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JIETKOBOCIIJIAMEHARIMXCSI XMOKOCTEM BO B3pPEIBE

HacTtosilyme Hopmbl yCTaHaBnNUBAOT METOAUKY OMNPeAeneHns KaTeropuin nomelyeHun n 3gaHui (unu
yacTen 3gaHun mexay NpoTUBOMNOXAPHBIMUA CTEHAMW - MOXAaPHbIX OTCEKOB)* MPOU3BOACTBEHHOrO W CKNaACKOro
HasHayeHWss NO  B3PbIBOMOXAPHOW W  MOXapHOW OMacHOCTM B 3aBWCMMOCTM OT  KOnu4yecTBa U
NOXXapOB3PbIBOOMACHBLIX CBOWCTB HaxoAAawmxca (obpaljatoLlmnxcs) B HUX BELECTB M MaTepuanoB C y4eToM
0COBEHHOCTE TEXHOOrMYECKMX NPOLIECCOB pa3MeLLEHHbIX B HUX MPOU3BOACTB, a Takke METOANKY OonpeaeneHuns
KaTeropuin Hapy>HbIX yCTaHOBOK NMPOU3BOACTBEHHOIO M CKNaACKOro HasHa4YeHUa** no NoXapHon onacHoOCTY.

MeToamka onpegeneHns Kateropuin NnoMeLleHnin n 3aHuiA No B3PbIBONOXAPHON U NOXapHON OMacHOCTU
[AOIMKHa MCNoMb30BaThCA B NPOEKTHO-CMETHON W 3KCMnyaTauMoOHHOW AOKYMEHTaLUUW Ha 34aHWSA, noMeLleHus u
Hapy>KHble YCTaHOBKMU.

Kateropuv nomelwjeHWn W 3[aHUA  NPeanpuaTui U yYpexaeHuih OonpefensoTcs Ha  craguun
MPOEKTUPOBAHUS 3AAHUIA U COOPYXEHWA B COOTBETCTBUM C HACTOALUMMU HOPMaMU U BEAOMCTBEHHbIMU HOpMaMWu
TEeXHOMOrMYECKOro MPOEKTUPOBaHUS, YTBEPKAEHHLIMWN B YCTaHOBNEHHOM NOpsAKe.

TpeboBaHMA HOPM K HapyXHbIM YCTaHOBKaM [OIDKHbl YYUTbIBATLCA B MPOEKTAaX Ha CTPOMTENbCTBO,
paclUMpeHmne, PEKOHCTPYKLUMIO U TEXHUYECKOE NEPEBOOPYXEHNE, NPU N3MEHEHUSAX TEXHOMOIMYECKNX NPOLIECCOB U
Npw aKcrnyaTaunm HapyXHbIX YCTaHOBOK. Hapsaay ¢ HacTosAWwMMM HOPMaMW CrefyeT TakkKe pyKOBOACTBOBATbCH
MONMOXEHUAMN BEOOMCTBEHHbIX HOPM TEXHOOMMYECKOro MPOEKTUPOBAHUSA, KacaloWMXCA KaTeropupoBaHUs
HapyXXHbIX YCTAHOBOK, YTBEPKAEHHbIX B YCTAHOBNEHHOM MOPSAKE.

B obnacTtu oueHKM B3pbIBOONACHOCTW HaCTOSALLUME HOPMbI BbIAENSAT KaTeropun B3pbiBONOXAPOONaCHbIX
nomeLyeHnin n 3paHuii, Bonee peTanbHas Knaccudukauus KOTOPbIX MO B3PbIBOOMNACHOCTM UM HeobXxoaumble
3alUTHbIE MEPONPUSATUS AOIMKHbI PErNamMeHTUPOBaTLCA CAMOCTOATENbHLIMA HOPMAaTUBHbLIMU AOKYMEHTaMMU.

Kateropuv nomeLleHunin u 3paHuin, onpefeneHHble B COOTBETCTBUM C HACTOALMMU HOpMamu, crnegyet
NMPUMEHATb ANSA YCTaHOBMEHUS HOPMATMBHbIX TpebosaHuin no obecneyveHunio B3pPbIBOMOXAPHON U MOXapHOW
©e30nacHOCTN yKa3aHHbIX MOMELLEHNA N 34aHUA B OTHOLLEHUW MAAHWPOBKW U 3aCTPOWKW, STaXKHOCTKW, NnoLyagen,
pa3meLleHns NOMELLEHWNIA, KOHCTPYKTUBHbIX PELLUEHWIA, NHXEHePHOro o6opyaoBaHuS.

HacTosime HopMbl HE pacnpOCTPaHAIOTCS:



Ha nomeLleHus 1 34aHusa AN NPOW3BOACTBA M XpaHEHWs B3pbIBYATLIX BeLlecTB (fanee - BB), cpeacts
nHMuMmpoBanus BB, 34aHus M COOpYXEeHWs, NPOoeKTUpyemble MO ChneuuanbHbiIM HOpMaM W npasunam,
YyTBEPXAEHHbIM B YCTaHOBIEHHOM MOPSAAKE;

Ha Hapy»XHble yCTaHOBKM ANA NPOM3BOACTBa M XpaHeHus BB, cpepcts vHuuumnposaHua BB, HapyxHble
YCTaHOBKW, MPOEKTUPYEMbIE MO CreLmanbHbiM HOpMaM 1 Npasunam, yTeepaeHHbIM B YCTaHOBNEHHOM NopsAKe, a
TaKXe Ha OLEHKY YPOBHS B3PbIBOOMACHOCTW HaPYXHbIX YCTaHOBOK.

TepMUHbI 1 UX onpeAeneHns NPUHATbI B COOTBETCTBUMW C HOPMATMBHBIMWU LOKYMEHTaMu MO MoxapHomn
BesonacHocTy.

Moa TepmuHom "HapyxHas ycTaHOBKa" B HACTOSALMX HOPMax MOHWMAETCA KOMMMEKC annapaTtoB U
TexHoMorn4yeckoro oOOpYAOBaHUs,, pPAacCMoOMOXEHHbIX BHE 3[4aHWIA, C Hecywumy U1 oBcnyxusaowmmu
KOHCTPpYyKLMAMMU.

1. O6wme NonoxeHus

1. Mo B3pbLIBONOXaPHOW N MOXaPHOW ONaCHOCTM NMOMELLEeHWNs nogpasfensatTcs Ha kateropum A, b, Bl -
B4, v [, a 3gaHusa - Ha kaTteropum A, b, B, ' n [.

Mo noxapHo oNacHOCTW HapyXHble YCTaHOBKU NogpasgenstoTca Ha kateropum A_H, b_H, B_H, _Hwun [_H.

2. KaTteropuu B3pbIBOMOXAPHON U MOXapHOW OMacHOCTM MOMELUEHUA W 34aHuin onpedenstoTca Ans
Hambonee HebnaronpuATHOrO B OTHOLUEHUW NoXapa Wnu B3pbiBa nepuoga, UCXOA4A W3 BuMAA HaxOAALUMXCHA B
annapatax ¥ MNOMELLUEHUSX FOoprYMX BeLLeCcTB W MaTepuanoB, WX KOMMYecTBa W MOXapoonacHbIX CBOWCTB,
0COBEHHOCTEN TEXHONMOMMYECKNX NPOLECCoB.

KaTeropun noxapHOW O0nacHOCTW HaPYXHbIX YCTAHOBOK ONPeAensaTCs, UCXOAS U3 BuAa HaxXOA4ALMUXCH B
Hapy>XHbIX YCTAHOBKax [rOpYMX BELECTB W Marepuanos, WX KONMUYeCTBa W MNOXapoonacHbIX CBOWCTB,
0COBEeHHOCTER TEXHONOrMYECKNX NPOLEeCCOB.

3. OnpepeneHne noxapoonacHbIX CBOWCTB BELUECTB M MaTepuanoB MNPOU3BOAMTCA Ha OCHOBaHWM
pe3ynbTaToB MCMbITAHWA WM PacyeToB MO CTaHAAPTHbIM MeToAMKaM C Y4eTOM MapamMeTpOB COCTOAHUSA
(DaBneHus, TeMnepatypbl U T.4.).

HdonyckaeTcs  Mcnonb3oBaHWe  CMAPaBOYHLIX  AaHHbIX,  OMNYBGMWKOBaHHBIX  FOMOBHBIMWM  Hay4HO-
nccrnegoBaTeNbCKUMU OpraHusauusaMy B obnactu noxapHon 6e3onacHOCTM unu BblAaHHbIX [OCyaapCTBEHHOW
cnyx6oi cTaHg4apTHbIX CNPaBOYHbIX AaHHbIX.

HonyckaeTcs ncnonb3oBaHue nokasarenen noxapHon onacHoCTW AN CMecei BeLecTB U Matepuanos no
Hambornee onacHOMY KOMMNOHEHTY.

2. Kateropum nomelieHMn No B3pbIBONOXKAPHOWU U NOXapPHOM ONAacCHOCTHU

4. KaTeropnn nomeLLeHWin Mo B3PbIBONOXAPHOW U NOXapHO ONacHOCTU MPUHUMAKOTCS B COOTBETCTBUM C
Tabn.l.

5. OnpegeneHne kateropuii NOMELLEHMIA crnefyeT OCYLUeCTBMNATb NyTEM MOCNEeAOBAaTENbHON NPOBEPKM
NPUHAANEXHOCTN NOMELLEHMNSA K KAaTeropmam, NnpuBeaeHHbIM B Tabn.1, oT Bbicwel (A) k Hu3wen ().

Ta6bnuua 1
KaTeropusa XapakTepucTuKa BemeCTB M MaTepuasioB, HAXONANMXCH
roMelle Hu ( obpamannxcsa) B NOMENEHNN
A I'oproune raszm, JIETKOBOCIIJIaMeHgoMre C s XKUOKOCTU C
B3PLIBONOXKAPOOIAC- |TeMnepaTypoi BCIBIKM —He Gosiee 28° C B TaKoM
Hasd KOJIMUeCcTBe, UTO MOTYT OOpPas30OBHBATL B3PHIBOOMACHLE

Iaporas3o0BO3OyWHEIE CMeCM, I[IPM BOCIJIAaMEeHEeHUM KOTOPBIX
pPas3BMUBAETCA pacueTHOe M30BITOWHOE HOaBJIeHMe B3phBBa B
rnoMemenny, npeevmapmee 5 «lla

BemecTBa M MaTepuasiel, CIOCOOHBE B3PEIBATBCHA M I'OPEeThb
IpM B3aMMOIOEMCTBUM C BOIOM, KUCJIOPOAOM BO3OyXa WU

OpyT C OpyT'OM B TaKOM KOJIMUeCTBe, YTO pacueTHoOe
U3OLITOUHOE IaBJieHMVe B3phLBa B [IOMEINEHMM [peBbmaeT 5
klla

B T'opoune neUIM MM BOJIOKHA, JIETKOBOCIIJIaMEHAKIIMECS



B3PLIBONOXKAPOONAC- |XUIOKOCTU C TeMlepaTypol bBcCheuku ©Gosiee 28° C, ropoune

Has XMOKOCTU B TAKOM KOJIMUECTBE, UTO MOTYT OOpPas3OBHBATH
B3PBBOOTIACHBIE TBJIEBOZMYNHLE MJIU [apOBO3IYyINHLE CMeCH,
Npy BOCIJIAMEHEHUM KOTOPHX pPAa3BMBAETCH  pacueTHOe
U3OBITOUHOE HaBJIEHME B3PBEIBA B I[IOMElleHMM, [peBHlaniee
5 «lla

Bl- B4 T'opoune M TpyOHOTOplUME XMIOKOCTM, TBepIple Iropouue U
[10XapooIllaCHEE TpYIOHOTOpKUME BellecTBa M MaTepualibl ( B TOM UMUCIIe MbIIU
M BOJIOKHA), BemecTBa U MaTepuaJisl, CNOCOOHEIE IIPU
B3aMMOIOENCTBMM C BOIOM, KUCJIOPOLOM BO3OyxXa WM IPYyT
C OpyTOM TOJIBKO TI'OpeThb, MNPM YCJIOBUM, UYTO [OMEIEHNS,
B KOTOPEIX OHM MMEITCA B HaJIMuMM MM obpalailTcHd, He
OTHOCATCHA K KaTeropuam A uim B

T Heroproune BelleCTBa " MaTepuraJisl B TopAYeM,
pacKaJieHHOM MJM pPacllJlaBJIEHHOM COCTOSHMM, IIpOllecc
0bpaboTkM KOTOPBIX CONPOBOXIOaeTCHa BBIIEJIEHMEM
JIydMCTOTO TeIljla, MCKp M I[JlaMeHY; Topoure T'ash,

XVMIOKOCTM M TBepOele BelleCTBa, KOTOPHhIE CXMT'AITCHA I
YTUWIIM3VPYITCA B KaudecTBe TOIlJIMBa

I Heropque BelecTea M MaTepuralJibl B XOJIOOHOM COCTOAHUMU

MpumeyaHue:
PaspgeneHne nomelleHnn Ha kateropun Bl - B4 pernameHTupyeTcsi NOMOXEHUSMMW, W3NOXEHHbIMA B
Tabn.4.

3. MeToab! pacyeTa KpUTepUeB B3PbLIBONOXAPHOW ONAaCHOCTU NOMeELeHUA

BelOOp M OOOCHOBAaHME pPACUETHOI'O BapuaHTa

PacueT w30BITOUHOI'O IaBJIEHUA B3pbIBa oA TOPIUMX ras3o0B, [1aposB
JIETKOBOCIIJIAMEHANIMXCA ¥ TOPYMX XUIKOCTEeN

PacueT M3O6LITOUHOTO [OaBJIEHMs B3PEBa IOJig TOPOUMX IBUIEN

Onpegnenenne kareropwii Bl - B4 nomemeHwin
OmnpepesieHrie M3OLITOUHOTO MaBJIeHMS B3pHBa Jid  BENEeCTB M MAaTEepUalioB
CIOCOOHBIX B3PHBATHCS M TOPETH IIPU B3aMMOIEMCTBMM C  BOJIOM, KUCJIOPOIOM

BO3AYXa WM IOPyT C APYyTOM
OnpenesneHve WM3OHTOUHOTO JaBJIEHMSA B3pLHBa [JIA B3PHBOONACHEIX CMecel,
comepxamyMx ropoure rasel ( nape) ¥ IBUIM

Bbi6op n 060cHOBaHMe pacyeTHOro BapMaHTa

6. MNpn pacyeTe 3HaYEHUIN KPUTEPUEB B3PbIBOMOXAPHON OMACHOCTU B KayecTBe pacyeTHOro crneayet
BblGupaTb Haubornee HeGNaronpuATHbIA BapuaHT aBapuu WMNU nNepuos HopmarnbHOW paboTbl annapartos, npu
KOTOPOM BO B3pblBe y4yacTByeT Haubonbluee KONUYECTBO BELUECTB MNU MaTepuanos, Haubonee onacHbIX B
OTHOLLEHMMN NOCMNEACTBUA B3pbliBa.

B cnyyae ecnu ucnonb3oBaHWe pacyeTHbIX METOAOB He MpeAcTaBnseTcd BO3MOXHbLIM, LONyckaeTcs
onpefeneHne 3HavyeHnn KpUTepUeEB B3PbLIBONOXApPHOW OMNACHOCTU Ha OCHOBaHWW pe3yfnbTaToB COOTBETCTBYIOLNX
Hay4YHO-UccnefoBaTenbCckmx paboT, CornacoBaHHbIX U yTBEPXKAEHHbLIX B YCTAHOBNEHHOM NOpSAAKe.

7. KonnyecTtBo NOCTYNUBLUMX B MNOMELLEHWE BELLECTB, KOTOpble MOryT obpasoBaTb B3pbIBOOMACHbIE
rasoBo3AyLUHbIE UM NAPOBO3AYLLUHbIE CMECU, ONPEAENAETCH UCXOAA N3 CneayloLWwuxX NpeanochInok:

a) NponcxoauT pacyeTHas aBapus 0gHOro U3 annaparTos COrfacHo n.6;

©) BCe cogepxMmoe annapata nocTynaeTt B NMOMeLLeHME;

B) NpOUCXOAWUT OOHOBPEMEHHO yTeuyka BellecTB M3 TpyOonpoBoAoB, NMUTAKOLWMX annapar, no NpsMomy M
oBpaTHOMY NOTOKaM B TeYEHNE BpEMEHU, HEOOXOAMMOro Ans OTKNoYeHns Tpy6onpoBoaoB.



PacueTHoe Bpems oTknoYeHUs TpybonpoBOAOB ONpedenseTcs B KaKAOM KOHKPETHOM criyvyae ncxogsa m3
peanbHon 06CTaHOBKN U AOMKHO ObITb MUHUMarbHBIM C YY4ETOM NACMOPTHBIX AaHHbLIX Ha 3anopHble YCTPOWCTBA,
XapakTepa TexXHOMornyeckoro npowuecca v Buaa pacyeTHoW asapun.

PacuyeTHoe Bpems oTkntoveHns Tpy6onpoBoAoB crieayeT NPMHUMaTh PaBHbIM:

BpemeHu cpabaTbiBaHUS CUCTEMbl aBTOMATMKM OTKOYEeHMs TpyOonpoBOAOB COMMAcCHO MNacnopTHbLIM
OaHHbIM YCTaHOBKW, €CNnu BEPOATHOCTb OTKa3a CUCTEMbl aBTOMatuku He npesbiwaeT 0,000001 B rog wnu
obecneyeHo pe3epBrpOBaHNE €€ ANEMEHTOB;

120 ¢, ecnu BepOSATHOCTb OTKasa CUCTEMbl aBTOMaTuku npesbiwaet 0,000001 B rog 1 He obecneyeHo
pe3epBUpoBaHNE ee ANEMEHTOB;

300 c npu py4HOM OTKIOYEHUMN.

He ponyckaeTcs ucnonb3oBaHWe TEXHWYECKUX CPeACTB ANA OTKMAYeHUsa TpybonpoBOAOB, AMS KOTOPbIX
BPEMS OTKIMOYEHUS NpeBbILLaeT NpuUBEAEHHbIE BblLlle 3HaYEHNS.

Mop "BpemeHeM cpabaTbiBaHUA" N "BpEMEHEM OTKIOYeHUA" crnegyeT NOHNUMaTb NPOMEXYTOK BPEMEHU OT
Hayana BO3MOXHOrO MOCTYMMEHUS roplyero BelecTsa U3 Tpybonposoga (nepdopauus, paspbiB, U3MEHeHue
HOMWHaNbLHOIO AaBMEHUA W T.N.) OO MNOMHOro NpeKpalleHUs MOCTYNNEeHWs rasa WUnvM XWAKOCTU B NOMEeLLEHue.
BeicTpodeicTByOWME KNanaHbl-OTCEKAaTENW AOMKHbI aBTOMaTUYECKU MepeKpbiBaTb nojady rasa Wniu XuWAKOCTU
NPy HapyLLEHUWN 3NEKTPOCHADXEHMS.

B uckniounTenbHbIX Criyyasax B YCTaHOBNEHHOM MopsAKke AOMYCKaeTCs MpeBblleHUe NpUBeAEHHbIX Bbille
3HaYeHUi BpeMEHN OTKIYeHNs TpyObonpoBOAOB CrneuuanbHbIM peLleHneM COOTBETCTBYHOLUMX (edepanbHbIX
MUHWUCTEPCTB U APYrux deneparnbHblX OpraHoB UCMOMHUTENBHOW BNACcTW MO COrfacoBaHuio ¢ focroptexHansopom
Poccnmn Ha noaKoHTPONbHbBIX eMy Npon3BOACTBax U npeanpuaTuax n MYC Poccuu;

r) MPOUCXOAMUT UCNAPEHNE C MOBEPXHOCTU pPasnUBLLENCS XNOKOCTU; NNoLWaab UCNapeHus nNpu pasnuee Ha
non onpegensetcs (Npu OTCYTCTBUWM CMpaBOYHbLIX OaHHbLIX) UCXOAS U3 pacyeTa, Y4To 1 N CMecel u pacTBOpPOB,
cogepxawmx 70% n MeHee (No macce) pacTBopuTenei, pasnusBaeTcs Ha nnowagu 0,5 M2, a ocTanbHbIX
XUAOKOCTEN - HA 1 M2 nona noMeLeHus:;

) NPouUCXoAWUT TakkKe WUCMapeHue XUAKOCTU M3 eMKOCTEWN, 3KCNIyaTUpyeMblX C OTKPbITbIM 3epkanom
XWOKOCTU, N CO CBEXEOKPALLEHHbIX MOBEPXHOCTEW;

€) ANUTENbHOCTb WUCMapeHns XUOKOCTU NMPUHUMAETCS pPaBHOW BPEMEHMW ee MOSTHOro MCNapeHusl, HO He
Bonee 3600 c.

8. KonnyecTtBo nbinu, KOTopoe MOXeT 06pa3oBaTb B3PbIBOONACHYIO CMECh, ONPeAeNseTcs N3 CneayoLwmx
NpeAnocbInok:

a) pacyeTHOW asapuu MpefLlecTBoBano MbifieHaKoNeHne B MPOU3BOACTBEHHOM  MOMELLEHUN,
npoucxogsiliee B YCMOBUAX HOPManbHOro pexuma paboTbl (Hanpumep, BCREACTBUE MbiNeBbIAENEHUs U3
HerepmMeTUYHOro Npou3BoLCTBEHHOro o6opyaoBaHuns);

6) B MOMEHT pacyeTHOW aBapuu npousoLwna nnaHosas (PEMOHTHble paboTbl) WM BHE3anHas
pasrepmeTusauns OOHOro W3 TEeXHOMOrMyeckMx annapaTtoB, 3a KOTOPOW nocnefosan asapuiiHbli BbiOpoc B
nomeLLleHne BCell HaxoAmMBLUENCS B annapaTe nbinu.

9. CBo6OAHbLIN 06BEM NOMELLEHUSA ONpeaenseTcs Kak pa3HOCTb Mexay 00beMOM NoMeLLeHUs 1 06bEMOM,
3aHMMaeMbIM TEXHOMornyeckum obopynosaHnemM. Ecnun ceo6oaHbI 06bemM NoMeLLeHNs onpeaennTb HEBO3MOXHO,
TO ero AonycKaeTcs NPUHMMaTh YCIOBHO paBHbIM 80% reoMeTpuyeckoro obbema nomeLleHus.

PacueT n36bITOYHOro AaBreHus B3pbiBa AnA ropro4yux ra3os, napos
NierkoBocnjlaMeHALWUXcAa U roproinx XUOKOCTEN

10. Us3bbiTouHOE JaBneHve B3pbiBa [enbrta P ansg mHAMBMAYyanbHbIX FOPHOYMX BELLECTB, COCTOALUMX M3
atomoB C, H, O, N, CI, Br, |, F, onpegensetcsa no opmyne

mZ 100 1
ODemsraP=(P -P) ) (1)
max 0 V po C K

CB I, I1 cT H

roe P_max - MakcumanbHoe AaBneHne B3pbliBa CTEXMOMETPUYECKON ra3oBo3ayLLHON U NapoBO3AYLLHON
CMeCHu B 3aMKHYTOM 0ObeMe, onpeaensemMoe 3KCNepPUMEHTabHO UK MO CMPaBOYHbIM AaHHLIM B COOTBETCTBUM C
TpeboBaHnamu n.3. Mpu OTCYTCTBMM AaHHbIX JonyckaeTcsa npuHumatb P_max pasHbim 900 kla; P_O - HavanbHoe
JaBneHue, kla (gonyckaetca npuHMMatb paBHbiM 101 kla); m - macca roptovero rasa (IT) unu napos
nerkosocnnameHsowmxcs (JIBXX) n roprounx xugrocten (7K), Bbiledwnx B pesynbTarte pacyeTHOW aBapun B
nomMeleHve, Bbluucnsemas ana T no dopmyne (6), a ana napos JIBXX un MK no dopmyne (11), kr; Z -
KOS(PMULIMEHT y4acTus roprovero BO B3pbiBe, KOTOPbIA MOXeT OblTb paccynTaH Ha OCHOBE Xapakrepa



pacnpeneneHunsi rasoB U NapoB B 06 beMe NOMELLEHUSI COMMacHO NPUNOXKEHUI0. [JonyCcKkaeTca NpUHMMaTb 3HaYeHne
Z no 1abn.2; V_cB - cBOGOAHbIN 06beM MOMeLLeHWs, M3; po_r,n - NAOTHOCTb rasa unu napa npu pacyeTHOM
Temnepartype t_p, kr x M(-3), Bbluucnsemas no popmyne

M
po = , 2
r, o V (1+0,00367t)
0 P

roe M - monspHasa macca, kr X kmonb(-1); V_0 - MonbHbli 06beM, paBHbl 22,413 M3 x kmonb(-1); t p -
pacyeTHasa Temnepatypa,’C. B kauecTse pacyeTHON TeMnepaTypbl crneayeT NPUHUMATbL MakCUManbHO BO3MOXHYIO
TemnepaTtypy Bo3gyxa B AAHHOM MOMELLEeHWM B COOTBETCTBYHOLLEN KIMMAaTUYECKOW 30HE MNU MakcumarbHO
BO3MOXHYIO TeMnepaTtypy BO3Ayxa MO TEXHOMOrM4eCcKoMy perfiaMeHTy C YYETOM BO3MOXHOMO MOBbILLEHUS
TemnepaTtypbl B aBapuiHOW cuTyauun. Ecnu Takoro 3HayeHus pacyeTHOW Temnepatypbl t_p no kakum-nubo
npuynHam onpegenuTb He yaaeTcd, AOMNycKaeTca NpuHMMaTb ee paBHoil 61°C; C_cT - cTexuomeTrpuyeckas
koHUeHTpauwusa I'T nnu napos JIBXK n MK, % (06.), Bblumcnsemas no dopmyne

100
C = : 3)
cr 1+4,84 BeTa
n-n n
H X 0
roe Gera=h+ - - CTexXMOMETPUUECKUM KO3OOULUMEeHT KUCIopoma
C 4 2
B peakuum cropaHuda,n_ C,n_ H,n_ O, n_X- wuwmcio aromMoB C, H, O m rajJommoB
B MOJIekyJie Topiluero; K _H - KO3bbULMEeHT, YUMTHBALINUY HETepPMETUUHOCTDb
roMeneHrs ¥ HeamrMabaTUMUHOCTL Mpollecca TopeHrd. JlonyCcKaeTcsa NPpuMHYMMaTh K_H
paBHBM 3.
Ta6bnuua 2
Bum Topouero BelecTBa BnaueHue Z
Bomopon 1,0
Topioure Taszwl ( KpoMe BOIOPOIA) 0,5
JIeTKOBOCIIJIAaMEHARIMECS U TOpYMe XUOKOCTY, HaTrpeTbe 0 0,3

TeMIlepaTypbel BCIIBIIKM I BBIIE

JlerkoBOCITaMeHAKIIMECH U ropure XMIKOCTV, HaIl'peThble HIMXe 03
TeMrepaTypbl BCIIBIIKM, TIIPM HaJIMUYMM BO3MOXHOCTU O@pa3OBaHMH
asposoJid

JlerxkoBOCIJIaMeHAKUIMECH U ropmodme XMOKOCTM, HarpeTbe HIMXe 0
TeMriepaTypsl BCIIBIIKIM, npn OTCYyTCTBUN BOSMOXHOCTIM

O6pa30BaHMH asposoJid

11. Pacyet [lenbta_P gns vHAUBMAYanbHbIX BELLECTB, KPOME YNOMSHYThIX B M.10, a Takke Ana cMecen
MOXET OblITb BbINOMHEH Mo hopmyne

mH PZ
0 1
HesibTa P = ) (4)
\% po C T K

ce B pO H



roe H_T - Tennota cropanusa, x x kr(-1); po_B - NNOTHOCTb BO3dyXa AO B3pblBa MpW HavarbHOW
Temnepatype T_O, kr x m(-3); C_p - TennoemkocTb Bo3ayxa, Ax x kr(-1) x K(-1) (gonyckaeTca npuHMMaThb paBHOW
1,01 x 10(3) Ax x kr(-1) x K(-1)); T_O - HayanbHasa TemnepaTypa Bo3ayxa, K.

12. B cnyyae oOpalleHus B MNOMELUEHUM TOPKYNX ra3oB, NErkoBOCMNAMEHSAOLNXCA WU FOPHYNX
XWAKOCTEW Npu onpepeneHnuy 3HayeHus Maccbl m, Bxogsdwen B dopmynbl (1) u (4), AONYCKAeTCA y4mTbiBaTb
paboTy aBapuiiHOW BEHTMNAUMU, ecrnn OHa obecrnevyeHa pe3epBHbIMU BEHTUNSTOPaAMU, aBTOMATUYECKUM MyCKOM
Npu NpeBbILIEHNN NpeaenbHO AONYCTUMON B3pbiBOOE30MNacHON KOHLUEHTpaUMmK U aneKTpocHabXeHneM no nepsoi
kateropmmn HagexHocTtun ([MY3), npu ycnosun pacnosrioxeHns YyCTPOWCTB ANSA yAaneHusa Bo3gyxa M3 NoMeLleHus B
HenocpeacTBeHHOW BNM30CTN OT MeCTa BO3MOXHON aBapum.

[Mpn aToM Maccy m roptoyux rasos MMM NapoB NErkKOBOCMMAMEHSAOLWUXCA WU FOPOYNX KUOKOCTEN,
HarpeTblX 4O TemnepaTypbl BCMbILWKWA W Bbille, NOCTYNMUBLUMX B OOBbEM MNOMELLUEHUS, crnegyeT pasgenutb Ha
koadduumeHT K, onpegensemsii no gopmyne

K= AT +1, (5)
roe A - KpaTHOCTb BO34yXOOOMeEHa, CO30aBaeMOro aBapuilHOW BeHTunsuuwen, c(-1); T -

NPOAOIPKUTENBHOCTb MOCTYMNNEHNUA FOPHOYKUX ra3oB M MapoB NErKOBOCMNAMEHSIOWMXCH U FOPHOYMX XUAKOCTEN B
obbem nomeLyeHus, ¢ (NpUHMMaeTCH nNo N.7).

13. Macca m, Kr, NOCTYNUBLLErO B MOMELLEHWE NPU pacyYeTHON aBapum rasa onpeaenseTcs no gopmMyne

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

roe V_a - oObeM rasa, BblllefLero u3 annapara, m3; V_T - 00beM rasa, BbilLeALIero n3 Tpy6onpoBsoaos,

m3.
Mpwn atom
V =0,01PV, )
a 1
roe P_1 - paBnexune B annapare, klla; V - obbem annapara, m3;
V=V +V, (8)

T 1 T 2 T

roe V_1T1 - obbem rasa, Bbllegwero us Tpybonposoga A0 ero OTKM4YeHus, m3; V_2T - obbem rasa,
BbllLeALero n3 Tpybonposoga nocre ero oTKIoYeHUs, M3;

V =qT, 9)
1 T

rae q - pacxop rasa, onpefensemblii B COOTBETCTBUMN C TEXHOMOMMYECKUM PErMaMeHTOM B 3aBUCUMOCTU OT
JaBneHnss B TpyGonpoBode, ero AwvameTpa, TemnepaTypbl rasosoit cpedbl v T.4., M3 x c(-1); T - Bpewms,
onpegensiemoe no n.7, c;

2 2 2
vV =0,01 mu P(rL+rL +..+rL), (10 )
2 T 211 22 nn

rae P_2 - makcumanbHoe faBrneHue B TpyOonpoBOAe MO TeXHoNorudeckomy pernamenty, kMa; r -
BHYTPEHHWI paguyc TpybonpoeodoB, M; L - AnvHa TpyGonpoBOOB OT aBapuiHOro annaparta 4o 3afBUXKEK, M.

14. Macca napoB XWOKOCTM M, MOCTYMUBLUMX B MOMELLEHMWE MPU HamNWYMKU HECKOIBbKUX WCTOYHVKOB
ncnapeHus (NoBEPXHOCTb PasnUTON XULKOCTM, MOBEPXHOCTb CO CBEXEHAHECEHHBIM COCTABOM, OTKPbIThbIE EMKOCTH
1 T.M.), ONpenenseTcs U3 BblpaXkeHus

m=m +m +m , (1)
P eMK CB. OKP



rae m_p - Macca XWAKOCTW, UCMapuBLLUECS C MOBEPXHOCTU pasnuBa, Kr; m_eMK - Macca XULKOCTH,
ncnapuBLLENCS C TMOBEPXHOCTEW OTKPbLITbIX EMKOCTEM, Kr; M_CB.OKp - Macca >XWAKOCTW, MchnapueLleiica ¢
NOBEPXHOCTEN, Ha KOTOPble HAHECEH NPUMEHSIEMbIA COCTaB, Kr.

Mpu aTOM Kaxzoe 13 crnaraemMbix B popmyre (11) onpegensetcsa no gopmyne

m=WFT, 12)

u

roe W - MHTEHCUBHOCTb UcnapeHus, Kr X c(-1) x m(-2); F_u - nnowage ucnapeHus, M2, onpegensemas B
COOTBETCTBUM C N.7 B 3aBUCUMOCTU OT MaCChl XUAKOCTU M_N, BbiLLELLENR B NOMELLEHNE.

Ecnu aBapuitHas cutyaums cBsasaHa C BO3MOXHbIM MOCTYMNIEHWEM XUOKOCTU B pacnbiIEHHOM COCTOSIHUM,
TO OHa JomkHa 6bITb yyTeHa B hopmyne (11) BBeAEHUEM AONOMHUTENBHOMO Cllaraemoro, y4uTbiBaroLwero obLyo
Maccy NOCTYMMUBLLEN XUAKOCTN OT pacnbinsAoLwmUxX YCTPOUCTB, UCXOAS U3 NPOAOIIKUTENBHOCTUN UX paboT.

15. Macca m_n, Kr, BblLlLeALUen B NOMELLEHNE XNLKOCTW onpeenseTcs B COOTBETCTBAN C N.7.

16. MiHTeHcuBHOCTL ncnapeHus W onpegenseTcs No CnpaBoYHbIM 1 3KCMepuUMeHTanbHbIM AaHHbIM. [ns
HeHarpeTbIX BbilLe TeMnepaTypbl okpyxatoLen cpeabl JIBXX npy oTCyTCTBUMM AaHHBIX AOMNYCKAETCH pacCynTbIBaTb
W no copmyne

-6
W=10 sTra xopeHb kB.(M)P, (13)

H

roe ata - ko3UUMEHT, MpUHUMAaEMblid No Tabn.3 B 3aBUMCUMOCTM OT CKOPOCTU W TemnepaTypsl
BO34YLUHOrO MOTOKA Haj MOBEPXHOCTbIO WCMapeHusi; P_H - QaBneHMe HacbILEHHOro napa npu pacyeTHo
TEMMNepaType XUAKOCTY t_p, onpeensieMoe Mo CrpaBoYHbIM AaHHbIM B COOTBETCTBUU C TpebGoBaHusamMu .3, klMa.

Tabnuua 3
CxopoCThb SHaueHMe kozbduLMeHTa zTa npu Temrneparype i, °C,
BOBOYWHOT'O IIOTOKA BOBOyxa B I[1OMEUEHUM
B IOMeIeHN,
M x c(-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 57 54 3,6 3,2
1,0 10,0 8,7 7,7 5,6 4,6

PacueT U36bITOYHOro AaBrieHUA B3pbliBa 41 rOPHOUYUX Nbinen

17. PacyeT u3bbiTovyHOro fasneHus Bs3pbiBa [enbta_P, klla, npoussogutca no dopmyne (4), rae
KO3 PULIMEHT Z y4acTusi B3BELLEHHOW NbINM BO B3PbIBE paccynTbiBaeTCs No dhopmyne

Z =0,5F, (14)

roe F - maccoBas gons yactuy nbinn pa3MepoM MEHEE KPUTUYECKOro, C MPEBbILLEHWEM KOTOPOro
a3pOB3BECH CTAHOBUTCH B3pblBOOE30MacHOi, T.€. HECMNOCOOHOW pacnpocTpaHaTb nnams. B oTcytctBue
BO3MOXHOCTU MOMy4YeHUs CBEAEHUA ANA OLEHKM BENUYMHBLI Z fgonyckaeTcs npuHumats Z = 0,5.

18. PacuyeTHas Macca B3BELUEHHOW B 0ObeMe NMOMELLEHNS MbIn m, Kr, oOpas3oBaBLUEliCS B pe3ynbTaTe
aBapunHOM cuTyauun, onpegenseTcs no dopmyne

m=m +m , (15)
B3 aB



roe m_B3 - pacyeTHas Macca B3BUXPUBLLEACA MbInu, Kr, M_aB - pacyeTHas Macca nbiiv, NoCTynuBLUEHR B
NOMELLEHWE B pe3ynbTaTe aBapuitHO CUTyaLmu, Kr.
19. PacyeTHas macca B3BUXPUBLLECS Mbiny M_B3 onpefensetcs no popmyne

m =K m, (16)

B3 B3 I1

roe K_B3 - gons oTnoXvBLUEACA B NOMELLEHUN NbINW, CNOCOBHOW NEPENTU BO B3BELLUEHHOE COCTOSIHME B
pesynbTare aBapuinHON cutyauun. Npu oTCYTCTBUMN SKCNEPUMEHTAaNbHbLIX CBeAeHU 0 BenuunHe K_B3 gonyckaeTtcs
nonaratb K_B3 = 0,9; m_n - Macca OTNOXUBLLENCSA B MOMELLEHUN MbIfX K MOMEHTY aBapuu, Kr.

20. PacuyeTHaa macca nbinu, NOCTynuBLUER B MOMELLEHWE B pesynbTaTe aBapuiiHON cuTyauuu, m_as,
onpegenseTcs no dopmyne

m =(m +qT)K, a7
a B a I1 I1
roe m_an - Macca roprtodel nbinu, BblbpacbiBaemow B MNOMeELleHWe W3 annapaTta, kr; q -

NPOU3BOAUTENBHOCTb, C KOTOPOI NPOAOIMKaAETCA MOCTYNNEeHWe NbINeBUAHbIX BELLECTB B aBapuiiHbIA annapart no
TpybonpoBogam A0 MOMEHTa UX OTKIOYEHNS, KT X ¢(-1); T - Bpems OTKMoYeHus, onpegensemoe no n.7se), ¢; K n -
KO3(PUUMEHT MbINEHUS, NPEeACTaBNSAIOWNA OTHOLWEHNE MacChl B3BELUEHHOW B BO3AYyXe MbifiM KO BCEN Macce
NblnKY, NOCTYNUBLLEN M3 annapaTa B nomeLleHne. [pn OTCYTCTBUM 3KCNepUMEHTarnbHbIX CBeAeHWU 0 BennynHe K_n
JOonyckaeTcs nonarartb:

OnAa nbinen ¢ AucnepcHocTbio He MeHee 350 mkm - K_n =0,5;

And nbinemn ¢ aucnepcHocTbio MeHee 350 mkm - K_n = 1,0.

BenuynHa m_an npMHMMaeTcs B COOTBETCTBUMU C NN.6 1 8.

21. Macca OTNoXMBLLENCS B MOMELLEHMM MNbINTM K MOMEHTY aBapuy onpeaenseTcs no gopmyne

K
iy
m = (m +m), (18)
n K 1 2
y

roe K r - gons roptodel nbinn B oOLEen mMacce OTNOXEHMIA Nbiny; m_1 - Macca Nbln, OCefalrolen Ha
TPYOHOAOCTYMHbIX ANA YOOpKM MOBEPXHOCTAX B MOMELUEHUM 3a Nepuoa BPEMEHW MeXZy reHepanbHbIMu
ybopkamu, Kr; m_2 - macca nbinu, ocegatoLlein Ha JOCTYNHbIX ANA yOOpKM NOBEPXHOCTAX B NOMELLEHUN 3a Nepuos
BPEMEHMN Mexay TekylmmMu ybopkamu, kr; K_y - koadpduumeHT addekTnBHOCTU Nbineybopku. MNpuHUMaeTcs npu
py4HOI nbineybopke:

cyxom - 0,6;

BnaxHomn - 0,7.

Mpn MmexaHn3npoBaHHOWN BakyyMHoWN ybopke:

non poBHsbIN - 0,9;

non ¢ BeibonHamu (8o 5% nnowaagu) - 0,7.

Moa TpyaHojocTymHbIMM  And  yOOpKM nnoWaasMu  noApasymMeBaloT Takue MOBEepXHOCTN B
NPON3BOACTBEHHbIX MOMELLEHMAX, OYMCTKa KOTOPbIX OCYLUECTBMNAETCA TOMbKO MPW reHeparbHbIX Mbifieybopkax.
JocTynHbiMn Ana yOOpkU MecTamy ABMATCA NOBEPXHOCTW, Mbiflb C KOTOPbLIX yAaAnseTrcs B npouecce TeKyLymX
NblNeybopoK (EXKECMEHHO, €XXECYTOYHO U T.M.).

22. Macca nmbimum m_i (i = 1, 2), ocepawowein Ha pasnuU4HbIX MOBEPXHOCTAX B MNOMELLUEHUM 3a
MeXyOOopOoYHbIi Nepuog, onpeaenseTca no opmyne

m=M (1- anbpa) OGera , i=1,2) (19
i [
rmneM= cymma M -  wmacca neuM, BHOENAOMAACA B OOBEM I[OMENEeHMd 3a
1 j 1j
epuos BPEMEHM MEeXIy IeHepalsibHeMM Meuleybopkamm, kr; M_1j - Macca IbUHA,
BLIIEJIAEMad  eOMHMLEN  [EJIANero OBOpyHOBaHMA 3a yKA3aHHBI [EepUOoI, KT
M= cymma M -  wmacca meumM, BHOeJAOmAACA B OOBEM I[OMENEeHVA 3a [1epyuom
2 j 2

BPEMEHM MEeXIy TeKyluMM NbuleyOopkamm, Kr; M_2j- Macca IIBUIM,  BbIOeJigeMas



eOUVHMIIEN MBUIALETO OOOPYHOBaHMSA 3a yKaz3aHHBM [Depuomn, KT anbda - OoJIg

BeIOeJIAmeNica B 00BbeM IIOMEUeHMs IBUIM, KOoTopasd yoansgercs BBIT SDKHBIMI
BEHTUJIALMOHHEMY CHCTeMaMM. IIpM OTCYTCTBUM 5SKCIEPMMEHTAJIbHEIX CBeIOeHMM O
BesimuuHe ajsibba nosarawnTt ansda = 0; Gera_l, Gera_2- mosu BhOeNdOWENCA B
o6beM IOMeleHMsS IBUIM, OCelaplel COOTBETCTBEHHO Ha TPYAOHONOCTYIIHBIX U

OOCTYMHHIX IJIA yOOpKu NoBepxHOoCTAX nomemenmda ( Gera 1+ 6Gera 2 =1).

Mpu oTcyTCTBMM CBEeAeHMI O BennynHe koadpduuneHTos 6eta_1 n 6eta_2 gonyckaetca nonaratb 6eta_1
=1,6eta_2=0.

23. BenuunHa M_i (i = 1; 2) moxeT ObITb Takke onpeneneHa 3KCnepuMeHTanbHO (MnM No aHanornym ¢
JencTeyowmmMm obpasLamm Npou3BoACTB) B Nepuo MakcumanbHon 3arpy3km obopyaosaHua no opmyne

M = cymva (G XF ) Tay (i=1;2) (20)
[ T T [

roe G_1j, G_2j - NHTEHCUBHOCTb MbINIEOTNIOXEHNI COOTBETCTBEHHO Ha TPyAHOZOCTYMNHbIX F_1j (M2) u
JoctynHbiX F_2j (M2) nnowaasx, kr X m(-2)c(-1); Tay_1, Tay_2 - NpOMEXYTOK BPEMEHN COOTBETCTBEHHO MEXAY
reHepanbHbIMU 1 TEKYLUMMM Nbineybopkamu, C.

OnpepeneHue kateropuin B1 - B4 nomelweHui

24. OnpepeneHve MoOXapoonacHOW KaTeropuu MOMELUEHNS OCYLLECTBMSeTCS MyTeM CpaBHEHUS
MaKCUManbHOro 3HavYeHus yaenbHOW BPEMEHHON NOXapHOW Harpy3ku (Aanee no TEKCTY - NoXapHas Harpyska) Ha
noBoM 13 y4acTKOB C BENUYUHON yAENbHON NOXapHON Harpysku, npueeaeHHol B Tabn.4.

Tabnuua 4

Kareropusa YnesibHada NnoxapHasa Crnoco® pazsMeleHMd
IOMelle HU A Harpyska g Ha
yuacTtke, MIx x m(-2)

B1 Bogiee 2200 He HopmmpyeTcs

B2 1401 - 2200 Cm. 1.25

B3 181 - 1400 To xe

B4 1-180 Ha smotoMm ydacTke rnoJsia roMemeHM A
romansio 10 M2. Crnoco6 paszmelieHns
YUaCTKOB MOXapHOM HaTPy3KM

onpemejfaeTca coTrJiacHo .25

25. Tpun noxapHoW Harpyske, BkM4Yawwen B cebs pasnumyHble COYeTaHud (CMECb) TrOpHYMX,
TPYAHOTOPKOYNX XKWUAKOCTEW, TBEPAbIX TOPHOYMX W TPYAHOrOpHOYMX BELeCTB W MaTepuanoB B npegenax
NoXapoonacHoro yyacTtka, noxapHas Harpyska Q, Mx, onpeaensetcsa no dopmyne

n p
Q= cymma G Q (2 1)
i=1i Hi

roe G_i - KONUYecTBO i-ro Matepuana noXapHOW Harpysku, Kr; Q(p)_Hi - HM3Wasa TennoTa cropaHus i-ro
mMaTepuana noxapHon Harpyaku, MIx x kr(-1).

YaenbHas noxapHas Harpyska g, Mk x m(-2), onpeaenseTcs u3 COOTHOLLEHNS

o= —. (22)
S



rge S - nnowaib pasmeLLeHns NoxapHoOW Harpysku, M2 (Ho He meHee 10 mM2).

B nomelleHuax kateropuit B1 - B4 gonyckaeTca Hanuyne HECKONbKUX Yy4aCTKOB C NOXAaPHOW Harpyskon, He
npeBblilatoLen 3HayYeHun, npusefeHHbIX B Tabn.4. B nomelleHusx kateropun B4 pacctosHua mexay aTumu
yyacTkamu JOMXHbl ObiTb Gonee npegenbHblx. B 1abn.5 npuBefdeHbl pekoMeHAyemble 3HavYeHUs npegenbHbIX
paccTosHuiA |_Np B 3aBUCMMOCTU OT BEMWUYUHBI KPUTUYECKOW MIIOTHOCTM NagatroLyux Ay4YncTbiX NOTOKOB _Kp, KBT X
M(-2), 4N NOXapHOW Harpysku, COCTOSALLEN U3 TBEPAbIX FOPHOYMX U TPYAHOropoYmMx MaTepuanos. 3HaveHns |_np,
npuBedeHHble B Tabn.5, pekomeHaytTcs npu ycnosuu, ecnn H > 11 m; ecnm H < 11 m, TO npegenbHoe
paccTosiHne onpegensetca kak | = | np + (11 - H), rae |_np - onpepensetcsa ns tabn.5, H - MMHUManbHoOe
paccTosiHNE OT MOBEPXHOCTU MOXaPHOW HArpy3Kku A0 HUXKHEro nosica oepm nepekpbITUS (MOKPbITUS), M.

Ta6nuua 5
J_ xp, kBT x 5 10 15 20 25 30 40 50
Mm(-2)
|_ op, m 12 8 6 5 4 3,8 3,2 2,8
3Ha4YeHUsa g_Kp ANA HEKOTOPbLIX MaTepuaroB NOXapHOW Harpy3ku NpuBeAeHb! B Tabn.6.
Tabnuua 6
MaTepnran 0_ xp, kBT x
Mm(-2)

Iperecuna ( cocHa BnaxHocTbio 12%) 13,9

IpeBecHo- cTpyxednnle manTh ( mtorHocThio 417  xr7 x M(-3) 8,3

Topd OpuKeTHBIT 13,2

Topd kycKOBOM 9,8

XJIOMOK- BOJIOKHO 7,5

CJIOMCTEIA I1J1aCTUK 15,4

CTeKJIONIaCTUK 15,3

llepramrt 17,4

PesuHa 14,8

YrToJb 35,0

PyJiOHHad KPOBJIA 17,4

Ceno, cojyoma ( NpM MMHMMAJIBHOM BJaxHOCTU Ho 8%) 7,0

Ecnu noxapHas Harpyska COCTOWT W3 pasnunyHbiX MaTepuarnoB, TO 3HAYEHWE (_Kp onpepensercs no
mMatepuany ¢ MMHUMarnbHbIM 3HA4YEHUEM (_Kp.

[ns maTepmanoB MNOXapHOA Harpy3ku C HEU3BECTHbIMW 3HAYEHUAMWU (_Kp 3HayYeHus npegenbHbIX
paccTosHWUIA NpMHMMatoTes | np >=12 m.

Onsa noxapHon Harpysku, coctoswen u3 JIBXX unu DK, pekomengyemoe pacctosHue |_np mexay
COCeAHUMM y4acTkamy pasmeLleHuns (pasnuea) NOXXapHON Harpy3sKkyu paccuynTbiBaeTcs no opmynam



| >=15 M npu H>=11, (23)
Hnp

| >=26-H npu H<11. (24)
np

Ecnn npu onpegeneHunn kateropuin B2 unu B3 KonM4YecTBO noapHoi Harpysku Q, onpeaeneHHoe no
dopmyne 21, oTBEYAET HEPABEHCTBY

2
Q>=0,64¢g H,

T

TO nomeLyeHne ByaeT oTHocUTbCA K kateropuam Bl nnu B2 cooTBeTcTBEeHHO. 3aech g_T = 2200 MIOx x m(-2) npu
1401 MOx x m(-2) <= g <= 2200 MDx x m(-2) n g_T1 = 1400 Mx x m(-2) npn 181 MIx x m(-2) <= g <= 1400 M x
M(-2).

OnpepeneHune M30bITOYHOrO AaBrneHus B3pbiBa A5nA BeweCcTB U MaTepuanos,
CNOCOGHbIX B3pbIBaTbCA U FOpeTb NpPU B3auMoAeMCTBUMN C BOAOW, KUCITIOPOAOM
BO34yXa Unu gpyr ¢ Apyrom

26. PacuyeTHOoe wu3bbITOuHOE AaBneHve B3pbiBa [ensta P Ans Bewects u marepuanos, CMOCOBHbIX
B3pbIBATLCA M ropeTb NPy B3aMMOAENCTBMM C BOAOW, KUCMOPOAOM BO3AyXa Unu ApYr C APYroM, onpeaenseTcs no
NpVBEAEHHOW BbIlLEe METOAMKE, nonarasg Z = 1 1 npyuHMMas B Ka4yecTBe BenunyuHbl H_T sHepruio, BblAENsIOLWYCS
npun B3aUMOAENCTBUU (C YYETOM CropaHus MNPOAYKTOB B3aMMOAENCTBUA [0 KOHEYHbIX COEAVHEHW), wunu
SKCNEepuMMEHTanbHO B HATypHbIX uUcnbiTaHWaX. B cnydyae korga onpegenutb BenuuuHy [enbta P He
NnpeAcTaBnseTcs BO3MOXHbIM, criegyeT npuHMMaTh ee npesbiwatowen 5 klla.

OnpeaeneHune U3bbITOYHOrO AaBrieHUA B3pbiBa AJisl B3pbIBOONACHbIX CMecen,
coAepxaLiux roprouume rasbl (Napbl) U NbIK

27. PacyeTHoe wn3ObITOMHOE AdaBneHue B3pbiBa Hensta P ansg rmbpuaHbiX B3pbIBOONACHBLIX CMECEW,
coAepaLlmx roprodne rasol (mapol) U nNbiny, onpeaenseTcs no popmyne

Hesnbra P= Jenbra P + JeseTa P, (25)
1 2

roe [enbTta P_1 - naBneHne B3pbiBa, BbIMUCIIEHHOE AMs roptodero rasa (napa) B COOTBETCTBUM C nn.10 u
11; fenbTa P_2 - gaBneHune B3pbiBa, BbIMUCTIEHHOE A5 FOPHOYEN NbiM B COOTBETCTBUM C M.17.

4. Kateropuu 34aHui No B3pbIBONOXapHOM U NOXapHOW ONacHOCTH

28. 3paHne oTHocWTCA K kaTeropum A, ecnu B HEM CymMMmapHas nnowajb NnomeLleHwii kateropum A
npesbIWaeT 5% nnowagun scex nomeLleHuin unu 200 m2.

[onyckaeTcs He OTHOCUTL 34aHue K kaTteropum A, ecrnm cymmapHas nnowagb NoMeLleHuin kateropmum A B
3[aH1KN He npeBblaeT 25% cyMmMapHO nnoLaamn Bcex pasMeLLeHHbIX B HEM nomeLleHnii (Ho He Bonee 1000 m2)
1 3TV NnomeLLeHns obopyayTCA YCTaHOBKAMUN aBTOMAaTUYECKOro NOXapOoTYLUEHUS.

29. 3gaHne oTHoCUTCA K KaTeropumn b, ecnn ogHOBPEMEHHO BbINOMHEHbI ABa YCNOBUS:

3[aHNe He OTHOCUTCH K kaTeropuu A;

CymmapHasa nnowagb nomelleHuin kateropuin A n B npeBblwaeT 5% cymMmapHOi nnowagnm BCex
nomewyeHnn unn 200 m2.

[onyckaeTcsi He OTHOCUTb 3faHue K kateropum b, ecnn cymmapHas nnowaab NOMeLLEHNA kaTeropuin A u
b B 3gaHun He npeBbiwaeT 25% cymmapHoi nnowaan Bcex pasmMeLLeHHbIX B HeM nomeLleHuii (Ho He Gonee 1000
M2) 1 3TK NomeLleHns 06opyaAyTCA YCTaHOBKaMV aBTOMAaTUYECKOrO NOXapOTYLLEHMS.

30. 3paHne oTHocKTCA K kaTeropuu B, ecnn ogHOBpEeMEHHO BbINOMHEHbI ABa YCINOBUSA:

3[aHne He OTHoCUTCH K kaTeropusam A nnu b;

cymmapHas nnowagb nomelleHunin kateropuin A, b n B npesbiwaeT 5% (10%, ecnuv B 34aHWM OTCYTCTBYIOT
nomMeLleHuns kateropuin A n b) cymmapHoi nnowjagun Bcex nomeLLeHni.



[onyckaeTca He OTHOCUTbL 34aHue K kateropum B, ecnu cymmapHas nnowagb nomeLyeHuin kateropuin A, b
n B B 3aaHuMn He npesbiwaeT 25% cyMMapHOW NroLaan BCeX pasMeLleHHbIX B HEM NnomMelleHunit (Ho He 6onee
3500 M2) 1 3Tn nomeLLeHnss o6opyAYIOTCS YCTaHOBKaMW aBTOMaTUYECKOro NOXapOoTYLLEHUS.

31. 3paHne oTHocKTCA K kaTeropun [, ecnv 0AHOBPEMEHHO BbIMOSNHEHbI ABa YCIOBUS:

3[aHne He oTHocuTcs K kaTeropusam A, b unu B;

cymmapHasa nnowjagb nomelleHun kateropuin A, b, B n ' npesbiwaeT 5% cymmapHoOi nnowagn Bcex
noMeLleHunin.

[onyckaeTcsi He OTHOCUTb 3faHue K kateropum [, ecnn cyMMapHas nnowjagb noMeLleHuin kateropuin A, b,
B u I' B 3gaHnm He npesbiwaeT 25% CyMMapHOW nnowaan BCceX pasMeLleHHbIX B HEM nomeLlleHunii (Ho He Bonee
5000 mM2) n nomelleHns kaTteropuin A, b, B o6opyaytoTcst ycTaHOBKaMW aBTOMaTUYECKOro NOXapOTYLLEHUS.

32. 3gaHne oTHoCUTCA K kKaTeropuun [1, eCnm oHO He OTHOCUTCA K kaTeropusm A, b, B unu I

5. Kateropum HapyXHbIX YCTAHOBOK No NOXXapHOMW ONacHOCTHU

33. Kateropumm HapyHbIX yCTAHOBOK MO NOXaPHOA ONacHOCTW NPUHMMAKOTCH B COOTBETCTBUN C Tabn.7.

34. OnpepeneHne KaTeropuii HapyXHbIX YCTAHOBOK CrieyeT OCYL|eCTBNSATb NyTEM MOCIeLOBaTENbHON
NPOBEPKN NX NPUHAANEXHOCTU K KAaTeropusam, npuBefeHHbIM B Tabn.7, oT Bbiclien (A_H) K Huswen (O_H).

35. B cnyvyae, ecnu u3-3a OTCYTCTBWA [aHHbIX NPEACTaBMNAETCS HEBO3MOXHbIM OLEHUTb BENUYUHY
WHAMBMAYANbHOrO pUcka, AonyCcKaeTCsl MCMONb30BaHNE BMECTO HEE CreayoLLnX KpUTepPUEB.

Tabnuua 7
Kareropusa KpuTepun OTHECEHMS HaPyXHOM YyCTAHOBKM K TOM MM MHOM
HapyXHOM KaTeTopuy IO IOXAapHOM ONacCHOCTU
YCTaHOBKU
A H YcTaHOBKa OTHOCUTCHA K Kareropum A _H, ecJm B HeN
IPUCYTCTBYIIOT ( XpPaHATCH, nepepabaTbBanTCA

TPAHCIOPTUPYITCH) TOpluKMe Tasb; JIETKOBOCIJIaMeHaolyeCs
XUIKOCTU C TEMIepaTypol BCIBIKKM He 6Oosee 28° C;
BemecTBa W MM MaTEepUAaJsE, — CIOCOOHBIE TOpeThL Nnpu
B3aUMONEVCTBMY C BOJOM, KMCJOPOAOM BO3myxa ul Mim mpyT
C IOpyTOM; TMpU yCJIOBUM, UTO BEJIMUUHE UHIUBUIYAJLHOTO
pricka Npu BO3MOXHOM CTOPAHUM  yKa3aHHBIX BENECTB C
obpazoBaHueM BOJIH mabjenusa npesnmaeT 10(-6) B TOoO Ha
paccroannu 30 M OT HaApPyXHOM yYCTaHOBKU

B_H YcTaHOBKa OTHOCUTCA K KaTeropum B_H, ecImn B HeM
NPUCYTCTBYIOT ( XpaHATCH, rnepepabaTLBATCA

TPaHCIOPTUPYITCA) Topounre net vl wn BOJIOKHA

JIETKOBOCIJIAMEHARMMECHS XUAKOCTU C TEMIePaTypOll BCIIBIIKU
Gojiee 28° C; ropoure KUIOKOCTU, [IpU YCJIOBUM, UTO
BeJIMUVHa UHIUBUIYAJbHOTO PYCKa NPU BO3MOXKHOM CTOPaHUM
nete- ul MM NapoOBO3OYWHBIX CMecel C oOpa30oBaHVeM BOJIH
nasyeHus npesebmaeT 10(-6) B Ton Ha paccroaHum 30 M oT
HapyXHOM YyCTaHOBKMU

B_H YcTaHOBKa OTHOCUTCA K KaTeropmum B_H, ecIm B HeM
[IPUCY TCTBYIOT ( XpaHATCH, rnepepabaTLBARTCA
TPaHCIOPTUPYIOTCH) Topoumre ul v TPpYIOHOTOPIUME
XM IKOCTH; TBEpIbe Topure ul vy TPpYIOHOTOPUME
BemecTBa u/ mam Mmartepuass ( B Tom umciae neumm  wl mim
BOJIOKHA); BemecTBa u/ MM MaTepuasiel, CHOCOOHBEE IIPU
B3aUMOOENCTBMM C BOLOM, KMCJIOPOAOM BO3Oyxa ul MimM IOpyT
C OPpYyTOM TOPEThb; HEe PealjM3yiloTCa KPUTEepUM, [103BOJADINE
OTHECTM yCTaHOBKY K KaTeropmaM A H WM BE_u, npmu
YCJIOBUM, UTO BeJIMUMHA MHOVMBUIYAJLHOTO prcka mnpu
BO3MOXHOM CTOPaHMM yKa3aHHBIX BeWeCTE 1/ Uiy MaTepraliob
npesomaeT 10(-6) B Ton Ha paccroaHun 30 M OT HapyxXHOM




YCTaHOBKU

I' u YcTaHOBKa OTHOCUTCA K kKaTeropum I[I' H, ecImn B HeM
[IPUCYTCTBYIIOT ( XpaHATCH, nepepabaTeBanTCA

TPAHCMNOPTUPYTCA) HeTopouMe BemecTBa ul MM  MaTepuasbl
B TOpAdYeM, pacKaJieHHOM u/ MM PacIUIaBJIEHHOM COCTOSHUM,
npoLecc oOpaboOTKM KOTOPEIX COINPOBOXIAETCHA  BblOEJIEHMEM
JIYUUCTOTO TerJia, WCKp un/ uim rjamMeHu, a Takxe Topilune
Tase, KMOKOCTU U/ MM TBEpIbe BelleCcTBa, KOTOPEIE
CXUTATCA WM YyTUIM3MPYIOTCA B KadecTBe TOIIMBa

I H YcTaHOBKa OTHOCUTCA K Kareropum [ H, ecym B Heul
IPUCYTCTBYIOT ( XpaHATCH, nepepabaTeBaTCA

TPAHCIOPTUPYITCHA) B OCHOBHOM HeTopiuue bBemectsa ul M
MaTepuaJsbl B XOJIOOHOM COCTOSHMM M IO [IepPEeUMCJIEHHBIM
BBHIlE KPUTEPMSAM OHa He OTHOCMTCS K KaTeropmuaMm A _H,
B u, B_H I'H

[Ona kateropuin A_ Hn b_H:

rOPU3OHTarnbHbIA pasMep 30HbI, OrpaHM4YMBalOLLEA ra3onapoBO3AYLUHbIE CMECUM C  KOHUEHTpauuen
roplOYEro BbILLE HUXXHEro KOHUEHTpaunMoHHoro npegena pacnpoctpaHeHusa nnameHu (HKIMP), npesbiwaeT 30 m
(BaHHBIA KPUTEPUIA MPUMEHSAETCHA TOMNBbKO ANA rOpHYMX rasoB U Napos) u/unu pacyeTHoe U3bbITOYHOE AaBneHue
npw cropaHum raso-, Napo- Un NblNeBo3ayLHON cMecy Ha paccTosiHUM 30 M OT Hapy>XHOW YCTaHOBKMW NpeBbILLAeT
5 klMa.

[ns kateropuun B_H:

WHTEHCMBHOCTb TENMIOBOrO M3MNy4YeHus OT ovara noxapa BeLljecTB W/Mnu maTepuarnos, yKa3aHHbIX AMs
kaTeropumn B_H, Ha paccTosaHuM 30 M OT HApPY>KHON YCTaAHOBKW NpeBbILLaeT 4 KBT X M2.

6. MeToabl pacyeTa 3Ha4YE€HUI KPUTEPUEB NOXKAPHOM ONAaCHOCTH
HapyXHbIX YyCTaHOBOK

MeToabl pacyeTta 3Ha4eHUI KpUTEPUEB NOXXapPHOM ONAaCHOCTHU
And ropryux rasoB v napos

BeiOop 1 0OOCHOBaHME PAaCUeTHOT'O BapMaHTa

Pacuertr TOPM3OHTAaJIbHEIX pas3sMepoB 30H, OT'PaHMYMBAaRIMX raso- "
IapoBO3OyWHEIE CMeCM C KOHLeHTpalMel Tropiouero eolue HKIIP, IpM  aBapuUMHOM
NOCTYIUIEHMM TOPKUMX Ta30B I I[IapOB HEHATPEeTHX JIETKOBOCIIJIaMEeHAIMXCH
XMIOKOCTEN B OTKPBITOE MNPOCTPaHCTBO

PacueT M30BITOWHOTO HABJIEHMSA M UMMIYJIbCa BOJIHBI HaBJIEHMA I[IpPM  CIOPaHMUU
CMeceM TOopKoUMX Tals0B UM [IapOB C BO3OYXOM B OTKPHTOM MNPOCTPAaHCTBE

Bbi6op M 060CHOBaHUE pacYeTHOro BapuaHTa

36. Bbibop pacuyeTHOro BapuaHTa criefyeT OCYLIECTBMSTb C Y4ETOM FofOBOW 4acToThbl peanusauuu u
nocnefacTBUA TeX WNAW WHbIX aBapuiHbIX cuTyauun. B kauecTBe pacyeTHOro ANs BbIMUCNEHWUS KpUTEPUEB
MOXapHOI OMacHOCTW ANS TOPYMX TasoB W NapoB CreayeT NPUMHUMAaTb BapwaHT aBapuu, ANs KOTOPOro
npousBeeHMe ro40BOI YacTOThbl peanu3auuy 3Toro BapuaHTa Q_w 1 pacyeTHOro M3GeITOYHOro faBneHus densTa
P npu cropaHuu rasonapoBoO3fyLUHbIX CMECEN B Cryyae peanu3auvy ykasaHHOro BapuaHTa MaKCUMarbHO, TO
€CTb!

G=Q x JenbTa P =max. (26)
w

PacueT BenuumHbl G Npon3BOAUTCS criefyoLwumM obpasom:
a) paccmMaTpuBaloTCs pasnuyHble BapuaHTbl aBapun v ONPEAENSOTCH U3 CTAaTUCTUYECKUX AaHHbIX UMK Ha
OCHOBE rO[J0BOIA YaCTOTbl aBapuii CO CropaHMeEM rasonapoBO3AyLUHbIX cMecell Q_wi Ans 3TUX BapuaHTOB;



6) ONnS Kaxgoro U3 paccmaTpuBaembiX BapuaHTOB OMPEAEnsAtTCHA MO W3NOXEHHOW HWKEe MeTOAMKe
3HayeHus pacyeTHoro ns3bbIToyHOro AasneHus densta P_j;

B) BbluMCnATCA BenuunHbl G_i = Q_wi x [denbTa_Pi ona kaxzoro us paccmaTpuBaeMblX BapuaHTOB
aBapuu, cpeaun KoTopbIX BbIOMpaeTcs BapuaHT ¢ HaubonbLlumMm 3HavyeHnem G_i;

r) B Ka4eCTBe pacyeTHOro Ans onpefeneHns KpuTepueB MoXapHONW ONacHOCTU NPUHUMAETCA BapuaHT, B
KOTopoM BenuumHa G_i MakcumanbsHa. py 3TOM KONUYEeCTBO roproymMX rasoB M NapoB, BbilIeALUUX B aTMocdepy,
paccyuTbiBaeTCH, UICXOA4A U3 paccMaTpuBaemMoro CLieHapusa asapumn ¢ y4eTom nyHkTos 38 - 43.

37. Tlpn HEBO3MOXHOCTW peanusauuMu OMUCaHHOro BbilLEe MEeToda B KavyecTBe pacyeTHoro crnegyet
BblbupaTb Haubornee HebnaronpuATHbIA BapuaHT aBapuu WMNU Nepuos HopmarnbHOW paboTbl annapartos, npu
KOTOpOM B OOpasoBaHWM FOPHOYUX ra3onapoBO3AYLLUHbIX CMecel yyacTByeT Hauborbllee KONMUYECTBO rasoB U
napoB, Hambonee onacHbIX B OTHOLLEHWMW NOCNEACTBUIA CropaHus aTux cMeceir. B aTom cnyvyae konu4yecTso rasos
1 NapoB., BblLEALINX B aTMOcKepy, pacCyMTbIBAETCA B COOTBETCTBMM C NyHKTamu 38 - 43.

38. KonuuyectBo nocTynuBLUMX BELLECTB, KOTOpble MOryT obpasoBbiBaTb roptoume rasoBoO3AyLUHbIE WK
napoBo3AayLUHble CMecK, onpeaenseTcs, UCXOAs U3 cneayoLwmx NpeanochInok:

a) NpoOUCXOAMUT pacyeTHas aBapus 04HOro U3 annapaToB cornacHo N.36 unu n0.37 (B 3aBUCUMOCTHU OT TOrO,
KaKoW 13 NMoAxXo[0B K onpefeneHnio pacyeTHOro BapuaHTa aBsapuv NPUHAT 38 OCHOBY);

©) BCe cogepxMmoe annaparta nocTynaeT B OKpyXatoLLee NPOCTPaHCTBO;

B) MPOUCXOQUT OOQHOBPEMEHHO yTEYKa BELeCcTB M3 TPpyOOnNpoBOAOB, MUTAKOLWUX annapaT no npsmMomy u
oOpaTHOMY NOTOKY B TEYEHUE BPEMEHM, HEOOXOAMMOrO ANst OTKIYEHMS TPyOONpoOBOAOB.

PacyeTHoe Bpems oTknoueHnsa TpyGonpoBOAOB ONPeaenaeTcs B KaXAOM KOHKPETHOM crnyvae, ucxoas m3
peanbHON 0OCTaHOBKU, U JOMKHO ObITb MUHMMAIbHBIM C Y4ETOM NACMOPTHBIX AAHHBIX HA 3aMOpHbIe YCTPOWCTBA,
XapaKkTepa TEXHONOrMYecKoro npoLecca v Buga pacyeTHON aBapuu.

PacueTHoe BpeMs oTknoveHUs TpybonpoBOAOB crefyeT NPUHMMaTh paBHbIM:

BpeMeHN cpabaTblBaHUA CUCTEM aBTOMATMKM OTKIMOYEHUS TpybonpoBOAOB COMMacHO MNacnopTHbLIM
JaHHbIM YCTaHOBKW, €Cnu BEpPOATHOCTb OTKa3a CUCTEMbl aBTOMaTuku He npesbiwaet 0,000001 B rog wnu
obecneyeHo pesepBunpoBaHue ee arneMeHToB (Ho He BGonee 120 c);

120 ¢, ecnu BepoOATHOCTb OTKasa CUCTEMbl aBTOMaTuku npesbiwaet 0,000001 B rog n He obecneyeHo
pes3epBUpPOBaHNE €€ 3NTEMEHTOB;

300 c npu py4HOM OTKITHOUYEHUMN.

He ponyckaetcs UCnonb3oBaHWE TEXHWYECKMX CPEACTB AN OTKMYEHMSA TPyOONpoOBOAOB, AMNA KOTOPbIX
BPEMS OTKIMHOYEHUS NpeBbILLAET NpUBEAEHHbIE BblLle 3HaYEHUS.

Mopn "BpemeHem cpabaTbiBaHWA" U "BpeMeHeM OTKIOYEHUs" crieqyeT NMOHUMaTh NPOMEXYTOK BPEMEHU OT
Hayana BO3MOXHOrO MOCTYMMEHUS roployero BelecTsa U3 Tpybonposoda (nepdopauus, paspbiB, U3MEHeHUe
HOMWHanNbLHOMO AaBfeHUs W T.N.) 4O MOMHOMO MpekpalleHus MOCTYMMNEHUS rasa Unu XUAKOCTM B OKpyXaiwLllee
NpPOCTPaHCTBO. bbicTpogencTByoWmMe KranaHbl-OTcekaTenn AOMKHbI aBTOMaTUYECKU MepekpbliBaTb nogady rasa
WNN XMAKOCTU NPU HapyLUEHUN 3NEKTPOCHABXEHUS.

B ncknounTenbHbIX Cryvyasx B YCTAHOBIEHHOM MOpsAAKe AOMYCKaeTCs NpeBbileHne NpuBeLeHHbIX Bbille
3Ha4YeHWn BPEMEHMN OTKIYeHUs TpybonpoBohoB crneunanbHbiM peLleHneM COOTBETCTBYHOLMX MUHUCTEPCTB UMK
BEJOMCTB NO cornacoBaHuto ¢ [ocroptexHag3opoM Poccun Ha MNOAKOHTPOMbHbIX €My MPOU3BOACTBAX W
npeanpuatnax n MUYC Poccuu;

r) NPONCXOAMUT UCNApPEHME C MOBEPXHOCTU Pa3nUBLLUENCH XUAKOCTU; NNoLWaib ucnapeHns npu pasnuee Ha
ropu3oHTarnbHy0 MOBEPXHOCTb onpeaenseTcsa (NpyM OTCYTCTBUMM CMPAaBOYHbLIX UMW WHbIX 3KCMEPUMEHTarnbHbIX
JaHHbIX), UCXOAS M3 pacyeTa, YTO 1 N CMecel M pacTBOpoB, cogepxawux 70% u mMeHee (MO Mmacce)
pacTeBopuTenei, pasnueaeTca Ha nnowaamn 0,10 M2, a ocTanbHbIX XugkocTen - Ha 0,15 m2;

) MPOUCXOAUT TakkKe UcCnapeHue XUOKOCTeR W3 eMKOCTeW, 3KCNyaTUpyeMbIX C OTKPbITbIM 3epKariom
XWOKOCTHU, N CO CBEXEOKPALUEHHbLIX NOBEPXHOCTEN;

€) ANUTENbHOCTb UCMapeHus XUAKOCTU NMPUHUMAETCS pPaBHOW BPEMEHW ee MOSHOro MCNnapeHus, HO He
6onee 3600 c.

39. Macca rasa m, kr, MOCTYNMBLUErO B OKpyxalwllee MNpoCTPaHCTBO MNpU pacyeTHON asapwuu,
onpegensaeTcs no doopmyne

m=(V +V )x po 27)

a T T

roe V_a - obbem rasa, BbllleALero u3 annapara, m3; V_T - 00bem rasa Bbileawero n3 Tpybonposoaa,
M3; pO_T - NNOTHOCTb rasa, Kr X M(-3).
Mpun aTom

V =0,01x P XV, (28)
a 1



roe P_1 - paBneHuve B annaparte, kla; V - o6bem annapata, M3;

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

roe V_1T - o6bem rasa, Bbileallero M3 TpyGonposoga A0 ero OTKMoueHus, M3; V_2T - o6beM rasa,
BbilLeALero U3 TpyGonpoBoAa Nocne ero OTKIYeHUs, M3;

V =qgxT, (30)
1 T

roe q - pacxop rasa, onpefensieMbslil B COOTBETCTBUN C TEXHOMOMMYECKUM pernaMeHToM B 3aBUCMMOCTU OT
JaBrneHns B TpyboMpoBOAE, €ro guameTtpa, TeMnepaTtypbl rasoBoi cpegbl n T.4., M3 X c(-1); T - Bpewms,
onpepensemoe no n.38, c;

2 2 2 2
V =0,01x mu x P x(rL+rL+..+rL), (32)
2 T 11 22 nn

roe P_2 - makcumanbHoe [OaBneHue B TpyGonpoBoAe MO TEXHONMOrMYeckoMy permameHTy, kMa; r -
BHYTPEHHWIN paguyc Tpybonpoeohos, M; L - AnvHa TpyGonpoBOOB OT aBapuitHOro annaparta 4o 3aaBUXKeK, M.

40. Macca napoB >XWAKOCTU M, Kr, NOCTYNMUBLUMX B OKPY’KaloLLlee NPOCTPaHCTBO NPpU HamMyuy HECKOMbKUX
WCTOYHMKOB UcnapeHnss (MOBEPXHOCTb PasnUTON XWAKOCTW, MOBEPXHOCTb CO CBEXEHaHECEHHbIM COCTaBOM,
OTKPbITbIE EMKOCTU U1 T.N.), ONPEAENSAETCS U3 BblpaXKeHNs

m=m+m +m +m (32)
P eMK CB. OKp rnep

roe m_p - macca XWAKOCTW, McnapuBLUENCA C MOBEPXHOCTW pasfnuBa, Kr; M_eMmK - Macca XWUAKOCTU,
ncnapuBLUEACS C MOBEPXHOCTEN OTKPbITbIX EMKOCTEeN, Kr; M_CB.OKp - Macca >XWAKOCTWU, ucnapuBLLUERCcs C
MOBEPXHOCTEN, Ha KOTOpble HAHECEH MPUMEHSIEMbIA COCTaB, Kr; M_Mep - mMacca XWAKOCTW, UCMapuBLUEACs B
OKpYy>atoLLiee NPOCTPaHCTBO B Cryvae ee neperpesa, Kr.

[Mpun aTOM Kaxkgoe n3 cnaraembix (M_p, M_eMK, m_CB.OKp) B popmyrie (32) onpeaensioT U3 BblpaXeHus

m=WXxF xT, (33)

2!

roe W - MHTEHCUBHOCTb Ucnapenus, Kr X ¢(-1) x m(-2); F_u - nnowagp ucnapeHus, M2, onpegensemas B
COOTBETCTBUM C [.38 B 3aBUCUMOCTU OT MaccChbl XWAKOCTU m_M, BbllUeALIEed B OKpyXatoLlee npocTpaHcTBo; T -
NPOAOIKUTENBHOCTb MOCTYMMEHUS MapoB FErkoBOCNNAMEHSIOWNXCA U FOPHOYMX XUAOKOCTEW B OKpyxawLllee
NPOCTPaHCTBO corfacHo n.38, C.

BenuuunHy m_nep onpepensioT no dopmyrne (npu T_a > T_kun)

2 c(T- T)
a KUIT
m = min{0,8m ; m }, (34)
nep ol L n
MCII

rge m_n - macca BbllefLwen neperpeton xugkoctu, kr; C_p - yaenbHas TEnnoeMKOCTb XUAKOCTU Mnpu
Temnepatype neperpesa xugkoctn T_a, bk x kr(-1) K(-1); T_a - TemnepaTtypa neperpeTton XWAKOCTU B
COOTBETCTBUM C TEXHOMOMMYECKUM PErfnamMeHToM B TEXHONOormyeckoMm annapate unu obopygosanuu, K; T_kun -
HopMarnbHas Temnepartypa kuneHusa xupkoctu, K; L _umcn - ygenbHas TennoTa WCMAPEHUs KMAKOCTW npu
Temnepatype neperpesa xuakoctu T_a, [k x kr(-1).

Ecnu aBapuitHasi cutyaums cBs3aHa C BO3MOXHbLIM MOCTYMNIEHNEM XUAKOCTU B PaCMbIIEHHOM COCTOSIHWM,
TO OHa JomkHa ObITb yuTeHa B chopmyrne (32) BBEAEHMEM AOMNOMHUTENBHOMO CNaraemoro, yumTbiBatowero obLyo
Maccy NOCTYNUBLLEN XNAKOCTU OT PacnbifSOWLMX YCTPONCTB, UCXOASA U3 NPOACIKUTENBHOCTU NX paboThbl.

41. Macca m_n BbillefLwen XUAKOCTK, Kr, onpeaensaeTca B COOTBETCTBUN C N.38.

42. IHTeHcBHOCTL McnapeHus W onpedenseTca no ChpaBOYHbIM U 3KCNepUMEHTanbHbIM AaHHbIM. [Ong
HeHarpeTbIx JIBXX npu oTcyTCTBMM QaHHbLIX gonyckaeTcsa paccuntbieat W no dopmyne



-6
W =10 kB. kopenb (M) X P, (35)

H

rae M - monsipHast macca, r X Mmonb(-1); P_H - AaBneHue HacbILEHHOro napa npu pacyeTHoi TemnepaTtype
XXWUOKOCTM, ONpPeAEnseMoe no CnpaBoYHbIM AaHHBIM B COOTBETCTBUM C TpeboBaHusmu 0.3, kMa.

43. [ina COKMKeHHbIX yrneBoaopoaHbix razos (CYI) npn oTCYTCTBMM AaHHbIX AOMYCKAETCSA paccyMTbiBaTbh
yAaenbHyto maccy ucnapusLueroca CYIN m_cyr ns nponuea, kr X M(-2), no popmyne

M t
m = —xX( T- T)x(@2x naMbna X KB. KOpeHb( ——) +
cyr L 0 X TB m xa
ucn
5,1x kB. kopenb(Re) X mambma Xt
B
+ ) (36)
d

roe M - monsipHast macca CYT, kr x monb(-1); L_wncn - monbHasa tennoTta ucnapexnus CYI npn HavyanbHoOM
Temnepatype CYI T_x, [k x monb(-1); T_O - HayanbHaa TemnepaTtypa martepuana, Ha NOBEpPXHOCTb KOTOPOro
pasnueaetca CYI, K; T_x - HavanbHasa Temnepatypa CYI, K; nambga_TB - KO3PULNUEHT TEnnonpoBOgHOCTH
MaTepuana, Ha NoOBEPXHOCTb koToporo pasnueaetca CYT, BT x m(-1) x K(-1);

JaMbna
TB
a= - KO3bbMLUMEeHT
C X PO
TB TB

TEMNepaTyponpoBOAHOCTU MaTepuana, Ha NOBEPXHOCTb koToporo pasnueaetca CYI, M2 x c(-1); C_TB -
TENNOEMKOCTb MaTepuana, Ha NoBepXxHOCTb KoToporo pasnueaetca CYT, [k x kr(-1) x K(-1); po_TB - NNOTHOCTb
martepuana, Ha NoBEPXHOCTb koToporo pasnusaetcs CYI, kr x M(-3); t - TekyLLee BpeMs, C, TPUHUMAEMOE PaBHbIM
BpeMeHu nonHoro ucnapexHus CYrI, Ho He 6onee 3600 c;

ud -1
Re = unciio Pemuosenca, U - CKOPOCTH BOBMOYNMHOTO [OTOKa, MX C ;
HIO
B
4F
d= xB. xopens ( ) - xXapaKTepHBNM pasMep nposamea CYI, M; HO_B -
nm

KMHEMaTNYeCcKas BA3KOCTb BO3Ayxa, M2 X c(-1); nambaa_B - KO3 ULUMEHT TENNONPOBOAHOCTH BO34YXa,
BT x M(-1) x K(-1).

Popmyna 36 cnpaseagnuea ans CYI ¢ Temnepatypont T_>x <= T_kun. MNpu Temnepatype CYI T_x > T_kun
[OOMNOMHUTENBHO paccuMTbiBaeTcs macca neperpetbix CYI m_nep no dpopmyne 34.

PacuyeT ropu3oHTanbHbIX pa3MepoB 30H, OrpaHNYUBaIoOLNX
raso- M napoBo3ayLiHble CMeCcK ¢ KOHUeHTpauueun roptovero Bbiwe HKIP,
npu aBapuMHOM NOCTYMNSIEHUMN FOPIOYUX ra3oB U NapPOB HeHarpeTbIX
rierkoBoCNIaMeHsAIOLWUXCS XXUAKOCTEN B OTKPbITOE NPOCTPaHCTBO

44, TopusoHTanbHbIE pasMepbl 30Hbl, M, OrpaHU4YMBalOLME OOMacTb KOHUEHTPaUMWiA, MpeBbILIAOLWMX
HKHWUIA KOHLEHTPALUMOHHbIA Npeaen pacnpocTtpaHeHust nnamexun (C_HKNp), BIMUCASIOT No hopmynam:
ansa roptounx rasos (I'M):

m



T 0,333
R =14,5632x ( ), (37)
HKIIP po xC
T HKIIP

0N NapoB HeHarpeTbIxX nerkoBocnnameHstowmnxes xugkocten (JIBXK):

P m
z 0,813 z 0,333
R =3,1501 x kB. kopenb ( K)X( —) x( —) (38)
HKIID C po X P
HKIIP n n
M
po = :
r,n V x(1+0,00367 xt)
0 p

rgoe m_r - macca NOCTynMBLUMX B OTKpbITOe npocTpaHcTBo [T npu aBapuiHOW cCUTyauuw, Kr; po_r -
nnoTHocTb T Npu pacyeTHON TemnepaTtype v aTMocdepHoM AdasneHuu, kr X mM(-3); m_n - macca napos JIBXK,
NOCTYNMUBLUMX B OTKPbLITOE NPOCTPaAHCTBO 3a BpeMs MOSHOro ucnapexus, Ho He 6onee 3600 ¢, Kr; po_n - NNOTHOCTb
napos JIBXX npu pacyeTHon TemnepaType u aTmocdepHom AasneHun, kr X mM(-3); P_H - gaBneHne HacblLEeHHbIX
napos JIBXX npu pacyeTHon Temnepartype, kla; K - koaddnuneHT, npuHuMaemsii paeHbim K = T/3600 ana JIBX; T
- NPOAOIXMTENbHOCTL MocTynneHus napoB JIBXX B oTkpbiToe npocTpaHcTBO, C; C_HKAP -  HWXKHUNA
KOHLIEHTPaLUMNOHHBIA nNpeaen pacnpoctpaHeHusa nnamenu I unu napos JIBXK, % (06.); M - monsipHas macca, Kr X
kmonb(-1); V_O - MonbHbIi 06beM, paBHbIi 22,413 M3 X kMonb(-1); t_p - pacyeTHasa TemnepaTtypa,°C.

B kayecTtBe pacuyeTHOW TemnepaTtypbl cregyeTr MNpUHUMaTb MakCUMalbHO BO3MOXHYH TemnepaTypy
BO34yxa B COOTBETCTBYIOLLEWA KITMMaTUYECKOW 30HE WM MakCUMAarbHYK BO3MOXHYK TemnepaTypy BO3gyxa no
TEXHONOMMYECKOMY PErNaMEHTY C Yy4ETOM BO3MOXHOIO MOBLILLIEHNS TEMMNeEpPaTypbl B aBapuitHOW cuTyauuun. Ecrin
TaKoro 3Ha4YeHusi pacyeTHON TemnepaTypbl t_p MO KakUM-NMOO NpuynHaM ONpPefenuTb He YAAEeTCs, AONYyCKaeTCs
npuHMMaTh ee pasHon 61°C.

45. 3a Ha4yano oTcyeTa ropm3OcHTanbHOrO pasmepa 30Hbl MPUHUMAIT BHELLHWE rabapuTHble pasMepsbl
annapaTtoB, YCTaHOBOK, Tpybonposodos 1 T.n. Bo Bcex cnyvyasax 3HadyeHne R_HKNP JOMKHO ObiTb HE MeHee 0,3 M
ana ' wn NBX.

PacuyeT U306bITOYHOrO faBneHUs u uMnynbca BOJIHbI AaBJ1eHUA NpPpUu CropaHum
cmecen roproymx razoB M NapoB ¢ BO34YXOM B OTKPbITOM NPOCTpPaHCTBEe

46. Micxoas M3 paccMaTpuBaeMoro CLeHapus aBapum, onpegenseTcs Macca m, Kr, FopoYmnx rasos U (1nw)
napoB, BbILUEALUNX B aTMOC(EPY M3 TEXHOMOMMYECKOro annaparta B COOTBETCTBUM C NyHkTamu 38 - 43.

47. BenuunHy usbbiTouHoro gaenexus [enbTa P, kMa, passvBaemMoro npu cropaHui rasonapoBo3ayLUHbIX
CMeceil, onpeaenstoT no gopmyne

0,33 0,66 2 3
Iemsra P= P X(0,8m /r+3m /r+5m /Ir), (39)
0 rnp np np

roe P_0O - atmocdepHoe gasneHue, kla (gonyckaetca npuHumMaTh paBHbiM 101 klla); r - paccTtosHue oT
reOMETPUYECKOrO LIEHTPa rasonapoBo3fyLHOro obrnaka, M; m_np - NpuMBEAEHHAss Macca rasa wnu napa, Kr,
BblYUCIAETCA NoO bopmyne

m=(Q /Q)xmxZ, (40)
np cr O

roe Q_cr - yaensHas TennoTta cropaHusa rasa unu napa, Ox x kr(-1); Z - KoappuUMEHT y4acTUs roproymx
rasoB 1 NapoB B ropeHuun, KOTOpbIid gonyckaeTcs npuHumath pasHbiM 0,1; Q_O - koHCTaHTa, paBHas 4,52 x 10(6)
Ix x kr(-1); m - mMacca ropro4ymx rasos u (MnNu) napos, MOCTYNMUBLUMX B pes3ynbTaTe aBapun B OKpyxawLiee
MPOCTPAHCTBO, Kr.

48. BennunHy nmnynbca BonHbl gaeneHus i, Na x ¢, BbIMUCASIOT No popmyne



0,66
i=123xm /Ir. (42)
np

MeTop pacueta 3HaYeHUA KPUTEPUEB NOXKAPHON ONACHOCTH AJIA FOPHOYMNX NbISIEN

49. B kayecTBe pacyeTHOro BapuaHTa aBapuu Ans ONpeaeneHus KpUutepues NoXapHOW onacHoOCTU ANs
roptoumx nbinen cnepyet BblbvpaTbh Haubonee HebnaronpusATHBIA BapuaHT asapuu UnuW Nepuoj HOopManbHOR
paboTbl annapartoB, MpU KOTOPOM B FOPEHMM MbIIEBO3AYLLUHOW CMECUM y4vacTByeT Haubornbluee KOnuM4ecTBo
BELLeCTB UNu MmaTepumanos, Hanbonee onacHbIX B OTHOLLUEHWUWN NOCNEACTBUNA TAaKOro ropeHus.

50. KonuyecTBo NOCTYNMBLUKNX BELLECTB, KOTOPblE MOryT 0Opa3oBbLIBaTL roploYne NbiNeBo3ayLUHbIE CMECH,
onpefenaeTcs, UCXOAA W3 MPeanocblkKM O TOM, YTO B MOMEHT pPacyeTHOW asapuv npousoLlrna nnaHoBas
(peMOHTHbIe paboTbl) UMM BHe3anHas pasrepMeTusauus O4HOro M3 TEXHOMOrMYeckux annapatoB, 3a KOTOpPOii
nocregosan aBapuiiHbiil BbIGPOC B OKpy»KatoLLee NPOCTPaHCTBO HaxoAMBLLECS B annapaTte nbinu.

51. PacyeTHas macca nbinu, NOCTYNUBLUEA B OKpyXatlollee NPOCTPAHCTBO MpW pacyeTHOW aBapwum,
onpegenseTcsa no opmyne

M=M +M , (42)

B3 aB

roe M - pacyeTHas Macca NOCTYNUBLLENW B OKpyXKarllee MNpOCTPaHCTBO roptoder nbiin, kr, M_B3 -
pacyeTHas Macca B3BUXpUBLUENACH Mblnn, kr; M_aB - pacyeTHas macca nbinu, NOCTYNMBLUEN B pesynbTaTe
aBapuNHOM cuTyauum, Kr.

52. BenuynHa M_B3 onpegenseTcs no opmyne

M = K x KX M, (43 )

B3 T B3 I1

roe K r - gons roptoyei neinm B 0OLWel macce OTNoXeHwin nbinu; K B3 - fons OTNOXeHHOoN BONM3m
annapata nbinu, cnocobHolW neperTM BO B3BELUEHHOE COCTOSHUE B pesynbTaTte asapuiiHon cuTyauun. B
OTCYTCTBUE 3KCMEpPUMEHTanbHbIX AaHHbLIX O BenuynHe K_B3 gonyckaetca npuHumatse K_B3 = 0,9; M_n - macca
OTNnoXuBLUENcA BONM3KN annapaTa Nbin K MOMEHTY aBapuu, Kr.

53. BenuynHa M_aB onpegenseTtcd no opmyne

M=( M +gxT)xK, (44)

aB arl I1

roe M_an - macca roptodeit nbinu, BolbpacbiBaeMOi B OKpyKatoLlee NpoCTPaHCTBO MNpu pasrepmeTnsaumnm
TEXHONOMMYECKOro annapara, Kr; Mpu OTCYTCTBMM OrpaHM4MBaloLMX BbIOPOC MNbINMA WMHXEHEPHbIX YCTPOWNCTB
cnefyeT nonaratb, YTO B MOMEHT pacyeTHOW aBapum MNPOUCXOAMT aBapuiiHbI BbIOPOC B OKpyKaloLlee
NMPOCTPAHCTBO BCEW HaxOAMBLUEWCS B annapate Mbiin; g - Mpou3BOAUTENbHOCTb, C KOTOPOW MPOAOIIKaeTCH
NOCTYNIEHNE MbINIEBMAHBIX BELLECTB B aBapuiAHbIA annapat no TpybonpoBoAamM A0 MOMEHTA X OTKITHOYEHUS, KT X
c(-1); T - pacyeTHOe BpeMs OTKIIOYEHUS, C, onpedenseMoe B KaxX4oM KOHKPETHOM crnyvyae, UCXOAsA U3 pearbHON
obcTaHoBkW. CrnegyeT NpMHUMATL paBHbIM BpeMeHU cpabaTbiBaHUS CUCTEMbl aBTOMaTUKK, eCNN BEPOATHOCTbL ee
OoTKasa He npesbiwaeT 0,000001 B rog unm obecnedyeHo pesepBupoBaHue ee anemeHToB (HO He Gonee 120 c); 120
C, ECNN BEPOATHOCTb OTKa3a cucTembl aBToMaTuku npesbiwaeT 0,000001 B rog u He obecneyeHo pesepBupoBaHme
ee anemeHToB; 300 c nNpu py4yHOM OTKAYeHUU; K_n - koapUUNEHT MNblNeHns, NpeacTaBnsaloWwmnii OTHOWEHNe
Maccbl B3BELUEHHOW B BO3dyxe MbINM KO BCEW Macce nbinu, nocTynuellen u3 annapata. B oTtcytcTeue
3KCMepUMEHTanbHbIX AaHHbIX O BenuyuHe K n gonyckaeTcsa npuHuMath: 0,5 - Ang nbinei ¢ gUCNEepPCHOCTLIO He
meHee 350 mMkM; 1,0 - Ang nbinei ¢ AMcnepcHocTbio MeHee 350 MKM.

54. N36biTouHOE faBnexne Jensta P Ans roptoymnx neinein paccuntblBaeTcs cnegyowmm obpasom:

a) onpeaensioT NPUBEAEHHYIO Maccy roprodert neinvm m_np, Kr, no gpopmyne

m = MxZ xH/ H, (45)

np T TO

roe M - macca roptoveid nbiny, NOCTYNMBLLEN B pe3yfbTaTe aBapun B OKPYXKaloLLEe NPOCTPAHCTBO, Kr; Z -
KO3 PULIMEHT y4acTus NblnNu B FOPEHWUN, 3HAYEHNE KOTOPOro AOMYCKAETCA NPUMHUMaTh paBHbiM 0,1. B oTAenbHbIX
060CHOBaHHbIX Cry4asix BEMMYMHA Z MOXET ObITb CHMXEHA, HO He MeHee YeM Ao 0,02; H_T - TennoTa cropaHus
nbinu, X x kr(-1); H_TO - KOHCTaHTa, NpuHMMaemas paBHoi 4,6 x 106 [1x x kr(-1);



©) BbIUMCNIAT pacyeTHoe n3bbITouHoe fAasneHune Jensta P, klMa, no dopmyne

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

rge r - paccTosHMe OT LeHTpa NbineBo3gywHoro obnaka, M. [JonyckaeTca oTCYUTbIBaTb BEUYUHY I OT
reoMeTPUYECKOro LieHTpa TEXHOnornyeckon yctaHosku; P_0 - aTmocdepHoe gaenenue, klla.
55. BenuunHy nmnynbsca BonHbl gasneHus i, lNMa x ¢, BbIMUCNAKT o dopmyne

0,66
i=123m Ir. 47
np

MeTtop pacyeTa UHTEHCUBHOCTU TeNJIOBOIo U3ny4yeHus

56. NHTEHCUBHOCTb TEMMOBOro U3My4YEeHUs1 paccymTbIBaIOT ANS ABYX Clyvaes noxapa (unu Ans Toro u3
HUX, KOTOPbIA MOXET ObITb peannsoBaH B AaHHON TEXHONOMMYECKOA YCTaHOBKe):

noxap nponusos JIBX, DK unu ropeHve TBepabIX roprounx MaTepuanos (BKIOYas ropeHue nbinu);

"OrHEHHbIN Wap" - KpynHomacLwTabHoe Anddy3noHHOE ropeHne, peanmayemoe npu paspbiBe pesepByapa
C roptoyen XUAKOCTbIO UM ra3oM Moj AaBMNeHMEM C BOCMITaMEeHEHNEM COLEPXKUMOro pesepayapa.

Ecnn Bo3moxHa peanu3aumsa oboux cnyvyaes, TO MpU OUEHKe 3HaAYEeHWA KpUTEpUS NOXKapHON OMacHOCTU
yynTbiBaeTCS Hanbonbluas U3 AByX BENUYUH MHTEHCUBHOCTY TEMNOBOMO U3MYYEHUS.

57. VIHTEHCMBHOCTb TEnnoBOro u3nyyeHus g, KBT x M(-2), Ans noxapa nponuea >XUAKOCTU Unu npu
ropeHumn TBepAbIX MaTepuanos BbIYUCASIOT NO opmyne

q=E F x Tay, (48 )
fq

roe E_f - cpegHenoBepxHOCTHasA NNOTHOCTb TEMMOBOro U3nyvyeHus nnameHu, kBT x m(-2); F_q - yrnosow
KO3 PULMEHT 06ny4eHHOCTH; Tay - KO3 PUUNEHT NponycKkaHna atmocdepsbl.

3HayeHne E_f npuHMMaeTcs Ha OCHOBE MMEIOLUUXCH IKCNEpUMEHTamnbHbIX AaHHbIX. [nA HeKkoTopbiX
XWAKNX YrNeBoAOPOAHbIX TONMWB YKa3aHHbIe AaHHbIe NpuBedeHbl B Tabn.8.

Mpu OTCYTCTBUM AaHHbIX AONyCKaeTca NnpuHuMaTh BenuuuHy E_f pasHoii: 100 kBT x m(-2) ana CYT, 40 kBT
X M(-2) ans HedprenpoaykTos, 40 KBT X M(-2) Ansa TBepAbIX MaTepuarnos.

Tabnuua 8
Cpe.quHOBerHOCTHa;I NJIOTHOCTb TensiIoBOro niny4eHusa niameHu B 3aBUCUMOCTH
OT AMaMeTpa o4yara u ygesibHasAd MaccoBas CKOPOCTb BbIropaHua Ana HeKOTopbIX
XUOKUX yrneBoaopoOaHbLIX TONNUB
[ I
]
Tonameo | E_f, kBr x wm(- 2)
M, |
I T I |xr x M(-2) x|
|d:10 M |d:20 M |d:30 M |d:40 M |d:50 M
c(-1) |
| | | | |
|
chr ( Meran) | 220 | 180 | 150 | 130 | 120
0,08 |
| | | | |
I | | | | |
cyrT | 80 | 63 | 50 | 43 | 40
0,10 |




(ponaubyTan) |

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

InsesibHOE | 40 | 32 | 25 | 21 | 18
0,04 |

TOMIIUEO | | | | |

HedTs | 25 | 19 | 15 | 12 | 10
0,04 |

Mpumeyvanume. [na gnametpoB oyaroB MeHee 10 m unum 6onee 50 m cneayeT nNpuHUMaTb BenuuuHy E_f
Takow xe, Kak u ans oyaros gnameTpom 10 M 1 50 M COOTBETCTBEHHO.

PaccunTbiBatoT adbdhekTUBHLIN guameTp nponuea d, M, No gopmyne

4xF
d= KB. KOp€Hb ———, (49)
nm

roe F - nnowanb nponvea, M2.
BbluncnsioT BeicoTy nnamenun H, M, no opmyne

0,61
M
H = 42d( ), (50)
po ( xB. kopeHs (g x d)
B

roe M - ygenbHas MaccoBas CKOPOCTb BbIFOpaHWs Tonnuea, kI X M(-2) X c(-1); po_B - MNNOTHOCTb
oKkpyxatoLlero Bosgyxa, kr x M(-3); g = 9,81 m x c(-2) - yckopeHue cBob04HOro nageHus.
OnpegensatoT yrnosow koadduumeHT obny4yeHHocT F_q no dopmynam:

2 2
F = kB. kopenb (F +F), (5 1)
q % H
roe F_v, F_H - daktopbl 00ny4YeHHOCTM ANA BepTUKaNbHOW W TOPWU3OHTANbHON  MOLaAokK

COOTBETCTBEHHO, onpeaendemMbie C NOMOLLbIO Bblp&)KGHI/IVIZ

1 1 h h
F = —Xx[ —xarctg( ) - x {arctg( KB. KOPEHb
% nm S 2 S
kB. kopens(S - 1)

S-1 A ( A+1)x(S-1)
( ) - xarctg(  xB. xopens ( )1, (52)
S+1 2 (A - 1) x(S+1)
kB. kopenbs(A - 1)
1 (B-1/9) (B+1)x(S-1)
F = X[ xarctg( xB. xopensn( ) -

H nu 2 B-1)x(S +1)



kB. kopeHb( B - 1)

(A-1/S) ( A+1)x(S-1)
- x arctg(  xB. xopens( N, (53)
2 (A-1)x( S+1)
kB. kopenb( A - 1)
2 2
a=(h +S +1)/(2S); (54)
2
B=(1+S)/(2S); (55)
S =2r1/d; (56)
h = 2H/d, (57)

rae r - paccTosiHMe OT reOMEeTPUYECKOro LieHTpa nponvea Ao obnyvyaemoro obbekTa, M.
OnpegenstoT KoadduuUneHT nponyckaHna atmocdepbl No popmyne

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

58. VIHTEHCMBHOCTb TEMMOBOrO U3Ny4YeHns g, KBT X M(-2), Ans "OrHeHHOro wapa" BbiMUCAT No dopmMyne

(48).

BennunmHy E_f onpenensitoT Ha OCHOBE WMEIOLUUXCSH 3SKCMEPUMEHTanNbHbIX AaHHbIX. [onyckaeTcs
npuHumMmatb E_f paBHbiM 450 kBT X M(-2).

3HaveHune F_q BbIMMCASIOT No hopmyne

H/D +0,5
S
F = y (59)
q 1,5
2 2
4X[(H/D +0,5)+ (/D) ]
S S

roe H - BbicoTa UeHTpa “orHeHHoro wapa“, M; D_s - apdeKkTuBHbIA gnameTp “"orHeHHoro apa“, m; r -
pacctosHne oT obnyyaemoro obbekTa OO TOYKM Ha MNOBEPXHOCTM 3EMMM HENOCPEeACTBEHHO MOA LEHTPOM
"orHeHHoro wapa“, m.

ObdhekTUBHLIN guameTp "orHeHHoro wapa" D_s onpedenstoT no opmyne

0,327
D =533m (60)
S

rae m - Mmacca roptovero BeLecTsa, Kr.
BenunuuHy H onpegensatoT B xode chneuuwanbHbiX uccnegosaHuin. Jonyckaetca npuHumatb BenunyuHy H
paBHon D_s/2.
Bpewms cylectBoBaHMA "OrHEHHOro wapa“t_s, ¢, onpegenstoT no dopmyne

0,303
t =0,92m . (61)
S

KoadpdomumeHT nponyckaHmsa atMocdepbl Tay paccyuTbiBaloT no hopmyne
-4 2 2

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



7. MeToq OLIEHKM MHAUBUAOYANbLHOIO pUCKa

59. HacTtoswmin MeTod NPUMEHUM ANs pacyeTa BenuuuHbl UHAMBUAYaANbHOrO pucka (Jarnee no TeKCTy -
prCcKa) Ha Hapy>XHbIX YCTAHOBKaX NpW BO3HWKHOBEHUW TaknNX MopaxawLmnx pakTopos, kak n3bbiTOYHOE AaBreHue,
pasBMBaeMoe MNpu CropaHuun raso-, Napo- UM NbiNeBO3AYLLHbIX CMECEN, U TEMNNOBOE M3NyYEeHWEe Mpu cropaHuu
BELLEeCTB N MaTepuanos.

60. BennunHy mHauBmAayanbHoro pucka R_B npu cropaHuy raso-, napo- UInu MblfeBo3ayLUHbIX CMecen
paccunTbIBalOT Mo opmyne

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

roe Q_Bi - rogosas YacToTa BO3HUKHOBEHMUS i-i aBapun C ropeHnem raso-, napo- Unu NbineBo3ayLUHON
CMECH Ha paccmaTpuBaeMoi Hapy»XHoW yctaHoBke, 1/rof; Q_BIlli - ycnoBHas BEpOATHOCTb NMOpaXeHWUs Yenoseka,
HaxoAsLlerocs Ha 3a4aHHOM PacCTOSHWW OT HAapPYXHOW YCTaHOBKW, M3ObITOYHLIM AaBfiEHUWEM Npu peanusauun
yKasaHHOW aBapuu i-ro TMNa; n - KOMYeCcTBO TUMOB paccMaTpUBaEMbIX aBapuil.

3HayeHns Q_Bi onpepensaloT M3 CTaTUCTMYECKMX AAHHbIX WM Ha OCHOBE METOAMK, W3MOXEHHbIX B
HOPMaTUBHbIX AOKYMEHTaX, YTBEPXKAEHHbIX B yCTaHOBNEHHOM nopsiake. B dopmyne (63) AonyckaeTcs y4uTbiBaThb
TONbKO OAHY Haubonee HeBNaronpuATHYO aBapuio, BenumumHa Q_B Ans KOTOpO NMPUHMMAETCA PaBHOW rofoBoii
YacToTe BO3HMKHOBEHMS NoXapa C ropeHneM raso-, napo- UNu NbiNeBo3ayLLHbIX CMECER Ha HApPYXXHON yCTaHOBKe
No HOpPMaTWBHBbIM AOKYMEHTaM, YTBEPXAEHHbIM B YCTAHOBMEHHOM rnopsAke, a 3HadyeHve Q_BI1 BbIMUCNATD,
ncxods U3 Macchl roproYMX BELLECTB, BbilWeALWwnX B aTMocdepy, B COOTBETCTBUM € fin. 37 - 43.

61. BenuuuHy uwHAMBMAYyanbHOrO pucka R_MN npyv BO3MOXHOM CropaHuu BeLlecTB W MaTepuanos,
yKasaHHbIX B Tabn.7 ans kateropuu B_H, paccunTbiBatoT no popmyne

n
R = cymma Q xXQ (64)
n i=1fi f i

roe Q_fi - rogoBas yactoTa BO3HUMKHOBEHUS MoXapa Ha paccmaTpuBaeMon Hapy>XHON YCTaHOBKe B criyvyae
asapuu i-ro Tuna, 1/roa; Q_fni - ycnoBHas BepOATHOCTb MNOPaKEHUS YenoBeka, HaxOAsLerocs Ha 3afaHHOM
PacCTOSIHUM OT Hapy>KHOW YCTaHOBKM, TEMMNOBbLIM U3MNyYeHWEM NpW peanusaunm asapuu i-ro Tuna; n - KONMYecTso
TWUMNOB paccmMaTpuBaeMblX aBapui.

3HayeHne Q_fi onpenensalT U3 CTATUCTUYECKMX OAHHbIX WM HAa OCHOBE METOAMK, W3NOXEHHbIX B
HOPMAaTUBHbIX AOKYMEHTAX, YTBEPXKAEHHbIX B YCTAHOBNEHHOM NOPSAAKE.

B dopmyne (64) ponyckaeTcs y4yuTbiBaTb TOMbKO OAHY Hanbonee HebnaronpuaTHYK aBapuio, BENUYnHa
Q_f Ang koTopow NpUHUMAaETCA paBHOW rofoBOW YacTOTe BO3HUMKHOBEHUSA MOXapa Ha Hapy>XHOW yCTaHOBKE MO
HOPMAaTUBHbIM JOKYMEHTaM, YyTBEPXAEHHbIM B YCTAHOBNEHHOM NOpsAake, a 3HavyeHne Q_fn BblYMCNATb, Ucxoas u3
MacChbl FOpOYMX BELLECTB, BblLLEALUNX B aTMOCdepy, B COOTBETCTBUM C NyHKTamu 37 - 43.

62. YcnosHyto BeposiTHOCTb Q_BIi nopaxeHus yenoseka M3BbITOYHbIM JaBNEHNEM NPU CropaHuu raso-,
napo- UK MbIfIEBO3AYLLUHBIX CMECei Ha pacCTOAHWUM  OT 3ANULEHTPa ONpPeaensoT cneayowmm obpasom:

BblUMCNAOT U3bbITOYHOE AasneHune [ensta P 1 umnynbc i no MeTogam, onnucaHHelM B pasgene 6 (Metoabl
pacyeTa 3HaYeHWU KPUTEPUEB NOXapPHOW ONAcHOCTU ANS roproynx rasoB W MapoB UMM METO[ pacyeTa 3HavYeHWi
KpUTEepueB NoXapHON ONacHOCTU ANS roprovmnx nbinem);

ncxoasa ns saHaveHnin denbta P 1 i, BbIMUMCNSAIOT BENWYMHY "NpobuT"-dyHKuun P_r no dpopmyne

Pr=5-0,26In(V), (65)
8,4 9,3
17500 290
V=( —_— ) (. —) (66)
IemeTa P i

roe OenbTa P - n3bbiTouHoe aaBneHue, lNa; i - umnynsc BOMHbl AaBneHus, Ma x c;

C nomouwybio Tabnuubl 9 onpefenslT YCNOBHYO BEPOATHOCTb MopadkeHus yenoseka. Hanpumep, npu
3HaveHumn P_r = 2,95 3HayeHne Q_Bn = 2% = 0,02, a npu P_r = 8,09 3Ha4yeHne Q_Bn = 99,9% = 0,999.

63. YCroBHyl0 BEpPOATHOCTb MOpaXeHua YernoBeka TennoeblM u3nydeHvem Q_flli  onpepenstoT
cnegywowmm obpasom:

a) paccuyuTbiBaloT BENMYKHY P_r no cdopmyne



1,33
P =-149+256Intxq ), (67)
r

roe t - adpeKkTMBHOE Bpemsi 3KCMNO3ULMW, C; - WHTEHCMBHOCTb TENMOBOro uanydveHus, kBT x m(-2),
onpefensemas B COOTBETCTBUMN C METOAOM pacyeTa MHTEHCUBHOCTU TEMMOBOro U3nyyeHus (pasgen 6).

BenunuuHy t HaxopaT:

1) ansa noxapos nponueos JIBX, K n TBepAbix maTepnanos

t=t +x/u, (68)
0

roe t_0 - xapaktepHoe Bpems obHapyXeHUs noxapa, ¢, (gonyckaeTrcsa npuHumatb t = 5 c); X - paccTosHne
OT MecTa pacnofioXeHns Yyenoseka 40 30Hbl, rAe UHTEHCUBHOCTb TEMMOBOro U3ny4yeHns He npesblwaeT 4 kBT x m(-
2), M; U - CKOPOCTb ABMXEHNS YernoBeka, M X ¢(-1) (gonyckaeTtcs npuHumaTth u =5 M x c(-1));

2) Ans BO3JENCTBUS "OrHEHHOro Lwapa” - B COOTBETCTBUM C METOAOM pacyeTa UHTEHCUBHOCTY TENIOBOro
n3nyyeHus (pasgen 6);

©) ¢ nomolyptio Tabn.9 onpeAenstoT YCnoBHylO BeposaTHOCTb Q_[i nopaxeHus yenoBeka TeEnnoBbIM
N3nyyYyeHnem.

64. Ecnn gna paccmatpuBaeMoll TEXHOMOrMYECKOW YCTAHOBKW BO3MOXEH Kak Moxap nponvea, Tak u
"OrHeHHbIN Wwap", B dopmyne (64) [OMmKHbI ObITb y4TEHbI 06a yKasaHHbIX BbILLE TUMa aBapuw.

Tabnuua 9
3HaueHus yc.ﬂOBHOﬁ BE€pPOATHOCTU NopaKeHusa YyerioBeka
B 3aBUCUMOCTHU OT BEJINYUHDI P_r
| |
|
YcyioBHas Benmuuua P_r
BEPOATHOCTb
| | | T T T | | | T
|nopa>1<eHM,q, % 0 | 1 | 2 | 3 | 4 | 5 | 6 | 7 |
8 | 9
| | | ] ] | ] | |
| | | | | 1 | | | | | 1
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 |
| | | | | | | | | |
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 |
| | | | | | | | | |




5,05

5,31

5,58

5,92

6,41

5,10

5,36

5,64

5,99

6,55

5,13

5,39

5,67

6,04

6,64

| 5,15

| 5,41

| 5,71

| 6,08

| 6,75

5,18

5,44

5,74

6,13

6,88

0,20

0,40

0,50

| 0,60

0,70

| 50 | 5,00
5,20 | 5,23 |
|
60 | 5,25
547 |550 |
|
70 | 552
577 |581 |
|
80 | 584
6,18 | 6,23 |
|
90 | 6,28
7,06 |733 |
|
—— |
| - | 0,00
080 |09 |
|
——| |
| 99 | 7,33
788 809 |
|

7,41

7,51

7,58

| 7,65

7,75

* [lanee no TeKCTY - NOMELLEHWIA 1 3aaHniA
** [lanee rno TEKCTY - HAapPYXXHble YCTaHOBKU

MaTepwuanbl HacTosLero NpunoXeHua NpuMeHsaTca ang cnyyas 100 m/po_r,n V_cB) < 0,5 C_HKIIP, rge
C_HKIP - HWKHWIA KOHUEHTPAUMOHHLIA Npefen pacnpoCTpaHeHUs nnameHu rasa unu napa, % (06.), u gns

PacuyeTHOe onpeaeneHue 3HauyeHus koapcpuumnenta Z ydyacTtuda roproymx rasoB

M NapoB HeHarpeTbiX JIerKOBOCNIaMEHALWMUXCA XKUAKOCTEN BO B3pbIBe

MpunoxeHue
PekomeHaoyemoe

MoMeLLEHNIA B POPME NPSIMOYrofbHOro napannenenuneaa ¢ OTHOLWEHMEM AMUHbI K LWWpKHe He Gonee 5.

1. KosbduumenT Z yuyacTyda TOPOUMX Ta30B M [MAapOB JIETKOBOCIJIAMEHSALIXCH

XKUOKOCTEN

B3pEIBE

paccumTeiBaeTCHA I10 (j;)opmynaM:

1 1
npm X <=-L
HKp 2
-3
5x 10 nm
m
1 1
npm X >-L

nY

( c+
r,n0

nY >-S
HKOp 2

<=-S
HKnp 2

3aJaHHOM YPOBHE

HKIIP
—)

IoeJjibTa

Y Z

HKIIP

SHAUMMOCTH Q( c> 0

HKIID,

1)



-3 C
5x10 HKIIP
= —po ( C+ —)FZ (2)
m r,n O oesibTa HKIIP,

roe C_0 - npeaaKkcnoHeHUnanbHbIn MHOXUTENb, % (00.), paBHbIA:
npu OTCYTCTBUW NOABWXKHOCTW BO3AYLLHON CPeAbl A4S FOPHOYNX rasos

3 m
c =3,77x 10 _— 3
0 poV

I" CB
npy NOABWXKHOCTMN BO3AYLUHOW cpeabl AN rOpHoYrX ra3oB

2 m
c=3 x10 ——m—, 4)
0 poV U

I" CB
npu OTCYTCTBUM NOABUXKHOCTU BO3AYLLUHON cpefbl ANs NapOB fErkoBOCnNamMeHsIoWMXCH XNOKOCTEN

0,41
m x 100
c= c ) ®)
0 #C x po xV

H I1 CB

npn NnoaBMXHOCTK BOS,D,yLIJHOVI cpelbl Ana napoB nerkosocniiaMeHArLWnxeca Xunakocten

0,46
m x 100
c= c( ) (6)
0 #C x po xV

H I1 CB

rge m - macca rasa unnu napos JIBXK, nocrtynawownx B 00bemM NOMeLLEHNS B COOTBETCTBUN C pasgenom 3,
Kr, genbTa - 4oNYyCTUMbI€ OTKNOHEHNA KOHLUEeHTpauun npu 3agaBaemMom ypoBHE 3HAYUMOCTU

Q( c> Q), NpUBe e HHbIE B Tabmmue 0O1; X ,Y ,Z -

HKIIP HKIIP HKIIP
paccroguya no ocam X, Y nu-”Z OT MCTOUHMKA T[OCTYIUJIEeHVS Tas3a WM [apa,
OTPaHMUYEHHEIe HIKHUM KOHLEHTPAUVMOHHEM I[PEeHeJIOM PaClIpOCTPaHeHMA I1JIaMeHN
COOTBETCTBEHHO, M, paccuuTmBaioTca no dopmysam (10 - 12) npunoxexns; L,
S- [mMHa ¥ WMpUHAa I[IOMENleHUS COOTBETCTBEHHO, M, F - njomans [oja
oMeleHmsd, M2,

U - noABWXHOCTb BO3AYLUHOW cpeabl, M X ¢(-1); C_H - KOHLEHTpaunsa HacblLEHHbIX NapoB NPy pacyeTHON
Temneparype t_p, T, Bo3gyxa B nomeLleHum, % (06.).
KoHueHTpaumsa C_H moxeT BbITb HangeHa no dopmyne

P
H
c =100
H P
0

()

roe P_H - gaBneHue HacbilWeHHbIX MapoB NpU pacyeTHoOW TemnepaTtype (HaxoAuTCa U3 CnpaBOYHOWA
nutepartypesl), kMa; P_0 - atmocdepHoe aaeneHne, pasHoe 101 kla.

Tabnuua N1



XapakTep pachpenesieHrsa KOHLEeHTpaLui Q(C > Q) nesbTa
Isia TopouMx T'a30B [IPY OTCYTCTBUM [NOOBUXHOCTU 0,1 1,29
BO3OYWHOM CpemIs 0,05 1,38
0,01 1,53
0,003 1,63
0,001 1,70
0,000001 2,04
IUia TopouMx Tas30B MPM [OOBMXHOCTM BO3IOYMHONM 0,1 1,29
cpemnel 0,05 1,37
0,01 1,52
0,003 1,62
0,001 1,70
0,000001 2,03
19 napoB JIETKOBOCIUIAMEHAKIMXCHA KUOKOCTEN IpU 0,1 1,19
OTCYTCTBUM TOIABMXHOCTY BO3IOYUHOM CpPEemIbl 0,05 1,25
0,01 1,35
0,003 1,41
0,001 1,46
0,000001 1,68
I71a napoB JIETKOBOCIUIAMEHAKRIMXCHA KUOKOCTEN IpuU 0,1 1,21
MOOBMXHOCTU BOB3OYMHOM CpeIb 0,05 1,27
0,01 1,38
0,003 1,45
0,001 1,51
0,000001 1,75
Beqmurna ypoBHA sHaumMocTy Q ( c> C) BHIOMpPAETCH, ncxona muUs3
OCOBEHHOCTEelM TexHOJIOTMUECKOTO mpolecca. Jonyckaercsa npuHumats Q(C > ()
pasuem 0,05.

2. BenuunHa koadbduumMeHTa Z yyactTus napoB NEerkoBOCMNAMEHSIOLUMXCS XUAKOCTEN BO B3pbiBE MOXET
ObITb ONpegeneHa no rpaduky, NPUBEAEHHOMY Ha PUCYHKE.
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“Npaduk onpefeneHns BennynHbl KoadduUneHTa Z y4acTusi Napos NEerkoBOCNNaMEHSOLLMXCA XUAKOCTEN BO
B3pblBe"

3HayeHusa X onpegensaoTcs no hopmyne

C /C*, ecim C <=C%*;
H H
X ={
l, eci C > C¥,
H

(8)

roe C* - BenuunHa, 3agaBaemas COOTHOLLUEHUEM

cC*= o¢u C ,
cT

(9)

roe du - acbPeKTUBHbIN KO3 DULMEHT N3BbITKA FOPIOYEro, MPMHUMaEMbIA paBHbIM 1,9.
3. PaccTosHua X_Hknp, Y_HKNp 1 Z_HKNp paccyuTbiBatOTCs No hopmynam:

0,5

neabTa C



X = KLKIn —m8 ) (10)
vxknp 1 2 C
HKIIP
0,5
nesibTa C
0
Y = K S(KIn _); (12)
vknp 1 2 C
HKIIP
0,5
nenbra C
0
Z = KHA(KXKIn —mm™m™M) , (12)
vxknp 3 2 C
HKIIP

roe K 1 - KospuUMEHT, NpuHMMaembld paBHbiM 1,1314 gna ropioumx rasoB u 1,1958 ans
nerkosocnIameHsaoLWmMXcs xuakocten; K_2 - kosd@uUnUeHT, NpuHMMaeMbli paBHbiM 1 Ang roptoymx rasos n K_2 =
T/3600 ang nerkoBocnnameHsawLwmxca xuakocren; K 3 - koacpduumeHT, npuHuMaembli pasHbiMm 0,0253 ans
roproYmMx rasoB Npu OTCYTCTBUM MOABMXHOCTU BO3AYLUHOW cpedbl; 0,02828 AN roprovmx rasos rnpu NoABMXHOCTU
Bo3ayLWHom cpeabl; 0,04714 onsa nerkoBoCnnaMeHsIOWUXCA XUAKOCTEN NPU OTCYTCTBUU NOABMXKHOCTU BO3AYLLUHON

cpeabl 1 0,3536 4ns NerkoBOCnnamMeHSALWMXCA XUOKOCTER NpyU NOABUXKHOCTU BO3AYLWIHOW cpedbl; H - BbicoTa
NOMELLEHNS, M.



