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JIETKOBOCIIJIAMEHARIMXCSA XUOKOCTENM BO B3PEIBE

HacTosilme HOpMbl yCTaHaBnuBalOT METOAMKY onpedeneHvus KaTeropui nomewleHun n 3gaHunm (unu
yacTen 3gaHui Mexay NPOTMBOMOXAPHBIMU CTEHaMWM - MOXapHbIX OTCEKOB)* NMPOWM3BOACTBEHHOIO W CKNagcKoro
Ha3Ha4YeHWs Mo  B3PbIBOMOXAPHOMW M  MNOXapHOM  OMacHOCTM B 3aBUCMMOCTM  OT  KOnMdectBa U
MOXXapoB3PbIBOOMACHLIX CBOWCTB Haxoaswmxcsa (obpallalowmxcs) B HUX BELWECTB M MaTepuarnoB C Y4eTOM
0CODOEHHOCTEN TEXHOMOMMYECKMX NPOLIECCOB Pa3MELLEHHBIX B HUX NPOM3BOACTB, @ Takke MEeTOOUKY OonpeaereHuns
KaTeropum HapyXHbIX yCTAaHOBOK NMPOM3BOACTBEHHOIO M CKINaACKOro Ha3Ha4YeH s  no no)kapHowm onacHoOCTU.

MeToavka onpeneneHns Kateropuin NOMeELLEHUA U 30aHUIA MO B3PbIBOMOXAPHOW M MOXapPHOW ONacHOCTU
OOJDKHA MCMOoSib30BaTbCA B MPOEKTHO-CMETHOM WM SKCMITyaTaluMOHHOW OOKYMEHTaUuUW Ha 34aHusi, NMOMELLEHUsT U
HapY>XHbl€ YCTaHOBKM.

Kateropym nomeweHuin W 34aHUin  NPeanpustMiA U ydpexaeHun  onpejensioTca Ha  ctagum
NPOEKTUPOBAHUSA 30aHUA N COOPY>KEHUIN B COOTBETCTBUM C HACTOSALLMMU HOPMaMM U BEOOMCTBEHHBIMW HOpMamMu
TEXHOMOrMYecKoro NPOEKTMPOBaHNS, YTBEPXKAEHHBIMW B YCTAHOBNEHHOM MOpPsiaKe.

TpeboBaHMa HOPM K HapyXHbIM YCTaHOBKaM [OMKHbl YYMTbIBATbCA B MNPOEKTAX Ha CTPOUTENLCTBO,
paclimpeHme, PEKOHCTPYKLMIO U TEXHUYECKOE NEPEBOOPYXKEHUE, NPU U3MEHEHUAX TEXHONOMMYECKMX NPOLECCOB U
npy 3KChnyaTaunm HapyXHbIX YCTaHOBOK. Hapsaay ¢ HacTosAwmMMn HopMaMu crniefyeT Takke pyKOBOOCTBOBAaTbLCS
NOSNIOXXEHNSAMN BEOOMCTBEHHbIX HOPM TEXHOSIOrMYECKOro npOEeKTUPOBAHUS, KacaloLWMXCs KaTeropmpoBaHua
HapYXHbIX YCTAHOBOK, YTBEPXAEHHbIX B YCTAHOBINIEHHOM MOPSAKE.

B obnacTtn oueHKkn B3pbIBOONACHOCTU HACTOSILLME HOPMbI BbIOENSAOT KaTeropum B3pbIBOMOXKapPOOMNaCHbLIX
nomelleHnn 1M 34aHuKi, Oonee AeTanbHasa Knaccudukaums KOTOpbIX MO B3PbIBOOMACHOCTU M Heobxoaumble
3alUTHbIE MEPONPUATUS OOMKHbI PErMaMeHTUPOBAaTLCA CaMOCTOATENbHLIMW HOPMATUBHBIMY AOKYMEHTaMW.

KaTeropyn nomelueHMin M 30aHuin, onpenesieHHble B COOTBETCTBUM C HACTOSILLMMW HOpMamu, criegyet
NPUMEHATb AN YCTaHOBMEHUA HOPMATMBHBIX TpeboBaHMM Mo 0OecrneyeHuto B3PbIBOMOXAPHOW W MOXapHON
©€e30nNacHOCTU yKa3aHHbIX NMOMELLEHMI U 34aHWNIA B OTHOLUEHUM NITAHUPOBKU M 3aCTPOMKKU, STAXKHOCTU, NnoLwagen,
pasMeLleHns MOMELLEHNIN, KOHCTPYKTUBHbBIX PELUEHUIN, NHXEHEPHOTo 060pya0BaHuMS.

HacTtosme Hopmbl HE pacnpoCTPaHATCS:



Ha NoOMELLEeHNs1 1 3gaHus Ang NpouM3BOACTBA M XpaHEHWs1 B3pbiBYaTbIX BellecTB (aanee - BB), cpeacts
WHUUMMpoBaHua BB, 34aHWst M COOpYXeHWsi, MPOEKTUpyemble MO creuuanbHbiM HOpMaM W npasBwusam,
YTBEPXKAEHHbIM B YCTAHOBINEHHOM MOPSAKE;

Ha Hapy>XHble YCTaHOBKM ANs Npou3BOACTBa M XpaHeHus BB, cpeacts mHuuumnpoBaHua BB, HapyxHble
YCTaHOBKW, NPOEKTUPYyEMbIE NO cneunanbHbiM HOPMaMm U NpaBunam, yTBEPXXAEHHbIM B YCTAHOBIEHHOM NOpSAKe, a
TakKkKe Ha OLIeHKY YPOBHS B3PbIBOONACHOCTM HAPYXXHbIX YCTAHOBOK.

TepMUHbI U X onpefeneHus NPUHATbI B COOTBETCTBUM C HOPMAaTUBHLIMW JOKYMEHTaMu MO MOXapHOon
©e3onacHoCTM.

Moa TepMmuHOM "HapyxHast ycTaHoBKa" B HaCTOSALMX HOpMax MOHWMAaeTCA KOMMMEKC annapaToB U
TEXHOMOrMYeckoro 0o0OpyoOBaHUSA, pPACMOfIOKEHHbIX BHE 30aHUA, C HECYyWUMU U OBCAyXMBaKOLWLMMM
KOHCTPYKLMSIMMU.

1. O6wWume nonoxeHus

1. Mo B3pbIBOMNOXAPHON M NOXapHOM OMACHOCTU NOMELLEHUs nogpasgensatTcs Ha kateropumn A, b, B1 -
B4, ' u [, a 3gaHusa - Ha kaTteropun A, b, B, ' n [.

Mo noxxapHoW onacHOCTW HapyXHble YCTaHOBKM noapasaenstoTca Ha kateropum A_H, b5 H,B_H,_Hu [_H.

2. KaTteropum B3pbIBONOXAPHOW M MOXAPHOW OMacHOCTM MOMELLEHWA M 30AaHUA OMpenensitoTcs Ons
Hambornee HebnaronpuMsTHOrO B OTHOLUEHUW MOXapa Wnu B3pbiBa Nepuoda, UCxods M3 BuAa HaxOOsALMXCS B
annapatax M MOMELLEHUsAX TOpHYMX BELLeCTB M MaTepuarnoB, UX KOMMYeCcTBa WM MOXapoomnacHbIX CBOWCTB,
OCOBEHHOCTEN TEXHONOMMYECKMX NPOLIECCOB.

KaTeropnn noxapHOM OnacHOCTU HapY>XHbIX YCTAHOBOK OMNPeAEensoTcs, MCXoaa U3 Buaa HaxogsaLmMXcs B
HapY>XHbIX YCTAHOBKaX TrOPHYMX BELECTB M MaTepumarnoB, WX KOMMYECTBA U MOXapPOOMacCHbIX CBOWCTB,
0cobBeHHOCTEN TEXHONOrMYECKMX NPOLECCOB.

3. OnpegeneHve noxapoonacHblX CBOWCTB BELECTB W MaTepuarnioB NPOU3BOAUTCA Ha OCHOBaHWM
pe3ynbTaTtoB MWCMbITAHWA UMW pacyeToB MO CTaHOAPTHbIM MeToAuMKaM C Y4eTOM MapaMeTpoB COCTOSIHUSA
(oaBnenwus, Temnepartypbl U T.4.).

HdonyckaeTcs  MCMOMb30BaHWE  CMPaBOYHBIX  AaHHbIX,  OMNYONMKOBaHHBIX  FOMOBHBIMW  HAYYHO-
nccregoBaTenbCkUMKU OpraHmM3auusMy B obnactu noxapHon 6e3onacHoCTM unm BblaHHbIX [OcydapCTBEHHOM
cnyx6ou cTaHgapTHbIX CMPaBOYHbIX OAHHbIX.

[onyckaeTcsa ncnonb3oBaHWe nokasaTtenen NoXxXapHom onacHOCTU ANA CMecen BewecTB U MaTtepuasnos no
Hanbornee onacHOMYy KOMMOHEHTY.

2. Kateropuu nomelleHnin no B3pbIBONOXAaPHOW M NOXapHON ONAacHOCTHU

4. KaTeropun noMmeLLeHnin No B3PbIBONOXaPHOMW N NOXapHOW ONacHOCTU NPUHMMAKOTCS B COOTBETCTBUU C
Tabn.1.

5. OnpegeneHne kaTteropun MOMELLEHUN creagyeT OCYLECTBNATb MyTeEM MOCnenoBaTeNbHOW NPOBEPKU
NPUHaANEXHOCTU NOMELLEHMS K KaTeropusim, npMBeaeHHbIM B Tabn.1, ot Beicwen (A) kK Huswen ().

Tabnuua 1
KaTeropus XapakTepucTUKa BEUEeCTB M MATEepMaljioB, HAaXONOAUMXCH
IIOMelleH I (oBbpawanmyxcsa) B IIOMeleHUN
A T'oproume 1asw, JIETKOBOCIIJIaMeHAIMeCqa KUOKOCTU C
B3PEIBOINIOXAPOOIAC— |TeMnepaTypoi BCIHBIIKM HEe Bosee 28°C B TakKoM
Hasa KOJIMYEeCTBE, UYTO MOIT'yT OOpas30BEHBATL B3PEHBOOIACHHE

Iaporas3oBO3OyIHHEE CMeCM, OIPM BOCIIJIaMEHEHMM KOTOPEIX
paszBMBaeTCsa pacyeTHOe WM3OEITOWHOE IaBJIeHMe B3phBa B
noMelmeHmy, npesblnamee 5 klla.

BemecTBa M MaTepuaJbl, CIOCOOHHE B3PHBATHLCS M TOPETH
IpY B3aMMOIEMCTBMM C BOIOM, KMCJIOPOAOM BO3AyxXa WK

IpyD C OPYyI'OM B TakKOM KOJMUeCTBe, UYTO pacdeTHoe
M30BEITOUHOE IaBJIEHME B3PEBA B I[IOMEUeHUM [OpeBbIIaeT b5
klla

B I‘oplor—_me TIBLJIN jZn)78 BOJIOKHa, JIETKOBOCIIJIaMeHAnmmeCcsd



B3PEIBONOXAPOONAC— |XUIKOCTM C TeMIepaTypol BCHeKKM 6Gojee 28°C, ropoumne

Hasda XUOKOCTM B TaKOM KOJIMUECTBE, UTO MOTYT OOpPasz30OBHBATH
B3PEBOOIMNACHHE MBEUJIEBO3OYIHEE MJIM [IapPOBO3IOYIIHEE CMEeCH,
OpM BOCIIJIaMEHEeHUM KOTOPHX pPasBUBAETCSI pacueTHoOe
MB@E;ITO‘{HO@ IOaBJIEHUE Bsmea B IIOMelleHUNM, npeBHLuaiomee
5 klla

Bl - B4 T'opoure M TpyOHOTOpUYME XUIOKOCTHM, TBEepIble Iopouue U
[IOXapoOOoIiaCHEE TPYyHOHOT'OpPIUME BelleCTBa UM MaTepMaJiel (B TOM YMCJIe IIBUIN
¥ BOJIOKHA), BelWecTBa WU MaTepualidl, CIIOCOOHBIE IPU
B3aVMMOIEVCTBMUM C BOIOM, KUCJIOPOIOM BO3IOyxXa MM IOPYyI
C OpyI'OM TOJIBKO I'OpeThb, NPM YCJOBMM, UTO I[IOMElEeHUHd,
B KOTOPBIX OHM MMEKOTCSH B HaJlMdMM MM ofOpaumalnTcsa, He
OTHOCATCHA K KaTeropmam A uiam B

T Heropwoumne BelecTBa u MaTepraJisl B ropaueM,
pPacKaJjIeHHOM MJIM PaclJIaBJIEHHOM COCTOSHMM, IIpOolecc
00paboTkM KOTOPBIX CONPOBOXIOAaETCHA BBLIEJIEHMEM
Jyd4uCcTOI'O Telljla, MCKPp WU IIJlJaMeHM; TopluKe TIasH,

XKMOKOCTM M TBepOple BeuecCcTBa, KOTOPEE CXMUI'alTCHd i
YTUIN3MPYITCA B KaueCTBe TOIIJIMBa

pil Her'oplotlme BemecTa M MaTepualJlbel B XOJIOOHOM COCTOAHMNM

MpumeyaHue:
PaspeneHne nomelleHnn Ha kateropum B1 - B4 pernameHTMpyeTCsl MOSNIOXKEHUSIMU, M3ITOXKEHHBbIMU B
Tabn.4.

3. MeTogbl pacyeTa KpuTepueB B3pPbIBOMNOXapPHOM OMAaCHOCTU NOMELLEeHUN

Beibop M ODOCHOBAaHME pPaCUETHOI'O BapMaHTa

PacueT m30OBITOUHOI'O IJaBJIEHUS B3pPEIBaA nyisa TOPIUUX Tas3o0B, 1apoB
JIETKOBOCIIJIAMEHSAIUXCS ¥ TOPUUX XUIKOCTEN

PacueT mM30OBITOWHOT'O HABJIEHMS B3PHEBA IOJI4 TOPKOYMX IBJIEN

OnpegpeneHre kateropuy Bl - B4 nomMelleHMM
OnpepnesieHre M3OBEITOUHOTO JaBJIEHMA B3pPEHBA [JIA BEUECTB UM MATEpPHAJOB,
CHOCOOHEIX BS3PHBATHCA M TOPEThH NPM B3aMMOIEMCTBMM C BOOOM, KMUCJIOPOOOM

BO3IOyXa WM IpyT C IOpyIT'OM
OnpenesieHue MBOBITOUHOT'O oaBJIeHUA B3PHIBA oJidg B3PBIBOOIIA CHEIX cMmecen,
cozepXxaulyx IopldMe TIas3bl ([Iapel) M IOBUIN

Bbi6op n o60ocHOBaHMe pacyeTHOro BapuaHTta

6. Mpu pacyeTe 3HAYEHWUIA KPUTEPUEB B3PbLIBOMOXKaAPHOW OMACHOCTM B KayecTBe pacyeTHOro crnegyet
BblGupaTb HamMbonee HeGNaronpusiTHbI BapvaHT aBapuvM WM Mepuod HopManbHoW paboTbl annapatoB, Mpu
KOTOPOM BO B3pblBE Yy4yacTByeT Haubonbllee KONMYecTBO BELLeCTB WM maTtepuarnoB, Hauboriee onacHbiX B
OTHOLLEHMM NOCIeACTBUI B3PbIBA.

B crnyyae ecnu ucnonb3oBaHME pacyeTHbIX METOAOB He MpeACTaBnseTcsl BO3MOXHbIM, [OMycKaeTcs
onpedesieHne 3Ha4YeHnin KpUTEPUER B3PbIBOMOXKAPHON OMAacHOCTM Ha OCHOBAHUM Pe3ySibTaTOB COOTBETCTBYHOLLMX
Hay4HO-MCCreaoBaTenbCkMx paboT, CornacoBaHHbIX U YTBEPXKAEHHbIX B YCTaHOBMEHHOM MNopsake.

7. KonuuyecTBo MOCTYNMBLUMX B MOMeELLEHME BeLLeCTB, KOTopble MOryT obpasoBaTb B3pblBOOMAaCHbLIE
rasoBo3ayLUHbIE UMW NapoBo3ayLUHbIE CMECH, ONpeaenseTcsa UCXoas U3 crieayoLwmxX NpeanochInok:

a) NpoucxoduT pacyeTHas aBapusi OIHOrO M3 annapaToB COrnacHo n.6;

6) BCce coaepXunMoe annapaTa nocTynaeT B MOMeLLEHME;

B) MPOMCXOAMT OOHOBPEMEHHO yTeuka BellecTB U3 TpyGonpoBoAOB, NUTAIOLMX annapaTt, o npsMoMy U
o6paTHOMY MoTokaM B Te4YeHne BpeMeHu, Heo6XxoaMMOro Ans OTKIoYeHUs TpybonpoBoaoB..



PacuyeTHOe BpeMsa oTknoYeHNss TpybonpoBOAOB ONpeaenseTcs B KaKOOM KOHKPETHOM Cryvyae Mcxoas u3
peanbHOW 0B6CTAHOBKM U OOMKHO ObITb MUHMMAanNbHBIM C Y4€TOM MACMOPTHBIX AaHHbIX Ha 3anopHble YCTPOWCTBA,
Xapakrepa TEXHONOrMYEeCKoro npoLecca u BMaa pacyeTHON aBapuu.

PacuyeTHoe BpeMsi OTKIHOYEHUS TPYOONPOBOAOB crieayeT NPUHMMAaTh PaBHbIM:

BpeMeHn cpabaTblBaHUS CUCTEMbl aBTOMATMKM OTKMOYEHUS TpybonpoBOO4OB COrMacHO MNacrnopTHbIM
JaHHbIM YCTaHOBKW, €CfM BEPOSITHOCTb OTKa3a CUCTEMbl aBTOMAaTuMkuM He npesbiwaeT 0,000001 B rog wnm
obecneyeHo pe3epBUPOBaHME €€ INIEMEHTOB;

120 c, ecnn BepoATHOCTb OTKasa cucTembl aBToMaTuku npesbiwaeT 0,000001 B rog n He obecneveHo
pe3epBMpPOBaHNE €€ 3NIEMEHTOB;

300 c npu py4HOM OTKITHOYEHUN.

He ponyckaeTcsa ucnonb3oBaHWE TEXHWYECKMX CPeACTB AN OTKMYeHUs TpybonpoBOAOB, ANS KOTOPbIX
BPeMS1 OTKIIOYEHNSI NPEBbILIAET NPUBEAEHHbIE BbilLE 3HAYEHNS.

Moa "BpemeHem cpabaTtbiBaHMs" 1 "BpeMeHeM OTKNIoYeHUs" cnegyeT NOHMMaTb NPOMEXYTOK BPEMEHMU OT
Hayana BO3MOXHOrO MOCTYMMEHMS FOpKYEero BelwecTBa M3 Tpybonposoga (nepdopauus, paspbiB, M3MEHEHUE
HOMWHAanNbHOIO AaBMneHMst U T.N.) 4O MOMHOro NpeKpalleHUs MOCTYMNeHUst rasa WM XUOKOCTU B MOMELLEHUE.
BbicTpoaencTBYIOWME KNanaHbl-OTCEKaTENW AOMMKHbI aBTOMAaTUYeCKU MepekpbiBaTb nogady rasa Wim XMOKOCTU
Npv HapyLLEeHUW aNeKTPOCHabXeHMS.

B ncknounTenbHbIX criyyasix B yCTaHOBIIEHHOM MOPSAKE LOMYCKAaeTCs NpeBbIlEHNEe NPUBEOEHHbIX BbILLE
3HaAYEeHU BpPEMEHM OTKIIOYEHUS TPYOOMNPOBOAOB crneumanbHbiM PELUEHMEM COOTBETCTBYHOLIMX deaepanbHbIX
MUWHUCTEPCTB U ApYyrux defeparnbHbliX OPraHoB UCMOMHUTENBHOW BNACTW MO COrnacoBaHuio ¢ focroptexHag3opom
Poccun Ha NoaKOHTPONbHbLIX eMy Npou3BoacTBax v npeanpusatuax n MUC Poccny;

r) MPOUCXOOUT UCMapeHne C NOBEPXHOCTY PasnMBLLENCH XUOKOCTU; NOLWaAb UCNapeHnst Mpu pasnuee Ha
non onpegensetcs (Mpu OTCYTCTBUM CMpPaBOYHbIX OAHHbLIX) MCXOAA M3 pacdeTa, 4To 1 § cMecen n pacTBOpOB,
cogepxawmux 70% n meHee (no macce) pactBopuTenewn, pasnuBaeTtca Ha nnowaan 0,5 M2, a ocTanbHbIX
XKuakocten - Ha 1 M2 nona NoMeLLEeHUs:;

) NpoucxoauT Takke WCMapeHue XMOKOCTM M3 eMKOCTEW, IKCMIyaTUpyeMbiX C OTKPbITbIM 3epKarnom
XWAKOCTU, U CO CBEXEOKPAaLUEHHbIX MOBEPXHOCTEWN;

€) ONUTENbHOCTb UCMapeHust KUOKOCTU NMPUHUMAETCSl PaBHOW BPEMEHM ee MOMHOr0 MUCMapeHusl, HO He
6onee 3600 c.

8. Konn4yecTtBo nbinu, KOTOpoe MOXeT 06pa3oBaTb B3PbIBOOMNACHYK CMECh, ONpeaenseTcs U3 cnegyLmx
npeanocbINoK:

a) pacyeTHOM aBapvv MpewecTBOBaNO MbliIEHAKONIEHME B  MPOU3BOACTBEHHOM  MOMELLEHUM,
NMPOUCXOASLLEE B YCIMOBUSX HOPMarbHOrO pexuma paboTbl (Hanpumep, BCMEACTBME MbINEBbIAENEHUS U3
HErepMeTM4YHOro NPoOM3BOACTBEHHOIO 060PYAOBaAHNUS);

0) B MOMEHT pacyeTHOW aBapuuM npous3owna nraHoBas (PEMOHTHble paboTbl) MM  BHe3anHas
pasrepmeTM3aumMsi OOHOrO U3 TEXHOSOTMYECKMX annapaToB, 3a KOTOPOW nocrnefoBasnl aBapuiHbIA BbIOpOC B
nomeLLeHe BCen HaxXo4MBLLENCS B annapaTe Mbinu.

9. CeoboaHbI 06BEM NMOMELLEHUSA ONpeaenseTcs kak pasHOCTb Mexay 06 beMOM NOMeLLEeHNs 1 06bEMOM,
3aHMMaeMbIM TeXHONormyecknm obopyaosaHnem. Ecnv ceobogHbIN 06beM NOMeLLEHUSA onpeaenuTb HEBO3MOXHO,
TO €ro JonycKaeTcs NpMHUMaTh YCroBHO paBHbIM 80% reomeTpuyeckoro obbeMa noMeLleHus.

PacuyeT N36bITOYHOroO AaBneHusl B3pbiBa ANnA roproyunx rasos, napos
nerkoBocnjiaMmeHArnLWnNXCcA U roprovmnx XngkKocrten

10. UN36bITOuHOE AOaBneHue B3pbiBa Oenbta P Ang vHAMBMAOyanbHbIX FOPOYMX BELLECTB, COCTOSALLMX U3
atomoB C, H, O, N, CI, Br, |, F, onpegensetca no chopmyne

mz 100 1
JenprTa P = (P - P ) , (1)
max 0 V po C K
cCB T,II CT H

rae P_max - MakcumanbHoe gaBrieHne B3pbiBa CTEXMOMETPUYECKON ra3oBO3AYyLLIHON UNN NapoBO34YLLUHON
CMecu B 3aMKHYTOM oObeme, onpeaensieMoe aKCnepumMeHTanbHO Un No CNpaBOYHbIM AaHHbIM B COOTBETCTBUU C
TpeboBaHusamMmu n.3. MNMpu OTCYTCTBUM AaHHbIX JonyckaeTcs npuHumate P_max paBHbiM 900 kla; P_0 - HavanbHoe
nasneHue, kla (gonyckaetca npuHumatb paBHbiM 101 kla); m - macca roptodero rasa (IT) wunu napos
nerkosocnnameHsowmxeca (JIBXK) u roptoumx xungkocten (MK), Bblleanx B pesynbTaTte pacyeTHOW aBapuu B
nomelleHve, Bbiumcnaemas ana T no dopmyne (6), a ansa napos JIBX u MK no cdopmyne (11), kr; Z -
KO9(PULIMEHT Yy4yacTusi TOPHYEro BO B3pbiBe, KOTOPbIM MOXeT OblTb paccyMTaH Ha OCHOBE Xapakrepa



pacnpefeneHusi rasos U Napos B 06beMe NOMELLEHUSI COMNacHO NpUNoXeHur. [lonyckaeTcs NpuHMMaTh 3HaYeHue
Z no 1abn.2; V_cB - cBOOOAHLIN 06beM nomMeleHns, mM3; po_I,N - MAOTHOCTb rasa wunu napa npu pacyeTHOMn

TemnepaTtype t_p, kr x M(-3), Bbluncnsgemas no copmyne

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

roe M - monsipHas macca, kr X kmonb(-1); V_0 - monbHbIn 06bem, paBHbii 22,413 M3 x kmonb(-1); t p -
pacyeTHas Temnepatypa,’C. B kayecTBe pacueTHON TemnepaTypbl cneayeT NpyHMMaTb MakCcumarnbHO BO3MOXHYHO
TemnepaTypy BO3dyxa B LaHHOM MOMELLEHMM B COOTBETCTBYIOLLEM KNMMATUYECKOW 30HE WU MakCUManbHO
BO3MOXHYIO TemrepaTtypy BoO3gyxa MO TEeXHONOrM4YecKOMy perfiameHTy C y4eTOM BO3MOXHOIO MOBbILIEHUS
TemnepaTypbl B aBapuWHOW cuTyaumu. Ecnm Takoro 3HayeHusi pacyeTHoOM TemnepaTypbl t p no kKakum-nvbo
npuynHam onpefenuTb He yaaeTcs, OOMyckaeTcs NpuHUMaTb ee paBHon 61°C; C_cT - cTexuomeTpuyeckas

koHueHTpauwus I'T unu napos JIBX n MK, % (06.), Bbluucnsemas no popmyne

100

cT 1 + 4,84 Gera

n - n n
H X ¢)
rge bera = n + - - CTexXMOMeTpMYeCKUM ko3QdmuLUMeHT KUCJIopoIa
C 4 2
B peakumm cropauusa; n C, n H, n O, n X - umcno aromos C, H, O m rTajJomiIosB
B MOjJiekyJie rTopiuero; K H - kosbduument, YUMTHEBALIUY HETepPMEeTUUHOCTD
OMEleHMs ¥ HeaauabaTUMUHOCTL Ipolecca ropeHuda. JonyckKaeTcsa NpMHMMaTek K H
PaBHBEM 3.
Bung roprouero BelmecTBa 3HaueHue Z
Bomopon 1,0
Topoure ras3el (KpoMe BOIOpOIa) 0,5
JleTkoBOCIIJIaMEHANIMECS M T'OplYMe XUIKOCTMU, HarpeTele HOo 0,3

TeMIIepaTypel BCIIBIIKM ¥ BHIIE

JIerKOBOCIJIaMEHSANIMECS M T'OPoYME XMIKOCTM, HAT'PETHE HWXEe 0,3
TeMIIePaTypPH BCIIBIIKM, 1PV HaJlIMUMM BOBMOXHOCTM 0Opas30BaHMUSA
anpos0IIa

JlerkoBOCHIIIaMEeHANIMECH M IOpKUYMEe XUIOKOCTM, HaI'peTHe HIVXe 0
TeMIIepaTyPbL BCIIBIIKM, npn OTCYTCTBUMA BO3MOXHOCTU
OGpaBOBaHVIH aspo3oJid

Tabnuua 2

11. Pacuet [denbta_P onst vHaMBuOyanbHbIX BELLECTB, KpOMe YNoMsHyTbiX B N.10, a Takke gns cmecen

MOXeET ObITb BbINOSIHEH MO chopmyre

mH P Z
T 0 1
IenpTa P = , (4)
V po CT K
ce B pO H




roe H T - tennota cropanus, [k x kr(-1); po_B - MMOTHOCTb BO3dyxa OO B3pbiBa MpW HayarbHOM
Temnepatype T_O, kr x m(-3); C_p - TennoemMkocTb 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 obpalwleHuss B MOMELLEHUN TOPHYMX ra30B, NErkoBOCMSAMEHSALWMXCA UMM FOPOYUX
XWOKOCTEN NpU onpeaeneHnn 3HavyeHusa maccbl m, Bxogswlen B ¢opmynbl (1) u (4), OonyckaeTcs yuuTbiBaTb
paboTy aBapuAHOW BEHTUMSLMKN, ecrin oHa obecrneyeHa pe3epBHLIMU BEHTUIIATOPAMU, aBTOMATUYECKUM MYCKOM
npv NpeBbILEHUN MpeaenbHO AoMyCTMMON B3pbiBO6E30NacHOM KOHLEHTpaUUnN 1 3neKTpocHabXeHem no nepeom
kaTteropuun HagexHocTn (MY3), npu ycnoBum pacnosioxXeHus yCTPONCTB ANd yaaneHus Bo3gyxa U3 nomMeLleHuns B
HenocpeacTBEHHOM BrIM30CTM OT MecTa BO3MOXHOW aBapuu.

lMpn aTOM Maccy m roplyux rasoB WM MapoOB NErKOBOCMIIAMEHSIIOWNXCA WM TOPIHOYUX XKMUOKOCTEMN,
HarpeTbiXx 4O TemnepaTypbl BCMbIWKMA M Bbille, MOCTYNMBLUMX B OOBEM MOMELLEHUSA, CnegyeT pasgenutb Ha
KoadhpumumeHT K, onpegendembin no goopmyre

K = AT + 1, (5)

rae A - KpaTHOCTb BO3AyxooOMeHa, CcO34aBaemMoro asapulHon BeHTunAumew, c(-1); T -
NPOAOIMKUTENBHOCTL MOCTYMNIEHNS FOPHOYMX Fa3oB U MapoB NErKOBOCMNMAMEHSOLWUXCA U FOPHOYMX XUOKOCTEN B
06bem nomelLeHus, ¢ (NpMHUMaETCs No N.7).

13. Macca m, kr, nocTynmeLlero B noMeLleHne npu pacquHoﬁ aBapumn rasa onpegendeTcd 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,
m3.
Mpn aTtom

v = 0,01 PV, (7)
a 1

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

v =V + Vv , (8)
T 1T 2T

raoe V_1T1 - obbem rasa, Bbileawero n3 Tpybonposoga Ao ero otknoveHusa, m3; V_2T - obbem rasa,
BblLLeALero n3 Tpy6onpoBoaa nocne ero oTKMoYeHNst, M3;

vV = gT, (9)
1T

rae q - pacxop rasa, onpegensemMbil B COOTBETCTBUM C TEXHOJTOTMYECKMM PernameHToM B 3aBUCUMOCTH OT
naBneHust B TpybonpoBoge, ero amameTtpa, Temnepatypbl rasosov cpegbl U T.4., M3 x c(-1); T - Bpems,
onpegensemoe no n.7, c;

2 2 2
v =0,0lmuMP (r L +r L + ...+1r L ), (10)
2T 2 1 1 2 2 n n

roe P_2 - makcumanbHOoe pfasrieHve B TpybonpoBoAae MO TEeXHOnornmyeckomy pernameHty, klla; r -
BHYTPEHHMIN paauyc Tpybonposoaos, M; L - onuHa TpybonpoBOAOB OT aBapuUMHOro annapara Ao 3agBuxek, M.

14. Macca napoB >XMOKOCTM M, MOCTYMMBLUMX B MOMELLEHME MPU HanU4Mu HECKONbKUX MCTOYHUKOB
ncnapeHnsi (NOBEPXHOCTb PasrMTon XUAOKOCTU, MOBEPXHOCTb CO CBEXEHAHECEHHBIM COCTaBOM, OTKPbLITLIE EMKOCTH
1 T.N.), onpeaenseTcs u3 BblpaXxeHus

m = m + m + m ’ (11)
P EMK CB.OKpP



rae m_p - macca XVMOKOCTW, UCMapuBLUENCH C MOBEPXHOCTM pasnvBa, Kr; M_EeMK - Macca >XWUOKOCTH,
nUcnapyBLLENCH C MOBEPXHOCTEN OTKPbITbIX €MKOCTEW, Kr; M_CB.OKPp - Macca >XMAKOCTW, ucnapusllencs C
NMOBEPXHOCTEN, HA KOTOPbIE HAHECEH NPUMEHSEMbIN COCTaB, Kr.

Mpwn aTom Kaxgoe n3 cnaraemolx B dopmyne (11) onpegensetca no oopmyne

m = WF T, (12)

roe W - MHTEHCUMBHOCTb ucnapeHus, kr x ¢(-1) x m(-2); F_n - nnowaae ucnapenus, M2, onpegensemMas B
COOTBETCTBMM C N.7 B 3aBMCMMOCTUN OT MaCChl XXMAKOCTU M_M, BbllLeALwen B NOMeLLEHNE.

Ecnu aBapuiiHas cuTyaumsi cBsidaHa C BO3MOXHbIM MOCTYMNSIEHNEM XUOKOCTU B PaCMbIFIEHHOM COCTOSIHWM,
TO OHa AOImKHa ObITb yuTeHa B cdhopmyrnie (11) BBEAEHUEM AOMNOMHUTENBHOMO Crlaraemoro, y4uTbiBaloLero oouyto
Maccy NOCTYMUBLLEN XUOKOCTU OT pacnbifSOLLNX YCTPOUCTB, MCXOOS N3 NPOOOIDKUTENBHOCTN NX paboT.

15. Macca m_n, Kr, BbllefLlen B NOMELLEHNE XNOKOCTM OnpenenseTcs B COOTBETCTBAM C N.7.

16. NHTeHcuBHOCTL McnapeHus W onpegensietcs no CnpaBOYHbIM U SKCMEPUMEHTAalbHBIM AaHHbIM. [1ns
HeHarpeTbIX Bbille TemnepaTtypbl okpyxatoLen cpeabl JIBXK npu oTCyTCTBUM AaHHBIX AOMNYCKAETCA pacCyMTbiBaTh
W no copmyne

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

roe ata - Koa(pdUUMEHT, MpUHUMaeMbln no Tabn.3 B 3aBMCUMOCTW OT CKOPOCTM U TemnepaTypbl
BO3QYLUHOrO MOTOKa Hag MOBEPXHOCTbIO ucnapeHus; P_H - OaBneHne HacbIWeHHOro napa npu pacyeTHOW
Temneparype XuakocTu t_p, onpegensieMoe no cnpaBoYHbIM AaHHbIM B COOTBETCTBUM € TpeboBaHmamu n.3, klla.

Ta6bnuua 3
CKOpPOCTb SHaueHMe KO3bOMLMEHTa BTa OpM TeMmneparype t, °C,
BOBOYIHOTO IIOTOKAa BO3OyxXa B IIOMEUEHUN
B T[OMENEeHUN,
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 6,06 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 rOPOYUX Nbisien

17. PacuyeTt wusbbiTouyHoro pasneHusi B3pbiBa [Henbta_P, kla, npomsBoguntcs no cdopmyne (4), roe
Ko3adppuumeHT Z yyacTus B3BELLEHHOM NbINK BO B3pbiBe paccynTbiBaeTcs no opmyne

7z = 0,5F, (14)

roe F - maccoBaa gonsa yactuy nbinv pasMepoM MEHEEe KpPUTMYECKOro, C MpeBblLEHNEM KOTOPOro
a9poB3BECH CTAHOBUTCS B3pbliBOGE3onacHow, T.e. HecnocobHoW pacnpocTpaHaTb nnams. B otcyTtcTBuMe
BO3MOXHOCTW MOMyYeHUs CBEeAEHUA ANS OLLEeHKM BENUUYMHLI Z fonyckaeTtcs npuHumatse Z = 0,5.

18. PacyeTHas macca B3BELUEHHOW B 00beme MOMeLLEHUs Mbiv m, Kr, obpa3oBaBLUECA B pe3ynbTaTe
aBapuHOM cuTyauuu, onpegenseTcsa no opmyne

m=m + m , (15)
B3 aB



rae m_B3 - pacyeTHas Macca B3BMXPUBLLEWCS MbIfK, Kr; M_aB - pac4YeTHasi macca Mblnn, NOCTyNMBLLEN B
nomeLleHve B pesynbTaTe aBapunHON CUTyaLmu, Kr.
19. PacueTHasa macca B3BMXPUBLLUENCA MbINTM M_B3 onpegenseTcsa no dopmyne

m = K m (16)
B3 B3 I

roe K B3 - gonsa oTnoXmBLUENCA B MOMELLEHUN Mbifn, CNOCOOGHOW NepenTn BO B3BELLUEHHOE COCTOSIHME B
pesynbTate aBapunHom cutyaumm. lNpu oTCyTCTBMM IKCNEPUMEHTanNbHbIX CBeaeHun o BenuymHe K_B3 gonyckaeTcd
nonaratb K_B3 = 0,9; m_n - Macca OTNOXUBLLENCS B MOMELLEHUN MNbIfY K MOMEHTY aBapum, Kr.

20. PacyeTHaa macca Mbinuv, NOCTYNMBLUEN B MOMELLEHWE B pe3ynbTaTte aBapuUnWHOW cuTyauuu, m_as,
onpegenseTcsa no gopmyne

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

roe m_an - Macca roplover nbinv, BbiOpacbiBaeMow B MOMELLEHME W3 annapata, Kr; q -
NPOM3BOAUTENBHOCTb, C KOTOPOM MPOAOIKAeTCsl MOCTYNSIEHNE MbINTEBUOHBIX BELLECTB B aBapuiHbIA annapart no
TpybonpoBogam 40 MOMEHTA MX OTKIoYeHus, Kr x ¢(-1); T - Bpems oTKMoYeHus, onpegensaemoe no n.7e), ¢; K n -
KO3(PDULMEHT NbINeHNs, NPeacTaBnsioWM OTHOLWEHNEe MacChl B3BELUEHHOW B BO34yXe MbliM KO BCEN Macce
Nbiny, NOCTYNMBLLEN U3 annapaTta B nomeLlleHue. [pu oTCyTCTBUM SKCNEPUMEHTANbHbLIX CBeAeHUN 0 BennymHe K n
JonyckaeTtcs nonaratb:

Ons Nbinen ¢ gucnepcHocTblo He meHee 350 mkm - K _n = 0,5;

Ons nbinen ¢ guenepcHoctbtlo meHee 350 mkm - K n = 1,0.

BennymMHa m_an npyHuMmaeTcs B COOTBETCTBUM C NN.6 1 8.

21. Macca OTNoXvBLUENCSA B NOMELLEHUM NbINWM K MOMEHTY aBapum onpegensieTcsa no gopmyne

m = (m 4+ m ), (18)

roe K r - gonsa roptoden nbinn B obLien macce oTNoXeHun nbinn; m_1 - macca nbinu, ocegarollen Ha
TPYOHOOOCTYMHbIX AN YOOPKM MOBEPXHOCTSIX B MNOMELLEHUM 3a Nepuoa BpeMeHW MeXay reHeparbHbIMU
ybopkamu, kr; m_2 - macca nbinuv, ocefatoLlent Ha AOCTYNHbIX AN YOOpKM NOBEPXHOCTAX B NOMELLEHUM 3a Nepuog
BpeEMEHN Mexay Tekywmmn ybopkamu, kr; K_y - koadpduumeHT adpekTmBHOCTM nbineybopku. MNpuHumaeTtcs npm
py4YHon nbineybopke:

cyxon - 0,6;

BnaxHowm - 0,7.

Mpn MexaHn3NpoBaHHOW BakyyMHOW ybopke:

non poBHbIn - 0,9;

non ¢ BblbomHamu (8o 5% nnowaaun) - 0,7.

Moa TpyaHoOoCTymHbIMM — Ana  yO6OpkM  nnowagsamu  noapasyMeBalT TakMe MNOBEepPXHOCTM B
NMPOU3BOACTBEHHbIX MOMELLEHMSAX, OYMCTKa KOTOPbIX OCYLLECTBNSETCA TOMbKO MpU reHepanbHbIX Mnblneybopkax.
HocTynHbiMy ansa ybopku MecTamy SIBRSIOTCA NOBEPXHOCTM, Mbiflb C KOTOPbIX yAansieTcs B Npouecce TeKyLuMX
NblNeybopokK (eKECMEHHO, eXXeCYTOYHO U T.M.).

22. Macca nbinmm m_i (i = 1, 2), ocepamlolen Ha pasnuMyHbIX MOBEPXHOCTAX B MOMELLEHUU 3a
MeXXybOpOYHBIN Nepuogd, onpeaensieTcd no opmyrne

m =M (1 - ancda) Gera , (1 =1; 2) (19)
i i i

roe M = cymma M - Macca IBUIM, BHIOeJAnlasAca B OOBeM I[IOMEIeHMAa 3a
1 J 17
rneprol BpeMeHM MexIy TeHepaJlbHbIMM [EJIeyOopkamy, KI; M 1j - wMacca 0OBUIM,
BHIIEJIAEMAas eOVHULIEN OeIALETO ODOpyIHNOBaHMA 3a YyKa3aHHBM [Depuon, KI';
M = cymma M - Macca OBJIM, BHIOEJAWAsACS B 2 O00OBeM I[IOMelleHMS 3a I[Iepuon
2 Jj 27
BpeMeHM MexIy TeKylUlMMM Meleybopkamy, KI'; M 27 - Macca MObIM, BBEIeJISeMad



eOVHMLIEN MbBUIALEeTro ODOpYyHOBaHMA 3a yKAa3aHHBEM [epuon, KI'; aJlbda - JoJd

BHIEJIANIENCS B O00BEeM I[IOMelleHMs IIBJIM, KOoTopas yIanseTrcs BBIT SKHBIMI
BEHTUJIALUMOHHEMY CHUCTEeMaMMu. [IpM OTCYTCTBUM DKCIEPUMEHTAJILHHEX CBEOEeHUM O
BejmuuHe aneda nojaraioT aneda = 0; Oera 1; Oera 2 - HONIM BEIOEJAKULENCA B
oBbeM MOoMeleHrs I[bUIM, Oocemammel COOTBEeTCTBEHHO Ha TPYOHOOOCTYIIHHEIX U
OOCTYINHEIX IOJig yOOPKM MNOBEPXHOCTAX MNoMmemeHusa (bera 1 + Bera 2 = 1).

Mpun oTcyTCTBMM CBeaeHuIA 0 BenuumHe koaddmumeHToB 6eTa_1 n 6eta_2 gonyckaetca nonaratb 6eta_1
=1,6eta_2=0.

23. BennunHa M_i (i = 1; 2) moxXeT ObiTb Takke onpeferieHa aKCcnepMMeHTanbHO (UM Mo aHanornm ¢
AencTeylowmMmMmn obpasuamy NpousBoACTB) B NEpUOA MakcMMarnbHOM 3arpyskn obopyaosaHus no opmyne

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

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

OnpegeneHune kateropun B1 - B4 nomewieHumn

24. OnpegeneHve NOXapoonacHOW KaTeropMm MOMELLEeHNs OCyLLeCTBASeTCAd NyTeM CpaBHEHUS
MaKCMMarbHOro 3Ha4YeHUs yaerbHOW BPEMEHHOW NOXapHOW Harpy3ku (ganee no TEKCTY - NOXapHas Harpyska) Ha
noboM 13 y4acTKOB C BEMNUYNHON yOENbHON NOXapHON Harpysku, npusegeHHon B Tabn.4.

Tabnuua 4

KaTeropusa YnesibHasa IOXapHas Cnocob pa3MelleHUd
IIOMELIEHU A Harpyska g Ha
yuacTke, MIx X M(-2)

Bl Bomee 2200 He HOpMMpyeTCSs

B2 1401 - 2200 Cm. .25

B3 181 - 1400 To xe

B4 1 - 180 Ha Jsmo6oMm yJyacTKe noJjia moMeneHms
miomansio 10 wM2. Cnocob pasMeleH s
Yy4Y4acTKOB IOXapHOM HaT'py3KU

onpemesyiseTcsa COIJIaCHO .25

25. Tlpn noxapHoW Harpyske, BKM4Yawwen B ceba pasnuuyHble co4veTaHust (CMEeCb) TOpHYMX,
TPYLHOTOPHOYMX KMOKOCTEMW, TBEpAbIX TOPHYMX W TPYOHOTOPKYMX BeELeCTB M MaTepuanoB B npegenax
MOXXapoonacHOro yyacTka, noxapHas Harpy3ka Q, MIx, onpegensieTcd no popmyne

n p
Q = cymma G Q , (21)

i=1 1 =#i

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

YpenbHasi noxapHasi Harpyska g, MIx x m(-2), onpegensieTcs 3 COOTHOLLEHUS

g = —, (22)



rae S - nnowaab pasMeLLeHns NOXapHOM Harpy3kn, M2 (HO He meHee 10 M2).

B nomelueHuax kateropuii B1 - B4 gonyckaeTcs HanuumMe HeCKonNbKMX y4acTKOB C NOXapHOW Harpyskon, He
npeBbilIaloLLen 3HayYeHun, npuBefeHHbiXx B Tabn.4. B nomelwleHusax kateropum B4 pacctosiHua mexgy 3TuMu
yyacTKaMu OOMkHbl ObiTb Oonee npegenbHbix. B 1abn.5 npvBeaeHbl pekoMeHOyemble 3HadYeHus npeferibHbIX
paccTosiHui |_Np B 3aBMCMMOCTM OT BEMMYMHBI KPUTUYECKOW MITOTHOCTM Nagarowux fyYnCTbIX MOTOKOB _Kp, KBT X
M(-2), AN NOXapHOW Harpysku, COCTOSALLEN U3 TBEPAbIX FOPHYNX U TPYOHOroprounx matepuanoB. 3HadyeHus |_np,
npuBefeHHble B Tabn.5, pekomeHngytTcss npu ycnoBuu, ecim H > 11 m; ecnim H < 11 M, TO npeaenbHoe
pacctosHue onpegensietca kak | = |_np + (11 - H), rge |_np - onpependetcsa u3s 1abn.5, H - MMHumaneHoe
paccTosiHMe OT MOBEPXHOCTU NOXaPHOM HArpy3kn A0 HUXKHEro nosica pepm nepekpbITUS (MOKPbITUS), M.

Ta6bnuua 5
g _xp, 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
3Ha4eHnsa q_Kp Ans HEKOTOPbIX MaTepuarnoB NoXapHOW Harpy3ku npuBeaeHsbl B 1ab1.6.
Tabnuua 6
MaTepnan q _Kp, kBT x
M(=2)
IpeBecHrHa (COCHa BJIQXHOCTBI 12%) 13,9
IpeBECHO-CTPYXEUHEIE IIJIMTE (roTHOoCThO 417 kT x M(-3) 8,3
Topd OpPUKETHHM 13,2
Topd KyCKOBOM 9,8
XJIOIIOK—BOJIOKHO 7,5
CJIOMCTEIM I1JIACTUK 15,4
CTekJIonjacTuk 15,3
[lepramMmuy 17,4
PesuHa 14,8
YroJb 35,0
PyJIOHHas KpOBJIA 17,4
CeHO, coJioMa (IpM MMHMMAJIBHOM BJIAXHOCTM IO 8%) 7,0

Ecnu noxapHas Harpy3ka COCTOWUT U3 pasnuyHbiX MaTepuarioB, TO 3Ha4YeHWe g_Kp onpeaensietcs no
mMaTepuany ¢ MMHUMarnbHbIM 3HA4YEHNEM (_Kp.

[Ons maTepvanoB MNOXapHOW Harpy3kn C HEU3BECTHbIMW 3HaYEHUAMW (_Kp 3HayeHus npenenbHbIX
pacCcTOsHUIA NpuHUMatoTes |_np >= 12 m.

[Ons noxapHon Harpysku, coctoswen us JIBXX unu DK, pekomeHgyemoe pacctosHue |_np mexay
COCefHUMU y4acTKaMu pasmeLLeHns (pasnuea) NoXXapHOW Harpy3ku paccyntbiBaeTcd no popmynam



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

1 >= 26 - H npu H < 11. (24)
nop

Ecnu npu onpegeneHun kateropun B2 nnm B3 konnuecTBO noxapHow Harpy3ku Q, onpegeneHHoe no
cdopmyne 21, oTBe4yaeT HepaBEHCTBY

2
Q > 0,64 g H ,
T

TO nomeLlleHne dyaeT oTHOCUTLCS K kKaTeropmsam B1 nnun B2 cootBeTcTBEeHHO. 3aeck g T = 2200 MIX x m(-2) npun
1401 MIOx x m(-2) <= g <= 2200 MIx x M(-2) n g_1 = 1400 Mx x m(-2) npn 181 MIx x m(-2) <= g <= 1400 Mx x
M(-2).

OnpepeneHne M36bLITOYHOrO AaBrieHUs B3pbiBa ANA BellecTB U MaTepuanos,
CNOCOGHbIX B3pbIBaTbLCS U ropeTb Npu B3auMOAEACTBMU C BOAOMW, KNCIIOPOAOM
BO34yXa Unu gpyr ¢ opyrom

26. PacdeTHoe n30bITOMHOE aaBneHue B3pbiBa [enbta P ang BewecTtB v maTepuarnoB, CMOCOGHbIX
B3pbIBaTbCSA M ropeTb Npu B3aMMOOEenCcTBUN C BOAOW, KMCNOPOAOM BO3A4yXxa Unv Apyr ¢ ApyroMm, onpegenseTcs no
npuBeAEeHHON Bbille MeTOAMKe, nonaras Z = 1 n npuHMmasi B ka4ecTBe BenMYMHbl H_T aHepruio, BblgensioLLytocs
npyv B3aMMOLENCTBMM (C Y4EeTOM CropaHus nNpPOAYKTOB B3avMOAENCTBUS OO KOHEYHbIX COeAWMHEHWn), wnu
9KCNepuUMeHTanbHO B HaTypHbIX WUCMbITaHWAX. B cnyvae «korga onpegenuTe BenuumHy [enbta P He
npeacTaBnsieTcsi BO3MOXHbIM, criedyeT npuHMMaTth ee npeBbiwatoLien 5 klla.

Onpe.qeneHMe M306bITOYHOrO AaBneHuA B3pbiBa ANA B3pPbIBOOMNACHbLIX cMecen,
cogepxawumx roproyduve rasbl (Hapbl) n Nnbinin

27. PacyeTHoe u3bbITOYHOEe OaBneHwe B3pbiBa [denbta P ana rmbpuaHbIX B3pbIBOONACHBLIX CMECEWN,
coAepxallmx roptoume rasbl (napbl) U Nbiny, onpegenseTcsa no gopmMyne

IenbrTa P = JOenpTa P + JenbTa P , (25)
1 2

roe Oenbta P_1 - paBneHve B3pbiBa, BbIMUCIIEHHOE AMsi FOpHOYero rasa (mapa) B cootBeTcTBum ¢ Nn.10 u
11; OenbTta P_2 - paBneHune B3pbiBa, BbIYUCIIEHHOE 41151 FOPHOYEN Mbifv B cOOTBETCTBUM € N.17.

4. Kateropuu 3gaHui no B3pbIBOMOXXapHOW M NOXXapHOW ONacHOCTU

28. 3gaHme oTHoOCUTCS K KaTeropum A, ecnv B HEM CyMMapHas nnowagb NMomeLleHun kateropum A
npesbIlWaeT 5% nnowanu Bcex nomelleHnn nnm 200 m2.

HonyckaeTcss He OTHOCMTb 34aHue K kateropmm A, ecrniv cyMMapHasi nnoLlaab NoMeLleHun kateropmm A B
30aHun He npesblwaeT 25% cymmapHON nnowann Bcex pasMeLleHHbIX B HEM nomeLleHun (Ho He 6onee 1000 m2)
N 3TN NOMeELLLEHNsT 06OPYaYOTCA YCTAaHOBKAMM aBTOMATUYECKOrO NOXapOoTYLLUEHUS.

29. 3aaHne oTHocuTCS K kKateropun b, ecnu ogHOBPEMEHHO BbIMOSTHEHbI ABa YCITOBUS:

3[aH1e He OTHOCUTCSA K KaTeropum A,

CyMmMapHas nnowagb nomelleHnn kateropyi A un B npesblwaer 5% cymmapHon nnowagn BCex
nometLueHnn nnm 200 m2.

[onyckaeTca He OTHOCUTbL 3aHue K kateropuun b, ecnv cymmapHasa nnowlaab nomeLleHuin kateropum A un
b B 30aHun He npeBbiwaeT 25% cyMMapHOW NroLwaan BCeEX pasMeLLEHHbIX B HEM NomeLleHuin (Ho He 6onee 1000
M2) 1 9TU NOMeLLLeHMS 000PYAYIOTCA YCTAaHOBKaMy aBTOMATUYECKOIO NOXapoTyLLEHWS!.

30. 3gaHure oTHOCKTCSA K KaTeropum B, ecnn ogHOBpeMEHHO BbINOJHEHbI ABA YCIOBUS:

3[aHne He OTHoCUTCSA K kaTeropusam A nnm b;

CyMMmapHas nnowagb nomelleHun kateropun A, b n B npesbiwaeTt 5% (10%, ecnu B 3gaHum OoTCYTCTBYIOT
nometleHus kateropun A n b) cymmapHoi nnowaamn Bcex NoMeLLEHNA.



[onyckaeTca He OTHOCUTbL 34aHue K kaTeropumn B, ecnu cymmapHas nnowans noMelleHnin kateropun A, b
n B B 3gaHnn He npeBbiwaeT 25% cymMapHOM nrowagn BCeX pasMeLLEHHbIX B HEM MoMeLleHui (HO He Bonee
3500 M2) n a3t nomeLLeHnsa obopyayTCa yCTaHOBKaMU aBTOMATUYECKOTO MOXapOoTYyLUEHNS.

31. 3pgaHue oTHOCKTCA K KaTeropum [, ecnv ogHOBPEMEHHO BbINOMHEHbI ABa YCNOBUSA:

34aHue He oTHocuTCA K kateropuam A, b unu B;

cCymMMapHas nnowaab nomeuleHun kateropunm A, b, B n I npesbiwaeT 5% cymmapHoM nnowagm Bcex
NOMELLEHWNI.

[onyckaeTca He OTHOCUTL 3faHue K kateropuu I, ecnu cymmapHas nnowiaabs noMeLleHun kateropun A, b,
B n I B 3gaHum He npeBbiwaeT 25% cymMmapHOW nnoLwiagm BCeX pa3MeLLeHHbIX B HEM MOMeLLEeHU (HO He bornee
5000 m2) n nomeleHus kateropun A, b, B 06opyaytoTcs ycTaHOBKamMy aBTOMaTU4ECKOrO NOXapOoTyLLEHUS.

32. 3paHune oTHocuTCA K kKaTeropun [, ecnu oHO He OTHOCKTCS K kaTeropusam A, b, Bunn T,

5. Kateropuu Hapy>XHbIX yCTaHOBOK MO NOXXapHOW ONacHOCTU

33. KaTteropum Hapy»XHbIX YCTaHOBOK MO NOXapHOWM OMacHOCTM NPUHUMAaOTCS B COOTBETCTBUN C Tabn.7.

34. OnpepeneHve KaTeropuii HapyXHbIX YCTaHOBOK crieQyeT OCYLLEeCTBMATb NyTem nocrieqoBaTeribHOi
MPOBEPKM UX NMPUHAANEKHOCTU K KaTeropusiM, NpuBeAeHHbIM B Tabn.7, oT Bbicluel (A_H) K H13wen (0_H).

35. B cnyvyae, ecnu u3-3a OTCYTCTBUSI [aHHbIX MPEACTaBMSETCA HEBO3MOXHBIM OLEHWUTb BENNYUHY
VHOVBMAYArbHOMO pycKa, AOMYCKaeTCs NCToNb30BaHNe BMECTO Hee CrieaytoLmX KpUTepues.

Tabnuua 7
Kareropua KpuTepur OTHeCeHMA HaPyXHOM YCTAaHOBKM K TOM WMJIM MHOM
HapyXHOM KaTeropmmy IO IMNOXAaPHOM OINAaCHOCTU
YCTaHOBKU
A H YCTaHOBKa OTHOCUTCHS K KaTeropum A H, eciau B Hen
IPUCYTCTBYIT (xpanaTcsH, rnepepabaTEBalnTCH,
TPAHCIOPTUPYIOTCA) ToOppdYMe I'asbl; JIEIKOBOCIJIaMeHA IMeCH
XMIKOCTM C TeMIepaTypoll BCIHHUWKM He 0OoJiee 28°C;
BemecTBa u/MiaM  MaTepuasl, CIOCOOHHE TOpPeTh NpU

B3aVMOIEMCTBUM C BOIOM, KMUCIIOPOIAOM BO3Oyxa W/WUiIU OPYT
C IpyToM; IOp¥Y YCJOBMM, UTO BeJMUMHE MHIUBUIYAJILHOTO
pMCKa HpM BO3BMOXHOM CI‘OpaHMM YKa3aHHEX BelmecCcTB C
obpasoBaHMeM BOJIH HaBJieHus nperepmaeTr 10 (-6) B ronm Ha
paccTogHum 30 M OT HAPYXHOM YyCTAaHOBKM

E u YCcTaHOBKa OTHOCUTCH K KaTeropmum b H, ecJin B HeM
NIPUCYTCTBYIIOT (xpaHgaTcsa, nepepabaTeBANTCHA,
TPaHCIOPTUPYITCH) roppodne MBIV n/mnnm BOJIOKHA;
JIETKOBOCIIJIaMEHAKIMECS XUIKOCTM C TEeMIepaTypOM BCIBIIKM
Gomee 28°C; ropouMe XMAKOCTMU; MPHU YCJIOBUM, HYTO
BeJIMUMHa MHIOMBUIOYAJIBHOTO PMCKa IPM BO3MOXHOM CIOPaHUM
newie— u/MiaM NapoOBOSIYNHEIX CMecei C ofpa30BaHMeM BOJH
naejenus npesemaeT 10 (-6) B rom Ha paccrogHuy 30 M OT
HAPyYXHOV YyCTaHOBKU

B Hu YCcTaHOBKa OTHOCUTCH K KaTeropmum B H, ecin B HeM
NIPUCYTCTBYIT (xpaHgaTcsa, nepepabaTeBANTCH,
TPaHCIOPTUPYITCH) ropoudne n/nnm TpyIOHOTOpUYMe
KUOKOCTU; TBEepOLe roppodne n/vinn TPpyOHOT OpKYMe
BewecTBa /WY Marepuasikl (B TOM UMCJEe [BUIM /WU
BOJIOKHA) ; BelecTBa WU/WIM MaTepuastl, CIOCOOHHE IIpu
B3aVMOIENCTBUM C BOLOM, KMUCJIOPOLOM BO3Oyxa WM/UIM OPYT
C IPpyT'OM T'OpPeThb; He pPealin3yKonTCA KPUTEPpUM, 103BOJIANIMEe
OTHECTM YyCTAHOBKY K KaTeropmusMm A H WU B H; npmu
YCJIOBUM, YTO BEeJMUYMHA MHIOMBUIOYAJIBEHOT'O pucka npm
BO3BMOXHOM CTIOPaHMM yKAaBaHHEIX BEWECTB M/UIM MaTepuajioB
npepbmaeT 10 (-6) B ronm Ha paccrogHuy 30 M OT HapyXHOM




YCTaHOBKM

I''u YCcTaHOBKa OTHOCUTCH K KaTeropum I H, ecnmn B Heu
OPUCYTCTBYIOT (xpaHngaTcs, nepepabaTeBATCH,
TPAHCHOPTUPYIOTCS) HEeropouue BelleCTBa U/WUIM  MaTepUalbl
B TOpAYEeM, PacCKaJIeHHOM U/MJIU PAaCMJIaBJIEHHOM COCTOSHUM,
npouecc obpabOoTKM KOTOPHBIX CONPOBOXIAETCHA  BBIEJIEHMEM
JYUMCTOTO Terja, MUCKP W/UiKY IJIaMeHM, a Takxe Topouue
Tasel, XUIKOCTU U/WUIU TBEepILe BelecTBa, KOTOPEIE
CXUTARTCH WM YTUIMBUPYITCH B KadecCTBe TOIJIMBA

O H YCcTaHOBKa OTHOCUTCHS K KaTeropun [ H, ecym B Heu
NIPUCYTCTBYIOT (xpausarTcs, nepepabaTEBATCH,
TPAHCIOPTUPYIOTCS) B OCHOBHOM HeTopluMe BelmecTBa u/Miu
MaTepMmaJiel B XOJIOOHOM COCTOAHMM )Z8 I10 IIepednCcCIJIE HHBIM
BHIIE KPUTEPMSAM OHAa HEe OTHOCMTCHA K KaTeropmusaMm A H,
B u, BH, T'H

Ons kateropyi A_Hu b_H:

FOPM3OHTanbHbLI pas3Mep 30Hbl, OrpaHU4YMBalOLLEN ra3onapoBO3gyLUHblE CMECUM C KOHUeHTpaumen
roproYero Bbille HWKHEro KOHLUEHTpauuoHHOro npegena pacnpoctpaHeHns nnamenun (HKIMP), npesbiwaet 30 m
(BaHHBIA KPUTEPUI NPUMEHSETCS TONbKO Afs rOPHYMX rasoB M NapoB) W/MNM pacyeTHoe U3bbIToOYHOe AaBrieHue
npu cropaHuu raso-, Napo- UNn nNbleBo3ayLWHON cMecn Ha paccTosiHM 30 M OT Hapy>XHOW YCTaHOBKM MpeBbIaeT
5 klMa.

[ns kaTeropun B_H:

WHTEHCMBHOCTb TEMNMOBOr0 M3ryyYyeHus OT ouvara noxapa BeLllecTB W/unyM mMaTtepuanos, yKa3aHHblX Ans
kateropuun B_H, Ha paccTosiHum 30 M OT Hapy>XHOW yCTaHOBKM npeBbillaeT 4 kBT x m2.

6. MeToabl pacyeTa 3Ha4Y€HUN KPUTEPMERB MOXAPHOM ONAacHOCTHU
HaPYXHbIX YCTaHOBOK

MeToabl pacyeTa 3Ha4eHUN KpUTEpPUEB NOXapHOW ONAaCHOCTU
ANA roproYnx ra3oB v NapoBs

Beibop 1 OOOCHOBaHME pacdUeTHOI'O BapMaHTa

Pacuer TOPUBOHTAJIbHEX pasMeposB 30H, OT'PaHNYMBALIMX raso— "
IapOBO3OYWHEE CMEeCH C KOHLUeHTpaumel ropwodero Brue HKIIP, npu aBapuUMHOM
NOCTYIJICHMM TOPKUMX Tas30B M TIIapOB HEHAUPEeTHX JIETKOBOCIJIAMEHALIMXCH
KMIKOCTEN B OTKPBEITOE HNPOCTPAHCTBO

PacueT mM30OBITOWHOT'O HABJIEHMA M MMIYJbCa BOJIHEL HOaBJIEHMA I[IPM  CTOPAHUM
cMeceM TOopoYMX T'al3’0B M [apOB C BO3OYXOM B OTKPHTOM MNIPOCTPAHCTBE

BbiGop n obocHoBaHMe pacyeTHOro BapmaHTta

36. Bbibop pacdeTHOro BapvaHTa criegyeT OCYLWeCTBnATb C y4eTOM rogoBOW 4acTOThbl peanusaumm u
NOCneAcTBUA TeX WMN WHbIX aBapuiHbIX CUTyaumn. B KayecTBe pacveTHOro Ans BbIYUCIEHUS KpUTEPUEB
MOXapHOW OMacHOCTW AN TFopYMX rasoB M MNapoB criegyeT nNpuvHUMaTb BapuaHT aBapuu, Ans KOTOPOro
npoussefeHne roqoBon YacToTbl peanusaummn 3Toro BapmaHTa Q_w 1 pacyeTHOro nsbbiTouHoro gaeneHus denbta
P npu cropaHun raszonapoBO3gyLUHbIX CMECel B Criydae peanu3aumy ykasaHHOro BapuaHTa MakcumarnbHO, TO
€CTb:

G =Q x JOenpTa P = max. (206)
\

PacueTt BenuumHbl G npon3BoanTCs criegyowmm oopasom:
a) paccmMaTpvBaloOTCs pas3fiMYHbIE BapuaHTbl aBapum U ONpeaensioTCca U3 CTaTUCTUYECKMX OaHHbIX UK Ha
OCHOBE rojoOBOW YaCTOTbl aBapwuin CO CropaHMEM ra3onapoBO3AYyLHbIX cMmecen Q_wi Anst 9TUX BapUaHTOB;



0) ANs Kaxgoro M3 paccMaTpvBaeMbiX BapuaHTOB OMpefenslTcs MO WU3MNOXEHHOW HWXe MeToOuke
3Ha4YeHWs1 pacyeTHOro M3bbITOYHOro aasnexHns Oenbta P_i;

B) BblumcnsATca BennuuHel G_i = Q_wi x [denbTa_Pi gna kaxgoro n3 paccmatpuBaeMbiX BapuaHTOB
aBapuu, cpeam KOTopbix BblbupaeTcst BapmaHT ¢ Hanbonblimm 3HadeHem G_i;

) B KayecTBe pacyeTHOro Ansa onpefeneHus KpuTepueB NOXapHOW ONacHOCTU NMPUHUMAETCS BapuaHT, B
KoTopoM BenuynHa G_i makcumarnbHa. [pn 3TOM KONMYeCcTBO roproYMX rasoB U NapoB, BbllWEALWNX B aTMOcdepy,
paccyuTbIBaETCs, UCX0OsA U3 paccMaTpMBaAEMOro CLeHapusa aBapum ¢ y4eToOM NyHKToB 38 - 43.

37. Tpn HEBO3MOXHOCTW peanusauMu OMUCaHHOro BbIlEe MEeToAa B KayeCcTBE pacyeTHOro cnegyet
BbliOMpaTb Haubonee HeGNaronpusITHbIA BapuMaHT aBapvuuM UMW Nepuog HopManbHoM paboTbl annapaTtos, npwu
KOTOPOM B 0Opas3oBaHWMM FOpPHYMX ra3onapoBO3AYyLUHbIX CMECEW yyacTByeT Haubonbluee KONMYeCcTBO ra3oB U
napoB, Hanboree onacHbIX B OTHOLLEHWM MOCNEACTBUIA CropaHus 3TUx cMmecei. B aTom cnydae konuyecTso rasos
1 NapoB, BbileALINX B aTMoctepy, paccumTbiBaeTCs B COOTBETCTBMM C NyHKTamu 38 - 43.

38. KonuuyectBo MOCTYNMBLUMX BELLECTB, KOTOpble MOryT obpa3oBbiBaTb rOploYMe rasoBO3AYLUHbIE WK
napoBo3ayLUHbIE CMECU, onpeaenseTcs, UCXOAs U3 cneayoLmx NpeanochbIokK:

a) NpoucxoamnT pacyeTHas aBapus O4HOro U3 annapaTtoB cornacHo N.36 wnu nN.37 (B 3aBUCUMOCTU OT TOrO,
Kakow 13 NOAXOAOB K ornpefeneHno pacHeTHOro BapuaHTa aBapum NPUHAT 3a OCHOBY);

6) Bce cooepxumoe annaparta nocTynaeT B OKpyatoLee NpoCTPaHCTBO;

B) NpOMCXOAWUT OQHOBPEMEHHO YyTeuka BellecTB M3 TpybonpoBOAOB, MMTAOLWMX annapart no npsiMomy M
o6paTHOMY NOTOKY B TEYEHME BPEMEHW, HEOOXOAMMOro AN OTKIIIYEeHMS TpyGonpoBOAOB.

PacuyeTHoe Bpems OTKMOYEHMS TPyOONPOBOAOB ONPEAENAETCS B KaXXAOM KOHKPETHOM Cryyae, UCXO4s M3
peanbHOi 06CTaHOBKU, U JOJMKHO ObITb MMHUMMAIbHBIM C Y4€TOM NACMOPTHBIX AAHHBIX HAa 3anopHbIE YCTPOWCTBA,
XapakTepa TEXHOJTOMMYEeCKOro npoLecca u Buga pacyeTHoON aBapun.

PacuyeTHOe Bpems OTKHO4YEHUS TPyOONPOBOAOB criedyeT NPUHMMaTh PaBHbIM:

BpeMeHn cpabaTbiBaHUA CUCTEM aBTOMATMKM OTKMIOYEHUs TpybonpoBO4OB COrNacHO NacnopTHbIM
OaHHbIM YCTaAHOBKW, €CNM BEPOSITHOCTb OTKa3a CUCTEMbl aBTOMaTuMku He npeBbiwaeT 0,000001 B rog wnm
obecneyeHo pesepBupoBaHue ee aneMmeHToB (HoO He 6onee 120 c);

120 c, ecnn BepoATHOCTL OTKasa cuctembl aBTomMaTuku npesbiwaeT 0,000001 B rog n He obecneveHo
pesepBMpOBaHNe ee 3rEeMEHTOB;

300 c npu py4HOM OTKITHOYEHUN.

He ponyckaeTtcs MCnonb3oBaHWe TeXHUYEeCKUX CpeAacTB AN OTKNoYeHus TpybonpoBoaoB, AN KOTOPbIX
BpeMs OTKIIOYEHUS NPeBLILAET NPUBEAEHHbIE Bbille 3HaYEHNS.

Mog "BpemeHeM cpabaTbiBaHWs" 1 "BpeMeHeM OTKIoYeHNs" criedyeT NOHUMaTb NPOMEXYTOK BPEMEHM OT
Hayana BO3MOXHOrO MOCTYMMEHUS TOpPHYEro BelecTBa M3 Tpybonposoga (nepdopauunsi, paspbiB, U3MEHEHUE
HOMWHAaNbHOIO OAaBMEHUA WM T.M.) OO MOMHOrO MpeKkpalleHus NOCTYMNMEHUsA rasa WM XMOKOCTM B OKpyXarliee
NpocTpaHCcTBO. bbicTpogencTByoLwmMe KnanaHbl-OTCeKaTenu OOMKHbI aBTOMAaTUYECKM MepekpbiBaTb nogady rasa
W XXMAKOCTW NPW HapyLLUEHUN 3NEKTPOCHADXKEHNS.

B uckniounteneHbIX cryvyasax B yCTaHOBEHHOM MOPSiAKE OOMNYCKAeTCs NpeBbIeHNe NPUBELAEHHbIX Bbille
3HaYeHW BpeMeHn OTKIYeHusa TpybonpoBodoB cneumanbHbiM pelleHneM COOTBETCTBYIOWMX MUHUCTEPCTB UIu
BEOOMCTB MO cornacosaHuio c [ocropTtexHagsopom Poccuv Ha NOOKOHTPOMbHBIX €My MNPouM3BOACTBaX W
npegnpuatuax n MUC Poccup;

r) IpoNCXoamuT UcnapeHne C NOBEPXHOCTU PasnuMBLLENCH XNOKOCTU; NNoLwwanb ucnapeHns Npu pasnmee Ha
rOPU3OHTarNbHY0 MOBEPXHOCTb onpedensieTcs (Mpu OTCYTCTBUM CNPAaBOYHbLIX UMW UHbIX 3KCMEpPUMEHTarbHbIX
OaHHbIX), ucxogd M3 pacyeta, yto 1 n cmecenm wm pactBopoB, cogepxawux 70% u meHee (Mo macce)
pacTBopuTenen, pasnmeaeTtca Ha nnowagun 0,10 M2, a ocTtanbHbIX XuakocTen - Ha 0,15 m2;

) NMPOUCXOAUT TakKe UCMapeHWe >XUOKOCTEN M3 eMKOCTEW, IKCMIyaTUPYEMbIX C OTKPbITbIM 3epKasniom
XWAKOCTU, U CO CBEXEOKpPaLUEHHbIX MOBEPXHOCTEW;

€) ONUTENbHOCTb UCMapeHus >KUOKOCTU MPUHUMAETCS PaBHOW BPEMEHM €€ MOMHOM0 MCMapeHusl, HO He
6onee 3600 c.

39. Macca rasa m, Kr, MNOCTYNMBLUErO B OKpyXalLlee MpoCTPaHCTBO MNpu pacyeTHOM aBapuw,
onpegensetcs no opmyrne

m= (V +V ) x po , (27)
a T T

roe V_a - obbeM rasa, Bblwelero u3 annapara, M3; V_T - o6bem rasa Bbiweauwero u3 Tpybonposoaa,
M3; pO_T - NNIOTHOCTb rasa, Kr x M(-3).
Mpn atom

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



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

vV =V + Vv , (29)
T iy 2T

roe V_1T1 - ob6bem rasa, Bbiwegwero n3 TpybonpoBoga Ao ero oTtkmodeHus, m3; V_ 21 - obbem rasa,
BhlLLefLLIEro n3 TpybonpoBoaa nocrne ero oTKIYeHus, M3;
vV =gxT, (30)
1T

roe q - pacxop rasa, onpegensiembli B COOTBETCTBUM C TEXHONIOMMYECKUM perfnameHToOM B 3aBUCMMOCTU OT
OaBreHnss B TpybonpoBoge, ero guameTtpa, TemnepaTtypbl rasoBon cpegbl u T.4., M3 X c(-1); T - Bpewms,
onpegensemoe no n.38, c;

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

rae P_2 - mMakcumarnbHoe AaBrnieHne B TpyGonpoBode MO TEXHONorMveckomy pernameHTy, klMa; r -
BHYTPEHHWI paaunyc TpybonpoBoaos, M; L - AnvHa TpyGonpoBodoB OT aBapUiiHOIo annapara 4o 3afBWKeK, M.

40. Macca napoB XMAKOCTM M, Kr, MOCTYMMUBLUMX B OKpY’KaloLee NPOCTPaHCTBO NPV HarM4uMm HECKOSbKMX
WCTOYHMKOB MCMapeHusi (MOBEPXHOCTb PasfUTOW KMOKOCTU, MOBEPXHOCTb CO CBEXEeHaHEeCEHHbIM COCTaBOM,
OTKPbITble EMKOCTU U T.M.), ONpeaensieTcs U3 BbipakeHusi

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

rae m_p - Macca XWOKOCTM, UCMapuBLLEACA C MOBEPXHOCTU pasnvBa, Kr; m_eMmK - Macca >XWAKOCTW,
ncnapuBLLENACA C MOBEPXHOCTEW OTKPbITbIX EMKOCTEN, KI; M _CB.OKp - Macca >XWOKOCTM, McrapuBLLeica c
NOBEPXHOCTEN, Ha KOTOpble HAHECEH MPUMEHSIEMbIi COCTaB, Kr; mM_Mep - macca >XWIOKOCTWU, ucnapuelueics B
OKpYXXatoLLiee NPOCTPaHCTBO B CIy4Yae ee neperpesa, Kr.

Mpy aTOM Kaxaoe 13 criaraeMbix (M_p, m_eMK, m_CB.OKp) B doopmyrie (32) onpeaensitoT U3 BbipaxeHusi

m=W=xVF x T, (33)
u

roe W - MHTEHCMBHOCTb mcnapeHus, kr X ¢(-1) x m(-2); F_n - nnowaab ucnapenuns, M2, onpegensieMmas B
cooTBeTCTBMU C N.38 B 3aBMCMMOCTM OT MAacChbl XMAKOCTW M_M, BblleALIen B OKpyXatollee NpocTpaHCTBo; T -
NPOAOIMKUTENBHOCTb MOCTYMNSIEHNS NApOB NErkoBOCMMaMEHSIIOWUXCA U TOPHYMX XUOKOCTEW B OKpyXatollee
NPOCTPaHCTBO cornacHo n.38, c.

BenununHy m_nep onpegenstoT no cdopmyne (npu T_a > T_kun)

m = min{0, 8m ; m }, (34)

rae m_n - mMacca Bblledwen neperpeton Xuakoctu, kr; C_p - yaenbHas TEennoeMKOCTb >XUOKOCTU Mpu
TemnepaTtype neperpeBa xugkoctm T_a, [k x kr(-1) K(-1); T_a - TemnepaTypa neperpeTol >XMOKOCTU B
COOTBETCTBMM C TEXHOMOINMYECKMM pernameHToOM B TEXHOMNOrmyeckom annapate wnu obopyposaHuum, K; T kun -
HopManbHas Temnepatypa kuneHusi xupgkoctu, K; L umcn - ygenbHast TennoTa WCNapeHust XUOKOCTU npwu
TemnepaType neperpesa xugkoctu T_a, [k x kr(-1).

Ecnn aBapuiiHas cuTyauus cBsidaHa C BO3MOXHbIM MOCTYMNNEHNEM XUOKOCTU B PacrblfIEHHOM COCTOSIHUM,
TO OHa AOoImKHa ObITb yuTeHa B chopmyrie (32) BBEAEHMEM AOMNOMHUTENBHOMO CriaraeMoro, y4uTbiBatoLero ooLyto
MaccCy NOCTYNMBLLEN XUOKOCTU OT PacrbifistoLLMX YCTPONCTB, UCXOASA N3 NPOAOIKUTENBHOCTU UX paboThl.

41. Macca m_n BbllWeALLEN XNOKoCTH, Kr, onpeaensieTcss B COOTBETCTBUM C N.38.

42. NHTeHcuBHOCTb mcnapernms W onpegenseTtcs no CnpaBOYHbIM M 3KCMEPUMEHTAaNbHbIM AaHHbIM. s
HeHarpeTbIx JIBXK npu oTCyTCTBUKM AaHHbLIX AonyckaeTcsa paccunteisate W no goopmyne



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

rae M - monsipHast Mmacca, 1 x monb(-1); P_H - AaBneHre HacbILWeHHOro napa npy pacyeTHon Temneparype
XKMOKOCTU, onpeaensiemMoe no CrnpaBoYHbIM AaHHEIM B COOTBETCTBUM C TpeboBaHuamu 0.3, kla.

43. [Insi CKWXKEHHBbIX YrneBoaopoaHblx ra3oB (CYI) npu OTCYTCTBUM AaHHbIX AOMYCKaeTCsl pacCunTbiBaThb
yoenbHyto maccy ucnapwmseroca CYIr m_cyr ua nponmea, kr x m(-2), no goopmyrne

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 ;maMbma x t
B

+ )) (36)
d

roe M - monspHas macca CYT, kr x monb(-1); L_uncn - monbHasa TennoTa ncnapexus CYI™ npu HavanbHom
Temnepatype CYI T x, bk x monb(-1); T_0 - Ha4yanbHasa TemnepaTypa maTepuarna, Ha NOBEepPXHOCTb KOTOPOro
pasnueaetcs CYI, K; T _x - HavyanbHasa Temnepatypa CYI, K; nambga_TB - k03(hdULUMEHT TEMNONPOBOAHOCTH
MaTepuana, Ha NoBepxXHOCTb koToporo pasnueaetca CYI, BT x m(-1) x K(-1);

Jambna
TB
a = - konbdbuLMeHT
C X Ppo
B B

TEMMNepaTyponpoBOAHOCTM MaTepmana, Ha NoBEpPXHOCTb koToporo pasnueaetca CYI, M2 x c(-1); C_T1B -
TENIOEMKOCTb MaTepmana, Ha NoBepXHOCTb KoToporo pasnusaetcst CYI, bk x kr(-1) x K(-1); po_TB - NNOTHOCTb
MaTepuana, Ha NOBEPXHOCTb KoToporo pasnueaeTtcsa CYT, kr x m(-3); t - TekyLLee BpeMsi, C, NPMHUMaEMOE PaBHbIM
BpemMeHn nonHoro ucnapenuns CYI, Ho He 6onee 3600 c;

ud -1
Re = uycyo PerHomnbnca; U — CKOPOCTb BO3OYWHOI'O IIOTOKa, M X C
HIO
B
4F
d = KB.KOpPeHb ( ) — XapakTepHHV pasMmep nposusa CYIT', M; HIO B -

nnm

KMHemaTnyeckas BsI3KOCTb BO3ayxa, M2 X c(-1); nambaa_B - k0adUUMEHT TENNONPOBOAHOCTU BO3OYyXa,
BT x M(-1) x K(-1).

dopmyna 36 cnpasegnuea ana CYI ¢ temnepatypon T x <= T_kun. Npu Temnepatype CYI T_x > T_kun
OOMONTHUTENBHO paccynTbiBaeTca Macca neperpetbix CYI™ m_nep no doopmyne 34.

PacueT ropnsoHTanbHbIX pa3MepoB 30H, OrPaHM4YUBaIOLLUNX
raso- u NnapoBo3AyLHbIE CMECU C KOHLeHTpauuen roproyero Bbiwe HKIP,
npv aBapMmMHOM NOCTYNJSIEHMN FOPHOYNX FA30B U NapOB HeHarpeTbIxX
JNIerkoBOCNIIAaMEHSIOLNXCA XUAKOCTEN B OTKPbITOE NPOCTPAHCTBO

44. Topu3oHTanbHble pasMepbl 30Hbl, M, OrpaHuWdMBaloLWiMe 06nacTb KOHLEHTPaLMA, NpeBbILLAOLLNX
HKHWIA KOHLLEHTPAUMOHHbIA Npeaen pacnpocTpaHeHusi nnamenmn (C_HKMp), BbIMUCASIOT NO oopMynam:
ans roptounx rasos (IT):



R = 14,5632 x ( ) , (37)
HKIIP po x C
T HKIIP

01151 NapOB HEHarpeTbIX NerkoBocnnameHsitowmxces xumakocrten (JIBXK):

P m
H 0,813 H 0,333
R = 3,1501 x xB.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

rge m_r - macca NOCTYNUBLUMX B OTKPbITOE MNPOCTpaHCTBO [T npw aBapuiiHOW cuTyauum, Kr; po_T -
nnotHocTe I'T npu pacyeTHOM TemnepaTtype u atMocdepHoM Aasrnenun, kr X M(-3); m_n - macca napos JIBX,
NOCTYNMBLUNX B OTKPLITOE NPOCTPaHCTBO 3a BPpeMs MOSTHOTO UcnapeHus, Ho He 6onee 3600 c, kr; po_n - NIOTHOCTb
napoB JIBX npu pacyeTHon Temnepartype n atmocepHoOM gaBneHun, kr X mM(-3); P_H - gaBneHne HacbIWEHHbIX
napos JIBX npu pacueTHon Temnepartype, kla; K - koaddpnumeHT, npuHnmaembin pasHbiv K = T/3600 ana JIBXK; T
- MPOAOCIKUTENBHOCTb MOCTynneHnss napoB JIBXK B  OTKpbIToOe MpoCTpaHCTBO, C; C _HKMP - HWKHUN
KOHLIEHTPAUVOHHBIN nNpeden pacnpoctpaHeHusa nnamenu T unu napos J1IBX, % (06.); M - monsgpHasa macca, Kr X
kmonb(-1); V_0O - monbHbI 06beM, paBHbIv 22,413 M3 x kmonb(-1); t_p - pacyeTHasa TemnepaTtypa,°C.

B kadecTtBe pacuyeTHoOW TemnepaTypbl crnegyeT nNpUHMMaTb MakCcUMarbHO BO3MOXHYH TemnepaTypy
BO3yXa B COOTBETCTBYIOLLEN KIUMATUYECKOM 30HE MM MaKCUMarbHYHO BO3MOXHYIO TemrepaTtypy Bo3gyxa no
TEXHOJIONMYECKOMY PEFNaMEHTY C Yy4€TOM BO3MOXHOIO MOBLILLEHWUS TemrepaTypbl B aBapunHOW cutyaumun. Ecnu
TaKoro 3HayeHUs pacyeTHOM TemnepaTtypbl t_p MO Kakum-nMbo nNpuyMHam ONpefenuTb He yaaeTcs, LOonycKaeTcs
npuHMMaTh ee paBHon 61°C.

45. 3a Hayano oTcyeTa rOpU3OHTANBHOIO pasMepa 30Hbl NPUHMMAKOT BHELIHME rabapuTHble pa3mepbl
annapartoB, YCTaHOBOK, TpybonpoBogos 1 T.n. Bo Bcex crny4vasx 3HavyeHme R_HKNp AOMmKHO ObiTb HE MeHee 0,3 m
ansa ' wn JIBXK.

PacueT n36bLITOYHOro AaBeHUS U UMNYJbCa BOSMHbI AABMIEHUA NMPU CropaHum
cMmecel roproymx rasoB U NapoB C BO3AYXOM B OTKPLITOM NPOCTPaHCTBE

46. Ncxopa n3 paccMaTpMBaEMOro CLeHapusi aBapuu, onpeaensieTca macca m, Kr, Foprodmx rasoB u (1nm)
napoB, BbilWeALNX B aTMoCcepy M3 TEXHONOMMYECKOro annaparta B COOTBETCTBMM C NyHkTamu 38 - 43.

47. BenuunHy 13bbITouHoro gaenenus OenbTa P, kla, passnBaeMoro npu cropaHum ra3onapoBO3ayLLHbIX
cmecen, onpenenstoT no gopmyne

0,33 0,66 2 3
JenbTa P = P x (0,8m /r + 3m /r + 5m /r ), (39)
0 op op op

roe P_0 - atmocdhepHoe gaeneHue, klla (gonyckaetca npuHumMathb paBHbiM 101 kl1a); r - paccTtosiHne oT
reoMeTpmyeckoro LeHTpa rasonapoBo3gyLliHOro obnaka, M; m_np - NpvMBeAeHHad macca rasa wnum napa, kr,
BbluMcnisieTcs no oopmyne

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

rae Q_cr - ygenbHasa TennoTta cropaHud rasa unu napa, Ix x kr(-1); Z - koadpUUUEHT y4acTms roproumnx
rasoB M NMapoB B rOPEHWM, KOTOPLIN gonyckaetcs npuHumath paBHbiM 0,1; Q_0 - koHcTaHTa, paBHas 4,52 x 10(6)
Ix x kr(-1); m - mMacca ropt4mx rasos m (Mnv) NapoB, NOCTYNUBLUMX B pe3ynbTaTe aBapuu B OKpyxatollee
NPOCTPAHCTBO, Kr.

48. BennuuHy nmMnyrnbca BOJHbI AaBreHus i, [1a X ¢, BbIMMCNAT No opmyre



i =123 xm /x. (41)

MeTop pacuyeTa 3Ha4eHUN KpUTepueB NOXapHOW ONacHOCTU ANS FOPHYUX NblNen

49. B kayecTBe pacyeTHOro BapuaHTa aBapum AN onpeaerneHns KpUTepues MoXapHOW OnacHOCTU AN
roproymx neinen cregyeT BblbupaTb Havbornee HebGnaronpuSTHbIN BapuaHT aBapuv UNU Nepuog HopmarbHOW
paboTbl annapaTtoB, NPW KOTOPOM B FOPEHUWN MbIEBO3OYLUHONW CMeCUM yyacTByeT Hambonbluee KOnmM4ecTBO
BELLECTB UNn Mmatepuanos, Hambonee onacHbIX B OTHOLLEHUW NOCNEACTBUIN TAKOrO rOpPeHuns.

50. KonuyecTBo NOCTYNMBLUKX BELLECTB, KOTOPble MOryT 06pa3oBbIBaTh roployne NbireBo3ayLUHbIE CMECH,
onpegenseTcsd, WUCXOAA W3 NpeanocblikM O TOM, YTO B MOMEHT pacyeTHOW asapuu npouvsoLuria nnaHosas
(pemMOHTHble paboTbl) MM BHe3anHas pasrepmMeTusaunsi OJHOr0 M3 TEeXHOMOrMYEeCcKMx annapaToB, 3a KOTOpOW
nocrnegosarn aBapuiiHbin BbIOPOC B OKpy»KatoLLiee NPOCTPaHCTBO HAXOAMBLLENCH B annapaTe Nbinu.

51. PacuyeTHas macca nbinv, MOCTYMUBLUEN B OKPyXatollee MpOCTPaHCTBO MpU pac4eTHOW aBapuw,
onpegenseTtcsa no opmyne

M =M + M , (42)
B3 aB

rae M - pacyeTHas macca MOCTyNMBLUEW B OKpyXawllee MpOCTPaHCTBO roptoden nbinu, kr, M_B3 -
pacyeTHas Macca B3BUXpMBLUEWCS Mbinu, kr; M_aB - pacyeTHas macca nbinu, NOCTYNMBLUEN B pesynbTaTe
aBapuUNHOW CUTyaLun, Kr.

52. BenuunHa M_B3 onpefenseTcsa no oopmMyne

M =K xK x M , (43)
B3 T B3 I

roe K r - gons roptoden nbinn B oblie Macce OTnoXeHur nbinv; K B3 - gonst oTnoxeHHon B6Gnunam
annaparta nblM, CnocobHOM MeperTu BO B3BELUEHHOE COCTOsiHME B pesyrbTaTte aBapuiHOW cuTyauun. B
OTCYTCTBME 3KCMEPMMEHTArnbHbIX AaHHbIX O BennyuHe K B3 gonyckaetcs npuHumatb K B3 = 0,9; M_n - macca
OTNOXMBLUENCS BONM3M annapara Nbifiv K MOMEHTY aBapuu, Kr.

53. BenuunHa M_aB onpegenseTcsa no doopmyne

M =M +gxT) xK , (44)
aB arl I1

rae M_an - macca roptoyert nbinu, BelbpackiBaemMon B OKpyKatoLlee NpoCTPaHCTBO Npu pasrepMeTusaumm
TEXHOIOrMYeCcKoro annaparta, Kr; npu OTCYTCTBMM OrpaHWYMBalOLLMX BbIOPOC NbIMWM UHXEHEPHbIX YCTPOWCTB
cregyeT nonaratb, YTO B MOMEHT pac4eTHOW aBapuu MPOWCXOAMT aBapulHbIA BbIOPOC B OKpyxaiollee
NPOCTPaHCTBO BCEW HaxOoAMBLUENCA B annapaTe nbiu; q - Npou3BOAUTENBHOCTb, C KOTOPOW NpoAorxaeTcs
NOCTYNMeHne NbINIEBMAHbIX BELLECTB B aBapuiiHbIA annapaT no TpybonpoBogamM 40 MOMEHTA UX OTKITHOYEHUS, KT X
c(-1); T - pacyeTHOE BpeMmsl OTKIIOYEHMS, C, ONPeAensieMoe B KaXX4OM KOHKPETHOM Cryvae, Ucxogsa 13 pearibHon
obcTaHoBkn. CneagyeT NpMHUMaTh paBHbIM BpeMeHN cpabaTbiBaHUSA CUCTEMbI aBTOMaTUKW, ECININ BEPOATHOCTb €€
oTka3a He npesbiwaeT 0,000001 B rog unn obecneyeHo pe3epBupoBaHme ee arniemeHToB (Ho He 6onee 120 c); 120
C, €CNN BEPOATHOCTb OTKa3a cuctembl aBToMaturku npesbiwaeT 0,000001 B rog n He obecneyeHo pe3epBupoBaHme
ee anemeHToB; 300 ¢ npu pyyHOM OTKMOYeHUU; K_N - KOddMUUNEHT MNblNeHNs, NPeacTaBnSaoLWniA OTHOWEHWEe
MacCbl B3BELLEHHOW B BO34yxe MNbiMM KO BCeW Macce Mbinu, NOCTynuBlIEM u3 annapaTta. B oTtcyrtcteue
3KCMepuMeHTanbHbIX AaHHbIX O BenuuuHe K_n gonyckaetca npuyHumatb: 0,5 - onsa nbinen ¢ QUCNepcHOCTbO He
mMeHee 350 mkm; 1,0 - 4N nNbinNen ¢ gucnepcHocTb0 MeHee 350 MKM.

54. N36biTovHOE aaBnexve Oensta P ans roptoyunx nbinen paccuntbiBaeTcsa criegyrowmmMm o6pasom:

a) onpeaensioT NpuBegeHHY0 Maccy roproden nblv m_np, Kr, no popmMyne

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

rae M - macca roptoyeit nbiv, NOCTYNUBLLEN B pe3ynbTaTe aBapumn B OKpyKatoLlee NpOCTPaHCTBO, kr; Z -
KOShPULIMEHT y4acTus NbInn B FOPEHUU, 3HAYEHNE KOTOPOro AOMyCcKaeTcs NpuHUMaTh paBHbiM 0,1. B oTAenbHbIX
00OOCHOBAaHHBIX Criydasx BenuymHa Z MOXeT OblTb CHWXeHa, HO He MeHee veM go 0,02; H_ T - Tennota cropaHus
nbinu, Ik x kr(-1); H_To - KOHCTaHTa, NnpuHMMaemas paBHon 4,6 x 106 Ix 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 + 5m /r ), (46)
0 op op op

rae r - pacctosiHue OT LeHTpa MbineBo3ayLluHoro obnaka, M. [lonyckaeTcs OTCYTbLIBATL BEMUYMHY I OT
reoMeTP1YEecKoro LeHTpa TexHomnornyeckomn yctaHosku; P_0 - atmocdepHoe gasneHue, klla.
55. BennunHy nmnynbsca BonHbl gaBnexud i, Na x ¢, BblumcnsioT no popmyne

0,066
i = 123m /r. (47)
np

MeTopn pacyeTa MHTEHCUBHOCTU TeNJNIOBOIro nany4vyeHus

56. NHTEHCUBHOCTb TEMMOBOIO M3NyYeHU pacCUMTbIBAOT ANA ABYX ChnydaeB noxapa (Mnv gns Ttoro us
HUX, KOTOPLIA MOXET BbITb peann3oBaH B AaHHOW TEXHONOMMYECKON YyCTaHOBKE):

noxap nponueos JIBX, K nnu ropeHne TBepAbIX ropounx MaTtepuarnos (BKNoYas ropeHue nbinm);

"OrHeHHbIN Wwap" - kpynHomaclTabHoe Anddy3noHHOE ropeHne, peanuayemoe npu paspbiBe pesepByapa
C roproyen XXNAKOCTbIO UK ra3om noj AaBrneHneM ¢ BOCNamMmeHeHeEM COOepPXXUMOro pesepByapa.

Ecnun Bo3moxHa peanusauus obomx crnyvaes, TO MPU OLEHKE 3HAYEHUI KPUTEPUS MOXAPHOW OMacHOCTU
y4nTbIBAETCA HambonbLlasi 3 ABYX BENMYUH MHTEHCMBHOCTM TEMMOBOIO U3MNYy4EHUS.

57. NHTEHCMBHOCTb TENnoBOro uanydeHus g, KBT x Mm(-2), Ans noxapa nponvBa XWMAKOCTM MIU Mpu
ropeHun TBepAbIX MaTepMarnoB BbIYUCNAIOT N0 hopmyne

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

rae E_f - cpegHenoBepxHOCTHasA MAOTHOCTL TENMOBOro u3nyyvyeHuns nnamexun, kBT x m(-2); F_q - yrnoson
KO3 DULMEHT 0BNYyYEHHOCTH; Tay - KOIMULMEHT NponyckaHns aTtMmocdepsl.

3HaveHne E_f npuHMMaeTcs Ha OCHOBE MMEIOLMXCH OKCNepUMEHTarnbHbIX AaHHbIX. [Ona HekoTopbix
XMOKMX YrNeBoAopOAHbIX TOMNMMB YKa3aHHbIe AaHHble NpuBeaeHbl B Tabn.8.

Mpun oTCyTCTBMU OaHHbLIX JonycKkaeTcs NpuHuMaTh BenuumHy E_f pasHoi: 100 kBT x m(-2) ans CYT, 40 kBT
x M(-2) ansa HedpTenpoaykToB, 40 KBT x M(-2) 4na TBepAbiX MaTtepuarnos.

Ta6bnuua 8
CpeAHenOBerHOCTHaﬂ NNOTHOCTb TennoBoro uiny4eHua nnaMmeHu B 3aBUCMMOCTHU
OT AnamMeTpa ovara u ygeribHasaAa MmaccoBasi CKOPOCTb BbiropaHusa Aons HEKOTOPbIX
XNAKuUX yrnesogopoaHbIiX Tonnue
[ I
1
TomnamBoO | E f, xBr x wM(-2)
M, |
T T T T |xr x M(-2) x |
| d=10m | d=20m | d=30mM | d=40m | d=250m
c(-1) |
I i ! ! I
|
COI' (MeraH) | 220 | 180 | 150 | 130 | 120
0,08 |
i I I I i
I
CyT | 80 | 63 | 50 | 43 | 40
0,10 |




(IponauBGyTaH) |

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

In3zeJibHOE | 40 | 32 | 25 | 21 | 18
0,04 |
TOMIIMEBO | | | | |

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

Mpumeyanue. [Ina anametpoB odyaroB meHee 10 m nnu 6onee 50 m cnegyeT NpuHUMaTh BenuuuHy E_f
Takou xe, kak n gnsa oyaros gnametpom 10 m 1 50 M COOTBETCTBEHHO.

PaccuutbiBatoT acbhekTnBHbLIM gnameTp nponvea d, M, no dopmyne

4 x F
d = xB.KOpeHp ——, (49)
nm

roe F - nnowaak nponuea, M2.
BbluncnaoT BeicoTy nnamenun H, M, no coopmyne

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

roe M - ygenbHas maccoBasi CKOPOCTb BbIropaHust Tonnmea, kr X M(-2) x c(-1); po_B - MNIOTHOCTb
OKpYy>xatoLero Bo3gyxa, kr x M(-3); g = 9,81 M x ¢(-2) - yckopeHne cBoOOAHOro nageHus.
OnpepgenstoT yrnoson koadduumeHT obnyyeHHocT F_q no hopmynam:

2 2
F = xB.xopeHs (F + F ), (51)
q v H
rae F_v, F_H - caktopbl 06ny4eHHOCTM [AONd BepTUKaNbHOW W  FOPU3OHTaNbHOW MNOLWAAoK

COOTBETCTBEHHO, onpeaendemMblie C NOMOLUbIO 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 (S - 1)
( )y) - X arctg (kB.KOpPeHb ( )}1, (52)
S + 1 2 (A - 1) x (S + 1)
KB.KOpeHb (A - 1)
1 (B - 1/8) (B + 1) x (S - 1)
F o= x [ X arctg (KB.KOpPeHBD ( ) -

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



KB.KOpPeHb (B - 1)

(A - 1/9) (A + 1) x (S - 1)
- X arctg (xB.KOpPeHb ( )1, (53)
2 (A - 1) x (S + 1)
KB.KOpPeHb (A - 1)
2 2
A= (h + 5 + 1)/(29); (54)
2
B=(1L+ S )/(29); (55)
S = 2r/d; (56)
h = 2H/d, (57)

rae r - paccTosiHue OT reoMeTpUYECKoro LeHTpa nponuea 4o obnydaemMoro oobekTa, M.
OnpegensatoT k0oadrUMeHT nponyckaHmua atmMmocdepbl No gopmyre

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

58. IHTEHCUBHOCTL TEMJTOBOrO U3ny4veHus g, KBT x M(-2), ans "orHeHHoro wapa" Bbl4UCAST no dhopmyne
(48).

BennunHy E_f onpegensioT Ha oOCHOBE WMEOLINXCA 9KCMEpUMEHTanbHbIX AaHHbIX. [onyckaeTcs
npuHumatb E_f paBHbim 450 kBT x M(-2).

3HaveHue F_q BbluncnsAlT no doopmyne

H/D + 0,5

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

roe H - BbicoTa ueHTpa "orHeHHoro wapa", M; D_s - addekTuBHbIN AnameTp "orHeHHoro wapa", m; r -
paccTosiHne oT obny4yaemoro obbekTa [0 TOYKM Ha MOBEPXHOCTU 3EMSIM HEMOCPEACTBEHHO MO4 LIEHTPOM
"OrHeHHoro wapa", M.

OdbdhekTnBHBIM AMameTp "orHeHHoro wapa" D_s onpegensaoT no gopmyne

0,327
D = 5,33m , (60)

rge m - Macca roptoyero BeLLecTBa, Kr.

BennumHy H onpegensailoT B xoge cneuumanbHbliX uccnegosaHui. [lonyckaeTcs npuvHuMmaTb BenuuuHy H
paBHon D_s/2.

Bpems cyliectBoBaHus "orHeHHOro wapa"t_s, ¢, onpegensatoT no opmyne

t =0,92m . (61)

KoadbdunumeHT nponyckaHmsa atmocdepbl Tay paccunTbiBaloT No hopmyne

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



7. MeTopq OLeHKM MHAUBUAYaANbLHOro pucka

59. HacTtoawwmi meTtoq npMMeHUM Onsi pacyeTa BernuuuHbl MHAMBUAYANbHOMO pucka (4anee no TeKCTy -
pucKa) Ha HapYXHbIX YCTaHOBKaX NPW BO3HUKHOBEHUM TakUX Nopaxarolmx hakTopoB, Kak M3bbITOYHOE OaBMeHUe,
pasBMBaemMoe Mpu CropaHuuM raso-, Napo- UMM MbiNeBO3AYLWHbLIX CMEeCen, U TENMoBOe U3MyvyeHue npu cropaHuu
BELLECTB U MaTepuarnos.

60. BenuunHy uHgusmayansHoro pucka R_B npu cropaHuu raso-, napo- unu nbifeBo3ayLlHbIX CMecei
paccyMTbIBaloT No goopmyne

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

rae Q_Bi - rogoBas yacToTa BO3HMKHOBEHMS - aBapumn C rOpeHWeM raso-, napo- Wnu MblieBo3ayLLIHON
CMeCu Ha paccmaTpvBaeMoun Hapy>xHoW ycTaHoBke, 1/rog; Q_Blli - ycnoBHas BEpOATHOCTb MOpaXeHus YenoBeka,
HaxoAsLerocsa Ha 3ajaHHOM pacCTOSIHUM OT HapYyXHOW YCTaHOBKW, M3ObITOYHBIM OaBMEeHUEM Mpu peanusauun
yKa3aHHOW aBapum i-ro Tuna; n - KoNM4ecTBo TUMOB paccMaTpUBaeMbIX aBapun.

3HayeHns Q_Bi onpemensitoT u3 CTaTUCTUYECKUX OaHHbIX WM HA OCHOBE METOAUK, W3MOXEHHbIX B
HOPMaTUBHbIX JOKYMEHTaX, yTBEPXAEHHbIX B YCTAHOBMEHHOM nopsigke. B dopmyne (63) gonyckaetcsa yumTbiBaTh
TONbKO OAHY Hambornee HebnaronpusATHyK aBapuio, BenvumHa Q_B gns koTopol npuHMMaeTcsa paBHOM rogoBON
YacToTe BO3HWKHOBEHUS noXapa C ropeHneM raso-, napo- uUnu nblneBo3ayLUHbIX CMeCceln Ha HapyXXHOW YCTaHOBKe
No HOPMaTUBHbIM [OKYMEHTaM, YTBEpPXOEHHbIM B YCTAHOBMEHHOM nopsake, a 3HadeHve Q_BIl1 BbluMcnATb,
NCXOAs U3 MacChbl rOpPHOYNX BELLECTB, BbllleAWwmnx B aTMocdepy, B COOTBETCTBMM € nn. 37 - 43.

61. BenuuvMHy wuHOMBUOYyanbHOrO pucka R_M npy BO3MOXHOM CropaHum BeLLeCTB M MaTepuasnos,
yKasaHHbIX B Tabn.7 ansa kateropuun B_H, paccuuTbiBatoT no doopmyrne

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

rae Q_fi - rogoBasi yacToTa BO3HUMKHOBEHUSA MOXapa Ha paccMaTpuBaeMon Hapy)XKHOW YCTaHOBKE B Cryvae
aBapuu i-ro Tuna, 1/rog; Q_fni - ycnoBHas BepOATHOCTb MOPaXKEHWUS YenoBeka, HaxoAsLerocs Ha 3agaHHOM
PacCTOSAHUN OT HAPY>KHOW YCTAHOBKM, TEMMOBbLIM U3MNy4YeHUEM NPU peannsaumm aBapum i-ro Tuna; n - KOnM4ecTso
TMNOB paccMaTpuUBaeMbIX aBapun.

3Hauyenne Q_fi onpegenaldT M3 CTAaTUCTMYECKUX LaHHbIX MMM Ha OCHOBE METOAMK, M3MOXEHHbIX B
HOPMaTUBHbIX JOKYMEHTaX, YTBEPXKAEHHbIX B YCTAHOBNEHHOM MopsiaKe.

B dopmyne (64) gonyckaeTcs ydnTbiBaTb TONbKO OAHY Havbonee HebnaronpuATHYK aBapui, BENMWYMHA
Q_f onga koTopoW MpuMHUMaeTCsl paBHOM rO40BOW YacTOTe BO3HUKHOBEHUS MOXapa Ha Hapy>XHOW yCTaHOBKE MO
HOPMaTUBHbIM JOKYMEHTaM, YTBEPXOEHHbIM B YCTAHOBMEHHOM Nopsake, a 3HadeHne Q_fn BblumMcnsTb, nucxonsa us
Maccbl roprodnx BeLLeCTB, Bbllledwmnx B aTMocdepy, B COOTBETCTBMM C NyHKTamu 37 - 43.

62. YcnoBHyto BeposaTHoCcTe Q_BIlli nopaxeHns yenoBeka u3bbITOYHBIM AABMIEHUEM MPU CrOPaHUN raso-,
napo- Unu MNblfIeBO3OYLUHbIX CMECEN Ha PACCTOSAHMM I OT ANWLEHTPa ONpeaensoT cneaywmum obpasom:

BbIYMCNAIOT N30bbIToYHOE gaBneHue OenbTta P n nmnynec i N0 MeTogam, onucaHHbIM B pa3gene 6 (MeTtogbl
pacyeTa 3Ha4YeHU KPUTEPUEB MOXAPHOW OMACHOCTW ANS roptoYMX ra3oB U MapoB UM METOoA pacyeTa 3HavYeHuwn
KpUTEpMEB NOXapPHOM OMACHOCTW A1 FOPOYUX NblNewn);

ncxonsa n3 s3HadveHun densta P 1 i, BoIMMCNAT BENWMYKHY "NpobuT"-dyHkuumn P_r no dpopmyne

Pr = 5 - 0,261n(V), (65)
8,4 9,3
17500 290
V= (———) + (—) ’ (66)
IenrTa P i

raoe denbta P - n3bbiTouHOE AaBnenue, MNa; i - umnynec BonHbl AaBneHus, lNa x ¢;

C nomowbto Tabnmubl 9 onpefensloT YCNOBHYO BEPOATHOCTb MOpPaXKeHWs yenoseka. Hanpumep, npu
3HayeHun P_r = 2,95 3Havenne Q_Bn = 2% = 0,02, a npu P_r = 8,09 3HaueHne Q_gn = 99,9% = 0,999.

63. YCNoBHylO BEPOATHOCTb MOpaXeHus1 4YernoBeka TennoBbiM u3nydyeHunem Q_fl1i  onpegensioT
cnegyrowmm obpasom:

a) paccunTblBaloT Benu4ymHy P_r no cdopmyne



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

roe t - adppekTMBHOE BpeMs IKCNO3ULMKM, C; - UHTEHCMBHOCTb TEMMOBOrO U3nyyeHus, KBT x m(-2),
onpefensiemas B COOTBETCTBUMN C METOAOM pacyeTa MHTEHCUBHOCTU TENMOBOro M3nyyveHus (pasgen 6).

BenununHy t Haxogar:

1) ansa noxapos nponusos JIBX, K n TBepabix mateprnanos

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

roe t_0 - xapakTepHoe BpeMs obHapyxeHusa noxapa, ¢, (qonyckaercsa npuHumartb t = 5 ¢); X - paccTosiHWe
OT MecCTa pacronoXeHUs YernoBeka 40 30HbI, F4e NHTEHCMBHOCTb TEMNSI0BOro U3ny4yeHus He npesbiwaeT 4 kBT x m(-
2), M; U - CKOPOCTb OBWXEHUsI YernoBeka, M X ¢(-1) (gonyckaetcs npyHumaTb U = 5 m x ¢(-1));

2) ansA BO3OencTBMsA "OrHEHHOro wapa" - B COOTBETCTBUM C METOAOM pacyeTa MHTEHCUBHOCTU TEMMOBOro
nanyyeHus (pasgen 6);

0) ¢ nomowbto Tabn.9 onpenensalT YCrNoOBHYH BeposaTHOCTb Q_[li nopaxeHust 4YenoBeka TEMOBbIM
N3nyyYeHnem.

64. Ecnn gns paccmaTpvBaeMon TEXHOMOMMYECKOW YCTaHOBKM BO3MOXEH Kak noxap nponuea, Tak 1
"OrHeHHbIN wap", B dopmyne (64) 4OMKHbI BbITb y4TEHbl 06a yka3aHHbIX BbiLLEe Tyna aBapun.

Ta6bnuua 9
3HavyeHusA yCNOBHOM BEPOSITHOCTU NOPAXEHUS YenoBeKa
B 3aBUCUMOCTU OT BEJINYUHDI P_r
[ I
1
YcioeHasa Bejmumua P r
BEpPOATHOCTb
[ I I I I I I I I I
|nopaerMH, % 0 | 1 | 2 | 3 | 4 | 5 | 6 | 7 |
8 | 9
| | | | | | | | |
[ I 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 |
| I I I | I I I I I
10 | 3,72 | 3,77 | 3,82 | 3,90 | 3,92 | 3,96 | 4,01 | 4,05 |
4,08 | 4,12 |
| I I I I I I I I I
20 | 4,16 | 4,29 | 4,23 | 4,26 | 4,29 | 4,33 | 4,36 | 4,39 |
4,42 | 4,45 |
| I | I I I I I I I
30 | 4,48 | 4,50 | 4,53 | 4,56 | 4,59 | 4,61 | 4,64 | 4,67 |
4,69 | 4,72 |
| I I I I I I I I I
40 | 4,75 | 4,77 | 4,80 | 4,82 | 4,85 | 4,87 | 4,90 | 4,92 |
4,95 | 4,97 |
| I I I I I I I I I




| I | I I | I | I |
60 | 5,25 | 5,28 | 5,31 | 5,33 | 5,36 | 5,39 | 5,41 | 5,44 |

5,47 | 5,50 |
| I I I I I I I I I
70 | 5,52 | 5,55 | 5,58 | 5,61 | 5,64 | 5,67 | 5,71 | 5,74 |

5,77 | 5,81 |
| I | I I | I | | |
80 | 5,84 | 5,88 | 5,92 | 5,95 | 5,99 | 6,04 | 6,08 | 6,13 |

6,18 | 6,23 |
| I | I I | I | I |
90 | 6,28 | 6,34 | 6,41 | 6,48 | 6,55 | 6,64 | 6,75 | 6,88 |

* lanee No TeKCTY - MOMELLEHMI U 30aHUIA
** [lanee No TEeKCTY - HapyXXHble YCTaHOBKM

MpunoxeHue
PekomeHayemoe

PacyeTHOE onpeageneHue 3HavYeHus KO:-)CbeMLlMeHTa Y4 y4dyacTusa ropro4ymx rasoB
N NapoB HeHarpeTbIX NiIerkoBoCniaMeHALWnNxcs XUaKocten BO B3pbiBe

MaTtepuanbl HacTosILWEero NpUoXxeHusa npumenHstotTea gns cnydas 100 m/po_r,n V_ce) < 0,5 C_HKIIP, roe
C_HKTIP - HWKHUIA KOHLUEHTPaLMOHHbLIN npefen pacnpocTpaHeHus nnameHu rasa wnu napa, % (06.), n ans
nomeLLeH1in B hopme NpsiMOYrornbHOro napansnenenuneaa ¢ OTHOLEHNEM AJUHbI K LUMPUHE He bonee 5.

1. KosdduumeHnT Z ydyacTusa IOpPRUMX I'al30B M I[IaPOB JIEI'KOBOCIIJIAMEHSAOIMUXC S
XMUIOIKOCTEM BO B3pBEIBE IIPM 3alaHHOM YPOBHe 3HaumMocTu Q (C > C)

paccumMTEIBaeTCsa O dopmyJam:

npu X <= -Lunuy <= - S
HKIIP 2 HKIIP 2

5 x 10 mm HKIIP
7 = —————— po (C+ —) X Y Z
m r, 0 0 npesnbTa HKIP HKIP HKIpP, (1)



-3 C
5 x 10 HKIIP
7z = —— po (C + ——) F Z (2)
m T, 0 nenbTa HKIIP,

rae C_0 - npegakcnoHeHunanbHbI MHOXUTENb, % (06.), paBHbIN:
npu OTCYTCTBUM NOABWXHOCTM BO34YLUHOM CPeAbl ANs FOPHYMNX ra3oB

3 m
c =3,77 x 10 ———, (3)
0 po V
I" CB

npu NOABWXHOCTWN BO34YLLUHOMW cpeabl A5 FOPOYMX ra3os
2 m
cC =3x10 —, (4)

0 po V. U
I" CB

npn OTCYyTCTBUM NOOABUXHOCTU BO3D,yLUHOl7I cpenbl AnA napoB f1erkosocryiaMmeHAnLWnxca KWOKOCTEN

0,41
m x 100

npu NnogBMXHOCTU BO3,EI,yLLIHOl7I cpeabl AnAa napoB NErkoBocCriameHAanWwmnxca XNOKOCTEN

0,46
m x 100
c =C( ) ’ (6)
0 HC xpo xV
H ot CB

rae m - macca rasa unu napos J1BXX, noctynaiowmx B 06bem NoMeLlleHns B COOTBETCTBUMN C pasgeniom 3,
Kr; enbTa - 4ONYCTUMbIE OTKIMOHEHMS KOHLEHTpaUMW Npy 3agaBaeMoM YPOBHE 3HA4YMMOCTU

Q0 (C > QC), npuBeIeHHbIE B Tabauue II1; X , Y , Z -
HKIIP HKIIP HKIIP
paccTogaHma no ocaM X, Y M Z OT MCTOUYHMKA I[IOCTyIJI€HMAa Tasa MM I[apa,
OT'PaHMUEHHbBEe HIMXHYM KOHLEHTPALMOHHEIM [IPeNejioM pPaclIpOoCTpaHeHUd IIJlaMeHU
COOTBETCTBEHHO, M; paccumMTeBamTCa 00 dopmynam (10 - 12) npuinoxeHusa; L,
S - miyHa UM WMPMHa I[IOMElleHMs COOTBETCTBEHHO, M; F - I[womanbs IIoJa
[IOMEIEeHns, M2;

U - noasmxXHOCTb BO3AyLWHOM cpefpbl, M X ¢(-1); C_H - KOHUEHTpaLUmMs HACbILLEHHbIX NapoB Npu pacyeTHOW
Temnepartype t_p, °C, Bo3gyxa B nomeLleHumn, % (06.).
KoHueHTpaumsa C_H MoXeT ObITb HangeHa no gopmyrne

roe P_H - gaBneHue HachblWeHHbIX MapoB NpU pacyeTHOW TemnepaTtype (HaxoauTCs M3 CnpaBOYHOW
nutepartypsl), kla; P_0 - atmoccepHoe aaBneHue, pasHoe 101 kla.

Ta6nuua N1



Q(C > C)

XapakTep paclpenejieHUs KOHLEHTpalul oeJybTa
I TOPUMX T'al’0B MHPU OTCYTCTBUM MNOIABMXHOCTN 0,1 1,29
BO3OYWHOM CpeIn: 0,05 1,38
0,01 1,53
0,003 1,63
0,001 1,70
0,000001 2,04
IO TOpoUMX I'als’0B IIPM I[IOIOBMXHOCTM BO3IYUHOM 0,1 1,29
cpensl 0,05 1,37
0,01 1,52
0,003 1,62
0,001 1,70
0,000001 2,03
I51a napoB JIETKOBOCIIJIAMEHAKIMXCHA XUAKOCTEN IIPpU 0,1 1,19
OTCYTCTBUM MOIBMXHOCTM BOBIYIUHOWV CPEIb 0,05 1,25
0,01 1,35
0,003 1,41
0,001 1,46
0,000001 1,68
I [HapoB JIETKOBOCILJIAMEHSAOIMXCS XUIOKOCTEM IpU 0,1 1,21
IIOOBMXHOCTY BOBOYWHOM CpeIbl 0,05 1,27
0,01 1,38
0,003 1,45
0,001 1,51
0,000001 1,75
BenmnumHa ypOBHSA SHAUMMOCTU QO (C > C) BHIOMpPaeTcHd, nucxona m3
OCOBOEeHHOCTEe) TEeXHOJOTMUeCKOoT'0 IIpoliecca. JonyckaeTrcsa nOpuHuMMaTe Q(C > C)

paBuemM 0, 05.

2. BenuunHa koadpdmumeHTa Z yyacTust napoB MErkoBOCMNIaMeHSOLWMNXCA XMOKOCTEN BO B3pbIBE MOXET

ObITb onpeaeneHa no rpadvky, NPUBEAEHHOMY Ha PUCYHKE.



0.2 : a irr

L

0.1 -

0.6 R 10

°'%.2 0.4 .

X

"pacbmk onpeaeneHns BeENUUMHbI KoadhpmumeHTa Z y4acTust napoB NErkoBOCMNIaMEeHSIOLWMXCS XKUOKOCTEN BO
B3pbIBE"

3Ha4veHus X onpegensaoTcs no opmyne

C /C*, eciiu C <= C*;
H H

X = { (8)
l, ecim C > C¥*,
H

roe C* - BenuumHa, 3agaBaemasi COOTHOLLEHUEM

Cx =d¢u C , (9)
cr

roe v - 9 PEKTUBHBIN KOIDPULNEHT N30bITKA FOPHOYEro, MPUHUMAEMbIN paBHbIM 1,9.
3. PacctosHuns X_Hknp, Y_HKNp 1 Z_HKNp paccyntbiBaloTCA no hopmynam:

0,5
nenbTa C



X = K L(K 1n ) ; (10)
HKIIP 1 2 C
HKIIP
0,5
nenbTa C
0
Y =K S (K 1ln ) ; (11)
HKIIP 1 2 C
HKIIP
0,5
nesnbTa C
0
Z =KH (K In ———) ’ (12)
HKIIP 3 2 C
HKIIP
rae K 1 - koadpdpumumeHT, npuHumaembin pasHbiM  1,1314 gna roptounx rasoB u 1,1958 ans

nerkoBocnnameHsLWmxes xuakocten; K_2 - KoaduUUMeHT, NpUHMMaeMbln paBHbiM 1 Ans roptovmx rasos n K_2 =
T/3600 gnsa nerkoBocnnameHswmuxea xungkocten; K _3 - koaduumeHT, npuHuMaemsii pasHbiM 00,0253 ans
roproYmMx rasoB npu OTCYTCTBUM MOABMXKHOCTM Bo3ayLuHoW cpeabl; 0,02828 anga roproumx rasoB npy NOABUKHOCTU
Bo3ayLwwHou cpeapl; 0,04714 ana nerkoBOCNNamMeHsoLLMXCA XXUAKOCTEN NpU OTCYTCTBUM NOABMXHOCTU BO34YLLHON

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



