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4 Memoduueckue yKasanus no ouenxe nocaedcmauil

YTBepXaeHb
np1Ka3oM PenepanbHoii c1yXOb!
110 3KONIOTUHECKOMY,
TEXHONOTUYECKOMY M ATOMHOMY
Haasopy oT 14.12.07 Ne 859.
BeeneHsl B aeiictaue ¢ 25.01.08 1.

METOAMYECKUE YKA3AHUA
110 OLIEHKE MOCJEACTBUI ABAPUHBIX BBIEPOCOB
OITACHBIX BEIIECTB

PI-03-26-2007

I. OBIIME ITOJIOKEHUA

1. Metoanueckue yka3aHUs O OLEHKE MOC/IeACTBHI aBapHitHBIX
BBIOPOCOB OMAacHBIX BeLIECTB (fanee — MeToouyecKue yKa3aHus) NpH-
MEHSTIOTCS [TPH PacyueTe 30H PacrpoCTPaHEHUS OTAaCHbBIX BELIECTB B aT-
Mocdepe Npu NPOMBIILITIEHHDbIX aBapUSIX.

2. MeTonmueckue yka3aHHs pa3paboTaHbl B COOTBETCTBHUH C:

®epepanbHbiM 3aKkoHOM OT 21.07.97 Ne 116-P3 «O mpoMBITIICH-
HOI1 6e30MacHOCTH OMACHBIX NPOU3BOACTBEHHBIX 0OBEKTOB», C U3ME-
HeHuaMu Ha 09.05.05 r;

[MTopsinkom odopmiieHHs AeKIapallMy POMBILILTEHHOM Ge30MacHo-
CTH OIIACHBIX MIPOU3BOACTBEHHBIX 0O0bEKTOB M NEPEYHEM BKIIIOYaeMbIX
B Hee cBenenuit (P1-03-14—2005), yrBepXneHHbIM NpukazoM Pene-
PATBHOM CNYyXOBbI TT0 3KOTOTMYECKOMY, TEXHOJIOTHYECKOMY M ATOMHO-
My Hansopy ot 29.11.05 Ne 839;

MeTonnyecKMMM yKa3aHHUSIMU 110 TIPOBEACHMIO aHaM3a PHCKa
OTTacHBIX NPOU3BOACTBEHHBIX 00bekTOB (P 03-418—01), yrBepXieH-
HBIMU NnocTaHoBneHreM [ocroprexHanzopa Poccuu ot 10.07.01 Ne 30;

OOGIIMMHU IpaBUTaMK B3PbIBOGE30MACHOCTH UIsT B3PbIBOIIOXAPO-
OMNaCHBIX XMMUYECKUX, He(TEXUMUYECKUX U HedTenepepabaTbiBalo-
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tmx npoussoncts (I1h 09-540—03), yrBep>xaeHHBIMM MTOCTAHOBIEHU -
eM Tocroprexnaasopa Poccum ot 05.05.03 Ne 29, 3aperucTpupoBaHHbIM
Mutioctom Poccnu 15.05.03 1, peructpauroHHblit Ne 4537,

['OCT P 12.3.047-98 «CCBT. IMoxapHas 6e30MacHOCTb TEXHONO-
ruyeckux mpoueccos. OOuine TpeGoBaHMs. MeToabl KOHTPOJISI»;

MeTtoaukoit oueHKHU NocaeacTBUIl XMMHUUeCKUX aBapuit (MeTtoauka
«TOKCH»). M.: HTLI «IlpoMbiiieHHast 6e30macHOCTb», 1993. 19 ¢.;

MeTonnkoi OLleHKH NOCAeNCTBUI XUMUUECKHX aBapuit (MeTonnka
«TOKCH-2.2» HTH «I1poMbitiieHHas 6€30MacHOCTb», COTJIaCOBaH-
Hasi [ocroprexHaasopom Poccuu) // MeToanKu OLEHKH NOCNEeACTBUI
aBapuii Ha OMacHbIX MPOU3BOACTBEHHBIX 00beKTax: COOPHUK TOKYMEH-
ToB. Cepus 27. Buinyck 2 / Konn. aBT. — 3-e u3n., ucnp. v non. — M.:
OAO «HTII «ITpombiiineHHas 6¢3onacHocTb», 2006. 208 c.

3. deitcrBue MeToaMYECKHMX yKa3aHWil pacrpoCTpaHsieTCst Ha Cy-
Yyau BbIOpOCca OMacHbBIX BELLECTB B aTMocdepy Kak B onHoda3HOM (ra3
WJIM XKUIKOCTb), TaK U B ABYX(ha3HOM (ra3 v XXMIKOCTb) coctosgsHuu. Co-
OTBETCTBEHHO 00J1aKO, paccenBalollieecss B aTMoccepe, COCTOUT JIHGO
TOJILKO M3 rasa (BO34yX U OMacHoe BeLeCTBO), TMOO0 U3 rasa (Bo3ayx U
OMacHOe BELLECTBO) M XUIOKMX a3P030JIbHBIX BKIIIOYEHHIT (KarlIx orac-
HOTO BELLEeCTBa).

4. MeTtonnyeckue yKa3aHHs IPUMEHSIOTCS UTS pacuyeToB BbIOPO-
COB OMAaCHbBIX BELLECTB, MUIOTHOCTb KOTOPbIX HA MeCTe BbIOpOCca HosblLe
NIJIOTHOCTH BO3AYyXa NIPU COOTBETCTBYIOIIMX YCJIOBUSX.

5. MeTtoanueckue ykazaHUs NO3BOJISIIOT ONPEAEIUTD:

KOJIMYECTBO MOCTYNMUBLUUX B aTMOC(EpPY ONMACHBIX BELIECTB MPH
Pa3IMUYHBIX CLIEHAPUSIX aBapUU;

MpOCTpalICTBEHHO-BPEMCHHOE 10J1e KOHLUEHTPAlMi OMacHBIX Be-
1LeCTB B aTMOCdepe, B TOM YUC/E 30Hbl OMACHOTO BO3AEMCTBUSI Ha
OKpYXalolLyl0 TPHPOIHYIO Cpeldy;

pa3Mepbl 30H XMMUUYECKOTO 3apaxeHHs, COOTBETCTBYIOILIMX pa3iny-
HOM CTEeIeH! NopaXeHus Nioei, onpeneaseMoit Mo HHraJAsIHMOHHON
TOKCOLO3€, B TOM YUCJIE C YUETOM BPEMEHHU HAKOTUIEHMsl TOKCOAO3bI
(c yueToM npoOUT-PYHKLKHK);

© Odop HTU «Np Tbe, 2008




6 Memoduueckue ykazaHua no oueHKe nocaedcmeuil

pa3Mepsl 30H apeitda noxapoB3pbIBOONACHBIX 00J1aKO0B, B Npele-
J1aX KOTOPBIX COXPAHSIETCSI C[TIOCOOHOCTh K BOCILUTAMEHEHHIO, ¥ pa3Mepsl
30H pacnpOoCTpaHEHHUs IMIaMeHH (MTOXapa-BCTILIIUKH) UJIH AETOHALNH,
006s1acTi NPONYKTOB CropaHus;

KOJIMYECTBO OIIACHOTO BEWIECTBa B 00/1aKe, OTPAaHUYEHHOM KOHLIEH-
TPALMOHHBIMHU [TpeeaMy BOCITAMEHEHHSI.

6. MeTonuueckue yKazaHus IpeHa3HaYeHbI [Wist paboTHUKOB Pe-
JepajibHOM CAyXObI 110 IKOJOTMYECKOMY, TEXHOJOTMUYECKOMY U aTOM-
HOMY Hal30py, OCYLIECTBASIOMX HaA30p 3a ONMacHbIMU NMPOU3BOL-
CTBEHHBIMH 0O BEKTaMMU.

MeTonuueckue yKa3aHUs UCMIOAB3YIOTCS MPH:

NMPOEKTUPOBAHHUU NMPOU3BOACTBEHHBIX OOBEKTOB, HA KOTOPbIX MO-
JIy4alOTCs1, UCTIONb3YIOTCS, NiepepabaThiBalOTCsT, 00Pa3yloTCs, XpaHsITCS,
TPAHCIIOPTUPYIOTCS, YHUUTOXAIOTCS] OMAacHbIE BELIECTRa;

pa3paboTKe AeKNapaluit TPOMBILICHHOM 6€30MacHOCTH,

aHaJIN3e pUCKA aBapUuil Ha OMacHBIX TPOU3BOACTBEHHBIX OOBEKTAX;

pa3paboTKe IIAHOB JIOKAIM3ALUU U JIMKBUIALMY aBAPUAHBIX CH-
TyaLuit;

pa3paboTKe UHXEHEPHO-TEXHUYECKUX MEPONPUSITUI 11O IIpeny-
MPEXACHUIO, TOKAIU3AUMHA U AUKBUOALMHA MOCAEACTBMIA aBapuid, Co-
TIPOBOXIAKOLIUXCS BIOPOCOM OTMACHbBIX BELLECTB;

pa3paboTKke MEPONPUATHIA MO 3aLUNUTE NIEPCOHANA U HACETEHUS OT
BO3MOXHbIX aBapHii;

OLIEHKE BO31€iCTBHUS aBapUHHBIX BbIGPOCOB OMACHLIX BELIECTB Ha
OKpYyXalolyio cpeay;

000CHOBaHHUU YCIOBUM CTPAXOBaHWsl U POBEAEHUM MHBIX MTPOLIE-
Zyp, CBSI3aHHbIX C OLIEHKOH [OCeACTBMIA BbIOPOCOB OMacHbIX BELIECTB
Ha OTIaCHBIX [IPOM3BOACTBEHHBIX OOBEKTaX.

7. OCHOBHBIE TEPMUHBI, UCTTIOJIb30BAHHbIE B IOKYMEHTE, U MX OIpe-
IeJIeHUs NpUBeaeHbl B TpuioxeHUH Ne 1.

8. I1epeyeHb YCJIOBHbIX 0003HaYeHWH U pa3MepHOCTEH IoKa3aTe-
Jiell, NpUMEHsIEMBIX TIPH pacyeTax, MPeaCTaBlIeH B IpUaoxeHu No 2.
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I1. METOOIUWYECKHE OCHOBBI PACYETOB

9. PacuyeTsl pacnpocTpaHeHHUs ONacHbIX BeUleCTB B aTMoOCdepe,
npuBedeHHbIE B HACTOSILIMX METONMYECKUX YKa3aHUSIX, OCHOBAHbI HA
MOENN PaCCesIHUSA «TAXeNoro» raza. OCHOBHbIMM NpUYMHAMU 06pa-
30BaHUS «TSKEJBIX» Ta30B SIBJASIOTCS: MONEKYISIPHBIA BEC OMNAacCHOIo
BELIECTBA BblIlle MOJIEKYJISIDHOrO Beca Bo3ayxa (29,5 r/Mosib), Hu3Kasl
TEMIepaTypa, Hanuuue a3po3oeit.

10. Mouenb «TsKea0ro» ra3a yYuThIBAET CAEAYIOLINE TPOLIECChHL:

IBUXeHUeE 0bsiaka B MEpPEMEHHOM MO BbICOTE CKOPOCTH BETpa;

rpaBUTALIMOHHOE pacTeKaHHUe;

paccesiHue 061aka B BePTHKANbHOM HampaBIEHUHU 3a CUET aTMO-
chepHoit TypOyIeHTHOCTH (MoAMeLIMBaHWE BO3ayXa B 0061aK0);

paccesiHue 06.1aKa B rOPU30HTAILHOM HATIPaBAEHUM 32 CYET M0~
MELIWBaHUSA BO3nyxa B 00J1aKO, MPOMCXOASILIETO KakK 32 CYET aTMO-
chepHoit TypOyJIeHTHOCTH, TakK M 3a CUET TPaBUTALLMOHHOTO pacTe-
KaHus;

Harpes WM OXJIaXIeHUEe 0o0aka 3a CYET MOAMELIIMBAHUS BO3YyXa;

(da3oBbie Mepexoabl ONAaCHOroO BEWIECTBA B 001aKe;

TenaooOMeH obiaka ¢ MoACTUAAIOLIEH MOBEPXHOCTDIO.

11. B MeToanyeckux yKazaHUsIX MPUHSATHI CAEAYIOIUHE OOMYILIe-
HMSL:

razoo6pa3Hoe OMacHoe BELUECTBO CUMTAETCS MAEAbHBIM ra3oMm,
CBOICTBa KOTOPOTO HE 3aBUCST OT TEMIEPATYypbl;

KHUIKOE OMacHOe BELIECTBO CUNTAETCS HECKMMAEMOM XUIKOCTBIO,
CBOWCTBA KOTOPOIi1 He 3aBUCST OT TEMMEPATyphI;

rpaBUTAllMOHHOE pacTeKaHUe 061aKa OnacHOro BELIECTBA YYUTHI-
BAETCs C MOMOLLBIO SMIIMPUYECKOI 3aBUCUMOCTH;

UCTeYeHM e OIMacHOTO BelLECTBA U €ro UCNapeHUe MPOUCXOAAT C Mo~
CTOSIHHOM CKOPOCTBLIO, COOTBETCTBYIOLLEH MaKCUMAIBHOMW CKOPOCTH
UCTeueHUs (MCrapeHust);

pasinB XuaKo# $Ha3bl MPOUCXOAUT HA TBEPAOH, HEBITUTLIBAIOLLIEH
MOBEPXHOCTH;

© Odopmnerne. HTL «[Tpomuiuirenan G6eonacuocTse, 2008



8 Memooduuecxue ykasanus no oyenxe nocaedcmeuii

JUIS1 CITyMaeB OTCYTCTBUSI OOBaJIOBaHUSI TOJIIIMHA CJI0S1 pa3JiMBLIe-
rocsi OMacHOro BellieCTBa NpuHKUMaeTcst paBHoit 0,05 m';

ocaxIeHHe Ha NOACTHIIAIOLLYIO TOBEPXHOCThL BhIOpOCA OMacHOTo
BELIECTBA («TAXEOro» raza) M ero XuMH4eCKue INMpeBpallecHUs npu
paccesiHUM He YYUThIBAIOTCS].

12. B MeTonuyecKnx yKa3zaHUsX UCTIOML3YIOTCS CTaHAAPTHBIE Xa-
paKTEPUCTUKM aTMOchepbl 1 TIpot U BCTPA, a TAKXKE U3BECTHBIE CKO-
POCTH nNoAMELIMBAHHWS BO34yXa B BblﬁpOC.

JLia onucaHus yCTORYMBOCTH arMocepbl UCTIONb3yeTcss 6 Kiac-
coB ycro#umuBocTi — A, B, C, D, E u F (o IMackyuny). IlepBbie TpH
KJTacca COOTBETCTBYIOT HEYCTOWUMBOI cTpaTUdUKauMu aTMocdepsl,
nocjegHue ABa — ycToiuupBoii. Kiiacc D coOTBETCTBYET HEHTpaibHOM
cTpaTUdUKaUUKM aTMOchephl. XapakTepUCTUKH aTtMocdhepbl paccyu-
THIBAIOTCS COMIACHO COOTHOLLIEHUAM pa3anena IV.

IlpennonaraeTcs, yTo B TEUEHHUE BPEMEHHU PACTIPOCTPAHEHHUS 00-
JlaKa XapaKTepUCTHKHU aTMOCGEpPbI He MEHSIOTCSI.

13. B Metonnyeckux ykasaHUsIX pacCMaTpHUBAIOTCS ClEAYIOLIWe
YCJIOBUSI H3MEHEHMS COCTOSTHHUS OTMACHOTO BELUECTBA:

NPOJIUBbI XUIKOH (ha3bl uMeloT hopMy KBaapaTa, BIOJIb ODHOMN U3
CTOPOH KOTOPOTO HaMpaBJ/ieH BETEP; B CJAyYae ec/iv nonepeyHbie pas-
Mepbl NPOJIMBa CYIIECTBEHHO OTJIMYAIOTCS BO B3aMMHO IepHeHAUKY-
JISIPHBIX HaNpaBIeHUAX, JOMYCKAeTCs IPUHUMATh FONEPEYHbIH pa3Mep
MPOJIUBA OTJIUUYHBLIM OT NPUHATOTO B MeTOAMYECKUX YKa3aHUSIX;

BBIOpPOC NMPOUCXOOUT HA YPOBHE 3€MJIM WIH TUIOILIAAKH (3TaXEePKH),
T PacIoIOXEHO TEXHOJIOrMYecKoe o6opyaoBaH1e, paccesiiive BbIOpo-
€a MPOXOAMT OT YPOBHSI MOBEPXHOCTU 3EMJIN;

B HayaJbHBI MOMEHT BpeMeHM (Ha MecTe BbIOpoca) nepBUYHOE
00J1aK0 OTacHOro BelecTBa uMeeT hopMy UMIMHAPA (pUC. 3.1 npuio-
xeHusa Ne 3), a ceyeHHe BTOPMYHOTO 0671aKa BO BCEX CLIEHApUSX Npen-
CTaBAsAeT cobOi MPAMOYTONBHHUK (pHC. 3.2 npuioxeHus: Ne 3);

' TIpW HaAMuMK ROCTATOYHbIX 0GOCHOBaHM I AOMYCKAETCA 3a1aHMe CAOH PAITUTHUA € TTYOH-
Ho#, oTauuHoit oT 0,05 M, B YaCTHOCTH B COOTBETCTBHM C HOPMaMU MOXapHOii 6e30nacHOCTH
«OnpeneneHne KaTeropuii nomMeLieHUi, 30aHKWii ¥ HapyXHbIX YCTRHOBOK T1O B3PbIBONOXapHOH
¥ NOXAPHOI1 ONAaCHOCTH», YTBEPXAEHHbIMH NpUKa3oM MuHuctepcrsa Poccuitckoit Meaepa-
LMK MO AEAAM FPAaXAAHCKOH 0BOPOHbI, Ype3BbIYaitHBIM CUTYALIUSIM U IMKBUAALIMK NOCNEACTBHA
CTUXHIiHbIX GeacTauit oT 18.06.03 Ne 314 (HTIB 105—03).
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Karuiy B 0b1aKax v MpoJuB XMAKOCTH Ha NMOACTUAIOLIYIO MOBEPX-
HOCTb He «3aX0JIaXXHBaIOTCSs», TO €CTh MX TEMIIEPATypa He ONyCKaeTCs
HIXKE TeMIICpaTypbl KUTTEHHS;

pacnpocTpaHeHue BoIOpoca MpOUCXOAUT Hal TBEPAOM POBHOM MO-
BEPXHOCTbIO, C KOTOPOi HEeT 0OMeHa Maccoii, a eCTb TOJIbKO OOMEH Te-
TLJIOM;

B HAUaJIbHbIf MOMEHT BpeMeHH B obsiakax (MepBUYHOM U BTOPUY-
HBIX) OMacHOE BELLECTBO BO3AYXOM HE pa3baBJicHo;

B 06J1aKe CyllecTBYeT (pa3oBOe paBlioBeCHe ra3—XHIKOCTh, 3TO paB-
HOBECHE YCTAaHABJIMBAETCS MTHOBEHHO;

¢azoBbie nepexoasl ONACHOTO BeUIECTBA MPUBOIST TOIbKO K M3Me-
HEHMUIO BBICOTHI 00J1aKa;

py ONpeaeSeHUH pa3MEPOB 30H, Ile BO3MOXHO ropeHue (MM ae-
TOHALIMs) TOIUIMBHO-BO3AYIIIHOM cMecH (manee — TBC), npeanosa-
rajioch, YTO ropeHue (MM DETOHALMSA) MOXET ObITb HHULUMHUPOBAHO
B 00JacTsIX cO cpeldHel KoHUeHTpauureit oT 0,5 HUXHEro KOHLIEHTpa-
LMOHHOTO Npelena pacrnpoctpaHeHus miamenu (nanee — HKIIB) oo
BEPXHEro KOHLIEHTPALMOHHOTO MNpejieaa pacinpoCcTpaHEeHUs MJIaMeHHU
(nanee — BKIIB).

14. MeTonuueckue yka3aHUs He MPUMEHSIOTCS WJIM MIPUMEHSTIOTCS
OrpaHUYEeHHO B CJIECAYIOLLHX CAyYasiX:

pacyeT paccesiHUs BEllECTBA B IITHJIEBLIX YCIOBHUSIX;

pacyeT pacnpocTpaHEHUs BbIOpoca BHYTPY NOMELLIEHUM;

pacripocTpaHeHHue BbiGpoca 3a npeneiamu 20—30 KM OT MecTa BHI-
6poca;

pacrpocTpaHeHue BuIOpoca ¢ Maccoil onmacHoOro BelecTna B nep-
BUYHOM o6ake Gonee 500 T;

pacripocTpaHeHue 00JaKoB OT IIPOJIMBa OMACHOIO BelllecTBa ILIo-
1ansto 6onee 250 000 m?;

HajlMuue Ha MyTHU IBUXKEHHUs obsaka NpensTcTBUit, pa3Mepbl KOTO-
pbix GoJibLue pa3MepoB obaka;

paccesiHUs1 TBEPAbIX OMACHBIX BELIECTB;

BbINANEHUS KOHIEHCUPOBaHHOM (ha3bl Ha MOACTUIAIOLLYIO ITOBEPX-
HOCTb Y €€ OBTOPHOTO MOCTYILIeHHUsT B aTMOChepy.

© Odopmnenne. HTU «MpomuiwncHHan 6c3onacHocTbe, 2008



10 Memoduyeckue ykazanus no ouenke nociedcmauil

III. PACYHET XAPAKTEPUCTHUK BBIBPOCA
OINACHbBIX BEHIECTB

15. MeToanueckue yka3aHUsi MO3BOJSIIOT MPOBECTH PacyeTb! A5t
CAeayoLUUX THUUMUPYIOWMX COObITUI aBapyiiHbIX CUTYaLUi B 3aBU-
CMMOCTH OT XapaKTepa pa3pylieH1st 000pya0BaHUs U arpeEraTHoro co-
CTOSI1H{HS1 ONACHOro BELLECTBA B HEM.

a) JJist onacHoOro BelecTBa, HAXOMSIEroCsi B TEXHOJOTMYECKOM
obopyaoBaHUM B ra3006pa3HOM COCTOSIHUU:

1. Cuyenapuir 1. TTonHoe pa3pyilueHue 000PYLOBAHUSI, COAEPXKALLETO
OMnacHoe BELEeCTBO B ra3000pa3HOM COCTOSIHUH.

2. Cyenapuir 2. HapylieHue repMeTHYHOCTH (4aCTMYHOE paspylle-
HUe) o00OpynoBaHMS, COAEPXKALLETO OMACHOE BELIECTBO B ra3oobpas-
HOM COCTOSIHMHU.

6) [1ns onacHOTO BELIECTBA, HAXOASILLETOCSl B TEXHONOTUYECKOM
000pYNOBAHMY B XKUAKOM COCTOSIHUM:

1. Cuenapuii 3. TonHoe pa3pylueHUe 060PYI0BaAHUS, COAEPXKALLETO
OMAacHOE BELIECTBO B XKUAKOM COCTOSIHUM.

2. Cuenapuii 4. HapylueHHUe repMETHYHOCTH (YaCTHUHOE pa3pylie-
HUe) 060pYyNOBaHKS, COAEPKALLErO OMACHOE BELLECTBO B XXKMAKOM CO-
CTOSIHUU.

Mo cuenapusim 1 ¥ 3 onacHoe BeLIECTBO MIHOBEHHO MOCTYNaeT B
OKPYXaloLLlylo cpeay; no cueHapHsaM 2 U 4 ornacHoe BeLIeCTBO MoCTy-
NaeT B OKPYXaoLLYI0 CPeay Yepe3 OTBEPCTHE MJoLIanbio S B TeueHue
NPOAOKMUTENBHOTO BPEMEHH.

CueHapuy | ¥ 3 npuMeHHUMBbI TOABKO K eMKOCTHOMY 06opyaoBa-
HUIO, ClieHapuK 2 U 4 — KakK K eMKOCTHOMY 000pyn0BaHUIO, TaK U K
TpyGomnpoBoaam.

Bo3MoxHble KOHbUrypauny o6opy10BaHUS U CXEMbI €0 paspy-
LLEHMSI MTOKa3aHbl B IPUIOXeHNUH N2 4, BO3MOXHbIE CTAIUH Pa3BUTHSI
aBapUHHBIX CUTYaLIMil A/1st pA3AMYHBIX CLEHAPUEB NPUBEAEHBI B NPU-
noxeHuu Ne S.

[MpuBeneHHbI NepeyeHb CUEHAPHEB BLIOPOCA HE OXBAThIBAET BCETO
pa3HooGpa3ust BO3MOXHbIX CUTyalIWii, MO3TOMY NpU BbIOOPE CLUEHAPUSI
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IUTS CITy4yaeB, HE MEPEYMCIICHHBIX BbILIE, CACAYET PYKOBOACTBOBATLCS
coobpaxeHUAMY (PU3UUECKOro NoA0OHS NMPOLIECCOB.

16. [Tpu nporHoO3WpoBaHUM HAUBOIBLILMX MACIITAGOB XMMHUCCKO-
Io 3apa>KCHUs U pa3MepoB 30H, OTPAHMUYEHHBIX KOHLIEHTPaLLIMOHHbIMU
nipenenamMy BOCTLTAMEHEHHS OMAacHOTO BELLECTRA, B KAUECTBE UCXOAHDIX
JaHHBIX pEKOMEHAYETCA PUHUMATD!

CUEHAapHUiA C MOJHLIM pa3pyLIeHUEM eMKOCTH (TEXHOIOTHUYECKOIA,
CKJIAACKOM, TPAHCMIOPTHOM M Ap.), CONEPXALIEH OMAaCHOE BELLECTBO B
MaKCHUMaJIbHOM KOJIMYeCTBe;

CLIEHapUii «TMJILOTMHHOTO» Pa3pbiBa TPYOONPOBOIA C MAKCUMAalb-
HbIM PacxonoM MpU MaKCUMabHOM ITUTENLHOCTH BbIOpOCa;

METEOPOJOTHUYECKHUE YCIOBUSA — KJIacC YCTOWYMBOCTH aTMocde-
pbl — F, ckopocTb BeTpa Ha Bbicote 10 M — 1-3 M/c.

17. icxonHBIMUM DaHHBIMU [UTSl pacyeTa sIBASIOTCS:

(HU3MKO-XMMHUYECKUE BOCTIIAMEHSIOILMECS], TOPIOUYHE U TOKCHKO-
JIOTUYECKHE XapaKTePUCTUKH OMIACHOTO BELIECTBA;

(hu3nueckre XxapakTepUCTUKH BO3/1yXa;

KOJIMYECTBO OMACHOrO BELIECTBA U 3HAYEHUS] IapaMETPOB TEXHO-
JIOTUYECKOTO MpoLiecca;

napaMeTpbl 060pyAOBaHMS, B KOTOPOM obpalliaeTcsi OracHoe Be-
IIECTBO;

cLieHapHit BbIGpoca OfmacHoro BellecTsa B atMocdepy;

IU1s1 BLIOpOCa XUAKOMW (a3bl XapakTep pa3/iMBa Ha MOACTHNAIOLLE
MOBEPXHOCTH U €€ XapaKTEPUCTUKHU;

TonorpaguuecKue XapakTepUCTUKY TCPPUTOPUM BOJIU3U aBapuii-
HOTo 00BEKTa U TEMIIEpATypa [OBEPXHOCTU, Hall KOTOPOIi pacipocTpa-
HsieTcs BhIOpOC;

METEOYC/IOBUSI HA MOMEHT aBapuu;

BpeMS KCMO3ULIMU.

[TonHbIi nepeyeHb UCXOOHBIX AAHHBIX, HEOOXOAUMBIX /151 TPOBE-
IEHUS pacyeTa BbIOpOca OracHbIX BELUECTB, 0JEi KOHLIEHTPALMMY U
TOKCOZO3, TPUBEAEH B NIPUITOXEHUH Ne 6.

18. OCHOBHBIMH BETMUMHAMU, pacUeT KOTOPHIX MPOBOOUTCS B COOT-
BETCTBHMM C HACTOSILLMMU MeTOONYECKUMHU YKAa3aHUAMM, SBISIOTCS:

© Odopmaerssc. HTL «Npombiwacinan 6c3onacHoctos, 2008



12 Memoduueckue ykaszanus no ouenxe nocnedcmeui

MPOCTPaHCTBEHHO-BpEMEHHOE paclipeeieHhe KOHLUEHTpaUuni
ONacHOTO BellleCTBa KakK B XXUAKOM, TaK U B ra3000pa3HOM COCTOSI-
HHM, B TOM YHCJIe TPOCTPAHCTBEHHOC pacrpeneieHne MaKCHMalbHO
JOCTUTaeMOM KOHLIEHTPALIMM OITACHOIO BeLIeCcTBa B IaHHOM TOYKE Ha
MOBEPXHOCTH 3EMJIU;

IPOCTPAHCTBEHHBIE pa3Mephbl 30H JOCTUXXEHUS TOKCOA03 3a0aHHOM
BEJIMYMHBI, B TOM YUCJIE MOPOTOBOIT U CMEPTE/IBHOI, pa3Mepbl 30H TOK-
CHUYECKOTIO NOpaxXeHUs 3a1aHHON BEPOSTHOCTH, a TAKXKE pa3Mephl 30H,
OrpaHUYEHHBIX KOHUEHTPALIMOHHBIMH TIpefieIaMy BOCIIIaMEHEHMS;

KOJIMYECTBO OIMACHOTO BellleCTBa B 00Jiake, OrpaHUYeHHOE KOHIIEH-
TpalLMOHHBIMU MpeaesiaMi BOCTUTAMEHEHUS M CIIOCOOHOE y4acTBOBATD
BO B3pbIBHbIX MIpeBpalleHUsIX (TOPEeHUM U NETOHALIUK).

B xone pacueTa Takxe ofnpeaensitoTcs:

KOJIMYECTBA ONACHBIX BELLIECTB, MOCTYNAIOMIUX B OKPYKAaIOLIYIO Cpe-
Jy B Ta30BOM U XHUIKOM (hazax;

KOJIMYECTBO OMMACHOTO BellEeCTBAa, PacrpoCTpaHsIoNeecss B aTMO-
ctepe ¥ BhINanaolIee Ha MOACTUNAIOLLYIO TOBEPXHOCTD (NP HaJU-
YUK XKUIKOM basbl);

TUTOIIaAb TIPOJIMBA U CKOPOCTh UCMAapEHUST OMAacHOTO BELIECTBA U3
NMPOJTHBA (MPY HATUYKMY XKUAKOH Dasbl);

TIPY MTPOACIKUTEILHOM BbIOpPOCE OTIpeNeasiIoTCsl CKOPOCTh U IUTH-
TEJIbHOCTb ITOCTYIUIEHUS OMAcCHOIO BELUECTBA B OKPYXKAIOLLYIO CpELy,
Macca KarnesjibHbIX BKJII0YeHHH B 06J1aKax (IepBUYHOM U BTOPUYHBDIX),
2ddeKTHBHBIE TEMITEpaTypa Y IDIOTHOCTb B 00J1aKax, reOMeTpUYECKUE
XapaxKTepUCTUKU 001akoB (3¢heKTUBHbBIE BLICOTA U paaMyC/MOMYIIN-
pHHa), CKOPOCTH paclpocTpaHeH st 00JaKoB, BpeMeHa 1oaxoaa U no-
paxarouiero 1eMcTBUs 00J1aKOB.

19. [paHUUBI 30H XUMUYECKOTO 3apaX€HMs1 ONaCHBIM BEIIECTBOM
PaCCUUTHIBAIOTCS ITO CMEPTEILHOM U MOPOroBOit TOKCON03aM IPU UH-
rajsiLMOHHOM BO3ICHCTBUH HA OpraHU3M Ye/I0BeKa MO0 IO MpOOUT-
GhYHKUMSIM, TPUBEACHHLIM B NpuiIoXeHUUH Ne 7 (1abn. 7.1, 7.2 npuio-
xeHus Ne 7).

20. B obmiem caydae nist BBIOGpaHHOTO /-To ClIeHapHsT pACCYUThIBA-
I0TCA CAEAYIOLIME XapaKTepUCTUKHM BblOpOCa:
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0 K oyl M M e 40k 400 Oru Ou pHle X 41 411 Mo oge
Q) Qs @5 T 45 @ T T Do D> Dai> T 15 15 175 15 1

BHIO X T v ] [ X r H " = X r ™ ] e
P ool o pfs Ry BY, B, B, B Br M, HY, HY HI, Y HE.

]

Jnst cucHapus 4 npu UCTeueHUM U3 TPYOONPOBOAA, eCii KOJInUye-
CTBO OMACHOTO BELIECTBA B OTCEKAEMOM YyYacTKe aBapUitHOTO Tpybo-
npoBona coctapiisieT 6onee 20 % obluei Macchl BLIOpOca, pacCYMThI-
BAIOTCS TAKXKe CJeAYIOLIUE XapaKTepUCTUKHU BbIOpoca:

oT¢. Bub 0 otc. 8bIO oTc. Bbi0 g OTC. BbIO oTC. 8616 oTC. BbIO
g s 4, s P; ’ti ’Bi "Hi :

21. Ins cueHapus 1 XapakTepUCTHKHY BEIOpOCa pacCUUTHIBAIOTCA 110
CIEaYIOUUM (hopMynaM:

0,=0,. (1)

€CJIM U3BECTHA Macca ONacHOro BelllecTBa B 000pynoBaHnu Q, Win
0 =LhA 2)

RT,

eCnY HeM3BEeCTHA Macca OnacHoro BellecTsa B o0opynoBaHUM Q, HO
U3BECTHbI 06beM oBGopynosanus ¥, nasnenne B obopynosaHnu P u

TeMneparypa s obopyanoaHum T,.

wi = (3)
6 =g =g =g =g =g " =g =4, =g = “
= qil{l =q?xtl: __:qi)K(l)Tc. BbI6 =0*;
t‘x = t‘r = tlm — t‘" — t]c — tlo'rc. BbIO — 0; (5)
P 1 *ok
Y
BLIO — _0 , (6)
P P1 P

* lanHbie ¥ HUXeCAeAyIOlIMe aHANIOTHYHbIE OGHY/1eHHS He UMEIOT hHM3MUECKOTO CMbIC-
na v HeoOXoAUMBE anst HOPMani3aluy NOACTAHOBOK B GOPMYNIAX; PABEHCTBO HA KaKoW-11160
CTaAHH HYAIO HAYANbHBIX pa3Mepos o0naKa, NIOTHOCTY U pacxoda (MJIM KONHYecTBa OMacHOro
BELULECTBA) B HEM, & TAKXKE WIMTEILHOCTH NOCTYILICHHMS ONacHOro BEleCTBa B aTMocdepy o3Ha-
4aeT OTCYTCTBHE TaHHOI cTaINK pA3BUTHA aBAPUIHHOI CUTYaUMH.

** TTpu pacuere o dopmyne (6), a Takxe no popmynam (17), (35)—(36) u (76)—(80) npu
HATHYHH TOCTOBEPHBIX JaHHBIX O HAYAIBLHOIT MJOTHOCTH BhIOPOCA AOMYCKAeTCH 3afaHKue HHOM
BEJHUMHDI C TPUBELEHHEM COOTBETCTBYIOLLMX ODOCHOBAHUH.

© Odopmaeiine. HTLL «MpomstiuncHHas 6esonacHoctbs, 2008



14 Memoduueckue yxazanus no ouexke nocaedcmauii

rae p,=Q,/ V, — rutoTHocTh ra3000pa3HOro OMacHOTO BEIIECTBA B
000py10BaHUH.

pln( = plr = plru = p|" = p]c = p]uTc, BbIG — 0 (7)

ITpu OTCYTCTBUM NAHHBIX O HAYaIbHBIX pa3Mepax NMepPBUYHOrO 06-
JlaKa peKOMEHIYeTCs TIPUHUMATh €ro Paiuyc PaBHBIM €T0 BhICOTE:

R=H, =S ®)
P

BI;« = Bll = Blm = B[" = Blc - Blmc. BbI6 — 0, (9)
H]‘* = le = Hlm = H‘u = ch = H]o’rc. 866 = () (]O)

22. 1na cueHapust 2 xapaKTEPUCTHKH BbIOpOCa pacCYUThLIBAIOTCS MO
clnenyommnM hopmyiam:

0,=05,=0; (11
FRSNT P2
. Pr (F) Y 2 Wt
q;" =0,85min 2;,Y_—lpzpz (FOJ _(FOJ ) PszY(?_*__J - (12)
2 2

Ecnu ucTeyeHe MPOMCXOOUT U3 TpYyGOTNpOBOIa, Ha BXO4Ee KOTOPOTo
CTOMT KOMTNPECCOP, 1 S nIpeBocxonuT BenununHy 0,25, . To ¢,™ nonara-
€TCSs1 PaBHbBIM Pacxoay Komnpeccopa grovm.

G == =g =" =05 = 45 =0 = (13)
_q)K2 —qx2 "qoxgrc oo - 0’
17 =min((Q+0,)/a3", tor + Qo /23", I § (14)

€CJIN U3BECTHA Macca OMacHOro BeliecTBa B 000pyA0BaHUH Q, 44

r{“-mn[RT ™ /q +QTp/q;"’ tnuxsml)’ (15)
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€CJTM HEeM3BECTHA Macca OMACHOro BelllecTsa B 06opynoBaHuu ¢, HO
M3BECTHBI 00BEM 000pYAOBAHUA V), NaBicHuE B 060pynoBaHuu P, u
TCMIIepaTypa B obopynosanuu T,

tzm - ’2” — ,2r — tzc = I«zmc. il — 0; (]6)
1
Py
m_5 |0 (17
pZ p2(P2] ’ )
P
roe p, =£?2 — MAOTHOCTH ra3oo6pa3H0r0 onacHOI'O BeLecTna B
RT, 000pyn0oBaHUH.
pzﬂblﬁ = p*2< = p"z = P; = peZ — pzo‘rc.ublﬁ — 0 (18)

[Tpu OTCYTCTBMU AAHHBIX O HaYalbHbIX pa3Mepax BTOPHYHOTO 00~
Nlaka peKOMEHAYETCs [U1s1 NPSIMOYTOBHOTO CeYeHHs 3TOro obnaka npu-
HUMATh €ro NnoayLUPUHY paBHOM €ro BbICOTE':

%
HY' =B = o 19
2p; ”(IJl;q)‘pz (19
Rz = Bzx — Bzu = Bzc = Bzorc. B0 — O, (20)
H,=Hx=H'=H:=Hr =0, @0

23. Jlng cueHapys 3 XapaKTEpUCTHKU BbIOpOca pacCUMTLIBAIOTCS IO
caenylounM popMmynam:

0,=07+0x+0. + 0 (22)
V,P,
r— aﬂ_l”_’ 23
0" =0 (23)
roe o — oGbeMHas 005 000pyaoBaHHsl, 3anoJHeHHas ra3oBoi ¢a-

30 [hopmyna (23) NnpuMEHSIETCsI, eC/i 3apaHee HEU3BEeCT-
Ha Beanumnna Q |.

' B dopmyne (19), a Taxke nanee 8 dopmynax (29), (31), (40), (50), (54), (57), (61), (65),
(68), (70), (71), (74), (77), (78), (82), (83), (85)—(90) u B cooTHOLIEHHSX ITOCE hopmysbl (53)

MCTIOJb3yeTCst BeIMYMHA U, s i* KOTOPAs BBIMUCIIAETCA COLTACHO dhopmyne (117).

© Odopmaenine. HTLL «TtpoMeitineHiian 6¢ionacHocTss, 2008



16 Memoduueckue yxazanus no ouerre nocredcmeuli

c(T T +| = Tun)

0f =0"| 1-exp| - Q'Z"Hm ; (24)
0y =min{0}, 0*-0}; (25)

0. =0% (26)

Ty =T + [T T [2 nPn kot \/i 0*—01-0*\, 27)

" .
=1mn
0; v

Kun

roe F — niomank MOBEPXHOCTH MpoaHBa, TPUHHMAETCA paBHOM
TUIOLIaaM 0OBasoBaHUs, a TIPU OTCYTCTBMH OOBaOBaHUSA
WM He3HAYUTEJIbHOM Macce BbIOpoca onpenensieTcs no

¢opmyie
X _ A _ K %
L6 (8)
0,05p,,
rne F__ — IUiouiaak KOHTaKTa C TBEpIOU MOBEPXHOCTLIO, 3Ta IMJo-

KOHT
Hiaadb BKITIOUACT Kak 60KOB)’!0 MOBEPXHOCTDH obBanoBa-

HHUs, TAK M MOACTUIAIOLIYIO MOBEPXHOCTD; MPH IIPOJHBE

Ha HEOTPaHMUEHHYIO OBepXHOCTh F = F,
. 7;1 —Txun +lTn - 7;mn] kncnpn
Vien =Mmin X
2AH T

x ! For  |2F L )

Je107(5,38+ 4, ufo000) P F 7 {0003
. =760exp| AH,_p| 2——=1—| /R, (30)

TKMH 7;03}1

* [1pn HANMYKUH TOCTOBEPHBIX MCXOMHBIX JaHHBIX O TEOMETPHHU H XapaKTepHCTHUKAX MO-
BEPXHOCTH, Ha KOTOPYIO TIPOUCXOIMT NNPOIUB, IOMNYCKaeTcs 3agaHie MHOH! IUIoIaIyN NpojauBa
€ NpUBeJeHHEM COOTBETCTBYIOIMX OGOCHOBAHMIA.
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= F\J107 (5,384 4,140 40 ) P ™ 31)
G =g =g = =g =g = =g = -
=0 =5 =05 0 =0, )
" =(Q-0)/9% (33)
f;( = t},- - t3m = r; = t}(m:. BbI6 — 0’ (34)
rpmm _L’ T3 > TKPH'I nim T > TKHI‘I ’
O +05 +0'
P =3 1 (35)
RE[F B OCTAJILHBIX CIYYasx;
kTP, yqanx;
P
p;’ =p p( Kun? ) -_L; (36)
K RT,,
pr=p;=p;=p;=pyrc=0. (37)

an OTCYTCTBHUH AaHHbBIX O HaYaNnbHBIX pazMepax NEpBUIUHOTIO H
BTOPHUYHOTO 00s1akoB PCKOMEHAYETCA AJIS NEPBUYHOIO obnaka npu-
HMUMATh HaYyaJlbHbIA paluyC paBHBIM €ro BbICOTE, a NOJYyLIMPpUHY BTO-
pUYHOTO obnaka — NOJIYIIHMPHUHE TpOJnBa:

Ry=Hy=3—2; (38)
TP,

B =0,5JF; (39)

Hy = /(2”03¢¢3Bs Ps) (40)

* [1py pacdeTe HHTEHCHBHOCTH MCIIapeHHs M3 APOJKBa 1o dopmynam (31), (54), (57), (61)
U (63), a TaxKe IIPH UCTIONB30BAHUH HHTE HCHBHOCTH HCTIapEHHS B KaUECTBe BCITOMOraTe/IbHOR
BeAUUMHLI B hopMynax (29), (50), (62), (64), (65), (68), paBHO Kak ¥ B YETHIpEX HEHYMEPOBaH-
HBIX (hopMynax nocne ¢hopMynl (53), HomycKaeTcs NpK HATMMHH HOCTOBEPHBIX AaHHBIX 3a1aHHe
HMHBIX MHTEHCHBHOCTeH UCTIapeH}A C TIpHBeJeHHeM COOTBETCTBYIOIINX OBOCHOBAaHMIT.

© Odopmaenue. HTU «lMpomuiwnensias 6esonacnoctss, 2008



18 Memoduueckue yxasanus no ouenke nocaedcmeuii
X _ pOTC.BHO _ pr _ ptH _ pe _ n.
BX = B{™®0 — T — B™ = B¢ = (; (41)

HY = H™ ™ = B} = H" = H =0. 42)

24. Jlna cueHapus 4 XapaKTepUCTUKH BbIOpOCa pacCUMTHIBAIOTCS 10
cienyomum gopMynam.

Ecnu ucreyeHue nporcxonuT U3 Tpybonposona, Ha BXone KOTOpO-
ro CTOWT EMKOCTb U BeJIUYMHA S NPEeBOCXOAUT O,ZSm, JIMOO0 ucTeueHue
MTPOUCXOIMT HEMOCPEACTBEHHO U3 EMKOCTH, TO PACXOA OMpenensercs
1o opmyie

4,5 = 0,65 sign(Qy) x
1 AH? X (T3, p,(TY))

x\/zﬂgpi+2px<a—pﬂ(n)>+ 1< O , 43)
p.(T,)=PF, exp(AH p( ! L )/RJ
rae = Kun - 7 s
_kp(Ty)
p(T,, pH(T“))‘} HT — TJIOTHOCTB ra3000pa3Horo onacHoro
BelecTsa npu Temneparype 7, 1 nas-
nennn p (T,);
K — (hbyHKUMSsI, 3aBUCALLAst OT L — min-

Hbl yyacTKa TpyOOrnpoBoaa OT Bxoaa
JIO MecTa pasrepMeTU3auuu (B ciiyyae
MCTEYEHUS HEMOCPEACTBEHHO M3 EM-
Kkoctu L =0).

[ AH2 (T p(T) | L
20, (P (T)-R)C,T,,, 30D,
1,18, 30D, <L<50D,;

K ={133, 50DTD<LSIOODTP; (44)
1,54, 100D,, < L<200D,;

1,82, 200D, < L<400D,;

2,1, 400D, <L.

, 0<L<30D,;
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Eciu ucredeHre npoucxonut 13 Tpybonposona, Ha BXoIe KOTOpo-
ro CTOMT Hacoc, a BelTMuMHa S npesocxoaut 0,25, 10 g,, ; monaraetcs
paBHbBLIM pacxoly Hacoca g,

B ocTanbHBIX ciTyqasix pacxoil onpenensieTcs no popmye

i P -P
Tou6 :SIgn(Qﬁ)0,6Spm\/;Hg+2% (45)

BbIG

B ciyyae ecnm McTeyeHe POMCXOOUT Yepe3 TPYOOTIpOBOI U KOJH-
4eCTBO OIMAaCHOTO BELIECTBA B OTCEKAEMOM YUACTKE aBapUHHOTO Tpyoo-
nipoBoa coctapisieT bosee 20 % obiieit Macchl BeIOpoca, TO HEOOXOAH -
MO PacCMOTPETh UCTEYECHME T10CEe OTOKMPOBKM aBapMITHOTO y4acTKa.
CkopocTb BbIGpoca Ha 3TOM cTaauy OyIeT COCTaBIATD:

0,650, 81800 ore W2 Hy &5 Ty < T

OTC

™" 1 0,65p,sign(0%...,) \/mgcg " 2%‘—)'—1)‘), T,>1,. . 40
X
Ecu ncreyeHue u3 Tpy6onpoBona rnocsie oTce4eHHsl aBapuitHOTO
y4yacTka He pacCMaTpUBAETCs, TO o = 0
Q, =mini OF + 0%, (@4 +80) 1 +(Ghore+ 9% ore ) e +
T = T #1T = T }“ncnpn ot \/_ (47)
AH

Qe = G4t + 43 enclines (48)

Oy =min O + 0 —Qlys 41" +44 grellne +
+7;1 ~ Ten +|T = T ;"ncnpn Kout \/_ (49)

AH

KHIT
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20 Memoduueckue yxazanus no ouenxe nocaedcmeuti

. T _Tmn+|T —T'ml lncp
Vi =ming St Pt SaBe

BT (5,38 + 4,100 )2, \ Moo

rae F' — nuowaas NoBepXHOCTH MPOJSWBA, NIPUHUMAETCS paBHOI
naowanry od6BasoBaHUs, a MpU OTCYTCTBMU 00BaTOBAHUS
WX He3HaYUTEJbHOI Macce BbiOpoca onpeaensieTcsi no

topmyine
Oy +0y
’_ ’ ” : ’ H™
- 0.05 (thlﬁ —4q4 —q4')mm r,
) Px qulﬁ
x
oTC ’ ” : ’ Ho™-™ .
+(qn516 ~Q40rc _q4o1-c)mln Tores oTC s (5])
BLIG
Oy +0y
. ’ H™ .
t'=min Tams Toreo Dnmeon> Tuer———— > (52)
BbIG
Q)l(
R Y v ym » THOT®
tc;rc =MINg A -t Linonn =8 Tyen =15 tyen =15 otc > (33)
BBIG
rae F — MJolianb KOHTaKTa ¢ TBepﬂOﬁ MOBEPXHOCTLIO, 3TAa MJO-

KOHT

1aab BKJIOYaeT Kak 60KOBYIO MOBEPXHOCTL 0OBATOBA-
HUSA, TaK Y MOACTUJIAIOLLYIO MTOBEPXHOCTD; NPH MPOJINBE
Ha HEOTPaHMYEHHYIO MOBEPXHOCTb F | = F”;

Q)K +Q)K

A II) H H™

(96 — 94 — 94

’ BbIO

t =
" 107 (5,384 4,140 04) 2

TNpH MposiMBe B 06BaIOBaHUE




aBapuiiHbIX 86I6POCOB ONACHbIX BEUECME 21

u
, 0,05p,,

= w10 (5.38+ 4,16 34 ) P
HYIO NOBEPXHOCTD;

MPpU NpoJnUBE HA HCOTPAHUYCH -

X
(qulﬁ - ql; - qi’)to‘rc + (q::l% - q‘;OTC - q‘;/()TC) H(:‘:: a
1= 846 _ fjpu npoJsiuBe
FJu107°(5,38+4,1u),,.) P,
B 0OBaJIOBaHMe
u
0,05p,,

= NMpy NMpoauBe HA HEOTPaHUYEH -
" JH1070(5,38 4+ 4,140 000) Py

HY!O NTOBEPXHOCTb,

1 1
roe P (1)) =R exp(AHmnu(————)/R) — NaB/eHHe HaChIILEH-

T T
kMM BO3a HBIX MapoB OMacHoro
BE€WECTBA NMPU TEM-
neparype T, ;

gy =min{g,.e, 95 +a5+ FY107(5,38+4, 105 00p, }5  (54)

Cc(T,-T T, -
q; - qm,ls [1 —exp(— p( 4 KM +' 4 meD)] (55)

2AH

KUn
47 =G5s =min{g;, q,u6—di}; (56)

g7 ™ =min {4575, Ghonet Gitne + FW107(5,38+ 4, 1u5750) p, |5 57)

Cc (T,-T T,-T
q4m-q:l%[l—eXp(— p (s~ T +[74 K"”I)J] (58)

2AH

Kun

© Odopmnenne. HTL «ITpombiwnernan GesonacHocTs», 2008



22 Memoduueckue yxazanus no ouenre noc.redemauti
0ote. BbIG __ oTC ’ . =
q-hﬂ'c L/ =min {q401'c* Qo — q4orc}> (39)
Or 0rn 0n
Gyt =0xs =qxs = q,wl =0,0; (60)

|

F\Ju107 (3,384 410, ) e+ 0.85 X

v+l

2 fadl il

. y P, ]‘l [ P, ) 1 2 )i

xminyg (2 Pp (— - = Pp.y
EFRELS P, P, P
MO0 11l A1+ < amub0 1t A1+ s
N0 >0 e
¢ = Fu107 (5.38+ 4.1, ), + 0.88 x 61)

! / 2 121

. Y ! i !
xmin{ [2—— p(T}) ). T,

\‘ ‘{—lpH 4pH(pH( HI’I) ( (7-)) (pu(r-t)]

\/p,. (10, (2. (- 7o) /[ﬁ)

’

! 0T1¢ Kun*

OTC. BBIO A _ A .
+15 41y >lorer Qe = Qo+ T3 STyt

OTC. BBIO A A
g A1+ > 00 =00 TL> T,

0. 1" +1!

o
L OTC




(l8(lplll7Hbl.\' 6b!6p0(‘06 ONACHLIX gelecing

ri

q,

=

roe S

S 1078 5,38 + 0.8 x

v+1

2 (+1 1!
_ Y PYt [FR)Y 2 gt
21 _p Sl R i Py —— ,
XU, [y TP (!’4) (:"4] 4p4{[v+1]

B AR R o b S

oTC

6o ¢t + 1

oTC
U Q:{(rp > Q;nvu w ;

S H107-5,38p, + 0,85 x

X oTc. 8bI6
+f4 +t4 <rorc

had!

- v

. Y I
xminy [2——p, (T, T,), T
'Y"'lpH( 4)pn(pu( 4) ) (p“(]-;))

bl

2
\/pu(n)Pu (P"(E)’ Tk“n)Y(Y—i——l) ’

’ ’ X oT¢, BbIG X _ X .
Ul Hiy +1g >rorc* QHTD T X yome " 7:1 > Txnn’

’ ’ x OTC. BbIO X XK .
0. t +to1'c +f4 +f4 >fmc, QHTp = Y yoe H T:% STKHH ’

q:x — F\/}_l']()_é (5,38+4,1U(l;3¢¢4)pu +5’38Smax\/i‘10_6 p;Q

q: = 5'3881'113)(\/;.1 0—6 pH’

max

()
XA

(62)

(63)

(64)

— 3¢ dekTUBHAs NIoWalb IMHCCUM U3 pasrepMeTH3HpO-

BaHHOro 000pya0BaHus (ONpeaensieTcst C yHeToM MakcH-
MaJIbHOM MUIoLaAu CBOOOAHOK NOBEPXHOCTHU B 000pPYyno-

BaHMM S . ), HAXONMTCS U3 COOTHOLEHNS
S = M Sopops P Grgrs S/ (Yt -5,38:107p, )}

(65)

© Ochoprciene. HTLL «Mpombiwacnnan 6c30nacHocTss., 2008



24 Memooduteckue yka3anua no oyexKe nocaeocmsuil

O+, :
X =min{ 2 ——H ¢ 4 1'% (66)
oui6
Q}K
f;ﬂc' 86 _ 1nin [ —tOITC _[;K -t _ﬂ—t‘;ﬁ ; (67)
qsuﬁ

1
faea = F107 (5,384 4,17 40,4 )P

Do

' Q)K+Q)l(
|hqm,lﬁ tj‘+mm{r’, it Bl LA

X

+q::6 tfrc BHG min {tm'c’ Ho™ "’} 94 q:(,“ q:m: BHIG to-n: BbIG |, (68)

Bblﬁ

Eciny nponus npoucxonuT B 06BajJloBaHHe, TO TUIOWAAL fposiuBa F
COBMAIET C TIOLIANBI0 00BaJIOBAHMS, B TIPOTUBHOM CJIyyae TUiolianb
TIPOJIMBA OTIPEIENISIETCSL N0 cileaylolleit opmyrne:

1 . Q)K + Qx
F=——7—| g, 1 +min{?, =H _“H®
0,0pr ou6
x
6 . ore. Tp
s | 14 NG, 'H_mc— -0,- mln{qsuﬁ’q4 +q, }’4
BbIG
: oTc oTc. BBIG | |
_mm{qsuﬁ’ q4o-rc +q40’rc l ’ (69)




8002 *¢9LI0HIBLOLIQ BRHHIrMMWOd[» TILH “suHarWdod() 5

tr:wx 1pH tom_t}: _t(:m. - —t:rrc_t'> tl;nax

Op mind 0%, (@50 )b 1 exp| G Tom i~ Ton)

20H,,
r -6 r +
9 q4_F\/}—l'10 (5,38+4,1u03¢¢4)pﬂ
+ torc —t:( —_I;’Tc‘ Mo _"(;Tc _t,;
IIpH ’o’rc _IZK - t40TC‘ o —f:)TC_t' < tl;nax
fone > 13 +17 ™0 410+ (70)

Cp (7:4 "Txun +|T4 _Tmm|)
2AH

KHUIT

on. + (0% -0%s)| 1- exp[~

—

g5 — FJ 107 (5,38+ 4,1 0., )P,

OTC. BLID

X I4 ’
ore Sty 1y +1,..+1

minsum(t Uy, 17, tj")

JIMKBUA? > Yotc?

t

L nucn?

BUIDaM3s X19HIDUO 80304919 Xx19HNNADSD

Y4



tl‘

t:" =min\

,tm

0" +(0* +05 -0 -0}x) l—exn{ 60T,

2AH

Kun

KHIT +,T KMHI)J

— Fu 107 (5,38 +4,14f . 0) P

OTC. BbIO ’
npu to*rc _t4 tOTC —t'= t4 > tmax

max

| Q;m+min{Qj;m,(Q;;-Q;;,,,)}[l—exp( O

2AH

KHAIl

ml))

b

M

q,

S TR S MY (O L

oTC

npw 1~ 1 - ST

orc. Bu6

m1n sum (¢

— 1y,

ST T L ]
C T Kun T K""
m+(Q"‘ Oj) | 1-exp ( = 2AHK,|.., D]
45"

L SO ]

ror OTC. BRIO X  4ry.
AUKBHMA t, torc’ t4 ’ t4 L] t4)’

+

(71)

(72)

9C

PIVIOU INHANO OU BNHDEDHA INNIZhNPOWIIN

nnawLd,
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Tax = fmax =145 (73)

1 Op +00n
ty = Gous | 12X+ minss’, ——H= 4 [+
L1076 (5,384 4,144 )P, "[ * { G

X
+qoe| e “"‘6+mln{tm, ”H Q, —qM¥ —qT ™0 —giti | (74)

8516

(05 -05 +0"-05)

[

ds
Co (Ty = T +|Ts = Teuul)
t; =min{x| 1-exp| - — ==t = =1 (75)
T [ 20H, f
TN SUM (Fypegnas s Tores 572, £, 15, 157, 1)

Q4
—  T,>T, wwm T,>T,;
p:uﬁ ) plmn Q q‘;; t' (76)

|0 B OCTalIbHBIX CIIyYasXx;

-

g
P e FJi10 (5,38 4, 145 )P
pr =spu I,>7T, wm T, >T, ; a7
Ei, B OCTAJIBHBIX CITyyasix;
RT,
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28 Memoduueckue ykazanus no ouenxe nocnedcmeuil

-

OTC. BbIO

94
Gione+ FW107° (5,38 +4,1uge ) p,

pK)ll‘l

pgrc. 816 _ npu ]:1 > 7;“" WIH T > T;(an (78)
Eﬁ, B OCTa/IbHBIX ClIyYasix,
RT,
) 1
Po Y
p4 =Ps P,‘ ’ (79)
17
l'ﬂe p = _——,
4 R 7"4

pxun’npnn>TKu U T)T

KHI’I ?

H - M =
Pa =P Ei, B OCTQJIbHBIX CITy4asiX. 80)

RT,
[Tpu OTCYTCTBUU NaHHbIX O HAYAAbHBIX pa3Mepax nepBuuHOro 06-
Jlaka PEKOMEHYeTCsl TPMHMMATh €ro painyc PaBHbIM €ro BbICOTE:!

0,

BbIG °
4

IIpu OTCYTCTBMM DaHHBIX O HaYabHBIX pa3Mepax BTOPUUYHBIX 00-
JIAKOB, GOPMUDYIOLIMXCS [TPU HATMYUU NIPOJTUBA, PEKOMEHAYETCS LISt
0061aK0B PUHUMATB MOJTYLIIHPUHY BTOPUYHOTO 06J1aKa paBHOI 10JTy-
LIMPUHE NMpoJiMBa 1100 B OTCYTCTBHE NMPOJINUBA:

O,Sﬁ , €CIU Gou6 > g, + 45

R=H,=3 81)

B:( = ” (82)
, €CIM Gy 6 = g5+ 44 3
2py “o;q;q) 4
0,5VF, ecnt g3 > Ghone + dione
B;m:. BbIG = qf,m BBIG (83)

orc __ ” oo
oTC. Bhl6 otc. Buib * ecim qamﬁ - q401c+ q4orc’

2p, Uy a




asapuiinsix 8b10poOCO8 ONACHbIX Geulecme 29

B = B! =0,5JF; (84)

HE = a7/ (230 B207); (85)

H:Tc. BLIG _ q;m:. BHG /(2143;;;4?3‘6 B:Tc. mspgm Buﬁ); (86)
Hy = qy /Qug4BiP4)s (87)

Hy =q) /Qug,pg 4 BiP3)- (88)

T1pu OTCYTCTBMU AaHHBIX O HAYAbHbIX pa3Mepax BTOPHYHBLIX 00-
JlakoB, GOPMUPYIOLLMXCSt B OTCYTCTBHE MPOJINBA, PEKOMEHLYETCSI A1
NPSIMOYTrO/ILHOTO CeYeHUs] BTOPUUHOrO 06Jiaka NMPUHUMATh €ro Moay-
LIMPUHY PABHOIM €ro BLICOTE:

Hp =B}

m
q4
TH TH

; (89)
204 Upspp 4

e

q4
2p3Up 4

(90)

IV. PACYET IOJIEI KOHUEHTPALIMY 1 TOKCO/103bI

25. Ins yCNOBMiA, B KOTOPBIX [IPOMCXOOUT BLIOPOC, OTIPENeIsIOTCS
XapaKTePHbIH pa3Mep IepOXOBATOCTH MOBEPXHOCTH 2, , KJIAaCC YCTO# -
YMBOCTH aTMOC(hEDBI, XapaKTepUCTHKA NPOhUNA BETpa ¢ , MacluTab
Mounna—O6yxosa L,,,, IMHaMu4ecKasi CKOPOCTb U,, CKOPOCTh MO~
MeLIMBaHUs BO3AyXa Upcn, M KO3(DGDUIIMEHT IMCIIEPCHH B ITOTNEPEYHOM
Hampap/CHUH O .

26. 191 YCNOBHIA, B KOTOPBIX MPOMCXOIUT BBIGPOC, ONpenesieTcs
XapaKTepHbIit pa3sMep LIepOXoBaTOCTH Z, . Ec/n xapakTepHBIi pasmep
LIepOXOBATOCTHU HE MOXET OBbITh 3a1aH UCXONS U3 peaJIbHBIX METEOPO-~
JIOTMYECKHMX YCIIOBUI C TIpMBENEHUEM COOTBETCTBYIOLIMX 060CHOBA-
HH{, TO OH 3alaeTcsi COMIACHO JaHHBIM, TPHBEIECHHBIM B [IPUIOXE-
Huu Ne 7 (ta6n. 7.3).

© O¢r HTL N ¢ 2008




30 Memoduyeckue yxazanus no ouenke nocaeocmeut

Ecnu B pe3ynbrarte pacyeTa OKaXeTcsl, YTO BepTHKANbHBINA pa3Mep
obiaka ¢ TpebyeMbIMU XapaKTepUCTUKAMU MEHBIIIE, YeM XapaKTepHBIH
pasMep LIepOXOBaTOCTH, TO 3TO O3HAYAET, UTO PE3YJILTAThI PACYETOB IO
HacTOSIIIIMM MeTomnyecKUM YKa3aHUSIM MOXHO pacCMaTpUBaTh JIUIIb
B KQUeCTBE OLIEHOUHBIX.

27. [1ns1 ycAOBUA, B KOTOPBIX IIPOMCXOAUT BeIOPOC, OnpeneaseTcs
KJ1acC YCTOMUMBOCTH aTMOcdephl. EciM Kitace yCTOMYNBOCTH HE MOXET
OBITh 3aaH UCXONS U3 PeaTbHBIX METEOPONIOTHYECKHX YCIOBMIA C TTPH-
BEIEHUEM COOTBCTCTBYIOILUMX 0OOCHOBAHMM, TO KJIACC YCTOMYMBOCTU
3aaeTCs C UCTIONb30BAHUEM JAHHBIX, MPUBENECHHBIX B MPHUJIOXEHHUH
Ne 7 (Ta6n. 7.4), B 3aBUCHMOCTH OT CKOPOCTH BETpPa U UHTEHCUBHOCTH
TETUIOBOTO MTOTOKA y MOBEPXHOCTH (MHCOJSILIUA U 00Ma4YHOCTD).

st pacyeTa HAUXYALIETO BapyaHTa MPUHUMAETCS KJIACC YCTOHYH-
BocTu F 1 ckopocTs BeTpa | M/c.

28. [lnst XapakTEPHOTO pa3Mepa IepOXOBaTOCTH 7, ,, KJACCa YCTOM-
YHMBOCTH M CKOPOCTH BETpA U, Ha BLICOTE Z,, ompenensieTcst Koapdu-
LIMEHT O, B COOTBETCTBHMH C IaHHBIMH, TIPUBENECHHBIMH B ITPUIIOXKEHUH
Ne 7 (taba. 7.5)'.

IMpy nipoBeneHNM PacyeToB MEPBOHAYATLHO ClIEAYeT BBIOUPATh O, JU1st
BBICOTHI 10 20 M [mepBoe 3HaueHuE CM. TpuaoxeHue Ne 7 (taba. 7.5)].

Eciu B pe3ynbTaTe pacueTa OKaXeTcsl, YTO BepTUKAbHBIN pa3Mmep
obnaka ¢ TpebyeMbIMU XapaKTEpUCTUKaMHU Ooibiiie 20 M, TO cienyeT
TIPOBECTH HOBBIA PacyeT ¢ U3MEHEHHBIM O IS BHICOTH! 10 WIM CBbI-
1re 50 M B 3aBUCMMOCTH OT pacCYMTAHHOIO BEPTHKAJIBLHOIO pasMepa
obaka.

29. [Ins XapakTepHOTO pa3Mepa LIEPOXOBATOCTH Z, . U BHIGPAHHOIO
KJ1acca yCTOMYMBOCTH omnpenessgeTcs Maciutab Monnna—OGyxoBa L, .
L,,, = o 1151 HEUTPaIBLHO#M yCTOHYMBOCTH aTMOChepbl (Kiacce D). s
OCTaJILHLIX YCIIOBUI yCTOHUMBOCTH aTMOchepbl Maclutab MoHUHaA—
O6yxoBa onpexnensiercs o dopmyie (91) ¢ UCroab30BaHUEM TaHHBIX,
TIpMBENEHHbIX B pHUIoXeHHH Ne 7 (Tabi. 7.6).

! [1py HaJTHYKMK NOCTOBEPHAIX HCXOMHBIX JAHHBIX O XapaKTepe H3MeHEHNsI CKOPOCTH BeTpa
C BHICOTOM OITyCKaeTCA 3aJaHne HHOM BEIMYUHBI O, C IPUBEIEHHEM COOTBETCTBYIOLINX 060-
CHOBaHHUM.




asapuiinoix 8b10p0C08 ONACHBIX gelecme 31

LMO = k[_zpnon‘ (91)
30. OnpenensieTcsd AMHAMMYECKAsi CKOPOCTb
kuy
U.= , (92)
(ln((zm + znoa)/znon) - (P)
rie ¢ — 3a4aeTcsl UCXOAS! M3 KJIACCa YCTOHUYUBOCTHU aTMOC(hepbl Co-

r1acHo (93):
2In((1+a)/2)+In((1+a*)/2)-2arctg(a) +g;

¢ = { BT KITaCCOB YCTONUNBOCTH A, B,C (93)
0; mnst Ki1acca ycroituuBoct D

1-6,92,4/Lyo; A4 knaccos ycroituuBoctH E, F,

e a=(1-22z,/Lys)"".

31. CKOpOCTb MONMEIIMBAHHMS BO3MyXa B 00J1aKO Yyepe3 BEPXHIOIO
IpaHULy ONIPENESIETCS B 3aBUCMMOCTH OT XapaKTepUCTHK obiaka (3¢-
(eKTUBHOM MIOTHOCTH Py 3¢ heKTUBHOM BbICOTBI H o 3 PeKTUB-
HOM Temniepatypsl T, oo 1 3 dekTBHOM TeTIoeMKOCTH obnaka C,
Mo caenyoueit popmyne:

o)

ku
Bepx r .
U = — L 94
moam g, (Rl* ), (94)
[ (1+08R)*
(1+9, ) , Ri.>0;
. (I+a,)
D(Ri,) =1 2 (95)
1 - 0 6Ri* - .
-0, ) , Ri.<0;
| (1+a;)
. Papp ~ Paosa Ha
Ri, =g~ 2 (96)
Pso %
' B cneaytouux nanee hopmynax ucnonssyiorcss nepemenusiep K TV E uC
ALAst NEPBHYHOTO 06/1aKka 3TH nepeMeHHbie paBhbi p . B, T E  nC . a nnsi BTOpUY-

P ! ! u ! 4
nbix obmaxkos —p' L H LT EL L nC
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32 Memoduueckue yxazanusa no ouerke nocaedcmeuii

e u, =+Jul +(dw.), b=0,2, w, = M
Psos Loo Cov
HBIH TEIUIOBO# MOTOK (OT NOBEPXHOCTH 3¢MJIU B 00J1aK0),
onucbkiBaeMbIil HuXe [(111)—(114) wnu (129)—(132)].
32. Koadpduuvenr nucnepcun B ronepevyHOM HampaBieHWH o,
onpenensercs no gpopmyine (97) ¢ TOMOMIBIO TAHHDIX, IPUBEAEHHBIX B
npwioxenuu Ne 7 (tabn. 7.7):

6, (x)=8x(1+7,x)"2, 97)

rae yy=0,000I M, 6=3,(r, /600).

33. [Ins Kaxmoit U3 cTanuit BbIGpoca Mo CLeHAPUIO [-MY OTIpenesi-
FOTCSI T10J151 KOHLIEHTPALKK OMTACHOTO BELLECTBA U MAKCUMaJlbHas KOH~-
LIEHTpaLIMs OTIACHOTO BELIECTBA HAa OCH X.

g nepBrYHOro obsaka KOHUEHTpaUWs OMacHOTO BEIECTBA U
pa3Mepbl 00JJaKOB MPU UX pacCessHUU BBIYUCISTIOTCH MO opMyiaM
(98)—(114).

34. CocrosiHue NIEPBUYHOTO 00JIaKa B KaXIblii MOMEHT BpEMEHU
XapakTepn3yeTcs CaeayiolMMHM IapaMeTpaMu:

Cup Szi’ Sy." T E3¢¢i’ Xup Q»u" P (nnu Vad)d:u‘) " Tstpqﬁ'

OHM OOTIONHAIOTCS €llie YeThIPhMsl, KOTOpblE PaCCUUTLIBAIOTCA Ha
1o
OCHOBE BBEICHHBIX BbIILIC MEPEMEHHBIX': R, Haw, Ui Qo

<

1/3
, E ., — ynenb-

Ry =1 +0,5Vr S,;; (98)
H :—I—F(l)S ; (99)
i B ﬁ 2
L (V) B (100)
abdi F[I/B] 10 20 ’
QcyMi=nR32¢cbiH3¢q‘)i Voo (101)

' B cayyae ecau penunna H,,  MeHblue 0,5 M, TO B hopmyne (100) wns pacuera U, MC=
ToNb3yeTCs BENMUMHA S, NOAYYEHHas Mo dopmyiie (99) B npeanonoxeHum, 4To Ilm"= 0,5 m.
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CxeMa nepBUYHOTO 06saKka M3o6paxeHa Ha puc. 3.1 npuaoxe-
Hust Ne 3,

35. PacrnipeneneHue KOHIICHTPALIMY ONACHOTO BEIIIECTBA B 00JaKe
OMHUCBIBAETCS 3aBUCUMOCTSIMHU:

B
c?(x,y,z,z) =c,; €Xp —I:Si] npu (x —x )+ <r;  (102)

2

B
4
c?(x9y’z;t)=cuicxp _[S_] exp[

b4

(x=x, )V +y*-r?
[55:]

npu (x —x )2+ y*2ri. (103)

36. 1151 onpenesieHust NPOCTPAHCTBEHHOTO pacnpeeeH s KOHLIEH-
Tpauuu, npoduib KOTOPO# 3a1aH B M. 35, ¢ MOMOLLBIO BbIILENEPEYHC-
JIEHHbIX MapaMeTpoB (M. 34) UCNOJIL3YIOTCS ClEAYIOLLIMe YPABHEHHSI.

CoxpaHeHHe MacChl BbIOPOLLUEHHOIO BElLIeCTBa 0:

0, = €y MRgq gy - (104)
W3meHeHKe Macchl obyaka :

cymi®

d BeDX d
E[Qcym‘] = nRazdxbi Psoan unonpu + anadxpiHaq;d)i PsoanY noam E[Rﬂld)i ] ( 105)
rpaBHTauMOHHOE pacTekaHue obJaka:

d d p803}1
—[R, 14 :1= — 1=C, |gH ... | 1—————1. 106
2 Rovai1= o[ Roge ] e\jg atbdu[ psMi] (106)

BokoBoe paccesiHue BrIGpoca 3a cueT arMocdepHoit andpdysnu:

d Usppi d

E[Syi]=—;‘"%2(2/n)v2(r,. +1/ 2"'”Sw)a[°y] apur, >0  (107)
b

U

S)_i(x) = 2‘/10,,(x +x) npu r,=0. (108)

CoxpaHeHue 3HEPruy B obaake an.:
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d 2
— PX
E[Esc]:(bi] = nRngpi pno:w.unonme:::m +

d
+2RR3¢¢:' H 3hdi pnosnYnonM E[R?d)q)i ] eso‘m + nRszq)qu E nos; * ( 1 09)

Cnocob pacueTa yae/ibHOTO TETMJIOBOTO NTOTOKa OT NMOACTUNAIOLIEN
NoBepXHOCTH B 06nako £ npuseaeH HUXe, B 1. 37.
[TonoxeHue LeHTpa obnaka x
d
E[xm.] = Unippi- (110)
Bennunner p_ o (an V, v T, .., UCMIOb3YeMbIE B BbILIETPH-
BEAEHHbIX (hOPMYIIax, a TAKXE BeTMUMHA O BLIYUCIAIOTCS COFIACHO
MOAXOMY, U30KEHHOMY B NMpUiioXeHHWH Ne 8.
37. OnpeneneHne yaeabHOro TEMJIOBOro nNoToka (0T NOBEPXHOCTH
3eMJIU B 00J1aKO0):

Enosi - max[Enon. ecTi? Enon. BHHi]’ ]:IOB. pac >T3¢¢i; (111)
E TIOB. BbIHI ? Tnos. pac < 3bdi ;
2\2
ut
Enon. BBIHI 1,22(u—) Pogapi C3¢¢i (T;'IOB- pac T3¢€bi); (112)
10

_ ((Ql —Q)Ki )Cpra:\ + Qx(icp +(Qcymi - Qxi)cpsom)_

C.. = (113)
addi ’
QcyMi

2/3
Tros. pac = Do)
By ey =517 non one = Totr) %(g)‘”. (114)

nos. ecti 0, S(Tnog, pBC+ ];@‘D’ )

Jlnsa pavTenbHBIX BLIOPOCOB KOHLIEHTPALMS OTIACHOIO BElLECTBa
M pa3Mepbl 001aKOB MPH WX paCCesTHUU BLIYUCIISIOTCS MO popMynam
(115)—(132).

38. Hdpeitcd BTOpyuHOro ob/iaka paccCMaTpyUBaeTCs IS CIEAYIOIUX
LWIECTU CTaauit aBapuu (cm. npuaoxerue Ne 5):
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UCTeUEeHUE XKUOKOM (a3bl 10 OTCEUEHUS aBapUHHOTO YYaCTKa;

HCTeueHMe XUIKOHK da3bl U3 aBapHitHOTO yUyacTKa IOCJIE €ro oTce-
yeHUs (st cieHapus 4);

UCTeUeHHeE ra3a NMpH HAJTMYMK NPOJMBa XUAKON hasbl U Ucmape-
HHE C TIPOJIUBA;

WCTEYEHME ra3a U3 pa3pylleHHOro o60opynoBaHus Npyu OTCYTCTBUM
MPOJIUBA XMUAKOH Ha3bl;

HCTIapeHue ¢ NIPONTMBaA MPU OTCYTCTBUM MCTEUEHMS XUAKOCTHA NN
ra3a U3 pa3pyuieHHOro o6opyaoBaHus;

UCIapeHUE U3 EMKOCTH NP OTCYTCTBHHU IPOJIUBA.

s KaxXIo# 13 3TUX CTaJlMi pacCYMUTBIBAeTCSI CBOE BTOPUUHOE 00-
Jlako. Ilpu pacyeTe KaxXmoi M3 3TUX CTaAWil 3a1alOTCS CBOM pacxol
OMacHoro BelllecTBa B 1ulefide g/ u pacxon Xuaxoit ¢hassl B Hayalb-
HOM ceueHuH g°':

q qOTC Bblﬁ’ q; , qru qn q m, qOO'rc Bblﬁ, ql,)xr;’ qO’:;;’ q(i”,’ qm,
CBOJ HayaIbHBIA pazmep obsaka (noaywnpuna B/u eicota H):
Bix(, BiorrcA nms, Bir, Biru, B,‘"’ Bie U I{ix, }[iorc. nuﬁ, }Iir’ I{iru’ [.Iiu, H’ic'

PaHee 3TV BeNMYMHBI IJis1 Pa3HbIX CLUEHAPUEB ObLIU pacCYUTAHBI [10
dopmynam (4), (8)—(10), (12), (13), (19)—(21), 31), (32), (38)—(42),
(54), (57), (61)—(64).

CocrosiHue BTOPUYHOTO of61aka B KaXIoM MTOTIEPEYHOM CEHYECHUHU
XapaKTEpHU3YyCeTCA CACAYIOLMMU MapaMeTpaMu:

! ! ! ! ! / /
ul’ S S)t’ b, Eacb(bl xnl’ 3 q»(i'
KpoMe TOrO, obsiako XapaKTepU3YETCA TaAKMMHU NapaMEeTpaMy, Kak
/ !
paw, ( mbl) U Tm OHU JOMONHSIOTCS €LLE YETBIPbMS — me, Hmb,
3¢¢’, qcyw, KOTOPBIE PACCUUTBIBAIOTCS HA OCHOBE BBEACHHbIX BblLLE M€~

peMeHHbIX 1o dopmynam (115)—(118)":

By _bi[+0’5\/ES;i; (115)

' B citydae eciu BeanuuHa H' ' pps MEHBLLIE 0.5 M, T0 B hopmyrte (117) mna pacuera u p; HC-

MONb3yeTCs BeIMYMHA S’ , noay4yeHHas 1o popMysie (116) B npeanosoxexun, yro H' 0 5 M.
U iuhi
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1 1)
Hoyi = EF[EJSZ,-, (116)
rla+e,)/B] (i %
Upp =———2" Ty | 2| (117)
0 r(1/B] 10 Zyo
I _~Apl 1 ! !
eyui = 2Bopi i Ustoi / Voo (118)

CxeMma wineitda nszodbpaxeHa Ha puc. 3.2 npunoxenust Ne 3.
39. PacnpeneneHue KOHLUEHTPaLMKM OMAacHOTO BELIECTBA BO BTOPUY-
HOM 06J1aKe OMUChIBAETCS] 3aBUCUMOCTSIMM:

B
4
c}(x,y,z)=cf“.exp —[Tg—,—jl pHu |y|<bi' Mx;,.<x<x,'1i; (119)
u

- B / 2
c/(x,,2)= ¢y exp| - == | exp| - bi=8
w S l SI

| Vi yi
npu |y 28 u x <x<xl. (120)

Mpux! <xux<x! clix,y, 2)=0.

40. Jns onpeaeneHus MpoCcTpaHCTBEHHOTO pacnpeae/ieH1sl KOH-
LEeHTpaLuM, Npoduib KOTOpOi 3aaaH B M. 39, C MOMOLLBIO BbiLIENE-
peuMUCaeHHbIX napamMeTpos (n. 38) UCnonb3yoTCs Cleayloliue ypas-
HEHMUS.

CoxpaHeHye Macchl BbIGPOLLIEHHOTO BELIECTBA ¢ :

g} =2ck, Bl Hogoi Wappi- (121)

[
cymi®

H3meHeHue pacxona B uuieitde g
BEpX

d d
E[qéymi ] = ZBaldJcbi paom unonM + 2H;¢<bi pBOSRYﬂOHM E[B;cbq;i ] (l 22)

TpaBuTalOHHOE pacTeKaHUE 06JaKa:
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C BO3,
[ 001 = 7 | &H 300 1——p, = |. (123)
”a¢¢i Pappi

BokoBoe paccesiHne BbIGpoca 3a cueT atMochepHoit inddy3uu:
d oy 1 1721 12¢l 34 I
a[Sy,.]—S—;i2(2/n) (b +1/2n Sy,.)E[c},] npu b >0; (124)
Sy, (x)=2"%0,(x+x,) npu b =0. (125)

CoxpaHeHue Sljieprvm B oGslake Es¢¢,'

BCpX
dx [ 3q>rbx] 23¢>¢1p503n nonMeBo:u:l+

+2B E! (126)

3¢di ~ nosi *

d
+2 H;d)q)ipaormynouM 7[B;¢¢: ]enosn

Cnocob pacyeTa yaesibHOro TeoBoro notoka £/ - npvseneH B 1. 41.

[Tonoxenue nepenxero kpast obaka x! , onpenensior no popmyne

=
xt, =0 mput< Yt
=

d -1 =1
E;[x,'“-]=u;¢¢,. st x,ﬁ,[Zt/ =0 npu tZZt,.’.
j=l

J=1

(127)

ITocne okoHYaHus /-# cTaAnK BbIOpOCA ONpeaensieTcs MoS0XeH e

3agHero Kpas x! :
¥ I-1

Omput< Y t/;
i J=1
Xai = / 1
xb| =4 |mpn 12 1. (128)
Jj=1 Jj=l
BeanunHel pam 4 ) u T’wl, MCHOﬂb3yeMb[e B BbILUETPUBEAECH~

HBIX popMmynax, a Tatoxe BEJIMYMHA ¢’ , BBIYUC/SIOTCS COMIACHO MOA-
XOILy, U3I0XKEHHOMY B NMPUIOXEHUY N<_> 8.

41. OnpeneneHue yaejabHOro TEMJOBOTO MOTOKA MPOBOAMUTCS IO
caenyowmnm popmynam:
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E,Imm m]ax[E:loa ecTi noa BHHI] MOB. pac Y;Itbd)i ; (] 29)
Enon BBIH/ * TnoaA pac < sd)cbl’
2\2
EI{IOB. BbIMI 1’22 —;IL placbcbl 3¢)¢u( nos. pac 3(b¢:)' (130)
10
((qzl - q)[Kl' )Cpra:x + q)llu Cp + (qéyMi - q)llu ) Cpno:u.{ )
Cacb(p: / s (131)
quMi
2 \2/3
; P
Bl gy =3,5107 izone an) =@, (132)
0 5( MMoB. pac T¢cbl) R

42. KoHLEeHTpaLMs ONacHOro BELECTBA B TOYKE B MOMEHT BpeMe-
HU ! IDU i-M CLUEHApU U onpeaensieTcs rno bopmyne

¢(x, 3,2, )=¢)(x, y, 2, D+c*(x, y, 2, )+ ™(x, p, 7, )+

+cl (x, ¥, 5, D+, ¥, 2, D+ (X, ¥, 7, D+cE(x, ¥, 2, 1), (133)

43. OnpenensieTcst MAKCUMAbHO BO3MOXHAsI KOHLIEHTPALIUS ONacHo-
'O BELLIECTBA Ha PaCCTOSIHUM X OT MECTA aBAPU U TNTPU i-M CLIEHAPUU Y BpeMst
. ,.(x, ¥, 2), KOraa IOCTUraeTcst 3Ta KoHUeHTpauust. [lo tmm(x y, Z) onpe-
JensieTcsi cranmst (WM CoYeTaHUsl CTaiui aBapun), Ha KOTOPO# (KOTOPbIX)
JOCTHUrAIOTCSI MaKCHUMaUIbHbIE KOHLIEHTPaLMU ONacHOro BELECTBA:

¢ (x, y, ) =max (¢,(x, y, 2, ) (134)

44. TIyTeM MHTErpMpOBaHUA 110 BPDEMEHH KOHLIEHTPALMKU ¢ (X, Y, 7)
OMpEeNENAIOTCA 10Jie TOKCOM03bl D(X, y, 7), @ TaKXe pacrpencsieHne
MaKCUMaJIbHOM TOKCOMIO3bl, TOCTUraeMoil Ha 3alaHHOM PAacCTOSIHUM
oT mecTa Bribpoca D, _ (x). MakcrmanbHasi TOKCON03a Ul 3a1aHHO-
I'0 PacCTOsIHUS 3a BCE BpeMsl IKCITO3ULIMHK IOCTUTaeTcsl Ha ocu y = 0,
7= 0. Ilpu HeoOXOOUMOCTH ONpeaesisiloTCsl COCTABISIIONINE TOKCONO-
3bI, COOTBETCTBYIOIIME 061aKkaM (IepBUYHOMY M BTOPUUHDBIM), oOpa-
30BaBLIMMCA Ha pa3U4HbIX cTamusx aBapuu, DXx, y, 2) u D/(x, y, 2),
¥ MaKCHMaJTbHBIE TOKCOA03bl, JOCTUTaéMbie Ha 3alaHHOM DAacCTOSIHUU
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OT 00JIaKOB, 06Pa30BaBLLUMXCS Ha Pa3HbIX CTANMAX aBapu, D? (X, y, 2)
nD (x,y,2).

45. CpaBHEHHEM C NOPOTOBBLIMU U CMEPTEJbHBIMU TOKCONO3aMU
(cMm. 1abn. 7.1 npunoxeHust Ne 7) ornpenensiiorcsi pacCTOSIHUSA, COOT-
BETCTBYIOILIME CMEPTEIBHOMY NMOPAXEHHIO U MOPOTOBOMY BO3AEH-
CTBMIO. 1151 OLEHKHW BEPOSITHOCTH CMEPTEJIbHOTO MOpaXkeHUst Yeaose-
Ka UCTONb3yeTCs MpoouT-dyHKUMS Pr, o KOTOpO# ¢ UCMONB30BaAHUEM
Ta6a. 7.1, 7.2 npunoxerust Ne 7 oripenesieTcs BEPOSITHOCTb CMEPTENb-
HOTO TTOpaXkeHUsI YcJIOBEKa Ha OTKPLITOM MpocTpaHcTse. BennunHa Pr
onpeaessaeTcs o caeayloulen dopmyie:

2

aKen

Pr=a,, +bp, In _[ (e, y, 2z, H)dr |, (135)
0

rae xo3hbduumneHTsl a, b, n 6epyTcs U3 AaHHBIX Ta6.1. 7.1 NPUNOXEHUS
Ne 7.

46. [lns B3pbIBONOXAPOONACHLIX BHIGPOCOB B MOMEHT BPEMEHH f,
OTpeaesIfioTCs MOBEPXHOCTH, OrPAHUUYMBAIOLLHE B ITPOCTPAHCTBE 00-
aactu BKTIB (Z,, ,,) v 0,5HKIIB (£

Ipanuua o6nactu BKIIB X

o,SHKnB)‘

skns ONPENENSIETCSA YPABHEHUEM

Caxrip = €L (X, ¥, 2, 1)+ X (X, ¥, 2, 1)+ P0(x, y, 2, 1,) +
+6] (X, ¥, 2, 1)+ (X, ¥, 7, B)+ (X, ¥, 2, 1)) +Cf(x, p, 7, 7). (136)
I'panuua 3ous! 0,SHKITB ZMHKHB orpenensieTcst ypaBHEeHUEM
0,5¢cukns =c?(x, Vi T 1)+ (x, ¥, 7, )+ "S(x, , 2, f)+

+¢[ (X, Y, 2, 1)+ ¢ (X, ¥, 2, 1))+ ¢ (X, ¥, 2, )+ (X, ¥, 2, 1) (137)
OO6nacTb B NPOCTPAHCTBE, T€ BO3MOXHO BOCMAaMeHEHUe U Tope-
HUe (fleTOHaUMs) NOXapOB3PbIBOONACHOIO BELLECTBA, ONpPENEISeTCs
Kak ornbaowias nosepxHocren Ly, . 32 BCE MOMEHTb! BPEMEHH I
CYLLIECTBOBAHMSI B MPOCTPAHCTBE KOHUeHTpauwii Boiwe 0,SHKTIB.
47. Ans B3pbIBOIMOXAPOONACHbIX BbIGPOCOB ONpeEaeisiioTCs pa3Me-
Pbl 30H HAa KOTOpbIE MOXET ApeiidoBaTh BHIGPOC, COXpaHssn cnoco6-
HOCTb K BocriaMeHeHu1o. [lonaraeTcs, 4To 3T0T pa3Mep COOTBETCTBY-
€T JOCTUXEeHUIO0 cpenHux KonueHTpauuii 0,SHKIIB.
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Ipannua 3oxbl noctuxenus 0,SHKTIB Ha ypoBHe z = z, B MOMEHT
BPEMEHH [, ONPENENAETCA COOTHOIIEHUEM

0,5¢uknp = 6i(x, ¥, 25, 1)+ (X, ¥, 2y, 1)) +
+¢™ PO (x, ¥, 20, 1)+ €1 (X, Y, 2o, 1) +C(X, Y, 2o, 1)+
+¢'(x, ¥, 29, 1)+ €7 (X, ¥, 24, 1p)- (138)

Ipannua 30Hbl noctuxenus 0,5HKIIB B BepTUKaNbHOM MJ0CKO-
CTH, MEPIIEHANKYISIPHOM BETPY (X = X,), B MOMEHT BPEMEHM £, Onpee-
JIIETCSI COOTHOLIEHUEM

O’SCHKHB =Ci(x0’ ¥, 4 t())+c;x(x01 Y, 2, r0)+

oTc. B

+¢| (X0> ¥, T, 1)+ €[ (X, ¥, T, 1)+ ¢ (X, ¥, T, 1y) +

+¢' (Xg, ¥y T, 1)+ €7 (X, 5 2, y)- (139)

TpaHuua 3oHb! goctrxenns 0,5SHKIIB B BepTHKanbHOM MIOCKO-

CTH, NapaiesibHoMH BeTpy (¥ = y,), B MOMEHT BPEMEHMU f, ONpPENESISET-
€Sl COOTHOLLEHUEM

O’SCHKHB =c,~(x, y(), Z, t0)+c,-’"(x, y(), Z t())+

. BbIG
+¢ (X, Yoy T 1)+ € (X, Yy, T 1)+ (X, Y, T, 1)+

+¢' (X, ¥s 2, 1)) +CE (X, Yy, 2, 1y)- (140)

JIvHus, OrpaHUYMBAIOLIAS B COOTBETCTBYIOLIEH MIOCKOCTH (T = Z,,
Y = Y, WM X = X;) 06/1aCTb, TlI€ BOZMOXHO BOCTUITAMEHEHHE 1 TOPEHHUE
IOXapOB3PbIBOONACHOTO BelLeCTBA, ONpPee/sAeTcsl Kak orudaoLas
npoduneit mmnuit (138)—(140) 3a Bce MOMEHTbI BDEMEHH #; CYLIECTBO-
BaHHSA B IPOCTPAHCTBE KOHUEeHTpauuit Bbitne 0,5SHKIIB.

48. JInst B3pLIBONOXAPOONACHbBIX BIGPOCOB B MOMEHT BPEMEHH 1
onpeessieTCs Macca TOIUTMBa, HaxoAsI111asicsl BO B3pbIBOONACHBIX TIpe-
Iles1ax ¥ crnocoOHas yyacTBOBATS B ITpoLieccax TOPEHUS WK AETOHALIMHU.
DTa Macca OInpenessieTCs yTeM MHTeIrPUPOBaHUST KOHLEHTpaLHH 110
NPOCTPAHCTBY, OrPaHN4YEHHOMY MOBEPXHOCTAMHU Xy (o U X o oot

Oy, = Iﬂ c(x, y, z, 1,)dxdydz. (141)

Zo.sukne<V <Zpkne
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Eciu B pe3ynstare pacueTa 1o ¢gopmye (141) B nepBUIHOM obake
BO B3pbIBOOMACHBIX Mpeie/iax oKaxeTcs: Macca 6onblie 10 % Beeit Mac-
ChI TOTTMBA, HaxonsIIekcs B MepBUYHOM 06J1aKe, TO Macca TOIJIUBa BO
B3PbIBOOMACHBIX Mpelesiax MepBUYHOTO 06TaKa TIPUHMMAETCS PaBHOI
10 % Bceit Macchl TOTLUIMBA, HAXOASLUEHCS B IEPBMYHOM OOJIaKe.
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Ilpuaoxcenue Ne 1

TepMUHbI M MX OnpeIeIeHHs

Asapusa — pa3pyllleHUe COOPYXEHUH U (MIN) TEXHUYECKUX YCT-
POMCTB, MPUMEHSIEMBIX Ha OMAaCHOM MPOU3BOACTBEHHOM 00bEKTE, He-
KOHTpPONIMPYEMbIi B3pbiB M (M) BRIOpPOC onacHbix BeiuecTs (Pene-
panbHbli 3aKoH «O NpoMbILLIeHHON 6€30MaCHOCTU OMACHbBIX NMPOU3-
BOACTBEHHBIX OOBEKTOBY).

Aeapuiinas cumyauus — CUTyaUMsi, KOraa npou3oLLia aBapH1st U BO3-
MOXEeH AaNbHEeMALLNH XOn ee pa3BUTHSI.

Bpemsa 3xcno3unuu — Bpemsi, 3a KOTOpoe HabMUpaeTcs MHralsLu-
OHHas ToKco103a (BEpXHUI Nnpenea MHTErpUupoOBaHUsI KOHLUEHTPALUMH
OMacHOro BELLECTBA MO BpeMeHU B (DOPMYJie pacyeTa TOKCONO3bI).

Bmopuunoe o6aaxo (uau waeiigh) — obnako onacHoOro BeulecTsa, 00-
pasyloLLeecst B pe3yJibTaTe ATUTENbHOTO BbIOPOCa ra3a miu neperpeToi
BCKMMNAIOILIEH XXUIKOCTH, & TAKXE B pe3ybTaTe UCMapeHMst ONMacHOro
BEILleCTBa C NNOACTHIAOILEH MTOBEPXHOCTH WM M3 Pa3repMEeTU3UPOBaH-
HOTro 00OpPyAOBaHHUsSI U pacNpOCTPaHSIIOLLEECS MO BETPY OT MeCTa Bbl-
6poca; BO BTOpM4YHOM 00s1ake MOXET CYLIECTBOBAThb SIAPO — 00aCThb
TIPOCTPAHCTBA, B KOTOPOH KOHUIEHTPALIMsl Ha 3alaHHOMI BhICOTE MO-
CTOSIHHA (He U3MEHSIETCSt TIPH NepeMELLEHUH B TOPU3OHTATIBHOM Ham-
PaBJIEHWU, MEPNEHANKYIIPHOM BETPY, XOTS MOXET U3MEHSATHCS MPU
TIEPEMEIIICHHH TI0 BEPTUKAJH).

BblﬁpOC ONAcCHO20 XUMUHECKO020 eeuiecmea — BbIXOJ N3 TEXHOJOTHU-
YeCKHUX YCTAHOBOK, EMKOCTE! ISl XpAHEH WS MJIU TPAHCOPTUPOBAHUSI
OTaCHOI'0 XMMHUYECKOTO BELUECTBA WK IMPOAYKTa B KOJIMYECTBE, CMO-
CcOOHOM BbI3BaTh XUMHYecKyio aBapuio (TOCT P 22.0.05-94).

3aeepuienue asapuu — npekpalleHUe NOCTYIIEHHUS] B OKPYXKaIOLLYIO
Cpemy OMacHOro BELLECTBA U3 pa3pyLIeHHOro 000pYIOBaHMS U yCTpaHe-
HHeE ero ¢ Mecta BbiOpoca 1160 B pe3y/ibTaTe aBapHitHO-crnacare/IbHbIX
neicTBUiA, 1100 B pe3y/ibTaTe eCTECTBEHHOIO UCTIapeHUsl.

3ona xumuneckozo 3apaxcenus — TCPPUTOPUSL UIIU aKBATOPHS, B
npeaeax KOTOpoi pacnpoCTpaHeHb! MM Kyla NMPUBHECEHbI OMacHbIe
XUMMUYECKHE BELIECTBA B KOHLEHTPALMSAX UIU KOTMYECTBaxX, co3/a-
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IOLMX OMACHOCTb 1St XKU3HW ¥ 3A0POBbSI JIONEH, LIS CeNbCKOX03siii-
CTBEHHBIX XKMUBOTHBIX M PACTEHUIA B TEUEHUE OMNPEACIEHHOI0 BpeMCHI
(FOCT P 22.0.05-94).

Hnearnauuonnas mokcodoza — VHTETPA 1Mo BpEMEHU KOHLIEHTpaLIMU
OMaCHOTO BELIECTBA B BO3AYXE; MPU YCJIOBHO NMOCTOAHHON BO Bpeme-
HY KOHLIEHTPallWH OTaCHOTO BELLECTBA B 3aJaHHOM TOUKE — MpPOU3-
BeAeHUE KOHLIEHTpaUMU OMTaCHOTO BEUIECTBA B BO3/lyXe Ha BPEMSl IKC-
NO3ULIMHU.

Karacc yemoiinueocmu ammocghepst — COBOKYNMHOCTL METEOPOJIOTH~
4yecKrX (haKTOpPOB (CKOPOCTb BeTpa, 001a4HOCTb, BEPTUKANbHBIHI Te-
TIJI0BOI NMOTOK), CO3NAIOLLMX OINpelesieHHbIE YCIOBUS PACCEsSIHUS B aT-
Mocdepe. B 3aBUCUMOCTH OT COCTOSIHUS aTMOC(epbI BLIACASIOT IIECTh
xnaccos: A, B,C,D,E, F

Konuenmpauuonnste npedeast pacnpocmpanenus naamenu (éocnaa-
MeHeHua) — HAXHUN (BEpXHUIit) KOHUEHTPAaLIMOHHBIM Tipenen pac-
npoctpaHeHust niiameHu (HKIIB (BKIIB)) — MuHumanbHoe (Mak-
CHMaJibHOE) COePXaHMUE TOPIOYEro BEIECTBA B OMHOPOAHOR CMECH C
OKMCJIMTENbHOI Cpenoi, IPH KOTOPOM BO3MOXHO PacnpocTpaHEHHE
TMaMeHM 0 CMecH Ha Jiioboe pacCTOTHUE OT UCTOYHHNKA 3a>KUTaHUA
(IF'OCT 12.1.044-89).

Obaaxo onacrozo éeuecmea — 061aCTb TPOCTPAHCTBA, OTPAHUYEH~
Hast MOBEPXHOCTSIMU 3aIaHHOW KOHLEHTPAaLLW OMAaCHOTO BeLIeCTBa.

Onacnotii npouzeodcmeennsiii 06sexm — NpearpusATHE WU €ro LexH,
y4aCTKH, IUIOUIAAKH, & TAKKE WHbIE POU3BOACTBEHHbIE OOBbEKTHI, yKa-
3aHHbIE B IpUJIoXeHUU | k PenepanbHOMY 3aKOHY «O NPOMBILITEHHOM
0e30MacHOCTH ONacHBIX NMPOU3BOACTBEHHBIX OOBLEKTOB».

Onacuote 6emecmea — BOCTIIaMEHSIOLLMCCST, OKUCJISIIOLLME, TOPIO-
4yue, B3pbIBYATbIE, TOKCHYHbBIE, BLICOKOTOKCHUHbBIE BELIECTBA U Bellle-
CTBa, [IPEACTABIAIOLINE ONACHOCTD IUISL OKPYXaolleid MPUPOIHOH cpe-
Ibl, epeyncieHHble B ipuioxeHnH 1 k GenepansHoMy 3akoHy «O npo-
MBILIEHHOH 0€30MacHOCTH OMacHbIX IPOU3BOACTBEHHBIX O00OBEKTOB».

Omcexaembiii ywacmox asapuiinozo mpybonpoéoda — y4acToK TpyGo-
[poBoa, Ha KOTOPOM NMPOUCXOIUT BEIOPOC OMACHOTO BELLIECTBA, MEXIY
IBYMs1 GiiXai MU K MecTy BbiOpoca 3aaBMXKaMU (HacocaMy WU
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KOMIIpeccopaMu), KOTOpble TIpU cpabaThiBaHUM (OTKJIIOYEHWH) 6J10-
KHUPYIOT aBapHitHbIN YYacTOK TpyOonpoBoa.

Omceuenue agapuiinozo ynacmka mpybonpoeoda (omcevenue aga-~
Ppuiinoeo nomoka) — OCTaHOBKA Hacoca (KoMripeccopa), CTOSILIEro Ha
BXxone Tpyboriposoaa, M (M) cpabaTblBaHHE 3aMTOPHOI apMaTyphbl
(3anBHXKeEK), YCTAHOBIEHHOH Ha TpyGOINpoBoOjAe; NpeKpalleHne nona-
YU OMACHOrO BellecTBa K MecTy BbIOpoca onacHoOro BeliecTsa U3 Tpy-
6onposoaa. I[pu oTcyTcTBHM TPyOGONpPOBONA, HO HANTUUUU UCTEUEHHS
M3 €EMKOCTHU TEPMHH «OTCEYEHHE aBapUHHOTO y4acTKa» OTHOCUTCS K
fIpEKpALLEHUIO HCTEYEHUS U3 OTBEPCTUS, TO €CTh K 3aKYNTOPUBAHHIO
OTBEPCTHS.

Ilepsuynoe obaako — 061aK0O ONACHOTO BellleCTBa, obpasyrolieecs B
pe3yabTaTe O4eHb ObICTPOro (3a 1—2 MUHYTHI) niepexona B armocdepy
YACTH ONACHOIO BEWIECTBA U PacnpoCTPaHSIOLIeecs Mo BETpY OT Me-
cta BbiOpoca; B MepBUYHOM 00J1aKe MOXET CYLIeCTBOBATH S1p0 — 06-
J1aCThb MPOCTPAHCTBA, B KOTOPOH KOHLIEHTPALMS Ha 3aJaHHOW BbICOTE
MOCTOSIHHA.

TToxcap-ecnviuka — pacripoctpaHeHue rniaMeHu B aecaarpalMoH-
HOM peXHMe B 3apaHee nepeMelliaHHO| CMeCH TOTUIMBA U BO3AyXa.

Ilopocosana mokcodoza — HaUMEHbLIAS UHTANSILIMOHHAS TOKCOAO-
3a ONAacHOTrO BelleCcTBa, BbI3bIBAIOLIAS Y YENOBEKA, HE OCHALLEHHOTO
CpeacTBaMU 3aLIMThI OPraHOB IbIXaHMsl, HauabHbIe MPHU3HAKHU Nopa-
>KEHHSI OpraHu3Ma ¢ OornpeieIEeHHOM BepPOSITHOCTbIO (TabyIMpOBaHHOE
3HauYE€HHeE UL KaXIO0I0 ONacCHOro BELLECTBA).

Ilpedeavro donycmumas xonuenmpauus onacrozo eeuecrnea (1K) —
MaKCUMaJlbHOE KOJIMYECTBO OMACHBIX BELLECTB B NMOUBE, BO3AYIIHON
WJIM BOHOIA cpele, u3MepseMoe B eIMHULE 00beMa WIM Macchl, KOTO-
pPOE MIpH NMTOCTOSHHOM KOHTAaKTe C YEJJOBEKOM WY IPY BO3AEIHCTBUU Ha
HEro 3a OlpeeIeHHBI TPOMEXYTOK BPEMEHU NMPAaKTUYECKU HE BIUs-
€T Ha 300POBLE JIONEH U HE BBI3bIBAECT HEONArOMPUSITHIX MTOCIEACTBHN
(FOCT P 22.0.05-94).

Ilpoaus onacHvix xumuxeckux eeuecme — BbITEKaHWE TPU pasrep-
METH3alUU U3 TEXHOJOTUYECKMX YCTAHOBOK, EMKOCTEH ISl XpaHe-
HUSI WK TPAHCTIOPTUPOBAHMS OMMACHOTO XMMUUECKOTO BellleCcTBa Un
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MPOAYKTa B KOJIMYECTBE, CITIOCOOHOM BbI3BaTh XUMHYECKYIO aBapHio
(FOCT P 22.0.05-94).

Pazzepmemusauus obopydosanua — ob6pazoBaHue B 000PYIOBAHUNU
OTBEPCTHI ¢ pa3MepoM, CYLIECTBCHHO MEHBILINM, YeM pa3Mepbl 060-
PYIOBaHMUS, Yepe3 KOTOPbIE ONMACHOE BEUIECTBO B KHUIKOM WIM ra3o-
00pa3HOM COCTOSIHUM B T€UEHHE HEKOTOPOTO BpEMEHU IMOCTYIAET B
OKPYXaIOLl1y1O CpEeny.

Pa3spywmenue o6opydosanus — CylileCTBEHHOE HapyILIeHUE [IEOCT-
HOCTH 0BOopynoBaHUsi ¢ 0Opa30BaHUEM OTBEPCTHII C pa3MeEpPOM, COIO-
CTABUMBIM C pa3mMepaMH 000pyNOBaHHSI, TPU ITOM COAEPXKAILIECECS B
000opyIOBaHUM OMAacCHOE BELIECTBO B XXMAKOM WM ra3o00pa3HOM CO-
CTOSSHUM MTHOBEHHO BBIOPACBIBAECTCS B OKPYXAIOIUIYIO CPELy.

Cmepmeavnasn (uau aemanvnas) moxcodoza — HaviMeHbILIast MHTa-
JISUMOHHAS TOKCO[03a ONACHOTO BELIECTBA, BhI3LIBAIOIAS Y UEJIOBE-
K4, HE OCHALIIEHHOTO CPeACTBAMM 3allIUTHl OPTAHOB AbIXaHUsI, CMEPTh
¢ 50 % BepoATHOCTBIO (TaOYIMPOBaHHOE 3HAYEHHE IS KAXIOTO OTAc-
HOTO BELIECTBA).

«Tanceavtii» 2a3 — CMeChb BO31yxa, ra3oBoi (pa3bl ¥ Kamnesb orac-
HOTO BEHLIECTBA, MJIOTHOCTh KOTOPOIi BbIIIE TUIOTHOCTU OKpYXKalollie-
ro BO3AYyXa.

Xumuueckas agapus — aBapyvsi Ha XMMHYECKHU OMACHOM OOBEKTE,
COMPOBOXIAOLIASICS IPOITUBOM WM BLIOPOCOM OIMACHBIX XUMUUYECKHUX
BELLIECTB, CITOCOOHAs NMPUBECTH K TMOEIU WA XUMUYECKOMY 3apaxe-
HMIO JIIONEH, TTPONOBOILCTBHUS, MHILEBOTO ChIPLS 1 KOPMOB, CEILCKO-
XO3S1ACTBEHHbIX XXMBOTHBIX M PaCTEHUI1, U K XAMHUUECKOMY 3apaxe-
HMIO oKpyxatoleit mpuponHoit cpeast (FOCT P 22.0.05-94).

Xumuueckoe 3apaxucenue — pacnpocTpaHeHHe OMACHBIX XUMHUYeE-
CKMX BEWIECTB B OKPYXalolleil NPpUPOAHOI cpene B KOHIIEHTpallK-
SIX WA KOJIMYECTBAX, CO3MAIOLIHNX YIpo3y IUIsl JIooei, CeNbCKOX035i1-
CTBEHHBIX XKUBOTHBIX M PACTEHUI B TEYEHUE ONpPeaeSIEHHOIO BpEMEHN
(I'OCT P 22.0.05—-94).

© Og HTLU «lTpome Tbe, 2008




46 Memooduueckue ykasanus no ouerke nocaedcmauil

Ilpusoxcenue No 2

ITepeuennb yc10BHBIX 0003HAYEHHI
H pa3MepHOCTeii noKa3sareJieil, HCNOJb3yeMbIX B PACYETAX OLEHKH
NOC/IeACTBMI ABAPHIHBIX BLIOPOCOB ONACHBIX BEHIECTB

B! — nonyumpyHa Ha4aTbHOTO CeYeHUst BTOPUYHOro obs1aka, obpasy-
I011erocs Ha /-¥ cTalvy MOCTYTUIEHMSI OTIAaCHOTO BellecTBa B aTMochepy
B /-M CLI€HapuH (TIpy pa3iuuHbIX [ B/ = BX, B ™5 BT B™ B", Br), M;

B oo — 2OMEKTUBHAS MOMTYLIMPKYHA BTOPUYHOTO 06J1aKa, 06pa3yio-
LIErocs Ha /-it cTaguy NOCTYIUIEHHs ONIAaCHOTO BeleCTBa B aTMOchepy

. / — oTC. BLIG
B [-M CLIEHap1H (TIpy pa3nnuyHbix [ B! == B* oo Bopi > B, o 1 B';;J g
B i B> M5

30 17
C, — K03(OUUHMEHT, UCMONB3YIOLIMICS NMPYU pacyeTe CKOPOCTH Ipa-
BUTAUMOHHOrO pacteKaHus, paseH 1,15;
Cp — TEIMI0EMKOCTh XMIKOro onacHoro BeiiecTsa, Jx/kr/K;

Cp som — TETUIOEMKOCTB BO3/1YXa MPH MOCTOSIHHOM aBfieHuu, Jk/kr/K;
Cp =, — TEIUIOEMKOCTb ra3006pa3HoTo oracHoro seuectsa, [k/kr/K;
C, — TEMI0eMKOCTb ra3006pa3HOro onacHoro selectsa, Ix/kr/K;
C, ... — TEIUTOEMKOCTb BO3/TyXa I1PH MOCTOSSHHOM 06beme, [k /kr/K;
C_ . . — 3¢deKkTHBHAs TEIUIOEMKOCTh BEILIECTBA B IEPBUYHOM 00-

e
nake B i-M cueHapuu, Ix/kr/K;

C’M, o 3¢ deKkTUBHAS TEIUIOEMKOCTD BEIIECTBA BO BTOPUYHOM 00-
JlaKe, 00pasylomeMcs Ha /- cTaluMy ITOCTYTUIEHMST OTIaCHOTO BELLeCTBa
B aTMOC(epy B i-M ClieHapuH (TIpy pasindHbIX / C i = C;’;‘, CP;"C» Bei
a, O G Cr), IK/Rr/K

D, — vHransuMOHHas TOKCOI03a 32 PacCMaTPUBAEMOE BPEMS 3KC-
TTO3ULIMK B HEKOTOPOM TOYKE B i~M CLIEHApHU, KI*C/M?;

D} — cocTapssoas MHIaIALMOHHO! TOKCOMO3bI 32 pacCMaTpy-
BaeMoOe BpeMsl 3KCITO3MLIUN B HEKOTOPOil TOUKE NIPU paccesiHUU mep-
BHYHOTO 06J1aKa B /-M CLIEHApHUM, KI'C/M>;

D! — cocraBnsionas MHraIssLMOHHOM TOKCOI03bI 32 pacCMaTpHBa-
eMO€e BpeMs DKCITO3UIIMHU B HEKOTOPO# TOUKeE TIPU pacCeTHUU BTOPHY-
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HOTo 06J1aKa, oGpa3yroulerocs Ha /- cTaluM MOCTYTUIEHMS OMacHOro
BELLIeCTBA B aTMOCdeEpY B i-M cLieHapuu (npy pasnuyHbix / D/ = DX,
Diorc. w6’ Dir, Diru, Diu’ Dic), KI"C/M3;

D, . — MHrajsilMOHHas TOKCOA03a B HEKOTOPOi TOYKE HA OCH
y =0, z= 0 3a paccMaTpuBaeMoe BpeMsl KCMO3NLMH B i-M CLEHADHH,
Kr-c/M>;

D° — cocTaBnsollas MHTAJISIUMOHHON TOKCONO03bl B HEKOTOPOA

Toqxe' T{a; ocu y = 0, z = 0 3a paccMaTpUBaeMoe BpeMsi SKCIIO3ULIMHU TIpU
paccesiHUM MepBUYHOTO 06J1aKa B /-M CLEHAPHH, KI"C/M?;

Dﬁmx — COCTaBJAOLIAsA WHTAIALMOHHON TOKCOMO3bI 3a paccMar-
pyBaeMoe BPEMs IKCIIO3ULIMM B HEKOTOPO# Touke Ha ocuy = 0,z=0
TIpY paccestHUH BTOPHYHOTO 00J1aKa, 00pa3ytolerocs Ha /-i craauu rno-
CTYIUIEHMS OTIACHOIO BellleCcTBa B atMocdepy B i-M cLieHapuUu (TIpu pa3-
JIMYHBIX / Df max = Di”:nax’ Dfo;l(;;(nus’ D:max’ Dirrnax’ D;«max’ Dimax)’ KI.C/MK;

Dm — OUaMeTp TpybonmpoBoaa, M;

os; — YICJBHDIN TEMIOBOM MOTOK OT NMOACTH/IAIOUIEN TIOBEPXHO-
CTH B NepPBUYHOE 06J1aKO B /-M cLUeHapuu, [Ix/M?;
E'  .— YIeJbHbI} TENJIOBOH MOTOK OT MOACTWIAONIEH NIOBEPXHO-
CTH BO BTOpHUYHOE 06J1aK0, 00Opa3yrolieecs Ha /- cTanuu MOCTYTUICHUS
OIacHOTO BelliecTBa B aTMOcdepy B i-M clieHapuH (TIpyU pa3auyHbIX /
Elrloai= E):Iobi’ Er?:a:‘isus’ E:l.'IOH I E[:os i’uE”l‘IOBi’ Eenon i)’ H)K/MZ/C; .

on. s~ YAETIBHBIH TETIOBOM MOTOK 3a CYET BBIHYXK/IEHHOM KOH-
BEKILIMM OT MOACTHUJIAIONIEH NOBEPXHOCTH B NMEPBUUHOE 00J1aKO B i-M
cueHapuu, IXx/m?;

E' . . — YOEIbHBIH TEMIOBOM MOTOK 3a CYET BHIHYXIEHHOMH KOH-
BEKIIMH OT NNOACTUAAIOLIEH TOBEPXHOCTU BO BTOpUUHOE 061aK0, o6pa-
3yiolieecst Ha /-i cTamuy MOCTYIUIEHHS ONAacHOTO BELIECTBA B aTMOC-
depy B i-M clieHapuu (Ipu pasnuuHeIX [E! = FEx  ECMO
Ell:loa. BBIH /” Err?oa. BhIH {7 Eb:wn. BhIH i? Eenoa. BBIN i)’ H)K/MZ/C;

on. ecr i — YACJIBHBIH TETIOBOM MOTOK 32 CYET ECTECTBEHHOM KOH~-
BEKLMU OT MOACTWIAIOLIEN TTOBEPXHOCTU B NMEPBUYHOE 00J1aKO B i-M

cueHapuu, JIx/m?;
E' .., — YIENbHBIH TEMIOBOM MOTOK 3a CYET eCTECTBEHHON KOH-

BEKLIMH OT ITOACTWIAIOLLEH [TOBEPXHOCTHU BO BTOPMUHOE 001aKo, oOpa-
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3ylolueecs Ha /-¥i CTaIuy MOCTYIUIEHHSI ONacHOTO BellleCcTBa B aTMOC-

1 — oTc. BbIG
depy B i-M cUeHapHH (npu pa3m/l‘{HbIX / 125 L onecri = E%on ecri Enon. ecris
r ™ "
Enou. ect i’ Enoa. ecti? Enos. ect i’ noa ccn) HX/M /C

— 3¢ deKTHBHAs1 BHYTPEHHSISI S3HEPTUsI B TEPBUYHOM 001aKe

apdi
B /-M clieHapuu, JIx;

E opi — IPOCKTUBHBINA MOTOK BHYTPEHHE 9HEPriy BO BTOPUYHOM
obnake, obpasytollieMest Ha /-if CTanuu IMOCTYTUIEHUSt OITAaCHOTO BElLIeCTBA
B amocd)epy B i-M ClIeHapuH (MpY pa3IMYHbIX IEQ =E% 00 E;’;;?"‘ﬁ,

.«xp(hl’ El‘ll E,;d!dll E'eJd)d)i)’ H)K/C’

F — nnowanb noBepXHOCTU NMpOIKBa XUAKOTO OfaCHOro Belle-
CTBa, M%;

F — nnouaab noBEepXHOCTH MPOJIMBA XHUAKOTO OIMTAaCHOTO BelllecTBa
NpY 06pa3oBaHKU NEPBUUHOTO 061aKa B CLEHApUU 4, M2,

F_ . — Tiollanb KOHTaKTa X1/IKOTO ONAacHOTO BEILECTBA C MOACTH-
JIa1oNIeH TTOBEPXHOCTBIO MPH MPOJIUBE, M2;

AH —TennoTa ucnapeHust (KUneHms) XuIKoro onacHoro Belle-
cTBa, JIX/KT;

H — BbicoTa cTON10a XKMAKOCTH OMACHOTO BELIECTBAa B 000PYyIOBAaHUM
Hal ypOBHEM OTBEPCTUSI, YEPE3 KOTOPOE MPOUCXOAUT UCTEUEHUE, M; TPU
MUCTEYEHHUH U3 TpyOONpoBOaa, Ha BXOIE KOTOPOIro CTOUT HacoC, NPUHU-
MaeTcs paBHOi 0 M;

H,— BbicOTa nepsnYHOro obs1aka ONacHOro BEWECTBA B HaYaJIbHbIN
MOMEHT BpEMEHH (Ha MecTe BblOpoca) B i~-M CUEHApHH, M;

H,, ., — 3bdexrrBHas BbICOTA MEPBUYHOrO 06/1aka B /-M CLEHa-
puM, M;

H’m)i — 3¢dekTBHAs BbICOTAa BTOPUYHOro obraka, obpa3syroile-
rocs Ha /-if CTanuu MOCTYIIEHUS OMACHOTO BElECTBA B amocq:epy B
i-M cueHapnu (Npy pasnuunbix [ H | = H%, ., H;;;;?”'ﬁ R - L
H":m,., H;NH.), M;

H! — BbICOTA HAYAbHOTO CEYEHUsT BTOPUHHOTO 061aka, 0bpasyioLie-
rocsi Ha /- cTanMu NOCTYIUIEH s OMAaCHOTO BELLECTBA B aTMOChEDY B i-M
cueHapuu (npvi pasnnuHbix [ H! = H*, Ho*% HI, H™, H*, HF), m;

H":; — BbICOTA CTOJI0A KUIKOTrO OMACHOro BeLIeCTBa B TPyOONpOBO-
Jie HaJ YpOBHEM OTBEPCTHS, YePE3 KOTOPOE MPOUCXOANUT UCTEYEHHE, M;
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OGepeTcss Ha MOMEHT OTCEYeHHMs1 aBapMITHOTO yyacTKa TpyOOoIipoBoa;
€CJTY KOJIMYECTBO OINACHOT0 BELIECTBA B OTCEKAEMOM yJacTKe aBapuii-
Horo Tpyb6onpoBona coctannsieT MeHee 20 % obuieit Maccol BbIOpoca,
TIpUHUMaeETCs paBHO 0 M;

K — 6e3pa3mepHas BcoMoraresibHasi BeIMYMHa, 3aBUCS11IasI OT [UTU-
HBI y4acTKa TpyboripoBoaa L OT BXxola 10 MeCcTa pa3repMeTH3alHu;

L — nnvHa yyacTKa Tpy6OnpoBoaa OT ero Hauajia 1o MecTa pasrep-
METHU3aLUUHU, M;

L,,, — macuirtab MounHa—O6yxoBa, M;

P — napneHue B 000pyn0BaHMU B i-M cLieHapuH, I1a; npu ucreve-
HHMU U3 TpyOOMpOBOIa, HAa BXOIE KOTOPOTO CTOUT Hacoc (KOMIIpeccop),
MpUHUMAETCS] paBHOM NaBICHUIO HA BbIXOIC Hacoca (KoMIipeccopa);

P, — napneHue B oKpyxXatoweii cpene, K1a; npn HOPMAIBHbIX YCII0-
BUSIX puHUMaeTcs paBHbIM 101,325 k[1a;

Pr — 3HaueHUe MpoOGUT-PYHKLHNY;

O — ob1uas Macca OracHOro BelllecTBa B 000pyI0BaHWU, BKIIOYAET
Maccy XXMAKOCTH U MACCy rasa; npu BblOpocax M3 TpyObonpopoaa ¢ Ha-
COCOM (KOMIIPECCOPOM) Ha BXOIE 3aJaeTCs paBHOW BECKOHCYHOM Be-
JNIAYYHE; P BLIOpOCE U3 TpYOOTIPOBOIA, H2 KOTOPOM BO3MOXHO OTCE-
YeHUe aBapUHHOTO YYaCTKa, He BKJIIOYAET MacCy B OTCEKAEMOM yUYacTKe
aBapMitHOTO TpyOOMpOBOIA, KT;

Q" — Macca razoo0pa3HOro oracHoOro BellecTBa B obopyaoBa-
HHH, KT;

(* — macca XKIKOTo OTMacHOoro BellecTBa B 000pyn1oBaHUH (TpU
MCTEYEHMHU U3 TPYOONPOBOIA C HACOCOM Ha BXOZe PaBHO Q%), KT;

Q% — Macca OMacHOro BELIECTBA, Nepexoasaiuas B ra3oBylo ¢a3sy B
NepBUYHOE 00J1aKO NPU MTHOBEHHOM BCKHWIIAHMH IIEPErPeTOro olac-
HOrO BeilleCTBa B CLUEHAPHWU 3, KT;

Q% — Macca OnacHOTOo BELECTBa, MEPEXOsiiias B a3p030J1b B Nep-
BUYHOE 00JaKO0 B CLUEHAPUH 3, KT;

Q" — Macca onacHOTO BELLECTBA, NEPEXOIsLIas B ra3oByio a3y B
MepBUYHOE 00JIaKO NPU KUIIEHUU NPOJIMBA B CLIeHapUH 3, KT;

Q. — Macca OnacHOTO BELIECTBa (BKITIOYAs XUIKYIO M ra3000pa3HyIo
¢bazsi), oGpa3sylolas mepBUYHOE 001aKO B /-M CLUEHAPHH, KT;
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* — Macca XHIKOTO ONacHOTO BEILECTBA B 000PYIOBAHNH BhILLE
YPOBHS OTBEPCTHS, YEPE3 KOTOPOE NIPOUCXOLUT UCTEUEHUE, KT; 3a1a-
€TCSs1 HA MOMEHT BPEMEHH, COOTBETCTBYIOLLUMI Hayally aBapuu; Npy UC-
TeUYEHUH U3 TPyOOTIpOBOAA C HACOCOM Ha BXO[e NMPUHHUMAaETCsS paBHOM
OECKOHEUYHOI BeJIUUMHE; €CIM aBapUitHOe OTBEPCTHE BBILIE YPOBHA
XKHUIKOCTH, TO BEJIMYMHA NPUHUMaETCsl paBHOW ( KT; eCM UcTedeHue
NIPOMCXOOMT M3 TPYOONpPOBoa, NPUCOEIUHEHHOIO K €eMKOCTH, To Q%
BKJTIOUAET H MAacCy XUIAKOCTHU B TpyOOIpPOBOIE OT €eMKOCTH J0 Havaja
OTCEKacMOro aBapHiftHOTO y4acTKa;

Q;’,‘m.fp — Macca XMIKOro OfacHoOro BeLIEeCTBa B OTCEKaeMOM y4acT-
K€ aBapuitHOro TpyOornpoBo/a Bblllie YPOBHS OTBEPCTUS, Yepe3 KOTOpoe
MMPOUCXOAUT UCTEYCHHUE, KT; 3a1aeTCSI HA MOMCHT OTCEUEHMS aBapUIHO-
r0 yyacTka TpyOOnpoBOIa; MNpU UCTEHEHU N U3 TPYOONPOBOIa B CLIEHA-
pYH 4 NpUHUMaeTCs paBHO 0 KI, €CJIM KOTMYEeCTBO OMAcHOro BELLECTBA
B OTCEKAEMOM Y4YacTKe aBapuiHOro TpybonpoBoaa COCTaBisieT MEHee
20 % oO6wueit Macchl BBIOpOCa; €CTM aBapUHOE OTBEPCTHE HAXOMUTCS
BbILLIE YPOBHS XMIIKOCTH, TO B&JIMYMHA NPpUHUMaETCA paBHO# 0 Kr;

I";n, — Macca XMIKOTO ONacHOro BeleCcTBa B OTCEKAEMOM y4yacTKe
aBapyuiHOro TpyOOINpOBOAA BhILLIC YPOBHSA OTBEPCTHA, YEPES KOTOPOE IT1PO-
HWCXOMHUT UCTEUEHNME, KT; BEJIMYMHA 3a1aeTCsl HA MOMEHT Hauyala aBapHy;
NPy UCTEYEHWH U3 TPyOOIpoBoaa B CLIEHAPHMH 4 MPUHHUMAETCS PaBHOM
0 K1, eciv KoMYECTBO ONACHOTO BEILIECTBA B OTCEKAEMOM YUaCTKE aBapuii-
HOTO TpyOorpoBoaa coctapaseT meHee 20 % obieit Macchl BbIOpOCa;

Q,, — Macca OracHOTO BELIECTBA, HAXOAALWASCS BO B3PbIBOOTIACHBIX
ripenenax (pacripedesieHHasi B TpOCTPAHCTBE MEXIY MOBEPXHOCTSIMH €
KoHUeHTpauussMu, pasHbiMi HKTTB 1 BKIIB) u criocobHas yyacTBo-
BaTh B Npolieccax TOPEHMUA U B3pbiBa, KT;

Q,, — Macca OMacHOTO BEUIECTBA, HAXONAMIAACS B IEPBUYHOM 00-
JIaKe B XUIKOH (haze (Karasx) B i-M CUEHAPUU, KT;

¢ . — Macca OracHOTO BELIECTBa, HAXOAAWAACSA B IEPBUYHOM 00-
Jlake B XUIKO# (ase (Karisix) B i-M ClleHapUM B HAYAIBHBIA MOMEHT
(Ha mecTe BRIOpOCA), KT;

Q' — macca razoo6pa3Horo ornacHoOro BellleCTBa B aBApUIHHOM

oTC

yyacTke prﬁOI'IpOBOIIEl HA MOMEHT OTCCHCHHA, KI', [TPH UCTCYHCHHUHN U3
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TpyOOIIPOBOAa B cLieHapuU 4 pruHUMaeTcs paBHOU ( KT, eciu Kojnye-
CTBO OMACHOrO BELLECTBA B OTCEKAEMOM y4yaCTKe aBapuitHOro Tpyoo-
rposona coctapisieT MeHee 20 % ob1eit Macchl BRIOpOCA;

Q... — dbdekTnBHas Macca nepsu4Horo 06;1aka B i-M CLEHAPUH,
BKJTIOHYAET ra3000pa3HOoe OMAacHOE BEIIECTRO, OMACHOE BEILLECTBO B KU -
Koit hase 1 BO3AYX, KT;

QTp — of1uast Macca OIacHOTO BEIlleCTBa B OTCEKaeMOM YYacTKe aBa-
puiiHOTO TpyBONpPOBOAA, KI'; BKJIOYAET MACCY XUIKOCTH B ceHapuu 4
WiIr MacCy rasa B CUCHApHUH 2; npu BbleOCﬁX OIaCHOr'o BcleCcTBa U3
EMKOCTH 3a14€TCSA paBHOﬁ HYJ10;

Q?r‘p — Macca XHUIKOro OMacHOro BelecTsa, ClnocoOHOro BMECTUTh-
Cst B OTCEKAEMOM yuyacTkKe TpybonpoBoaa; BeJIMUMHA 3aAaETCH HA MO-
MEHT Hayana aBapuu; oripeaesisieTcsl mepeMHOXeHUeEM o0beMa, 3aHU-
MaeMOro XXUIKOCThIO B OTCEKAEMOM yyacTKe TpyObonpoBoaa Ha IjoT-
HOCTb XXHWAKOT0 OMAacHOTO BE1ECTBa, KT;

QT’:m — Macca XHJIKOro OMacHOTO BeleCTBa B OTCEKAEMOM YHYacTKe
aBapuMHOTO TpyOOMpOBOAa HA MOMEHT OTCEUEHMUS, KT; TTPU UCTEUEHUU
13 TpyObOMpPoOBoJa B CLieHAPUU 4 IpUHKUMaeTCs paBHOM 0 KT, eCu KONU-
YeCTBO OIMACHOI0 BEWIECTBA B OTCEKAEMOM YYACTKE aBaPUITHOTO TpYyOo-
nposona coctanisieT meHee 20 % obiueit Macchl BbIOpoOCa;

R — yHUBepcanbHas ra3oBasi NocTosHHas, paBHast 8,31 JX/Kr/Mob;

R, — paanyc nepsU4HOro ob1aka onacHOro BELWeECTBa B HayalbHbI i
MOMEHT BPEMEHH (Ha MECTE BbIOpoca) B i-M CLIEHAPHU, M.

RBW — 2deKTHBHbIK panuyc riepBuyHOro obiaaka B i-M CueHa-
pUM, M;

Ri, — yucno PuuapacoHa;

S — nIoLIanb aBapuitHOro OTBEPCTHS, M2,

S .. — dPdekTrBHAas MI0LIaAb IMUCCUH M3 Pa3repMETH3NPOBAH -
Horo o0opynoBaHusA, M%;

Sy,. — FOPU30HTAJIbHAS AUCTIEPCHS NTPU PACCESTHUU NIEPBUYHOTO 00~
Jlaka B i-M CLIEHAapUH, M;

S;}. ~— FOPU30OHTAIbHAA IUCMIEPCHS MPU PACCESIHUKU BTOPUYHOTO 00~
Jiaka, o0pa3yroulerocs Ha /- CTaluy NOCTYIIEHUS ONTaCHOTO BELLIECTBA

© Odropmnenne. HT LI «TIpomsiinernan 6e3onaciiocts», 2008



52 Memoduueckue ykazanus no oyenxe nocredcmeuil

S;’rc. thﬁ’ S;i’

B atMocdepy B i-M CLEeHapUM (NIpU pasnuyHbIX [ .S i =S 0
ST St S5 M;

S, — BepTUKaJbHasi AMCMEPCHsl TIPH PACCESTHUM TMepBUYHOTO 06-
Jlaka B I-M CUEHAapHUH, M;

§'. — BepTMKaTbHas IMCNEPCHS NIPU PACCESIHUM BTOPUUYHOTO 0612~
Ka, obpasyloierocst Ha /- cTaauu NOCTYMJEHHs OMacHOTO BELIECTBA
B atMocdepy B i-M CLIeHapHU (TTpH pa3inyHbIX IS’:,. =57, S, 8
Si's S S M5

w6op — MAKCHMAIIbHAS MTOLUANb MTOBEPXHOCTH XKHMIKOCTH BHYTPH
obopynoBaHus, M2,

STp — noi@aib NonepevyHoro ceveHust Tpydonposoaa, M%;

T° — Temnepatypa B 0bnaKe B HaYa/bHbI MOMEHT BpeMEHH (Ha
Mmecte Bbiopoca), K;

T, — temnepaTypa, Npx KOTOPOH HAaXOAMTCS OMACHOE BELIECTBO

BHYTpH 000pYA0OBaHHA B i-M cLueHapun, K;

T wop — 2PdEKTHBHASI TeMMepaTypa Cpelibl B IepBUYHOM 06riake B
i-M cueHapuu, K;

T o addexTBHAs TemIepaTypa cpeibl BO BTOPUYHOM 0ba-
Ke, obpa3ytouiemcs Ha /-it cTanuu NOCTyrJIEHUsl ONacHOro BellecTsa B
atMmocdepy B i-M cueHapny (npu pasanunbix [ T, = T%,, Tanei™®,
T s Tk T T K5

— TeMIeparypa Bo3ayxa, K;
an — TEMIIEPATYPA KMIICHUS XUAKOIO OMACHOTO BELLECTBA NPU
nasnenun P, K;

T — TemnepaTypa NoACTHNAOUIEH MOBEPXHOCTH, HA KOTOPYIO NPO-
MCXOIMUT MPOJUB XUIOKO# (hazbl onacHoro BeilecTsa, K;

T, . pse — TEMIIEPATYDA MOACTHIAIOLIEH [TOBEPXHOCTH, Hall KOTOPOi
IIPOMCXOONT paccesiHue Bbibpoca, K;

V — oObeM, M3,

V. — obbem 0b0opynoBaHus B i-M CLEHAPUH, M3; ripu BeIGpOCE C TPY-
Oonposona, Ha BX0oJe KOTOPOro CTOMT KOMMpeccop (Hacoc), MpMHUMa-
€TCS paBHbIM GECKOHEYHOM BETUYHHE;

V. e 3¢hbeKTUBHBII YAEbHbII 06BEM Cpelbl B MEPBUYHOM 00-
JIake B i-M CLieHapuM, M?/KT;

8031
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v i 3deKTUBHBI# yaeabHBI 00beM cpelbl BO BTOPUYHOM 006-
Jlake, 06pa3yiolleMcst Ha /- CTanuy MOCTYIUIEHUST ONTaCHOTO BELLECTBA
. ! — /% orc. Bul6

B aTMOCGepy B /-M clieHapuu (Tipy pasauyHbix [V i waf' Viodi s
Viaor Vo Vsowr Vopai)» MY/KT:

a — 6e3pa3MepHas BcrioMorartesibHasi BeJIMYMHA IIPU pacyeTe Ou-
HaMMUYECKOMN CKOPOCTH;

a,, — KO3(hMOULNEHT NPH pacyeTe NPoGUT-QYHKLN Y,

b — BcrioMoraTenbHbiN KOXhDULIMEHT MTPH pacueTe yncia PuuapacoHa;

b! — nonywupuna sanpa BTopuuHOro o6/1aka, o0pasylolerocs Ha
/-1 cTamuy NOCTYIUIEHUSI OTIACHOTO BelllecTBa B aTMocdepy B /-M CLie-
HapuK (Mpy pasnuyHeIX [ b! = bX, bo™C, b/, b™ b, b'), M;

b, — XO03(hGULMEHT NPH pacyeTe NPoGUT-GYHKINH,

¢, — KOHUEHTPALIMs OMACHOr0 BELIECTBA B BO3yXe B HEKOTOPOif
TOYKE B HCKOTOPBII MOMEHT BPEMEHM B i-M CLIEHApUH, Kr/M?;

¢ — KOHLEHTpaL/s OTIACHOTO BELLECTBA B HEKOTOPO# TOUKE B He-
KOTOPBI MOMEHT BpeMEHH MNPU paccesiHuy NMEePBUYHOro 06Jaka B i-M
CLIEHAapWH, KI/M°;

¢! — KOHLEHTpaLMs OMACHOTO BEILECTBA B HEKOTOPO# TOYKE B He-
KOTOPbI MOMEHT BPEMEHM NMPU pacCesiHUU BTOpUUHOro obnaka, 06-
pasymoluerocst Ha /-t CTaauy MOCTYIUIEHUS ONAaCHOrO BEWIECTBA B aT-
mocdepy B i-M CLEHapUH (MPK pasauuHbIX [ ¢/ =c*, ¢ ™0, ¢! c™, ¢,
€5), KT/M7;

Cyrs — KOHLIEHTpaUus TOMTMBA (M0XapOB3PhIBOOMACHOTO Bellle-
CTBa) B CMECH € BO3ayxoM, cooTBeTcTByowasg BKIIB, kr/m?;

¢, — TEMJI0eMKOCTb MOACTHIAOILEN MTOBEPXHOCTH, Ha KOTOPYIO
MpONIMBAETCs onacHoe BelecTso, Ix/kr/K;

Chxnp — KOHUEHTPALIMs TOTUIMBA (MTOKapOB3PbIBOONACHOTO Belle-
CTBAa) B CMECH C Bo3nyxoM, cooTBeTcTByowas HKI1B, kr/m?;

¢,, — KOHLEHTPAL1sl OMacHOro BElIECTBA B LEHTpe obnaka B He-
KOTOPBIA MOMEHT BPEMEHMU MPH paccessHWM NEPBUYHOro obJiaka B i-M
CLEHapuH, Kr/M?,

¢! — KOHLEHTpaLus ONAaCHOTO BELIECTBA B LEHTpe (Ha ocH) obna-
Ka B HEKOTOPbIt MOMEHT BPEMEHHU TNIPU pacCcesiHW BTOPUYHOTO 00J1a-
Ka, oOpa3sylolerocst Ha /-i cTaauu MOCTYIUIEHUst OTTACHOTO BellecTRa
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B aTMOC(eEpY B /-M CLIEHapuu (TIpK pasauuHbIX / ¢! = c*

otc. BbI6 AT
i’ cu: > €

ui®

01:;1’ C’:li’ Ceui)’ KI'/MB;
ewm — yAeabHasa BHYTPCHHASA SHEPTUA TTOOAMEUIUBAEMOTI0 BO314y-
xa, JIK/KT;

g — YCKOpeHHe CBOOONHOro naneHusi, paBHo 9,81 m/c?;

k, — BCrioMoraTe/IbHbIH KO3(M@MUUUEHT U1 BLIYUCIIEHUS MacIUTa-
6a MoHuHa—O0yxo0Ba;

p — BcrioMoraTeJIbHbI KO3DDULIMEeHT 1Sl BBIYMCICHUS MaciuTaba
MounHa—O0yxoBa;

p, — JaBJieHNE HACBILLEHHOTO Mapa OMacHOro BELIECTBA MPU TEM-
fiepaType BO3lyxa, MM PT. CT.;

p,(T,) — naBieHUe HACHILIEHHOTO Tlapa OMacHOro BEMIECTBA MPU
Temneparype T,, [1a;

g*°M" — nogaya KOMIpeccopa, Kr/c; Heobxonuma npy pacyeTe Bbl-
6poca c Tpy6ornpoBoaa, Ha BXoAe KOTOPOro CTOUT KOMIIpeccop, B Cy-
yae, eCJTU TUTOIIab aBapUITHOTO OTBEPCTHSI TPYOOMPOBOAA NMPEBOCXO-
nut 20 % naoluanu nonepevyHoro ceyeHus Tpybonposoa;

¢"*°°° — mogava Hacoca, Kr/c; Heobxonuma rpu pacyere Beibpoca ¢
TpybonpoBona, Ha BXole KOTOpOro CTOMT Hacoc, B ClTyyae, eCJiy Tio-
LIaab aBapURHOTO OTBEPCTHS TpybonpoBoaa npessiilaeT 20 % momia-
Il MONEPEYHOTO CeueHUs TpyOONpoBoaa;

¢’, — CKOpPOCTb NMOCTYIJIEHUS B aTMOCheEPY ra3oo6pa3HOro onacHo-
TO BellecTBa, 00pa3yloLIerocsi ipu MrTHOBCHHOM BCKUITAHMU XHUIKOH
¢hasbl B cTyYae HCTCYCHWS XKUOKOTO OMAaCHOTO BELLIECTBA M3 pa3pyllleH-
HOTro 000pYIOBaHUA B CLIEHAPUU 4, KT/C;

g, — CKOpOCTb INOCTYMJIEHUS B aTMOC(hepy Karneab (a3po30s)
OITaCHOTO BEIECTBA, 00Pa3yOLIMXCSl TPU MTHOBEHHOM BCKUITAHUU
KMIKOH (ha3bl B cliyyae UCTEUEHHUSs XKUIKOTO OMacHOroO BELIECTBA U3
pa3pylleHHOro o60pyi0oBaHH1s B cleHapuu 4, Kr/c;

q, .. — CKOpOCTb TOCTYIIeH s B aTMOChepy ra3006pa3HOro onac-
HOTO BELIECTBa, OOPa3yIOIIErocst Py MTrHOBEHHOM BCKMTIAHUM XKUII-
KOH (pa3wl B cyyae UCTEYEHHUsI XKUIKOIO OMAcCHOro BEILECTBA U3 pa3-
pYLLIEHHOTro TpyOONnpoBoaa NMocjie OTCEYEHHMs aBapUITHOTO yyacTKa B
cueHapuu 4, Kr/c; npruHuMaeTcs paBHo#i 0 Kr/c, ecid KOJIU4eCTBO
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OMacHOro BELIECTBA B OTCEKAEMOM YYacTKe aBapuitHOro TpyoonpoBo-
na coctapyseT MeHee 20 % ob1eii Macchl BbIGpoca;

s .. — CKOPOCTB NOCTYIICHMA B aTMOCREPY Karnesb (a3p0o30Jis)
OMNacHOro BelecTBa, 00pa3yoLIUXCS NPpH MTHOBEHHOM BCKHMIIAHWH
XKUIKOI a3l B Cydae UCTEUEHUS XKUIKOTO OMAaCHOTO BELECTBA U3
pa3pylieHHOro TpybonpoBoaa rnocje oTCeYEeHUs aBapuitHOTO yyacTka
B CcLIcHapuu 4, Kr/c; npuHUMaeTcs paBHoM 0 Kr/c, eciiyd KOJIHYECTBO
OMMacHOIO BELIECTBA B OTCEKAEMOM YY4aCcTKe aBapuiHOro TpyOoOInpoBo-
na coctaBigceT MeHee 20 % ob1iieit Macchl BLIOpoca;

g/ — pacXoll OMTaCHOLO BELIECTBA (ra3006pa3HOro 1 HaXOASAILErocs
B XKHAKOM ¢pa3e) BO BTOpHUHOM obJiake, 00pa3yoiiemcs Ha /- cTaauu
TOCTYIJIEHUSI OMACHOTO BellecTBa B atMocdepy B i-M CUCHApUU (NpHU
pasnuyHbIX [ g/ = q*, 47 ™°, g, ¢, g, g7), KT/C; g°™° npUHUMAaeETCs
paBHBIM 0 Kr/C, €CIM KOJIMYECTBO OTNACHOTO BellleCTBA B OTCEKAEMOM
y4yacTKe aBapuitHOTO TpyOomnpoBona coctaniseT MeHee 20 % obinero
KOJIMUecTBa BLIGPOCA;

q,,; — CKOPOCTb BEIOPOCA XMIKOTO OMACHOTrO BELIECTBA MPU UCTE-
YCHUH XUIKOTO OMaCHOTO BEILIECTBA U3 Pa3pyLIcHHOTO 000pYOBAHMS
B clieHapUH 4, Kr/c;

o — CKOPOCTD BBIGPOCA ONACHOTO BELIIECTBA MPYH UCTEUEHHH XU
KOro OIIacHOTO BElECTBA U3 pa3pyllieHHOro 060pyI0BaHUS MOCIE OT-
CeueHHUs1 aBapUMHOTO yyacTKa Tpybornposona B cilieHapuu 4, Kr/c;

g' , — CYMMapHbI# pacXo/ ONacHOro BeLIeCTBa, HaXOMSLIErocs B
XUako# dasze (Karisax), Bo BTOpUYHOM o6ake, obpasylolieMcs Ha /-i
CTaZIMM MOCTYTUIEHUS ONACHOTO BELIeCTBa B aTMoChEpy B /-M CLieHapUu
(npu pasnuMuHbIX [ ¢! = g* , g0, q" , q™, q" , q5 ), KI/C;

g% — CyMMapHbI#i pacxoll OTIaCHOTO BELLECTBA, HAXOMSLIEToCcs B
XUOKon ¢asze (Karursix), Ha MecTe AMUCCUU BTOPUYHOro objaka, 06-
pasyiouierocs Ha /-ii cTaluu NOCTYTUIEHUS OMacHOTro BelllecTBa B aT-
Mocdepy B i-M ClieHapuH (NpH pasindHbIX [ g%, = g%, g om0, g0
™ Qs 4) KT/

q’c o 3¢ deKTUBHBIN CYMMapHBIM pacxo/ BO3AYXa 1 OMacHOTIo Be-
LIeCcTBa (BKJIKOYAs XUIKYIO U ra30006pa3Hyio ¢a3bl) BO BTOPUYHOM 06-
Jlake, obpasylolieMcs Ha /- cTaauy NOCTYIJIEHUS OMacHOTO BelIeCTBa
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B aTMocepy B i-M cLeHapuH (TIpH pa3nuaubix /gt = g% quT;‘,““"G,
q’;:ymi’ q?;'m i q“cyM i° qccyMi ’ Kl"/c;

k — xoHcraHTa KapmaHa, paBHa 0,41;

r, — paauyc UEHTPAIbHOM YacTH (sApa) NepBUYHOro obsaka B i-M
CUEHapHu, M;

t — BpeM4, C;

1" — cocTastioLiLast BpeMeHHU (POPMUPOBAHUS MEPBUUHOIO 0b1aka
OT HayaJsa BrIOpoca 10 BpeMeHU OTCEUEHUsI aBapUuHOTIO yuacTKa Tpy-
donpoBona B cueHapuu 4, C;

f, — MOMEHT BPEMEHH, LI KOTOPOTO ONPENE/IAIOTCS pasMepbl 30H
noctuxeHusa 0,5SHKITB u BKIIB, c;

f,, — BDEMsl OCPEIHEHWsI NP PacyeTe AUCIIEPCUH BIO/b OCH Y (o_v),
TIPUHUMAETCS B KAXAOH TOUKE PaBHbIM BPEMEHW NPUX0OAA B 3TY TOUKY
obnaka, Ho He MeHee 600 ¢, ¢;

t! — AMNTENILHOCTDb MOCTYIJIEHHS OMACHOTO BELLECTBA B aTMOC(heEPY
3a cyeT UCTeueHUs/ucnapeHus (BpeMsi GOpMHUPOBAHUSI COOTBETCTBYIO-
1LIero BTOPHYHOro obaaka) Ha /-i cTaiuy NOCTyrJieH Usl ONacHOro BeLLe-
ctBa B aTMoC(epy B /-M CLeHapUHM (TIPU Pa3NUUHBIX / 1] = £, 177046 f1,
£, 1), ¢ 1 ™0 npuHMMaeTCs paBHbIM 0 ¢, eCliU KONMYECTBO onac-
HOTO BEIIECTBA B OTCEKAEMOM Y4aCTKE aBapHHHOTO TpyOONpoBoIa Co-
craBasieT MeHee 20 % o611ero KoMYecTBa BbIOpoca;

!, — BPEMS HOCTHUXEHUS MaKCHMAIbHOMH KOHLUEHTPaLMK orac-
HOro BELIECTBA B HEKOTOPOI TOYKE B i-M CLIEHAPHH, C;
I* — MakCMMaJlbHO BO3MOXHAs JTUTETBHOCTh UCTEUEHUST Ta30-

max

00pa3HOro onacHoOro BellecTBa U3 pa3pyLUeHHOro 000pyAOBaHUS B
cueHapHui 4, c;

" — MaKCHMalbHO BO3MOXHAs TMTENBHOCTb UCTEYEHHUS ra30-
06pa3HOro OMacHOro BellleCTBA U3 pa3pyllueHHOTO 060pyAOBaHHUS B
cLueHapuy 4 nocje UcnapeHus NpoJIuBa, C;

t ., — [UTUTENbHOCTb HCTAPEHUS POJIMBA MOC/1€ OKOHYAHUS UCTE-

YEHUS XUIKOro OMacHOro BeLECTBa AIS Cayyast, eC/M NMPOA0JIKAETCS
HUCTedeHHUe razoBoii gaswl, C;

t . — BCTiOMoraTe/bHas BeJM4YMHA NPU pacueTe 1, , C;
t”  — BCTIOMOTaTeNlbHas BEIMYMHA IIPU pacueTe 1, , C;

ue
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! ., — BPEMsl, B TEYEHME KOTOPOro ONAaCHOE BEIIECTBO MOCTYIIAET
B NepBUYHOE 00JIaKO M3-3a MHTEHCUBHOTO KuneHust xuakoro OB B
NMpOJIMBE 32 CUET TETIONPUTOKA OT MOACTUIAIOIIE} TTIOBEPXHOCTH, C;

oy — BPEMSIJIMKBUIAUMH aBaPHITHOTO OTBEPCTHS (pasrepMeTy-
3allMK) Y NIPOJIMBA, C; €CJIM TMKBAAALUM He TPOUCXOLUT, TPUHUMAET-
Csl paBHbIM 6ECKOHEYHOCTH;

I,.. — BPEMS OTCEYEHMs] aBapUitHOro ydacTka TpyborpoBona [Bpemst
OCTaHOBKM KOMIpeccopa (Hacoca), ¢;

I — cocTaBisolIasi BpeMeHH (OpMMPOBaHMS NEPBUHOTO 06-
Jlaka, c;

[, .. — BPEMS IKCIO3HULINH, C;

U, — ANHaMH1YecKasi CKOpOCTb, M/C;

uf) T 3heKTUBHAS CKOPOCTb ABMXEHHUS NEPBUYHOIO 06naKa B i-M
CUEHAapUKM B HAYANTbHbI MOMEHT BpeMeHH (Ha MecTe BbiGpoca), M/c;

ul . 3¢ deKTUBHAst CKOPOCTb IBUXEHUSI BTOPUUYHOTro obsaka,
obOpa3sylolerocst Ha /-i cTaauy NocTyrjeHuUs O]'[aCHOFO BEILECTBA B
aTMOC(pepy B i-M CLEHapUH (NP PasIUIHBIX [ U 0 = W 0o uﬁ.’;;,;‘;"”,

U oo U > 0> Yo o) HA MECTE BbIGpOCA, M/C;

U,, — CKOpOCTb BETPA Ha BBICOTE Z,,, M/C;

u, — BCTIOMOTraTe/IbHast BEIMYMHA NTpU pacyeTe yncia Puyapaco-
Ha, M/c;

Uperr, — CKOPOCTb MOAMELUMBAHUs BO3ayXa B 00/1aK0 3a cyeT and-
¢y3uM B BEPTUKATBHOM HarpaBieHUM, M/C;

Ui — 3¢ dexTUBHAsSE CKOPOCTb IBUXEHUA NEPBMYHOrO obJiaka B
i-M cLieHapyH, M/c;

u o 3¢ deKTHBHAS CKOPOCTh IBUXEHUS BTOPUYHOro obnaka,
ofpa3yiollerocs Ha /- CTaAWH MOCTYIUIEHKS OMAaCHOTO BELLIECTBA B aT-
Moccbepy B i-M CL€HAPWH (NPH Pa3UUHBIX [ U\ = W5, u;’;fd;,-'""s Ui
u™ Mm/c;

oo Yoo Yo
w, — BCIoMorartejbHas BCJIMUKHA MPHU pacyeTe Y1ucuaa Puqapuco—

Ha, M/C;
X — MPOCTPaHCTBEHHAs IIepeMeHHast (KOOPIMHATA BIOJIb BETPA), M;
X, — PaccTOSIHAE OT MeCTa BrIOGpoca 10 TUIOCKOCTH, NMEPIEHANKY-
JIIPHOM HamnpaBAeHWIO BeTpa, IS KOTOPOI ONMpeaesiioTCsl pa3Mepbl
(no y v no z) 30H noctuxenus 0,SHKIB u BKTIB, M;
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x!, — KoopiauHaTa 3aaHeil KPOMKH BTOPMYHOTO 06J1aka, o6pasyto-
1erocst Ha /- cTaauy IMOCTYTUIEHHs ONTaCHOTO BELIECTBA B aTMOCheEpy
B /-M CLIEHapUH (NPY Pa3TMYHBIX [ x|, = x*, xe Bu6 X, X X4, X35), M;

x! — KoopauHaTa nepeaHeii KPOMKY BTOpUYHOTO 06J1aKa, o6pasy-
JOIerocs Ha /-ii CTaly NOCTYIJIEHUSI ONIaCHOTO BelecTBa B aTMOCepy
B /-M CLIEHAPUH (NPU PASTUYHBIX [ X! = x* , xOTe o0 xT x™ x4 x¢) M;

X, — KOOpIMHATa LUEHTPA IEPBUYHOTO 06J1aKa B /-M CLEHApHH, M;

y — MPOCTPAHCTBEHHas NepeMeHHasl (KOOpAXHaTa, NePNeHINUKY-
JISIpHast HaTIpaBJIEHUIO BETPA), M;

¥, — DacCTOSIHME OT OCH BbIOPOCa 10 NEPNEeHANKYSPHOM MOBEPX-
HOCTH 3€MJIY IIJTJOCKOCTH, [UTSl KOTOPOii OTIpenesisiioTcs pa3Mepsl (1o x
u 1o z) 30H roctixkeHus 0,5SHKTIB n BKIIB; aist m1ockocTH, Npoxo-
AsuIeH yepes ock Beibpoca y, = 0, M;

Z — MpPOCTpaHCTBEHHAs NepeMeHHas (KOOPAUHATA BbICOThI), M;

Z, — BBICOTA Hall MOBEPXHOCTHIO 3EMJIH IJIOCKOCTH, LISl KOTOPOH
OTIpENeNsIOTCsT pa3Mepbl (o x U 1o y) 30H noctxeHus 0,SHKIIB u
BKIIB, nns nosepxHocTH 3eMau z, = 0, M;

Z,, — CTanIapTHas BhICOTA, Ha KOTOPOM 3a1aeTCs CKOPOCTh BETpa,
npyuHUMaeTcs paBHoit 10 M;

.., — XapaKTEPHbI} Pa3Mep LLEPOXOBATOCTH MOBEPXHOCTH, M;

X ..(X, ¥, ) — COOTHOLIEHNE, OTTHCHIBAIOLIEE TOBEPXHOCTh B MPO-
cTpaHCTBe ¢ KoHueHTpauueit BKIIB;

Z,) suns®s Vs 2) — COOTHOLLIEHHE, OMTUCHIBAIOLLEE TOBEPXHOCTD B I1PO-
cTpaHcTBe ¢ KoHueHTpauuei 0,5SHKIIB;

& — Ge3pa3MepHas BcrioMorare/ibHasi BeIMYMHA NPU pacyeTe CKOo-
POCTH MOIMEIUMBAHMSI BO31yXa B 00/1aK0;

o. — obbeMHast 105 ra3oBoit ¢a3bl B 000PYAOBAHHUH;

0, — MOKa3aTe/Tb CTENECHHOM 3aBUCMMOCTH CKOPOCTH BETPA OT BLICOTHI,

B — BcnioMoraTenbHBI KO3 duuneHT, B = 1+a ;

Y — MoKazateb anyabaThl OMIaCHOIO BELLIECTBA B ra3000pa3HOi ¢ase;

¥, — BCTIOMOraTe/bHasi BeIMUUHA TIPU pacyeTe G ;

Yoome = 0,03 — KO3 OUUMEHT TPOMOPLMOHATBHOCTH MPH pacyeTe
BO30YyXa B 06/1aKe NpU NOAMEIIMBAHUH Yepe3 HOKOBYIO NMOBEPXHOCTD;

3 — BCromorare/ibHas BeJIMYNHA NIPU pacyeTe O ;
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3,4, — BCIOMoOraTe/ibHasi BeIM4MHA TIPU pacyeTe c,;

¢ — BCTIOMoraTe/IbHasi BeJIMYMHA IPU pacyeTe IMHAMUYCCKOM CKO-
pocTty;

A, — K03} PULMEHT TENIONPOBOLHOCTHU MOACTUNAIOLIEH MOBEPX-
HOCTH, Ha KOTOPYIO TIPOJIMBAETCs ONacHoe BeliecTBo, Br/K/M;

MU — MOAsipHasi Macca ONacHOTo BELLECTBA, KI/MOJIb;

W,,,. — MOJISIpHas Macca BO3/lyXa, KI/MoJlb;

T addekTHBHAs MOJISIpHAasi Macca ra3o00pa3Hoii CMeCcH OnacHo-
ro BELLECTBA C BO3AYXOM B fIEpBUYHOM 00JIaKe B i-M CLIEHAPUH, KI/MOJIb;

u! bl 3¢deKTHBHAs MONSIpHasl Macca ra3o00pa3Hoi cMecH onac-
HOTO BelleCTBa C BO3IAyXOM BO BTOPUYHOM obnake, obpasymolemMcs

Ha /-i CTaauUHN NMOCTYMJIEHUA ONaCHOro BELUECTBA B aTMOCCbpr B i-M
oTc. BHIO

clieHapuH (TIpH pa3auyHbIX / “Iaw = Wiao o Hopdi  + Hopar Mo Happn
M, d),.), KI/MOJIb;

T — yucIo, pasHoe 3,14159;

p(p,(T,), T,) — TIOTHOCTb ra3006pa3HOrO ONMAaCHOTO BELIECTBA MPH
temneparype T, v nasnenuu p, (T,), Kr/m’;

P, — NMJIOTHOCTb Fa30BO¥ (ha3bl OMACHOTO BELIECTBa B 060pynoBa-
HHH B i-M CLIEHapHUH, KI/M?;

P o5 — TUIOTHOCTB BO3YXa B OKDYXalOLLei cpeae, Kr/M?;

P, — MJOTHOCTb XHIKOrO OMacHOro BELECTBA, Kr/m?;

P,,, — TWIOTHOCTb ra3000pa3HOro OMacHOro BELIECTBA MPH TEMIIE-
paType KUMeHUs Y DaBaeHun Py, Kr/m?,

p, — MJIOTHOCTb MaTepuaa NnoACTUNAIOIEN NOBEPXHOCTH, HA KO-
TOPYIO NPOJIMBAETCS ONACHOE BEIIECTBO, KI/M?;

Posi — 3(dekTUBHas IVIOTHOCTH CPEbl B IEPBUYHOM 00NaKe B i-M
CUeHapuM, Kr/m3;

P, oo — IPPEKTUBHAS TUIOTHOCTb Cpenbl BO BTOPUYHOM obrake,
obpasyioueMcs Ha /-it ctanuM MOCTYIUJIEHHS ONMacHOTro BELIECTBa B aT-
Mocdepy B i-M CLeHapuH (PH Pa3UUHbIX /P = pX, pg;,cd,?”'é, P
P o0 Pogar Pogan)s KI/MY

P — TIOTHOCTB OMACHOIO BEUIECTBA B MEPBUYHOM 06J1aKe B Ha-
YajibHbIt MOMEHT (Ha MecTe BbIOpOCca) BpEMEHMU B i-M CLIEHApHUU, KI/M>;
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p] — NJIOTHOCTB OMACHOTO BEILECTBA B HauaJlbHbI MOMEHT Bpe-
MEHH BO BTOPUYHOM obsaxe, obpasyoleMcs Ha /- cTaauu NocTy-
TUIEHUs] OTIaCHOTO BellleCTBA B atMocgepy B i-M CLieHapUM (ITpU pas-
JMYHBIX [ p]= P P, pL PM P PS)s KT/MY p o 0 IpUHHMMaETCS
paBHO# 0 Kr/M?, eciu KOJIM4eCTBO OMAaCHOTO BELIECTBA B OTCEKAEMOM
yyacTKe aBapuiHOro TpybornpoBona cocraBasieT MeHee 20 % obGuieit
Macchl BbIOpoca;

G, — AMCIEePCHst BIOMb OCH y (B MOMEPEYHOM HaMpaBlieHUH), M.

O0031a4Yenne HHACKCOB

I — CTaaus aBapuu, Ha KOTOPOM NMPOUCXOIUT UCTeUeHUE ra3000pas3-
HOTO OMNAacHOTo BEWECTBA N3 000PYIOBaHHUA IPH HAJAUYHHU NPOJIMBA;

M — cTalusl aBapuy, Ha KOTOPOH NMPOUCXOIUT UCTEUEHHUE ra3o-
06pa3HOro onacHOro BeulecTBa U3 000OpynOBaHHUS B OTCYTCTBUE NpPO-
JINBA;

€ — CTaaust aBapuy, Ha KOTOPOM NTPOUCXOAUT UCTIapeHUE OTTacHOro
BELUECTBA, OCTaBLUETOCs B 000OPYIOBAaHUH (TIPOJIUB OTCYTCTBYET);

XK — CTaausi aBapyuM, Ha KOTOPO# NMPOUCXOANT UCTEYEHHE XUIAKOTO
ONACHOrO0 BEUIECTBA U3 00OPYNOBAHUS;

W — CTalus aBapuy, Ha KOTOPOM MPOUCXOOUT UCTIaApEHHUE OTTaCHO-
TO BEILECTBA U3 IPONHUBA;

OTC. BBIO — CTanus aBapuu, Ha KOTOPOI MPOUCXONUT UCTECYEHUE
JKUAKOTO OMACHOI0 BelleCTBa M3 pa3pylleHHOoro Tpybonposona nocie
OTCEYEHMS aBapUMHOTO yyacTKa.

O6o3nayenune pyHkumii

|| — Moaynb BenmunHbL, paBeH caMoil BENUUUHE, ECIH BETUUMHA
Oosbllue Hy/, U BEJIMYUHE CO 3HAKOM MUHYC, €CJIU Be1MYMHA MEHbLLE
HyJIs1; Hanpumep, 5 =|-5|;

sign — 3HaK BEJIMYUHBL, paBeH |, ec/iv BeAMunHa OobLUe HYJIs, MU~
Hyc |, ecnu BenuurHa MeHblue Hyas, u 0, ecnv BeanuuHa 0; Hanpu-
mep, 1 =sign(5);

min — MHHUMaJIbHOE U3 BCeX 3Ha4eHU i, HanpuMep, 3 = min{3, 5};
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min sum(c,, o, o, ..., 0, ) — pa3sHOCTb BETUYMHBI O, U CYMMBI Q,,
Oy, ..., O, ECIIM 3TA PASHOCTD BeIMYHHA IMOJOXUTENbHas, ¥ 0 B npo-
TUBHOM CJyyae;

n n
o -+ E

: k=2
min sum (o, &y, O, ..., O, )= 5 ;

Hanpumep,
2-(1+3+4)+2-(143+4)]  —6+6

= =0
2 2

min sum(2, 1, 3, 4)=

HJIN

9-(1+3+4)+[9-(1+3+4)] 1+1

=1.
2 2

minsum(9, 1, 3, 4)=

+00
I'(a)= J. x* e *dx — ramma-cdynxuus (F-dyHKUMH, MHTErpan

Ditnepa Broporo poaa) npu a > 0.
OcHOBHbIE cooTHOLWEHUS a5t I-DyHKLMK:

I'a)=(a—-NI'(a-1),
I'a+1)=al(a);
ray=1;
r(,5) = .

exXp(x) — IKCIIOHEHTa OEACTBUTEJIBHOTO YUCa X (YUCTO e =
= 2,71... B cTeneHu x, ), Hanpumep, exp(—0,3) = 0,74081822068...,
exp(1,3) = 3,6692966676...;

In(x) — HaTypaybHbIH lorapuM AeHCTBUTENBHOIO YHUCHA X; HATTPU-
Mep, In(0,740818220) = 0,3000..., exp(3,669297) = 1,3...;

arctg(x) — apKTaHreHc IeMCTBUTEBHOIO YUCa X (B paAMaHax), Ha-
npuMmep, arctg(1)=0,785398... .
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Ipurorwcenue No 3

CxeMbl pacrpoCTPaAHEHHS TEPBUYIHOIO H BTOPHYHOTO 00/1aKOB
(c yKa3aHHeM XapaKTepuCTHK 00,1aK0B)

KoHTypbl H30KOHUEHTPaUIH \\

_ Kontypel nocrixenuns AN
3aNaHHOW KOHLIEHTPaLMH

~ ——

~—_—— ——

Puc. 3.1. Cxema pacripocTpaHeHuUs IepBUYHOrO obyaka
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KoHTYpbI H30KOHUEHTPauHu

Puc. 3.2. Cxema pacrnpocTpaHeHH st BTOpMYHOTrO obaka
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Ilpuroxcenue Ne 4

Bo3MokHbIe KOHGHIYpaLMB 0G0pYIOBAHUS M CXEMbI €10 Pa3pyILEHHs

1. JIj19 eMKOCTH C Ta30M WIH XUAKOI (pa3oil BOZMOXHO MTHOBEH-
HOe pa3pyllieHre (pa3pbiB) eMKOCTY 1 BHIOPOC BCETO COAEPKMMOTO B
OKpYyXalolyio cpeay (cueHapuit | uiam cueHapuit 3; B COOTBETCTBUHU €
puc. 4.1, 4.2).

7 /7
Puc. 4.1. MruoseHHOe pa3pyileH1e eMKOCTH € ra3oM (cueHapuii 1)

e el 2%

L7777 77
Puc. 4.2. MrHoBeHHOe pa3pylleHHe EMKOCTH ¢ Xuakoi dasoit (cueHapuii 3)

2. 1151 eMKOCTH C ra3oM WM XHIKO# (ha3oii BOZMOXHO 06pa3oBa-
HUE aBapMItHOrO OTBEPCTHUS (pa3repMeTU3aLMK) B CTEHKE EMKOCTU U
TIocjeIytollee UCTeYeHHe ra3a ¥ (MJIH) XXMIKOCTH B OKPYXKAIOLIYIO Cpe-
ny (cueHapwuit 2 unu cueHapuii 4). Ipu pasrepMeTU3aUUU EMKOCTH C
XKUIKo# $Ha3oil BO3MOXHO 00pa3oBaHMe OTBEPCTHS KaK Bblllie, TakK U
HUKE YPOBHS XUIKOCTH (B COOTBETCTBUH C puc. 4.3—4.5).
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v V4 7 4 Ve a e e ead
Puc. 4.3. PasrepMeTH3aust eMKOCTH C ra3oM (CUeHapuii 2)

7

Puc. 4.4. PasrepMeTn3auus eMKOCTH C XHUIKOM (a30ii Bbillie YPOBHS
XHAKOCTH (cucHapui 4)

[ )

Puc. 4.5. PasrepmeTH3aumnsa eMKOCTH C XHAKOMH ha3oit HUXKE YPOBHS
XUAKOCTY (CucHapwii 4)

3. 1na eMKOCTH C ra3oM MM XMIKO#H $Ha3oil ¢ NpUCOedNHEHHbIM
TpyOONpPOBOAOM BO3MOXHbI 00pa3oBaHKe aBapUItHOTO OTBEPCTHSI (pa3-
repMeTH3aLMM) B CTeHKe TPyOonpoBoaa JUGO MosHbIH pa3pbiB Tpy6O-
MpOBOAA HA HEKOTOPOM PACCTOSIHUM OT EMKOCTH (CLieHapHil 2 UK clie-
Hapuit 4). [1pu 3TOM TPYOGONPOBOA MOXET ObITh OCHALLEH 3aMOPHOM
apMarypoit, Kotopasi npu cpabarbiBaHUK U30JUPYET pa3repMeTU3npo-
BaHHbI (pa3pylleHHbINH) y4acTOK TpybonpoBoaa oT eMKOCTU. B aTom
CNlyuyae B OKPYXKaloLLy10 CPey NOCTYNAKT ra3 U (WIK) XUIAKOCTb U (M)
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nByxdastbiii notok. Ha puc. 4.6—4.8 oTcekaeMblil y4acToK aBapHitHOTO

TpybonpoBoaa 0603HaueH / U pacroIoXeH CripaBa OT 3aABIXKKH, KOTO-

pas, B CBOIO OY€pE/Ib, PAaCONOKEHA Ha TPYOOIPOBOIE OKOJIO EMKOCTH.
1

Puc. 4.6. PasrepmeTusauus Tpy0onpoBo/ia ¢ ra3oM, NPHCOEAHHEHHOTO
K eMKocTH (/ — oTcekaeMblii y4acTOK aBapHitHOro Tpyoonposoza)
(cueHapit 2)

-

Puc. 4.7. Pasrepmetusauns Tpybornposoaa ¢ xuakoi ¢hazoi,
TIPUCOEAUHEHHOTO K eMKOCTH (] — OTCeKaeMblil y4acTOK aBapuitHOro
TpybomnpoBoaa) (cueHapuii 4)

7 777 77 777
Puc. 4.8. PasrepmeTu3sauus Tpy6onpoBosa ¢ ra3oBoii ¢asoit,
MPUCOEINHEHHOTO K eMKOCTH (] — OTCEKaeMblif y4acTOK aBapuHHOro
Tpy6onpoBona) (cueHapwuii 4)
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4. JIna Tpy0onpoBona ¢ ra3oM WM XUIKOM (ha3oit ¢ HarHetamowuM
KOMIPECCOPOM MJIM HACOCOM BO3MOXHbI 00pa3oBaHUE aBapHiiHOIo
OTBEPCTHs (pa3repMeTU3aLMK) B cTeHKe TpybonpoBoaa JU00 MOJHbIA
pa3pbiB TPYOONPOBOAA HA HEKOTOPOM PAacCTOSIHMM OT KOMTpeccopa
(Hacoca) (cueHapuit 2 uan cueHapuit 4). Bo3MoXHBI Takxe paspylie-
Hus (pasrepMeTH3aLMUKU) CAMUX KOMIIPECCOPOB, HACOCOB, B TOM YMUCJ/e
10 IPUYMHE BblAABIMBAHUS CAJIBHUKOB Y 3JIEKTPOHACOCOB, HEUCTIPaB-
HOCTH 3aropHOi apMaTypbl (BeHTWIeR) 1 T.4. [Tpyu 3ToM TpyGorpoBoa
MOXET ObITb OCHALIIEH 3alIOPHO# apMaTypoii, KOTopasi npy cpabaThbiBa-
HUWM U30JIMPYET pa3repMeTU3UPOBaHHbIN (pa3pylieHHBbI) y4acTOK Tpy-
GonpoBona OT Komnpeccopa (Hacoca). B 3ToM cnyyae B OKpyxaoLlyto
cpedy NOCTYNatoT ra3 u (MAn) XUAKocTb M (Unu) aByxda3sHblid noTok. Ha
puc. 4.9, 4.10 oTcekaeMblit y4aCTOK aBapuitHOTO TpyOONpoBoIa 0003Ha-
yeH I ¥ pacroioXeH Crpana OT 3a0BHXKH, KOTOpasi, B CBOIO oYepeb,
pacrioyioxeHa Ha TpyboIpoBoae 0KoJIO KoMIIpeccopa (Hacoca).

Puc. 4.9. PasrepMeTH3alus Tpy6ornpoBoa ¢ ra3oM, MpHCOeAMHEHHOTO
K KOMIIpeccopy (/ — oTrcekaemblit yyacToK aBapHiiHOro TpybonpoBona)
(cueHapuit 2)

|~
- >

Puc. 4.10. PasrepMeTu3auus TpyOoonpoBoaa ¢ XHAKoi ¢pa3oi,
MIPHCOEIMHEHHOTO K Hacocy (/ — oTceKaeMblii yYYaCTOK aBapUITHOTO
TpybornpoBosa) (cueHapHit 4)
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Ilpuaoncenue Ne 5

Bo3mokHbie CTANM PA3BUTHS ABAPHIAHON CUTYaUMH

B 06111eM cilydae MOXHO BblIEIMTb BOCEMb BO3MOXHbIX CTaAMM pa3-
BUTHS aBAapUIHOW CUTYALIUH:

pa3pyiuenue obopynoBaHus M 00pa3oBaHMe MepBUUHOro 06.1aka;

HWCTCUECHUE XUIKOIt (ha3bl 10 OTCEUCHUS aBapUMHOro y4acTka;

HCTeYeHHUE XHUaKoil (ha3bl U3 aBapUITHOTO y4yacTKa nocjie ero oT-
CeyeHUS;

MCTeUEHHE ra3a Npu HaJIMUYMHK NMPoOaKUBA XUAKOK (a3bl u ucnape-
HHUE C TIPOJINBA;

HCTeYeHHe ra3a u3 paspyllueHHOro obopynoBaHus NMpy OTCYTCTBUH
TIPO/IUBA XUIKO (hasbl;

ucnapeHue ¢ nMpoauBa NpU OTCYTCTBUU UCTEYEHUS XKMIAKOCTH WK
rasa U3 pa3pylleHHOro obopynoBaHus;

McnapeHue U3 eMKOCTU NMPU OTCYTCTBUHY NPOJIUBA;

3aBeplLeHKe aBapUM [IMKBUIALIMS aBapUITHOTO OTBEPCTUSA (pasrep-
MeTH3aluu) U npoansal.

Kaxnasi u3 BellIenepeyncleHHbIX CTallMii BHOCUT CBOIt BKJIAll B
CYMMapHYIO Maccy BbIOpoca 0facHOro BellecTBa.

Ha kaxzoit ctanuu aBapum popMUpYIOTCS CBOM 06j1aKa OMTAaCHOTO
BellecTsa B atMocdepe (NepBUYHOE U BTOPUUHbIE).

B 3aBUcHMOCTH OT cueHapusi, KOHMUTypauuu 000pyIOBaHHs, Xa-
pakTepa pa3pyuieHus, CBOWCTB OMAaCHOro BELUECTBA U AEUCTBHUII NO
JIMKBUOAUMH aBapHU OTAENbHbIE CTAIUU U3 NMPUBEAEHHBIX BbIlIE MO-
I'yT 1M60 MPUCYTCTBOBAaTh, 1MOO OTCYTCTBOBAThL B TOW WM MHOIt aBa-
PUHHOK CUTyaLIMH.

Tpennonaraercs, 4TO Ha KaX a0 CTaAMM MPOLIECC MPOTEKAET CTa-
LIMOHAPHO.

st 60J1ee TOUHBIX PAaCHeTOB IONYCKaeTCsl pa3bueHue nepeyncieH-
HBIX CTaIWH Ha OTHEJbHbIE MOACTAINU MEHbLIEH MPOAOIXKUTENBHOCTH.
JList Kaxx 0¥ NOACTAIMM B 3TOM CJ1yYae ONpENessiOTCsl BXOAHbIE JaH-
Hble, YKa3aHHbIE B [TpHIoKeHUH Ne 6, ¢ yueToM u3MeHeHU | B CHCTEME,
TIpOMCLIENIAX HA IPEAbIAYI1MX TONCTAAUSIX.
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Cuenapuii 1

PaspyiueHue 060pyaoBaHus ¢ BIGPOCOM BCero o6 beMa ornacHoro Be-
1LecTBa, 00pa3oBaHH1e MNepBMUHOr0 006/1aKa, paccessHUe NepBUYHOro 06-
Jlaka M BO3NIeiCTRUE HAa OKPYXaIOLLYIO cpeay (B COOTBETCTBHH C pUc. 4.1
nipwioxeHus Ne 4),

Cuenaputii 2

PazpyuieHue obopynoBaHusi 1 MCTEYEHUE ra3a U3 pa3pylUeHHO-
ro oGopynoBaHHUs NMpH OTCYTCTBUU NMpoauUBa XUAKOH da3bl; pacces-
HMe o0J1aKa ¥ BO3neiCTBHE Ha OKPYXAIOLLYIO cpeay (B COOTBETCTBUM C
puc. 4.3, 4.6, 4.9 mpwioxeHus Ne 4).

[Mpu vcTeueHUH ra3a U3 pa3pyLIeHHOro Tpy6onpoBoia BO3MOXHO
OTCeyeHH e aBapUItHOTO yyacTka Tpybonponona (1100 B pe3yabTaTe uc-
10JIb30BAHMS 3aMOPHOI apMaTypbl, JIMOO B pe3y/bTaTe OCTAHOBKU KOM-
NPeccopoB, MOAaloLUIMX ONAacHOE BEeLEeCTBO B Tpybonposoa, 1160 B pe-
3yJIBTATE U TOTO Y IPYrOro) M UCTEYEHHUE OMACHOrO BELIECTBA M3 HETO.

Bo3MoxHO npexpallieHHe BoIOpoca nmyTeM JIMKBUAALIMY aBapUitHO-
ro OTBEPCTUS (pasrepMeTU3aLUM).

Cuenapuir 3

Pa3pyiueHue 060pynoBaHUs ¢ XUAKUM OMacHbIM BEUIECTBOM, Bbi-
©pOC OMacHOro BELIECTBA B OKPYXAIOUIYIO Cpenly, TPH HAUIMYKMH TIepe-
rpeBa y XUAKOHN ¢ha3bl BO3MOXHO €€ BCKUIaHue ¢ obpa3oBaHUEM B
arMocepe razokancibHOro o6iaaka (B COOTBETCTBHHM ¢ pUC. 4.2 npH-
JoxeHust Ne 4), Yactb XUAKOH (a3bl MOXET MPOJUTHCH Ha MOACTH-
JIAOLIYI0 MOBEPXHOCTL — JAUO0 B 0OBajioBaHue, MO0 HAa HEOrpaHU-
YeHHY!0 miaouians. Ecau teMnepatypa KUITeHMs XUAKOCTA NIPH 3TOM
MEHbIIE TEMIIEPATYPbl NOBEPXHOCTH, TO IPOU30ILAET BCKUTIAHUE XU -
KOCTH MPY €€ COTIPUKOCHOBEHHUH C NMOACTHIAIOLIEH MOBEPXHOCThIO. U3
ra3oBoii ¢a3bi, conepxasieiics B 060pynoBaHUM, U3 0Opa3oBaBlLeii-
Csl TIpY BCKMIIAHWU 3a CUET Meperpepa Xuakoi daspl razoKaneabHOM
¢a3bl ¥ U3 rasa, obpasyroulerocs rnpyu KUNeHUM npoyinBa, oopasyercs
nepBruuHoe 0671aK0, KOTOpOE paccenBaeTcsi B aTMocdepe, BO3AENCTBYs
Ha OKpYXaIoLLYIO Cpeny.
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W3 nponyvBa nMpovcxoauT UCMapeHUe OIMACHOTO BELUECTBA, B PE3YITb-
TaTe Yyero oopa3syeTcs BTOpUUHOE 00J1aK0o, KOTOPOE TaKXKe pacCeMBaeTCsl
B aTMocdepe, BO3ACHCTBYS Ha OKPYXKAIOLLYIO Cpedy.

Bo3moxHO npekpaliecHWe MOCTYMJIEHUSI ONMAaCcHOro BellecTBa B
OKPYXaloUlylo cpeiy NnyTeMm JUKBUIALIMU MPOMBa.

Cuenaputi 4. Asapuu Ha emkocmu

PaspyiieHne 060104YKHM €MKOCTH BbILLC YPOBHS XUAKOCTH U IUTU-
TEJIbHOE MCTEUEHME Ta3a U3 pa3pyleHHOTO 0D0PYAOBaHUSI TIPY OTCYT-
CTBHU MPOJINUBA XUIKOH ¢a3bl (€CAU XKUAKOCTh HAXOMUTCS B TIEperpe-
TOM COCTOSTHMH, TO MTPOMCXOAUT BCKUIMAHHUE XKUIKOCTH, B pe3y/IbTaTe
KOTOpOTO B IOTOJHEHHE K ra3oBoii ¢ase, cogepxallueiicss B eMKOCTH
Ha MOMEHT Hayajla aBapuu, 100aBUTCs ra3oBasi ha3a, 06pa3oBaBLLIAsCS
IIPYU KUTIEHUH), paccesiHhe ra3oBoro o0Jiaka ornacHoro BeliecTna (BTo-
PUYHOTO) M BO3ICICTBUE €r0 HA OKPYXaloLIyIo cpeay (B COOTBETCTBUU
¢ puc. 4.4, 4.5 npunoxenust Ne 4). IMocne cnana naBleHUs] B EMKOCTH
10 aTMOC(EpPHOro MOCTYIJICHUE OMAacHOro BEIIECTBa B OKPYXalOLLYIO
cpeny 6ynet obyciIoBIEHO ML UCTTADEHUEM ONAaCHOro BelllecTBa €
TMOBEPXHOCTH XHIKOCTH B eMKOCTH. [Ipu 3TOM B aTMOchepe obpa3y-
€TCsi BTOpUYHOe 061aK0, COCTOsILIEE U3 Ta3000pa3HOro OMacHOro Be-
LIECTBA, MOCTYNAIOLIETO U3 PA3repMETU3UPOBAHHOH €MKOCTH 3a CYET
ucnapeHust OB u3 Hee. BropuuHoe o61ako 6ynet popMUpoBaThCs Ha
MECTE aBapUU A0 TexX MOp, TOKa He UCMapUTCs BCE OMACHOE BELIECTBO
U3 eMKocTU. Bo3MOXHO mpekpallieHHe BbIOpoca NnyTeM JIMKBUAAUMH
aBapUIHOrO OTBEPCTHSA (pa3repMeTU3aLIMU).

PaspyuieHue 0007104KH €eMKOCTH HIXKE YPOBHS XUIKOCTH M UCTe-
YeHHUe XUIKOK da3bl U3 pa3pyilieHHOro 060opynoBaHUs, oOpa3oBaHUeE
TIpOJTMBa Ha MeCTe Bhibpoca.

Ecnu XUAKOCTh B eMKOCTH HaXOAWIACh B ME€PErPETOM COCTOSIHHUH,
TO POMCXOAMUT BCKUIMAHUE XUIKOCTH cpa3y IocJjie ee Bbibpoca U3 eM-
KocTH 4 o6pa3oBaHMe B aTMOcdepe razokaneabHOM B3Becu. 3aTeM,
€CJIU TeMIiepaTypa KUTIEHUS MEHbLUE TeMNepaTypbl MOBEPXHOCTH, TIPO-
HUCXOIMT KUNEeHHUe XHUIKOH a3bl (TOM ee 4aCTH, YTO HE yyacTBOBaJa B
(GOpMUPOBaHUU ra30KareJbHOM B3BECH B aTMOCQepe) IIPU MPOJIMBE e
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HA [TOACTHAAIOWYI0 NOBCPXHOCTS. [1pu 3TOM 13 ra3a, obpa3oBaBLuerocst
TIPU KMIIEHUHU NpPOJIMBa, a TAKXe U3 ra3okarnejibHOi B3BeCH BbIOpoca,
MOCTYNHRBUIETO Y3 EMKOCTH B aTMOCepy 3a BpeMsi KUTICHKst IPOJIUBA,
(hopmupyeTcst epBUYHOE 00JIAKO, KOTOPOEC PAaCCEUBAETCsI B aTMOcde-
pe ¥ BO3AEHCTBYET Ha OKPYXaIOLIYIO cpeay.

IIpu McTeyeHuu neperpeToit XUIKOCTHU BbIOPOC XUNAKO#K (pa3bl
BCKHUIIAET 110 BbIMANCHUS Ha 3eMJ110, 00pa3ys B aTMOC(epe razokarielib-
HYI0 B3BECh onacHoro BeiuecTBa. [Ipu 3ToM B aTMOcdepe o6pasyeTcs
BTOpUUHOE 06J1aK0, coCcTOsLIEe U3 ra3000pa3HOro ONacHOTro BELIECTBA,
HUCMapuUBILUErocs ¢ Npojuea, U (Ipy BeiOpOCE NMEPEerpeToil XKMIKOCTH)
13 ra3okariesibHOI B3BecH, oOpasyloeiicst npu BckurnaHuu OB cpa3sy
nocne soidpoca. Takoe BTopuuHOE 0011aK0 OyaAeT GOpPMUPOBATHCA Ha
MECTE aBapuH [0 Tex Iop, nokKa OyaeT CyLecTBOBaTh BO3MOXHOCTD BbI-
Opoca xunakoit dhassl, TO €CTh 10 MOMEHTa BbiIOpoca M3 000pynOBaHHUS
BCEH XUIKO (ha3bl, HAXOAUBLIEHCS BbIllIE YPOBHSI pa3repMeTH3alluH.
[lpryeM eciu B €eMKOCTH HaxXOAWJIach MeperpeTast XUAKOCTb U €CITU
JaBJieHUE MOTJIO ONYCTUTHCA HUXKE JaBJAeHMSI HACBIUIEHHOTO Napa, TO
[0 Mepe BbITEKaHUsl XXUIKOCTH BO3MOXHO BCKUIIAHUE MEPErpeTOro
OIIaCHOTO BEIIECTBa B CAaMOi €EMKOCTH.

TMocne okoHYaHus! BbIOpOCca XXUIKO# (ha3bl U3 EMKOCTH HauMHaeT-
Csl UICTeUeHUe ra30Boii (pa3sl 3a CYET HATMYUS M3OLITOYHOTO AABJIEHUS B
eMkocTy. [1pH 3TOM Ha cTanuu UcTeyeHUs ra3oBoii asnl NpoaommKaeTcs
HUcnapeHue nposinea. B pesynbrate B atmochepe o6pa3yeTcsi BTOpUUHOE
006J1aK0 OMacHOTO BellecTBa, COCTOosIEe U3 ra3000pa3HOro OnacHoOro
BellIeCTBA, HCTIAPUBLICTOCS C MPOJIMBA, M U3 ra3000pa3HOro OMacHoOro
BELLECTBA, MOCTYNAIOWICTO U3 PA3PYLLICHHON €eMKOCTH 3a CUET HATHYMUS
U30BITOYHOTO NaBieHUs1 B EMKOCTH. Takoe BTOpUYHOE 006J1aKo Oyner
(bopMMpOBATHLCS HAa MECTE aBapUH JI0 TEX MOP, NOKa OyA€eT CyllIeCTBOBATh
BO3MOXHOCTBb BbIOpOCa Ta30BOM (ha3bl U3 EMKOCTH 32 CYET U3OBITOYHOTO
IaBJICHHS1 B EMKOCTH M MCNapeHHUst U3 NpoJinBa. [1puyeM ecnu B eMKO-
CTH HaxOAMWJIach MEperpeTasi XMIKoCThb, TO B GOPMUPYIOLLEECS Ha MeCTe
aBapuM BTOpUYHOE 0bako OyneT nocTynarb He TOJMbKO rasopas dasa,
HAXOMMBILASICSI B EMKOCTH Ha Hayajio aBapyHu, HO U ra3oBas ¢asa, oopa-
3yIOLIAsACS TIPU BCKUIIAHUU B €MKOCTH C MEPCTPETON XXUAKOCTHIO.
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Ecnu naBneHyie B @MKOCTU CTAHOBUTCS paBHBIM aTMoc(epHOMY, TO
ra3oBast ¢hasa u3 pasrepMETU3HPOBAHHOM €MKOCTH TepecTaeT MOCTYTIaThb
B OKPYXAaIOLLYIo Cpelly 3a CYET M30bITKA NaBieHUs. EciiM nponus omac-
HOTO BELIeCTBA MPY 3TOM ellle He UCTTapWJIICS, TO B aTMochepe obpa3yeT-
Cs1 BTOPUYHOE 00J1aKO0 OMAacHOTo BelllecTBa, COCTOSILIEE M3 ra3000pa3Ho-
TO OITaCHOTO BElieCTBa, HCMAPUBILIErOCs € NPoJMBa. Takoe BTOpUYHOE
061ako 6ymet popMUpPOBaTECA Ha MECTE aBapUU 10 TeX Top, Noka OyaCT
CyILeCTBOBATh MCITAPEHUE OTIaCHOTO BEILIECTBA U3 MPOJMBa.

Ecnu nocne ucriapeHust NNposivBa JaBJieHHe B EMKOCTH elile He CTallo
paBHBIM aTMOCGHCPHOMY, TO ra3oBas (hasza U3 pasrepMeTU3UPOBAHHOMN eM-
KOCTH MPONOJDKAET NMOCTYNaTh B OKPYXKAIOLIYIO CPenly 3a CYeT U30BITOY-
Horo napneHus. B atMocdepe npu 3ToM 06pa3yeTcst BTOpHYHOE 00J1aKO
OT1aCHOTO BELLIEeCTBA, COCTOSILLEE U3 ra3000pa3HOTO OMacHOro BElECTRA.
Takoe BTopuuHOe 001aK0 6yeT GOPMHPOBATHECS HAa MECTE aBAPHH [10 TEX
nop, moKa OyneT CylecTBOBaTh 30LITOUHOE NaBICHHE B EMKOCTH.

Ecnu nponiB onacHoro BellecTsa Ha MeCTe aBapud UCHapwics u
IaBJIEHHE B €eMKOCTH CTAJIO paBHBIM aTMOC(EPHOMY, TO MOCTYIUICHUE
OMAacHOTO BELLECTBa B OKPYXalolllylo cpeay OyaeT oOyCI0BAEHO NUlllib
HUCMapeHHeM OIaCHOTO BELLIECTBA C TOBEPXHOCTH XHUAKOCTH B EMKOCTH.
I1pu 3ToM B atMocdepe oOpa3yeTcsi BTOpUYHOE 06/1aK0, COCTOsI1IIEE U3
ra3006pa3HOro OMacHOro BEIECTBA, NOCTYNAIOUIErO W3 pa3repMeTH -
3MpPOBaHHON €MKOCTH 3a cueT UcnapeHUs. BropuuHoe obnako Oyner
(hopMHUpOBaTLCA Ha MECTE aBapUM A0 TEX ITOP, MI0Ka HE MCIAPUTCS BCe
OMacHOe BEUECTBO U3 EMKOCTH.

Bo3MoxxHO npekpallieH{e NMOCTYTUIEHUS OTITACHOTO BEIeCTBA B OKPY-
>KAIOUIYFO CPEMy ITyTeM JIMKBUIA MU aBapUIHOIO OTBEPCTHS U ITPOJIMUBA.

Cuenapuii 4. Asapuu Ha mpy6onpoeooax, Ha 6xode Komopbix
cmoum emMKocme

Paspy1ueHue TpydonpoBoaa, BEIXOAALIErO U3 EMKOCTH Bbiille YPOBHS
KUIKOCTH, M UCTeYeHHe rasa U3 paspyle HHOro 060pyA0BaHUS NpH OT-
CYTCTBMH ITPOJIMBA XHUAKOM ¢(ha3bl (B COOTBETCTBUHU C puc. 4.7, 4.8 TIpH-
nioxxeHust Ne 4). Eci XMAKOCTh HAXOOUTCS B IIEPETPETOM COCTOSTHUH,
TO NPU MaleHHY JaBJIeHUS MOXET IPOUCXOIUTb BCKUTIAHUE XHUIKOCTH,
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B pe3yJibTaTe KOTOPOTO B JONOIHEHHE K ra3oBoii da3se, conepxaiieicst
B €MKOCTH Ha MOMEHT Hayana apapuu, 106aBuTcs raszosasi ¢a3a, obpa-
30BaBLIASICS] TPU KMITEHUHU. [1pH 3TOM B aTMOCHhEpPe NMPOUCXOIUT pac-
cesiHue BTOPUYHOTO ra3oBoro ofnaka onacHOro BelecTBa U BO3AEH-~
CTBHE €ro Ha OKpyXaroluyio cpeny. [Ipy HaTHYUK 3aMOPHOIA apMartypsl
BO3MOXHO OTCEYEHUE aBapUItHOTO yyacTKa TpyOoIpoBoaa M UCTCUEHUE
OTaCHOTO BEUIECTBA TOALKO U3 3TOr0 aBapuifHOro yyactka. Eciu nasne-
HUE B EMKOCTH (M/IM B OTCCYEHHOM yyacTKe Tpyborposona) yMeHbLLU K-
JIOCh M CTaJI0 paBHbIM aTMOCHEpHOMY, TO MOCTYIUIEHHE ONACHOTO BeLle-
CTBa B OKpYXalollyio cpeny OyneT 00yCI0BIeHO JTUIIb €T0 UCNapeHUEM
C TIOBEPXHOCTH XHMIOKOCTU B €MKOCTH U (HMJM) B OTCEUEHHOM Y4acTKe
Tpy6ornposona. I1pu 3tom B aTMocdepe 06pa3yeTcst BTOpHUIHOE 00J1aKO,
cocTosilliee U3 rasa, focTyNapILeTo U3 pa3repMeTU3UPOBAHHOM eMKO-
CTU ¥ (WIX) OTCEYEHHOTO y4yacTka TpyOorpoBoaa 3a CUeT UCMTapeHHMSI.
BropuuHoe o651ako 6yneT hopMUpOBaTLCS Ha MECTE aBapyH 110 TEX 0P,
TIOKAa HE UCITapUTCST BCe OTMAacHOe BEIeCTBO M3 EMKOCTH.

Bo3moxHO npekpallueH1e BbIOpoca NMyTeM JIMKBUIALIMY aBaprUifHO-
ro OTBEPCTUS (pa3repMeTU3aunn).

Ilpu pa3pyiueHHH TpyOOITPOBOIA, BEIXOASLIETO U3 EMKOCTH HUXE
YPOBHS XWUAKOCTH, CTAIMHU aBapuM OyAyT aHaJIOTHYHbI ONTMCAHHbLIM B
pasnene «Cuenapmii 4. ABapuy Ha EeMKOCTH» C IBYMSI OTJHUMSIMU.

Bo-niepBbIX, 0pH CYLLIECTBEHHOM pa3pyllellHK TpyOopoBoIa B CIIy-
yae BbIOpOCa neperpeToit XXUAKOCTH BCKUITaHHUE XXUIKOCTU MOXET Ipo-
UCXOIMUTD HE TOJBKO B BO3LYXE, HO U B CaMOM TpyGOMpoBOIE.

Bo-BTOpbIX, Py HATUYKUKU HA TPYOONpPOBOAE 3aNOpHOI apMaTyphl
¥ cpabaTbiBaHMUH €€ B XOI€ aBAPHUU MOSIBASETCS 3Tal — UCTEUEHUE U3
OTCEYEHHOrO y4acTKa TpyOonpoBoaa, KOTOPbIi NOJIHOCTHIO COBIaa-
eT Nno GpU3nvecKoit KapTUHE C OTIIMCAHHBIM BbILIE BLIOPOCOM U3 EMKO-
ctu («CueHapuit 4. ABApUM Ha EMKOCTH»).

Cuenapuii 4. Asapuu Ha mpybonpogodax, Ha 6x00e KOMOPbIX
CIMoum Hacoc

Ipu paspywieHUM Tpy6ONpoBoOaa MPOUCXOIUT UCTEHEHHE XKUIKOMU
¢da3bl 1 06pa3oBaHME NpOJIMBA HA MeCTe BbLIOpPOCca (B COOTBETCTBHH C
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puc. 4.10 mpunoxeHust Ne 4). Ecnu XuakocTth B TpyOONpoBOAE HaX0-
AWach B IIEPErPETOM COCTOSTHUM, TO TPOUCXOOUT BCKUNAHUE XHUAKO-
CTH KOO cpa3y nocje ee BbIOpoca U3 Tpybonposoaa (ciayvait, Koraa
NpY CUJIBHOM pa3pylleHUH TpyOONnpoBoaa MECTO BbIOpOCA HAaXOAUTCS
BOJIM3M Hacoca, M cilyyau HeOOJIbILMX OTBEPCTHIT pa3repMeTH3aUNH),
160 BHYTpH TpyOOIpoBoaa (cyyaii, Koraa pu CUIIbHOM pa3pyllie HUU
TpYOONpPOBO/Ia MECTO BLIOPOCA HAXOAUTCS BAAIH OT Hacoca).

[Tpu BLIGPOCE TieperpeToit XKUOKOCTH B aTMochepe obpa3yeTcs ra-
30Kare/ibHasi B3BeCh, a 3aTeM MTPOUCXOIMUT KUTIEHHE XMUAKOH da3bl (Toi
€€ 4acTH, KOTopasi He yyacTBoBasia B (QOpMHPOBAHUH rasokaneabHOMH
B3BECH B aT™MOC(epe) NpH NPOJIMBE HA MOACTHIAIOLLYIO MOBEPXHOCTb,
€CJIU TeMIMepaTypa KUIEHHUs MEHbLE TeMIepaTypbl NOACTHAOLIEH TTo-
BEPXHOCTH. [1pH 3TOM U3 raza, o6pa3oBaBLIEToCcs NPy KUTIEHHM MPo-
JIUBA, a TaKKE U3 ra3oKanejbHOM B3BECH BbIOpOCA, MOCTYMUBLLETO U3
TpybornpoBoza B atMoccepy 3a BpeMsi KUTIEHUS [IPOAUBa, HOpMHUpPYET-
cs1 IIepBUUHOE 001aK0, KOTOPOE pacceuBaeTcs B atMocdepe 1 Bo3aeH-
CTBYET Ha OKPYXalOILYIO CPEny.

ITpononxaroumiicst BbIOpocC Xunkoii ¢ha3bl UIET B IPOJUB, C KO-
TOPOTO TIPOUCXOAUT UcMapeHHe onacHoro BewecTa. [1pu BoiOpoce
MepPErpeTol XUIKOCTH YacTb XUAKOK (ha3bl BCKMIAET 0O BbiNaAeHUs
Ha 3eMJ110, 06pa3ys B aTMocdepe razokarnesbHYyIO B3BECh OITACHOTO Be-
wectsa. [1pu atom B atMocepe obpa3yeTcsi BTOpHUHOE 001aK0 onac-
HOT'O BELIECTBa, COCTOSALLEE U3 ra3000pa3HOro OMacHOro BELUECTBA,
MICTIAapUBIIErocs ¢ NPOJiuBa, U (TIpU BLIGPOCE MeperpeToi XMUAKOCTH)
M3 ra3oKanenbHOi B3BeCH, 00pa3yoleicst TpyU BCKUIMaHWU ONAacHOro
BELUECTBA, HOO cpa3y mociie BbiOpoca, inbo B TpybornpoBoae. Takoe
BTOPUYHOE 0611aK0 OyaeT OpMHUPOBAThHCS HA MECTE aBapH U 10 TeX I10p,
rnokKa OyJeT CyllecTBOBaTb BO3MOXHOCTh BbIOpOca XUAKOH (ha3sl (1ByX-
¢a3HOM CMecH), TO eCTh 10 MOMEHTa OTCEUYECHMSI aBADUHHOTO yyacTKa
TpyOoIrpoBona ¥ BbIOpoca U3 OTCEUEHHOIO yyacTka TpybornpoBona Bceit
XUAKOM basbl, HaxonslLeHCs B HEM BbIllie YPOBHS aBApUITHOTO OTBEp-
CTUs (pa3repMeTH3anmm).

ITocne okoHYaHUs BhIOpOCA XXUAKOM (a3bl U3 OTCEYEHHOTO y4yacT-
Ka TpyOoIpoBona HaYWHAETCSl UCTeYEHHE FA30BOM (Pa3bl 3a cueT Haju-
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Yust U30BLITOUHOTO NABJICHUS B HEM, YTO BO3MOXHO TOJILKO B CiIyyae,
€CcJIv B TpyOOTpoBOAE HAXONUTCS MeperpeTas Xuakocts. [Ipy 3ToMm Ha
CTaaVM UCTEYEHUS Ta30BO# (ha3bl NPOLOJIKAETCS MCTIapeHHe TIPOJTUBA.
B pesysbrate B aTMocdepe odpasyeTcsi BTOpHYHOE 06J1aK0, cocTosLIee
13 ra3o06pa3HOro OMacHOro BeLeCcTBa, MCMapMBILErocs ¢ MPoJuBa, U
13 ra3006pa3HOTO OMacHOTO BELIECTBA, MOCTYTAIONIEro U3 pa3pyIleH-
HOTO TPYGOMpPOBOAA 3a CYET HAJIMUUS U3OLITOYHOTO NaBJAEHUS B HEM.
Takoe BTopHuHOE 0671aK0 OyneT HOPMUPOBATLCS HA MeCTe aBapHH 10
TeX MOop, Noka 6}’D.€T CYLLUECTBOBATL BO3MOXHOCTH Bb16p0ca Ta30BOM
¢a3sl M3 TpyOonpoBoaa 3a cyeT U3OBITOUHOTO JaBJIEHHUSI B HEM U MC-
napeHus U3 TIpoJIUBa.

Ecnu naBneHue B OTCEYEHHOM Y4acTKe aBapuHHOro TpyOOTIpoBO-
Jla CTAaHOBUTCSI paBHBIM aTMOC(EpPHOMY, TO ra3oBasi dasa M3 pasrepme-
TU3UPOBAHHOro TPYOONpoBOaa NepecTaeT NOCTYNaTh B OKPYXAIOLIYIO
cpeny 3a cyeT u30bITKa AaBaeHUs. ECIM MpouB onacHoro BellecTsa
MIPH 3TOM elile He UCMapuiIcs, TO B aTMochepe obpa3yeTcst BTOpHUHOE
00671aK0 OMAacHOTO BCILECTBA, COCTOAILEE U3 Ta3000pa3HOrO ONacHOro
BellIeCTBa, UCTIapUBILIETOCst C MpoJMBa. Takoe BTOpMUHOE 061aKo OyaeT
(GOpMHUPOBATHCS Ha MECTE aBapyHM A0 TEX MOp, MoKa OyIeT CyleCTBO-
BaTb McMapeHye OMacHOro BeliecTBa M3 MPoJuBa.

Ecnu ucnapusncs nponus, a AaBleHUE B OTCEYEHHOM y4acTKe apa-
PHUIHOIO TpyOONPOBOAA OCTAIOCH Bbillle aTMOC(EPHOro, TO Ta3oBast
¢asa U3 pasrepMeTU3UPOBAHHOIO TpyOONpoBOIa MPOMOJIXKAET MO~
CTyrnaTh B OKPYXXalOUIYIO cpelly 3a CUeT U30BITOUHOTO AaBneHus. [1pu
3TOM B aTMocdepe 0obpa3yeTcsi BTOpUYHOE 001aK0, COCTOSIIIEE U3 ra-
3000pa3HOro OMacHOro BellleCTBa, MOCTYNAIOWETO U3 OTCEYEHHOTO
y4yacTKa aBapuitHOro TpyoorpoBoja 3a c4eT U30bITOYHOro AaBJIEHHS.
Takoe BTOpryHOe 06/1aK0 OyneT GOPMHUPOBATLCSI HA MECTE aBapHH 10
TeX 1nop, rnoka GyaeT CyuecTBOBaTh U30bITOUHOE JABJIEHUE B OTCEYEH-
HOM yyacTKe aBapuitHOro TpybornpoBoa.

Ecnu nponus onacHOIo BelIECTBa HA MECTE aBapyU UCMapuiics U
IaBjieHUE B OTCEUEHHOM y4YacTKe aBapuitHOTO TpyOOTIpoBOaa CTANO
pPaBHbIM aTMOCHEPHOMY, TO TOCTYTUIEHWE OMACHOTO BELECTBA B OKPY-
Xarwluyio cpefy 6yaeT 00ycl0BAEHO JUWLIbL HCTTapeHUEM ONacHOoro Be-
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[IEeCTBA C IIOBEPXHOCTH XUAKOCTH B Tpyborposoze. B atMocdepe nipu
3TOM 0Opa3syeTcst BTOpHYHOe 061aK0, cocTosliee 13 ra3o06pa3Horo
OMAacHOTO BELIECTBA, MOCTYIAIOIEr0 U3 Pa3repMETH3UPOBAHHOTO TPY-
GOnpoBoIa 3a CUET UCIapeHHs OMACHOTO BellecTBa. Takoe BTOPUYHOE
o61ako 6yaeT (popMUPOBATLCS HA MECTE aBapyy 10 TeX MOop, MOKa He
HCITApUTCS BCE ONMAacHOe BeleCTBO U3 TpybonpoBoa.

Bo3MoXHO npekpalleHue MOCTYIUIEHUST OTIACHOTO BeLIeCTBa B
OKPYXaIOUIYIO Cpelly MyTeM JMKBUIAUWN aBapUITHOTO OTBEPCTHSA U
NPOJIKBA B 110601 MOMEHT BPEMEHHU.
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Ilpunoxcenue Ne 6

IMepeyenp naHHbIX, HEOGXOIUMBIX LIS MPOBEEHHS PACUETa 10 OUEeHKe
N0C.J1e1CTBUI ABAPHiiHbIX BBIOPOCOB ONMACHBIX BellecTB

J11s1 mpoBeneHUst pacyeToB MO JIIOOOMY U3 YeThIpeX CLieHap1eB He-
006X0AMMO 3HATh CllenyloLLIne XapaKTePUCTUKMU:

THUM MECTHOCTH, Tl MPOMCXOANT paccesiHue Bbibpoca (Heobxoanum
LIS ONPENESICHUSA 2, — XapaKTEePHOro pasMepa IepoXoBaTOCTH MO -
CTUAIOLWEN MTOBEPXHOCTH, CM. Tabn. 7.3 npunoxerus Ne 7);

1noKasaresib CTENEHHO 3aBUCMMOCTH CKOPOCTH BETPA OT BbICOTHI O

CKOpOCTb BeTpa Ha BeicoTe 10 M;

TeMmrepaTypa BO31yXa, MJIOTHOCTb BO3/yXa H yae/bHas BHYTPEHHSISA
DHEPrHsl BO3Ayxa, aTMoc(epHoe aaBieHHe (MPU HOPMATbHbBIX YCIOBU~
X npuHuMaeTcs paBHbIM 101,325 kI1a);

KJAacc ycToiuuBOCTH aTMOocdepbl UM YPOBEHb MHCONSILLIUU U 00-
JJaYHOCTU (HeoOXxoauM /151 OnpeAesieHUst KJlacca YCTONYMBOCTH aT-
Mocoephl);

TEMTiepaTypa MOBEPXHOCTH, Hal KOTOPO# MPOUCXOAMUT paccesiHue
BbIOpOCA;

3HAYEeHUS TOKCOAO03 ¥ KOHLEHTpAallMif ONMacHOro BellleCTBa B BO3-
Ilyxe, COOTBETCTBYIOLLKE TOMY WM HHOMY BO3€HCTBHIO OMACHOrO Be-
L1ecTBa Ha ueoBeka, cnocod pacuyera npoOUT-GYHKLUMHU TOKCUYECKOTO
NopaxKeHUs! YeJIOBeKa;

WHIWBUIYaJbHbIE XapaKTEPUCTUKU ONACHOTO BELLIECTBA B ra30BOM
W Xunkoit ¢aszax [MonsipHast Macca, nokasaTe/ib aiuadaThl, TeMIepaTy-
pa KMIICHMS, TETJIOTa UCTIAPEHUS (KMIICHHUS ), TEMJIOEMKOCTDb ra30BOM
Y Xuakoii a3, NIoTHOCTb XiaKoit ¢a3sbl, 3HaueHus1 HKITB 1 BKITB
LISl [10XXapOB3pbIBOOMNACHbIX BELECTB];

TIpY HATMYMHU MTPOaKBa B 06BaJIOBAHHE — IUIONIAAb OOBATOBAHUS,
ee BbICOTA M TIOLAAb BO3MOXHOIO KOHTAKTa XUAKOCTH C TBEPAOIt Mo-
BEPXHOCTbHIO;

MpY HATMYWH NPOJIMBA BCKUMAIOWEH XXUIKOCTH — XapaKTepPUCTH-
KM NMOACTHNAIOLLEH TTOBEPXHOCTH (MJOTHOCTb, TEMJIOEMKOCTb, TEMJI0-
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MPOBOAHOCTh) U TEMIIEPATYPA MOACTHIIAKOILEH TOBEPXHOCTH (Ha Me-
CTC TIPOJINBA);

BpeMsl 9KCTIO3MLIMK ANl YEIOBEKA, NOmnanaloLero B 061actsb no-
paxKeHHusl.

Kpowme Toro, mnst kKaxaoro cueHapus cjenyeT 3anaTh CaenyoLne
JaHHbIE:

1. Cuyenapuir 1

Jqu6o Q,V,, T,
Jam6o Q, P, T,
6o Q, P, v,
6oV, P, T,
roe Q — obmast Macca ra3o06pa3HOTo OMMacHOro BelllecTBa B 060py-
JNOBaHUM, KT;
V, — obwem obopynoBaHus (EMKOCTH), M%;
P, — nasneHue B o6opynosaHuu (emkocTu), [la;

T, — Temnepatypa B o6opyaosaHuu (emkocTh), K.

2. Cuenapuii 2

Jn6o Q. V,, T,
ambo Q, P, T,
an6o Q, P, V,,
abo V, P, T,

roe Q — obu1asi Mmacca ra3006pa3HOro ornmacHoro BellecTsa B 060-
PYIOBAaHMH, KT;

— 00beM 060pynoBaHust (EMKOCTH), MY,

— JaBiaeHue B 00opynoBaHuU (eMKocTH), Ia;

TeMIiepaTypa B 00opynoBaHuH (eMkocTH), K;

— ofu1as Macca onacHOro BeLLECTBAa B OTCEKAEMOM aBapuit-
HOM y4acTKe Tpybornposoaa, Kr, Heooxoamma sl pacuera
BLIOPOCOB U3 TPYOOMpPOBOAA;

— nJiolaab aBapMItHOrO OTBEPCTHSA (Pa3repMeTU3aLUN), M%;

— MUIOLAAb MONEPEYHOro CeyeHust Tpybonposona, M2;

PR
!

GU)UJ
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— ronaya KoMrpeccopa, Kr/c, HeobXoauMa Ipu pacye-
Te BbiOpoca ¢ TpybonpoBona, Ha BXONE KOTOPOTO CTOUT
KOMIIPECCOP, B C/Iyyae, €Ciy IUIOManb aBapyUitHOTo OT-
BEPCTHS (pasrepMeTH3aLUK) TpyOONpOBONa NPEBOCXOAUT
20 % rionepeuHOro ceueHus TpyobonpoBoa;

I ana — BPEMSI TMKBUIALIMN aBAPUIHOTO OTBEPCTUSA (pasrepme-

TH3aLHK), C.

qKOMﬂ

3. Cuenapuii 3
Jiu6o P, T,, O,
rne P, — nasneHue B o6opynosaHuu, la;
T, — Ttemnepatypa B obopynoBaHuu, K;
Q' — obLuas Macca ra3006pa3HOro ONacHoOro BELECTBA B 060pY-
ONOBAaHWUMU, KT,
aubo Vi m a,

rae ¥V, — obbem obopynoBaHus, M*;

0. — oObeMmHast 1019 000PYAOBaHMS, 3aN0JIHEHHAs! Ta30Boi (ha3oil.

4. Cuenapuii 4

P, — nasnexue B ob6opynoBanuu, lla;

T, — Temnepatypa B o6opynosatmu, K;

p, — MJOTHOCTDb ra3oBo¥ (ha3bl ONACHOTO BElECTBAa B 060py10Ba-
HUM, KT/M*; MOXET ONpEneaTLCs MO AaBaeHuIo P, u Temnepartype 7,
B 060py1OBaHMHU;

H — BbIcOTa, M, CTON0A XHUIKOCTH ONACHOTO BELLIECTBA B 000pYH0-
BAHUM Hald YPOBHEM OTBEPCTHS, Yepe3 KOTOPOE NMPOHUCXOIUT UCTeYe-
HWE; MPU UCTEYEHUU U3 TPYOONPOBOLA, Ha BXOAE KOTOPOro CTOUT Ha-
coc, MpuHUMaeTcst paBHoM O M;

L — nnvHa yyactka TpyOOrnpoBoja OT Bxoaa 10 MECTa pa3repMeTH-
3aUMu, M;

DTp — IMaMmeTp Tpybonposoaa, M;

q....c — TOa4a Hacoca, Kr/c, HeoOxoaMMa npu pacyere BbiGpoca ¢
TpyOGOonpoBoAa, Ha BXOLE KOTOPOro CTOMT HAcocC, B Cjlyyae, eC/iy TUio-
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aap aBapyMiiHOro 0TBepCTUS (pa3repMeTr3alumn) Tpybonposoaa npe-
BocxoauT 20 % nonepeyHoro ceyeHus Tpyoonponoaa;

S — nnowanp OTBEPCTUI pa3repMeTH3aLnU, M?;

vana — BPEMSI TMKBHIALUMYK aBAPUIAHOTO OTBEPCTHS (PasrepMeTu-
3alMH), TIPOJINBA, C;

! .. — BpeMsl OTCEeYeHHUs] aBADUIUHOTO y4acTKa (BpeMsi OCTAHOBKH
Hacoca), C;

Sosop — MakCuUMasibHas Nollalb MOBEPXHOCTH XUIKOCTHU B 060-
pYoOBaHWU, M?;

O* — macca, Kr, XXHIKOro onacHoro seliectsa B 000pya0oBaHUU
(npu ¥cTeYeHNH H3 TPyGONPOBOIA C HACOCOM HA BXOJE PaBHO Q,*), He
BKJIIOYAET B ce0s1 Maccy XXUAKOTro ONacHOro BELECTBA B aBapUiHOM
y4acTKe OTCeKaeMOoro Tpybonposona;

¥ — Macca XMWIKOro OrMacHOro BeUecTsa B 000py10BaHNM BbilliE
YPOBHSI OTBEPCTHSI, Hepe3 KOTOPOE NPOUCXOAUT UCTEUEHHUE, KT (NpH
VMCTEYEHUH U3 TpYOOTNPOBOAA C HACOCOM HA BXO/€ NPUHUMAETCS paB-
HbIM 6ECKOHEYHOH BeJIMUMHE; €C/IM aBapHiiHOe OTBepcTHE (pasrepMe-
TU3aLMs) BLILIE YPOBHS XHUIAKOCTH, TO BEJIMUMHA TPUHUMAETCH paB-
HOM Hym0);

Q”;p — Macca XKHUIKOTo OnacHOro BelllecTsa, CNOCOOHOrO noMe-
CTUTBLCSI B OTCEKAEMOM y4YacTke TpybonpoBoaa, Kr, ornpeaeasercs ne-
pEeMHOXeHHeM 00beMa OTCEKAEMOTrO yyacTKa Tpybonposoaa Ha nJjoT-
HOCTb XXHIKOTO OIaCHOI'O BEWIECTBa;

H 2 — BbICOTA CTOI6A KMIKOrO OMAacHOro BelECTBA B TPYOONpo-
BOI¢ Hal YPOBHEM OTBECPCTHUS, UePE3 KOTOPOE MPOMCXOAUT UCTEYE-
HYE€ Ha MOMEHT OTCEYEHUs aBapuilHOro yyactka Tpybonposona, M;
HeobxoanMa TOAbKO NMPH UCTEUEHUU U3 TpyDboNpoBoaa, €Ciu KOJiu-
YEeCTBO OIAaCHOTO BEILLECTBA B OTCEKAEMOM yyacTke Tpybonposoaa
cocTasisieT 6os1ee 20 % o0111eTO KONMYEeCTBa BLIOPOCA, B OCTANbHBIX
cJyyasix IpUHUMAETCsi paBHOM HYJIIO; OTIpENeNIfieTCS U3 TeoMeTpuYe-
CKHX XapaKTepUCTHK 000OPYIOBaHHUs, OOLIEro KOJWYECTBA XUIKOTO
OMacHoro BellecTBa B 000pyaOBaHUU MEpPen aBapueit U KoJuyecTBa
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OMNAacHOro BelIeCTBA, BHITEKILETO M3 000PYAOBaAHUSI A0 MOMEHTA OT-
ceyeHus;

Q:,(m — Macca XXUIKOro OnacHoro BellecTBa B aBApHUIHOM yyacTKe
TPyOONpPOBOAA BbILLIE YPOBHST OTBEPCTHSI, YEPE3 KOTOPOE MPOUCXOAUT
VCTEUEHME, HA MOMEHT Hayasna aBapui, Kr: HeoOXonuma TOJabKO P
UCTEYEHHWHU U3 TpyOOIpoBOaa, €CAH KOAHYCCTBO OMACHOTO BELLIECTBA B
0oTCceKaeMOM ydyacTke TpyGornpoBona coctapiasieT 6onee 20 % ob6iiero
KOJInuecTBa BbiOpoca; onpeacnsieTcsi U3 reoOMeTpUYECKUX XapaKTepu-
CTUK 00OpYyAOBAHUSI U OOLLIETO KOMMYECTBA XXUIKOTrO ONacHOro Bellie-
CTBa B 060pYyAOBaHKUH Mepea aBapuei;

Q" . — Macca razoo6pa3Horo onacHoro BEIECTBA B OTCEKAEMOM
y4yacTKe TpyOOTnpoBOIa HA MOMEHT OTCEUEHMs, KT; HeoOXoauma npu
MCTEYEHNHU U3 TPpyOOIpoBoaa, eciv KOJUYECTBO OMACHOTO BELIECTBa
B OTCEKaeMOM yuacTke Tpydonposoaa coctarnsiet 6onee 20 % obuuero
KOJIMUECTBa BbIOPOCA; onpeaensieTcs U3 reoMeTpUUECKUX XapaKTepu-
CTUK 000pynOBaHUs, OOLLETO KOJMUYECTBA XUIKOFO OMAacHOro Bellie-
cTBa B 060pYyNOBaHUM Nepell aBapueil, KOJMYECTBA OMACHOro BELIIECTBa,
BLITEKIIET0 U3 060PYAOBAHHS 10 MOMEHTA OTCEYEHHS, U MapaMeTPOB
ra3oBoi (paspl B 000pyI0BaHUH;

Q° — Macca XHIKOTO OMIACHOTO BELECTBA B OTCEKAEMOM YHaCTKe
TpyGONpoBoaa HA MOMEHT OTCEUYEHMs1, KI; HEOOXOAMMA MPH UCTEYEHUH
13 TpyOOMnpoBoAa, eCaU KOJMUYECTBO ONACHOTO BELWUECTBA B OTCEKAEMOM
y4acTKe TpyOorpoBoaa coctapisieT 6onee 20 % obiero KomuyecTna Bhbi-
Opoca; onpenessieTcs N3 reoMeTpUIecKUX XapakTepUCTUK 060pyaoBa-
HHs1, OOLLEro KOJMYECTBa XXUIKOro OMACHOTO BeleCTBa B 060pyAOBa-
HWUM Mepea aBapueit, KOTMYECTBa ONACHOTO BELLECTBA, BITEKILIEFO U3
000pYyNOBaHKS 10 MOMEHTA OTCEUYEHUS;

o O™ — Macca XKHUIKOro onacHOTo BELLECTBA B aBApUIHHOM y4acT-
Ke Tpy6OIpoBOaa Bblllle YPOBHS OTBEPCTHSI, Yepe3 KOTOPOE IPOMCXONUT
MCTCUEHHE, HA MOMCHT OTCEUEHHMS aBAPUIHOI0 yyacTKa TpyOOoTIpoBoO-
1a, Kr; HeoOXoauMa NPy UCTEUEHUH U3 TpyOOTIpOBOIa, €C/U KOJiye-
CTBO OMACHOI'0 BELIECTBA B OTCEKAEMOM Yy4yacTKe TpyObonpoBoaa co-
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crapasieT Gosiee 20 % obilero KonMyecTBa BbIGpOCa; OnpeneaseTcs 13
TEOMETPUYECKUX XapaKTEPUCTUK 000pYIOBaHHMs, OOLIET0O KOTUUECTBA
XKHMIKOTO OMAcHOTO BEleCTBa B 060pYIOBaHUH Nepel aBapUei, KOIU-
YeCTBa OMACHOro BELLeCTBa, BLITEKIIETO H3 000PYA0OBAHUSI 10 MOMEH-
Ta OTCEYEHMs, U PACIIONOXEHUS aBaApUAHOro OTBEPCTUS (pa3repme-
TU3ALUH).
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Hpuaoncenue No 7

XapakTepHCTHKH NOACTUIAIOINX NOBEPXHOCTEH, aTMOCGhepbl H ONACHBIX BEllECTB
Tabauya 7.1

CBoJiCTBAa ONACHBIX BEIIECTB

Beuiectso
al . < L{ B Pr=agb'ln(C"T), _
sl EFl £ B " | g 3 N rae C — ppm, < .| E
§ E x, t 2 O g = % = = T — MUH ° 58 é
- - % = el ~| x| 3= ] ® [T =K &)
4| o = z fo|loloz| 2| 8% . 2L =<
S| 8| ¥ 8 |eS| &8585 =& = S (X%
S| & g S |g&|s|2Z|sZ| 8% = £5 |
Sl el %] 2 gzl 218325 25 1 £E |&n
=| 5| e| &8 | 29| 5|8 3| 2.5 E.Z | & |gX
2l 2| 8| g |8 2ls9| 28| 25 o £3 |2 -
s E| 2 s | 5 g a e=| g9 a b |n = 3 |g©
SISl El 2 |& |8 |& |7 =
gl=12] ¢ S &
[—1
I 2 3 4 5 6 7 8 9 10 11 12 | 13 14 15 16

AMMHaK 17,01 0,80 | 681 | 33,4 2,10 |1,34| 15,00 | 150,0 1360 [ —-35,90(1,850(2,00]16,0-250{ 22,0 4,59

Bropucthiit 20,4 0,92 989 | 19.4 1,42 11,300 4,00 | 40,0 1560 |—35,8713,354]1,00 — — 2,49

BOAOPOA

Xunopuctuiit | 36,51 1,64 | 1191 85,1 | 0,80 |1.41] 2,00 | 20,0 300 [-16.85]2,000| 1,00 — - 1,75

BOAOPOA

Bpomuctbiii  |80,9( 3,50 | 1490 | —67,8 | 0,36 |1.42| 2,40 | 24.0 217 —18,322,000( 1,00 — . 0,74

BOJAOPOJ

Unanuctoiid 27,01 0,90 | 689 | 25,6 | 1,33 (1,31] 0,20 | 6.0 933 -9.56 (1,000]2,40(6,0-41.0{ 143 2,62

BOAOPOA

Ceposonopon | 34,1 1,50 | 964 | —60,4 1 1.04 |1,30] 1,00 | 15,0 310 —31,4213,008]1.43(4,3-45,0{ 123 2,01

Cepoyrnepon [76,1] 6,00 | 1263 | 46,2 | 0,67 |1.24} 30.00 | 500,0 352 | —46,62 (4,200 1,00(1,3-50,0] 6,5 1,00

SUIDIMas X1IAHIDUO H020dY1a9 X19HNNADSD

€8



I 2 3 4 5 6 7 8 9 10 11 12 113 14 15 16
dopmanb- 30,00 1,03 | 815 [-19,31 1,32 (1,30 0,60 | 6,0 273 [ -12,24(1,300(2,00(7,0-73,0| 174 2,34
nerunn
®ocren 98,9] 3,48 | 1420 8,2 | 0,67 |1.30] 0,55 | 3,2 158 | —19,27(3,686]1.00] — — 1,02
®drop 38,00 1,70 [ 1512 (—188.0] 3,32 | 1,30} 0.20 | 3.0 727 | -10,3411,000{2,00f — — 1,51
Xsop 70.9| 3,20 [ 1553 34,1 0,48 |1,30| 0,60 | 6,0 288 -8.29 10.92012,00| — — 0,93
Xnopuua 61,52,52 (1258 126 | 0,73 |1,30] 0,75 | 11,0 208 — — | - — — 1,49
Oxueh 28,01 097 | 1000 |-191.6| 1,04 |1,29] 10,00 [ 37.5 216 —37,98 (3.700( 1,00(12,5-740{ 30,0 2,19
yriepoaa
Ok#ch 44.0(1,70 | 882 | 10,7 1,72 11,30 2,20 | 25,0 320 —6,21 {1,000/ 1,00 (3,0-100,0 7.8 2,00
ITHICHA
Mertan 16,01 0,68 | 161 [-162,0] 1,77 |1,42] — — 514 — — | — 15.0-16,0] 9.5 4,16
[ponan 4401 1,86 | 509 [ —42.0| 1,60 |1,13] — — 429 — — | — 12.0-95 4.0 2,58
byraH 58,01 2,46 | 584 { —0,5 | 1,60 |1,10| — — 388,4 — — | — | 1590 3.1 2.46
TMenTtan 72,013,201 612 | 36,0 | 1,60 |1,08] — — 376 — — | = ]1.3-8.0 2.6 2,36
Bonopon 2,0 10,09 [ 31,5]-254,0 14,00 [1.41] — — 459 — — | — [4.0-75,0] 29.6 16,90
Bytanuen 5401230 628 | —4,5 ( 1,40 |1,12| — — 416 — — [ — [2.0-11,5] 3.7 2,10
Benson 78,01 3,50 | 883 [ 80,0 | 1,00 |1,12] 60,00 | 250,0 396 |-109.80|5,300{2,00] 1.2-8.,0 2,7 1,80
Tumerunamun|4501 1.95] 661 [ 7,0 1,50 (1,14 1,00 - 591 —7,34 12,000{1,00(2,8~14,0 5,3 3,00
DTuieH 28,01 1,19 212 |-104.0] 1.30 |1,30] — — 484 — — | — {2,8-29.0 6.5 2,79
Merunosbiit 32,01 1,36 1 809 | 64,0 | 1,30 [1,24) — — 120 — — | — 16,0-36,5 12,2 2,50
CHupT
Akpunonn- 53,01 2,24| 813 77,0 | 1,20 | 1,15} — — 575 | -14.97(1,900{1,00(2,4-17,0{ 3.3 2,03
TpuJI
AKposnenH 56,0237 | 844 | 53,0 | 1,10 |1,16| 0,20 — 538 -9,93 [2,04911,00{2,8-31,0| 3.7 2,15
Nponunex 42,01 1,78 523 | -480| 1,50 {116 — — 349 — — | — [2,0-11,0] 44 2.57
Bununxopun |62,5] 2,641 900 [ —13.0| 0,84 (1,19 — — 331 — — | — 14.0-260 7.7 1,33

¥8

pavooU INHINO OU BNHDEDNA BNNIIGhNPOUI 3 N

NnHouLd
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Tabauya 7.2
CBs3b BepPOATHOCTH MTOPAXKEHHS C NPOOUT-PYHKUHEIH

p,% 0 1 2 3 4 5 6 7 8 9
0 2,67 1295|3,12 13,25 3,38 |345]3.52 3,59 | 3,66
10 |3,72 1377382386 392|396 |4,01]4,05]408]4,12
20 14,16 14,19 1423 14,26 14291433 ]436]4,39|4,42|445
30 | 4,48 4,50 ] 4,53 14,564,559 |4.61]|464]4,67]4,69]4,72
40 14,75 14,77 | 4,80 | 482 | 4,85|4.87 | 490 | 492|495 ]| 4.97
50 |5,005,03)505]5.08]|5,10]513]5,15]5,18] 5,20 | 5,23
60 |525]528531]533([536]539]541]544]547]5,50
70 [ 5,52 |5,55]5,58 5,61 |564]5,67]5,71]574]5,77|5,81
80 | 5.84 | 588592 ]5955,99]6,04]6,08]6,13]6,18] 6,23
90 | 6,28 1634|641 | 648 [6,55]6,64]|6,75|688]|7,05]7,33
99 17331737741 |74617,51{7,58]|7,65]7,75]7,88 18,09

XapakTepHblii pa3mep IEPOXOBATOCTH NOBEPXHOCTH Z

Tabauua 7.3

nos

B 3ABUCHMOCTH OT TMNA MECTHOCTH, rae NPOUCXOAHUT paCCeanune

XapakTepHbIA
pa3Mep LIEpOXo-
BaTOCTH TOBEPX-

HOCTH Z ., M

MecTHOCTh

ITpuponnwiit nanmmadpTt

AHTPOINOreHHbIi nanmmagpT

1 2
1,00-10-3 Jlen, paBHHUHA, NOKpbITas
rpsi3bio
9,00-10-3 PaBHUHBI, MOKPLITHIE CHE-
rOM, WIK YKaTaHHbII IPYHT
1,00-10- [ToBepXHOCTb OTKPbHITOTO
MOpst IIPU LITHIIE
1,00-10-% — OOLWKpHBIE BOAHBIE MO-
1,00-10° BEPXHOCTH
5,00-10-* PoBHag NMoBepXHOCTb My-

CTbIHH
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1 2 3 4
9,00-10- [ToBepxHocThL MOpSI B NpU-
OpexXHOM 30HE NPU BETpE
¢ MOpst
2,00-103 CHexHast uearHa (CeTbCKo-
X039UCTBEHHbIE YrONbsA)
7,50-10-3 PaBHUHHas MeCTHOCTb:| PaBHHHHas
ckouieHHas tpasa (=30 cM) | MeCTHOCT®,
1,00-10-2 PaBHUHHAs MECTHOCTb:| CEJIBCKOXO-
Tpasa, pellKue AepeBbsi (3U- | 3THCTBEHHDIE
Mma, 6e3 TucTLeB) yroabs
2,20-10 PaBHMHHas MECTHOCTD: He-
KOllIeHasl TpaBa
2,50:107* PaBHHHHAas MECTHOCTb: A3ponopt —
OLWHOYHBIE IEPEBBS JIETHOE noJsie
5,00-102 PaBHUHHAs MECTHOCTB: Bbi- Cenbcko-
cokas tpaBa (60 cm) XO3STUCTBEH-
5,50-10-2 PaBHHHHas1 MeCTHOCTD: pea- HbI€ YIOAbs:
KHe NepeBbs (J1€TO) HeyOpaHHbIe
MOCEBBI 3€p-
HOBbIX
8,50.10~? XOIMHCTast MECTHOCTh
0,15-0,30 HepeBbs Bonbuioe koanyecTBO 3a-
60pOB, U3roponcit, peaxkue
3naHus
0,40 JlecucTas MeCTHOCTB OKpauHbl TOpoaa*
0,55 LleHTpbI MaJIBIX TOPOAOB*
0,65 LleHTpbl 6OAbLILIKMX MTOCENE-
0,90 Jleca HU# ¥ roponoB*
1,30
1,35 HeHTps! 60/bLIMX TOPOAOB,
2,00 KpaitHe xonMucras 4 ro- paiioHbl C BLICOTHBIMH 30a-
pUCTast MECTHOCTH™ HUsMU*
3.00

* HeonHopoaHbl it peibed MECTHOCTH.
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Tabauua 7.4

Knacc ycroitunsoctn armocdepsi
(MoaudHuMpoBaHHbIe Kaacchl yeToiuuBocTH no ITackyuay)

, Henp' Houb

2 | WnrencusrocTs conHeuroro u3nyyeHus, | < | YposeHb obnau-
E = Br/m? Z | HocTH (BOCbMbIE
g 3 a01H)

© F'| cunbHas | yMepeHHas | cnabas | cruiowHas 5’ 0-3 {4-7| 8
) (> 600) | (300—600) | (< 300) | obnayHOCTD

<2 A A—B B C D F F D
2-3| A-B B C C D F E | D
3-5 B B-C C C D E D | D
5—6 C C-D D D D! D D| D
26 C D D D D| D D| D

' [leproa BpeMeHH, 3a HCKITIOYeHUeM | yaca noclie Bocxosia comHLa ¥ | yaca 110 3aKara.
? CymepKH BKITIO4IOT B ceOs 1 yac rmocie Bocxoma conHua | yac o 3aKata.

Tabauua 7.5
Beanuuna xoadpuumenta o B 3aBHCHMOCTH OT KJIACCA YCTOHYHBOCTH
aTtMocdepbl T Pa3IHYHbIX XapPaKTePHbIX pa3MepoB

1IePOX0BATOCTH
XapakTepHblit pa3mep Kracc ycroitunsoctu atMmocepbl
LICPOXOBATOCTH A B C D E F
znon’ M
1 2 3 4 5 6 7
103 0,05/ | 0,05/ | 0,05/ | 0,08/ | 0,43/ | 0,44/
0,05/ | 0,05/ | 0,04/ | 0,08 7/ 10,71/
0,03 | 0,03 | 0,03} 0,0 0.8 0,81
2-10-8 0,05/ | 0,05/ | 0,06/ | 0,09/ | 0,39/ | 0,43/
0,05/ | 0,05/ | 0,05/ | 0,09 0,67 0,’78/
0,03 0,03 | 0,0 0,0 0,7 0,
3.10-° 0,06/ | 0,06/ | 0,06/ | 0,09/ | 0,37/ | 0,42/
0,04/ | 0,05/ | 0,05/ | 0,09 0,65/ | 0,69/
0,0 0,04 | 0,04 | 0,0 0,77 0,8
4.10-3 0,06/ | 0,06/ | 0,06/ | 0,09/ | 0,36/ | 0,42/
0,05/ 1 0,06/ | 0,06/ | 0,09/ | 0,63 0,69
0,04 { 0,04 | 0,04 | 0,08 0,7 0,7

© Odopmaenne. HTL «Mpc 6e: CHOCTbs, 2008




88

Memoduueckue yka3anus no oyenke nociedcmeitii

2

3

4

5

6

7

510-F

0,06/
0,06/
0,04

0,06/
0,06/
0.04

0,06/
0.06/
0,04

0,1/
0,09/
0,08

0,35/
0,62/
0.75

0,41/
0,68/
0.79

6-10~°

0,06/
0,06/
0,04

0.06/
0,06/
0,04

0,07/
0,06/
0,04

0,10/
0,09/
0,08

0,35/
0,61/
0,74

0,41/
0,68/
0,79

7-10-°

0,06/
0,06/
0.04

0,06/
0,06/
0,04

0,07/
0,06/
0,04

0,10/
0,09/
0,08

0,34/
0.60/
0,73

0,41/
0,68/
0,79

8102

0,06/
0,06/
0,04

0,06/
0,05/
0,04

0,07/
0,06/
0,04

0,10/
0,10/
0,09

0,34/
0,60/
0,73

0.41/
0,67/
0,78

9-10°F

0,06/
0,06/
0,04

0,07/
0,06/
0,04

0,07/
0,05/
0.04

0,10/
0,10/
0,09

0,33/
0,59/
0,72

0.41/
0,67/
0.78

[-10-#

0,07/
0,05/
0.04

0,07/
0,06/
0,04

0,07/
0,07/
0,04

0,10/
0,10/
0,09

0,33/
0,58/
0,72

0,41/
0,67/
0,78

2-107

0,07/
0,07/
0,04

0,07/
0,07/
0,04

0,08/
0,07/
0,05

0,11/
0,11/
0,09

0,31/
0,55/
0,69

0,40/
0,66/
0.77

3-10-*

0,08/
0,07/
0,04

0,08/
0,07/
0,05

0,07/
0,08/
0,05

0,11/
0.11/
0,1

0,30/
0,53/
0,68

0.40/
0,65/
0,77

410

0,08/
0,06/
0,05

0,08/
0,07/
0,05

0,09/
0,08/
0,05

0,12/
0,11/
0,10

0,29/
0,51/
0,67

0,40/
0,65/
0.76

510+

0,08/
0,07/
0,05

0,08/
0,06/
0,05

0,09/
0,08/
0,05

0,12/
0,12/
0,10

0,29/
0,50/
0,66

0,40/
0,65/
0,76

6-10-

0,08/
0,08/
0,05

0,08/
0,08/
0,05

0,09/
0,08/
0,06

0,12/
0,12/
0,10

0,29/
0,49/
0,65

0,40/
0,64/
0,76
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n
N
\J

I 2 3 4

7.10-* 0,08/ | 0,09/ | 0,10/ [ 0,13/ | 0,29/ | 0,40/
0,06/ | 0.09/ | 0.09/ | 0,12/ | 0,49/ | 0,64/
0,05 | 0,05 | 0,06 | 0,10 | 0.65 | 0.76

8107 0,08/ | 0,09/ | 0,10/ | 0,13/ | 0,28/ | 0,40/
0,08/ | 0,08/ | 0,08/ | 0,12/ | 0,48/ | 0,64/
0,05 | 0,05 | 0,06 | 0,10 | 0.64 | 0,76

910~ 0,09/ | 0,09/ | 0,10/ | 0,13/ | 0,29/ | 0,40/
0,08/ | 0,08/ | 0,09/ | 0,12/ | 0,48/ | 0,64/
0.05 | 0,05 | 006 | 0,11 | 0,64 | 0,76

1-10- 0,09/ | 0,09/ | 0,10/ | 0,13/ | 0,28/ | 0,40/
0,09/ | 0.09/ | 0,09/ | 0,13/ | 0,47/ | 0,64/
0,05 | 0,05 | 0,06 | 0,11 | 0,63 | 0,76

2103 0,10/ | 0,11/ [ 0,11/ | 0.15/ ] 0,28/ | 0.40/
0.09/ | 0,09/ | 0,10/ | 0,14/ | 0,45/ | 0,63/
0,06 | 0,06 | 007 | 0,12 | 0.61 | 0,75

3.10- 0,11/ { 0,11/ [ 0,12/ | 0,15/ | 0,28/ | 0,41/
0,10/ | 0,10/ | 0,10/ | 0,14/ | 0,43/ | 0,63/
0,06 | 0,06 | 0,07 | 0,12 | 0,59 | 0,75

410 0.11/ | 0,12/ [ 0,13/ | 0,16/ | 0,28/ | 0,41/
0.10/ | 0,11/ | 0,12/ | 0,15/ | 0,42/ | 0,63/
0,06 | 0,07 | 0,08 | 0,12 | 0,58 | 0.74

5-10- 0,12/ | 0,12/ | 0,14/ | 0,17/ | 0,28/ | 0,42/
0.11/ | 0.107 | 0,12/ | 0,15/ | 0,42/ | 0,63/
0,07 | 0,07 { 008 | 0,13 | 0,58 | 0,74

6-10- 0,12/ | 0,13/ | 0,14/ | 0,17/ | 0,29/ | 0.42/
0,11/ { 0,11/ | 0,12/ | 0,16/ | 0,41/ | 0,63/
0,07 | 0,07 | 0,08 | 0,13 | 0,57 | 0,74

7-1077 0,13/ | 0,13/ | 0,14/ | 0,17/ | 0,29/ | 0,42/
0.11/ ] 0,12/ | 0,13/ | 0,16/ | 0,41/ | 0,63/
0,07 | 0,07 | 008 | 0,13 | 0,57 | 0,74

810~ 0,14/ | 0,14/ | 0,15/ | 0,18/ | 0,29/ | 0,42/
0,11/ | 0,11/ | 0,14/ | 0,16/ | 0,41/ | 0,63/
0,07 | 0,08 | 0,09 | 0,13 | 0,56 | 0,74

© Odopmnenvie. HTLL « MpoMbunaeruan GesonacHocTss, 2008
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2

3

4

5

6

7

910~

0,13/
0,12/
0,07

0,14/
0,12/
0,08

0.15/
0,13/
0,09

0,18/
0,17/
0,14

0,29/
0,41/
0,56

0,42/
0.63/
0,74

1-10-2

0,13/
0,12/
0,07

0,16/
0,13/
0,08

0,16/
0,14/
0,09

0,19/
0,17/
0,14

0,29/
0,41/
0,56

0,43/
0,63/
0,74

2-10-:

0,15/
0,11/
0,08

0,16/
0,14/
0,09

0,18/
0,15/
0,1

0,21/
0,19/
0,15

0,31/
0,40/
0,54

0,45/
0,63/
0,74

3-10

0,17/
0,16/
0,09

0,18/
0,17/
0,10

0,20/
0,17/
0,11

0,22/
0,20/
0,16

0,32/
0,40/
0,53

0,46/
0,64/
0,74

4.10-2

0,18/
0,13/
0,10

0,19/
0,16/
0,10

0.21/
0.16/
0,12

0,24/
0,21/
0,17

0,33/
0,40/
0,53

0,48/
0,64/
0,74

5-10-2

0,19/
0,16/
0,10

0,20/
0,17/
0,11

0.22/
0,18/
0,13

0,25/
0,21/
0.17

0,34/
0,40/
0,52

0,49/
0,64/
0,74

610~

0,20/
0.17/
0.11

0,21/
0,17/
0,11

0,23/
0,19/
0.13

0,26/
0,22/
0,17

0,34/
0,41/
0.52

0,5/
0,65/
0,74

7-10-2

0,21/
0,17/
0,11

0,22/
0,18/
0,12

0,25/
0,21/
0.14

0,26/
0,23/
0,18

0,35/
0,41/
0,52

0,50/
0,65/
0,75

8102

0,21/
0,18/
0,11

0,22/
0,18/
0,12

0,24/
0,2/
0,14

0,27/
0,23/
0,18

0,36/
0,41/
0,52

0,51/
0,65/
0,75

9-10-2

0,22/
0,18/
0,12

0,23/
0,19/
0,13

0.25/
0.22/
0,14

0,28/
0,24/
0,19

0,36/
0,41/
0,52

0,52/
0,65/
0,75

1-10-!

0,23/
0,19/
0,12

0,24/
0,20/
0,13

0,26/
0,21/
0,15

0,28/
0,24/
0,19

0,37/
0,41/
0,52

0,52/
0,66/
0,75
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1 2 3 4 5 6 7
2-10°! 0,30/ { 0,28/ | 0,3/ | 0,32/ ] 0,41/ | 0,57/
0,22/ { 0,25/ | 0,24/ | 0,27/ | 0,43/ | 0,68/
0,15 | 0,16 | 0,18 | 0,21 | 0.52 | 0,76
310 0,30/ | 0,31/ | 0.34/ | 0,35/ | 0,44/ | 0,60/
0,24/ | 0,25/ 1 0,26/ | 0,29/ | 0,45/ | 0,69/
0,17 | 0,18 0.2 0,23 | 0,52 | 0,77

410! 0,33/ | 0,34/ | 0,36/ | 0,37/ | 0,47/ | 0,63/
0,27/ | 0,26/ | 0.28/ | 0.30/ | 0,46/ | 0,70/
0,19 | 0.19 | 022 | 024 | 052 | 077
510 0,35/ | 0,36/ | 0,38/ | 0,39/ | 0.49/ | 0,65/
0,27/ | 0,27/ | 0,29/ | 0.31/ | 0,47/ | 0,71/
020 | 021 | 023 | 025 | 0.53 | 0,78
6-10-" 0,38/ | 0.37/ | 0,40/ | 0.40/ | 0,50/ | 0.66/
0,28/ | 0,28/ | 0,30/ | 0,32/ | 0,48/ | 0,72/
0,22 | 0,22 | 021 | 0,26 | 0,53 | 0,78
710~ 0,39/ | 0.39/ | 0.41/ | 0,42/ | 0,52/ | 0.68/
0,34/ | 0,29/ | 0,31/ | 0,33/ | 0,49/ | 0,73/
024 | 023 | 022 | 027 | 0.54 | 0.79
810" 0,41/ | 0,40/ | 0.43/ | 0.43/ ] 0,53/ | 0,69/
0.31/ | 0,30/ | 0,32/ | 0,34/ | 0,50/ | 0,74/
0,25 | 0,25 ] 022 | 0,28 | 0,54 | 0.79
9.10-" 0.43/ | 0,42/ | 0,44/ | 0,43/ | 0,54/ | 0,70/
0.32/ | 0,31/ | 0,32/ | 0,34/ | 0,51/ | 0,74/
022 | 022 | 023 | 028 | 0,55 | 0,80
1 0.45/ | 0,43/ | 0,45/ | 0,44/ | 0,55/ | 0,71/
0,33/ | 0,32/ | 0,33/ | 0,35/ | 0,51/ | 0,75/
023 | 022 | 024 ] 029 | 0.55 | 0.80
2 0,63/ | 0,53/ ] 0,53/ [ 049/ | 0,63/ | 0,78/
0.45/ | 0,38/ | 0.39/ | 0.40/ | 0,57/ | 0,79/
033 | 028 | 0.28 | 034 | 0,59 | 0,83
3 0.92/ | 0,60/ | 058/ | 0,52/ [ 0,68/ | 0.82/
0,62/ | 0,44/ | 0,43/ | 0,44/ | 0,61/ | 0.82/
0,47 | 0,33 | 0,32 | 0,38 | 0,62 | 0,85
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2 3 4 5 6 7

1,04/ | 0,67/ | 0,61/ | 0.54/ | 0,71/ | 0,85/
1,03/ | 0,50/ | 0,46/ | 0,47/ | 0,64/ | 0.84/
0,74 | 0,39 | 0,35 | 0,41 | 0,64 | 0,87

0,00/ [ 0,76/ | 0,64/ | 0,56/ | 0,74/ | 0.87/
0,00/ | 0,57/ | 0,48/ | 0,50/ | 0,66/ | 0,86/
0,00 | 045 | 0,38 | 043 | 0,66 | 0,88

0,06/ | 0,86/ | 0,67/ | 0,58/ | 0,76/ | 0.89/
0,00/ | 0,65/ | 0,51/ | 0,53/ | 0,69/ | 0,87/
0,00 | 0,51 | 0,40 | 0,46 | 0,68 | 0,89

0,17/ | 1,00/ | 0,69/ | 0.60/ | 0,78/ | 0,90/
0,10/ | 0,76/ | 0,53/ | 0,55/ | 0,71/ | 0,89/
0,01 | 0,59 | 0,42 | 048 | 0,69 | 0,90

0,23/ | 1,04/ | 0,70/ | 0,62/ | 0,80/ | 0,91/
0,10/ | 0,90/ | 0,55/ | 0.57/ | 0,72/ | 0.90/
0,00 | 0,69 | 044 | 049 { 0,71 | 0,90

0,27/ | 1,04/ | 0,72/ | 0,63/ | 0,81/ | 0,92/
0,13/ | 1,04/ | 0,57/ | 0,59/ | 0,74/ | 0,90/
0,01 | 0,84 | 046 | 0,51 | 0,72 | 091

0,30/ | 1,04/ | 0,73/ | 0,65/ | 0,82/ | 0,93/
0,19/ | 1,04/ | 0,58/ | 0,60/ | 0,75/ | 0,91/
0,01 | 1,04 | 047 | 0,52 | 0,73 | 092

THpumenanue. TMpuseseHsl 3HaueH1s KO3QPHULIMEHTA /LTS TPEX BbICOT Pacnpo-
crpaHeHus Beidpoca 10 20 m, a0 50 M, csbitue 50 M.

Tabauua 7.6

Beanuunn! K03t HUUHEHTOB K, M p 115 BLIYHCIICHHS
macutada Mouuna—QO0yxosa

Krnacc ycroituusoctu

A B C E F

kL

—11,4 -26,0 | —123,0 123,0 26,0

p

0,10 0,17 0.30 0,30 0,17
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3uavenus kodpdunnenta &

600

yeToituuBocTH arMocdepbl

Tabauya 7.7

npu pasauyHoOMi

Knacc yctoituuBoctu

A B

C

D

E

F

)

600

0,22 0,16

0,11

0,08

0,06

0,04

Tabauua 7.8
3HaueHHs XapaKTePHCTHK NMOACTHIAIMMX TIOBEPXHOCTEH

Tun mosepxHoOCTH p,. Kr/™m’ A Bt/M/K | c . dx/kr/K
Acbect 2400 0,35 800
AchecToLEeMEHT 1600 1,76 960
Acanst 1100 0,72 920
beToH Ha KaMeHHOM LeGHe 2300 1,3 1000
Jlen 920 2.23 2080
ITecok 1380 0.97 840

MeTtaninyecKne NomiIOHbI

Menb 8960 380 380
Cranp 8000 52 500
YyryH 7600 56 550

© Odropmaenne. HTU «Ipombiwunertas 6ezomacHoctsbs, 2008
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Ilpuaoxcenue Ne §

TepMoaMHAMHYECKHIi PACUET COCTOSIHUSA cMeCH B of1ake

Ipu npoBeaeHUM TEPMOOIUHAMMYECKOTO pACcYeTa COCTOSIHUS CMe-
CH OTIACHOTO BEILECTBA C BO3AYXOM MPENITONaraeTcsi, YTo B BO3AYXE HET
napoB U KarmeJjib Boabl. OnacHoe BeleCTBO B 00J1aKe MOXET HAXONUThb-
Cs1 KaK B Ta30BOIi, TaK M B XUAKOH (aze. XUMHUECKUE PeaKLMU MEXITY
KOMITOHEHTaMU OMaCHOIO BelleCTBa ¥ BO3Myxa, 00pa3oBaHKE pacTBO-
POB Ta30Bo# (ha3sl OMHOTO BellleCTBa B XUAKO# a3e (B KaIvisix) Ipy-
TOro BELIECTBA HE YYUTHIBAIOTCS.

Ilpenmonaraercs, yTo 00BEM, 3aHUMaeMBbIii XKUIKOH (pa3oii, He3HA-
YUTEJIEH, TIPU PacyeTax OH IoJlaraeTcsl paBHBIM HYJIIO.

TepMonrHaMUUYECKMIA pacueT MPOBOIUTCA IS KaXIOi paccMaTpu-
BaeMO# TOYKH NIPOCTPAHCTBA.

UcxonHBIMM JaHHBIMU JUISE TIPOBEAEHUS TEPMOIAMHAMUYECCKOTO
pacyeTa sIBASIIOTCS:

ob11ast Macca (B ra3006pa3Hoil M XXMIKO# (ha3zax) omacHOTo Belie-
cTBa B obnake (Q, — w1 nepBUYHOro ob/1aka U g/ — Il BTOPUYHBIX
0071aKO0B);

Macca XHIKo# a3l B 06j1ake B HaYaJbHbIA MOMEHT BpeMEHH
(Q°,— nna nepsuuHOro obnaka u g%, — M BTOPUYHBIX 06IAKOB);

obLuas macca obnaxa (Q,, , — LIst NEPBUMHOTrO obniaka v g, — LIst
BTOPHUYHBIX 00JIaKOB);

TIOJIHast BHYTPEHHsIsl 9HEPTHUsSI CMECH BelucecTBa B obnake (£
1t IEPBUYHOTO 00J1aKa U e’ub o — 1151 BTOPUYIHBIX 06J1aKOB);

reoMeTpHUYEeCKHe XapaKTepUCTUKM 001aKOB (paguyc U BelcoTa IS
TNEPBUYHOTO 061aKa, MOJyLIMPUHA U BbICOTA [UISI BTOPDUYHBIX).

Kpowme toro, Heob6xoauMbl faHHbIE 06 OKpYyXaloiei cpeae U Gu-
3MYECKHE XapaKTEPUCTUKH BO3/1yXa ¥ ONTACHOTO BELLECTBA.

TlepeyncneHHble HCXOMHBIE TaHHBIE [1OJYYalOTCsl B pe3yJIbLTaTe pe-
1IeHUs ypaBHeHu# (98)—(101), (104)—(110) — mw1a nepBuyHOro obaaka
w (115)—(118), (121)—(128) — nns BTopuuHbIX 06;1aK0B. B pe3ynb-
TaTe TEPMOIMHAMMYECKOTO pacyeTa Moiy4yaroTcs:

cymi

adi




asapuilHbix 8b16pOCO8 ONACHDIX BEIKECME 95

TIOTHOCTD CMECH (p,, ., — IUIS TIEPBUMHOTO 06NaKa WK p),,, — st
BTOPHUYHBIX 00J1aKOB);
TeMIlepaTypa CMecH (Tm,. — IS TIepBUYHOTrO obsaka win T ;M,I

IUTS1 BTODUUHBIX O0J1aKOB);

Macca OMacHOTO BELECTBA B XUAKoi (a3e (Q,, — A nepBUYHOrO
obnaka unu g', — Anst BTOpU4HBIX 06/1aKOB);

U3MEHEeHUe FeOMETPUUECKOTo pa3mepa obnaka — addexkTUBHaAs
BbICOTa (H,,, — 15 IePBUYHOTO 0G1aKa UK H_’,W — IL1sl BTOPUYHDIX
00J1akoB).

HNanee npusonarcs GOpMyJIbl U TEPMOAUHAMHAUYECKOTO pacueTa
COCTOSIHUSI CMECH B MIEPBUYHOM 00J1aKe, IUIS1 BTODUYHBIX 00/1aKOB BCE
MPUBEAEHHbIE HUXe (DOPMYJThl CpaBeIUBEI IIPH 3aMCHE COOTBETCTBY-
TOLIMX TIepeMEHHbIX, OMTUCHIBAIOLLNX COCTOSTHUE B TEPBUYHOM OG/akKe,
Ha NepeMeHHbIE, OMUCHIBAIOLIME COCTOSIHUS BO BTopanmx obnakax, a
umenHo: O, Hag, ,Q Haq, Q) Hag, 0,  Ha qcym, T HA T;W, Moo
ERTU V)W Ha V’aw, Pavey HA Plog

TepMoauHaMuUyeckoe cocTosiHHe B 061aKe onpenessiercs U3 ycio-
BHS COBMNAAEHUS SHEPIrUU CHCTEMbL U €€ TUIOTHOCTH, paclpelcscH-
HOii B 00BEME, € IHeprueit objiaka U Maccoit objiaka npu NaBICHUU
P,= 101,325 klITa.

CHauana onpenensieTcs 1051 XUAKOM ¢a3bl ONaCHOTO BelecTBa B
obnake

(Q, - Q,?(, )CVT;‘O"' Q;?uc 7;0_ AH, KK QO
+ @y = @G wonToom = Tun) = Qi G T
C. T — C T ~ AH o,

p xun

Qx,' = (142)

Ecnvn Beanunna Q> 0, To 3T0 03Ha4aeT, 4To B 06J1aKe HAXOAUTCST
KareJjibHas B3BEChb MaCCOM Q, ., Torna Temneparypa B obnake 7 o 1
naraercs paBHoit T . ﬂnomocn (yoenbHblit 00beM) B obsake onpe-
NESETCs MO COOTHOLLUEHUSIM:

(Qcyw' - Qxd)uaoanu .
(Qi —qu‘) Koosn + (Qcyw' —Qi)p', (143)

© Odopmachue. HTU «[TpomuituncHHas GezonacHocTss, 2008

Wapar =




96 MemoOuueckue ykaszanus no ouenke nocaedcmeuil

P()u'a(bd)i R
L | 144
3di T iR Cui 7;@] R ( )
i

_ (145)

V. =
i
Podepi

Ecmv Bemyuna Q< 0, To 3170 03HaYaeT, YTo B ob/1aKe HAXOAUTCH
TOJILKO ra30Basg CMeChb ¥ Maccy KareJibHoi B3Becu Q. cleayeT noJja-
rath paBHoii 0.

TeMmnepatypa B 006nake B 3TOM CJiyyae onpenensieTcst U3 COOTHO-
HIEHHS

T = (Q, - Q?K)CyTio+ Q?«Cﬂ;e‘ AHK"H Q])K+ QC_VMi - Qi)CvBo:ul 7:30311
i (Qcym' - Q) Cooorst 0:C,

. (146)

NJIOTHOCTD (YAENbHBII 00beM) B 00J1aKe ONpeaesisieTCs M0 COOTHOLUE-
HUSM:

Mg = Qcyw’ Ul o . (147)
Qi“som + (Qcym' - QI)“’

Polagoi
Pad,d,/ = (]48)

Tooo R

1
Viooi = : (149)
paq)(bi

ITocne onpeneneHUs COCTOSAHUA B 001aKe MMPOU3BOIUTCS ONpene-
JIEHHE TeOMEeTPUUECKHMX DA3MEPOB, M3MEHEHUE KOTOPLIX MPOU3OLLIO 32
CYET MCnapeHus XUIKOM (a3bl, a TAKXKE 3a CYET HArpeBa/oXJIaXKAeHHSI
Ta30BO (ha3bl NPH CMELIEHNH C BO3TYXOM.

IIpuMepsl pacyeToB NOCIEACTBUIT aBapUit C BLIOPOCOM TOKCHYHbIX
BELECTB NP pacCMaTPHBAEMBIX BLILE YCIOBUSX NPUBEAEHBI B TIPU-
JoxeHu Ne 9,
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Tlpuaoxncenue Ne 9

IIpnmepbi pacueToB

PacueTbl NPOBOISITCS. B COOTBETCTBUU CO CXEMO#, MPUBENEHHOI B
npunoxeHuu Ne 10.

a) [pumep 1. B 0ropoXXHEHHOM ILIAPOBOM pe3epByape BMECTHMOC-
Thi0 2000 M3 HaxomMTCsI XJIOPMETaH B ra3oBoi (hase Mpu TeMrepaType
okpyxatoureit cpensl (18 °C) u naBreHun | atM. Pesepsyap pacrionoxen
Ha TOBapHO-ChIPbeBO 6a3e B paBHUHHOI MECTHOCTH, XapaKTePHbII
pa3mep wepoxoBatocTil 0,018 M. TIporcxonuT paspylieHMe eMKOCTH
¥ BbIGpachIBaeTCsl BCe OMACHOE BELUECTBO. MeTeoycOBUS: CKOPOCTh
BeTpa Ha BbicoTe 10 M — 3,2 M/c, 6e3061auHasT HOYD.

OnpeneuTh MaKCUMaJbHblEe PU3eMHbIe KOHLIEHTPALIMY XI0pMe-
TaHa B aTMocepe, pa3Mepbl B3pbIBOMOXAapOOMacHOro 06J1aka CMecH
XJIOpMETaHa C BO3IYXOM IPH €T0 PAacCesTHUU 10 KOHLIEHTpallnK, COOT-
BETCTBYIOLIEH HHXXKHEMY KOHLIEHTPALIMOHHOMY Tpeiely BOCIUIaMEHE~
Hust (HKTIB) u ero nonosuHe, a Takke 3aBUCUMOCTb ILIOLLALU, T10-
KpbIBaeMOit 06J1aKOM, OT BPEMEHH.

Pelenue:

1. T1pu pelieHUM UCMONIb3YeM CIIEIYIOIINE XapaKTePUCTHUKU XJI0P-
MeTaHa:

MOJIsSIpHasi Macca — S1 r/Monb;

rmokasaTenb anuabarsl — 1,25;

TeMIepaTypa KUMeHHs! XKUAKOM ¢a3bl MU AaBIeHNU OKpYXaloLlei
cpennl (101325 IMa) — —24 °C;

TeruioTa UCrapeHus XUnkoi tassl — 3,87-108 Ix/Kr;

TETUIOEMKOCTb XHIKOMI (a3bl — Cp = 1585 Ix/kr/K;

IUTOTHOCTH XUIKo# da3st — 930 Kr/m>;

HKIIB — 8,1 %.

2. Mo ycroBusAM XpaHEHUS U XapaKTepy pas3pylueHus: onpeaessieM
TUII CLIEHApUs aBapUitHOM cuTyaunu — 1.

3. ITo dopmynam (1) u (2) onpenensieM KOJIHYECTBO XJIOPMETAHA B
nepBuYHOM obsake Q, = 4272 kr.
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4. Tlo dopmyne (6) c ucnonb3oBaHueM dopMyIibl (2) onpenesisgeM
TUIOTHOCTb OMAaCHOTO BelllecTBa B BhiGpoce — 2,13 kr/m3,

5. YyuTbiBast, 4TO XJIODMETaH HAXOAUTCA B CheprUECKOi EMKOCTH,
HayvyaJIbHbII IMaMeTp NEPBUYHOTO 00J1aKa MO/araeTcsi PAaBHLIM €0 Bbl-
coTe. OHU COOTBETCTBEHHO paBHBI 13,6 M.

6. XapakTepHblii pa3Mep 1€ pOXOBATOCTH IIPUHUMAETCS U3 UCXOI-
HBIX JaHHBIX 7, = 0,018 M.

7. C ¥cnonb30BaHHUEM TaHHBIX Ta0J1. 7.4 npunoxerus Ne 7 onpene-
nsieM KJiacc yctoiuupoctu atMocdepsl — E.

8. C ucnonbs3oBaHueM JaHHBIX Tabx. 7.5—7.7 npunoxenus Ne 7
onpeaensaeM KoahhUUMEHTHI, UCNIOb3yeMble IIPY pacyeTe AUCIIEPCHH,
CKOPOCTH NOAMEIIMBAaHUS BO3OyXa B 00J1aK0.

9. lns onpenesieHUs KOHLIEHTPALUWUY XJIOpMETaHa B atMocdepe (o
dopmynam (102)—(103)] uucneHHO peliaeM cUcTeMy OObIKHOBEHHBIX
nuddepeHUHanbHLIX ypasHeHUH [hopMmynbl (104)—(112)] ¢ ucnonb-
30BaHueM ypaBHeHH#t (98)—(101). Pe3ynbraThl pacuera NMpUBEIEHbI
Ha puc. 9.1.
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10107

MakcumanbHas KORUSHTPAINS, KT/M

101072004

0.0 5.010° 1.0-10° 1,510° 2.0-10° 2.5:10" 3,0-107 3.510" 4,0-10° 4,510 5,010 5.5:10° 6,0-10° 6,510 7.010° 7.5107 8.0-10° 8.5-10° 9.0-107
Paccrosinne, M

Puc. 9.1. MakcumanbHasi npu3eMHasi KOHLIEHTpAalLWsA Ha OCH o6J1aka
(o Harpas/ieHHUIO BeTpa) NpH BbiOpoce x1opMeTaHa (pumep 1)

10. C noMouiblo cooTHoleHui (136)—(140) onpenensem pasmepol
B3PbIBONOXAPOOIacHOro 061aka CMECH XJIODMETaHa C BO3LYXOM TpHU
ero paccessHuu (puc. 9.2).

© Odopmaerne. HTU «[1posbliunernan 6e3onaciocTbs, 2008



100 Memoduueckue yxazanun no ouenke nocaedcmeui

15 2 55 ' % 125
Ocs X, m
Puc. 9.2. Ceuenne 30Hb1, orpanndenHoii HKIIB u 0,5 HKIIB, niockocTsio
z =0 (B HanpaBJIeHNH 1O BETPY) NpH BbIOpOCe xJ1OpMeTaHa (npumep 1)

11. Tak kak BbicoTa 0671aKa B npeeax 30Hbl, Ile pacCMaTPUBAETCs
paccesiHue (1000 m), He npeBocxoauT 20 M, TO corjlacHO 1. 28 NOBTOP-
HbIM pacyeT He TpebyeTcs.

12. Lnsa onpenenieHuWs miomany ob1aka BOCIOAb3yeMCsl COOTHOLLIE-
HUEM S, o nR;h o 3aBUMCHUMOCTB IIJIOIANY, TOKPbIBAEMO#1 00J1aKOM,
OT BpEMEHH NpUBeeHa Ha puc. 9.3.
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Puc. 9.3. U3MeHeHue nmiouanyu obaka B 3aBUCMMOCTH OT BPEMEHH NPU
BeIOpoce x1opMeTtaHa (mpumep 1)
6) Ipumep 2. TexHonornueckuii tpyoonposon J1y200 ¢ xiopunaHom
B ra30BO# (pa3e pacriofoXeH Ha 3crakaie BoicoToit 50 cM. Tpy6onpo-
BOI PACIOJIOXEH Ha TEPPUTOPUM NPOMBILLIJIEHHOW NJIOLIANKH B paB-
HUHHOM MECTHOCTH, XapaKTepHbiii pa3mep wepoxosaroct 0,018 M. Ha
BXoJ€ TpyOONnpoBoAa CTOMT KOMIIPECCOP, Pacxol KOTOPOTO COCTaBISIET
10,3 xr/c. JaBnenue B Tpydonposoae 1,3 atm. TpybonpoBod He Tenno-
u3onuposaH. Houbio B HMXHeil 06pa3ylollieit Tpy6onpoBoaa B pe3y/ib-
TaTe pa3repMeTH3allMu BO3HUKaeT oTBepcTve anamerpoM 10 cMm. Bpems
JIMKBUAALUMU yTeuKu cocrasasieT 400 c. MeTeoycioBus: CKOpOCTh Be-
Tpa Ha BeicoTe 10 M — 2,1 M/c, TeMniepaTypa Bo3ayxa — 30 °C, o6nau-
HocTb — 50 %. INpoduab BeTpa annpoKCUMUPYETCSl CTENMEHHOMN 3aBU-
CUMOCTBIO ¢ rnoka3arenem — 0,22,
OnpeaeanTb KOHLEHTPALIMU XJIOpLIKaHa B aTMocdepe, a TAKXKE pacripe-
JieSieHUE TOKCONO03bl B 30HE XMMUUECKOIO 3apaXXeHUs, [1€ BO3MOXHO CMep-
TEeJIbHOE MOPaXEHWe HEe3aLULLIEHHBIX JIIoAeH Ha OTKPBITO MECTHOCTH.
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Pewsenne:

1. To ycnoBusiM XpaHEHHUS M XapaKTepy pa3pyllieHUs onpenessieM
THUII CUEHApUS aBapUiiHOit cuTyauuu — 2.

2. C yueToM KoMMeHTapus K dopMyie (13) omnpenensieM pacxol Bbi-
6pocag, , = 10,3 kr/c.

3. OnpenensieM TUTOTHOCTB ONMACHOrO BElLECTBa B BbiOpoce no dhop-
Mmysie (17) p,*= 2,65 xr/m’.

4. Tlo dopmyae (15) onpenensiem AIUTENLHOCTS Bhibpoca £, = 400 c.

5. TockoJIBKY BBIGPOC OCYLLIECTBIAETCA € BRICOTHI 0,5 M ¥ IUIOTHOCTD
BbIOpoca 6oJibLiIe IUIOTHOCTH BO3MyXa, BLICOTAa BTOPUYHOro obJaKa B Ha-
yaJbHOM ceueHuH 6bina npusta H, = 0,5 M. Torna no dopmyrne (19)
pAcCYUTHIBAETCS ILIMPHHA ceyeHUs BTOpUUYHOTO 001aKa (uuteitda) B Ha-
4anbHbI# MOMEHT BpeMeHH (Ha MecTe Bribpoca) — B, = 4,6 M.

6. C ucnonib3oBaHWEM NaHHBIX TabJ1. 7.4 npuiioxeHus Ne 7 onpene-
JIsIeM KJ1acce ycToiuuBocTH atMocthepsl — E.

7. C ucronb3oBaHUeM NaHHBIX Taba. 7.5—7.7 npunoxenust Ne 7
onpezaensieM KO3Gh ULIMEHTBI, UCTIOb3YeMblE TPU pacyeTe AUCIIEPCUH,
CKOPOCTH NTOAMELIMBAHMS BO3IyXa B 00J1aKO.

8. s onpeneseHUs KOHLEHTpaLUMU XJopuraHa B atMocdepe
[(119)—(120)] uMcneHHO pellaeM cUCTeMY OObIKHOBEHHBIX audde-
peHUMANbHBIX ypaBHeHUH (121)—(129) ¢ Mcnob30BaHUEM YPaBHEHU I
(115)—(118) onst cTanuy UCTeUEHUs ra3a B OTCYTCTBHAE MPOJIUBA.

9. I'lo dhopmynam (133)—(134) paccuuTbiBaeM MoJjie KOHLUEHTPALIMK
TIpH BbIOpOCce razoobpa3Horo xjopuuraHa u3 Tpyoornposona. CooTBeT-
CTBYIOLLIME 3HAYEHMS1 KOHLIEHTPALIMM Ha OCH BbIOpOCa MpUBEACHBI HA
puc. 9.4.
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Puc. 9.4. MakcuManbHasi KOHUEHTpaLMs Ha ocy o61aka (B HalpaBaeHUHU
IO BETPY) NpHu BbIGpoce xnopuuraHa (npumep 2)

10. B cooTBeTcTBUM C N. 45 U MO 3HAYEHUIO CMEPTEJILHONH TOKCO-
003bl Ans xJiopuuraHa 11 Mr'MyH/n ornpeaensieM pa3Mepbl 30HbI CMEp-
TeJIbHOrO nopaxeHust (puc. 9.5, 9.6). [NpoTaXeHHOCTb 30HbI CMEPTEJIb-
HOro nopaxeHus coctasnser 905 M. MakcumanbHas Boicota — 4,45 M
Ha pacctosiHuM 382 M. MakcuManbHas wupriHa — 407 M Ha paccTosi-
HUU 566 M.

11. B cooTBeTcTBUU C M. 45 U M0 3HAYEHHWIO NOPOrOBOM TOKCOIO-
3bl 1A xnopuMaHa 0,75 Mr-MuH/n ornpeaensieM pa3Mepbl 30HbI NOPO-
roBoro Bo3aeicTBus (cM. puc. 9.5, 9.6). IpoTsiXeHHOCTb 30HbI TOPO-
rosoro Bo3aeicteus — 4077 m. MakcuManbHasi Bbicota — 22,3 M Ha
pacctossHum 1677 M. MakcuMasibHas lwiMprHa — 874 M Ha pacCTOSIHUU
1844 m.
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Puc. 9.5. Pazamepbi 30HbI CMePTENLHOTO NOPaXeHUs B TUTOCKOCTH y = 0
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Puc. 9.6. Pa3zmepsi 30HbI CMEPTEILHOIO MOPaXeHUst Ha MOBEPXHOCTH 3EMITH

npy Bbibpoce xa0pLUaHa (rpumep 2)
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B) IIpumep 3. Ha 00bekTe XpaHEHHsT OMAaCHOTO BELIECTBA, PACTIONO-
XEHHOM B IIpeaesiax HeOOJbILOro ropona, MMeeTcs eMKOCTh BMECTHU-
MocTbio 100 M3, OHa Ha 50 % 3anoJiHeHa CXMKEHHBIM aMMHUaKOM MO.
NaBlieHeM. AMMUaK B EMKOCTH UMEET TEMIIepaTypy OKpyXaloLluei cpe-
bl — 30 °C. EMKOCTb CTOUT Ha 6ETOHHOI NOBEPXHOCTH.

OueHUTD, Monarasi HaUXyaLlke YCAOBUS PAcCesIHUSI, MOCIENCTBHUS
aBapyy B C/Ty4ae MTHOBEHHOTO pa3pyiueHust eMKocTd. [1pu olieHKe ToK-
CHUYECKOTO MOpaXXeHHUs UCITOJIb30BaTh BpeMsi IKCno3uuuu 30 MuH.

Pemenne:

1. Mo ycnoBUsIM XpaHEHUS Y XapaKTepy pa3pyilleHUs onpenessieM
THUMN CUeHapusi aBapuitHoit cutyaunu — 3. CornacHo 1. 27 B KauecTse
HaMXYILIMX YCIOBUI paccestHUs MPUHUMAETCS CKOPOCTDb BeTpa Ha Bbl-
core 10 M — 1,0 M/c, ycToitunBoCTb aTMOcepsl — Kiaacc F. Beibupaem
THM MMOACTUNIAIOLLIEH TIOBEPXHOCTH, Hall KOTOPOi TPOUCXOMUT pacces-
HHE, — LEHTP MaJIbIX TOPOIOB, C XapaKTePHBbIM Pa3MepPOM LLIEPOXOBA-
TocTH 0,55 M.

2. BpeMsi 3KCNO3uMLLMKU MPUHKUMaEM paBHbIM 30 MUH.

3. Ilo dopmyne (23) onpenensem Maccy razosoii ¢a3bl B eMKO-
¢t — 393,16 K.

4. ITo BMecTumMocTu emkocTH (100 M%), crenexu 3anonHeHus (50 %)
Y TUIOTHOCTM XUAKOM ha3el ammuaka 681 kr/m?® ornpenessieM Maccy
xuakoi dasbl B eMkocTH — 34 050 kr.

5. Mo dopmyne (24) onpenensieM Maccy aMMUaka, NMOCTYMAKOLLYIO
B MepBUYHOe 00/1aKo B BUIE rasa, 06pa3oBaBLLErocsl MpyU BCKUMaHUU
neperpeTo Xuukoi dasnl, — 6577,65 Kr.

6. ITo hopmyie (25) onpenesseM Maccy aMMMaka, IOCTYIAIOLIYIO B
MEepBUYHOE 00J1aKO B BUIE a9p030JIs, 00pa30BaBLIETOCs ITPY BCKUITA-
HUU neperpeToit xuakoit dassl, — 6577,65 kr. CornacHo dpopmysie (26)
3TO XE KOJIMYECTBO XMUIAKOro aMMHUaKa 3aaem B NepBUYHOM 0OJ1ake B
Hayase pacCesiHusl.

7. 1o dopmysie (28) onpenensieM rurolanb nponausa — 613,65 M2,
DTy Xe BeJIMYKMHY COMJIACHO TIpaBuIly, MPUBEIeHHOMY Nocae GopMy-
Jibl (28), nprHMMaeM B KauecTBe MIOLIAAM KOHTAKTa XHAKOM (da3bl ¢
MOACTUNAIOLLIEH MOBEPXHOCTHIO.
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8. ITo dpopmyiie (30) naBaeHUe HACHIILIEHHBIX TIAPOB NP TeMIlepa-
Type OKpyXaioiuero Bo3ayxa — 8718 MM pT. CT.

9. ITo dopmyne (29) onpenenseM BpeMst MHTEHCUBHOTO KUITCHHS,
B TEYEHUE KOTOPOTrO OMACHOE BELUECTBO MOCTYMAET B NepBUYHOE 06-
JIako U3 nponusa, — 13 c.

10. Mo dopmyne (27) onpenensieM Maccy rasa, NocTynUBLIETO B
NepBUYHOE 00J1aKO0 OT MPOJIMBA ITPU €ro KUNeHun, — 183,73 k.

11. ITo dopmyne (22) onpenensieM MacCcy aMMHUaka B MepBUUHOM
obsiake — 13 732,2 xr.

12. CornacHo dopmyae (32) 3anaem paBHbiMU ( Kr/c 0o6GLIME pac-
XOObl aMMMaKa M HAYaJIbHBINA pacXol XHUAKOH (a3bl aMMHUaKa B clieay-
JIOLLLMX BTOPUUHBIX 0GaKax:

B o0naKe, 06pasyiolLeMcs pH UCTEYEHNH XUIKOH Ba3bl;

B oGnake, 06pa3yloleMcs pyu HCTEYEHU U XUIKOM (pa3bl MOCIe OT-
CEYECHHs1 aBapUIIHOTIO yyacTKa;

B 00Jj1aKe, 00pa3yloLeMcs NpyU UCTeYeHUU ra3oBoit ¢ha3bl Npu Ha-
JIMYNH NIPOJIMBA;

B 0bJ1aKe, 0Opa3yloLeEMCs NPU UCTEYEHUH ra30Boi (a3l B OTCYT-
CTBHE TPOJIHBA;

B obJiaKke, 0Opa3yloleMcst pU UCMapeHUU U3 OOOPYLOBAHUSI.

CornacHo ¢opmyte (34) Takke mojiaraeM paBHbIM 0 CEKYHA JUTUTEIb-
HOCTH BbIOpOCa aMMHMaKa B COOTBETCTBYIOLLLMX BTOPUYHbIX OBnaKax.

CornacHo ¢opmynam (37), (41) u (42) Takxe nosaraeM paBHbIM
HYJTIO HauasibHbie TUIOTHOCTH aMMHUaKa B 3THX Xe BTOPHUHbIX 061aKax,
UX MOJYIIUPUHY U BBICOTY.

13. INo dopmyne (36) onpenensiem NJIOTHOCTb aMMUaKa B ra3oBOM
¢aze [npu nasaeuuu 101 325 ITa (1 aTM) ¥ TeMnepaType KUNEHHUS
—33,6 °C] — 0,865 kr/M*. DTa Xe BeJIMUMHA NMOJIaraeTcs paBHOM Ha-
YaJbHOM TJIOTHOCTH BO BTOPUYHOM 0bj1ake, 00pa3ylolleMcs ITpy Uc-
napeHuy ¢ nponusa. HayanbHyo TeMneparypy B MepBUYHOM U BTO-
pUYHOM 06J1akax OTpeaessieM Kak TeMneparypy kunenus 240 K.

14. Tlo opmyrne (35) onpenesnsieM HayalbHYIO IIOTHOCTD IEPBUY-
Horo o6aaka — 1,76 kr/m>.
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15. Mo dopmyne (38) onpenensieM HaYaIbHbIM paIuyc ¥ BBICOTY
nepBUYHOro o6naka, oHu paBHbl 13,55 M.

16. TTo dopmyie (39) onpenensieM MONYLIMPHHY BTOPUYHOTO 06-
naka, o6pasylouierocsi Ha CTaauy UCTapeHUst aMMuaka M3 NMpoJiuBa B
OTCYTCTBUE razoobpasHoro Bbibpoca, — 12,39 M.

17. Mo dopmyne (40) onpenensieM BLICOTY, oHa paBHa 1,19 M.

18. I1o hopmyne (31) onpenensieM cKOpoCTh UCTTAPEHMUSI C [TOBEPX-
HOCTM MPpOJIYBa M PACXON aMMMaKa BO BTOPUYHOM 00sake, o0pa3yio-
LIEMCS Ha CTalMM MCTIapeHUsl U3 poiuBa, oHa paBHa 4,52 xr/c. Ilpu
pacyeTe UCMapeHHs UCMosb3oBanach HayalbHas 3 (EeKTUBHAS CKO-
POCTb BTOPUYHOTO 00J1aka, 00pa3yollierocst Ha CTalu UCIlapeHus U3
npoauBa, kotopasi pasHa 0,18 m/c. CornacHo dopmyne (32) pacxon
aMMMaKa B XUIKOH ¢a3e BO BTOPUUHOM obnake, oOpa3yloimemMcs Ha
CTafiMM UCMApEeHHUs] ONACHOTO BELIEeCTBA W3 NPOJIMBA, M0/1araeTcs pas-
HBIM HYJIIO.

19. Tlo dopmysne (33) onpenensieM BpeMsl UCApPEHUST MPONMBA —
4580 c.

20. XapakTepHblit pa3mep LLIEPOXOBATOCTH COIIACHO M. 26 onpenensi-
eM no 1abn. 7.3 npunoxeHus Ne 7 — 0,55 M — UeHTpBI MaJIbIX TOPOJOB.

21. CornacHo n. 28 onpeaesnsieM MnokasaTe/b CTENEHU B CTENEHHOM
3aBUCUMOCTH CKOPOCTH BeTpa OT BbICOThl — 0,655. C nmoMolUbIo 3TO-
ro nokasaresist 6yIeT arnnpoKCHMHUPOBATHCSI CKOPOCTh B aTMOCHEPHOM
cnoe 20 M Haz MOBEPXHOCTHIO 3EMJTH.

22. Io dpopmyane (91) n. 29 ¢ ucnoas3osaHMem Tabi. 7.6 npuioxe-
Hust Ne 7 onpenensieM maciutad MoHuHa—O0yxoBa — 23,49 M.

23. Mo dpopmyne (92) onpeaensieM AIMHAMUYECKYIO CKOPOCTb —
0,07 m/c.

24. C ucnons3oBaHueM Taba. 7.7 npuioxenus Ne 7 onpenensieM
KO3(ULUMEHT IUIS pacyeTa paccesTHus.

25. lnga onpeneneHus KOHUEHTpaUMii aMMuaka B aTMocdepe npu
PacnpoCTpaHeHUH NepBUYHOTO 0671aKa 110 hopmysiam (102)—(103) ymc-
JIEHHO peLlaem cucTeMy 06biKHOBEHHbIX AN depeHLIMaNbHBIX ypaBHE-
Huit (104)—(112) ¢ ucnionb3oBaHueM ypasHeHuii (98)—(101).
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26. Ha cTanuu ucnapeHusi U3 MpoJBa MJIOTHOCTb aMMHUaka B 00-
pasytouieMcs BTopruuHoM obnake 0,87 Kr/M*, 4TO MeHblIIe TUIOTHOCTU
oKkpyxarolero Bo3ayxa (1,16 kr/m?), noatoMy Juist pacyeTa KOHLEH-
TpaLuii BO BTOPMYHOM 00J1aKe UCTIONb3YeM COOTHOLLEHUS U3 METOAU-
K «TOKCH-2».

27. CornacHo 11. 45 cpaBHEHHEM C TTIOPOTOBBIMH M CMEPTEJIbHBIMHU
TOKCOIO3aMHU LISl aMMHaKa OTpeiesisieM pacCTOsIHUE, B Mpeaesax Ko-
TOoporo OyaeT HabMIONAaTHCSI COOTBETCTBYIOLLEE TOPaXXEHNE.

Ha nmoBepXHOCTH 3eMJTH TIPOTSDKEHHOCTD 30Hbl CMEPTEJILHOTO 1opa-
XeHUs1 cocTanseT 212 M B HarpaB/ieHUH BeTpa M 160 M B HanpaB/ieHUH
npotus BeTpa. LLIMpuHa 30HBI CMEPTENBHOTO MOPAXEHHUS COCTABISAET
393 M Ha 40 M oT MecTa BbIOpOCa.

Ha rmoBepxHOCTH 3eMITN IIPOTSLKEHHOCTD 30HBI TOPOTOBOTO BO3EH-
CTBMA COCTaBIsteT 863 M B HanpaBjieHWH BeTpa M 385 M B HarpaBJIeHUH
npoTuB BeTpa. LLIpuHa 30HBI CMEPTENBLHOTO NMOPAaXKEHUS COCTABIISET
1186 M Ha 360 M oT MecTa BeIGpOCa.

PesynbTaThl pacyeTa 30H CMEPTENILHOTO NOPaXXeHHs1 1 ITOPOroBOro
BO3IeHCTBUS npuBedeHbl Ha puc. 9.7, 9.8. Ha puc. 9.7 noka3aHbl rpa-
HMLIBI 9THX 30H Ha NOBEPXHOCTH 3€MJIH, a Ha puc. 9.8 — B BepTHKaJIb-
HOI1 TUTOCKOCTH, MTpOoXoasiiiei yepe3 ock BeiGpoca. [TonoxeHno MecTa
BBIGpOCA Ha 3TUX PUCYHKAX COOTBETCTBYIOT IIPOCTPAHCTBEHHbIE KOOP-
nuHartel (0, 0, 0).
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Puc. 9.7. 30HbI CMEPTEABHOTO NOPAXEHUSI U NTOPOrOBOTO BO3AEHCTBUSA

Ha NMOBEPXHOCTH 3EMJIM MpU BbIGpOCE aMMHUaKa (npumep 3)
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Puc. 9.8. 30HbI cMepTENLHOrO MOPaXEHUS W MOPOrOBOrO BO3AEACTBUA
B BEPTUKATbHON NIOCKOCTH, MPOXO/siilieit yepes oCh BLIOPOCa,

npu BbiOpoce amMuaka (npumep 3)

r) ITpumep 4. Iponcxoaut yacTMUHOE pa3pyLueHUe TpyooNnpoBoaa,
MAYWEro OT EMKOCTH € XHUIKUM nponaHoM. TpyGonpoBoa conepxuT
Xnakyio ¢asy. B pesynsrare npoucxoamt BeOpoc npomnaHa.

EMKOCTb conepxuT 4 T xunkoro nponaHa. Tpybonposon avame-
TPOM 5 CM MIET OT HUXHEM YacTH eMKOCTU. BbicoTa ypOBHS XUAKOMH
¢a3bl Hag Tpy6onporoaoM 0,5 M. laBneHue B eMKOCTH 9,2 aT™M, TeM-
nepartypa — 18,5 °C.

ABapuitHoe 0TBepCTHE (pasrepMeTH3aLUsl) B TpYOONPOBOAE UMEET
3ddexTrBHbIM AameTp 2 cM (iowans 3,14 cm?). MecTto pa3pyLieHust
TPy6OMNpoBOAa HAXOAUTCSI HA paccToHUM 41 M oT emxocTH. [lpeamno-
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naraetcsi, yto yepe3 60 ¢ nocJyie pa3pylieHusi IPOUCXOAUT OTCEUYEHUE
aBapUiI{HOTO y4acTka.

BrI6poc mpoucxonuT Ha necyaHyio NouBY, paccestHue MMPOUCXOIUT
HaJl POBHBIM TIOJIEM C TPaBOM BbiCOTOM 10 15 cM. TemmepaTypa BO3dy-
xa 1 nmoysel 20,5 °C. CxopocTb BeTpa Ha Bbicote 10 M — 6 M/c. Kiacc
YCTOMUYMBOCTH aTMocdepbt — D.

OLeHUTDb pa3Mephl ITOXapOB3PLIBOOTIACHON 30HBI, BO3HUKAIOUIEH
B pe3yJibTaTe TaKOi aBapuu.

Pewenne:

ITpu pelieHNN UCMONB3YEM XapaKTepUCTHKH IpONaHa, NpuBeaeH-
Hble B Tabn. 7.1 npunoxenus Ne 7.

BeiGupaeM TUM TTOACTUNAIOUICH MOBEPXHOCTH, Hall KOTOPOW Tpo-
UCXOOUT paccesiHUe «TpaBa A0 15 CM», C XapaKTepHbIM pa3MepoM Lie-
poxosatoctu 0,01 Mm.

" [Ipu pacueTe KMNEHWs NPOJIMBA NPY BhINANEHUH XUIKOCTH Ha IO/ -
CTHJIAIOLLYIO TTIOBEPXHOCTb COTJIACHO UCXOOHBIM NAaHHBIM B KayecTBe
MOBEPXHOCTH NPOaUBa GEPeTCs MECOK CO CBOMCTBAMH, MPHBEAECHHBI-
MU B Tab1. 7.8 npusioxeHus Ne 7.

1. [To ycnoBusiM XpaHeHHs U XapaKTepy pa3pylleHus oTnpeaessieM
THUIT CUEHApUsI aBapUItHOM cUTyaluuu — 4.

2. 1o dopmyne (36) onpenesisieM MIOTHOCTb ra30Bo# (ha3bl Mpora-
Ha npu | aT™ U TeMnepatype kuneuust — 2,29 kr/m?,

3. B kayecTBe BCIIOMOraTeJIbHOI BeJIMUMHbBI OIpeaesisieM IIOTHOCTh
ra3oBoi (a3bl MpormnaHa B o0opynoBaHuu — 14,16 kr/m>.

4. T1o BcrioMoratebHOI opMyiie mocse opmyas (43) onpencensi-
€M JaBJIeHHe HACLILLIEHHBIX MapoB MpOoMaHa MpH CyLeCTBYIOLIeH TeM-
nepatype B o6opynoBaHuu — 774 463 [a.

5. Ilo BcnomoraresibHOM (hopmyre nocie dopmyisl (43) onpene-
JIsleM TUIOTHOCTH HACBILLIEHHBIX MapoB MpOMaHa TPy CYLIeCTBYOLIER
TeMIepartype B obopynoBaHuu — 14,06 kr/mM>,

6. B KauecTBe BCIOMOTaTe/IbHOM BeJTMUMHEI OTpeessieM TNIOTHOCTD
ra3oBoit ¢a3bl IpY TEMIIEPAType KUTICHUS U JaBleHUN HACBILLIEHHOTO
napa, COOTBETCTBYIOLIEM TEMIIEPATYPE KUAKOCTH B O0OPYIOBAaHUH, —
17,76 xr/m*,
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7. Tlo dopmye (45) onpenensieM obIIMit (KMIKOCTU M Fa3a) pacxon
B BbIOpOCe U3 pa3pylieHHOTO 000pPYAOBAaHHUS (0O OTCEYEHUS aBapHii-
HoOro yyactka) — 4,97 kr/c.

8. Tlo (popmyne (46) onpenenseM o6 (KUAKOCTU U Ta3a) pac-
XOIl B BEIOpOCE U3 pa3pylLeHHOTO 060pyn0BaHUs (IIOC/E OTCEUEHH
aBapuitHoro yyactka) — 4,95 kr/c.

9. ITo dopmye (30) onpenensieM naBieHHWe HACBHILLEHHBIX TIAPOB
TIpOIaHa IIPY TeMIlepaType OKpyXarollero Bosayxa 6125 MM pT. cT.

10. 1o hopmyne (55) onpenensieM pacxon rasa, 00pa3oBaBLIErOCs
NPY BCKUITAHUM TEPETPETOMN XUOKOCTH, B BLIOpOCE U3 pa3pyLLEHHOTO
oGopynoBaHus (10 OTCEYEeHUs1 aBapUifHOTO yyacTka) — 1,52 kr/c.

11. TTo dopmyne (55) onpenenseM pacxon XUIKOCTH (B BUIE a3-
po3osisi, 06pa3oBaBLUIErocsl MPYU BCKUTIAHUM NEPETPETOil XXUIKOCTH) B
BBIOpOCE U3 pa3pyLIEeHHOTO 060pYIOBaHUs (RO OTCEYEHUS aBApPUMHO-
ro yyactka) — 1,52 Kr/c. DTy XKe BETMYNHY TIO/IaraeM paBHOM pacxo-
Iy TIporaHa B XuaKoi ¢ase (B BUIe a3p0o30J1s1) B HAYaAIbHOM CEYECHHHU
BTOPUYHOro 00s1aka, 06pa3yIoIerocsi Ha CTaluu UCTEYEHUS XKUIKOU
¢asbl (10 OTCeUECHUs] aBAPMMAHOIO y4acTKa).

12. C nomotirbio opmysbl (50) BLINIONHSIEM NPeNBaPUTEIbHBIM pac-
YeT BpEMEHHU BhIDABHHUBAHUS CKOPOCTE KUTMEHMS U MCTIApDEHUS 3a CYET
TerioMaccootMeHa ¢ Bo3nyxoM — 1,8 c.

13. To dopmysnie (58) onpenesisieM pacxol IporaHa B ra3oBoit dase,
o6pa3oBaBLIeiics MPU BCKUITIAHUM NEPErpeToii XUIKOCTH, B BLIOpO-
ce U3 pa3pylIeHHOro o60pynoBaHus (rocjie oTceYyeHUs aBapuiHOIo
yyacTtka) — 1,51 kr/c.

14. TTo dopmyne (59) onpenensieM pacxon XHUAKOTO NpornaHa (B
BUIIE a3p030J51, 06pa30BaBUIETOCs MPHU BCKUNIAHWHM MEPErPETOi XU~
KOCTH) B BbIOpOCe U3 pa3pyllIeHHOTO 000pYAOBaHUsl (ITOC/IE OTCEYEHUST
aBapuifHoro yJactka) — 1,51 Kr/c. 3Ty Xe BeJMUMHY I10/1araeM paB-
HOM pacxofdy nporaHa B XHUIKO# ¢a3se (B BUIE a3p030Jisi) B HAYaJTbHOM
CEeYEeHMM BTOPUYHOTO 06J1aKa, 00pa3ylollerocs Ha CTalui UCTEYEHUS
XUAKOM a3bl (nocie oTceyeHUsI aBapUMHOro y4yacTKa).

15. OnpenensieM BpeMsl UCTIapeHUS U3 NPOJTUBA BCETO BHIOPOLLIEHHOIO
IpOoITiaHa, B TOM YKCJIE TIOC/Ie OTCEUeHMsl aBapUITHOTO yyacTka, — 651 c.
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16. ITo bopmy:e (52) MpoBonMM MpeNBapUTe/IbHBIN pacyeT BpeMe-
HU (POPMUPOBaHUS EPBUYHOIO 00JIaKa Ha CTalUNM MCTEUEHUS XUl -
KOCTH M3 Pa3pylLIEeHHOTO 060pyI0BaHUS 10 OTCEYEHUS aBapUIMHOTO
yyactka — 1,8 c.

17. Tlo ¢popmyne (53) nenaeM npeaBapUTENbHBIN pacyeT BpeMEHH
(opMUpPOBaHUS NTEPpBUYHOTO 06JaKa Ha CTAlMM MCTEUYEHUS XKHUIKO-
CTH U3 pa3pylIeHHOro 000pyIoBaHUS TIOC/IE OTCEYEHUS aBapUIMHOIO
yyactka — 0 c.

18. To hopmyne (51) onpenenseM rurolLanb MpoiKBa MporaHa Ha cTa-
1M hopMHpOBaHus epBUYHOTO 06saKa — 0,14 M2 Tlocse opmysst (53)
NpUpaBHUBAEM 3Ty BEJIMYMHY K IUIOLAANA KOHTAKTa NPOJIMBa C OACTIIA-
I0LLIei MOBEPXHOCTBIO Ha CTalvK (POPMUPOBAHMS TIEPBUYHOIO 061aKa.

19. C momotiibio hopmynsl (50) OKOHYATENBEHO OIpeeisieM BpeMst
dbopmupopanus nepsruyHoro obaaka — 0,12 c. CormacHo pacuery no
(opmyne (52) nepBuyHoe 06;1aK0 GOPMUPYETCS HA CTAAMM UCTEYEHHUS
XUOKOCTH U3 pa3pyLUCeHHOTO 060pYAOBAaHUS 10 OTCEYEHUSI aBapHITHOTO
y4yacTka. BpeMsi hopMupoBaHus MepBUYHOTO 06TaKa Ha CTAIHU UCTE-
YEHMST XKHIKOCTH M3 pa3pylieHHOTO 060pYIOBaHMS MTOC/E OTCEYEHHS
aBapUIHOro y4acTka cornacHo ¢opmysne (53) pasHo 0 c.

20. TTo dopmyie (66) onpenessieM TUTENLHOCTb CTAAMHK UCTEUCHHS
JKUAKOCTHY U3 pa3pyLIeHHOro 060pyAOBaHHUs 10 OTCEYeHHs1 aBapUitHO-
ro yyactka — 59,88 c.

21. ITo dhopmyite (66) onpenensieM JUIMTEIBHOCTb CTAAUH UCTEYEHHST
SKMIKOCTH M3 pa3pylieHHOro 060pyI0BaHHsI NOCIE OTCEYEHUs aBapHii-
Horo yyactka — 8,27 c.

22. To dopmyne (47) onpenenseM Maccy NporaHa B IEPBUYHOM
obsake — 0,38 kr. CornacHo dopMyiie (48) B HayaIbHbI MOMEHT Bpe-
MEHHM B IIEpBUYHOM obs1ake Haxonurces 0,19 xr xumkoro npomaxa. I1o
dbopmyne (76) paccunuTbiBaeM HaYaJIbHYIO IUIOTHOCTH NEPBUYHOTO 00-
naka — 4,56 xr/m*. Ilo popmyne (81) onpenensieM paauyc u BHICOTY
nepBu4yHoro obnaka — 0,3 M. HayanbHas TeMnepaTypa B IEpBUYHOM
obnake cocrapiuser 231 K.

23. TTo dbopmyne (69) onpenesnsieM Towanb MPoOJKMBA MpoTiaHa —
5,17 M2,
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24, TTo dopmyrne (82), MepBblit BApUAHT, onpeaesseM HOTyIIUPUHY
BTOPHYHOTO 06/1aKa, 00pa3yoLLErocs Ha CTaluy UCTEUEHUS TIpoTiaHa B
Xuaxoi dase (10 oTceyeHUs aBapuitHoro yyactka), — 1,13698 m. Tlo
dopmyne (85) onpenensieM BbICOTy 3TOT0 obyaka — 0,13 M.

25. Tlo dopmyne (54) pacxon nponaHa BO BTOPUYHOM obJake, 00-
pa3yloleMcs Ha CTaluU UCTEYEHHUS XXUAKOM da3bl (10 OTCeYeHUs! aBa-
PHUIHOrO y4acTKa), coctasisieT 3,14 kr/c. HauanpHbIi pacxon nponaHa
B ra3oBoii ¢a3e B 3TOM BTOpHMYHOM o61ake coctaniusieT 1,62 kr/c. Ha-
yajapHasi CKOPOCTh IepeMelleHUst 3TOro obsiaka coctasisiet 2,37 M/c.
TTo dopmy.te (77) paccuuThiBaeM HAYAIBHYIO MJIOTHOCTD CPeIbl B 3TOM
obnake — 4,44 kr/m>. HayanpHasg TeMnepaTypa BO BTOpUYHOM 06J1aKe
cocranngeT 231 K.

26. ITo bopmyite (83), nepBblil BApUAHT, oNpeneasieM NOAYIUMPUHY
BTOPUYHOTO 06J1aKa, 00pa3yoLlerocst Ha CTally UCTeUeHHUs MporaHa B
Xuakoi ¢ase (nocse orceueHMs aBapuitHoro yyacrtka), — 1,14 m. I'lo
dbopmyrne (86) ornpenensiem BHICOTY 3TOr0 obaka — 0,13 M.

27. Tlo dopmysne (54) pacxon rpornaHa BoO BTOPUYHOM 0OJake, 00-
pa3ylouieMcs Ha CTaluu UCTeYEHUST XUAKOU da3bl (Mocie oTceyeHUs
aBapMITHOTrO yyacTka), coctapiseT 3,13 xr/c. HavanbHbIi pacxon npo-
TIaHa B ra30BOM (ha3e B 3TOM BTOPUYHOM o0Jiake cocTaBisieT 1,62 Kr/c.
HayvanbHasi ckopocThb TepeMellieHus 3Toro obaka coctassier 2,37 M/c.
TTo ¢popmyrne (78) paccunTbiBaeM HayalbHYIO TNIOTHOCTb CPedbl B 3TOM
obnake — 4,44 kr/m>. HayanbHas TeMinepaTypa Bo BTOpUYHOM 00J1aKe
coctasinsieT 231 K.

28. 1o dbopmynam (70), (72) u (75) nonyyaeM, 4TO UTUTETBLHOCTH
TaKHX 3TanoB, KaK UCTeYEeHUE U3 pa3pyuieHHOro oGopyI0BaHUS Ta3a
TIpY HAJIMYUU [IPOJIUBA, HCTEYEHME Ta3a B OTCYTCTBUE TIPOJIMBA U UC-
TIapeHHe U3 EMKOCTH, paBHBI HYJIO, TO €CTh 3TH CTAAUU B pacCMaTpu-
BaeMoil aBapHifHON CUTyallMU OTCYTCTBYIOT.

29. Tlo dpopmyse (84) onpenensieM MOMYIIMPHHY BTOPUYHOTO 06-
Jiaka, 00pa3yIollIerocst Ha CTaluyu UCNapeH s MPOoMaHa U3 NPOJIKBa B
OTCYTCTBHE BbIOpOca U3 o6opynoBanmsi, — 1,14 m. ITo dopmyane (88)
OIpeneisieM BbICOTY 3TOro BTopruyHoro obnaka — 0,01 M. CpenHsisi Ha-
YyajbHasi CKOPOCTH MepeMelleHUsT 3TOro obaka coctasisier 1,46 M/c.
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Mo dopmyre (63) onpenesisieM pacxoll rnpornaxHa B 31oM odnake — 0,08 kr/c.
CornacHo dbopmyne (60) xunkasi ¢haza B 3TOM BTOPMUHOM 06Jiake OT-
cytctByeT. CornacHo dopmyne (80) HayanbHasi TUIOTHOCTb 3TOFO 06-
Jlaka cocrannser 2,29 kr/m*. HauanpHasi TeMneparypa BO BTOPUUHOM
o6nake coctasnseTt 231 K.

30. Io hopmyne (68) onpenensieM BpeMs UCTIAPEHUsI MPOJIMBA TIPO-
TIaHa IToc/Ie OKOHYaHUsI UCTEUEHHUs XXKUAKOH (a3er — 1462 c.

31. XapakTepHblit pa3Mep LIEPOXOBATOCTH COTIacHO 1. 26 ornpene-
JigeM no tabn. 7.3 npwioxenust Ne 7 — 0,01 m.

32. CornacHo 1. 28 omnpeaesisieM MOKa3aTesIb CTENEHU B CTENIEHHOM
3aBUCUMOCTH CKOPOCTH BeTpa OT BhICOTH — 0,19. C nomoliibio 3T0ro
nokasarteisi 6yIeT annpoKCUMMHPOBAThCS CKOPOCTb B aTMOC(epHOM
cioe 20 M Hal MOBEPXHOCThIO 3EMJIH.

33. INo dopmyJe (91) m. 29 ¢ ucnionb3oBaHKEM TabJl. 7.6 MprToXe-
Hus Ne 7 onpenensieM Macwitab MoHuHa—O6yxoBa — 6€CKOHEYHO
Gosibliias BEIMUKUHA.

34. Ilo dopmyne (92) onpenensseM IMHAMUYECKYIO CKOPOCTh —
0,35 m/c.

35. C ucnonb3oBaHueM Taba. 7.7 nmpunoxeHust Ne 7 onpenensieMm
HEOOXOMHUMBII KOA(DDOULMEHT I pacyeTa paccesiHuUs.

36. lna onpeneneHns: KOHUEHTPALIMiA MponaHa B aTMocdepe nmpu
pacnpocTpaHeHHH nepBUuHoro obnaka [(102)—(103)] uncneHHo petua-
€M CHCTEMY OOLIKHOBEHHBIX nHddepeHIMaNbHBIX ypaBHeHUH (104)—
(112) ¢ ucnonb3oBaHueM ypaBHeHHuii (98)—(101).

37. CornacHo nm. 46 u 47 onpenensieM pa3Mepbl 30H CO B3PbIBO-
ONacHOW KOHUEHTpALUE.

PesynapraThl pacdeTa 30H ¢ KoHueHTpauueir BKI1B, HKIIB u
0,5HKIIB npeactasiacHbl Ha puc. 9.9, 9.10. Ha puc. 9.9 noka3zaHsl rpa-
HMIIbI 3THX 30H HAa MTOBEPXHOCTH 3€MJIM, a Ha puc. 9.10 B BepTUKaIb-
HOM TUIOCKOCTH, TIPOXOIsilieii uepe3 ochb Buibpoca. Ilonoxenuio Mecta
BBIOPOCA HA 3TUX PUCYHKAX COOTBETCTBYIOT IIPOCTPAHCTBEHHBIE KOOP-
aunarel (0, 0, 0).
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Puc. 9.9. 3onb! noctrxeHUst KoHUeHTpauuit BKI1B, HKI1B 1 0,5HKIIB
Ha MOBEPXHOCTHU 3€MJIM TIpH BbIOpOCe nmponaHa (npumep 4)
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Puc. 9.10. 3oHbi noctuxeHust koHuentpauuit BKIIB, HKIIB u 0,5SHKIIB
B BepTUKATLHOM TUTOCKOCTH, MPOXOASLIEN Yepe3 och BHIGpoca,

TIp4 BbIOpOCe npornaHa (npumep 4)

© Ogpopmaeiue. HTLL ~ITpombi 6e Tos, 2008




118 Memooduueckue yxasanus no ouenke nocreocmeauil

Ilpusoncenue No 10

BJiok-cxeMa pacueTa nocJeaACTBHIi aBApHItHOTo BoiOpoca
ONACHBIX BewecTs

XapakTepHUCTUKH
OB

OnpeaeneHue ycnosuit conepxanmns OB,
METeOyC/IOBHI HA MOMEHT aBapHH, TONorpaguyeckux
XapaKTepUCTHK MECTHOCTH, BHIOOP THITA CLIEHAPHA U
BPEMEHU 3KCIMTO3HLIMKM

Y
Pacyer napameTpoB Bhibpoca

Y

TepmoanHamuyeckmit pacyer

Y

r OnpeneneHne NPOCTPAaHCTBEHHO-BPEMEHHOTO pacripeneieH|s KoHueHTpauuu OB

ToxkcuiHoe BelecTBo?
Y

OnpeneneHne MPOCTPAHCTBEHHO-
BPEMEHHOTO PacTIpeaeeHus OnpeneneHue pa3Mepa 30HBI, OrpaHHYEHHOM

TOKCONO3EL HJa | BKIIB u 0,SHKITB, u Macch! BelecTsa,
y4acTBYIOIEH BO B3pBIBE (MCIONb3YETCA B
Ka4ecTse BXOAHOrO napaMeTpa)

Y

B3pbIiBoOnmacHOe BELIECTBO?

Puc. 10.1. Brok-cxema pacyeTa Ioc/IeACTBHIA aBapUItHOTO BbIGpOCa
ONACHBIX BEILECTB




asapuliinbix 6v10pOCO8 ONACHBIX BeUleCms 119

Ipunoxcenue Ne 11

Cuucok HCnoJ1b30BAHHOM JIHTEPATYPbI

1. MeTonuka olLieHKH TIOCIENCTBHI XMMUYecK1X aBapuil (MeToauka
«TOKCH»). M.: HTU «[MTpoMbiuierHas GezonacHocTb», 1993. 19 c.

2. MeTtoauka OueHKH NocaeICcTBUIf XuMuyeckux aBapuii (Meroau-
Ka «TOKCH-2.2», yrB. HTLL «ITpombiuuieHHas 6e30NacHOCTb», COTIL.
TocroptexHansopoM Poccun) // MeTonuKy oueHKH NOCAENCTBHI aBa-
PHii Ha OMacHbIX NTPOU3BOACTBEHHBIX 00beKTax: COOPHUK JOKYMEHTOB.
Cepus 27. Beinyck 2 / Kosut. aBT. — 2-e U3a., ucnp. 4 non. — M.: OAO
«HTL «[MpombitnerHast 6e3onacHocTb», 2006. 208 c.

3. O6uiue npaBuaa B3pbiBOGE30MACHOCTH Al B3pbIBOMOXApO-
OMacHbIX XHMUYECKUX, He(TEXMMHUECKUX U HedTenepepabaTblBalo-
wmx npoussoncts (I16 09-540—-03).

4. The HGSYSTEM technical reference manual (HGSYSTEM ver-
sion 3.0, Copyright © Shell International Research Maatschappij BV,
The Hague, 1988—1994).

5. Methods for the calculation of physical effects CPR 14E (Part 1, 2)
«TNO Yellow book», 3¢ edition, TNO, The Netherlands, 1997.

6.TOCT P 12.3.047—98 CCET. TloxapHas 6€30I1aCHOCTb TEXHOJIO-
ruyeckux npoueccos. Ob1Ine TpeGoBaHHUs. MeTonbl KOHTPOJIS.

7. Van Ulden, A. P., «A new bulk mode! for dense gas dispersion: two-
dimensional spread in still air, in “Atmospheric dispersion of heavy gas-
es and small particles» (Ooms, G. and Tennekes, H., eds.), p. 419—440,
Springer-Verlag, Berlin, 1984.

8. McQuaid, J., «Some experiments on the structure of stably-strati-
fied shear flows», Tech. Paper p. 21, Safety in Mines Research Establish-
ment, Sheffield, UK, 1976.

9. Kranenburg, C., «Wind-induced entrainment in a stably stratified
fluid», J. Fluid Mech. 145, p. 253—273, 1984,

10. ESDU Data Sheet 74031, Characteristics of atmospheric turbu-
lence near the ground — Part I1. Single point data for strong winds (neu-
tral atmosphere), Engineering Sciences Data Unit, London, 1974.

© Oy HTL, «ITpomsl Ge: b, 2008




120

11. Pasquill F. Atmosferic Diffusion, Ellis Horwood, Chichester, 27
edn., 1974.

12. Mauyaxk B.T., Xoysroe JI. K. TurneHuueckoe 3Hau€ HUE CKOPOCTH
HCTIapeHHs U JaBJieHUs N1apa TOKCUYECKHX BELIECTB, TPUMEHSIEMBIX B
ripou3BoacTee. M.: Mearus, 1959. 231 c.

13. Fauske H.K., Epstein M. «Source term consideration in connec-
tion with chemical accidents and vapor cloud modeling», J. Loss Prev.
Process Ind., 1988, Vol. 1, April, p. 75—83.




To BonpocaM npuoOpeTeHus
HOPMAaTHUBHO-TEXHHYECKOI JOKyMEHTaUNN
obpaLuarscs no ten./dakcam:

(495) 984-23-56, 984-23-57, 984-23-58, 984-23-59
E-mail: ornd@safety.ru

IMoanucano B nevarts 05.05.2008. Gopmar 60x84 1/16.
lapHuTypa Times. Bymara odceTHas.
[Meyats odceTHas. O6beM 7,75 ney. a.
3akas Nek2 8
Tupax 1000 3k3.

HayuyHo-TexHMuecKni UeHTp no He3onacHOCTH
B [MPOMbILLJIEHHOCTH
105082, r. Mockaa, INepeseneHosckuit nep., a. 13, crp. 21

Otrneyataro B Tunorpaduu 000 «b3CT-npuHT»
105023, r. MockBa, ya. DneKTpo3aBoackas, 1. 21


http://www.mosexp.ru#
http://files.stroyinf.ru/Data2/1/4293834/4293834857.htm

