 BMAa Haxoaswmxca B
NMOMELLEHUAX TOPHOYNX BELLECTB M MATEPUANOB, UX KONMYECTBA M NOXKAPOOMACHbLIX CBOWMCTB, a TaKXkKe
ncxogAa m3 o6bEMHO-NNAHUPOBOYUHbIX PELUEHMI MOMELLEHUA W XapaKTepPUCTUK MNPOBOAUMBIX B HUX
TEXHONOrMYEeCKMX NPOLLEeccos.

Kateropmn HapyKHbIX YCTaHOBOK OMpPeAenstoTcs WucxogAa U3  MOXKapoonacHbIX CBOWMCTB
Haxo4sAWMXCS B YCTAHOBKAX roOplOYMX BELLECTB M MaTepuasioB, MX KOAMYECTBA M ocobeHHocTeMn
TEXHONOrNYEeCKMX NPOLLEeCcCoB.

4.3. OnpepeneHne MoOXapooMnacHbIX CBOMCTB BELWECTB W MaTepManoB MNPOM3BOAUTCA Ha
OCHOBAHMW PE3yNbTaTOB UCMbITAHWUMA UAM PACYETOB MO CTAaHAAPTHbIM METOAMKAM C yYeTOM NapamMeTposB
COCTOAHUA (gaBneHuns, TemnepaTtypbl U T.4.).

[donyckaetcs ucnonb3oBaHMe oduUUMANbHO ONYBAMKOBAHHbLIX CMPaBOYHbIX  AAHHbIX MO
NoXapoonacHbIM CBOMCTBaM BELLECTB U MaTepMasioB.

JonyckaeTca WCMo/sib30BaHWE MOKas3aTesei MoMKapHOM OMacHOCTM ANA CMecel BewecTs wu
MmaTepunanoB No Hanbosiee oNaCHOMY KOMMOHEHTY.

5. KaTeropmu nomeLeHuin No B3pbIBOMOKAPHOM M NOXKAPHOM ONACHOCTH

5.1. Kateropuu nomeLLeHW MO B3PbIBOMOMAPHON M MOXAPHOM OMACHOCTM MPUHUMAIOTCA B
COOTBETCTBUM C Tabnumuen 1.

Tabanua 1 - Kateropmn nomeLLeHM No B3PbIBOMOXKAPHOM U NOXKapHOM ONACHOCTU



KaTEI'OpMﬂ nomeuieHnA

XapaKTepucT1Ka BelLecTs U MaTepmnanos, Haxoaalmxcsa (obpalyatowmxca) B nomeLLeHnn

A
noBbllLeHHaA
B3PbIBOMNOXapoonacHOC

loptoume rasbl, NErKOBOCMIAMEHAIOLLMECA HKUAKOCTU C TEMMNEPATYPOM BCMbIWKKN He 6onee 28 °C B TakOM
KO/IMYecTBe, YTO MOryT 06pa30BbIBaTb B3PbIBOOMACHbLIE MAapOra3oBo3ayLUHble CMECU, MPU BOCNAaMeEHEHNN
KOTOPbIX Pa3BMBAETCA pacyeTHOe M3ObITOYHOE AaB/IEHME B3PbIBA B MOMELLEHMM, NpeBbiwatoLee 5 KMa,

Tb (nnn) BelecTsa U maTepmanbl, CNOCOBHbIE B3PbIBATLCA U TOPETb NPU B3aUMOAENCTBMM C BOAOW,
KMC/AI0POAOM BO34yXa MW APYT C APYTOM, B TAKOM KOJIMYECTBE, YTO pacyeTHOe U3bbITOYHOE AaBneHue
B3pbiBa B NnomMeLLeHUM npesbiwaeT 5 Kla
b Foptoume NblIU UM BOJIOKHA, IEFKOBOCT/IaMEHSIOLLMECS KUAKOCTU C TemMnepaTypoli BCnbiwKy bonee 28 °C,
B3PbIBOMOMKAPOONACHOC | FOPHOYME KUAKOCTU B TAKOM KOJIMYECTBE, YTO MOryT 06pa3oBbiBaTb B3PbIBOOMNACHbIE NblEBO3AYLIHbIE UK
Tb NnapoBO3A4yLLUHbIE CMECU, MPU BOCMIaMEHEHUN KOTOPbIX Pa3BMBAETCA PacyeTHOE U3ObITOYHOE AaB/eHue
B3pbiBa B NOMeELLEHUN, NpeBblwatolee 5 KMMa
B1-B4 Foptoune U TpyAHOToOpHoUME XKUAKOCTH, TBEPAbIE rOPIOYME U TPYAHOIropHoYMe BelllecTBa U MaTepuanbl (B TOM
MoXapoomnacHOCTb yKncae NblIU U BOJIOKHA), BELLECTBa U MaTepunasbl, CNoCobHble NpY B3aUMOAENCTBUM C BOAOMW, KUCNOPOA0M
BO3/yXa UK ApYr C APYromM TOJIbKO FOPeTb, NPW YCIOBUM, YTO MOMELLEHMA, B KOTOPbIX OHW HaxoaATCA
(obpaluatoTca), He OTHOCATCA K KaTeropumn A
man b
r Heroptoune BelLecTBa U maTepuanbl B ropAYemM, packaieHHOM MM Pacn/iaB/IeHHOM COCTOAHMM, NpoLecc
yMepeHHas 06pabOoTKM KOTOPbIX CONPOBOXKAAETCA BblAENEHUEM IYYNCTOrO TEMNA, UCKP U NAaMeEHU, U (UK) roproune
MoXapoonacHOCTb rasbl, }XMAKOCTU M TBEPAbIE BELLECTBA, KOTOPbIE CHUIAKOTCA UKW YTUIU3UPYIOTCA B KayecTBe ToMn/nga
il Heroptoune BellecTsa U maTepuanbl B X0N0AHOM COCTOAHUM
NOHUMKEHHanA
Nno¥apoonacHoCTb
MpumeyvaHua:

1. MeToabl onpeaeneHns Kateropuii nomelleHuit A u b yctaHasnmBatoTcs B
COOTBETCTBUMU C NPUIOKEHUEM A.

2. OTHeceHWe nomeLLeHua K KaTeropum B, B2, B3 nnu B4 ocywectsnseTtca B 3aBUCMMOCTU OT KOZIMYECTBA M cnocoba pasmeLleHus




NOKapPHOM HArpy3KkM B yKasaHHOM MOMELLEHUN U ero 06 bEMHO-NNAHMPOBOYHbIX XapPaKTEPUCTUK, A TAKKe OT MOXKAPOONaCHbIX CBOMCTB
BELLECTB M MaTepPUanoB, COCTABAAIOWMX NOXKAPHYIO HArpysKy. PasgeneHve nomeleHuli Ha Kateropun Bl - B4 pernameHTupyeTcs
NOJIOKEHUAMU B COOTBETCTBMM C NPUIONKEHNEM b.




5.2. OnpepeneHve KaTeropuii MOMELLEHWI ciaedyeT OCYLLeCTBAATb NyTem nocaeaoBaTeNbHOM
NPOBEPKN MPUHALNEKHOCTU MOMELLEHUA K KaTeropusam, npuBeseHHbim B Tabauue 1, oT Haubonee
onacHoit (A) K HaumeHee onacHoli (4).

6. KaTeropmu 3a4aHuii No B3pbIBOMOXKAPHOM M MOMKAPHOI ONACHOCTH

6.1. Kateropuu 34aHnit No B3PbIBOMOXKAPHOM M MOMKapHOM ONACHOCTU ONpeaenatTcs ucxoaa us
A0/ U CYMMUPOBAHHOM NA0LWAAN NOMELLLEHWI TON UAM MHOM KaTeropmm onacHoOCTU B 3TOM 34aHUMN.

6.2. 3gaHMe OTHOCUTCA K KaTeropum A, ecin B HEM CYMMMPOBAHHaA MNAoWaAb MOMELLEHUN
KaTeropuu A npesblwaeT 5% naowaam Bcex nomeleHnin nam 200 KB. m.

6.3. 34aHNe He OTHOCUTCS K KaTeropum A, ecinm CyMMUPOBAHHaA Nowaab NOMELLEHNI KaTeropum
A B 34aHUM He npeBbliwaeT 25% cyMmMMPOBaHHOM NIOWAAMN BCEX PAa3MELLEHHbIX B HEM NMOMELLEHUIN (HO
He 6onee 1000 KB. M) M 3TU NOMELLEHMA OCHALLLAIOTCA YCTAHOBKAaMM aBTOMATUYECKOTO NOXKapoTyLLEHUS.

6.4. 3paHne OTHOCUTCA K KaTeropuu b, echm ogHOBPEMEHHO BbINOJIHEHLI Caeaylowme yCaoBUA:
34aHNe He OTHOCUTCA K KaTeropum A M CYMMMUPOBAHHAA Naowagb MomelleHWn KaTeropuih A mn b
npesbiwaeT 5% cymmnpoBaHHOM naowanm scex nomeLteHmi uam 200 KB. m.

6.5. 3gaHKe He OTHOCUTCA K KaTeropun b, ecnm cymmmnpoBaHHaa Naowanb NOMeELEHNA KaTeropui
A v b B 34aHUKN He NpeBbiWwaeT 25% cyMMMPOBaHHOM NIOWAAN BCEX PAa3MELLEHHbIX B HEM NOMELLEHUM
(Ho He 6onee 1000 KB. M) M 3TU NOMELLEHUS OCHALLAIOTCA YCTaHOBKAMM aBTOMATUYECKOro
NOXKapoTyLEeHUA.

6.6. 3gaHMe OTHOCUTCA K KaTeropuu B, echn ogHOBpeMeHHO BbINOJIHEHbI Caeaylolme yCaoBUA:
3f,aHMe He OTHOCUTCA K Kateropum A uam b 1 cymmmnpoBaHHan naowanb NomeLLeHuin Kateropuii A, b,
B1, B2 n B3 npesblwaer 5% (10%, ecnn B 34aHUM OTCYTCTBYIOT MOMeLLeHUA Kateropuii A un B)
CYMMMPOBAHHOM NIOLWAAN BCEX MOMELLEHWA.

6.7. 3gaHNe He OTHOCUTCSA K KaTeropmn B, ecanm cymmmpoBaHHaA Naowaab NOMeLLEHNI KaTeropuia
A, B, B1, B2 n B3 B 3a4aHMn He npeBblwaeT 25% cymMUPOBaHHON M/OLWAAN BCEX Pa3MELLEHHbIX B HEM
nomeLtyeHunit (Ho He 6osee 3500 KB. M) 1 3T NMOMELLEHMA OCHALLLAOTCA YCTAHOBKAaMM aBTOMATUYECKOTO
NOXKapoTyLEeHUA.

6.8. 3paHne oTHocUTCA K KaTeropuu [, ecim oAHOBPEMEHHO BbINOJIHEHbI Caeayowme yCaoBUA:
34aHNe He OTHOCUTCA K KaTeropuun A, b unm B 1 cymmumpoBaHHadA naowaab NOMeLeHU KaTeropuii A, b,
B1, B2, B3 n I npeBblwaeT 5% cymmnpoBaHHON Ni0OWAaAN BCEX NOMELLEHUA.

6.9. 3gaHKe He OTHOCKTCA K KaTeropuu [, ecam cymmmpoBaHHaA Naolaab NOMELLEHMUIA KaTeropui
A, b, B1, B2, B3 u I B 3gaHMn He npeBblwaeT 25% cymmMpoOBaHHOM NaoWwaam Bcex pasmeLleHHbIX B HEM
nomewieHuit (Ho He 6onee 5000 KB. M) U nomelweHusa KaTteropuit A, B, B1, B2 n B3 ocHawatoTcs
YCTaHOBKAaMM aBTOMATMUYECKOrO MOXAPOTyLLEHMUA.

6.10. 3a4aHne OTHOCUTCA K KaTeropum [, ecnm oOHO He OTHOCUTCA K Kateropun A, b, Buaun I,

7. KaTeropmm Hapy»KHbIX yCTaHOBOK NO NOXKapHOM onacHoOCTU

7.1. Kateropmu Hapy»KHbIX YCTAHOBOK MO MOXapHON OMacHOCTU NMPUHUMAOTCA B COOTBETCTBUM C
Tabanuen 2.

Tabnnua 2 - Kateropum Hapy»KHbIX YCTAHOBOK MO NOXapHOM 0MacHOCTU



KaTeropus HapyKHoM
YCTaHOBKM

KpuTepun oTHeCeHUs HapyKHOW YCTaHOBKM K TOM MM MHOM KaTeropumn No NoKapHol onacHoCTH

AH
nosblllieHHasn
B3bIBOMOKapOOMNacHOC
Tb

YcTaHOBKa OTHOCUTCA K Kateropum AH, ecnM B Helt NpUCYTCTBYIOT (XpaHATcA, nepepabaTbiBatoTcs,
TPaHCMOPTUPYIOTCA) roployne rasbl, JIErKOBOCNIAMEHAOWMECA KUAKOCTU C TEMNEPATypoi BCMbIWKN He
6onee 28 °C, BewecTsa 1 (M1M) matepuanbl, CNOCOOHbIE TOPeTb NPM B3aMMOAENCTBUN C BOAOWN, KNCIOPOAOM
BO34yXa W (Man) apyr c Apyrom (Npu ycnoBUM, YTO BEIMYMHA MOXKAPHOIO PUCKa NPU BO3MOXKHOM CropaHMu
YKa3aHHbIX BeLecTB ¢ 06pa3soBaHMEM BOJIH AaB/IEHWUA NPEBbIWAET 04HY MU/IMOHHYIO B FOZ Ha PacCTOAHMUM
30 M OT HapY»KHOM YCTaHOBKM)

BH
B3pbIBOMOXXapoonacHoC
Tb

YcTaHOBKa OTHOCUTCA K Kateropuum bBH, ecanm B Hel npucyTcTBYIOT (XpaHATcA, nepepabatbiBatoTcs,
TPAHCMOPTUPYIOTCS) roptoume MNblan U (M) BONIOKHA, IEFKOBOCMNIaMEHSIOWMECA XKUAKOCTU C TeMMNEePaTypom
BCMbIWKK 6onee 28 °C, roptoumne XKUAKocTu (Npu yCNoBMU, YTO BEIMUMHA NOMKAPHOTO PMUCKa NPU BO3MOXKHOM
CropaHun nbiie- n (M) NapoBO3AyLWHbIX cmecell ¢ obpa3oBaHMEM BONH AaB/ieHMA MNpPeBbIWAeT OAHY
MWJIMOHHYIO B roA, Ha paccTossHUM 30 M OT Hapy»XHOM YCTaHOBKM)

BH
NoXapoonacHOCTb

YcTaHOBKa OTHOCUTCA K KaTeropuum BH, ecanm B Hel NpuUcCyTCTBYIOT (XpaHATcA, nepepabaTbiBatoTcs,
TPaHCMNOPTUPYIOTCA) roptoumne u (Man) TPYAHOropoUne KUAKOCTU, TBEPAbIE roptoYmMe U (UAn) TpyaHoroptoymne
BellecTBa M (MaM) maTepuansl (B TOM 4ucne nbinv M (UAK) BONOKHA), Bewectsa U (Maun) martepuansl,
CNocobHble NpU B3aMMOAENCTBMM C BOAOW, KUCAOPOAOM BO3AyxXa U (MAKn) Apyr ¢ APYrOM ropeTb, U eCaun He
peanusyloTca KpuUTEpUK, MO3BOAAIOWME OTHECTU YCTAaHOBKY K Kateropum AH uam BH (npu ycnosuwu, yto
BE/IMUMHA MOMKAPHOTO PWMCKA MNPU BO3MOMHOM CropaHWMM YKasaHHbIX BeWecTs M (MaM) maTepuanos
npeBsblWaeT 04HY MUAINOHHYIO B ro4 Ha paccTosiHMKM 30 M OT HaPYKHOW YCTaHOBKM)

rH
yMepeHHasn
MOYKapoonacHOCTb

YcTaHOBKa OTHOCMTCA K KaTeropuu [H, ecnn B Hel nNpucyTCTBYIOT (XpaHATcA, nepepabaTbiBatoTcs,
TPaHCMOPTUPYIOTCA) HEeroptoune BellecTBa U (MAM) maTepuanbl B ropAdYem, packaieHHom U (uau)
pacniaBneHHOM COCTOAHMM, Npouecc 06paboTKM KOTOPbIX COMPOBOXKAAETCA BblAeNIEHUEM NIYYMCTOTO Tenna,
NCKP M (MNK) NNameHn, a TaKxKe roproUme rasbl, }KUAKOCTU U (MAKn) TBEpAble BELW,ECTBA, KOTOPbIE CXKUratoTCA
WA YTUIM3NPYIOTCA B KayecTBe TON/nBa

OH
NOHUXKeHHasn
noXapoonacHoCTb

YcTaHOBKa OTHOCUTCA K Kateropum [H, ecam B Helt NpUCYTCTBYIOT (XpaHsaTcA, nepepabatbiBatoTcs,
TPaAHCMOPTUPYIOTCA) B OCHOBHOM HEroptoume BewecTBa M (Mamn) matepuasnbl B XONIOLHOM COCTOAHUN U eC/iun
No NepeymcaeHHbIM Bbllle KPUTEPUAM OHA He OTHOCUTCA K KaTeropuu AH, BH, BH namn M




7.2. OnpepeneHve KaTeropuit  Hapy»XHbIX YCTAHOBOK C/leAyeT  OCYLLeCTBAATb  NyTem
nocnenoBaTe/ibHOM NPOBEPKU UX MPUHALNEKHOCTM K KaTeropuam, npusegeHHbiM B Tabauue 2, oT
Hambonee onacHoi (AH) K HaumeHee onacHow (4H).

7.3. B cnyyae, ecnm 1M3-3a OTCYTCTBUA AAHHbIX NPEACTaBAAETCA HEBO3MOMXKHbIM OLLEHUTb BEUUYNHY
MOXKapPHOro pUCKa, AOMYCKAeTCa UCMNOo/Ib30BaHWE BMECTO HEe CAeayoLWmMX KpUTepmeB.

Ona kateropmin AH 1 BH:

- TOPW30HTa/bHbIM  pa3smep 30Hbl, OrpaHWMYMBAIOLLEN T[a30MaApPOBO3AYLUHbIE CMecU ¢
KOHLEHTpaLMe roproYero Bbile HUMKHEro KOHLEHTPaLMOHHOIo npeaena pacnpocTpaHeHMsa niameHu
(HKMAP) no FOCT 12.1.044, npesbiwaeT 30 M (4aHHbIA KPpUTEPUIA NPUMEHAETCA TONbKO ANSA TOPHOUMX
rasog M napos) M (MaM) pacyeTHoe U3OLITOYHOE [AaBAEHWE MPWU CrOPaHUKM ras3o-, Mapo- WM
NbINEBO3AYLWHOM CMECU Ha paccTosiHMM 30 M OT Hapy»KHOW YCTaHOBKM NpeBbiwaeT 5 KMa.

Ona kateropwum BH:

- MHTEHCUBHOCTBL TEIJIOBOT'O MBJIyUYeHMS OT ouala IIoxapa BelecTB ¥ (umiam)
MaTepMaJyioB, YyKasaHHBEIX IJja kaTeropuyu BH, Ha paccrosuum 30 M OT HapPyXHOM
-2

YCTAaHOBKM IIPpeBHIaeT 4 kBT X M

[Opun30HTaNbHblE pa3Mepbl 30H, OFPaHNYMBALOLWMX ra30MapPOBO3AYLWIHbIE CMECU C KOHLLeHTpaumen
roptoyero sbiwe HKMP, onpenenatoTca B COOTBETCTBUU C NPUAOKeHnem B.

NHTEHCMBHOCTb TEMn/JI0BOrO0 M3Ny4YeHUA OT oOvara norKapa onpenensetrcd B COOTBETCTBUM C
npunoxkeHuem B.

8. OueHKa NoXapHOro pucKa

-1
8.1. IoxapHBEM pUCK P(a) (rom ) B OINpPeleJIeHHOM TOouke TeppuTopumu (a), Ha
paccTosgHuu 30 M OT HaAPYXHOM YyCTAaHOBKM, OIPEeNesiaiT C IIOMOIBI COOTHOWEHMS :

J
P(a) = SUM Q (a)Q , (1)
j=1 dj J
roe J — UMCJIO ClLIEHAPMER pPa3BUTUA aBapulM, BOBMOXHBEIX HAa HAPYXHOM YCTaHOBKE;
Q (a) — YCJIOBHAA BEPOATHOCTDBL IIOPaXeHMA UYeJIOBeKa B onpeneneHHoﬁ TOUKeE

dj
TeppuTOopUM (a) B pesysbTaTe peaimMs3auuy  Jj-TO CleHapus PpasBUTUS aBapuu,
OTBEYaKIEeTro OIPeneJIEHHOMY MHMUMMPYIEMYy aBapuio COOBITMIO;
Q - uacToTa peanMsaluM B TeueHMEe I'oma J-TO ClLeHapus Pas3BUTHUSA aBapuu,
]
-1
ron .
8.2. CueHapumM pa3BUTUA MOXKaPOOMACHbIX aBapPUNHbIX CUTyaLMn U aBapuii paccmaTpuBatloTca Ha
OCHOBE MOCTPOEHNA NOrNM4ecKoro aepesa CcobbITUIA. YNCNO BO3MOXKHbIX CueHapueB pa3BuUTUA aBapMﬁ

onpegenAeTca No pe3sysibTaTaM aHa/In3a BO3MOXKHbIX Ha Hapy)KHOVI YCTaHOBKe aBapMVIHbIX cmyau,mﬁ n

aBapun.
8.3. YcyoBHEIE BEPOSATHOCTM [OPaxXeHMs dYeJioBeka Q (a) ompeneynsaoT IO
dj
3HAYEHUAM npoduT-QyHKLIMUN ¥ Ha OCHOBE COOTHOUEHUM B COOTBETCTBUM C
npunoxeHmeMm I'.
YCJIOBHYIO BEPOATHOCTb IopaxeHuUss JeJjioBeka Q (a) oOT COBMECTHOTO
dj
HEe3aBUCKMOTO BOBIOEMCTBMSA HECKOJIBKMMM OHNacCHBMM bakTopaMM B pesyJbTaTe

peanuzaumy j-TO CleHapus Pas3BUTHI aBapUMU ONPEeNesiSioT IO COOTHOWEHMO:
h
m(-900Q (a)), (2)
dj k=1 k djk

roe h - umcio paccMaTprBaeMbIX OIlaCHEIX @aKTOpOB Imoxapa,



Q - BEpPOATHOCTL peam3alMy Kk-T'0 OIacHOT'O QakTopa Ioxapa;
k
0 (a) - ycJioBHad BEPOATHOCTBb INOpaxXeHMsa K-TEIM ONACHBIM (QAaKTOPOM IOXapa.
djk
8.4. YacToTbl peannsaumnm CLeHapmeB pa3BUTUA aBapuii onpeaensatoT No CTaTUCTUYECKUM AaHHbIM
M (MAKM) Ha OCHOBE METOAMK, M3NOMKEHHbIX B HOPMATUBHbIX AOKYMeHTax. [lonycKkaeTca MCcnosib3oBaTb
pacyeTHble AaHHble MO HAAEXKHOCTU TeXHoJ/IorMyeckoro ob6opyaoBaHus, COOTBETCTBYOWME cneunduKke
HApPY»KHOM YCTAaHOBKMW.

MpunoxkeHue A
(obs3aTenbHOE)

METO/b!
OMPEAENEHNA KATETOPUA MOMELLEEHUM AN B

CNMCOK U3MEHAIOLWMX AOKYMEHTOB
(8 pea. U3meHeHnsa N 1,
yT8. Mpurkasom MYC P ot 09.12.2010 N 643)

A.1. Bbibop 1 06oCcHOBaHME pacyeTHOro BapuaHTa

A.1.1. Mpu pacyeTe KpUTEPUEB B3PbIBOMOXKAPHOM OMACHOCTU B Ka4yecTBe pPacCyeTHOro cineayet
BbIOMpPaTb Hanbosiee HeBMAroNPUATHLIN BapUaHT aBapumn UM Nepuoa HopmaabHoOM paboTbl annapaTos,
npu KOTopom B 06pa3oBaHMM FOPKOYMX ra3o-, Napo-, NblJIEBO34YLUHbIX CMECel yyacTByeT Hanbosbluee
KO/IMYEeCTBO rasoB, NApoB, Mbljiel, Hanbonee onacHbIX B OTHOLIEHWMWU MOCAEACTBUIA CropaHMAa 3TUX
cMmecen.

B cnyyae ecnm Mcnosnb30oBaHWE pPacYeTHbIX METOA0B He NpPeacTaBAAeTCA BO3MOMKHbIM,
OOMNYyCKaeTca onpeaeneHne 3HayYeHU KpUTepUeB B3PbIBOMOMAPHOM OMACHOCTM HA OCHOBaHMMU
pes3ynbTaToOB COOTBETCTBYIOWMX HAy4YHO-UCCNEeO0BaTENbCKMX PaboT, cornacoBaHHbIX B MOPAAKE,
YCTQHOB/IEHHOM ANS COrNacoBaHMA OTCTYNJ/IEHUA OT TpeboBaHMIA HOPMATMBHbLIX AOKYMEHTOB MO
noapHow 6esonacHocTy.

(ab3au BBegeH MameHeHnem N 1, yTB. Mpmnkazom MYC PO o1 09.12.2010 N 643)

A.1.2. KonnyecTBo NOCTYNUBLUMX B NMOMELLEHWE BELLECTB, KOTOpPble MOryT 0bpasoBaTb roptoyve
ra3oBo3AylluHble, NApPOBO3AYLIHbIE, MblEBO34YLHbIE CMECU, ONpeaennaeTca Mcxogd M3 CneaytoLmx
nNpeanocbI/IOK:

a) NpoucxoauT pacyeTHas aBapmsa O4HOro U3 annapaTtoBs cornacHo A.1.1;

6) BCe cogeprkMmoe annapara nocTyrnaeT B MOMELLEHUE;

B) NPOUCXOAMUT OAHOBPEMEHHO YyTeuKa BeLLecTB M3 TpybonpoBoAOB, NUTAOWMX annapaT, Mo
npsimomy 1 obpaTHOMY NOTOKaM B TeYeHME BpeMeHU, HEOBX0AMMOro A/1A OTKAYEHMA TpybonpoBoAoB.

PacueTHoe Bpems OTKAOYEHUS TPybONpoBOAOB ONpenenstoT B KaXKAOM KOHKPETHOM ciydae,
ncxogA M3 peasibHo 06CTaHOBKM, M AO/IKHO ObiTb MUHMMA/IbHBIM C YY4ETOM MACMOPTHbLIX AAHHbIX Ha
3aMNopHble YCTPOMCTBA, XapaKTepa TEXHONOMMYECKOro npoLecca U Buaa pacyeTHOM aBapum.

PacueTHoOe Bpems OTKAtOYEeHUA TPybonpoBoAoB cneayeT NPUHUMATL PAaBHbIM:

- BpemeHM cpabaTbiBaHMA CUCTEMbI aBTOMATUKU OTK/AOYEHUs TpybonpoBOAOB COrnacHoO
NacnopTHbIM AaHHbIM YCTAaHOBKM, €CAN BEPOATHOCTb OTKAa3a CUCTEMbl aBTOMATMKM He MpeBblllaeT
0,000001 B rog nnn obecnevyeHo pe3epBUPOBAHNE €€ 3/1IEMEHTOB;

- 120 c, ecnn BepOATHOCTb OTKasa CUCTEMbl aBTOMATMKM npesbiwaeT 0,000001 B rog u He
obecneyeHo pe3epBMpPOBaHME € 3/1IeMEHTOB;

- 300 c npu py4HOM OTKOHEHUN;
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r) MPoUCXoamMT MCnapeHue C MOBEPXHOCTM PA3AUBLUENCA KUAKOCTU; NoWadb UCNapeHua npu
pasnvBe Ha non onpegensetca (NPU OTCYTCTBUM CNPaBOYHbIX AAHHbIX) UCXOAA U3 pacyeTa, yTto 1 AuTp
CMeceli U pacTBopoB, coaepkalumx 70% n meHee (Mo macce) pactBopuTesield, pasnMBaeTca Ha NaoLaam
0,5 KB. M, @ OCTa/IbHbIX }XNMAKOCTEN - HA 1 KB. M NOJ1a MOMELLEHUS;

) NPOUCXOAUT TaKKe MUCnapeHue KUAKOCTU U3 eMKOCTEW, 3SKCMAyaTUPYEMbIX C OTKPbITbIM
3€PKaIoOM KUOKOCTU, U CO CBEXKEOKPALLEHHbIX MOBEPXHOCTEN;

€) ANUTEeNbHOCTb UCMAapPEHNA KUOKOCTU NPUHUMAETCA PaBHOM BPeMeHU ee MOoJIHOro UcnapeHus,
Ho He 6onee 3600 c.

A.1.3. KonnyectBo nbiav, KOTOpPOE MOXKET 06pa3oBaTh NblIEBO3AYLIHYIO CMECb, OnpeaenaeTca 13
cneayowmx npesnocbiiok:

a) pacyeTHOW aBapuM MNPeALecTBOBANO MblIEHAKOMN/EHWE B MPOU3BOACTBEHHOM MOMELLEHWUM,
npoucxoasLlee B yCA0BUAX HOPMAJIBHOTO perkMma paboTbl (Hanpumep, BCAeACTBUE MblAEBbIAENEHUA U3
HerepMeTM4YHOro NPOMN3BOACTBEHHOIO 060pYyA0BaHMA);

6) B MOMEHT pacyeTHO aBapwuu MpousoLlNa niaHoBas (PeMOHTHble paboTbl) UAK BHe3anHas
pasrepmeTusauma OOHOIO M3 TEXHOJIOrMYECKMX annapaToB, 3a KOTOPOM MOCAefoBan aBapUHbBIN
BbIOPOC B NOMELLEHWNE BCEW HAXOAMBLUENCA B annapaTe Mblau.

A.1.4. CBob60oaHbIV 06bEM NOMELLEHNA ONpesenseTca Kak PasHOCTb MeXay 06beMom NnomeLLeHnn
M 06BEMOM, 3aHMMAEMbIM TEXHONOTMYEeCKMM obopyaoBaHMem. Ecan cBoboaHbIN 06bem MOMeLLeHUA
onpeaennTb HEBO3MOXKHO, TO €ro AO0MycKaeTcs NPMHMMATb YCNOBHO, paBHbiM 80% reomeTpuyecKoro
ob6bema NnomMelLeHMA.

A.2. PacuyeT uM36bITOMHOrO AaB/IEHUA AN TOPHOYMX FA30B, MAPOB JIEFKOBOCM/IAMEHAKOWMXCA U
FOPHOYNX KUOKOCTEMN

A.2.1. N36biTouHOe gasneHne AEJ/IbTA P ana nHamsmnayasibHbIX rOPHOYNX BELLLECTB, COCTOALUMX U3
atomoB C, H, O, N, Cl, Br, |, F, onpeaensnetca no ¢popmyne

mz 100 1
IEJLTA P = (P - P )-———————- X --- x -, (A.1)
max 0 V po C K
cB T,0 CcT H
rme P - MaKCHMaJIbHOe OaBJIeHUE, pas3BuBaeMoe npu CTOpPaHUM

max
CTEXMOMETPMUECKOM T'als’0BO3OYWMHOM MJIM HapOBO3OYUWHOM CMEeCHM B BaMKHYTOM OOBEME,
onpenesisieMOe SKCIEPMMEHTAJbHO MM IO CHPABOYHBIM HOaHHBEIM B COOTBETCTBUM C

TpeboBaHusAMM 4.3. [Ipy OTCYTCTBUM IOAHHEIX IOOMNYyCKAaeTCs NPUMHMMATL P PaBHBEIM
max
900 «Ila;
P - HauvaJjibHOe gmaBJieHue, klla (momyckaeTcs NpMHMMATL paBHemM 101 klla) ;
0
m - Macca ropwouero rasza (I'T') uiam nDapoB JieTkOBOCIIaMeHsommxcsa  (JIBX) u

ropoumux xmunkocTel (I'K), BoeIuMx B pe3yJjlbTaTe PacuUeTHOM aBapuMM B IIOMelleHUEe,
BRIUMCIgeMasa nnug I'T' no dopmyse (A.6), a onug napor JBXK m I'K no dopmyne
(A.11), xr;

Z — KO9QPMUMEHT ydacTus TOPKUMX I'a30B M [IapOB B I'OPEHUM, KOTOPBIM MOXET
OLITH PacCuMTaH Ha OCHOBE XapakTepa paclpenejieHus I'a30B U IapoB B oObeMe
[IOMEUEHMA COIJIACHO NpuioxeHmo [I. JonyckaeTca NPpMHMMAaTL 3SHA4YeHMe 7 IO
Tabnuue A.1l;
\Y% - cBOOOOHHM OOBEeM NoOMelmeHUus, KyO. M;
CB

po - IJIOTHOCTBL T'aza MM [apa IpM pacyeTHOM TeMmIepatype t , K- X
T, P
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M , BHUMCIAeMas o dopmyJe

PO = e , (B.2)



-1
rne M - MoJgpHas Macca, Ky©. M X KMOJb
-1
V - MOJbHEM 00BeM, paBHBEM 22,413 xyD. M X KMOJIb ;
0
t - pacuerHasa TeMmneparypa, C.
p
B KayecTBe pacyeTHOM TeMIepaTyps CJlegyeT [IPMHMMATbL MaKCUMaJIbHO
BOBMOXHYIO TeEMIEPATYPY BOBIOyXa B IaHHOM IIOMEUeHUM B COOTBETCTBYIIEN
KJIMMATUUYECKOM 30HEe MM MaKCUMaJIbHO BOBMOXHYID TeMIepaTypy BoO3Oyxa IO
TEXHOJIOTUUECKOMY pPeIJlaMeHTy C Yy4YeTOM BOBMOXHOI'O IIOBBIIEHUS TeMIepaTypr B
aBapMMHOM CcUTyauuu. ECIM Takoro 3HayeHMS pPaCueTHOM TeMIepaTyps t 1o

P
KaKMM—-JIMBo IIpMdYMHaM OIllpeneJsyinTb He ynaeTcd, OOIIYyCKaeTCd IIPMHMMAaTbhb €€ paBHOIZ
61 °C;

cC - CcTrexmoMeTpuueckasa KoHUeHTpauma I'T' wmiam napos JIBX wm TIX, %
cT
(06BeMHBIX) , BHUMCIISEeMas 0O dopMmyie
100
C = ————————————— p (A.3)
cT 1 + 4,846era
n - n n
H X o]
roe bera = n  ————----— - - - CTEXMOMETPUUECKUN KOSOOMLUMEHT KMUCIJIOpOona B
C 4 2
peakumMy CIrOpaHusa;
n, n, n, n - 4ducygo aromMoB C, H, O m rajomnoB B MOJIEKyJIe I'OPKUYEIrO;
C H o] X
K - xkonbbdmumeHT, YUMTHIB A HerepMeTMYHOCTD [IOMEeUeHU I 1Z8
H
HeannabaTUUYHOCTE Npollecca IopeHua. JlonyckKaeTcsa NpuHMMaTb K pPaBHBM TpeM.
H

Tabauua A.1 - 3HaueHMe KoapPUUMEHTa Z y4acTUA ropHoUMX rasoB M NapoB B rOPeHnm



Bug roptoyero sewecTsa 3HauyeHue Z

Bogopoa 1,0

loptoumne rasbl (Kpome Bogopoaa) 0,5

JlerkoBoCnnaMeHsOLWMNECA U TOPHOYME KUAKOCTU, HAarpeTble A0 TeEMNEepPaTypPbl BCMbIWKA U Bbille 0,3

JlerkoBocn/lamMeHAoWMNECA N TOPHOYME XKUAOKOCTU, HArpeTble HUXKEe TemnepaTypbl BCMbIWKK, NMPU Haan4ymm 0,3
BO3MOXHOCTM 06pa3oBaHUA a3po30a

JlerkoBoCnNNaMeHsIOWMNECA U FOPHOUME XKUAOKOCTU, HarpeTble HUXKe TemnepaTypbl BCMbIWKK, NPU OTCYTCTBUU 0
BO3MOXHOCTU 06pa3oBaHMA a3po30a




A.2.2. Pacuyet [enbta P ana HansnayanbHbIX BEWECTB, KPOME YNOMAHYTbIX B A.2.1, a TaKxe ana
cMmeceit MOKeT 6bITb BbINOJIHEH Mo popmyne

mH P Z
T O 1
IesnpTa P = ————————————— X ==, (A.4)
Y po C T K
CB B p O H
-1
rone H - Tenyora cropasmuda, Ix x kI
T
-3
PO - IJIOTHOCTL BO3OyXa IIPM HAadaJIbHOM TeMmnepatype T , KI' X M ;
B 0
-1 -1
C - TenjJoeMKOCTb BO3IOyxa, JX X KI x K (DnonyckaeTcs I[IPMHMMATH
p
3 -1 -1
paBuol 1,01 x 10 , IIx X KI x K );
T - HauaJbHas TeMlepaTypa Boz3nyxa, K.
0

A.2.3. B cnyyae ob6paleHus B NOMELLEHUM TOPHOYMX ra30B, JIEFKOBOCM/IAMEHAIOWMNXCA WM
roptoumnX XUAKOCTEN MpU onpeaeneHnMn maccbl m, Bxogsawen B dopmynbl (A.1) n (A.4), gonyckaercs
YYnUTbIBaTb PabOTy aBapuUMHOM BEHTUAALUMM, €CIN OHa obecneyeHa pe3epBHbIMU BEHTUAATOPAMM,
aBTOMATM4YECKMM  MYCKOM MNPW  NPEBbIWEHUN NpeaenbHO  AOMNYCTUMOW  B3pblBO6E30MacHOM
KOHLEHTPALMM N SNEKTPOCHAOKEHMEM MO NEPBON KAaTEropuMu HafeKHocTu no MpaBuaam ycTpoKncTBa
anekTpoyctaHoBok (MY3), npuv ycnoBMM pPaACNONOXKEHUS YCTPONCTB ANA YyAaNeHMs BO3ayxa U3
nomeLLeHNs B HENOCPeACTBEHHOM 6IM30CTN OT MeCTa BO3MOXKHOM aBapuu.

Jonyckaetca  yuuTbiBaTb  NOCTOAHHO  paboTalowyto  06WeobMeHHYD  BEHTUAALMIO,
06ecneyunBaoLLyt0 KOHUEHTPAUMIO TOPHOYMX Fa30B W MapoB B MOMELLEHMU, He MPEBbILAOLLYIO
npesenbHO  AOMNYCTUMYIO B3pbiBOOE30MACHYI0 KOHLEHTPAUMIO, PACCYUTAHHYKO ANA  aBapuIAHOM
BEHTUNALMU. YKasaHHaA obweobmeHHas BeHTUAAUMA [O0/MKHaA ObiTb 06OpyAoOBaHa pe3epBHbIMU
BEHTUNATOPAMM, BKJOYAOLWMMUCA ABTOMATUYECKM MPU OCTAHOBKE OCHOBHbIX. INEKTPOCHabXkeHue
YKa3aHHOW BEHTUAALMU AO/MKHO OCYLLECTBAATLCA HE HUXE YeM MO NepBoi KaTeropum HagexKHoCTU Mo
nya.

Mpyn 3ToM Maccy m ropluYMx rasoB WM MapPOB JIEFTKOBOCMNAMEHAIOWMXCA MAU TOPHOYMX
KUAKOCTEN, HarpeTbiX 40 TeMnepaTypbl BCMbILWKK U Bbille, NOCTYNUBLWNX B 06beM NOMeLLEHMSA, cneayeT
pa3aenvTb Ha KoadduumeHT K, onpeaensaembiit no popmyne

K = AT + 1, (A.5)

-1
roe A - KPaTHOCTbL BO3IOyXOOOMeHa, CO3IDaBaeMOI'0 aBapMMHOM BeHTUIALMEMN, C ;
T - NPOAO/IKUTENIbHOCTL NOCTYN/IEHUA TOPHOYUX Ma30B M NAPOB /N1EKOBOCM/IAaMEHAWNXCA U
roprHYMX KUAKOCTEN B 06BbeM nomelleHus, ¢ (NpuHnumaeTcs no A.1.2).
A.2.4. Macca m, Kr, NOCTynuBLlIEero B nomeweHne npu pacquHoﬁ aBapuKn rasa, onpegenaeTca no

dopmyne

m= (V + V) po, (A.6)
a T iy
roe V. - ofObeM rI'aza, BHUEAmeIo M3 aninaparta, Kyb. M;
a
V - obmeMm Trasza, BHIUEONEIO M3 TPyOONPOBOIOB, KyO. M.

T
[Ipy sTOM
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v =10,01 x P V, (A.7)
a 1

rne P - massieHMe B anmnapare, klla;
1
V - obweM amnmnapara, KyO. M;

vV =V +V , (A.8)
T 1T 2T
roe V - obbeM Trasa, BHIleUero M3 TPpyOonpoBOoIa IO €TI0 OTKJIOUeHMdI, KyO. M;
1T
v - obweM Tasza, BhHlleguero wu3 TpydonpoBola INOCJe eIro OTKJIoYEeHUHd,
2T
Ky06. M;
\Y = qT, (A.9)
1l
roe g - pacxonm Tasa, OoIpeneyisieMBll B COOTBETCTBUM C TEXHOJOTUUYECKUM
perJlaMeHTOM B 3aBUCUMOCTM OT IaBJIeHMs B TpyOonpoBome, ero IuaMeTpa,
-1
TeMInepaTyps I'al0BOM Ccpemsl M T.H., KyD. M X C ;
T - BpewMs, omopenessemMoe o A.1.2, c;
2 2 2
\Y = 0,01 x im P (r L +r L + ...+ r L), (A.10)
2T 2 1 1 2 2 n n
rge P - MaKCHMaJIbHOE OaBJleHMe B TpyDonpoBoIe MO TEXHOJOTUUECKOMY
2
persiaMeHTy, Klla;
r — BHYTPEHHMI paiuyc TPpyOONpOBOLNOB, M;
1, 2, , n
L - IOJIMHa TPpyOONPOBOLOB oT aBapuUMHOTO annapara o
1, 2,..., n

3aIBUXEK, M.

A.2.5. Macca napos XWAOKOCTM m, NOCTynuBWKNX B NomeweHune npn Haandynmm HECKObKUX
MCTOYHMUKOB UCNapeHnAa (I'IOBerHOCTb pa3ﬂMTOﬁ KNOKOCTHU, NOBEPXHOCTb CO CBEXEHaAaHECEHHbIM
COCTaBOM, OTKpPbITblE EMKOCTU U T.I'I.), onpeanenaeTca U3 BblpaxKeHuAa:

m=m + m + m , (A.11)
P eMK CB.OKp
roe m - Macca XMIOKOCTM, MCIapMBIEMCHS C IOBEPXHOCTU pasjuBa, KI';
1%
m - Macca XMIOKOCTM, MCIAPUBIIEVCH C IOBEPXHOCTEM OTKPHITEHIX €MKOCTEN,
eMK
KT,
m - Macca XMIKOCTM, MCIapMBIIENCS C I[IOBEPXHOCTEM, Ha KOTOpPpHEe
CB.OKp

HaHeCeH HpMMeHHeMbIﬁ cocTaB, KI.
[Ipy »TOM Kaxmoe M3 cjaraeMelx B bopmysie (A.l1l) omnpenensercsa no dopwmyJie

m = WEF T, (A.12)
n
-1 -2
rne W — MHTEHCUBHOCTbD VclriapeHmda, KI' X C X M ;
F — IJiomanb MCllapeHud, KB. M, OllpenejideMad B COOTBETCTBUMA c A.1.2 B
n
3aBUCHMMOCTM OT MacCCH XMIKOCTM m , BHIIIEONMIEN B IIOMEIeHUE .

II



Ecny aBapuiiHas CUTyauMs CBs3aHA C BOBMOXHBIM I[IOCTYIIJIEHMEM XUIKOCTU B
PaCHOBUIEHHOM COCTOSHMM, TO OHAa IOJIXHa OHTh yuTeHa B OGopwmysie (A.1ll) BBemeHUeM
OONOJIHUTEJILHOTO CJlaraeMoT0, YUMTHBALIETO ofmyln MacCy [NOCTYNMBIIEN XUIKOCTH
OT PAaCHBIIARIMX YCTPOMCTB, MCXONOS M3 MIPONOJIXMTEJILHOCTM MX pabor.

A.2.6. Maccy m , KI', BHIIeAmeNr B I[IOMENeHUe XUIKOCTM, ONpenejsaioT B
I
cooTBeTCTBUM C A.l1.2.
A.2.7. VHTEHCUBHOCTD UCIlapeHus W omnpeneysgeTcs [0 CIPaBOUHEIM U
SKCIIePUMEH TaJIb HEIM IOaHHBIM. g HEHATPETHX BHIIE PACUETHOM TeMIepaTyph

(oxpyxarmmen cpensl) JIBXK npy OTCYTCTBMM HOAHHHIX IOOINYyCKAaeTCs PacCCuMTHBaATBL W  II0
bopmysie

-6
W =10 X sTa \/M x P , (A.13)
H
rOe sTa - KO2GOMUMEHT, NpMHMMAEMEM [0 Tabiuue A.2 B 3aBUCKMMOCTM OT CKOPOCTM
U TeMIepaTypH BO3OYIHOTO IMOTOKA HAI MOBEPXHOCTBLI MCIIAPEHMUA;
P - I[aBJjieHME HACHIEHHOTO Mapa NpY PAaCUueTHOM TemIepaTrType XWUIKOCTM t ,
H p

ornpenejyideMoe I10 CIIPaBOYHEBEIM IOaHHEIM, xlla.

Tabnnua A.2 - 3HaueHue KoaddUUMEHTA 3Ta B 3aBUCMMOCTU OT CKOPOCTU U TemnepaTypbl BO34YLIHOMO
NnoToKa



CKOpOCTb BO34YyLWHOIo NOTOKa B

3HayeHue KoapoduumeHTa aTa Npu Temnepatype t, °C,

nomelwieHun, BO34yXa B NOMeLW,eHnn
M_)l( 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 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, Npu UCNapeHnn »MAKOCTU, HarpeToi Bbillle pacyeTHON TemnepaTypsbl,
HO He Bblllie TeMNepPaTypbl KUMEHUSA }KUAKOCTU, ONPeaenseTca no COOTHOLIEHWUIO

C m
_ X I
m= 0,02 \/Mx P ----- , (A.14)
H L
Z{eln!
roe C - yIOeJabHasa TENJIOEMKOCTb XMIKOCTM IIPM HadaJIbHOM TeMIepaType
K
-1 -1
ucrnapesHmudga, IIX X KD x K
L - yIeJyibHas TeIJloTa MCIapeHMS XMIKOCTM I[IPM HadaJlbHOM TeMIepaType
UCI
-1
MCIIapeHusa, olpenejydgeMas IO CIOPaBOYHEM OaHHEM, [k X KI
[Ipy OTCYTCTBUM CIHPABOYHEIX IAaHHBIX IOONYyCKaeTCsa pacCUYMTEBAaTbHL L o
UCII
bopmysie
3 2
19,173 x 10 B T
a
L = - , (A.15)
MUCII 2
(T + C - 273,2) x M
a a
roe B, C - KOHCTAHTH YypaBHeHMS AHTyaHa, OlIpenejigeMble IO CIPaBOYHBM JaHHBM
a
I0Jis OaBJIEHMHA HACHIIEHHBIX [1apoB, M3MepsaeMoIro B Klla;
T - HauajibHasd TeMIepaTypa HarpeToM XMIKOCTM, K;
a
-1
M - MOJApHas Macca XMIOKOCTM, KI' X KMOJIb

dopmynbl (A.14) n (A.15) cnpaBeanvBbl ANA XKUAKOCTEN, HAarpeTbix OT TemnepaTypbl BCMbIWKN U
BbllUe MNPW YCJ0BMWU, YTO TemnepaTypa BCMbIWKA KUAKOCTU MPEBbLILAET 3HAYeHMEe pacyeTHOM
Temneparypsbl.

A3.PaCHQTM36bWOHHOFOAaBHEHMHB3pHBaAﬂﬂFOpDHMXHbMEﬁ

A.3.1. PacyeT m3bbiTouHoro gasneHusa Aenbta P, kMa, npoussogutca no ¢opmyne (A.4), rae
K03 PUUMEHT Z yyacTma B3BELLUEHHOWM NbIJIN B FTOPEHMM PACCYUTBIBALOT N0 dopmyne

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

raoe F - maccoBas 40AA 4acTUL, NblAM PasMepoM MeHee KPUTUYECKOro, C MNpeBbllleHWeM KOTOPOro
aspoB3BECb CTAHOBUTCA HECMOCOBHOM PacnpoCTPaHATL Naamsa. B oTcyTcTBME BO3MOXKHOCTM MOAYyYEHMA
CBEAEHUIN AN OLLEHKM BeAnYUHbI F onyckaeTcs npuHumats F =1,

A.3.2. PacyeTHyl0 Maccy B3BeLIEHHON B obbeme MOMeLLeHusA MbliM m, Kr, obpasoBaBLllelica B
pesy/ibTaTe aBapuUMHONM CUTyaL UK, onpegenstoT no popmyne

B3 aB
m = min < , (A.17)
po \Y / Z
cCT aB



Toe m - pacueTHasd Macca B3BUXPUBIEMNCS OBUIM, KI';
B3
m - pacueTHas Macca I[BJIM, TI[OCTYINMBIIEY B IIOMeElleHMe B pesyJjibTaTe
aB
aBapMMHOM CUTyaluuM, KI';
po - CTexXMOMeTpMUecKas KOHLeHTpalusa Topouel IbJIM B aRPOB3BeCH,
cT
-3
KI' X M ;
\Y - pPacueTHHM o00BeM I[BUIEBO3OYMHOTO o6Jjaka, oO0pas30oBaHHOIT'O IIpU
aB
aBaApPMMHOM CUTyaluuu B oOBeMe IoMelleHMs, KyO. M.
B oTcyTCcTBME BO3MOXHOCTM IIOJIYyUEHMS CBEIOEeHMM NOJid pacueTa V IOOoIyCcKaeTCs
as
IIPUHYMATDH

m = m + m . (A.18)
B3 aB

A.3.3. PacueTHyYK MacCy B3BUXPMUBIIENCS IBJIM M onpenesignT o bopmyse
B3

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

roe K - IOOoJIa OTJIOXKMBLIEMCS B IIOMEUEHMM I[BUIM, CIOCOOHOM [epeuTu BO
B3
B3BEIIEHHOE COCTOSHME B pe3yjbTaTe aBapMMHOM CcUTyauum. IpM OTCYTCTBUMK
DKCIEPUMMEHTAJIbHEIX CBEeNeHMM O BbBesmumHe K OONyCKaeTcsa HNPpMHMMaTh K =0,9;
B3 B3
m - Macca OTJIOKMBIIEMCS B IIOMEUEHMM [BEUJIM K MOMEHTY aBapumM, KI.
I
A.3.4. PacueTHyI Maccy MNBJIM, [NOCTyNMBIIEM B IIOMElleHMe B pPe3yJbTaTe
apapuMHOM CcuUTyauuy, m , ONPEenessanT IO QopMmyJe
aB

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

e m - Macca Topluel IblIM, BHOpPaCHBAaeMOM B IIOMelleHMe U3 annaparTa, KI';
an
g - NOPOMUBBOIUTEJNIBHOCTH, C KOTOPOM INPOIOJIXaeTCs IIOCTyIJIeHMe MIBLJIE BUITHBIX
BeleCTB B aBapMMHHIM alnapaT 10 TpydonpoBomaM IO MOMEHTa MX OTKJIOUEeHUS,
-1
KI' X C ;
T - BpeMsa OTKJIOUYEHUs, omnpenejsemoe no A.1.2 (B), cC;
K - xo50dmuMeHT NOBHJIeHMS, OPEeNCTaBJISOLMY OTHOIIEHME MAaCCE BB3BEUIEHHOM B
I
BOBIOYyXE MBUIM KO BCEM MaccCe IBUIM, I[NOCTYINMBIIEW M3 anmnapaTa B IOMelmeHue. Ilpu
OTCYTCTBUM BKCIEPVMEHTAJIBHEIX INAHHEIX O BeJMUYMHe K IOOonmyCcKaeTCs MNPUMHMMATH :
I
O [OBJIEM C IOUCIEPCHOCTBI He MeHee 350 MKM;

|
=~
Il
o
<
w
|

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

BesnmumHy m NpMHMMAaT B cooTBeTcTBMM C A.1.1 m A.1.3.
an
A.3.5. Maccy OTJIOXMBIIEMCS B IOMENEHMM IMBJIM K MOMEHTY abBapuu ONPenesIsioT
no dopmyse



m =-- (m 4+ m), (A.21)

I K 1 2
N
roe K - DoJsia Topouel MbIM B OOMEM MaccCe OTJIOXEHMM IIBLIIM;
i
K - xosdbduumeHT 30QeKTMBHOCTMU NBEIIEYDOPKM. IpuHuMmanT paBuHeM 0,6 1Opu
N
cyxom mu 0,7 - [Opu BJaxXHOM Ineuieybopke (pyuHOM) . IIpM MEeXaHMBUPOBAHHOM
BaKyyMHOM THJIeyOOpKe IJid POBHOTO nojia K npuHuMmaoT paBHemM 0,9; mmasg nojla cC
N
BeiOouHaMu (mo 5% nyomanm) - 0,7;
m - Macca BJIM, Oocemapuel Ha TPYOHONOCTYIHBIX OJid yOOPKM [NOBEPXHOCTHAX B
1
IIOMEUEHUM 3a [IepMOol BPEMEHM MeXIy I'eHepaJibHEIMM yOopkaMu, KI';
m - Macca IBUIM, OoceIawuel Ha HOOCTYIHBX IJig yOOPKM IOBEPXHOCTHAX B
2
IIOMeleHM 3a IIepMOI BPEMeHU MexIy TekymumMu ybopKaMum, KI'.
[lon TPYIOHOIOCTYIIHEIMU oJist yOOopKM IomansaMy NoIpasyMeBalnT TaKue

IIOBEPXHOCTM B IIPOM3BOIOCTBEHHEIX IIOMEUEHMAX, OUMCTKAa KOTOPEBIX OCyHmeCTBJIIA€eTCHA
TOJIBKO IIPpM I'€HepaJibHBEIX HI::I.H@y@OpKaX. JoCTynHEIMM IOJIS y60pKI/I MecCTaMI ABJIAKTCHA

IOBEPXHOCTM, IBUJIB C KOTOPHIX yIaJIseTCs B I[IPOLEecCe TeKylMX [EIIeyOOpOoK
(exxecMeHHO, eXeCyTOUHO UM T.II.) .
A.3.6. Macca OeIM m (i = 1; 2), ocenmawmely Ha PABJIMUHHX [IOBEPXHOCTAX B
i

IOMEUEeHUM 3a MeXyOOpOUHHIM [IepMol, olpenejysdeTcs o dopmyJie

m =M (1 - anbda) Gera , (1 =1; 2), (A.22)
i i i
roe M = SUM M - Macca [OBEJIM, BHIOEJAnILAsACa B oOObeM I[OMelleHMS 3a [Iepuon
1 3 17
BPEMEHM MexXIy I'€HepaJlbHBEIMM [beUieyOopkKamu, KI';
M - Macca I[ObUIM, BbOeJIgeMas eIOMHMIEN [OhJISlero o0opyIoBaHMS 3a
13
YKas3aHHHM [epuon, KI';
M = SUM M - Macca [BUJIM, BHIOEJAoILAasca B oOObeM I[OMelleHMS 3a [Iepuon
2 3 27
BpeMeHMU MexIy TeKkylMMM OeJleyOopkamu, KI';
M - Macca IIbUIM, BbHIOeJIgeMas eIOMHMIEM [OeJIdmero of0opyIoBaHMSE 3a
23
YKas3aHHHM [epuon, KI';
anbba - »DoJsia BHIOEJAILENCS B O0OBEeM IIOMElEeHMs I[BUIM, KOoTopasa yIhaJjdeTcsd
BEIT SOKHBIMI BEHTUJIALUMOHHEIMM CHCTeMaMM. [IpyM OTCYTCTBUM SKCIEPUMEHTAJIbHEIX
IODaHHBEIX O BeJIMuMHe ajibba nojaramnT anbda = 0;
beTa , OeTa - IOOJIM BHIOEJAKIENCS B 00BeM IIOMEIeHMS IIbJIN, ocepmamwumemn
1 2
COOTBETCTBEHHO Ha TPYIOHOIOOCTYIHEIX M HOOCTYINHHX IJig YOOPKM IOBEPXHOCTAX
noMemeHmusa (bera + bBera = 1).
1 2
[Ipy OTCYTCTBUM CBeIeHuM O KkKoabduumeHTax ©OeTa n Oera IomnycKaeTcs
1 2
npuHmuMaTs Geta = 1, Gera = 0.
1 2
A.3.7. M (1 = 1; 2) MoryT OHTH TaKXe OIpeleJleHH 3KCIepPUMEHTAaJIbHO (mm
i
IO AHAJIOTMM C IOEeMCTBYyOIMMM oOpaslaMy OPOM3BOACTB) B IIepMol MaKCUMallbHOM

3arpy3ky oOOpyHdoBaHMUA IO dopmyJie

M = SUM (G F ) may , (1 = 1; 2) (A.23)
i ] i3 17 i
roe G , G - MHTEHCHUBHOCTbD [IBLJIE O TJIOXE HUI COOTBETCTBEHHO Ha

13 23



TPYIOHOIOCTYITHEIX F (xB. M) u IOOCTYIHBEIX F (kB. M) Jiomansax,
17 27
-2 -1
KI' X M X c ;
Tay , Tay - NPOMEXYyTOK BpPEeMeHM COOTBETCTBEHHO MEeXIy TEeHepaJIbHEIMU U
1 2
TEKYLVMM IbUIeyOOpKaMyu, C.

A.4. OnpepeneHne n3bbITOYHOrO AaBAEHUA ONA CMECeW, coaepXaliux roptoyme rasbl (napbit) u
nbiAn

PacuyeTHoe M36biToYHOE AaBneHue JenbTa P ana rubpuaHbIx cmeceit, coepiKallumx roptoyme rasbi
(napbl) 1 NbiAn, onpeaensetca no popmyne

IOenbTa P = JenbTa P + IDenbTa P , (A.24)
1 2
roe HenbTa P - u30LITOUHOE IaBJIeHME, BHUMCIIEHHOE IJId Topluero ras3a (mapa) B
1
coorBeTCcTBUM C A.2.1 m A.2.2;
IenpTa P - wu30ObBITOUHOE IaBJIeHUE, BHIUMCJIEHHOE nOJid TOopoYyeM IMbBUIM B
2

coorBeTCcTBUM C A.3.1.

A.5. OnpeaeneHne M3b6bITOYHOTO AaBEeHUA 1A BELLECTB M MaTepmnasiosB, CNOCOOHbIX cropaTb Npu
B3aMMOLENCTBUMN C BOLOM, KUCNOPOLOM BO34yXa UK APYT C APYrom ¢ 06pa3oBaHMEM BOJIH AaB/eHUA

PacuerHOe m3OBHITOUYHOEe naBJjeHue [JEJIBTA P nOjud BelleCcTB U MaTepualos,
CIIOCOOHEIX CI'OpaTh IPM B3aMMOIEMCTBMM C BOIOM, KMCJIOPOAOM BO3AyxXa MIM IPYyID C
OpyTroM, omnpenenswoT no A.2.2, nojarasgs Z2 = 1 w 1[nOpuHMMas B kauecTBe H

T
DHEPIMIO, BBIOENAKUYICS IPM B3aUMOIENCTBUMU (c yyeToM CropaHuUa OIPOOYKTOB
B3aMMOIENMCTBUA OO KOHEUHHX COEeIOMHEHMN), WIM 5SKCIEePUMMEHTAJIbHO B HATYPHHX
VCIHBITaHUAX. B criydae, KOrIma ONpPenesiMThb BeJMUMHY [enbTa P He mnOpencrasisgeTcd
BO3MOXHEIM, CJlelyeT IPMHMMATL ee npeBnmanmen 5 klla.

MpunoxeHune b
(obasaTenbHoe)

METO/bI
ONPEAENIEHNA KATEFTOPUIM NOMELLEHWI B1 - B4

Cn1CcoK U3MEHAIOLWMX JOKYMEHTOB
(8 peq. U3meHeHna N 1,
yTB. Mprkasom MYC PP 01 09.12.2010 N 643)

b.1. OnpeaeneHve KaTeropuin nomeweHnin Bl - B4 ocywecTBAAIOT NyTeM CpPaBHEHUSA
MaKCMMasIbHOTO 3HaYeHMA YAeNbHOW BPEMEHHOM NOXKaPHOMN Harpysku (Lanee - NoXKapHas Harpyska) Ha

Nto60M M3 YHACTKOB C BE/IMYMHOMN yAebHOW NOXKapHOW Harpysku, npueeaeHHoM B Tabamue b.1.

Tabnunua B.1 - YaenbHas nokapHas Harpyska v cnocobbl pasmelleHuns ana kateropuii B1 - B4
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KaTeropua YpaenbHaa norxkapHan Cnocob pasmeLlLeHus

nomeLeHus Harpyska g Ha
-2

yyactke, MX X m

Bl bonee 2200 He HopmupyeTca

B2 1401 - 2200 B cooTtseTcTBMK € B.2

B3 181 - 1400 B cooTBeTcTBUM C B.2

B4 1-180 Ha ntobom yuyacTke nosia NnomelLeHMA NAoWaab Kaxkaoro 13 y4acTkoBs noxKapHom

Harpysku He 6onee 10 KB. M. CNocob pasmeLLeHMA Y4aCTKOB NOMKAPHOM HarpysKku
onpeaenserca cornacHo b.2




B.2. MMpu noxapHoi Harpyske, BKAOYaKOWEA B cebs pasnMyHble codyeTaHusa (cmech)
NIErKOBOCMNIAMEHAIOLMXCA, FOPHYUYNX, TPYAHOIOPHOUNX KUAKOCTEN, TBEPAbIX FOPHOYMX U TPYAHOrOPHUNX
BEWEeCTB U MaTepuanoB B npegenax MOX¥aApoOMacHOro y4vacTKka noXapHaa Harpyska Q, M,
onpeaenseTca no popmyse

n p
Q = SsuM G Q , (B.1)
i=1 i Hi
rone G - KOJIMUECTBO 1-To MaTepualla I[IOXapHOM HaIrpy3KM, KI';
i
IS
Q - HMBIAsSg TelJjoTa cIopaHusa 1i-10 MaTepmana [IOXapHOW HaIpy3kKH,
Hi
-1
MIIx X KT
-2
YOoesibHasa noxapHas Harpyska g, MIx x M, OINpenesyigseTCcsa U3 COOTHOIEHUS
Q
g = - (B.2)
S
roe S - IJOWAanb pPasMelleHUsA IIOXapHOM HAaTpPy3KH, KB. M (HO He MeHee
10 xB. M) .
B nomemeHuaAx karteropuyt Bl - B4 monyckaeTcCsd HaJMuMe HECKOJIbKMX YYaCTKOB

C IIOXapHOM HATPYy3KOM, HEe [IpeBHUallel 3HaueHWUlM, NPUBEHNeHHEX B Tabinuue B.l. B
IIOMEUEHUAX KaTeTropuyu B4 pacCcTogHMA MexIy 3TUMM ydacTKaMM IOOJDKHBL OBITHL OoJee
npenesibHEX . B Tabmauue B.2 [OpuBeneHB pPEeKOMEHIYyEeMEle SHAaUeHMs [IpenesibHBIX
paccrosgumit 1 B 3aBUCHUMOCTM OT BEJMUMHE KPUTUUECKON IIJIOTHOCTM [aJA0NMX
np
-2
JIyUMCTHEIX I[IOTOKOB ¢ , KBT X M , IOJd TIIOXapHOM Harpy3KM, COCToAWeN U3
Kp
TBEPILX TOPOYMX M TPYOHOTOPKYMX MaTepuaJioB. 3SHadeHMsa 1 , T[OpPMBEOEHHBE B
np
Tabnuue B.2, peKoMeHIylTCd Npu ycjoBuu, ecamu H > 11 M; eciim H < 11 wm, TO
npenejyibHOE pPacCTOsSHMe oInpeneyigeTcsa kak 1 = 1 + (11 - H), rTme 1 -
np np
ompegenseTrcsa M3 Tabmuuel B.2; H - MMHMMAJIbBHOE PAaCCTOSAHME OT I[IOBEPXHOCTHU
IIOXapHOM HAaTrpPy3KM OO HIWXHeTrOo nofca (epM MNEePeKPHTUs (MIOKPHTHUA), M.



Tabmmua B.2 - 3HaueHus NpeneJibHelX paccTogaHum 1 B 3aBUCUMOCTU oT
np
KpMTquCKOﬁ IIJIOTHOCTM IalalliMX JIYUYMCTEIX TTOTOKOB (J
Kp
Qp, KBT X M2

5 10 15 20 25 30 40 50
lnp, M 12 8 6 5 4 3,8 3,2 2,8

3HaAUeHUsa q IJId HEeKOTOPEBIX MaTepMraJioB HOXapHOﬁ HaT'Py3KMN IIprBe e HEL B

KpP
Tabauue B.3.

Tabmuua B.3 - 3HaueHusa g
Kp

JId HEeKOTOPBIX MaTepMraJioB noxapHoﬁ HaT'Py3KMN

M

aTepuan

Qxp, KBT X M2

[peBecrHa (cocHa BnaxHoOCTbio 12%)

13,9
[ peBecHO-CTpyKeuHble NAUTbI (MAOTHOCTbIO 417 Kr X M) 8,3
Topd 6pUKeTHbIN 13,2
Topd KyckoBoW 9,8
XNONOK-BONOKHO 7,5
CNoucTbI NNacTuK 15,4
Creknonnactuk 15,3
MNepramunH

17,4




14,8

Pe3unHa

Yronb 35,0

PynoHHana KposAsA 17,4
7,0

CeHo, cosioma (Npy MUMHUMaNbHOW BAAXKHOCTM 40 8%)

Ecan noxapHasa Harpys3ka COCTOMT M3 pPas3JMYHEIX MaTepusajoB, TO (J
Kp
onpemesdgeTcda IO MaTepuajyly C MUHMMAJIbHBEIM 3SHadeHMeM J .
Kp
g MaTeprasoB IOXAPHOM HATPYy3KM C HEM3BECTHEMM SHAYEHMAMU (J
Kp
npenesibHBlE PAaCCTOAHUA NpMHMManTCcsa 1 >= 12 M.
up
I [IOXapHOM HAaTpy3kM, coctTodgmer m3 JIBX wmnm I'K, paccrosgHue 1 Mexnoy
ap
COCeIHMMM ydaCTKaMM pasMelleHusa (pas3imMBa) [DOXAPHOM HATPy3KM [OONycKaeTcs
pacCcuMTEBaATE 1O QOopMyJiaM:
1 >= 15 M npu H >= 11 wm, (B.3)
ap
1 >= 26 - Hnopum H < 11 M. (B.4)

up




Ecau npu omnpenesyieHUM kaTeropu¥ B2 miam B3 KOIMYECTBO IIOXAPHOM HATPY3KU
Q, omnpenejsieHHoe o dopmyJsie (B.2), oTBeduaeT HEPaABEHCTBY

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

TO nomemeHre OyIeT OTHOCUTLCS K KaTeropusaM Bl wmim B2 COOTBETCTBEHHO.
-2 -2 -2
B3nece g = 2200 MIx x M npu 1401 MIx x M <= g <= 2200 MIx x M
T
-2 -2 =2
g = 1400 MIx x M npm 181 MIx X M <= g <= 1400 MIx x M.
T

(8 pea. UameHeHus N 1, yT8. MNprkaszom MYC PP ot 09.12.2010 N 643)

MpunoxkeHue B
(obasaTenbHoe)

METOZb!
PACYETA KPUTEPUEB NOXAPHOW OMACHOCTU HAPY}KHbIX YCTAHOBOK

CnN1COK U3MEHAIOLWMX JOKYMEHTOB
(8 pea. U3ameHeHus N 1,
yTB. Mpurkasom MYC Pd 01 09.12.2010 N 643)

B.1. MeToabl pacyeTa KpUTepPUEB NOMKAPHOM ONACHOCTM A4 TOPoYMNX ra3oB M NapoB

B.1.1. IIpu HEBO3MOXHOCTM pacdeTa I[IOXapHOTO pPMCKa BHEHOOP pPacdeTHOTIO
BapMaHTa CcJenyeT OCyWeCTBJATb, C Yyd4eTOM TOOOBOM UYaCTOTH peaams3auum u
IIOCJIEONCTBMM TEeX MJIM MHBIX apapmi. B kKaduecTBe pacdeTHOTO IJIA BHUUCIIEHUA
KPUTEPMEB MOXAPHOM ONACHOCTM HapPyXHEIX YCTaHOBOK, B KOTOPHIX HaXOOATCH
(obpamanTcsa) ropilodMe Tase, Oape, CJegyeT [IPMHMMATL BapMaHT aBapumu, IOJsa
KOTOPOT'O NPOM3BEIOEeHMEe TOIOBOM UYWAaCTOTH peaaMs3alumMmu STOrO0 BapMaHTa Q 1Z8

W
pacdyeTHOTO M3OBITOWHOTO nabjeHusa [JEJIBTA P npm CcropaHumM raso-, NapoBO3OYIIHEIX
cMeceM B Cllydae peajmMs3aluy yKas3aHHOTO BapMaHTa MaKCMMaJIbHO, TO €CTh:

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

PacdueT BeJMuUMHB G NPOM3BOOUTCSA B CJeIylieM NOCJeOOBaTEeJIbHOCTM:
a) paccMaTpMBATCA pasjiMuHbLE BApPMAaHTH aBapuUil U U3 CTATUCTUUECKMUX IaHHBIX
MM Ha OCHOBE T'OIOBOM YACTOTHEl aBapmili CO CITOpaHMeM Iaso-, [NapOBO3OYyIHEX
CMecey oInpeneganTcsa Q OJIS STUX BAPMAHTOB;
wi
0) IOJsa KaxIoTOo M3 pacCMaTpMBaeMBX BapMaHTOB ONPEIeJIAITCS IO M3JIOXKeHHOM
HMXEe MeTONMKE BHAYeHUA PAaCUeTHOI'O M3OBITOWHOI'O mabjeHua JIEJIBTA P ;
i
B) BEIUMCJIISIOTCS BEJIMUMHEL G = 0] IEJIBTA P OJIS Kaxgoro ms3
i wi i
paccMaTpuBaeMbBX BapMAaHTOB aBapuu, Cpenr KOTOPHIX BHOMpPAeTCA BapMaHT C
HamboJipuMM 3HadYeHueMm G ;
1
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T') B KaueCTBe pPAaCUETHOTO IJId ONpPEeNeJIeHMs KPUTEepMeB I[IOXAPHOM ONIaCHOCTHU
IPMHYMAETCS BapMaHT, B KOTOPOM BeJiMuMHa G MakcuMajibHa. [IpM 3TOM KOJIMUECTBO
i
TOpoUMX I'al’0B, [apoB, BHUIEeDUMX B aTMocdepy, PaACCUMTHIBAETCS MCXOOA U3
paccMaTpmMBaeMoOIO CleHapusa apapum Cc ydeToM B.1.3 - B.1.9.

B.1.2. Mpn HEBO3MOXKHOCTK peanusaumm metoga no B.1.1 B KayecTBe pacyeTHOro cneayer
BbIOMpaTb Hanbosiee HebNAroNnPUATHLIN BapuaHT aBapMm UaM Nepuoa HopmaabHoOM pPaboTbl annapaTos,
npu KoTopom B 06pa3soBaHMM TOPHYMX [a30-, MAPOBO3AYLIHbIX CMeCcel yyacTByeT Haubonbliee
KO/IMYecTBO ra3oB, Napos, Haubosiee onacHbIX B OTHOLWEHUWU MOCNEACTBUIA CropaHWUA 3TUX cMmecel. B
3TOM CAy4ae KO/AMYEeCTBO ra3os, MapoB, BblleAlwnx B aTmochepy, pacCcyUTbIBAETCA B COOTBETCTBUU C
B.1.3-B.1.9.

B cnyyae, ecnn ucnonb3oBaHWE pacyeTHbIX METOA0B He MNpPeacTaB/AeTCA BO3MOMKHbIM,
OONYCKaeTca onpefenieHne 3HAYEeHWU KpUTepueB MOXKapHOM ONACHOCTM Ha OCHOBAHMM Pe3y/bTaToB
COOTBETCTBYIOLMX  HAYYHO-UCCAEOO0BATENbCKMX  PaboT, COrnacoBaHHbIX W YTBEPXKAEHHbIX B
YCTAaHOBNEHHOM NopALKe.

B.1.3. KosnMyecTBO MOCTYNUBLUMX BELLECTB, KOTOpble MoOryT o06pa3oBbiBaTb roptoune
ra3oBo34yLUHble, NAPOBO3AYLLHbIE CMECH, ONpeaenseTca UCXoas U3 CAeayoWnX NpeanochIoK:

a) NPoOMCXOANT pacyeTHanA aBapuA o4HOro M3 annapaToB cornacHo B.1.1 nau B.1.2 (B 3aBUCMMOCTH
OT TOTO, KaKoM M3 NOAX0A0B K ONpPefeNeHNI0 PacyeTHOro BapmaHTa aBapmMm NPUHAT 3a OCHOBY);

6) Bce cogep:KMMoe annapaTa NocTynaeT B OKpyKatoLlee NpoCTPaHCTBO;

B) MpoucxoAuT OAHOBPEMEHHO YTeyKa BellecTB M3 TpybonpoBoAoB, NMTalOWMX annapaT no
npsimomy 1 obpaTHOMY NOTOKY B TeYeHME BpeMeHU, HE0BX0AMMOro AN1A OTKAYEHMA TpybonpoBOAOB.

PacueTHoe Bpems OTKAOYEHUS TPybOMNpPOBOAOB OnpeaenseTca B KaXKAOM KOHKPETHOM c/yyae,
ncxoaA M3 peasibHo 06CTaHOBKM, U AONXKHO ObiTb MUHMMAbHLIM C YYETOM MACMOPTHbLIX AAHHbIX Ha
3anopHble YCTPOICTBA, XapaKTepa TEXHONOMMYECKOro NpoLecca U BUuaa pacieTHON aBapuun.

PacueTHOe Bpems OTKAtOYEHMA TPYyOONPOBOAOB CAeayeT NPUHMMATL PAaBHbIM:

- BpemMeHM cpabaTblBaHUA CUCTEM aBTOMATUKM OTKAOYeHMA TpybonpoBOAOB COrnacHoO
NacnopTHbIM AaHHbIM YCTAHOBKM, €C/IN BEPOATHOCTb OTKAa3a CUCTEMbl aBTOMATMKM He MpeBblllaeT
0,000001 B rog nan obecnevyeHo pe3epBUpoBaHNE ee 31eMeHTOoB (Ho He 6onee 120 c);

- 120 c, ecnin BepOATHOCTb OTKasa CUCTEMbl aBTOMaTMKM npesbiwaet 0,000001 B rog u He
obecneyeHo pe3epBMPOBAHME €€ 3/1IEMEHTOB;

- 300 c npu py4HOM OTK/IHOHYEHUW;

r) NpoucXoamMT McnapeHue C MOBEPXHOCTM PasNUBLUENCA KUAKOCTU; NaoWwadb UCNapeHua npu
pa3nvBe Ha FOPM3OHTA/IbHYIO MOBEPXHOCTb OMNpeaenserca (npu OTCYTCTBUM CNPABOYHbLIX WUAW UHBIX
SKCMNepMMeHTaIbHbIX AaHHbIX) UCXOAA U3 pacyeTa, YTo 1 AnTp cmeceli U pacTBOpPOB, cogep Kalmx 70% u
MeHee (No macce) pactBopuTenell, pasnneaeTtcsa Ha naowaam 0,10 KB. M, @ OCTa/IbHbIX XUAKOCTEN - Ha
0,15 KB. m;

O) NPOUCXOAUT TaKKe WUCNapeHue MKUOKOCTEW U3 eMKOCTEMN, IKCMIyaTUpyeMbIX C OTKPbITbIM
3€pPKasIoM XMUOKOCTU, U CO CBEXKEOKPALLEHHbIX MOBEPXHOCTEN;

e) ANNTeNbHOCTb UCNAPEHMA KUAKOCTU NPUHMMAETCA PAaBHOW BPEMEHM ee MOJIHOrO UCMapeHus,
Ho He 6onee 3600 c.

B.1.4. Macca rasa m, Kr, NOCTynMBLUEro B OKpyrKatowee NPOCTPAHCTBO NPM pPacyeTHON aBapwuu,
onpegenseTca no popmyne

m= (V + V )po, (B.2)
a T iy
roe V. - obbeM rasa, BHUIIEOUErO M3 annaparta, kKyO. M;
a
V - obweM rasa, BHUEONEIrO M3 Tpydbomnporoma, KyO. M;
T
-3
PO — IJIOTHOCTB Tras3a, KI X M
T

[lpr sTOM

v =0,01 x PV, (B.3)



a 1

roe P - mamBJsieHme B annapare, klla;
1
V - obwemMm amnnapara, KyO. M;
v =YV + Vv , (B.4)
T 1T 2T
roe V - obBeM rasa, BHUEOUeIo M3 TpydbomnpoBOIa IO €r0 OTKJINUYEeHMd, KyO. M;
1T
\Y - obweM raszsa, BHUeOuero u3 TpyObonpoBoma [OCJe €ero OTKJKYEeHUd,
2T
Ky06. M;
\Y = gT, (B.5)
1T
roe g - pacxonm Tasa, OIpeleyigeMBll I[I0 TEeXHOJOI'MUeCKOMYy peIJlaMeHTy B
3aBUCHMOCTM OT HabJIeHMs B TpyOonpoBome, e€ro ImaMmerpa, TeMIepaTypsl I'a30BOU
-1

cpenrl M T.n., kyb. M X C
T - Bpewms, omnpegnejsemoe o B.1.3, c;

2 2 2
\Y =0,0l xmmP (r L +rL + ... +1r L), (B.6)
2T 2 11 2 2 n n
roe P - MakcuMaJibHOe mapJjieHVe B TPyOONpPOBOIE MO TEXHOJOTUYECKOMY

2
perslaMeHTy, Klla;
r — BHYTPEHHMM pamuyc TPpyOONpOBONOB, M;

L - namuHa TpyOOHNPOBOLOB OT abBapMMHOI'O alnapaTta OO 3aIBUXEK, M.

B.1.5. Macca napos XMIOKOCTU m, KI', I[OCTYNMBIIMX B OKpyXakllee
IPOCTPaHCTBO MNPM HaJMUMM HECKOJIBKMX MCTOYHMKOB MCHapeHMs (MOBEPXHOCTH
Pa3INUTOM XUOKOCTH, IIOBEPXHOCTb CO CBEeXEHaHeCEeHHBIM COCTaBOM, OTKPEITHE
eMKOCTU M T.II.), ONpenesyisseTCsd M3 BHPAXEHUSI

m=m + m + m + m , (B.7)
o) eMK CB.OKp nep
roe m - Macca XMIOKOCTM, MCIAPUBIENCHA C INOBEPXHOCTMU pasjamMBa, KI';
p
m - Macca XMOKOCTMU, MCIIapUBLIENCA C IIOBEPXHOCTEM OTKPEITHIX €MKOCTEN,
eMK
KI';
m - Macca XMIOKOCTM, MCHapMBIIEMCS C I[IOBEPXHOCTEM, Ha KOTOpPHE
CB.OKp
HaHeCeH MpPMMEeHSeMHM COCTak, KI';
m - Macca XMIOKOCTM, MCIapMBIIENCHA B OKpyXaoliee NPOCTPAHCTBO B Cjlydae
nep
ee meperpesBa, KI.
[lpr >TOM Kaxmoe M3 CcJalaeMHX (m , m , M ) B bopmysie (B.7)
o) eMK CB.OKp

OonpenejidinT M3 BBIPAXEHUA

m = WF T, (B.8)
mn
-1 -2
roe W - MHTEHCMBHOCTB MCHapeHMH, KI' X C X M ;
F - njomanb MCHapeHus, KB. M, OIpenejigseMas B COOTBeTCTBMM C B.1.3 B

n
3aBMCYMMOCTM OT MacCCH XMOIKOCTM m , BHIIEOIIEN B OoKpyXawimee IIPOCTPaHCTBO;



I1

T - HOPOOOJIXUTEJIbBHOCTBL IIOCTYIJIEHUSA [NapOB JIETKOBOCIIJIAMEHAKIMXCH M TOPUMX
XMIOKOCTENM B OKpyXamollee NPOCTPaHCTBO coTrJjlacHo B.1.3, c.
BennumHy m omnpemengawT no ¢opmyse (nmpm T > T )
nep a KNI
2C (T - T )
p a KUII
m = min{0,8m ; --—————————————- m ], (B.9)
nep I L I
UCII
roe m - Macca BHUleOueM IeperpeToy XMIKOCTM, KI';
I
C - yOeJjbHas TENJIOEMKOCTB XMIOKOCTU IIPM TeMIepaType leperpeBa XUIKOCTU
b
-1 -1
T , IIx x KT x K ;
a
T - TeMIepaTypa [IeperpeToM XMAKOCTM B COOTBETCTBUM C TEXHOJOTUUECKUM
a
perjiaMeHTOM B TEeXHOJIOTMYECKOM alnapare miam obtopynosaHmuu, K;
T - HOpMaJjlbHafA TeMIepaTypa KUIeHMAa XUIKOCTH, K;
KNI
L - yIeJibHas TeIJloTa MCIapeHMsa XMUIKOCTM [IpM TeMIepaType Ileperpesa
ncn
-1
xunkocty T , IIx X kI .
a
Ecam aBapuMHasg CUTyalusa CBA3aHa C BOSMOXHBM [IOCTYIJIEHMEM XUIOKOCTU B
PacCOBUJIEHHOM COCTOSHMM, TO OHA HOOJDKHA OBTh ydTeHa B QopmyJsie (B.7) BBeIeHMEM

OOIIOJIHUTEJIBHOI'O CJlaraeMoIro, YydYMTHBammeIlo O6H.LyIO Maccy HOCTyHI/IBLLleIZ KMIOKOCTUM
OT PacCIIBIJIAKRINX yCTpOf/ICTB, ncxXxonmda M3 IMNPOIOOJIXMTEJIBHOCTUM MX pa6OTbI.

B.1.6. Macca m Bmmenmey XMIOIKOCTM, KI', OINpeneysaonT B COOTBETCTBUM C
I
B.1.3.
B.1.7. VHTEHCUBHOCTB MUCHapeHusd W omnpenendgeTcda O CIHPaBOYHBIM U
OKCIIEPUMEHTAaJIb HEIM IOaHHBIM . I;is HEeHATPETHX BHIIE PACYETHOM TeMIepaTypsl

(oxpyxamomey cpensl) JIBX IpM OTCYTCTBMM IaHHBIX IONyCKaeTCHd PpacCUMTHIBATE W IO
bopmysie

-6
W =10 \/M x P, (B.10)
H
-1
roe M - MoOJIApHasa Macca, KI' X KMOJb
P - @»aBJjieHMe HACHIUEHHOI'O Iapa [IpM pPacdeTHOM TeMIepaType XUIKOCTH,

H
onpegnesigseMoe IO CIPaBOYHBIM IOaHHEM, Klla.

B.1.8. Macca napoB XMIKOCTM, HATPETOM BHIIEe PAaCUETHOM TeMIepaTyps, HO He
BHIIE TEMIIEPATYPH KUIIEHMS XUIOKOCTM, OIpeneyseTrcsa B CoOTBeTCcTBMM C A.2.8
(mpunoxeHue A) .

B.1.9. [nsa CXWXEHHHEX yTJIeBOOOPOIHHIX Iraszob (CYI') mHpu OTCYTCTBMUM IaHHBX
IOONIyCKAaeTCAa PacCCUMTHEBATL YIOEJIbHYI Maccy ucnapusumeroca CYI' m "3 I[OpoJIMBa,

cyr
-2
KI' X M , 110 dopmyJe

_ 5,1 x \/Re x mnambma t
M /t B
m = ——(T - T ) x (2nambma \/--—-—— + —————————————————————— ), (B.11)
Ccyr L 0 XK TB IIM a d



VCII

-1
roe M - mMoygapHas macca CYI', XI' X MOJIb
L - MOJIbHasa TerJjioTa ucnapeHmusa CYID npu HadaJlbHOM TeMmIepaTtype CyI' T ,
nucn X
-1
Ix X MOJIb ;
T - HadaJibHasa TeMIepaTypa MaTepualsia, Ha I[IOBEPXHOCTb KOTOPOI'O
0
paznueaeTrca CYT, K;
T - HauvajgbHaa TeMmneparypa CYI', K;
X
aambna -  konbbdMUMEHT TeNJONpPOBONHOCTM MaTepuaja, Ha IIOBEPXHOCTH
TB
-1 -1
KOTOporo pasmuBaeTca CYI', BT x M x K
JgaMmona
TB
a = -—-————--- - ko3bdmLUMEeHT TEeMIIepPaTypPOlIpPOBOOHOCTM MaTepualsa, Ha
C po
TB TB
-1
[IOBEPXHOCTb KOTOPOTO paszjmBaetrcsa CYI', kB. M X C ;
C - TEeIJIOEMKOCTB MaTepMaljla, Ha I[IOBEPXHOCTb KOTOPOTO pazjaueaerca CYT,
TB
-1 -1
Ix x KD x K ;
po — IIJIOTHOCTBL MaTepMaljla, Ha [NOBEPXHOCTb KOTOpPOITO paszjueaerca CVYT,
TB
-3
KI' X M ;
t - Tekyumee BpeMsda, C, [IPUHUMMaeMOe PABHEIM BpPEeMeHM IIOJIHOT'O muclhnapeHusa CYT,
HO He OoJsiee 3600 c;
ud
Re = —--- umcno PeMuHomsbznca;
HIO
B
-1
U - CKOpPOCTB BO3OYyUWHOI'O NOTOKa, M X C ;
/AF
/ u
d=\/-—-——-- - XapaKTepHBM pas3Mep nOpoamsBa CYI, wM;
on
-1
HIO — KMHeMaTnudeCKad BA3KOCThR BO3O0yXa, KB. M X C ;
B
-1 -1
aaMbna - KOSQOMUMEHT TeNJIONPOBOIOHOCTM BO3IOyXa, BT X M x K
B
dopmyrnia (B.1l1l) cnonpasenmmBa nna CYI' ¢ Temnepatypom T <= T . llpu
X KNI
TeMmneparype CYI' T > T IOOINIOJIHUTEJIbLHO PAaCCUMTHEBAETCA Macca neperpetTex CYT
X KNI
m no dopmysie (B.9).
nep

B.2. Pacuert FTOPU30HTA/IbHbIX Pa3MepoB 30H, OrpaHN4YNBaOLWMNX FA30- U NapoBO34YyLUHbIE CMeCU C

KOHUeHTpaumei roptodero Bbiwe HKIMP, npu aBapuitHOM MNOCTYMAEHMM FOPHOYMX TAa30B M MapoB
HeHarpeTbIX NErKOBOCMN/NaMEHSIOLLMXCA }KUAKOCTEN B OTKPbLITOE NPOCTPAHCTBO

B.2.1. TopmM30OHTAaJIbHEE pasMeps 30HE R , M, OTrpaHMYMBamomye O0OJIACThb



HKIIP
KOHLEHTpaluM, I[IPpeBHIalMMX HMXHMY KOHLEHTPALMOHHEI [Ipelejl paclIpoCTpaHeHUs
njaameHu (C ) mo I'OCT 12.1.044, BHUMCIAKOT IO QopMyJiaM:
HKIIP
- nJjsa ropoumMx raszoB (I'T) :

R = 7,8 x (————————- ) , (B.12)
HKIIP po C
T HKIIP
(e pen. MamesHenHusa N 1, yrB. IllpumkazoM MUC PO or 09.12.2010 N 643)

- IOJIg IapOB HEHAT'PEeTHX JIETKOBOCIIJIAMEHSANMXCS XuiokocTel (JIBX) :

P m
_ H 0,813 I 0,333
R = 3,1501 x \/K(-—--—-- ) X (=====-- ) ’ (B.13)
HKIIP C po P
HKIIP oI H
M
po = Tt T T T TTTT T ’
T, I vV (1 + 0,00367t )
0 P
roe m - Macca [OOCTYyNMBIIMX B OTKPHTOe NIpOoCTpaHCTBO [T Opm aBapMUMHOM
iy
cuTyaumm, KI';
po - nJaoTHOCThL I'T OpM pacyeTHOM TeMmrepaTtype M aTMochepHOM IaBJIEHUM,
iy
-3
KI' X M
C — HMWXHMM KOHLEHTPALMOHHEIM Npelell pacHpoCTpaHeHMsa njuaMeHu I'T  wuinm
HKIIP
naporB JIBX, % (oOBeMHEHIX) ;
K - xosbdumimeHT, npuHMMaeMen paBHeiM K = T / 3600 mmusa JIBX;
m - Macca napos JIBX, HOCTynmMBILKMX B OTKPETOE IIPOCTPAHCTBO 3a BpeMsd
I
IIOJIHOT'O McCIlapeHusa, HO He Oojee 3600 c, xr;
PO - IJOTHOCTbL napor JIBXK npm pacueTHOM TeMIepaType U aTMoCchepHOM
I
-3
OaBJIeHUM, KI' X M ;
P - @DaBJjIeHMe HACHIEHHBX Napos JIBX npu pacdeTHOM TeMmnepatype, klla;
H
T - OPOOOJIXUTEJIBHOCTBL I[OCTYIJIeHMA HapoB JIBX B OTKPEITOE NPOCTPAHCTBO, C;
-1
M - MoJApHasa Macca, KI' X KMOJb  ;
-1
V - MOJbHEM 00BeM, paBHBEM 22,413 ky®. M X KMOJIb ;
0
t - pacuerHasd TeMIepaTypa, °C. B KayecTBe paCyeTHON TeMIepaTypH
p
cryienyerT IPMHMMAThH MaKCUMaJIbHO BO3MOXHYIO TeMIepaTypy BO3OyXa B

COOTBETCTBYIEN KJIMMATUUECKOM BO0HE MM MAaKCHUMAJIbHYI BO3MOXHYIO TeMIepaTypy
BO3OyxXa IO TexXHOJOTMUYECKOMY pPeIJlaMeHTy C Y4YeTOM BO3MOXHOTO IIOBHIIEHUS
TeMIIepaTypPEh B aBapuUMHOM curyauum. EcamM TakKOI'O 3SHAUEHUA pacyeTHOMU
TeMrnepaTypel t N0 KakuM—JamOO NpMYMHaM ONpenesiMTh He YyHaeTcsda, IOolycKaeTcd
p

NPpMHMMATL ee paBHoil 61 °C.

B.2.2. 3a Hauvajio OTCUeTa TOPMBOHTAJIBHOTO pasMepa 30HH MNPUHYMAKT BHEIHME
rabapuTHEE pa3Mephl alnapaToB, YCTaHOBOK, TpyDOONpPOBONOB M T.ID. BO Bcex
CcJly4yasax 3BHadeHue R OOJIXKHO OvITh He MeHee 0,3 M gna I'T m JIBX.
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HKIIP

B.3. PacueT M36bITOYHOrO AaBNeHNA N MmnysibCa BOJIHbI AaBNEHNA NMPU CrOPaHUN cmecel roproymnx
rasoB 1 Napos C BO34YyXOM B OTKPbITOM NPOCTPaHCTBE

B.3.1. Ncxoaa u3 paccmaTpmBaemMoro CUueHapua aBapumn, onpeaenatoT Maccy m, Kr, roptovnx rasos
n (unn) Nnapos, BbilweALWwnxX B aTMOCchepy U3 TEXHONOrMYECKOro annapaTa B cootseTcTemm ¢ B.1.3 - B.1.9.

B.3.2. N36bITouHOE paBneHue OE/IBTA P, KlMa, passMBaemoe npu CropaHUmn rasonapoBo3ayLUHbIX
CMecei, paccumTbIBatoT no ¢opmyne

0, 8m 3m 5m
np np np
OEJIBTA P = P (—————- + - + -—==), (B.14)
0 2 3
r r r
roe P - arMmocbepHoe maeyeHme, klla (momnyckaeTcs NpuHMMAaThL paBHeEM 101 «Ila) ;
0
r - PacCCTOAHME OT TI'e€OMEeTPUUECKOTO LeHTpa Ia30MNapOoBO3AOYMHOTO objlaka, M;
m - INpuMBeIeHHas Macca rasa WM napa, KI', pacCCuMTaHHas No QopMmyJe
p
Q
cr
m = -—— x m Z, (B.15)
np 0
0
-1
roe Q - yIeJbHas TeIJIoTa CropaHuMsa rasa uiM napa, Ix x KT ;
cr
Z - kKO®QPMUMEHT ydacTus TOpoUMX TI'as0B M [NapoB B TOPEHUM, KOTOPBIM
OornyckaeTcsa HNpuHMMAaThL paBHeM 0, 1;
6 -1
Q - KOHCTaHTa, paBHadg 4,52 x 10 Ix x kT ;

0
m - Macca TOopUMX T'al30B UM (MJIM) [DAPOB, NOCTYIMBIMX B pPelyJibTaTe aBapuu
B OKpyXamoilee MNPOCTPAaHCTBO, KI'.
B.3.3. MMmMnysnbC BOJHH OaBjieHusa i, [la X C, PacCUMTHBALT N0 dopMmyse

i= —mmm e . (B.16)

B.4. MeToz pacyeTa KpUTepmeB NoXKapHOM ONACHOCTU 415 TOPHOYUX Nblaek

B.4.1. B KauyecTBe pacyeTHOro BapuaHTa aBapuu Oaa onpeneneHus KpuUTepueB MoXKapHoW
OMacHOCTM AJ1f TOPOYMX MblNel cneayeT BbIbMpaTb Haubonee HeGNAronpPUATHBIN BapWUaHT aBapun Uau
nepuoa HopMasbHOM PaboTbl annapaToB, NPV KOTOPOM B FTOPEHUW MblIeBO3AYLWHOM CMECH y4yacTByeT
Hanbosibliee KO/IMYECTBO BELLECTB WM MATepuanos, Hanbosiee onacHbIX B OTHOLIEHUWU MOCAeLCTBUIA
TaKOro ropeHus.

B.4.2. KonuuyecTBO NOCTYNMBLUMX BELLECTB, KOTOpble MOryT 06pa3oBbiBaTb roproumne
NblAeBO3AYLUHbIE CMECH, ONPEAENAIT UCXOAA U3 MPEANOCHINIKM O TOM, YTO B MOMEHT pacyeTHOM aBapum
npovsowna naaHoBas (pemoHTHble paboTbl) WAM BHe3anmHaA pasrepmMeTvsauus O4HOro U3
TEXHO/IOTMYECKMX anmnapaToB, 3a KOTOPOW Moc/iedoBan aBapuiiHbIM BbIBPOC B OKpyXKatollee
NPOCTPAHCTBO HaxoAMBLUIECA B annapaTe Nblan.

B.4.3. PacueTHas macca MblAW, MOCTYNUBLUEA B OKPYKalowee MNPOCTPAHCTBO NPW pacyeTHOW



aBapwuu, onpegensetca no popmyne

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

rne M - pacueTHas Macca [IOCTYIMBIIENM B OKpyXawllee NPOCTPAHCTBO I'OPIUYel IIBUIM,
KI';

M - pacueTHasd Macca B3BUXPMBIEMNCHS ObUIIM, KI';
B3
M - pacdeTHas Macca [OBUIM, [OOCTYNMBUIEM B pel3yJibTaTe aBapUMHOMU
as
cuTyauum, Kr;
po - CcTexmuoMeTpuueckKas KOHLEHTpalUuusa TOoplUYel IbJIM B aspoB3BecCH,
cT
-3
KI' X M
\ - pacuUeTHHM O00BeM I[BJIEBO3OYMHOTO ob6Jjlaka, o00pa30BaHHOTO IIpK
as
aBapMMHOM CcuUTyauuu, KyO. M.
B oTcyTCcTBME BO3MOXHOCTM IIOJIyUEeHMS CBEeIOeHMM NOJjsd pacdera V OonyckKaeTcsa
aB
IPUHUMATDH
M =M + M . (B.18)
B3 aB
B.4.4. M onpenendiT o dopmyse
B3
M =KK M, (B.19)
B3 I B3 I
roe K - DmoJsigs ropoueM HObBUIM B OOmeM¥ Macce OTJIOXEHMUM IIBLIM;
T
K - IOOJIa OTJIOKEHHOM BOJM3M annapaTa IbUM, CIOCOOHOM I[epeMTu BO
B3
B3BeEIIEHHOE COCTOSHUE B pes3yJbTaTe aBapuMHOM CcUTyauum. B OTCyTCTBUE
SKCIIEPUMEHTAJIbHEIX IaHHBIX O BenuuuHe K oonyckaeTcs NpMHMMaTbh K = 0,9;
B3 B3
M - Macca OTJOoXMuBIENCA BOJIM3M allapaTa BJIM K MOMEHTY aBapumu, KI'.
I
B.4.5. M onpenesidnT 0 popMmyJie
as
M = (M + qT) x K , (B.20)
aB amn I
roe M - Macca TIopiuel IIbUIM, BHOpPpAaCEHBaeMOM B OKpyXaklllee MIPOCTPaHCTBO IIpK
an
pas3repMeTmU3auumn TEXHOJIOTUUECKOTO anmnapara, KI'; npu OTCYTCTBUMN
OT'pPaHUUMBAKLIMX BLOPOC IIBUIM MHXEHEPHBX YyCTPOMCTB cjledyeT [IpMHMMaThL, YTO B
MOMEHT pacueTHOM aBapuu IPOMCXOOUT aBapuUMHEI BHOPOC B OKpyXawlee
IIPOCTPAHCTBO BCEM HaxXOOMBIIENMCS B allapaTe IIbUIMY;
d - IPOMBBOIUTEJILHOCTL, C KOTOPOM MNPOIOJIKaAeTCs IIOCTYIJIEHMe  IBUJIEBUIHBIX
BEUIeCTE B aBaApPMMHHM amnnapaT 10 TpybonpoBomaM IO MOMEHTa WMX OTKJIOUYEeHUd,
-1
KI' X C

T - pacueTHOE BpeMA OTKIJIIYeHMA, C, onpenejiaeMoe B KaXIgoM KOHKPETHOM



cayyae, MCXOOsS M3 peajibHOM obcTaHOBKkM. ClleyeT MNIPMHMMATL PAaBHEIM BpPEeMeHU
cpaBaTHBaHKS CUCTEMEl aBTOMATUKM, €CJIM BEPOSATHOCTL €& OTKasa He IIpeBHlaeT
0,000001 B rom mnm oOeCIleUEeHO PEe3EpPBUPOBAHME €e DJIeMEeHTOB (HO He Oojiee 120

c); 120 c, ecam BepOATHOCTHL OTKAaszsa CUCTEeMH aBToMaTuku npeBemaeT 0,000001 B
Ton M He ofecleueHO pe3epBupoBaHMe ee sJygemMeHToB; 300 C OpmM  pPydYHOM
OTKJIIOUEHUN ;

K - xood0dMuMeHT MNBUJIEHUS, [IPeICTaBJISIMM OTHOWEHME MaCChl B3BEUIEHHOM B

ni
BO3OyXe IMBEJIM KO BCEeM MaccCe IbUIM, [IOCTYNMBIIEM M3 annapaTra. B OTCyTCTBUE
SKCIEPUMMEHTAJILHEX IOaHHHX O K pmomnyckaercs npuamMars: 0,5 -  z»njua meulert  C
o

OuCIepcHOCThI0O He MeHee 350 mxM; 1,0 - 1Oyg neIJIEM C IOIMCIEPCHOCTBIO MeHee 350
MKM .

B.4.6. Vcxomsa M3 pacCMaTPMBAEMOTO CleHapMsa aBapumM ONpenessioT Maccy M,
KI', TOopoYeM MNeIM, NOCTyNMBIIEM B pPe3yJibTaTe aBapuM B OKpyXaplee NPOCTPaHCTBO
B cooTBeTcTBMM C B.4.1 - B.4.5.
B.4.7. UsOurouHOe nasjieHue [IEJIBTA P Ojsa ropoumx IbBJIEM PACCUUTHIBAKT B
cllenyplen MNOCJIedOBaTeJIbHOCTU:
a) omnpenesyAanT NPMBEIEHHYKH MacCy TOopodel HEyM m , KD, O QopMmyJe:
1p

m = MZH / H , (B.21)
np T 70

roe M - Macca TropodYeM MBUIM, OOCTYNMBIUIEM B pe3yjlbTaTe aBapuuM B OKpyXaklee
IPOCTPaHCTBO, KI';

Z - kKO20IMUMEHT yudyacTus IBUIM B TOPEHUM, 3BHAUeHME KOTOPOIT'O IOIyCKaeTcCsd
npuHyMaTh paBHEM 0,1. B OTOesIbHHX OOOCHOBAHHEIX CJIydasx BeJMUMHA 72 MOXeT
OBITHL CHMXEeHa, HO He MeHee ueM mo 0,02;

-1
H - Temyora cropaHus oeum, X X KI'
T
6 -1
H - KOHCTaHTa, IOpuHMMaemas paBHOM 4,52 x 10 IIx x xT' ;
70
©) BHUMCJIIAIT pacueTHoOe M3OHTOUHOe naBJjeHue IEJIBTA P, klla, no dopwmyJe:

0, 8m 3m 5m
op op op

IOEJIBTA P = P (—————-— + == + ———=), (B.22)

0 2 3

r r r

roe P - arMmochepHOoOe maeJsieHue, Klla;
0

r - paccTosHMe OT LeHTpa [OEJIeBO3OYyWHOTO objlaka, M. Jonyckaercs

OTCUMTHBATL BEJUUMHY T OT T'€OMETPUUECKOTO LEeHTpa TEeXHOJIOTUUECKON YCTAHOBKMU.
B.4.8. UMnysnbc BOJIHH IaBJjeHus i, Ila X C, BHUMCISOT [0 dopmyJie:

i= —mmmmmme : (B.23)

B.5. MeTog, pacyeTa MUHTEHCUBHOCTU TEM/10BOIO N3Nly4eHUA

B.5.1. MIHTEHCMBHOCTb TEM/IOBOTO M3/lyYEHUS PACCYMTBIBAIOT AJ/1A ABYX C/IlyYaeB noxkapa (wam ans
TOTO M3 HWX, KOTOPbIN MOXKET bbITb Peasiv30BaH B aHHOM TEXHOIOTMYECKOM YCTaHOBKE):

- noxap npoausos JIBX, MK, CYI, CMNI (CKMMKEHHbI NPUPOAHBIA ra3) UAU ropeHue TBepabiX
roproymx maTepuasnios (BK/IOYAN ropeHme Nbian);



- "OrHeHHbIN wap".
Ecan Bo3moKHa peanunsaums oboux ciyyaeB, TO MPU OLEHKE 3HAYEHUW KPUTEPUS MOXKAPHOM
ONACHOCTU y4MTbIBAETCA HanbobLIAA U3 ABYX BE/IMYUH MHTEHCUBHOCTU TEMIOBOTO U3/YYEHUSA.
-2
B.5.2. VMHTEHCUBHOCTL TEIIJIOBOTO N3JIydeHnAa d, KBT X M OJ14a Imoxapa
IIpoJiMBa XMIOKOCTM MJIM NPV T'OPEHMM TBEPpObIX MaTepraslOB pPaCCUMTEIBAKT II0 @opMyne

qg=E F ray, (B.24)
fq
roe E - CPelHEeNOBEPXHOCTHAA IIJIOTHOCTHL TEIJIOBOTO M3JIydeHud IIJIaMeHU,
f
-2
kBT X M ;
F' - yrgoBon ko3b0OuLMeHT OOJIyYeHHOCTMU;
aq
Tay — KO2QOMUMEHT NponyCKaHMsa aTMOCOepH.
E IPMHMMAKT Ha OCHOBE MMEKIMXCS BKCIEPUMMEHTAJIbHBIX HOaHHBIX. g
f

HEKOTOPEIX XMIOKMUX YIJIEBOIOOPOIOHEIX TOIIJIMB YKa3aHHBIE IOaHHEIE IIPMBEIEHEl B Tabnuie
B.1.

Ta6nmua B.1 - CPEAHEHOBerHOCTHaﬂ NIOTHOCTb TENZ1I0OBOro U3ny4yeHUA naamMeHn B 3aBUCMMOCTU OT
ANAaMETPa o4ara n ygesibHaa macCcoBaA CKOPOCTb BbIrOpPaHUA ANA HEKOTOPbIX XXUAKUX yrnesog0pon08



Yrnesogopoapl Ef, KBT X m™2 M,
Krxm2xc?
d=10m d=20m d=30m d=40m d=50m
CNr (meTaH) 220 180 150 130 120 0,08
CYT (nponaH-6yTaH) 80 63 50 43 40 0,10
beH3uH 60 47 35 28 25 0,06
OunsenbHoe tonameo |40 32 25 21 18 0,04
HedTb 25 19 15 12 10 0,04

Mpumeuarue. [na guameTpos oyaros meHee 10 m unm 6onee 50 m cneayet NpuHMMaTL Ef TaKoM ke, Kak 1 gna odyaros anametpom 10
M 1 50 M COOTBETCTBEHHO.




HpI/I OTCYTCTBUM OAaHHBEIX OonyckaeTcsa IIPVMHVMAaThb BEJIMUYMHY E paEHOIZ
£
-2 -2 -2
100 kBT X M mis CYI', 40 kBT X M - nnsa Hedrenponykros, 40 kBt x M -
0711 TBEPOLX MaTepyralioB.
B.5.3. PaccuuteBanT 30QeKTMBHHII OuamMeTp nposmea d, M, IO dopmye:

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

2
roe F - momane OpojiMBa, M
B.5.4. BHUMCIIAKOT BHICOTY IIaMeHu H, M, mo dopmyse:

(s - 1)
)1,
(s + 1)
x (S - 1)
x (S + 1)

M 0,61
H = 42d(--—-=-—----- ) ’ (B.26)
po \/gd
B
-2 -1
roe M - ynesbHas MaccoBas CKOPOCTB BETOPaHMA XMIOKOCTM, KI' X M X C H
-3
PO - IUIOTHOCTL OKpyXawomero BO3IOyxa, KI' X M |
B
-2
g - yCkopeHmMe CBOOOOHOTO nazmeHus, g = 9,81l M x C
B.5.5. OnpegmengioT yrJiOBOM KO3(QOMUMeHT OOJiydeHHOCTM F 1o dopmyriam:
q
/2 2
F =\/F +F, (B.27)
q \% H
roe F , F - 0akTops OOJIy4EHHOCTM IJIsI BEPTUKAJIBHOM M TOPMBOHTAJIbHOM
\% H
nJomanok COOTBETCTBEHHO, KOTOPEE ONPEIEJsT C I[IOMOWBK BBPAXEHNMN
1 1 h h /s -1 A /(A + 1) x
F =--x [- X arctg(--——------ ) - - x {arctg(\/ ----- ) - ——————- x arctg(\/--=-———-—===———---—-
v huizs S S S+ 1 (A - 1) x
/2 /2
\/s -1 \/a -1
1 B-1/58 /(B + 1) x (S - 1) (A -1/ 9) /(A + 1)
F = --x [-———————- ) x arctg(\/-=--=-====--------—- ) = mmmm—m————— x arctg (\/---=--=-----------—-
H o (B - 1) x (5 + 1) (A - 1)
/2 /2
\/B -1 \/A -1
2 2
h +s + 1
A= ——mmmmm———= , (B.30)
25
2
1+ s
B = -——-—- , (B.31)
25
2r
S = -- (B.32)
d
2H
h = --, (B.33)
d
Toe Ir - PacCTOosHME OT I'eOMeTPMYECKOT'O LeHTpa MpoJMBa OO oBy4aeMoro
oBBeKTa, M.
OnpenenaoT KO3QOMUMEHT NPONyCKaHMs aTMochepsl no dopmysie:
-4
Tay = exp[-7,0 x 10 x (r - 0,5d)1]. (B.34)
-2
B.5.6. VHTEHCMBHOCTL TEIUJIOBOTO M3JIydeHus ¢, KBT X M , mna "OTHEHHOTO

mapa" pacCuMTHBALT IO Qopmyre B.24.



E OonpenesyialT Ha OCHOBE MMEKUMXCHA 3KCIEPVMMEHTAJIbHBIX IOaHHBIX. HonyCKaech
f
-2
npuHyMaTe E  paBHEM 450 kBT X M
£
B.5.7. F BHUMCHAWLT o Qopwmye:

B o= oo , (B.35

4 x [(H/D + 0,5 + (r/ D) ]

roe H - BrECOTa LeHTpa "OTHeHHOrO mapa", M;
D - sbdexTuBHENI muamMeTp "OrHeHHOTO mapa", M;
s
r - paccrTosHMe OT ofOyydaeMoTo OOBEeKTa IO TOYKM Ha IIOBEPXHOCTM 3eMu
HENOCPpeACTBEeHHO NOJ LeHTpoM "orHeHHOTO mapa", M.
B.5.8. DddexTmBHEM InrameTp "oTHeHHOTO mapa" D pacCuUMTHBAKLT 10 QopMyJie:
s

D = 5,33m , (B.36)

TIe m - Macca TOpYero BemecTea, KI.
B.5.9. H OmpenesignT B XOIe CIEeLMalbHHEX MCCJeIOoBaHui. Jomyckaercs
npuHMMaTs H paBHOM D/ 2.
s
B.5.10. Bpemsa cymecTeoBaHMa "OrHeHHOTO mapa" t , C, pacCYMTHBALT IO
s
dopmyne:

0,303
t = 0,92m . (B.37)
s

B.5.11. Ko2ddmumeHT NpOmyCKaHMS aTMOChepH Tay PaCCUMUTEBAT 10 QopMmylie:

o D
-4 /2 2 s
Tay = exp[-7,0 x 10 x (\/tr +H - --)]. (B.38)

B.6. MeTog pacuyeTa paguyca BO3LENCTBMA BbICOKOTEMMNEPATYPHbLIX MPOAYKTOB CropaHuMA raso-

WM NapOBO3A4YLWHOM CMECU B OTKPLITOM NPOCTPaHCTBE

Pamunyc BO3IENCTBUSI BEICOKOTEMIIEepaTYyPHBIX IIPOOYKTOB CI'OpaHMAa raso-— i
HapOBOSHyMHOﬁ CMeCHr B OTKPEITOM IIPOCTPaHCTBE R, M, pacCdUMTEIBAOT II0 @opMyne:
F

R = 1,2R , (B.39)
F HKIIP

roe R - TOPMBOHTAJIBHEIM pasMep 30HH, OrpaHuUYMBAKIEN 00JacThb
HKIIP

KOHLEHTpauuy, npessmaommx C , ompegzenseMmelt no ¢opmyse (B.12).
HKIIP

B.7. MeTog pacyeTa ANnHbl dpakena npu cTpyHOM ropeHunn roprodmx rasos

Onuua baxena L , M, OPM CTPYMHOM TOPEHMM TOPIUYMX I'a30B PACCUUTHBAKT 10

0]
bopmyie :
0,4
L = KG , (B.40)
0]
rne K - xoob0OMUMEHT, KOTOPHM HPU MCTEUEHUM CXATHX I'al30B MNPUHYMAETCS PaBHBM
12,5; npu uctedeHuwu naporoy ¢aszel CYID wmnm CIT' - 13,5; OpM UCTEUEeHUM XUIKOU

daszer CYID' mam CII' - 15;
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G - pacxonm TopnyYero rasa, KI X C

MpunoxkeHue I
(obs3aTenbHOE)

METOANKA
BbIYUC/IEHWNA YC/TOBHOM BEPOATHOCTM MOPAXKEHWA YEJTIOBEKA

CnNUCOK N3MEHAIOLWMX LOKYMEHTOB
(8 peq. U3ameHeHua N 1,
yT8. Mprkazom MYC PP ot 09.12.2010 N 643)

1. MNpu oOuUEHKe MOXapHOro pUCKa A/ HaAPYKHOM YCTAaHOBKU CnedyeT paccMmaTpuBaTb
cneayrowpe onacHble GpaKTopbl:
(8 pea. UameHeHus N 1, yT8. MNpurkasom MYC PO o1 09.12.2010 N 643)

- M36bITOYHOE [JaBJeHMEe M WMMYAbC BOJIHbI AaB/AEHMA NpPM CrOpPaHMM raso-, Mapo- WAu
NblEBO34YLWHbIX CMECei Ha OTKPbITOM NPOCTPAHCTBE;

- Ten/joBoe M3/Ny4YeHMe NpW MNo¥Kapax NPOJIMBOB TOPKOYUYMX KUAKOCTEM WM NOMKapax TBepAblX
MaTepuanos, peanmsaumnm "orHeHHoro wapa", cTpynHOM ropeHunu;

- BO34ENCTBME BbICOKOTEMMEPATYPHbIX MPOAYKTOB CrOPaHUA raso- UAW NapoBO3A4YLIHOW CMecU B
OTKPbITOM NPOCTPAHCTBE.

Ecnv ana paccmatpuBaemoi Hapy)KHOM YCTaHOBKM HEBO3MOXKHA pPeasiM3aums Kakoro-nmbo us
YKa3aHHbIX Bblle OnacHbiX (aKTopoB, TO 3TOT (aKTOpP MNPU OLEHKE NOTEHLMANbHOMO PUCKa He
YUUTbIBaETCA.

YCJIOBHYI BEPOSTHOCTL Q (&) IIOopaxeHMs dYeJjioBeka I[P peanamMsauuy J-ToTro

dj
ClieHapu s PasBUTUSA aBapuy, KakK [OIPaBUIIO, BHUMCISOT [0 3HAUEHMSAM [IpPOOUT-—
byHxuMM Pr. BBamMMOCBS3b BEJMUMHEL Pr ¥ YCJOBHOM BEPOSTHOCTM IIOPAaXEeHMUS

yYCTaHaBJIMBaeTCHd Tabmauuen I'.1 ’ MeXIoy pPellepPHBIMU TO4YKaMMI KOTOpOI?I BO3MOXHa
JIMHeVHas VHTEPIOoJNIAIMA .

Tabnuua I.1 - 3HaYeHMA YCNOBHON BEPOATHOCTM MOPAXKEHMA YeNoBeKa B 3aBUCMMOCTU OT BEANYMHBI
npo6uT-dyHKLMK Pr


consultantplus://offline/ref=5094D39D5B2022FF3E96BCA6ABF88D09227BFF6834BFCFCC0BB1E11B056ABE154BA5F3DBC374EC55SEAEO
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YcnosHan BennuunHa npobut-pyHKumMn Pr

BEPOATHOCTb

nopaskeHus, % 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




T'.2. YCJIOBHYK BEPOSATHOCTHL I[IOPaXeHMs uYeJIoOBeKa M3OBITOUHHEIM HOAaBJIEHMEM IIPU
CropaHuM Iraso-—, [apo-—, [NBJIEBO3OYUWHEX CMeCelM Ha pacCTOSHMM T OT SIMIEeHTpa
ONpPEenesianT B Ccjenywnlel IOCJelNOBaTeJIbHOCTH

- BBUMCJIISIT M3OHITOUHOE maBJjieHme JIEJIBTA P u  uMMIOYyJbLC 1 @O MeToIdawm,
IPMBEIOEHHEIM B NOPUIIOXeHUM B;

- ucxons m3 s3HaueHuy JEJIBTA P u i, BHUMCISKOT BEJUUMHY OPOOUT-OYHKUMUM Pr
no dopmysawm:

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

roe JEJIBTA P - mM30OBHITOUHOE IaBJieHUe, Ila;

i - mMnysbC BOJIHBL maejieHus, lla x C.
C noMomelo Tabjauusl I'.1 onpenesdnT YCJIOBHYI BEPOSATHOCTB I[IOPaXeHUS
yejioBeka. Hanpumep, npu 3HaueHum Pr = 2,95 sHaueHue Q (a) = 2% = 0,02, a
dj
npu Pr = 8,09 3HaueHue Q (a) = 99,9% = 0,999.
dj
I'.3. YCJIOBHYK BEPOSATHOCTL I[IOPaXeHMs YeJIOBEKa TEeIJIOBHM M3JIyUeHMEM I[IpU
noxape MNPpOoJMBa I'OPKYEN XMIKOCTM, [IOXape TBEpHOTO MaTepuasa MM "OTHEHHOM
mape" omnpenesignT B CcJelyollel NOCJIeIOoBaTeJIbHOCTM:
a) pacCuMTHBAT BeJMuUMHY Pr no dopwmyse:
1,33
Pr = -12,8 + 2,561ln(tg ) s (r.3)
roe t - sddbexTMBHOE BpeMsAa BKCIO3ULUM, C;
-2
d — MHTEHCUMBHOCTB TEeIIJIOBOT' O n3JjIyuyeHm4g, kBT X M 7 ornpenejideMasd B

COOTBETCTBUNM C IIPUIIOXEeHMVEM B.
Bemuumuy t Haxomar:
1) 1njig moxapoB MNPOJIMBOB I'OPUMX XMAOKOCTEM M [NOXapOB TBEPIHX MaTepualloB

X
t=t + -, (I'.4)
0 u
roe t - xapakKTepHOe BpeMsa OOHapyXeHMs [OoxXapa, C (ODonyckaeTcsa NpMHMMAThL t =
0
5 c);
X - paccrTosaHue oT MeCTa PacCIOJIOXEeHMS dYeJIoBeKa OO 3O0HH, roe
-2
MHTEHCUMBHOCTL TEIJIOBOT'O M3JIyUeHMUsS He npebBbmaeT 4 kBT x M, M;
-1
U — CKOPOCTb IOBMXEHMS UYeJioBeka, M X C (monyckaeTcsa IOpPMHMMATL U =
-1
=5MxcCc );
2) Jis BO3IEMCTBUI "orHeHHoro wmapa" BeaMumHa t OpMHMMaeTCcsa B

COOTBETCTBMM C IIPUIIOXEHUMEM B;

©) ¢ nomowbio Tabmuuel I'.1 onpenesdlnT YCJIOBHYK BEPOSATHOCTL IOPaXeHUS
yeJIOBeKa TEeIJIOBHM MU3JIyUeHUEM.

B crnyuae, ecaM paIuMyC oudara Ioxapa IpM IIoxape IIpoJjiMBa, IIoXape TBepPIbX
MaTepMraJloB MM peanmzauum "orHeHHOTO mapa" OoJsbiie mam paBeH 30 M, yCJoOBHadg
BEPOSATHOCTL I[IOPAaXeHMs udeJjioBeka IpuHuMaeTcsa paeHou 100%.

I'.4. YCJIOBHYK BEPOATHOCTbL IOpPAaXeHMd UYeJIOBEeKa IIpM CTPYMHOM TOpPEHUMU
BBIUMCJIIAIT CJleOyolyM o0pasoM:

- omnpenendT OIMHY OGakejla IO METONY B COOTBETCTBMUM C NIPUJIOXEHMEM B;

- B ciaydae, eciu L >= 30 M, YyCJIOBHas BEPOSTHOCTL I[IOpPaxXeHUSd IpUHUMAETCS

0

paBHOM 6%;



- B cnyuae, eciu L < 30 M, yCJIOBHAS BEPOSTHOCTL [OPaXeHMS MNPUHUMAETCSH
¢
paBaoOM 0.

T'.5. YCJOBHYIO BEPOSATHOCTL IIOPAaXeHUs uYejioBeka B pes3yjbTaTe BO3IEMCTBUI
BEHICOKOTEMIIEPATYPHEX [IPOOYKTOB CIOPAHMS Taz30— MM [NAPOBO3AYWHOM CMECH MOIpu
peanmzaumy [I0Xapa—BCIBIKY BBUMCIISOT CJenyomyM ofpas3oMm:

- ONpenesiginT paduyC BO3OEMCTBUS BEHICOKOTEMIEPATYPHHX NPOOYKTOB CIOpPaHUS
Tazso- WM [apOBO3OYWHOM CMEeCM B OTKPHTOM [IPOCTPaHCTBE IO MeTooy B
COOTBETCTBUM C NPUIIOXEHMEM B;

- B cnyuae, eciau R >= 30 M, yCJIOBHas BEPOSTHOCTL MOPaXeHMUs NPUHUMAETCS

F
paBuOl 100%;
- B ciaydae, ecau R < 30 M, ycCJyiOBHas BEPOSTHOCTL MOPAXeHMUS MIPUHMMAETCS
F
paBHom O.

Mpunoxkenue [
(pekomeHayemoe)

PACHETHOE ONPEAENEHUE
KO3PPUUMEHTA Z YHACTUA B TOPEHNU TOPHOYNX TA30B 1 NAPOB
HEHATPETbIX JIETKOBOCM/TAMEHAIOLWMXCA XMUOKOCTEN

IO.1. IpuBeneHHBle B NPUJIOXeHMM [JI pacdeTHele QOPMYyJIEl NPMMEHHAITCA  OJId
cayuyas 100m / (po v o) < 0,5C [C -  HWXHUM KOHLEHTPALWOHHLIN
T,II CB HKIIP HKIIP
IperneJl pacIpoCTpaHeHud IJlaMeHM T'ala MM napa, s (OOBeMHEIX)] M IIOMENeHUM B
bopmMe NpAMOYTOJIBHOTO [apajulejienmiena C OTHOWEHMEM IJIMHHE K NMPUHEe He 0OoJee
IATH.
IO.2. KosbduumeHT Z ydacTHsa TOpPOUMX Tas0B M I[IapoOB HEe HATPETEX  BHIIE

TeMIIepaTypPr Oprxammeﬁ Cpelbl JIETTKOBOCIIJIAMEHAKRIMXCA XMOKOCTEN npn 3alaHHOM

ypoBHe 3HauuMocTu Q (C > C) paccumMTHBAKLT IO QOopMyJiaM:

1 1
- npu X <= -Luy <= -3
HKIIP 2 HKIIP 2
-3 C
5 x 10 mm HKIIP
7 = —————————— po (C + —-————- ) X Y Z , (O.1)
m r,n O menbTa HKIIP HKIIP HKIIP
1 1
- npu X > -LunY > -5
HKIIP 2 HKIIP 2
-3 C
5 x 10 HKIIP
Z = ———————- po (c + -——- )EFZ ’ (O.2)
m r,n O neJsbTa HKIIP
roe C - MNPEendKCIOHEHUMAJIbHBM MHOXUTEJb, % (OOBEMHEIX), PaBHBIM:

0

- IIpy OTCYyTCTBUM IIOIOBVMXHOCTNM BOBHYMHOﬁ CcCpelnbl OJjid T'OPpUMX I'da30B



cC =3,77 x 10 ——————-
0 po V

- npn OTCYyTCTBUMA IIOOBMXHOCTU BOBHymHOﬁ Cpenksl OJ1d

JIETKOBOCIIJIAMEHANIMUXCA XUIKOCTEMN

(O.3)

(0.4)

apos

(B.5)

- IIpun IIOOBMXHOCTNU BOBHymHOﬁ Ccpensl OJ1A I1aposB JIETTKOBOCIIJIaMEeHAKINXCA

XKUIOKOCTEN

C =C (========—= ) ' (L.6)
0 H C po V
H I CB
Toe m - Macca ras3a uau napos JIBX, nocrTynaommx B OOBEeM IOMEUeHMS, KI';
OejbTa — IOONYCTMMEIE OTKJIOHEHMS KOHLEHTpaluuu IpM 3aJaBaeMOM YPOBHEe
3”HaumMmocTu Q(C > C), npmuBeneHHBle B Tabiauue IO.1;
X ;Y , 2 - paccroaHuMda 10 ocaMm X, Y m Z OT WMCTOYHUKA
HKIIP HKIIP HKIIP
IIOCTYyIJIEHUSA T'asa WMJM Napa, OIPaHMUEHHEIE HIMWXHMM KOHLEHTPALUMOHHBIM [IpPenejioM
pacnpoCTpaHeHusa IIJlaMeHM COOTBETCTBEHHO, M; pPacCCUMTHBAKTCA IO GopMyJaM
(I.10) - (m.12);
L, S - OaMHa ¥ WMPMHA IIOMENEeHMS COOTBETCTBEHHO, M;
2
F' - myiowanb noJia NOMEIEeHMsa, M ;
-1
U - NOOBMXHOCTB BOB3OYWHOM Cpenr, M X C
C - KOHLUEeHTpalMsa HACHIUEHHHEX [IapOB IPM PAaCYEeTHOM TeMmmnepartype t , °c,
H p

BO3IyxXa B NoMeumeHuu, % (0OBEeMHBIX) .



Tabnuua I. 1 - JonyCcTuUMBIE OTKJIOHEHUS KOHLEHTPalIM IoeJjibTa npn 3allaHHOM

YyPOBHe 3HaumMocTu Q (C > E)

XapaKTep pacnpegeneHna KOHLEHTpauui _ aenbta

Q(C>Q)

[ns roptoumnx rasos nNpu oTCyTCTBMM NOABUMKHOCTU BO3AYLIHOM 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

[nAa roprounx ra3os npu NOABUMKHOCTU BO3AYLUHOM 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

[N napoB SIerKOBOCNAAaMEHSAIOLMXCA XKUAKOCTEN NPU OTCYTCTBMU NOABUKHOCTH 0,1 1,19

BO3A4YLHOW cpeabl
0,05 1,25
0,01 1,35




0,003 1,41
0,001 1,46
0,000001 1,68
[N NapoB IErKOBOCMNIaMEHAOLMXCA HKNAKOCTEN NPU NOABUKHOCTU BO34YLLIHOM 0,1 1,21
cpeabl
0,05 1,27
0,01 1,38
0,003 1,45
0,001 1,51
0,000001 1,75




I0.3. KoHueHntpauusa C MoxeT OBTH HalmeHa oo dopmyse:

H
P
H
C = 100--, (I.7)
H P
0
Tne P - ImaBJIeHMe HACHIUEHHBIX I1apOB IIPM PACUETHOM TeMIepaTtype (HaxomaT U3
H
CHPaBOYHOM JMTepaTypH) , klla;
P - armocdepHOe mamjeHue, pabBHoe 101 «lla.
0
YpoBEeHb 3HAUMMOCTU Q(C > E) BHIOMpPAOT, MCXOIsS u3 ocobeHHOCTEN

TEXHOJIOTMYECKOTO IIpollecca. Jonyckaercs npuHuMars Q(C > C) pamuem 0,05.

O.4. KosddmumeHT 7 yuyacTusa [IAPOB HEHATPETHX JIETKOBOCIJIAMEHSOIMXCS
XUOKOCTENM NPM CTOPaHUM NapOBO3OYIIHOM CMEeCU MOXeT OHThH olpenejieH no rpabuky,
npUBeneHHOMY Ha pucyhHke I.1.

931

02}

011

0.0 } } } -
0,2 0.4 8.6 0.8 18X

PucyHok [.1 - 3aBucmmoctb Z ot X

3HaueHMs X PaACCUMTHBALT IO bopMmyiie

cC / C*, ecim C <= C*

H H
X =< ’ (I.8)
1, eciim C > C*
H
roe C* - BeJMUMHa, 3alaBaeMasd COOTHOUEHMUEM
Cc* = puC , (m. 9)
cT
roe ¢u - sddbexTUBHEM KO30OMLUMEeHT M3OBEITKa ITOplYeIo, IPMHMMAaeMBl paBHEM 1, 9.
PaccrogHma X ;Y n paccumuTHBALT IO QopMyJiam:
HKIIP HKIIP HKIIP
nenbTa C
00,5
X = K L(K x ln-————————- ) , (O.10)

HKIIP 1 2 cC



nesapTa C
00,5
Y =K S(K x ln-————-———-—- ) , (O.11)
HKIIP 1 2 C
HKIIP
nespTa C
00,5
Z = K H(K x ln-—————————- ) , (I0.12)
HKIIP 3 2 C
HKIIP
roe K - KOobOOMUIMEeHT, NpMHUMaeMblt paBHeM 1,1314 1mjg TopoUMxX Tas0oB U
1
1,1958 - 1nyg JIeTKOBOCIIJIaMEHSKRIMUXCS XUIKOCTEN;
K - xooddmumeHT, HNPMHMMaEMBIM PaBHEIM 1 OJId TOpoUMX TIasoB u K =
2 2
T / 3600 - 1OJs JIeTKOBOCIJIAMEHARIMUXCS XUIKOCTEN;
K - xosbdbuumesnTt, npuHMMaemblt paBHEM 00,0253 nOma ropouMx Tas0B  IIpKU
3
OTCYTCTBUM MNOIBMXHOCTM BO3OymHOM cpensl; 0,02828 - 1nis TopouMx I'als0B IIpu
HNOOBMWXHOCTM BoO3mymHOM cpenrl; 0,04714 - 1njud JIeTKOBOCIJIAMEHARIMUXCS XUIKOCTEMN
npu OTCYTCTBUU IIOOBUMXHOCTU BOB3IOYIHOM cpensl u 00,3536 - oJjs
JIETKOBOCIIJIAaMEHAKIUXCS XUIOKOCTEY IMNIPM NOIOBMXHOCTU BOBIYUHOW CPENH;
H - BeICOTA I[OMEUEHUSI, M.
[Ipy oTpULATEJIBHEIX BHAYEHMAX JIOTapudMoB paccToaHUsa X ;Y n 2z
HKIIP HKIIP HKIIP

npyHuMakTcsa paBHeMM 0.




