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JIETKOBOCIIJIAMEHSARIMXCSA XUOAKOCTENM BO B3PEIBE

HacToswme Hopwmbl yCTaHaBnuBaT METOAMKY OMNpedeneHuns Kateropum noOMeLeHUn W 3gaHun (Mnu
yacTen 30aHun Mexay MPOTUBOMOXAPHBIMU CTEHAMM - MOXaPHbIX OTCEKOB)* MPOW3BOLACTBEHHOIO M CKMaAcKoro
HasHayeHWs MO B3PbIBOMOXapPHOMW U  MNOXAPHOW  OMACHOCTM B  3aBUCUMOCTM OT  KONMyecTBa W
MoXKapoB3pPbIBOONACHbIX CBOWCTB Haxoaswuxcs (obpallalomxcs) B HUMX BeLeCcTB M MaTepuarnoB C y4eToM
0COBEHHOCTEN TEXHONOMYECKMX NPOLECCOB pasMeLLEHHbIX B HUX MPOM3BOACTB, a Takke METOAMKY onpeaeneHus
KaTeropumn HapyXHbIX yCTAaHOBOK NMPOM3BOLCTBEHHOMO M CKNaACKOro Ha3Ha4eHa** no no)kapHowm onacHoOCTMU.

MeToavka onpeneneHns Kateropuin NOMeELLEHUA U 30aHUIA NO B3PbIBOMOXAPHON M NOXapPHOW OMacHOCTU
OOJDKHA MCMOoSib30BaTbCA B MPOEKTHO-CMETHOM WM 3KCMITyaTaluMOHHOM OOKYMEHTauMU Ha 34aHusi, NOMELLEHUst 1
HapY>XHble YCTaHOBKM.

Kateropym nomeweHnn W 3gaHuini  NpeanpustMiA U yupexaeHun Oonpedensitotca  Ha  craguu
NPOEKTUPOBAHMSA 30aHUA N COOPY>KEHUN B COOTBETCTBUM C HACTOALLMMUN HOPMaMM U BEOOMCTBEHHBIMW HOPMaMu
TEXHOMOrMYeCcKoro NPOEKTUPOBaHNS, YTBEPXKAEHHBIMWU B YCTAHOBNEHHOM MOPSAKE.

TpeboBaHMa HOPM K HapyXHbIM YCTaHOBKaM [OIKHbl Y4YMTbIBAaTbCA B MPOEKTAX Ha CTPOUTENLCTBO,
pacLimpeHne, PEKOHCTPYKLMIO U TEXHUYECKOE NEPEBOOPYXKEHUE, MPU U3MEHEHUAX TEXHOMNOMMYECKMX NPOLECCOB U
npy 3KChyaTaunm HapyXHbIX YCTaHOBOK. Hapsagy ¢ HacTosAwMMKM HOpMaMu crielyeT Takke pyKOBOACTBOBAaTbCSH
MOMNOXEHNAMN BEOOMCTBEHHbIX HOPM TEXHOSIOMMYECKOro MpPOEKTUPOBAHUSA, KacaloLMXCs KaTeropupoBaHus
HapYXHbIX YCTAHOBOK, YTBEPKAEHHbIX B YCTAHOBINIEHHOM MOPSAKE.

B obnacTtn ouLeHKkn B3pbIBOONACHOCTU HACTOSILLME HOPMbI BbIOAENSOT KAaTEropun B3pbIBONOXKAPOOMNaCHbIX
nomelleHnin 1M 30aHui, Oonee AeTanbHasa Knaccudukauumst KOTOpbIX MO B3pPbIBOOMACHOCTU U Heobxoaumble
3aLUNTHBIE MEPOMPUATMS OOMMKHbI PErNTAaMEHTUPOBATLCS CaMOCTOATENbHLIMU HOPMATUBHBIMU JOKYMEHTaMMU.

Kateropun nomelleHMn 1 30aHuiA, onpefeneHHble B COOTBETCTBMM C HACTOSALMMM HOpMamu, criegyer
NPUMEHATb ANsl YCTAHOBMEHUS HOPMATMBHbLIX TpeboBaHUM Mo oBecnevYeHuto B3pbIBOMOXAPHOW U MOXapHOW
0©€e30NacHOCTU yKa3aHHbIX NMOMELLEHWI U 34aHNA B OTHOLUEHWM MITAHUPOBKU N 3aCTPOMKK, ITAXHOCTU, nroLwagen,
pasmeLLEeHNsI MOMELLLEHNA, KOHCTPYKTUBHbIX PELLUEHWI, UHXEHEPHOro 060pyaOBaHNS.

HacToswme Hopmbl HE PacnpoOCTPaHATCS:



Ha NOMELLEHNss 1 30aHus Onsa NpovM3BOACTBA M XpaHEHWs1 B3pbiBYaTbIX BellecTB (aanee - BB), cpeacts
MHUUMMpoBaHusa BB, 3gaHWst M COOpYXeHWsi, MPOEKTUPYyEMble MO cneuuwanbHbiM HOpMaM W npaBuniam,
YTBEPXKAEHHbIM B YCTAHOBINEHHOM MOPSAKE;

Ha Hapy>XHble YCTaHOBKM ANs Npou3BoAcTBa M XpaHeHus BB, cpeacts mvHuuynmpoBaHusa BB, HapyxHble
YCTaHOBKW, NPOEKTUPYEMbIE NO cneunanbHbiM HOPMaMm 1 nNpasunam, yTBEPXKAEHHbIM B YCTaHOBIEHHOM Nopsiake, a
TakKkKe Ha OLIeHKY YPOBHS B3PbIBOOMNACHOCTM HAaPYXXHbIX YCTaHOBOK.

TepMUHbI U UX onpedeneHust NPUHATbI B COOTBETCTBUM C HOPMATMBHBLIMW JOKYMEHTaMu MO MOXapHOW
©e3onacHoCTML.

Moa TepMmuHOM "HapyxHas ycTaHoBKa" B HaCTOSALLMX HOpMax MOHWMaeTCA KOMMMeEKC annapaTtoB U
TEXHOMOrMYeckoro 00OpyoOBaHUSA, PACMONIOKEHHbIX BHE 30aHWA, C HEcywumu un  0obcnyXunBaloLwmmm
KOHCTPYKLMSIMM.

1. O6Lwme nonoxeHus

1. Mo B3pbIBOMNOXAPHON M MOXapHOW OMNACHOCTM MOMELLEHUS nogpa3aensatoTcs Ha kaTteropuun A, b, B1 -
B4, ' n [, a 3gaHusa - Ha kaTteropun A, b, B, ' n [.

Mo noxxapHoW onacHOCTWN HapyXHble YCTaHOBKM noapasaenstotca Ha kateropum A_H, B H,B_H,_Hu [ _H.

2. KaTeropuu B3pbIBOMOXAPHONW W MOXapHOM OMacHOCTM MOMELLUEHUA W 30aHUK onpegensatTcs Ans
Hanbonee HebnaronpusITHOrO B OTHOLUEHUWM MOXapa WNW B3pbiBa Nepuoda, UCxods M3 BuAa HaxoOsLWMXCS B
annapatax M MNOMELLEHUSIX TOpHYMX BeLLeCTB M MaTepuarnoB, MX KONMYECTBA M MNOXapoonacHbIX CBOWCTB,
OCOBEHHOCTEN TEXHONOMMYECKNX NPOLLECCOB.

KaTeropun noxxapHon onacHOCTU HapY>XHbIX YCTAHOBOK OMPEeAensitoTcs, MCXoaa U3 Buaa Haxoddlwmxcs B
HapPY>XHbIX YCTAHOBKaX TrOPHYMX BELECTB M MaTepuarnoB, WX KOnMyecTBa W MNOXapOOMacCHbIX CBOWMCTB,
0COBEHHOCTEN TEXHOOMMYECKNX MPOLLECCOB.

3. OnpepeneHne noxapoonacHbIX CBOWCTB BeLeCTB W MaTepuanoB MpOM3BOOUTCA Ha OCHOBaHUU
pe3ynbTatoB MWCMbITAHWA UMW pacyeToB MO CTaHOAPTHbIM MeToAMKaM C Y4eTOM MapamMeTpoB COCTOSHUA
(maBneHus, Temnepartypbl U T.4.).

HonyckaeTcs  MCMOMb30OBaHWE  CMPaBOYHBLIX  AaHHbIX,  OMYONMKOBaHHBIX  FOMOBHBIMW  HAY4YHO-
nccrieqoBaTeNnbCkUMU OpraHn3auusMy B 00nactu noxapHor 6e3onacHoCTM unmu BblAaHHbIX [ocydapCTBEHHOM
cnyx6oW cTaHOapPTHBIX CMIPaABOYHbIX JAHHbIX.

[onyckaeTcsa ncnonb3oBaHne nokasaTenen NoXKapHonW onacHOCTW ANd CMecen BELLECTB U MaTepuanos no
Hanbornee onacHOMY KOMMOHEHTY.

2. Kateropum nomelleHnin no B3pbIBONOXapPHOW M NOXapHOM ONAacHOCTMU

4. Kateropmv nomeLleHnn no B3pbIBOMOXAPHON U NOXKaAPHOM OMacHOCTM NPUHMMAOTCS B COOTBETCTBUU C
Ta6n.1.

5. OnpegeneHvne kaTteropuin MOMELLEHUIN crneayeT OCYLEeCTBNATb MyTEM MOCreAoBaTelbHOM MPOBEPKU
NPUHaANEeXHOCTN NMOMELLEHMS K KaTeropmsm, npmBedeHHbIM B Tabn.1, ot Beicwen (A) k Huswen ().

Ta6nuua 1
KaTeropusa XapakTepuCcTHKa BeElEeCTB M MaTepualjioB, HAXOOAWMXCHI
[IOMeUleHM A (obpamawnmmMxCca) B [IOMeUeHUN
A T'oproume rasel, JIETKOBOCIIJIaMeHAanlecd KUOKOCTU C
B3PEIBONIOXAPOONAC— |TeMmepaTypoil BCIHBIKM HE BoJee 28°C B TaKOM
Has KOJIMYeCcTBEe, YTO MOT'YT OOpPa30BEBATH B3PBIBOOIACHEE

napora3oBO3IOYLIHEIE CMECM, IIPM BOCIIJIaMEHEHUM KOTOPBIX
Pa3BUBAETCA pacueTHOe M3OHTOUHOE IaBJIEHME B3PHIBa B
noMeleHur, npeBvumalmee 5 klla.

BemecTra M MaTepMaJiel, CIOCOOHBIE B3PHIBATLCH M TOPEThH
Opy B3aMMOIEMCTBMUM C BOIOM, KMUCJIOPOAOM BO3AyXa WU
Opyr C Opyr'OM B TaKOM KOJIMUEeCTBE, YTO pacyeTHOoe
U3OBITOUHOE IaBJIEHME B3PEBA B I[IOMEULIEeHUM [IpeBHIIaeT b5
xlla

B T'oproure NeIM MM BOJIOKHA, JIETKOBOCIIJIaMeHaplmeCcd



B3PEIBONOXAPOONAC— |XUIKOCTM C TeMIepaTypoi BCHHIIKKM 6Gojee 28°C, ropoumne

Hasda XUOKOCTM B TaAKOM KOJIMUECTBE, UTO MOTYT OOpPasz30OBHBATH
B3PEBOOIMACHHE MBEUIEBO3OYIHEE MM [IapPOBO3OYIIHEE CMECH,
IpM BOCIJIaMEHEeHUM KOTOPHX pPasBUBAETCSI pacueTHoOe
MB@HTOHHO@ IOaBJIEeHUE BBpHBa B IIOMelleHUM, npeBmmammee
5 klla

Bl - B4 T'opoure m TpyOHOTOpPUME XUAOKOCTM, TBEepIble IopouMe U
IOXapoOOoIlaCHEE TPpyOHOTOpUME BelLleCTBa M MaTepMualibkl (B TOM UYMCJIE BN
¥ BOJIOKHA), BewWecTBa ¥ MaTepMualid, CIIOCOOHEIE IPU
B3aMMOIENCTBMM C BOIOM, KMUCJIOPOAOM BO3AyxXa MIM IJIPYyT
C IPpyI'OM TOJIBKO I'OpeThb, IIPM YCJIOBMM, UYTO I[IOMEIEHNS,
B KOTOPBIX OHM MMEKTCH B HaJlMuMM MJIM obpawmaknTcsa, He
OTHOCATCHA K KaTeropmam A unm B

T Heropwoune BelecTBa 28 MaTepMaJsisl B ropAaueM,
pPackajJiIeHHOM WM pPacIJaBJIEHHOM COCTOSHMM, TIpOLlecc
0bpaboTku KOTOPEIX CONPOBOXIOAaEeTCHd BhHLIEJIEHMEM
Jy4duMCcTOTO Telja, MCKPp M [JaMeHM; Topodre TasH,

KMOKOCTM M TBepOele BeuecCcTBa, KOTOPEIE CXMUI'aTC4d i
YTUIM3VPYITCA B KadeCTBe TOIlJMBa

pil Heropwqme BelecTa M MaTepualJlbel B XOJIOOHOM COCTOAHUNM

MpumeyaHue:
PasgeneHve nomelwleHnn Ha kateropum B1 - B4 pernameHTUpyeTCs MNOSIOXKEHUAMU, U3NOXKEHHBIMU B
Tabn4.

3. MeToabl pacyeTa KpuTepueB B3pPbIBOMNOXapPHOM OMACHOCTU NOMELLEHUN

BeiOop 1 OOOCHOBaHME pPacdeTHOI'O BapMaHTa

PacueT w30OBITOYHOI'O IaBJIEHUA B3pPEBA nJjid TOPUMX rasoB, [1apoB
JIETKOBOCIIJIAMEHAKNIUXCSA M TOPRUMX XUIKOCTEMN

PacueT mM30OBITOUHOT'O HAaBJIEHMS B3PBEBA IOJIS TOPKOYMX [BJIEN

OnpegneneHye kateropuy Bl - B4 nomeuleHUM
OnpenenieHre M3OBITOUHOTO JaBJIEHMS B3pHBa [OJIA BEUECTB UM MaTepHaJoB,
CHOCOOHHIX BS3PHBATHCSA M TOPETh NPM B3aMMOIEMCTBMM C BOHOM, KMCJIOPOIOM

BO3AyXa WIM IPYyD C IPYyTOM
OnpenesieHue M3OBEITOUHOT' O IIaBJIeHUSA B3PEIBA oJidg B3PBEIBOOIIA CHEIX cMecen,
comepXxalMx ToplyYMe T'a3bl (Iape) M OBIIM

Bbi6op n o60cHOBaHMe pacyeTHOro BapuaHTta

6. lMNMpu pacuyeTe 3HaYeHWU KPUTEPUEB B3PbIBOMOXAPHOW OMACHOCTM B Ka4yecTBE pacyeTHOro crnegyet
BblbuMpaTb Hanbonee HebnaronpuATHLIA BapuaHT aBapuyM UNU nNepuos HopmanbHoW paboTbl annapaToB, Mpwu
KOTOPOM BO B3pbiBe y4yacTByeT Haumbonbllee KONMMYECTBO BELLECTB MNU MaTepuanosB, Haubonee onacHbIX B
OTHOLLEHWM NOCNEeACTBUIA B3PbIBA.

B cnyyae ecnu ucnosnb3oBaHME pacyeTHbIX METOOOB He NpeAcTaBnsieTCsl BO3MOXHbIM, [AOMycKaeTcs
onpeneneHne 3Ha4YeHNn KpUTEPUEB B3PbLIBOMOXAPHOW OMACHOCTM Ha OCHOBaHUWM pPe3yribTaToOB COOTBETCTBYHOLLMX
Hay4YHO-MCCrneaoBaTenbCknx paboT, cornacoBaHHbIX U YTBEPXKAEHHbIX B YCTAHOBIEHHOM NOpsiaKe.

7. KonuyectBo noCTynuBLUMX B MOMELLEHME BELLECTB, KOTOpble MOryT obpas3oBaTb B3pblBOOMAaCHbIE
rasoBo3ayLUHbIE UM NAPOBO3AYLUHbIE CMECU, ONPEAENsAeTCsa UCX0As U3 CneayroLwmx NpeanochInok:

a) NPoMCXoauT pacyeTHas aBapus OOHOro M3 annapaToB COrfacHo n.6;

0) BCe cogepxumoe annapaTa nocTynaeTt B NOMELLEHNE;

B) NPOMCXOAUT OAHOBPEMEHHO yTeyka BellecTB u3 TpybonpoBoaos, NUTalWuUX annapart, no NpsamMomy M
obpaTHOMY NoTokam B TEYEHWE BPEMEHU, HEOOX0AUMOTO Anst OTKIHYEHUSA TPYyOONpPOBOAOB.



PacueTHoOe Bpemsi OTKMOUYEHNS TPYOONPOBOAOB ONpeaenseTcs B KaX4oM KOHKPETHOM Crnydae ncxogs us
peanbHON 0GCTaHOBKM M AOIMKHO ObiTb MUHUMAIbHBIM C YY4ETOM MaCMNOPTHbLIX AaHHbIX HA 3aropHble YCTPONCTBA,
Xapakrepa TEXHONOrMYEeCKoro npoLecca u Buaa pacyeTHoOn aBapuu.

PacuyeTHoe BpeMsi OTKMHOUYEHUS TPYOONPOBOAOR crieayeT NPUHMMAaTb PaBHbIM:

BpeMeHn cpabaTtbiBaHMs CUCTEMbl aBTOMAaTUKW OTKMOYEHMS TPyboONpoBOOOB COrfMacHO nacnopTHbIM
OaHHbIM YCTaHOBKW, €CfiM BEpPOSITHOCTb OTKa3a CUCTEMbl aBTOMaTuMkuM He npesbiwaeT 0,000001 B rog wnm
obecneYyeHo pe3epBUPOBaHNE E€ ANTEMEHTOB;

120 c, ecnn BepoATHOCTb OTKasa cucTembl aBToMaTuku npesbiwaeT 0,000001 B rog n He obecneveHo
pe3epBMpOBaHME ee 3M1IEMEHTOB;

300 c npu py4HOM OTKITHOYEHUN.

He ponyckaeTcsa ucnonb3oBaHWE TEXHWYECKMX CPEACTB ANA OTKMYeHUs TpybonpoBOAOB, OIS KOTOPbIX
BPEMS OTKITHOUYEHWS NPEBLILAET NPUBEAEHHbIE BhiLLE 3HAYEHNS.

Moa "BpemeHem cpabaTtbiBaHus" 1 "BpeMEHEM OTKIIOYEHMA" cnegyeT NOHMMaTb NMPOMEXYTOK BPEMEHMU OT
Hayana BO3MOXHOro MOCTYMNEHMS FOpHYero BelwectBa M3 Tpybonposoga (nepdopauusi, paspbiB, U3MEHEHne
HOMWHANbLHOrO AaBnNeHWss U T.N.) A0 MOSIHOrO NPeKpalleHUsa NOCTYMMEHUS rasa WNKn XUOKOCTU B MOMeELLEHUe.
BbicTpogencTByolWME KnanaHbl-OTcekaTenu OOIMKHbI aBTOMATUYECKU MEpeKpbiBaTb nogadvy rasa Wim XugkocTu
Npv HapyLUEeHUW aNeKTPOCHabXeHNS.

B ncknounTenbHbIX criyyasix B yCTaHOBIIEHHOM MOPSiAKE OOMNYCKaeTCs MpeBbILEHNE NPUBEAEHHbIX BbIlLe
3HaYeHU BPEMEHM OTKIIOYEHNst TPyOOMpPOBOAOB chneumanbHbiM PEeLIEHMEM COOTBETCTBYHLWMX deaepanbHbIX
MUWHUCTEPCTB U ApYrux doefeparnbHbiX OpraHoB UCMOMHUTENBHOW BNACTW MO COrNacoBaHuio ¢ FocroptexHag3opomM
Poccun Ha NoAKOHTPONbHBLIX eMy Npou3BoacTBax v npeanpusatuax n MUYC Poccuy;

r) MPOUCXOOUT UCNapeHne C NOBEPXHOCTU PasfyMBLUENCA XUOKOCTU; NMoWanb UcnapeHnst Npu pasnmee Ha
non onpegensietcst (MpyM OTCYTCTBMM CMPaBOYHbIX OAHHbIX) MCXOOA M3 pacyeTa, 4YTo 1 N cMecen n pacTBOPOB,
cogepxawmx 70% n meHee (No macce) pactBopuTenewn, pasnuBaeTtca Ha mmowaaum 0,5 M2, a ocTtanbHbIX
XNOKoCcTen - Ha 1 M2 nona NoMeLeHust;

4) NpoucxoaouT Takke UcnapeHune XUOKOCTU M3 €MKOCTEW, 3KCMfyaTUpyemblX C OTKPbITbIM 3epKariom
XWNOKOCTW, N CO CBEXEOKPALLEHHbIX MOBEPXHOCTEMN;

€) ONUTENbHOCTb MCMapeHnsa XWOKOCTU NPUHMMAETCsl PaBHOW BPEMEHM €€ MOJSIHOTO UCMAapeHUsi, HO He
6onee 3600 c.

8. KonuuecTtBo nbinn, KOTOpoe MoXeT obpa3oBaTb B3pbIBOONACHYI0 CMECh, ONpeaensercsa U3 crneayoLmx
npeanocCbInoK:

a) pacyeTHOMW aBapvu MpewecTBOBaNoO MbiIEHAKONIEHME B MPOU3BOACTBEHHOM  MOMELLEHUM,
NMPOUCXOAsLLEE B YCIMOBUSIX HOPMarbHOrO pexuma paboTbl (Hanpumep, BCMNEACTBME MbINEBbLIAENEHUS U3
HerepmMeTM4YHOro NPOU3BOACTBEHHOIO 060PYAOBaHNS);

6) B MOMEHT pacyeTHOW aBapwum npousowna nnaHoBass (pPeMoHTHble paboTbl) WMAM  BHe3anHas
pasrepMeTm3aLms OOHOI0 M3 TEXHOSIONMYECKMX annapaToB, 3a KOTOPOW MocnenoBasl aBapuHbIA BbIOpPOC B
nomeLleHne BCen HaxXoAMBLLENCA B annapare Mbifu.

9. CB0oGOAHLIN 06bEM MOMELLEHMS ONPeAensaAeTCs Kak pa3HOCTb Mexay 00 beMoM NoMeLLeHns n o6 bemom,
3aHMMaeMbIM TEXHONOormyecknm obopyaosaHnem. Ecnv cBobogHbIN 06beM NOMeLLEHNS onpeaenuTb HEBO3MOXHO,
TO ero gonyckaeTcs NpMHMMaTh YCNoBHO paBHbiM 80% reomeTpuyeckoro obbema nomeLleHus.

PacueT n36bITOYHOro gaBneHus B3pbiBa Ansd roproynx ra3os, napos
nerkopocnjiaMmeHArLWUNXca n roprovmx Xngkocrten

10. U3bbiTouHOE gaBneHue B3pbiBa [enbta P ona unHanBMAayanbHbIX rOpHOYMX BELLECTB, COCTOALLMX M3
atomoB C, H, O, N, CI, Br, |, F, onpegensieTcst no popmyne

m7z 100 1
JenrTa P = (P - P ) , (1)
max 0 V po C K
CB T,II CT H

roe P_max - MakcumanbHoe gasfneHune B3pbiBa CTEXMOMETPUYECKON ra3oBO34YLLIHON UM NapoBO34YLLHOMN
CMecCu B 3aMKHYTOM 0O6beme, onpegensieMoe 3KCnepyMeHTanbHO UIu No CNpaBOYHbIM AaHHbIM B COOTBETCTBUM C
TpebosaHvsamMu n.3. NMpn OTCYTCTBUM AaHHbIX JonyckaeTca npuHumatb P_max pasHbiM 900 kla; P_0 - HavanbHoe
nasneHue, kla (gonyckaetca npuHumatb paBHbeiM 101 klla); m - macca roptovero rasa (IT) wnu napos
nerkosocnnameHsowmxcsa (JIBXK) n roprounx xkugkocten (K), Bbllegwmx B pesynbTate pacvyeTHOW aBapuu B
nomelleHue, Bbiumcndemasa ana T no dopmyne (6), a ang napos JIBX u XK no cdopmyne (11), kr; Z -
KO3(hPULMEHT y4yacTus Troprovero BO B3pbiBe, KOTOpbIA MOXeT OblTb paccyMTaH Ha OCHOBe Xapakrepa



pacnpefeneHus rasos 1 NapoB B 06 beMe NOMELLEHUSI COTNAacHO NpUNoXxeHuto. [lonyckaeTcs NpuHMMaTh 3HaYeHue
Z no 1abn.2; V_cB - cBOOOAHLIN 00beM nomeleHusa, m3; po_r,N - MAOTHOCTb ra3a Wnv napa npu pacyeTHOMn

Temnepatype t_p, kr x M(-3), Bbluucnsiemas no popmyne

M
po = , (2)
r,o0 V (140,00367t )
0 p

roe M - monsipHasa macca, kr X kmonb(-1); V_0 - MornbHbii 06bem, paBHbii 22,413 M3 x kmonb(-1); t p -
pacyeTHas TemnepaTtypa,’C. B kayecTBe pacyeTHON TemnepaTypbl CrnegyeT NpMHUMaTh MakCumarnbHO BO3MOXKHYHO
TeMmnepaTypy BO3dyxa B [aHHOM MOMELLEHMM B COOTBETCTBYIOLLEN KIMMATUYECKON 30HE WU MakCUMarnbHO
BO3MOXHYIO TemnepaTtypy BoO3gyxa MO TEXHONMOrMYecKOMy pernameHTy C y4eTOM BO3MOXHOIO MOBbILEHMWS
TemnepaTtypbl B aBapuWHOW cuTyauuu. Ecnm Takoro 3HayeHusi pacyeTHOM TemnepaTypbl t p no Kakmm-nubo
npuyMHam onpefenuTb He yaaeTcs, OOMycKkaeTcs MNpuHUMaTb ee paBHon 61°C; C_cT - cTexuomeTpuyveckas

koHueHTpauus I'T unu napos JIBX n MK, % (06.), Bbluncnsemas no opmyne

100

cT 1 + 4,84 Gera

n - n n
H X 0]
rge Bera = n + - - CTexXMOMEeTPUYECKUM KO3QIMLUMEeHT KUCJIopoIa
C 4 2
B peakumm cropaumsa; n C, n H, n O, n X - umcno aromos C, H, O u ranounmos
B MoOJiekyJie ropiouyero; K H - kosbduumeHt, YUUTHEIBAOUNY HETepPMeTUUHOCTD
OMEIeHVd ¥ HeanrnabaTMUHOCTL Mpolecca ropeHmd. JlonyckaeTcd npuHmMMaTbh K H
PaBHBEM 3.
Bung roprouero BeumecTba 3HaueHMe Z
Bomopon 1,0
Topoumre Trase (KpoMe BOZOpona) 0,5
JleTKOBOCIIJIaMEHAKIMECS M TOpoYMe XMAKOCTM, HAaTpeTsle IO 0,3

TEeMIIEepaTypel BCIIBIIKM M BHIIE

JIeTKOBOCIIJIAMEHANIMECS M TOPUYME XUIKOCTM, HATPETHEe HUXe 0,3
TeMrepaTypH BCIBIIKY, [PV HAJIUUMKU BOBMOXHOCTU OBpas30BaHUSA
asposz0sig

JlerxkoBOCHIIaMeHAOIIMECS U ropmoume XMIOKOCTM, HarpeThe HVXe 0
TeMIlepaTyprl BCIIBIKIM, Inpn OTCYyTCTBMUN BO3MOXHOCTM
O@paSOBaHMH aspos3oJid

Tabnuua 2

11. Pacuet [enbTta_P ana vHanBmnayanbHbIX BELWECTB, KpoMe ynoMsiHyTbiX B N.10, a Takke ons cmecen

MOXET6bWbBbmonHeHﬂO(bOpMYHe

mH P Z
T 0 1
JenpTa P = , (4)
V po C T K
ce B p O H




roe H 1 - tennota cropanusa, [k x kr(-1); po_B - MMAOTHOCTb BO34yxa OO B3pbiBa MpY HayvarbHOW
Temnepatype T_O, kr x m(-3); C_p - TennoemkocTb Bo3gyxa, [k x kr(-1) x K(-1) (gonyckaetcsa npuHnmaTb paBHOMN
1,01 x 10(3) Ok x kr(-1) x K(-1)); T_O - HavyanbHasa Temnepatypa Bo3gyxa, K.

12. B cnyyae o6GpaleHns B NOMELLEHUN TFOPIHOYMX [a30B, JIErKOBOCMMAMEHSIIOLUXCS WUNU FOPHYNX
XWOKOCTEN Npu onpeaeneHnn 3HadyeHus maccbl m, Bxogswlen B copmynbl (1) n (4), gonyckaeTcs yuuTbiBaTb
paboTy aBapuHOW BEHTUNSLMKN, ecrin OHa obecnedyeHa pe3epBHLIMU BEHTUNATOPaAMM, aBTOMaTUYECKUM MYCKOM
npv NpeBbILEHUN NpeaenbHO 4oMyCTMMON B3pbiBO6E30NacHON KOHLUEHTPaLUMM U 3neKkTpocHabXeHnem no nepeou
kaTteropuun HagexHocTu (IMY3), npu ycnoBuu pacnosnioxXeHnsa YyCTPOWCTB ANd yaaneHusa Bo3gyxa U3 nomeLleHus B
HenocpeacTBEHHOM BNIM30CTM OT MecTa BO3MOXHOW aBapuu.

Mpn 3aTOM Maccy m ropitoymx ra3oB WM MapoB JIErKOBOCMIIAMEHSIIOWNXCA WU TOPIOYUX KUOKOCTEN,
HarpeTbiX 4O TemnepaTypbl BCMbIWKMA M Bbille, MOCTYNMBLUMX B OOBbEM MOMELLEHUS, crnedyeT pasgenutb Ha
kKoadhdumumeHT K, onpegendembin no goopmyrne

K = AT + 1, (5)

rae A - KpaTHOCTb BO3dyxooOMeHa, CO34aBaemMoro asapulHonm BeHTunauuew, c(-1); T -
NPOAOIMKUTENBHOCTbL MOCTYMNINEHNS FOPHOYMX Fa3oB U MapoB fErKOBOCMNMAMEHSOLWUXCA U FOPHOYMX XUOKOCTEN B
o6bem nomeLleHus, ¢ (MpuHMMaeTcs no n.7).

13. Macca m, kr, nocTtynmeLlero B noMeLleHne npu pacquHoﬁ aBapum rasa onpegendeTca no cbopmyne

m= (V+V ) po, (6)
a T r

roe V_a - obbeM rasa, Bbilwedwero n3 annapata, m3; V_T - o6beM rasa, BbiwegLlero n3 tpybonposoaos,
Mm3.
Mpn aTtom

v =10,01 PV, (7)
a 1

roe P_1 - paBneHuwe B annapare, kla; V - o6bem annapaTta, m3;

vV =V + v o, (8)
T 1T 2T

roe V_17 - obbem rasa, Bbiwegwero U3 TpyGonpoeoaa [0 ero oTkioyeHus, m3; V_2T - obbem rasa,
BbILLEALLErO U3 TPyGonpoBoAa Nocne ero OTKIYEHNS, M3;

v = qgT, (9)
1T

rae q - pacxop rasa, onpegensemMbii B COOTBETCTBUM C TEXHOJTOTMYECKMM PErMaMeHTOM B 3aBUCUMOCTH OT
OaBreHnst B TpybonpoBoge, ero guameTtpa, TemnepaTtypbl rasoBown cpegbl M T.4., M3 X c(-1); T - Bpewms,
onpegensemoe no n.7, c;

2 2 2
\Y =0,0lmmP (r L +r L + ... +r L ), (10)
2T 2 1 1 2 2 n n

roe P_2 - makcumanbHoe faBneHve B TpybonpoBoge MO TexHorormdeckomy pernamenty, klla; r -
BHYTPEHHMI paguyc TpybonpoBoaos, M; L - gnnHa TpybonpoBoAoB OT aBapMAHOro annapaTa 4O 3a4BUXKEK, M.

14. Macca napoB >XMOKOCTM m, MOCTYNUBLUMX B MOMELLEHUE MNPU HaNMYUM HECKONbKMX WCTOYHWUKOB
ncnapeHunst (NOBEPXHOCTb Pa3fMTON XMUAKOCTU, MOBEPXHOCTb CO CBEXEHAHECEHHbBIM COCTaBOM, OTKPbITbIE €MKOCTU
W T.M.), oNpeaensieTcsi U3 BblpaxKeHUs

m=m + m + m , (11)
jo) eMK CB.OKp



rae m_p - macca XVMAOKOCTW, UCNapuvBLLUENCH C NMOBEPXHOCTW pasnvBa, Kr; M_eMK - Macca XMOKOCTMH,
ucnapmBLLENCS C MOBEPXHOCTEN OTKPbITLIX €MKOCTEW, Kr; M_CB.OKP - Macca >XMAKOCTW, ucnapuvsLUeNCcs C
NMOBEPXHOCTEN, HA KOTOPbIE HAHECEH NPUMEHSEMbIN COCTaB, Kr.

Mpn aTom Kaxgoe n3 cnaraemolx B dopmyne (11) onpegensietca no popmyne

m=WF T, (12)

roe W - MHTEHCUMBHOCTb ucnapeHus, kr X ¢(-1) x m(-2); F_n - nnowaab ucnapeHusa, M2, onpegensieMmas B
COOTBETCTBMM C MN.7 B 3aBMCMMOCTU OT MaCChl XXMAKOCTU M_M, BbllLeALen B NOMeLLEHNE.

Ecnun aBapuiiHasi cuTyaumsi cBsidaHa C BO3MOXXHbIM MOCTYMNNEHMEM XUOKOCTU B PACMbINIEHHOM COCTOSIHUM,
TO OHa AOOImKHa ObITb yuTeHa B hopmyrne (11) BBEAEHMEM AOMNOMHUTENBHOMO CriaraeMoro, y4nTbiBatoLero ooLyto
Maccy NOCTYMUBLLEN XUAKOCTU OT pacrnbiNsOLWNX YCTPOUCTB, MCX0AS N3 NPOOOIDKUTENBHOCTU NX paboT.

15. Macca m_n, Kr, BbllWeLen B NOMELLEHME XNOKOCTM onpeaenseTcs B COOTBETCTBUN C N.7.

16. VIHTeHcuBHOCTE ncnapeHus W onpegensieTca no cnpaBOYHbIM U SKCNepUMEHTanbHbIM gaHHbIM. [na
HeHarpeTbIX BbilLle TemnepaTypbl okpyxatoLen cpegbl JIBXK npu oTCyTCTBUM OaHHbIX AOMYCKAETCHA pacCYnuTbiBaTb
W no chopmyne

-6
W =10 5Ta KOpeHb KB. (M) P , (13)
H

roe ata - Koa(pdPUUMEHT, MpuMHUMaeMbld no Tabn.3 B 3aBUMCUMOCTW OT CKOPOCTM W TemnepaTypbl
BO3QYLUHOro MOTOKa Hag MOBEPXHOCTbIO ucnapeHus; P_H - gaBneHWe HacbIWeHHOro napa npu pacyeTHOW
Temneparype XuakocTu t_p, onpegensieMoe no cnpaBoYHbIM AaHHbIM B COOTBETCTBUM € TpeboBaHuamu n.3, klla.

Ta6bnuua 3
CkopoCTb 3HaueHMe kKoO30OuLMeHTa B3Ta NpM TeMlIeparype t, °c,
BOBIOYIWHOTO IOTOKa BO3IOyxXa B IIOMEIEHUMU
B IIOMEUeHUN,
M X Cc(-1) 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

PacueT U3bbITOYHOro AaBrieHUs B3pbiBa ANl FOPOYUX Nbinen

17. PacuyeTt wusbbiToyHoro paenexus B3pbiBa [Henbta P, klMa, npomssBogutcs no copmyne (4), roe
KoadhpmumeHT Z yyacTus B3BELLEHHOM NbINN BO B3pbiBe paccynTbiBaeTcs no opmyne

z = 0,5F, (14)

roe F - maccoBas goms yacTvy NbinM pasMeEpPoOM MEHEE KPUTUYECKOro, C MPEBbILEHWEM KOTOPOro
aspoB3BeCb CTaHOBUTCHA B3pblBOGe3onacHoW, T.e. HecnocobHon pacnpocTpaHaTe nnams. B oTcytcTteBue
BO3MOXHOCTW MOMy4YEeHUs CBEAEHUI AN OLLEHKM BENUYMHLI Z fonyckaeTtcs npuHumats Z = 0,5.

18. PacyeTHas macca B3BelUeHHON B 0ObemMe MoMeLLeHus Nbinu m, Kr, obpa3oBaBLlenca B pesynbTaTe
aBapunHoM cutyauum, onpegensieTcs no popmyne

m = m + m , (15)
B3 aB



rae m_B3 - pacyeTHas mMacca B3BMXPUBLLENWCS MbIfW, KI; M_aB - pac4YeTHasi Macca Mbin, NOCTYNMBLLEN B
nomeLleHne B pesynbTate aBapunHON CUTyauuu, Kr.
19. PacueTHas macca B3BMXPUBLLEWCA MbIIM M_B3 onpegensietca no dopmyne

m = K m (16)
B3 B3 I

roe K B3 - gonsa oTnoXuBLIENCA B MOMELLEHUN Mblfn, CNOCOOGHOM NepenTn BO B3BELLUEHHOE COCTOSIHME B
pesynbTarte aBapunHom cutyaumn. MNpu oTCYyTCTBMM SKCNEPUMEHTAaNbHBIX CBeAeHMI 0 BenuumHe K B3 gonyckaeTtcsa
nonarate K_B83 = 0,9; m_n - Macca OTNOXUBLLENCS B MOMELLEHUM MNbIIN K MOMEHTY aBapum, Kr.

20. PacyeTHas macca nMbinuv, NOCTYNMBLUEA B MOMeELLEHWE B pes3ynbTaTe aBapuUMHOW cuTyauuu, m_as,
onpepenseTcsa no gopmyne

m = (m + gT) K , (17)
aB amn n

rae m_an - Mmacca Troptyven nbinv, BbiOpacbiBaemor B MOMeELleHWe U3 annaparta, Kr; q -
NPON3BOAMTENBHOCTb, C KOTOPOW NMPOAOIMKAETCA MOCTYNIEHNE MbIfieBUOHbBIX BELLECTB B aBapuiiHbIA annapaT no
TpybonpoBogam 40 MOMEHTA MX OTKYeHus, Kr x ¢(-1); T - Bpems oTKMoveHus1, onpegensemoe no n.7e), ¢; K n -
KO3(PDULMEHT NbINeHUs, NpeacTaBnsioWmiA OTHOLWEHNEe MacChl B3BELUEHHOW B BO3QyXe MbIM KO BCeW Macce
nbinAn, NOCTYNMBLLEN U3 annaparta B nomeLlleHue. [pn oTCyTCTBUM SKCNEPUMEHTaNbHbLIX CBEAEHUN 0 BennymHe K n
JonyckaeTcsa nonaratb:

Ons nbinen ¢ gucnepcHocTblo He meHee 350 mkm - K n = 0,5;

Ans nbinen ¢ gucnepcHocTblo meHee 350 mkm - K n=1,0.

BenuunHa m_an npMHMMaeTcs B COOTBETCTBUM € NN.6 u 8.

21. Macca OTNoXuBLUENCSA B MOMELLEHUM NbINM K MOMEHTY aBapuun onpegensieTcsa no gopmyne

m = (m +m ), (18)

roe K r - gonsa roptoyen nbinn B obLen macce OTNoXeHWn nbinn; m_1 - macca nbinu, ocegarolen Ha
TPYAHOOOCTYMNHbLIX ANA ybopku MNOBEPXHOCTAX B MNOMELLEHUW 3a Nepuog BpemMeHW Mexay reHeparbHbIMU
ybopkamu, kr; m_2 - macca nbinu, ocegatoLlen Ha AOCTYMHbIX AN yOOpKU NOBEPXHOCTAX B MOMELLEHUM 3a Nepuos
BpeMeHN Mexay Tekywmmu ybopkamu, kr; Ky - koacpduumeHT adhpekTMBHOCTM nbineyoopku. MNpuHumaeTtcs npu
py4YHon nbineybopke:

cyxom - 0,6;

BnaxHow - 0,7.

Mpn MexaHn3NpoBaHHOM BaKyyMHOW ybopke:

noJsi poBHbIN - 0,9;

non ¢ BeldonHamu (8o 5% nnowagw) - 0,7.

Mog TpyaHogoCTymHbIMM — And  yO6opkM  nnowagamu  noapa3yMeBalOT TakMe MOBEepXHOCTM B
NMPON3BOACTBEHHbIX MOMELLEHUSAX, OYMCTKa KOTOPbIX OCYLLECTBASETCA TOMbKO MpWU reHepanbHbIX Mblneybopkax.
HocTynHbiMn Ans yBopkM MecTamu SBNSATCS MOBEPXHOCTU, Mbiflb C KOTOPLIX yAanseTcs B npouecce TeKyLmx
NbleybopoK (EXXECMEHHO, EKECYTOYHO U T.NM.).

22. Macca nbinm m_i (i = 1, 2), ocepalowen Ha pasfuMyHbIX MNOBEPXHOCTSX B MOMELLEHUN 3a
MeXXybOopOYHEIN Nepuogd, onpeaensieTca no opmyrne

m =M (1 - ansda) Bera , (1 =1; 2) (19)
i i i

rne M = cymma M - Macca IMBJIM, BHIENAIascad B O00OBEeM I[OMemeHuS 3a
1 Jj 17
nepros BPeMEeHM MexIy TIeHepaJlbHeMM Meleyoopkamy, Kr; M 1j - wMacca 0OeUM,
BHIIEJISEeMas enMHULIEN MEUIAMETO OOOPYHOOBAHMS Ba YKAaBaHHBEIM Iepuom, KI';
M = cymma M - Macca IMBUIM, BHIOENARIAsACI B 00BEeM I[IOMENEeHMS 3a [Iepuon
2 Jj 27
BpeMeHM MexIy TeKyuMMM Meleybopkamu, KI'; M 23 - Macca MbUIM, BeIesgeMasd



eOVHMIIEN MbBUIALEeTrOo ODOPYyHOBaHMSA 3a yKAa3aHHBEIM [Iepuon, KI'; aJbda - IJoJd

BHIIEJIANIENCS B OO0BEeM I[IOMelleHMs IBJIM, KOoTopas yoanseTrcsa BBIT SKHBIMIU
BEHTUJIALUMOHHEMY CHCTEeMaMM. [IpM OTCYTCTBUM DSKCIEPUMEHTAJILHEX CBEIOEeHUM O
BeJmuuHe aneda nojaraioT aneda = 0; Oera 1; Oera 2 - OONIM BBEOSJAOWENCA B
oBweM MOoMeleHrs I[bUIM, Oocemammel COOTBETCTBEHHO Ha TPYOHOOOCTYIIHBIX U
OOCTYMNHHIX HOJig yOOPKM MNOBEPXHOCTAX MNoMmemeHusa (Gera 1 + OBera 2 = 1).

Mpun oTcyTCTBMM CBEeOeHWIA O BENUYMHe koaddmumeHToB 6eTa_1 1 BeTta_2 gonyckaeTtcs nonaratb 6eta_1
=1, 06eta_2=0.

23. BennunHa M_i (i = 1; 2) MOXeT ObITb TakKe onpeferieHa aKCnepuMMeHTanbHO (MM No aHanornm ¢
AencTeylowmmmu obpasuamy Npou3BoACTB) B NepUoa MakcMMarbHOM 3arpysku o6opyaosaHus no opmyne

M = cymma (G x F ) Tay (i =1; 2) (20)
i 3 ij ij i

rae G_1j, G_2j - UHTEHCUBHOCTb MbINEOTIOXEHNUA COOTBETCTBEHHO Ha TPYAHOAOCTYNHbIX F_1j (M2) u
poctynHbix F_2j (M2) nnowaasx, kr X m(-2)c(-1); Tay_1, Tay_2 - NpOMEXYyTOK BPEMEHU COOTBETCTBEHHO MEXAy
reHepanbHbIMU 1 TEKYLLMMN Nbineybopkamu, c.

OnpepneneHue kateropun B1 - B4 nomelwueHuin

24. OrnpegeneHne noXapoornacHOM KaTeropum rMOMELLEHMST OCYLLECTBIISIeTC MyTEM CpaBHEHMS
MaKCMMarbHOro 3Ha4YeHUs yaernbHOW BPEMEHHOW NOXapHOW Harpy3ku (ganee no TEKCTYy - NoXapHas Harpyska) Ha
noboM 13 y4acTKOB C BEMNUYNHON yOeNbHON NOXapHON Harpysku, npysegeHHon B Tabn.4.

Tabnuua 4

KaTeropusa YnesnbHasa IOXapHas Cnocob pas3MelleHUd
IoMelleH I Harpy3Ka g Ha
yuacTke, MIx X M(-2)

B1 Bojiee 2200 He HopmMupyeTcs

B2 1401 - 2200 Cm. .25

B3 181 - 1400 To xe

B4 1 - 180 Ha Jobowm ydacTke rnoJja IoOMelleHM S
njomwaneio 10 wM2. Cnocobd pasMelleHnsa
Y4aCTKOB [IOXAaPHOM HaTPy3KU

onpemesiseTcsa COTJIaCHO 1m.25

25. Tlpn noxapHow Harpyske, BKM4awwen B ceda pasnuyHble co4veTaHust (CMEeCb) TOpHYMX,
TPYLHOTOPHOYMX KMOKOCTEMW, TBEpAbIX TOPYMX W TPYLHOTOPHOYMX BELLECTB M MaTepuanoB B Mpegenax
MoOXXapoonacHOro yyacTka, noxapHas Harpy3ka Q, MIx, onpegensietcs no opmyne

n P
Q = cymma G Q , (21)

i =1 1 =Hi

raoe G_i - konnyecTBo i-ro MaTepuarna noXxapHoWn Harpysku, Kr; Q(p)_Hi - HU3Was Tennota cropaHus i-ro
MaTepuana noxapHon Harpy3ku, MIx x kr(-1).

YpaenbHasa noxapHas Harpy3ska g, MIx x m(-2), onpegensieTcs n3 COOTHOLLEHNUS

g = —, (22)



rae S - nnowaab pasMeLleHns NoXXapHoW Harpy3kn, M2 (Ho He meHee 10 mM2).

B nomelueHusx kateropuii B1 - B4 gonyckaeTcs HanuuMe HeCKorbKUX y4aCTKOB C NOXXapHOW Harpyskon, He
npeBbilIaoLLen 3Ha4YeHun, npuBeaeHHbiXx B Tabn.4. B nomelwieHusix kateropum B4 pacctosiHus mexgy 3TvMu
yyacTKaMu OOMkHbl ObiTb Oonee npegenbHbix. B 1abn.5 npvBeneHbl pekoMeHOyemble 3HadeHus npeferibHbIX
paccTosiHui |_Np B 3aBMCMMOCTM OT BEMMYMHBI KPUTUYECKOM NITIOTHOCTM NadaroLwmnx fy4nCTbiX MOTOKOB q_Kp, KBT X
M(-2), AN NOXXapHOW Harpy3ku, COCTOALLEN N3 TBEPAbIX FOPYNX N TPYAHOropHUYnx matepuanoB. 3HadeHus |_np,
npuBefeHHble B Tabn.5, pekomeHgytTcss npu ycnoBuu, ecim H > 11 m; ecnim H < 11 M, TO npegenbHoe
pacctosHue onpegensietca kak | = | np + (11 - H), rae | _np - onpepensetcs n3 1abn.5, H - MMHUManbHoe
paccTosiHue OT MOBEPXHOCTU NOXaPHOM Harpy3kmn 4o HUXKHEro nosica hepm nepekpbITUSA (MOKPLITUS), M.

Ta6bnuua 5
g_Kp, KBT X 5 10 15 20 25 30 40 50
M(=2)
1 np,m 12 8 6 5 4 3,8 3,2 2,8
3Ha4eHusa q_Kp Ans HEKOTOPbIX MaTepuarnoB NoXapHOW Harpy3ku NpuBeaeHbl B 1ab1.6.
Tabnuua 6
MaTepnanu q_kKp, kBT x
M(=2)
IpeBecHrHa (COCHa BJIQXHOCTbIO 12%) 13,9
IpeBECHO-CTPYXEUHEIE IIJIMUTH (rmiIoTHOCThI 417 kT x M(-3) 8,3
Topd OpMKeTHBIM 13,2
Topd KyCKOBOM 9,8
XJIOMIOK—BOJIOKHO 7,5
CJIOMCTEIM IJIACTUK 15,4
CTeKJIONJIACTUK 15,3
[lepramMmu 17,4
PesuHa 14,8
YroJb 35,0
PyJloOHHas KpoOBJdA 17,4
CeHO, coJioMa (IpM MMHMMAJIBHOM BJIAXHOCTM IO 8%) 7,0

Ecnn noxapHasa Harpyska COCTOMT M3 pasfuyHbiX MaTtepuanoB, TO 3HayeHue g_Kp onpegensieTcs no
MaTepuany ¢ MMHUManbHbIM 3Ha4eHUEM (_Kp.

[Ona maTepnanoB NOXapHOW HarpyskM C HEU3BECTHbIMW 3HAYEHUSAMU _Kp 3HayeHus npeernbHbIX
pacCTosiHUIN NpuHUMatoTca |_np >= 12 m.

Ona noxapHon Harpysku, coctodwen u3 JIBX wnnn MK, pekomeHoyemoe pacctosHue |_np mexay
COCEeHUMU y4acTKaMy pasmeLLeHns (pa3nuea) NoXXapHOW Harpy3ku paccyntbiBaeTcd no popmynam



1 >= 15 M npu H >= 11, (23)

1 >= 26 - H npr H < 11. (24)
ap

Ecnun npu onpegeneHun kateropuin B2 nnm B3 konnyecTBo noxapHow Harpy3ku Q, onpegeneHHoe no
dopmyne 21, oTBeyaeT HepaBeHCTBY

2
Q > 0,64 g H ,
T

TO nomelleHne dygeT oTHOCUTLCS K KaTeropuam B1 nnun B2 cootBeTcTBEHHO. 3aeck g T = 2200 MIx x m(-2) npu
1401 Mk x m(-2) <= g <= 2200 MIx x m(-2) n g_T1 = 1400 MOx x m(-2) npun 181 Mx x m(-2) <= g <= 1400 Mx x
M(-2).

OnpepeneHne M36bLITOYHOro AaBreHUs B3pbiBa ANA BellecTB U MaTepuanos,
CNOCOGHbLIX B3pbIBaTbLCA U ropeTb NpU B3auMoaencTBMU C BOAOMW, KNCITOPOAOM
BO34yXa Unu apyr c Apyrom

26. PacyeTHoe n30bITOMHOE AaBreHve B3pbiBa [enbta P ansa BewecTtB M maTepuanoB, CMOCOGHbBIX
B3pbIBaTbCA M ropeTb NPy B3auMOOEenCcTBUN C BOAOW, KUCNOPOAOM BO3AyXa Unu Apyr ¢ Apyrom, onpegensieTcs no
npvBeAeHHOW Bblle MeToauke, nonaras Z = 1 1 npuHMMas B KayecTBe BeNuYuHbl H_T aHepruto, BblAensioLLyocs
npyM B3aMMOOENCTBMU (C Y4eTOM CropaHus NPOAYKTOB B3aMMOAENCTBUS OO0 KOHEYHbIX COeAMHEHWN), Wnu
3KCMepuMEHTaNbHO B HaTypHbIX UCMbITaHusAX. B cnyyae «korga onpegenutb BenuuuHy [ensta P He
npeacTaBnseTcs BO3MOXHbLIM, criegyeT NpuUHUMaTh ee npesbiwatolent 5 klla.

Onpe,qenel-me M30bLITOYHOrO AaBMeHUA B3pbiBa ANA B3pbIBOOMACHbIX cmecen,
coaepXxawux roproydune rasbl (Hapbl) n Nbinu

27. PacyeTHoe wu3bbiTOuHOEe fOaBneHwe B3pbiBa [denbta P ang rmbpuaHbIX B3pbIBOONACHBLIX CMECEMN,
coAepxXallmx roptoune rasbl (napbl) U Nbinm, onpegenseTcsa no gopmMyne

IenbTa P = lensTa P + JemnsbTa P , (25)
1 2

roe Oenbta P_1 - paBneHune B3pbiBa, BbIMUCIIEHHOE AMsi FOpHOYEro rasa (napa) B cootBeTcTBum ¢ .10 u
11; Nenbta P_2 - paBneHune B3pbiBa, BbIYUCIIEHHOE A5l FOPHOYEn Nbin B cooTBeTCTBUM € N.17.

4. Kateropuu 3gaHui no B3pbIBOMNOXapPHOM U NOXXapHOW ONacHOCTU

28. 3pgaHne oTHoCUTCSt K KaTeropum A, ecnv B HEM CyMMapHas nnowagb NoMeLLeHun kateropun A
npesbIlWaeT 5% nnowaau Bcex nomelleHnn nnm 200 m2.

HonyckaeTcst He OTHOCUTb 34aHue K kateropum A, ecrnv cyMMapHasi nnoLwiaab NoMeLleHun kateropum A B
30aHuM He npesblwaeT 25% cymmMapHON nnowagn Bcex pa3MeLLleHHbIX B HEM nomeLLeHni (Ho He 6ornee 1000 m2)
1 3TN NOMeLLEeHNs 060pyayHTCH YCTaHOBKaAMKN aBTOMATMYECKOTO NOXapOTYLLUEHUS.

29. 3gaHne oTHoCKTCS K kaTeropun b, ecnn 0AHOBPEMEHHO BbIMOSTHEHbI ABA YCMOBUS:

3[aH1e He OTHOCUTCSA K kaTeropum A;

CyMmMapHas nnowlagb nomelleHun kateropyi A u B npeBbiwaetr 5% cymmapHOW nnowagu Bcex
nomeLyeHnn nnn 200 m2.

JdonyckaeTcs He OTHOCMTb 34aHue K kateropum b, ecnu cymmapHas nnowiagb NoMeLLeHu kateropun A mn
b B 34aHun He npesblwaeT 25% cyMMapHOW NnoLlaan Bcex pasMeLLeHHbIX B HeM nomeLleHui (Ho He 6onee 1000
M2) 1 3TK NoMeLLeHMs 06opyayTCSa YCTaHOBKaMM aBTOMATUYECKOrO MOXapOoTyLUEHNS.

30. 3paHue oTHoCUTCA K KaTeropun B, ecnn ogHOBPEMEHHO BbINOSTHEHbI ABa YCNOBUS:

3[1aHue He oTHocUTCH K kaTeropusam A nnu b;

cyMMapHas nnowaab nomelleHun kateropuin A, b u B npesbiwaet 5% (10%, ecnu B 30aHUK OTCYTCTBYIOT
nomeLleHns kateropun A n b) cymmapHon nnowaam Bcex NoMeLLeHNIA.



[onyckaeTca He OTHOCUTbL 34aHue K KaTeropuun B, ecnn cymmapHas nnowagb nomeleHnn kateropun A, b
n B B 3gaHnm He npeBbiwaeT 25% cymmMapHOM niowagn BCeX pasMeLLEHHbIX B HEM MoMeLleHnn (Ho He Gonee
3500 M2) n a3t nomeLLeHnsa obopyayTcsa yCTaHOBKaMM aBTOMATUYECKOTO MOXapOoTYyLUEHNUS.

31. 3paHue oTHOCKTCA K KaTeropum I, ecnv ogHOBPEMEHHO BbIMNOMHEHbI ABa YCNOBUSA:

34aHue He oTHocUTCA K kateropusam A, b nnu B;

CyMMapHas nnowiaab nomewieHun kateropunm A, b, B n I npesbiwaet 5% cymmapHOM nnowagun Bcex
noMeLLEeHU.

[onyckaeTca He OTHOCUTL 3faHue K kateropuu I, ecrnv cymmapHas nnolais noMmeLleHun kateropun A, b,
B n I' B 3gaHum He npeBbiwaeT 25% cyMmapHOW nnowaan Bcex pasMeLleHHbIX B HEM NMOMELLEeHU (HO He Gonee
5000 m2) n nomelenus kateropui A, b, B 06opyaytoTcsl ycTaHOBKamMn aBTOMaTMYECKOTO NOXapOTYLLUEHUS.

32. 3paHne oTHocuTCA K kKaTeropun [, ecnu oHo He OTHOCcUTCS K kaTeropusam A, b, Bunn T

5. Kateropuu Hapy>XHbIX yCTaHOBOK MO NOXXapHOW ONAaCHOCTH

33. KaTteropum Hapy»HbIX YCTaHOBOK MO NOXapHOM ONacHOCTM NPUHUMAaOTCSA B COOTBETCTBUN C Tabn.7.

34. OnpegeneHve KaTeropuii HapyXHbIX YCTaHOBOK criedyeT OCYLIEeCTBMATb NyTem nocriegoBaTeribHOi
MPOBEPKM UX NPUHAANEXHOCTU K KaTeropusiM, NpuBeAeHHbIM B Tabn.7, oT Bbicluei (A_H) K H13wen (O_H).

35. B cnyvyae, ecnu u3-3a OTCYTCTBUSI [aHHbIX MPEACTaBISETCA HEBO3MOXHbBIM OLEHWUTb BENWYUHY
VHOVBMAYaArbHOMO p1cKa, AOMNYCKaeTCsl UCTONb30BaHNe BMECTO HEE CIEAYIOLMX KPUTEPUEB.

Tabnuua 7
KaTeropusa KpuTepun OTHeCEeHMS HaPYXHOM YCTAHOBKM K TOM WMJIM UHOM
HapyXHOM KaTeropmmy IO IMNOXAaPHOM OINAaCHOCTU
YCTaHOBKU
A H YCcTaHOBKa OTHOCUTCH K KaTeropmum A H, ecnmn B Hel
OPUCYTCTBYIOT (xpausarTcs, nepepabaTeBATCH,
TPAHCIOPTUPYIOTCSA) TOoplUYMe I'a3bl; JIETKOBOCIJIaMeHSolyMeCcs
XMOKOCTM C TeMIepaTypoM BCIHIIKM He 06oJiee 28°C;
BemecTBa W/WUIM  MaTepualikl, CIOCOOHBE TopeTh Ipu

B3aMMOIENCTBUM C BOHOM, KMCJIOPOIOM BO3Oyxa U/WUIN OPYyT
C IpyToM; Ip¥M YCJOBMM, UTO BeJUMUYMHA MHIUBUIYAJILHOTO
pUucka I1npmu BO3MOXHOM Cr'opaHnm YKas3aHHEBEIX BeleCTB C
obpasoBaHMeM BOJIH HaBJieHus nperesmaeT 10 (-6) B Tonm Ha
paccroguuy 30 M OT HAPYXHOM YyCTAaHOBKU

B H YCcTaHOBKA OTHOCMTCS K KaTeropum B H, ecimn B Heu
NPUCYTCTBYIOT (xpaHngTcsa, nepepabaTeBALTCSA,
TPAHCIIOPTUPYITCSH) ropouue TIBLIIU "/ nnn BOJIOKHA
JIETKOBOCIIJIaMEHAKIMECS XUIKOCTM C TEeMIepaTypOoM BCIBIIKM
Gomee 28°C; ropouMe XUAIKOCTM; MpPHU YCJIOBUM, UTO
BeJIMUMHA MHIOMBMIYAJIbBHOT'O PMCKa IPM BO3MOXHOM CI'OPaHUU
neUie— u/MiM NapoBOS3IOYIHEIX CMeCcel C ofpa30BaHMeM BOJIH
naBJyieHusa npeBbmaeT 10 (-6) B rom Ha paccTtosHuum 30 M OT
HAPYyXHOM yCTaHOBKU

B H YCcTaHOBKA OTHOCMTCS K KaTeropum B H, ecJmn B Helu
NPUCYTCTBYIOT (xpaHngTcsa, nepepabaTeBALTCSA,
TPaHCIOPTUPYITCH) ropoune n/nnm TPpyOHOTOpKRUMe
XUOKOCTU; TBEepOse ropo4due n/nnm TpyIOHOTOplUYME
BemecTBa /MM MaTepMaskEl (B TOM UMCJe O  M/uin
BOJIOKHA) ; BewecTBa WM/WiIM MaTepuasitl, CIOCOOHEE [IpU
B3aVMOIENUCTBUM C BOIOM, KMCIJIIOPOIAOM BO3Oyxa WM/WUiIM OPYT
C IPpyI'OM T'OPeTb; He peallu3yKonTCAa KPUTepuu, I[103BOJIAKlMe
OTHECTM YyCTAaHOBKY K KaTeropmsaMm A H WU B H; npmu
YCJIOBMM, YTO BeJIMYMHA MHIOMBUIOYAJBHOI'O pUCKa Ipu
BO3MOXHOM CI'OPaHMM YKAa3aHHBIX BeEUEeCTB M/MHM MaTepmMaJsioB
npeBbmaeT 10(-6) B Tom Ha paccTosHuy 30 M OT HAPYXHOM




YCTaHOBKM

I' H YcTaHOBKa OTHOCUTCH K KaTeropum I H, ecnn B Hel
NIPUCYTCTBYIOT (xpansarTcs, nepepabaTeBATCH,
TPAHCHOPTUPYIOTCS) HEeropouue BelleCTBa U/WUIM  MaTepUasbl
B TOpSUYEM, PAaCKaJIEeHHOM U/WMiY PacIljlaBJIEHHOM COCTOSHUM,
npouecc obpabOoTKM KOTOPHBIX CONPOBOXIAETCH BbIEJIEHMEM
JYUMCTOTO Terja, MUCKP M/UiyM IJIaMeHM, a Takxe Topouue
Tase, KUIOKOCTU U/WUIM TBepILe BemecTBa, KOTOPEIE
CXUTARTCH WM YTUIMBUPYKRTCH B KadecTBe TOILJIMBA

O H YCcTaHOBKa OTHOCUTCHS K KaTeropum [ H, ecnmn B Heu
NIPUCYTCTBYIOT (xpausarcs, nepepabaTeBATCH,
TPAHCIOPTUPYIOTCS) B OCHOBHOM HeTopluMe BelmecTBa u/Miu
MaTepMaliel B XOJIOOHOM COCTOSHMM W I[IO I[IePEeUYMCIIEHHBIM
BHIIE KPUTEPMAM OHAa HE OTHOCMTCA K KaTeropmusaMm A H,
B u, BHu, T'H

Ons kateropyi A_Hu b_H:

FOPM3OHTanbHbLIN pas3Mep 30Hbl, OrpaHU4YMBalOLLEN [a3onapoBO3gyLUHbIE CMECUM C KOHLeHTpauuen
rOptOYEro BhILLE HMKHEro KOHLEHTPaUMOHHOro npedena pacnpoctpaHeHus nnamenn (HKIP), npesbiwaeTt 30 m
(OaHHBI KPUTEPUIA NMPUMEHSIETCA TOMBKO ONS FOPHYMX ra3oB M NapoB) W/UNKU pacyeTHOe M3ObITOYHOE OaBreHue
npu cropaHun raso-, Napo- Unu NbiNeBoO3ayLLHON cMecu Ha paccTosHuMM 30 M OT HapyXHOW YCTaHOBKM NpeBbillaeT
5 klMa.

[ns kaTeropun B_H:

WHTEHCUBHOCTb TEMJIOBOIO U3MNy4YeHUs OT ovara noxapa BeLecTB W/MnmM maTepuarnoB, yKa3aHHbIX A
KaTeropuun B_H, Ha paccTtosiHum 30 M OT Hapy>XHOW YCTaHOBKM npeBbiwaeT 4 KBT X M2.

6. MeToabl pacyeTa 3Ha4YeHMN KPpUTEPUEB MOXapPHOM ONAacHOCTU
HapYXHbIX YCTaHOBOK

MeToabl pacyeTa 3Ha4eHUN KpUTepUeB NOXapHOW ONAacCHOCTU
ANA roproymnx rasos 1 napoBs

Beibop M OOOCHOBAaHME PACUETHOTO BapMaHTa

Pacuer TOPM30HTAaJIbHBIX pasMeposB 30H, OT'PAaHUUYMBARIINX raso- u
IapOBO3OYMHEE CMEeCHM C KOHUeHTpaumel ropwodero Beme HKIIP, 0Py aBapMMHOM
INOCTYIUIEHUM T'OPKUYMX Tas0B M [NapOB HEeHATPEeTHX JIETKOBOCIIJIAMEHAIMXCH
XMIOKOCTEM B OTKPEITOE MNPOCTPAHCTBO

PacueT M30OBITOWHOT'O HABJIEHMA M UMIYJIbCa BOJIHEL HOAaBJIEHMA I[IPM  CTOPaHUM
CMeCceM TOpKUYMX I'a30B U NAaPOB C BO3IOYXOM B OTKPHTOM INIPOCTPAHCTBE

Bbi6op n o6ocHoOBaHMe pacyeTHOro BapuaHTta

36. Bbibop pacueTHOro BapuaHTa cregyeT OCYLECTBMATb C y4eTOM FOAOBOM 4acTOTbl peanusauun u
NMOCNEeACTBUM TEX WM MHbIX aBapuUMHbIX CUTyauuMu. B kadecTBe pacyeTHOro Ans BbIMMCIEHUS KpUTepueB
NnoXKapHOM OMacHOCTU NS ropryux rasoB W MNapoB crnegyeT MpYHUMaTb BapuaHT asapuu, ONd KOTOPOro
npou3sefeHne rogqoBon YacToTbl peanusaumnmn 3Toro BapmaHTa Q_w 1 pacyeTHOro ns3bbIToyHoro gasneHus fenbta
P npw cropaHun rasonapoBO34yLUHbIX CMECEW B Crlydae peanu3aumv ykasaHHOro BapuaHTa MakCumarnbHO, TO
€CTb:

G =0Q x Jenbra P = max. (26)
W

PacueT BenuunHbl G nponssoauTcs criedyowmm obpasom:
a) paccmMaTpuBaloTCs pasnnyHble BapuaHTbl aBapuv 1 onpeaensioTca U3 CTaTUCTUYECKUX AaHHbIX UK Ha
OCHOBE roJ0BOI YaCTOTbl aBapwuii CO CropaHUEM rasonapoBo3ayLLUHbIX cMeceit Q_wi Ansi 9TUX BapMaHTOB;



0) ANs Kaxgoro M3 paccMaTpuvBaeMbiX BapuMaHTOB OMpeaenslTcs MO WU3MNOXEHHOW HWKe MeToauke
3Ha4YeHUs1 pacyeTHOro n3bbITOYHOro aaesneHus Oenbta P_i;

B) BblumcnsATca BennuuHel G_i = Q_wi x [denbTa_Pi gna kaxgoro M3 paccMmatpuBaemMbiX BapuUaHTOB
aBapuu, cpeau KoTopbIx BblibrpaeTcsa BapuaHT ¢ HanbonbLwmm 3HavyeHnem G_i;

) B KA4eCTBE pacyeTHOro Ans onpeaeneHns KpUTEpPUEB MOXapPHOW OMNACHOCTU MPUHMMAETCHA BapuaHT, B
KoTopoM BenuumHa G_i MakcumanbsHa. NMpy 3TOM KONUMYECTBO roproymMx ra3oB U NapoB, BbileALlnX B aTtMocdepy,
paccuyuTbiBaeTCsl, UICXOAst U3 paccMaTprvBaeMoro CLieHapusa asapum ¢ y4eTom nyHkToB 38 - 43.

37. Mpn HEBO3MOXHOCTU peanu3auun OnMCaHHOro Bbille METoda B KayecTBe pacyeTHOro cnegyet
BblOMpaTb Haubonee HebNaronpusITHbIA BapuMaHT aBapvuM UM Nepuog HopMarnbHOW paboTbl annapaToB, Npwu
KOTOPOM B 0OpasoBaHMM FOPHYMX ra3onapoBO3AYLLUHbIX CMecel ydacTByeT Hambonbluee KONMYecTBO rasoB U
napoB, Hanbornee onacHbIX B OTHOLLEHWM MOCNEACTBUIA CropaHus 3TUx cMmecei. B aTom cnydae konuyecTeo rasos
W Napos, BbllLEALLMX B aTMOC(epy, paccinTbiBaeTCA B COOTBETCTBUM C NyHKTamu 38 - 43.

38. KonuyectBo MOCTYNMBLUMX BELLECTB, KOTOpble MOryT obpas3oBbiBaTb rOptoYMe ra3oBO3AYLUHbIE WM
napoBo3ayLUHbIE CMECH, ONpeaensaeTcs, UCxoaa u3 criefyoLwwmx NnpeanochInok:

a) NpoMcxoauT pacyeTHas aBapus 0gHOro U3 annapaToB cornacHo n.36 vnu n.37 (B 3aBUMCUMOCTU OT TOrO,
Kakon 13 NoaxonoB K onpeaesnieHnto pacyeTHOro BapmMaHTa aBapum NpuHST 3a OCHOBY);

6) Bce cooepxMMoe annaparta nocTynaeT B OKpyXatoLlee NpoCTPaHCTBO;

B) MPOMCXOAUT OOHOBPEMEHHO yTedka BELLeCTB M3 TpyOOMpOBOAOB, MUTAKOLWMX annapaT no npsiMoMy M
obGpaTHOMY NOTOKY B TEYEHUE BPEMEHU, HEOOXOAMMOrO AN OTKMYeHMs TpybonpoBoaoB..

PacuyeTHoe Bpemsi OTKMOYEHMS TPyOONPOBOAOB ONPELENAETCS B K&XXAOM KOHKPETHOM Criyyae, ucxogs m3
peanbHOi 06CTaHOBKU, U JOJMKHO ObITb MMHUMASIbHBIM C Y4ETOM NACMOPTHBIX AAaHHbLIX Ha 3anopHbIe YCTPOMCTBA,
XapakTepa TEXHOJTOMMYECKOro NpoLecca u Buga pacyeTHoON aBapun.

PacuyeTHOe BpeMs OTKMHOYEHUS TPyOONPOBOAOB crieqyeT NPUHMMAaTh PaBHbIM:

BpeMeHn cpabaTbiBaHUA CUCTEM aBTOMATUKM OTKMHOYEHUS TpybonpoBOO4OB COMMacHO MNacnopTHbIM
0aHHbIM YCTaHOBKW, €CNU BEpPOSATHOCTb OTKa3a CUCTeMbl aBTOMaTuKM He npesblwaeT 0,000001 B rog wnm
obecneyeHo pesepBUpoBaHUE ee aneMeHToB (HO He 6onee 120 c);

120 c, ecnn BepoATHOCTb OTKasa cuctembl aBTomaTuky npesbiwaet 0,000001 B rog u He obecneyeHo
pes3epBMpOBaHNE ee 3NEeMEHTOB;

300 ¢ npu py4HOM OTKITHOYEHUN.

He ponyckaeTcst MCNONb30BaHWE TEXHUYECKUX CPeACTB ANnd OTKNoYeHMs TpybonpoBoaoB, AN KOTOPbIX
BpeMS OTKIHOYEHUS NPEBLILWAET NPUBEAEHHbIE BbilLe 3HaYEHNS.

Mop "BpemeHeM cpabaTbiBaHWs" U "BpeMeEHEM OTKIOYEHUA" cnefyeT NOHNMMAaTb NPOMEXYTOK BPEMEHU OT
Hayana BO3MOXHOrO MOCTYMMEHUSA TOPHYEro BelwlecTBa M3 TpybonpoBoga (nepdopauusi, paspbiB, U3MEHEHUE
HOMWHANbHOIO OAaBMEHUA WU T.M.) 4O MOMHOIO MpeKpalleHust NMOCTYMMEHUS rasa WIn XUOKOCTM B OKpyXawllee
NpoCTpaHCcTBO. BbicTpogencTByoWwmMe KnanaHbl-OTCekaTenu OOMMKHbI aBTOMAaTUYECKM MepekpbiBaTb nogady rasa
W XXUOKOCTU NPW HAPYLLEHUN 3NIEKTPOCHADXEHMS.

B uckniounTenbHbIX crnyvyasx B yCTaHOBIEHHOM MOPSiAKE OOMNYCKAeTCs MPEeBbIEeHNE NPUBELEHHbIX Bbille
3HaYEHUIN BPEMEHU OTKIMOYEHUS TpyOONpPOBOA4OB crieumarnbHbIM pPeLlEHNEM COOTBETCTBYIOLLMX MUHUCTEPCTB UMK
BEOOMCTB MO cornacosaHuio ¢ [ocroptexHag3opom Poccum Ha NOAKOHTPOSbHBLIX €My MNPOM3BOACTBAX W
npeanpuatuax u MUC Poccuu;

r) NpOMCXOOMT UCNapeHne C NOBEPXHOCTU PasnUBLLENCS XUOKOCTU; NNowaab UcnapeHust Npu pasnmee Ha
rOPU30OHTamNbHYIO MOBEPXHOCTb onpedensieTcs (Mpu OTCYTCTBUM CNPAaBOYHbLIX UMW UHbIX 3KCMEPUMEHTarbHbIX
OaHHbIX), ucxoga M3 pacyeta, yto 1 n cMecen m pacTBopoB, cogepxawmx 70% u meHee (no macce)
pactBopuTenen, pasnmeaetca Ha nnowaaun 0,10 M2, a ocTtanbHbIX XuakocTen - Ha 0,15 m2;

) NPOUCXOOUT TaKKe WUCMapeHune XUOKOCTEN M3 eMKOCTEW, IKCMyaTUPYEMbIX C OTKPbITbIM 3epKarniom
XWOKOCTU, U CO CBEXEOKPALUEHHbIX MOBEPXHOCTEW;

€) ANUTENbHOCTb MCMapeHUs XUAKOCTU MPUHMMAETCS PaBHOW BPEMEHU €e MOJSIHOrO UCMapeHusi, HO He
6onee 3600 c.

39. Macca rasa m, Kr, MNOCTYMNMBLUEIO B OKpyXawLlee MNpOCTPaHCTBO MpV pacyeTHOM aBapuu,
onpegensieTcs no opmyrne

m=(V +V ) xpo , (27)
a T T

roe V_a - obbem rasa, Bblegwero n3 annapara, m3; V_T1 - ob6bem rasa sbileawero M3 Tpybonposoaa,
M3; pO_T - NNOTHOCTb rasa, Kr x M(-3).
Mpu atom

Vv =0,01 xP xV, (28)
a 1



roe P_1 - npaBneHue B annapare, kla; V - o6bem annapaTta, m3;

vV =V + VvV , (29)
T 1T 2T

roe V_1T1 - ob6bem rasa, Bbiwegwero u3 TpybonpoBoga Ao ero oTtknodeHus, m3; V_2T - obbem rasa,
BhlLLiefLlero n3 TpybonpoBoaa nocrne ero oTkovYeHus, m3;
Vv =gx T, (30)
1T

roe q - pacxop rasa, onpegensiembli B COOTBETCTBUM C TEXHOSNOMYECKUM perfnamMeHToOM B 3aBUCMMOCTU OT
OaBreHnss B TpybonpoBoge, ero guameTtpa, TemnepaTypbl rasoBow cpegbl M T.4., M3 X c(-1); T - Bpewms,
onpegensiemoe no n.38, c;

2 2 2 2
\% =0,0l xmxPx (r L +r L + ... +r L ), (31)
2T 1 1 2 2 n n

roe P_2 - MakcumarnbHoe AaBrieHue B TpyGonpoBode Mo TexHorornvyeckomy pernamedTy, kMa; r -
BHYTPEHHUI paanyc TpybonpoBoaos, M; L - AnvHa TpyGonpoBoAoB OT aBapuitHOTo annapara Ao 3aABUXeK, M.

40. Macca napoB XWUAKOCTU M, K, MOCTYNMBLUUX B OKpYXKalollee NpOoCTPaHCTBO MPU HanM4Mn HECKOMBbKUX
WCTOYHUKOB uMcnapeHnst (MoBepXHOCTb PasnUTON XXWUOKOCTWU, MOBEPXHOCTb CO CBEXeHaHeCEeHHbIM COCTaBOM,
OTKPbITbIE EMKOCTM U T.M.), ONpeaenseTcs U3 BblpaXeHus

m=m + m + m + m , (32)
P eMK CB.OKp nep

rae m_p - Macca XXMOKOCTM, UCMapuvBLLEACA C MOBEPXHOCTU pasnvBa, Kr; m_eMK - Macca >XUAKOCTW,
McnapuBLLENACS C MOBEPXHOCTEW OTKPbLITbIX EMKOCTEW, KI; M_CB.OKp - Macca >XWAKOCTW, UCMapuBLUEics C
NOBEPXHOCTEN, HA KOTOPble HAHECEH MPUMEHSIEMbIA COCTaB, Kr; M_rep - Macca XWOKOCTWU, ucnapuBlUeiics B
OKpy>KatoLLiee NPOCTPaHCTBO B CllyYae ee Neperpesa, Kr.

Mpy aToM Kaxaoe 13 craraeMbix (M_p, m_eMK, m_CB.oKp) B coopmyne (32) onpeaensitoT U3 BbipakeHus!

m=WxTF x T, (33)
u

rae W - MHTEHCMBHOCTb ncnapenus, Kr x c(-1) x m(-2); F_wn - nnowaae ucnapenusi, M2, onpegensiemasl B
COOTBETCTBMM C N.38 B 3aBMCUMOCTU OT MacChl XWOKOCTU M_M, BbllUeALENn B OKpyXatollee NpocTpaHcTBo; T -
NPOAOIMKUTENBHOCTL MOCTYNMEHUS MapoOB ErKOBOCMIIAMEHSIIOLLMXCSA U FOPHYMX XKMUAOKOCTEN B OKpyXaroliee
NPOCTPAHCTBO cornacHo n.38, c.

BenununHy m_nep onpegenstot no cdopmyne (npu T_a > T_kun)

rae m_n - mMacca BbllWedwen neperpeton Xuakoctu, kr; C_p - yaenbHas TEnOeMKOCTb XUOKOCTU Mpu
Temnepatype neperpeBa xugkoctn T_a, bk x kr(-1) K(-1); T_a - TemnepaTypa neperpeton >XuOKocTu B
COOTBETCTBMM C TEXHOJIOTMYECKMM PErfaMeHTOM B TEXHOMOorMyeckoM annaparte nnv obopygosaHuum, K; T_kun -
HOopManbHas Temnepartypa kuneHus xugkoctw, K; L_umcn - ygenbHas Tennota WCNapeHus XuaKocTu npwm
TemnepaType neperpea xugkoctn T_a, [k x kr(-1).

Ecnu aBapuiiHas cuTyaumsi cBsisaHa C BO3MOXHbIM MOCTYMNNEHUEM XUOKOCTU B pacrblfIEHHOM COCTOSIHWM,
TO OHa AormKkHa ObITb y4TeHa B chopmyne (32) BBeAeHMEM AONOMHUTENBHOMO Crlaraemoro, y4nTbiBatoLwero ooLyto
Maccy NOCTYNMBLLEN XUOKOCTU OT PacrbIfstoLMX YCTPONCTB, UCXOAA N3 NPOAOIKUTENBHOCTU UX paboThl.

41. Macca m_n BbllleALlen XUaKoCTn, Kr, onpeaenseTca B COOTBETCTBMM C N1.38.

42. NIHTeHcuBHOCTL mcnapeHns W onpegensieTcs no CnpaBOYHbIM M 3KCMEPUMEHTasbHbIM AaHHbIM. [Ons
HeHarpeTbix JIBXK npu oTcyTCTBMM OaHHbLIX JonyckaeTcd paccunteiBatb W no goopmyne



-6
W =10 KB.KOpeHb (M) x P , (35)
H

roe M - monsipHas macca, 1 X Mmonb(-1); P_H - gaBneHne HacbILLEHHOro napa npy pacyeTHon Temneparype
XWAOKOCTK, onpegensieMoe Mo CrpaBoYHbIM AaHHbIM B COOTBETCTBUM C TpeboBaHusmu 0.3, kla.

43. [Ins CKMKEHHbIX yrineBogopoaHbix rasoB (CYI) npu oTCyTCTBUM AaHHbLIX OOMYyCKAeTCs paccynTbiBaTbh
yoenbHyto maccy ucnapmserocs CYIr m_cyr ua nponmea, kr x m(-2), no goopmyre

M t
m = — x (T - T ) x (2 x naMbma X KB.KOpPeHb (——) +
cyr L 0 X TB oM x a

5,1 x xB.KOpeHb (Re) x ;aMbma x t
B

+ )) (36)
d

roe M - monspHast macca CYT, kr x monb(-1); L_uncn - monbHas TtennoTa ncnapexHms CYI npu HavanbHom
Temnepatype CYI T x, bk x monb(-1); T_O - Ha4anbHasa TemnepaTypa maTepuana, Ha NOBEpPXHOCTb KOTOPOro
pasnueaetcs CYI, K; T x - HayanbHas Temnepatypa CYI, K; nambga_TB - KO3(p(PMUMEHT TEMSONPOBOAHOCTU
MaTepumana, Ha NoBepxHOCTb koToporo pasnueaeTca CYI, BT x m(-1) x K(-1);

JaMbna
TB
a = - xosdduLMEeHT
C X po
TB TB

TemnepaTyponpoBOAHOCTU MaTepuarna, Ha NMOBEPXHOCTb KoToporo pasnueaetcs CYI, M2 x c(-1); C_TB -
TEeNnoeMKoCTb MaTepuarna, Ha MOBEPXHOCTb koToporo pasnueaetca CYI, Ik x kr(-1) x K(-1); po_TB - NNOTHOCTb
mMaTepwuana, Ha NOBEPXHOCTb koToporo pasnueaeTcsa CYT, kr x m(-3); t - Tekyliee Bpems, C, NPUHMMAEMOE PaBHbIM
BpeMeHn nonHoro ucnapenuns CYI, Ho He 6onee 3600 c;

ud -1
Re = uycyo PenHojnbnca; U — CKOPOCTbH BO3OYWHOI'O IIOTOKa, M X C
HIO
B
4F
d = xB.KOpeHb ( ) — XapakTepHuM pasMmep nposusa CYIT', M; HIO B -

nm

KnHemaTtumyeckasa BA3KOCTb Bo3ayxa, M2 X c(-1); nambaa_B - KO3(hpMUMEHT TennonpoBO4HOCTM BO3ayXa,
BT x M(-1) x K(-1).

$opwmyna 36 cnpaseanuea Ana CYI ¢ temnepatypon T_x <= T_kun. MNpu Temnepatype CYI T_x > T_kun
OOMONHUTENBHO paccynTbiBaeTcsa Macca neperpetbix CYI m_nep no dopmyne 34.

PacueT ropusoHTanbHbIX pa3MepoB 30H, OrpaHN4YMBaIOLMX
raso- ¥ NnapoBoO3AyLIHbIEe CMEeCH C KOHUeHTpauuen roptoyvero Bbiwe HKIP,
npv aBapMMHOM NOCTYNJIEHMN FOPHOYNX FA30B U NapPOB HeHarpeTbIX
NerKkoBOCMIaMeHALWMUXCSA XKUGKOCTEN B OTKPbITOE NMPOCTPaHCTBO

44. Topu3oHTanbHble pasmepbl 30Hbl, M, OrpaHuuYMBaloLMe 00nacTb KOHUEHTpaUMK, MNpeBbILLAOLLMX
HWKHWUIA KOHLEHTPALMOHHBIN Npeaen pacnpocTpaHeHns nnameHun (C_HKMp), BbIYUCNAT N0 hopMynam:
ans roptounx rasos (I'T):



R = 14,5632 x ( ) ’ (37)
HKIIP po x C
T HKIIP

OJ151 NapOB HEHarpeTbIX NerkoBocnnameHsitowmnxcst xuakocten (JIBXK):

P m
H 0,813 H 0,333
R = 3,1501 x kxB.kOpeHb (K) x (—) X (—) , (38)
HKIIP C po x P
HKIIP n n
M
po = ’
T, vV x (1 + 0,00367 x t )
0 p

roe m_r - macca NOCTYNUBLUMX B OTKPbITOE NpOCTpaHCcTBO [T npwu aBapuiiHOW cuTyauum, Kr; po_T -
nnotHocTe I'T npu pacyeTHOM TemnepaTtype u aTMocdepHoM Aasrnenuu, kr X mM(-3); m_n - macca napos JIBX,
MOCTYMUBLUNX B OTKPLITOE NPOCTPaHCTBO 3a BpeMs MOSTHOro ucrnapeHus, Ho He 6onee 3600 c, kr; po_n - MAOTHOCTb
napos JIBX npu pacyeTHon Temnepartype n atmocdepHOM gaBneHun, kr X mM(-3); P_H - gaBneHne HacbIWEHHbIX
napos JIBX npu pacyeTHon Temnepartype, kla; K - koaddpnumneHT, npuHnmaembin paBHbiM K = T/3600 ana JIBXK; T
- MPOOOMKUTENBbHOCTbL NocTynneHmss napoB JIBXXK B OTKpbIToOe nNpocTpaHCTBO, C; C _HKNP - HWKHUA
KOHLEHTpaunOHHbIVM nNpeden pacnpocTpaHeHuns nnamenun [T unu napos JIBXK, % (06.); M - monsipHas macca, Kr x
kmonb(-1); V_O - MonbHbI 06beM, paBHbI 22,413 M3 X kmonb(-1); t_p - pacyeTHasa TemnepaTtypa,°C.

B kayecTBe pacdeTHOM TemnepaTtypbl criegyeT NpuvHUMaTb MakCUManbHO BO3MOXHYIO TemnepaTypy
BO3yxa B COOTBETCTBYIOLLEN KNUMATUYECKOMN 30HE MU MaKCUMarbHYH0 BO3MOXHYIO TemnepaTtypy Bosdyxa no
TEXHOMOrMYeckoMy pernameHTy ¢ y4eTOM BO3MOXHOrO MOBbILLEHUA TemMnepaTypbl B aBapunHon cutyauumn. Ecnu
TaKoOro 3HayeHUs1 pacyeTHOW TemnepaTtypbl t_p Mo Kakum-nmbo nNpuynHam ONpefenuTb He yaaeTcs, LonycKaeTcs
npuHMMaTh ee paBHon 61°C.

45. 3a Hayano oTcyeTa rOpU3OHTANBbHOIO pasMepa 30Hbl NMPUHMMAKT BHELWHWEe rabapuTHble pasmepbl
annapartoB, YCTaHOBOK, TpybonpoBogos 1 T.n. Bo Bcex crny4vasx 3HavyeHMe R_HKNp AOMmMKHO ObiTb He MeHee 0,3 M
ana T wn JNIBXK.

PacueT M36bLITOYHOrO AaBNEeHUs U UMNYIbCca BOSHbI AABMIEHUS NMPU CropaHum
cMmecel roproymx rasoB U NapoB C BO3A4YXOM B OTKPLITOM NPOCTPaHCTBE

46. Ncxopa n3 paccMaTpMBaEMOro CLEHapusi aBapym, onpegensieTca macca m, Kr, Foprodmx rasos u (Mnm)
napos, BbllledLlmnx B aTMocdepy U3 TEXHONOMMYECKOro anmnapaTa B COOTBETCTBMM C NyHKTamu 38 - 43.

47. BenuunHy 1n3bbIToyHoro gaernenus OenbTa P, kla, pasBnBaeMoro npu cropaHvum rasonapoBo3ayLLHbIX
cmecen, onpenensitot no gopmyrne

0,33 0,66 2 3
IenrTa P = P x (0,8m /r + 3m /r + bm /r ), (39)
0 np np np

roe P_0 - atmocdepHoe gaeneHue, klla (gonyckaetca npuHuMath paBHbiM 101 kl1a); r - paccTtosHne ot
reoMeTpuyeckoro LeHTpa rasonapoBo3ayluHoro obnaka, M; m_np - NpuBedeHHas macca rasa wunu napa, Kr,
BbluMCnIsieTca no opmyne

m = (Q / Q) xmx Z, (40)
np cr 0

roe Q_cr - yaenoHas TennoTta cropaHud rasa unu napa, x x kr(-1); Z - koapdpuumeHT y4acTust roptoumx
rasoB U MapoB B ropeHunn, KOTopbin JonyckaeTcs npuHuMaTh paBHbiM 0,1; Q_0 - koHcTaHTa, paBHaga 4,52 x 10(6)
Ik x kr(-1); m - Macca ropto4dmx rasos u (Mnu) napos, NOCTYNUBLUMX B pe3yrbTaTe aBapuu B OKpyxatollee
NPOCTPaHCTBO, Kr.

48. BennunHy nmMnynbca BOSHbI AaBneHud i, [1a X ¢, BbIuMcnAT no dopmyne



i =123 xm /r. (41)

MeToa pacueTa 3HaYe€HUI KpUTEpUEB NoOXapHON ONacHOCTU ANA roprYMX Nbinen

49. B kayecTBe pacyeTHOro BapwaHTa aBapum ONs onpefeneHns Kputepues NoXXapHOW onacHOCTU Ans
roproydmx noinen cregyeT BblbupaTb Havbornee HebnaronpuSATHbIA BapuaHT aBapuyv UNU Nepuog HopmarbHOW
paboTbl annapaTtoB, MpPWM KOTOPOM B FOPEHUM MbINIEBO3AYLWIHOW CMECUM y4vacTBYeT Hauborbllee KOnM4yecTBO
BELLECTB UNn matepuanos, Hambonee onacHbIX B OTHOLLEHUW NOCNEACTBUIN TAKOro ropeHuns.

50. KonuuyecTBo NOCTYNMBLUKX BELLECTB, KOTOPble MOryT 06pa30BbIBaTb rOptoYMe NblreBo3aYLLUHbIE CMECH,
onpegensieTcd, MCXOAs W3 NPeanocblikh O TOM, YTO B MOMEHT pacyeTHOW asapuv npousollna nnaHoBas
(pemMOHTHble paboTbl) MMM BHe3anHasi pasrepMeTu3aumsi O4HOro M3 TEXHOSOrMYecKUx arnnapaTtoB, 3a KOTOpOW
nocnezoBan aBapuiiHbIi BbIOPOC B OKpyKatoLlee NPOCTPaHCTBO HAaxXoAMBLLEWCS B annaparte Nbifw.

51. PacuyeTHass macca nbin, MOCTYNUBLUEA B OKpy’Kalollee MpOCTPAHCTBO MpU pacyeTHOW aBapuu,
onpegensietca no opmyrne

M =M + M , (42)
B3 aB

rae M - pacyeTHas macca MOCTYNMBLLUEW B OKpyXawllee MpOCTPaHCTBO roptoder nbinu, kr, M_B3 -
pacyeTHas Macca B3BUXpUBLUEWCS Mbinu, kr; M_aB - pacyeTHas macca Mbinu, NOCTYNMBLUEN B pesynbTaTe
aBapUNHOW CUTYaLUW, Kr.

52. BenuunHa M_B3 onpefenseTca no oopmyne

M =K xK xM , (43)
B3 I B3 IT

roe K r - gons roptoyen nbinv B oblue Macce OTNoOXeHur nbinv; K B3 - gons oTnoXeHHow B6Gnu3m
annaparta nbiK, cnocobHOM NepeviTu BO B3BELUEHHOE COCTOsiHWE B pes3ynbTate aBapuiHoW cuTyauun. B
OTCYTCTBME 3KCMEpPUMEHTarnbHbIX AaHHbIX O BenuumHe K B3 gonyckaetca npuHumatb K B3 = 0,9; M_n - macca
OTNoXuBLUENCA BONM3KW annapaTa Nbilin K MOMEHTY aBapum, Kr.

53. BenuunHa M_aB onpegensietcda no popmyne

M = (M +gxT) x K , (44)
aB arll IT

rae M_an - macca roptoyent nbinu, BelbpackiBaemMon B OKpyKatoLee NPoCTPaHCTBO Npu pasrepMeTusaumm
TEXHOMNOrMYEeCcKoro arnapara, Kr; npu OTCYTCTBMM OrpaHU4YMBAOLLMX BbIBPOC MbIfIM MHXEHEPHbLIX YCTPOWCTB
cnegyeT nonaratb, YTO B MOMEHT pacyeTHOW aBapuv MPOUCXOOUT aBapuiHbLIN BbIBPOC B OKpyXxalLlee
NPOCTPaHCTBO BCEW HaxOAMBLUEWCA B annapaTe nbinu; g - NPOU3BOAUTENBHOCTb, C KOTOPOW NpoAoxaeTcs
NOCTyNMeHne NbineBMaHbIX BELLECTB B aBapuIHbIA annapat no TpybonpoBogam 40 MOMEHTa MX OTKITHOYEHMS], Kr X
c(-1); T - pacyeTHOe BpeMs OTKMIOYEHWS, C, onpedenseMoe B KaXaoM KOHKPETHOM Criyyae, UCXOAS M3 peanbHOn
ob6cTtaHoBku. CriegyeT NpuHMMaTh paBHbIM BPEMeHW cpabaTbiBaHWS CUCTEMbl aBTOMAaTWKWU, €CN BEPOSTHOCTb ee
oTKa3a He npesbiwaeT 0,000001 B rog unu obecrneyeHo pe3epBMpoBaHmne ee anemeHToB (Ho He BGonee 120 c); 120
C, ECN BEPOATHOCTb OTKa3a cuctembl aBToMatuku npebiwaeT 0,000001 B rog n He obecneyeHo pe3epBnpoBaHue
ee anemeHToB; 300 ¢ npu py4yHOM oTKModeHUn; K_n - KoadpduumMeHT NbineHns, NpeacTaBnsiowmi OTHOLEHNe
MacCbl B3BELUEHHOW B BO3dyxe MbINM KO BCEW Macce Mbinu, NocTynuMBlwen w3 annapata. B otcytcteme
KCMepuMMeHTanbHbIX AaHHbIX O BenuumHe K_n gonyckaetca npuHumatb: 0,5 - ons nbinen ¢ QUCNepcHOCTbIO He
mMeHee 350 mkM; 1,0 - ons nbinew ¢ AMcnepcHocTbio MeHee 350 MKM.

54. N36biTovHOe aasneHve Jensta P Ang roptoumnx nbinen paccunTbiBaeTcs crieqyrowmm o6pasom:

a) onpedensioT NPUBEAEHHYIO Maccy roprodent Nbinv m_np, Kr, no goopmyne

m =Mx ZxH/H , (45)
np T TO

rae M - macca roptoyen nbinuv, NOCTYNMBLLEN B pe3ynbTaTe aBapyu B OKpy»KatoLLee NPOCTPaHCTBO, Kr; Z -
KO3(hPULIMEHT y4acTus Nbinn B FOPEHUU, 3HAYEHNE KOTOPOro AoMyckaeTcs NpuHMMaTh paBHbiM 0,1. B oTaenbHbIx
060CHOBaHHbIX Crny4yasix BenumumHa Z MoXeT BblTb CHWKeHa, HO He MeHee YeM go 0,02; H_T - Tennota cropaHus
nbiu, Ik x kr(-1); H_To - KoHCTaHTa, npuHMMaemas pasHon 4,6 x 106 [k x kr(-1);



0) BbIUMCIIAIOT pacyeTHoe n3bbiTouHoe aaeneHue Oenbta P, kla, no dopmyne

0,33 0,66 2 3
IOenmbTa P = P x (0,8m /r + 3m /r 4+ 5m /r ), (46)
0 np np np

rae r - pacctosiHue OT LEeHTpa MblNeBo3ayLlHOro obnaka, M. [lonyckaeTcs OTCUMTbIBaTb BEMWUYMHY I OT
reomMeTpmnYeCcKoro LieHTpa TexHonormdeckom yctaHoBku; P_0 - atmoccepHoe gaeneHue, klla.
55. BennynHy nmnynsca BonHbl gaBneHus i, Na x ¢, BblYMCASoT no opmyne

0,66
i = 123m /r. (47)
np

MeTopn pacyeTa MHTEHCUBHOCTU TeNNOBOro nany4vyeHus

56. NHTEHCUBHOCTb TEMMOBOIO M3MyYeHUs pacCUMTbIBAKOT ANS ABYX CNyyaeB noxapa (Mnv gnst Toro us
HUX, KOTOPLIA MOXET BbITb peann3oBaH B AaHHOW TEXHONOMMYECKON YyCTaHOBKE):

noxap nponueos JIBX, DK nnu ropeHne TBepAbIX ropodnx MaTtepuarnos (BKnovasi ropeHue nbinu);

"OrHeHHbIN Wwap" - kpynHomMacLTabHoe Anddy3noHHOE ropeHne, peanuayemoe npu paspbiBe pe3epByapa
C roproYen XNOKOCTbIO UK ra3om noj AaBrneHneM ¢ BOCnamMeHeHEM COOepPXUMOro pesepByapa.

Ecnun Bo3moxHa peanusauus oboux crnyvaes, TO MPU OLEHKE 3HAYEHWI KPUTEPUSI MOXKAPHOW OMacHOCTU
yYnTbIBAETCA HambonbLlasi 3 ABYX BENIMYUH MHTEHCMBHOCTM TEMMOBOIO U3MNYy4EHUS.

57. NHTEHCMBHOCTb TENnoBoOro uanydeHus q, KBT x Mm(-2), onsa noxapa nponvBa XWMAKOCTM WU Mpu
ropeHun TBepAbIX MaTepManoB BbIYUCNAIOT MO hopmyne

qg=E F x Tay, (48)
f aq

rae E_f - cpeaHenoBepxHOCTHaA NAOTHOCTb TENMOBOrO M3NyyYeHus nnamenun, kBT x m(-2); F_q - yrnoson
Ko3abhULUMEHT 0BNyYEeHHOCTU; Tay - KOIMULMEHT NponyCckaHns atMmocdepsl.

3HaveHne E_f npuHMmaeTcs Ha OCHOBE MMEIOLIMXCH IKCNepUMEHTarnbHbIX AaHHbIX. [ns HekoTopbix
XMOKUX YrNeBOAOPOAHBIX TOMMMB yKa3aHHbIe AaHHble npuBedeHbl B Tabn.8.

Mpun oTCyTCTBMU OaHHLIX JonyckaeTcsa NpuHuMaTh BenuumHy E_f pasHoi: 100 kBT x m(-2) ans CYT, 40 kBT
x M(-2) onsa HedptenpoaykTos, 40 kBT x M(-2) Ana TBepAbiX MaTtepunanos.

Ta6bnuua 8
CpeAHeI'IOBerHOCTHaSI NNMOTHOCTb TenynoBoOro u3ny4eHns nnameHu B 3aBUCMMOCTHU
OT AMnamMeTpa ovara u ygernibHasaA maccoBasi CKOPOCTb BbiropaHusa Ans HEKOTOpPbIX
XNOKuUX yrnesogopoagHbIX Tonnue
[ I
1
TomnamsBoO E f, xBr x M(-2)
M, |
I I I I I KD X M(-2) X |
| ¢a=10mm | d=20m | d=30m | d=40m | d=50m
c(-1) |
I I I I I
|
CII' (MeraH) | 220 | 180 | 150 | 130 | 120
0,08 |
I I I I I
I
CyT | 80 | 63 | 50 | 43 | 40
0,10 |




(IlponnaubyTaH) | | | |

BeH3MH | 60 | 47 | 35 | 28 | 25
0,06 |

InzeJibHOE | 40 | 32 | 25 | 21 | 18
0,04 |
TOIJIUBO | | | |

HebTb | 25 19 15 12 10
0,04 |

Mpumeyanue. [ina gnameTtpos oyaroB meHee 10 m unn 6onee 50 m crnegyeT nNpuHUMaTb BenuunHy E_f
Takon xe, kak n gnsa ovaros gnameTpom 10 m n 50 M COOTBETCTBEHHO.

PaccuutbiBaloT acbhekTUBHbLIV AnameTp nponuea d, M, no dopmyrne

4 x F
d = xB.KOpeHp —, (49)
om

roe F - nnowaab nponuea, mM2.
BbluncnsaoT BeicoTy nnamenun H, m, no gopmyne

0,61
M
H = 42d( ) ’ (50)
PO (xB.KOpeHb (g x d)
B

rae M - ygenbHas mMaccoBasi CKOpPOCTb BbIrOpaHusi Tonnmea, Kr X M(-2) X c(-1); po_B - MMOTHOCTb
oKpyXatoLero Bosgyxa, kr x m(-3); g = 9,81 m x c(-2) - yckopeHue cBob60aHOro nageHusl.
OnpegenstoT yrnoeon koaddumumeHT obnyyeHHocTn F_q no doopmynam:

2 2
F = xkB.KOpeHb (F + F ), (51)
q v H
rae F_v, F_H - daktopbl 06ny4eHHOCTM [AONd BepTUKaNbHOW W  FOPU3OHTANbHOW MMOLWAAoK

COOTBETCTBEHHO, onpeaendemMblie C NOMOLLbIO Bblpa)KeHI/IIZZ

1 1 h h
F = —x [ — x arctg( ) - x {arctg(xB.KOpPeHb
v nm S 2 S
KB.KOpeHb (S - 1)
S -1 A (A + 1) x (8 - 1)
( )) - X arctg (xB.KOpeHb ( YY1, (52)
S +1 2 (A - 1) x (S + 1)
KB.KkOpeHb (A - 1)
1 (B - 1/S) (B + 1) x (S - 1)
F o= x [ X arctg (xB.KOpPeHb ( ) -

H om 2 (B - 1) x (s + 1)



KB.KOpeHb (B - 1)

(A - 1/9) (A + 1) x (S - 1)
- X arctg (xB.KOpPeHb ( )1, (53)
2 (A - 1) x (S + 1)
KB.KOpeHb (A - 1)
2 2
A= (h + S + 1)/(29); (54)
2
B = (1+ S )/(239); (55)
S = 2r/d; (56)
h = 2H/d, (57)

rae r - pacctosiHMe OT reoMeTpPUYECKoro LieHTpa nponuea 4o obnydaemMoro oobekTa, M.
OnpegensitoT koadumLmMeHT nponyckaHns atMmocdepbl No dopmyrne

-4
Tay = exp[-7,0 x 10 x (r - 0,5d)]. (58)

58. IHTEHCUBHOCTL TENMOBOIO M3ny4eHus g, kBT x M(-2), Anst "orHeHHoro wapa" Bbl4nCnstoT no dopmyne
(48).

BennunHy E_f onpegensioT Ha OCHOBe WMeEOLIMXCA 9KCNepUMEHTanbHbIX AdaHHbiX. [onyckaeTcs
npuHumatb E_f paBHbim 450 kBT x M(-2).

3HaveHue F_q BblumncnAT No hopmyne

H/D + 0,5

d 1,5
2 2
4 x [(H/D + 0,5) + (/D) 1]
S S

roe H - BbicoTa ueHTpa "orHeHHoro wapa”, m; D_s - acbdekTnBHbIN AnameTp "OorHeHHoro wapa", Mm; r -
paccTosiHne oT obny4aemoro oObekTa [0 TOYKM Ha MOBEPXHOCTU 3EMNM HEMOCPEACTBEHHO MOA LIEHTPOM
"orHeHHoro wapa", M.

OdbdekTnBHLIV AMameTp "orHeHHoro wapa" D_s onpegensaoT no gopmyne

0,327
D = 5,33m ’ (60)

rae m - Macca roptoyero BeLLecTsa, Kr.

BennunHy H onpegensioT B xoge cneuuwanbHbIX uccnegoBaHui. [lonyckaetca npuHuMmaTb BenuuuHy H
paBHoln D_s/2.

Bpems cyuiectBoBaHus "orHeHHOro wapa"t_s, ¢, onpegensioT no opmyne

t =0,92m . (61)

KoadhpuumneHT nponyckaHna atmocepbl Tay paccymtbiBatoT no doopmyne

-4 2 2
Tay = exp[-7,0 x 10 x (kB.kopeHb(r + H ) - D /2)]. (62)
s



7. MeToq oUeHKU MHAUBUAYaANbLHOrO pUckKa

59. HacTtosawwmin meTton npMMeHMM s pacyeTa BenuuvHbl MHAMBUAYaNbHOMO pucka (ganee no TeKkCTy -
pucKa) Ha HapYXHbIX YCTaHOBKax NpW BO3HUKHOBEHUM Takux Nopaxarowmx pakTopoB, Kak N3bbiTOYHOE OaBreHune,
pasBMBaemMoe Mpu CropaHuu raso-, Napo- UMNn MbiNeBOo3aYyLWHbIX CMeCcen, U TEenroBoe U3nyvyeHue npu cropaHuu
BELLECTB U MaTepuarnos.

60. BenuunHy uHausmayansHoro pucka R_B npu cropaHun raso-, napo- unu nblineBo3ayLUHbIX CMecei
paccyMTbIBatoT No goopmyrne

n
R = cymma Q x Q ' (63)
B i=1 Bi BIIi

rae Q_Bi - rogoBas yactoTa BO3HMKHOBEHMS i-1 aBapum C rOpeHWeM raso-, Napo- Uinv MbleBo3ayLLIHON
CMeCu Ha paccmaTpvMBaeMOln Hapy>HoW ycTaHoBke, 1/rog; Q_BIlli - ycnoBHasd BEpOATHOCTb MOPaXeHWs YenoBeka,
HaxoAsILLerocs Ha 3ajaHHOM pacCTOSIHWM OT HapYXHOW YCTaHOBKW, M3ObITOYHBIM AaBfEeHWEM Mpu peanv3auuu
yKa3aHHOW aBapum i-ro Tuna; n - KoNn4ecTBo TUMOB paccMaTpuBaeMbIX aBapun.

3HayeHna Q_Bi onpemensitoT U3 CTaTUCTUYECKMX AaHHbIX UMM Ha OCHOBE METOAMK, W3MOXEHHbIX B
HOPMaTUBHbIX JOKYMEHTaX, YTBEPXAEHHbIX B YCTAHOBNEHHOM nopsaake. B dopmyne (63) gonyckaeTcs yunTbiBaTb
TONbKO OOHY Hambornee HebnaronpuaTHYO aBapuvio, BenvdinHa Q_B ans KOoTopow NpUHMMaeTcs paBHOW rogoBOK
YacToTe BO3HWKHOBEHWS NoXapa € ropeHneM raso-, napo- Unm nblneBo3ayLUHbIX CMeceln Ha HapyXXHOW YyCTaHOBKE
No HOPMaTUBHbIM [OKYMEHTaM, YTBEpPXOEHHbIM B YCTAHOBMEHHOM nopsake, a 3HadeHve Q_BI1 BbluMCnATb,
ncxoas U3 Macchl FOPHYMX BELLECTB, BbilWeALWnx B aTMocdepy, B cOOTBETCTBUM ¢ nn. 37 - 43.

61. BenuuvHy wuHOMBUOyanbHOro pucka R_N npy BO3MOXHOM CropaHuu BeLLeCcTB M MaTepuarios,
yKasaHHbIX B Tabn.7 gns kateropuun B_H, paccunTbiBatoT no doopmyrne

n
R = cymma Q x Q ' (64)
ot i=1 fi froi

roe Q_fi - rogoBasi yacToTa BO3HMKHOBEHUSA MOXapa Ha paccMaTpuBaeMOn HapyXHOW YCTaHOBKe B cryvae
aBapuu i-ro Tuna, 1/rog; Q_fri - ycnoBHas BepOATHOCTb MOPaXKEHWUS YenoBeKa, HaxOAsLerocs Ha 3adaHHOM
PacCTOSIHUM OT HaPY>KHOW YCTaHOBKW, TEMMOBbLIM U3My4YeHWeM Npu peanusauum aBapuu i-ro Tuna; n - Konm4ecTso
TMMNOB paccmaTpyBaeMbiX aBapui.

3Havenne Q_fi onpegenatoT M3 CTAaTUCTMYECKMX LaHHbIX MM Ha OCHOBE METOAMK, M3IMOXEHHbIX B
HOPMaTUBHbIX JOKYMEHTAaX, YTBEPXKAEHHbIX B YCTAHOBNEHHOM MOpsiaKe.

B dopmyne (64) gonyckaeTcs yduThbiBaTb TONbKO OAHY Havbonee HebnaronpuATHYIO aBapuio, BenMYMHa
Q_f ona koTopon NMpUHUMAaeTCs paBHOW rofOBOW YacTOTE BO3HMKHOBEHUS MoOXapa Ha HapyXHOW YCTaHOBKe Mo
HOPMaTUBHbIM JOKYMEHTaM, YyTBEPXKOEHHbIM B YCTAHOBIIEHHOM Mopsiake, a 3HavdeHne Q_fn BbluMCnATb, ncxoasa us
MaccChbl FOpHYMX BELLECTB, BbilUeALINX B aTMOCepy, B COOTBETCTBUM C NyHKTamu 37 - 43.

62. YcnoBHyto BeposATHOCTe Q_BIli nopaxeHus 4enoBeka n30ObITOYHBIM AaBIEHMEM NPU CrOpaHUK raso-,
napo- UIm NblNIeBO3AYLUHbIX CMECEN HA PACCTOSHWM I OT 3NMLEHTPa ONpeaensioT cneaywmum obpasom:

BbIYMCSIOT N30bITOYHOE faBneHune enbTta P v nmnynec i no MeTogam, onucaHHbIM B pa3gene 6 (MmeTtogbl
pacyeTa 3Ha4YEeHUN KPUTEPUEB MOXAPHOW OMACHOCTW Afsl TOPYUX ra3oB U MApoB MM METOA pacyeta 3HavyeHun
KpUTEPMEB NOXAPHOM OMACHOCTW OIS FOPHOYUX NblNen);

ncxogsa n3 3Hadvenun fensta P 1 i, BoluncnsAlT BennunHy "npobut"-dyHkummn P_r no dopmyne

Pr = 5 - 0,261ln(V), (65)
8,4 9,3
17500 290
V= (——) + (—) ' (66)
IOensTa P i

roe denbta P - n3bbiTouHOE AaBnenue, lNa; i - umnynsc BonHbl gaeneHus, Ma x c;

C nomowbto Tabauubl 9 onpepensoT YCNOBHYO BEPOATHOCTb MOpaXKeHust yenoseka. Hanpumep, npu
3HaveHun P_r = 2,95 3Havenne Q_Bn = 2% = 0,02, a npu P_r = 8,09 3HaueHne Q_Bn = 99,9% = 0,999.

63. YCnoBHyl0 BEPOSATHOCTb MOpaXeHus 4eroBeka TennoBbiM u3nydeHnem Q_fTli  onpegensioT
cnegyowum obpasom:

a) paccunTbiBatoT BenmunHy P_r no popmyne



1,33
P =-14,9 + 2,56 1In(t x g ), (67)
r

roe t - adbdekTMBHOE Bpemsi 3KCMO3NUMW, C; - MHTEHCMBHOCTb TEMnnoBOro uanyyeHus, kKBt x m(-2),
onpegensiemas B COOTBETCTBUM C METOAOM pacyeTa MHTEHCUBHOCTM TEMMOBOIO M3nyveHus (pasgen 6).

BenunuuHy t HaxogaT:

1) ans noxapos nponueos JIBX, MK n TBepabix MaTepranos

£t =t + x/u, (68)
0

roe t_0 - xapakTepHoe BpeMs obHapyXeHus noxapa, ¢, (qonyckaeTcsa npuHumaTth t = 5 ¢); X - paccTosiHne
OT MecCTa pacrnonoXeHus YernoBeka 40 30HbI, FAe NMHTEHCMBHOCTb TEMNMOBOro U3Ny4yeHus He npesbiwaeT 4 KBT X M(-
2), M; U - CKOPOCTb OBWXEHUsI YenoBeka, M X ¢(-1) (gonyckaetcsa npyHMMaTb U = 5 M x c(-1));

2) onsA Bo3gencTBums "OrHeHHoro wapa" - B COOTBETCTBUM C METOAOM pacyeTa MHTEHCUMBHOCTU TEMMOBOro
nany4yenus (pasgen 6);

0) ¢ nomowbio Tabn.9 onpegenalT YCrNOBHYK BeposaTHOCTb Q_[1i nopaxeHWss denoBeka TEMOBbIM
N3nyyYeHnem.

64. Ecnn ons paccmaTpvBaeMon TEXHONMOMMYECKOW YCTaHOBKM BO3MOXEH Kak Moxap nponuea, Tak 1
"OrHeHHbIN wap", B dopmyne (64) AOMKHbI ObITb y4TEeHbl 06a yKa3aHHbIX BbilLEe Tuna aBapun.

Ta6bnuua 9
3HayeHus yCNoBHOM BEPOSITHOCTU NOPAXEHUNA YernoBeka
B 3aBUCUMOCTU OT BEJINYUHDI P_r
| I
|
YcioeHasa Benvuunua P r
BEpPOATHOCTbD
| I I I I I I I I I
|HOpa>KeHMH, % 0 | 1 | 2 | 3 | 4 | 5 | 9 | 7 |
8 | 9
| | | | | | | | |
[ | II I I I I I I I I
| |
| 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 | 3,90 | 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 |
| | | | | | | I | |
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 |
| | | | | |
[ | II I I I I
I |
| - | o,00 | o,20 | 0,20 | 0,30 | 0,40 0,50 0,60 0,70
0,80 | 0,90
| | | | | |
[ I II I I I I
| 99 | 7,33 | 7,37 | 7,41 | 7,46 | 7,51 7,58 7,65 7,75
7,88 | 8,09 |

* lanee No TEKCTY - MOMELLEHWI U 30aHUN
** [lanee No TEKCTY - HapyXXHble YCTaHOBKU

PacueTHOe onpeaeneHue 3HaYeHUs1 koadpcpuumneHTa Z yyactus roproumx ra3oB

U NapoB HeHarpeTbIX NierkoBocrjiaMmeHArLWnxca XngkocTten BO B3pbiBe

MaTepwmanbl HacTosILLEero NpunoxeHus npumeHstotes ang cnyyast 100 m/po_r,n V_cB) < 0,5 C_HKIP, rge
C_HKTP - HWKHUA KOHUEHTPAUMOHHBLIN Mpeden pacnpocTpaHeHus nnameHu rasa wnu napa, % (06.), n gng
nomMeLleHuin B opme NpsMOYronbHOro napannenenunega ¢ OTHOWEHWEM AfWHbI K lWnpuHe He Bornee 5.

1. KosdduumeHT Z ydyacTusa IOPRUMX T'al30B M IIaPOBR JIETKOBOCIIJIAMEHSOIMXC

XUIKOCTEM BO
PacCUMTEIBAETCH

npm X
HKIIP

5 x 10

B3pLIBE
no dopMmyJiam:

1
<= -Lny
2 HKIIP

-3
om

OpM 3amdaHHOM ypPOBHe 3HaumMmocTu Q (C > E)
<= -85
2
C
HKIIP
) X Y Z
neJjibTa HKIIP HKIP HKIP, (1)
- S
2

MpunoxeHue
PekomeHayemoe



-3 C
5 x 10 HKIIP
Z = — po (C + ——) F Z (2)
m T, 0 nenbTa HKIIP,

rae C_0 - npegakcnoHeHunanbHbIi MHOXAUTENb, % (06.), paBHbIN:
npu OTCYTCTBUM NOABWXHOCTM BO34YLUHOW CPeabl Ansi FOPHYNX ra3oB

3 m
c =3,77 x 10 ——, (3)
0 po V
I" CB

npu NOABMKHOCTU BO3AYLLUHOW cpeabl AN roproYmx rasos

2 m
c =3 x 10 —, (4)
0 po V. U
I" CB

npn OTCYyTCTBUN NOABUXHOCTU BO3D,yLIJHOl7I cpenbl AnAa naposB ferkoBocrnjiaMmeHAnLWnxca KWOKOCTEN

0,41
m x 100

npun NnogBM>XHOCTU BOS,EI,yLLIHOVI cpenbl Ana napos nerkosocniiaMeHAarnLWwmnxca KNOKOCTEN

0,46
m x 100
C =2C ) ' (6)
0 HC xpo xV
H I CcB

roe m - macca rasa munu napos JIBXK, noctynarowmx B 06bem NoOMeLLeHus B COOTBETCTBUM C pasgenom 3,
Kr; AenbTa - 4oNYyCTUMbl€ OTKIOHEHUA KOHUEeHTpauun npu 3agaBaeMomM ypoBHE 3HA4YMMOCTU

Q (C > ), npuBeIeHHbIE B Tabmuue II1; X ;Y , 2 -
HKIIP HKIIP HKIIP
paccroaHmusa 1o ocaM X, Y M Z OT MCTOYHMKA [IOCTyIJIeHMS Tasa MIM Iapa,
OTPaHMYEHHBIE HMXHMM KOHLEHTPALUMOHHEM [IPeIeJiIOM PaclpOCTpaHeHUsa I1JIaMeHU’
COOTBETCTBEHHO, M; PACCUMTHBATCHA IO QOopMyJiaM (10 = 12) MIPUIIOXEHN A ; L,
S - IOJiMHa ¥ WMpMHAa IIOMEUeHMsa COOTBETCTBEHHO, M; F - rmomwanges 1ioJia
[IOMEIEeHNa, M2;

U - NnoaBMXHOCTL BO3AyLIHOW cpedbl, M X ¢(-1); C_H - KOHUEHTpauns HacblLLEHHbIX NapoB Npu pacyeTHON
Temnepatype t_p, °C, Bo3gyxa B nomerieHuun, % (00.).
KoHueHTpaumsa C_H MoXeT ObITb HangeHa no dopmyne

roe P_H - pgaBneHne HacbilWEeHHbIX MapoB MpU pacyeTHOW TemnepaType (Haxogutcs M3 CrnpaBOYHON
nutepartypbl), kla; P_0 - atmoccepHoe aaeneHne, pasHoe 101 kla.

Ta6nuua N1



Q(C > C)

XapakTep paclpenejieHMs KOHLEHTpalun oeJyibTa
;g TOpoUYMX I'a30B IIPUM OTCYTCTBUM [NOIBMXHOCTU 0,1 1,29
BO3OYWHOM CpeI:l 0,05 1,38
0,01 1,53
0,003 1,63
0,001 1,70
0,000001 2,04
I TOpoUMX I'als’0B IpPM I[IOIOBMXHOCTM BO3IYUHOM 0,1 1,29
cpemnsl 0,05 1,37
0,01 1,52
0,003 1,62
0,001 1,70
0,000001 2,03
I napoB JIETKOBOCIIJIAMEHAKIMXCA XMAKOCTEN IIPpU 0,1 1,19
OTCYTCTBUM [NOIBVXHOCTM BOB3LOYUHOM CpemE 0,05 1,25
0,01 1,35
0,003 1,41
0,001 1,46
0,000001 1,68
I [HapoB JIETKOBOCILJIAMEHSAOIMXCS XUIOIKOCTEM IPpKU 0,1 1,21
IOOBMXHOCTY BOBAYWHOM CpeI:l 0,05 1,27
0,01 1,38
0,003 1,45
0,001 1,51
0,000001 1,75
BennumHa ypOBHA 3HAYMMOCTU QO (C > C) BEIOMpPAEeTCH, ucxonda m3
OCOBEHHOCTEN TEeXHOJIOTMUYeCKOT'0 Ipoliecca. JlonyckaeTcsa npuHuMaTe Q(C > C)

paBuemM 0, 05.

2. BenuunHa koadpdpmumeHTa Z yyacTnsi napoB NEerkoBOCMNIaMeHSLWNXCS XUOKOCTEN BO B3pbiBE MOXET

ObITb onpeaeneHa no rpaduky, NPUBEAEHHOMY Ha PUCYHKE.



0.1 -

%2 0.4 0.6 08 10
X

"pacbmk onpeaeneHnss BeNUYMHbl KoaddmumeHTa Z y4actusi NapoB fIErkOBOCMNAMEHSIOLLMXCS XNOKOCTEN BO
B3pbIBE"

3HaueHna X onpegensatoTcsa no dopmyne

C /C*, eciim C <= C*;
H H
X = {
1, ecom C > C%*,
H

roe C* - BenuumHa, 3agaBaemasi COOTHOLLEHUEM

C*x = ¢u C , (9)

roe v - 3 PEKTUBHBIN KOSDPULNEHT N30bITKA FOPHOYEro, MPUHMMAaEMbIN paBHbIM 1,9.
3. PacctosiHua X_Hknp, Y_HKNp 1 Z_HKNp paccymTbiBaOTCS Mo hopmynam:

0,5
nenbTa C



X = K L(K 1n ) ; (10)
HKIIP 1 2 C
HKIIP
0,5
neseTa C
0
Y =K S (K 1n ) (11)
HKIIP 1 2 C
HKIIP
0,5
nesgbTa C
0
Z = KH (K 1n ) , (12)
HKIIP 3 2 C
HKIIP
rae K 1 - koadpdpuumeHT, npuHumaembin pasHbiM  1,1314 gna roptounx rasoB u 1,1958 Aans

nerkoBocnnameHsoLWmxcs xuagkocten; K_2 - KoapduumneHT, NpUHMMaeMblin pasHbiM 1 4ns roptoyvmx rasos n K_2 =
T/3600 gnsa nerkoBocnnameHsoWwmuxea xungkocten; K_3 - koadduumeHT, npuHuMaemsii pasHbiM 0,0253 ans
roptoYmMx rasoB Npu OTCYTCTBUM MOABMXKHOCTM BO3ayLWHOW cpeabl; 0,02828 ang roptovmx rasoB npu NoagBUXHOCTU
Bo3ayLwwHoun cpeapl; 0,04714 ona nerkoBOCNNamMeHsoLMXCA KUOKOCTEN NpU OTCYTCTBUM NOABMXHOCTU BO34YLLHON

cpeabl 1 0,3536 Ons nerkoBOCMNaMEHSIIOLWUXCHA XUOKOCTEN Mpu NOABMXHOCTU BO3AYyLWHOW cpedbl; H - BbicoTa
NOMELLEHUS, M.



