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OEJEPAJIbHASA CIIVKBA
110 5KOJIOTHYECKOMY, TEXHOJIOTHYECKOMY
1 ATOMHOMY HAJI30PY
(POCTEXHA30P)

ITPUKA3

20 anpena 2015 Ne 158
Mocksa

006 yrBepxnennn PykoBoacTBa no 6e30macHOCTH
«MeToaHKa MOJIeIMPOBAHMS PACTPOCTPAHEHNS aBAPHIHHBIX BHIOPOCOB
ONACHBIX BeNIeCTB»

B uensx peanuzauuu Ionoxenus o ®enepanbHOi CIyx0e 10 3K0-
JIOTUYECKOMY, TEXHOJIOTMYECKOMY U aTOMHOMY Hal30DY, YTBEPXKIEH-
Horo noctaHoBieHueM IlpaButenbcTBa Poccuiickoit @enepalm ot
30 mtons1 2004 . Ne 401, npuka3sBaio:

1. VrBepmuts npunaraeMoe PykoBoncTBo o 6e3omnacHocT «MeTto-
KA MOJEJIPOBAaHMS PACIIPOCTPAHEHUS aBapMITHBIX BBIOPOCOB Ofac-
HBIX BCIIECTB».

2. TIpu3HaTh yTpaTUBIIKM CIUTY ipuka3 PenepaibHOi CITyKObI 110
3KOJIOTUYECKOMY, TEXHOJIOTHIECKOMY ¥ aTOMHOMY Hax3opy ot 14 ne-
Kaops 2007 . Ne 859 «O6 yTBepXIeHUU U BBEICHUH B AeiicTBue «Me-
TOOUYECKHMX YKA3aHUI 1O OLIEHKE MOCACICTBUI aBapUHBIX BLIOPOCOB
onacHsIx BewiecTs» (PI-03-26—2007).

PykoBoaureb A.B. Anéumn

© Odopmaenne. 3A0 HTLL I1B, 2015
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Ilpuaoscenue

PYKOBOJICTBO I10 BE3OITACHOCTH
«MeToHKa MOJIe/THPOBAHHS PACTIPOCTPAHEHHS ABAPHIHLIX BHIGPOCOB
OMACHBIX BEIECTB»

I. OBIITUE ITOJOXEHHUA

1. PykoBozcTBo no 6e3omacHocTH «MeTonuka MoneaupoBaHuUs
PacIpoCTpaHEeHUs aBapUITHBIX BEIOPOCOB OIIaCHBIX BEIIECTB» (a-
Jiee — PyKoBOZICTBO) pa3paboTaHO B LIETISIX COAEHCTBHUS COOMIOAEHHIO
TpeGoBanuit MenepasbHBIX HOPM U TIPABWJI B 00JIACTH MPOMBIIII-
JIeHHO#H Ge3onacHocTH «O01IHe NMpaBuia B3pbIBOOE30TTACHOCTH LISt
B3PBIBOIIOXAPOOIIACHBIX XMMUYECKUX, HePTEXUMHUECKHUX U Hed-
TernepepadbaTHIBAIONINX TPOU3BOACTB», YTBEPXKICHHBIX MPUKA30M
Poctexnamzopa ot 11 mapra 2013 ©. Ne 96 (3apeructpupoBad MuH-
1octoM Poccuu 16 anpests 2013 1., peructpauroHHsiii Ne 28138), Tpe-
6oBanuii PenepanbHBIX HOPM U IIPABWI B 0OJACTH IIPOMEIIIIEHHOMK
6e3omacHocTH «O61mue TpeboBaHMS K 000CHOBaHHIO 6€30IMaCHOCTH
OITACHOTO IIPOM3BOJICTBEHHOTO OOBEKTa», YTBEPXKASHHBIX IIPHKA30M
Poctexnanzopa ot 15 wionst 2013 &= Ne 306 (3apeructpupoBaH MuH-
1octoM Poccym 20 aBrycra 2013 r, peructpaimmoHHsit Ne 29581), tpe-
6oBanmit OeepabHBIX HOPM U IIPABIUT B 00J1aCTH TTPOMBIIUIEHHOM
GesomacHocTy «IIpaBuia 6e30IIACHOCTH XMMITIECKH OMACHBIX TIPO-
M3BOACTBEHHBIX O0BEKTOB», YTBEPKICHHBIX ITpHKa30M PocTexHan30-
pa ot 21 HosOpst 2013 . Ne 559 (3apeructpupoBan MuniocroM Poc-
cuu 31 nexabps 2013 &, peructparorHsrii Ne 30995).

2. Hacrosiee PykoBOACTBO CONEPXUT pEKOMEHIALIMH K pacyeTaM
30H aBapUUHOTO PacrpoCTpaHEeHUs OMACHBIX BELIECTB B aTMOcdepe
IIPY OLIEHKE PUCKA aBapuil 175l obecrieyeHUst TpeOOBaHMI TIPOMBIIII-
JICHHOH GE30IaCHOCTH TP MPOEKTHPOBAHKM, CTPOUTEILCTBE, KAk~
TaJIbHOM PEMOHTE, TEXHUYECKOM NePEBOOPYKEHHH, PEKOHCTPYKIIUH,
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3KCIUTyaTalluy, KOHCEepBalluy W JUKBUIAILMH OMACHBIX IIPOU3BOJI-
CTBEHHBIX OOBEKTOB, Ha KOTOPHIX BO3MOXHBI CiIydyad BbiOpoca OB B
arMocdepy, U He SBISIETCS HOPMaTUBHbBIM IPaBOBBIM aKTOM.

3. OpraHu3salyu, BHITOIHSIONUE pacyeThl 30H paclpoOCTpaHEeHHUS
OB B atMocdepe npu aBapusx, MOTYT HCIIOJb30BaTh HHBIE 0OOCHO-
BaHHBbIE CIOCOOBI U METONBI, YEM T€, KOTOPHIE YKa3aHbl B HACTOAIEM
PyxoBonctse.

4. B HactosiiieM PyKoBOICTBE MCITONB3YIOTCS 0003HAYEHUS U CO-
KpallleHHs1, a TaKKe TePMHHBI B OTIpENe/ieHHs, IPUBEICHHbIE B IIPU-
noxenusax Ne 1 u Ne 2 Kk Hacrosmemy PyKOBOACTBY.

5. PYKOBOZICTBO pacpOCTPaHSETCS Ha ONIACHBIE MPOM3BOACTBEHHBIE
00BEKTHI, HAa KOTOPBIX BO3MOXKHBI CJIy4au BEIOpOCca ra3000pa3HbIX WK
xuakux OB B onHOMa3HOM Wi ABYX(ha3HOM COCTOSIHMM C TUIOTHOCTBIO
0osblIIe, YeM IUTIOTHOCTh BO3AYyXa NP COOTBETCTBYIOLIUX YCIOBUSIX.

11. PEKOMEHAYEMbBIE METOJIUYECKHUE OCHOBBI,
JONIYHIEHUA U YCJIOBUSA BBIBPOCA OITACHBIX
BEIIECTB

6. Pacuetsl pacripoctpaHeHust OB B aTMocdepe, TpHBEIeHHEIE B
HacTosieM PyKOBOACTBE, OCHOBAHbI Ha MOJIC/IH PACCESHHS «TSKEIIO0-
ro» raza. OCHOBHBIMH OCOOEHHOCTAMU 00pa30BaHMS «TSIKEJIOro» ra3a
SIBJIIIOTCSI: COOTHOLLIEHME TLUIOTHOCTH ra3000pa3Horo OB u IutoTHOCTH
Bo3ayxa 6osiee 1, HU3Kasg TeMIeparypa, HAITMYUE a3PO30JIeH.

7. Monenp «TSDKeJIOro» ra3a yYUTHIBAeT CIEAYIOIIME TIPOLIECCHI:

a) IBICKeHUe obJ1aka ¢ y9eTOM U3MEHEHUSI CKOPOCTH BETPa MO BhI-
cote;

0) rpaBUTALIMOHHOE pacTeKaHue o0JIaKa;

B) paccesiHMe 00Jlaka B BEpTUKAIbHOM HaTlpaRJIEHUH 3a CYET aTMOC-
tepHoii TypOYJICHTHOCTH (MMOOMENIMBaHIE BO3MyXa B 00JIaK0);

T) paccesiHie 06Jiaka B TOPM30HTAIBHOM HalpaBJIeHHNH 3a CYET IO/ -
MeELIMBaHUs1 BO3IyXa B 00/1aK0, IIPOUCXOISIIIETO KaK 3a cUeT aTMocdep-
HO# TypOYJI€HTHOCTH, TaK M 3a CUET IPaBUTALIMIOHHOTO pacTeKaHUS

© Odopmaenne. 3A0 HTLL I1B, 2015



8 Pyxosodcmeo no bezonacrocmu «Memoduxa modeauposanus

[I) Harpes WIN oxXJIaxXAeHHe 00J1aKa 3a CUeT IMOAMEIITHBAHMS BO3-
myxa;

) ¢azoBrie nnepexonsl OB B o6make («ra3->KuIKOCTh» M «<KHIKOCTh-
ras»);

XK) TEIUIOO6MEH 001aKa ¢ MOACTMIAIOLIEH ITOBEPXHOCTHIO.

8. B Hacrosmiem PyKoBoncTBe MPpUHATEI CIEAYIONIHAE JONYIIEHHS:

a) razoobpasHoe OB cuuTaeTcs HaeaabHBIM I'a30M, CBOIICTBA KOTO-
pOro He 3aBHCST OT TEMIIEPATYPhI;

6) xunkoe OB cunTaeTcs HeCXKUMaeMO# XXKHUAKOCTBIO, CBOMCTBA KO-
TOPOH He 3aBUCST OT TEMIICPATYPHI,

B) TPaBUTALIMOHHOE pacTekaHue obyaka OB yuuTeiBaeTcs ¢ momMo-
MIbIO SMIUPUYECKOM 3aBUCHMOCTH;

r) OB HaxonuTcs B aBapUIiTHOM 000PYIOBaHHMHY IIpH JaBIEHNH, paB-
HOM WJIH IPEBHIIIAIONIEM aTMOC(HEPHOE;

I) ucteueHue 1 ucrnapeHue OB ITPoMCXOaAT ¢ IMOCTOSTHHOM CKOPOCTHIO,
COOTBETCTBYIOIICH MAKCHMAJILHON CKOPOCTY MCTeYeHUs (MCTIapEHU);

€) pas3/IvB XUIKOH a3kl MPOHMCXOAUT Ha ITOBEPXHOCTH 0€3 BIIUTHI-
BaHMHS,;

X) IUISI CTy4aeB OTCYTCTBUS OOBaIOBAHMS TOJIHIMHA CJIOSI Pa3/IUB-
merocs xunkoro OB npuHuMaeTcs pasHoii 0,05 M';

3) ocaxIeHue (KOHIEHCALMA) Ha MOACTIIIAIONIYIO TTIOBEPXHOCTD BhI-
6poca razoobpasHoro OB 1 ero xuMu4eckue IpeBpallieHus Mpyu pac-
CEesTHUM HE YUUTHIBAIOTCS

M) paccMaTpUBaIOTCS TOJBKO CIydau aBapuitHoro ucrexkanusi OB
U3 000pYIOBaHMSs, KOTIa OTBEPCTHS pa3repMeTU3alMy WM MECTa pac-
MOJIOXEHHUS aBapUIHBIX TPYOOIIPOBOIOB BCEM CEYEHHEM HAXOISATCS
BBIIIE WJIM HUXE YPOBHSA HasMBa Xuakoro OB B 060pyi0BaHUH, COOT-
BETCTBEHHO, PACCMATPUBAETCS UCTEYSHME TOJIBKO I'a30BOM JIHOO TOJIb-
KO XMIKOU (ha3kbl.

! TIpH HATAYAA JOCTATOYHBIX 00OCHOBaHMIA TOIYCKAETCA 3aIaHHE CTOS PA3TUTHS ¢ LIyOH-
HOM, oTHyHO# ot 0,05 M, B 9aCTHOCTU B COOTBETCTBHU C HOPMaMH ITOXapHO#H 0e30MacHOCTH
«OnpeseneHye KaTeropyui OMeIIeHUH, 31aHWH ¥ HAPYXHBIX YCTAHOBOK I10 B3pBIBOTIOXAPHOM
¥ TIOXapHO¥ ONaCHOCTH», YTBEPXACHHBIMHU ITprKa3oM MuHnucrepcrsa Poccuiickoii ®@exepa-
MM TIO JeJIaM IpaXaaHCKOH 0G0POHEI, Ype3BbIYaHBIM CUTYALIHAM W THKBHAALIMH TIOCIIEACTBHIA
CTHXHIHBIX OexcTauif oT 18.06.2003 . Ne 314 (HITB 105-03).




DACAPOCMPAHEHUs A8APUIIHbIX 8bIGPOCO8 ONACHBIX BEUleCmE» 9

9. B HactosinieM PyKoBozaCTBe MCMIONB3YIOTCS CTaHAAPTHEIE XapaK-
TEPUCTHKH aTMOCchepsl U TpoduIH BeTpa, a TAKKE N3BECTHBIC CKOPO-
CTU NOOMELIMBAaHUS BO3AyXa B BEIOpoC. J1j1st onmMcaHust yCTOMYMBOCTH
arMocdeps UCTionb3yeTcst 6 KiaccoB ycroiiuuBoctd — A, B, C, D,
E u F (no IMackyuny). [TepBbie Tpu Kiacca COOTBETCTBYIOT HEYCTOM~
yupBoit cTpatudukauyu atMocdepsl, MOCAEAHUE B — YCTOWYHUBOM.
Knacc D — coOTBeTCTBYeT HEMTPaNBbHOM CTpaTHdUKAIMY aTMOCGHEPHL.
Ilpennonaraercs, 4To B TEYEHUE BPEMEHH paclpocTpaHeHus obsiaka
XapaKTePUCTUKHU aTMOC(hEPHI HE MEHSIOTCS.

10. B HacToseM PyKoBOICTBE paccMaTpUBAIOTCS CIEOYIOIINE YC-
JIOBUSI U3MeHeHMs1 coctosiHus OB:

a) IPOJMBBEI XUIKOM a3kl UMEIOT, KaK TpaBwio, HopMy KBampa-
Ta, BIOJIb OIHO# U3 CTOPOH KOTOPOTO HAIIPaBJIeH BETEP; B CJIyJae ecliy
(axTUueCcKue TIOTIEPEYHBIE Pa3MepPhl NTPOJIMBA CYILECTBEHHO OT/IMYa-
10TCS OT MPOAOIbHBIX, JOMYCKAETCS IPUHUMATh MONEePEYHbIiT pa3Mep
NPOJIMBA OTJIMYHEBIM OT MPUHSATOTO B PyKoBonCTBE;

©) BEIOpOC MPOMCXOAUT Ha YPOBHE 36MJTH WIH IUIOIANKY (3TaXep-
KH), TI€ PaCIoJIOXEeHO TEXHOJOTHYECKOe 000pYIOBaHHE, PACCESTHIE
BBIOpOCA MPOXOAMT OT YPOBHSI IIOBEPXHOCTH 36MJIH;

B) B HaYaJIbHbIIi MOMEHT BpeMeHHU (Ha MecTe BhIOpoca) mepBuY-
Hoe o6ako OB nMmeer dopmy umnuHapa (puc. 3-1 npwioxernuss Ne 3
K HacTosieMy PyKOBOICTBY), a BEPTUKAIbHOE CEUEHHE BTOPUYHOTO
o6saka OB BHOJNb HampapieHUs BETpa BO BCEX CLIEHAPHSIX ITPENCTaB-
JIsIeT coOoM MPsSIMOYTOJIBHHUK (puc. 3-2 npuroxeHuss Ne 3 K HacTosIIIIe-
My PykoBonacTay);

r) Karyiu B 06Jiakax M TIPOJIMB XUAKOCTH Ha NOACTWIAIONIYIO IO~
BEPXHOCTH HE «3aX0JIAXXUBAIOTCS», TO €CTh UX TEMIIEPATYpa HE CHMXa-
eTcsl HIKe TeMnepaTyphl kuneHus OB;

JI) pacIipocTpaHeHHe BhIOpOCa MPOMCXONMT Hal TBEPHO pOBHOIM
TTOBEPXHOCTHBIO, C KOTOPO# HET 0OMeHa Maccoil, a eCTh TOJIEKO OOMeH
TEIUIOM;

€) y4eT MoAMEeILIHBaHUsI BOo3oyXa B 06Jiaka Ha HAYaJIbHOM 3Tarle BbI-
Opoca OCYIIECTBIISIETCS B COOTBETCTBUM C MpUIoxeHueM Ne 13 k Ha-
crosieMmy PykoBonctsy. I1pu OTCYTCTBMM AaHHBIX HOITYCKAETCS IIPH-
© Odopmienne. 3A0 HTLL 116, 2015
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HUMAaTh, YTO B HAYAIBHBIH MOMEHT BpeMEHH B 00J1aKax (TIepBUYHOM U
BTOPHYHBIX) OITACHOE BEIIECTBO BO3NYXOM He pa3baBieHo;

X) B obJlake CyliecTByeT (pa30BOe paBHOBECHE Ta3-XHUAKOCTb, 3TO
DPaBHOBECHE YCTAHABIMBAETCS MTHOBEHHO;

3) ¢a3oBbie nepexoasl OB NpUBOAST TOJBKO K UBMEHEHHIO BBICO-
ThI O0JIaKa;

M) TIpH OTIpeNieJIeHUU pa3MepoB 30H, IIe BOSMOXHO ropeHue (Wil
JI€TOHAIIMS) TOTUTMBHO-BO3OYLIHOM CMECH, MPEIIIOIaraeTcsi, YTo ro-
peHue (MId AeTOHAIYsI) MOTYT OBITh HHUIIMMPOBAaHbI B 00JIACTSX CO
cpenHel KoHueHTpauuei ot 0,5 HUXKHEro KOHUEHTPAallMOHHOTO TIpe-
Jlejia pacIipocTpaHeHUsI INIAaMEHM 0 BEPXHEro KOHIIEHTPALIMOHHOTO
npeaena pacrpoCTpaHeHUs TUTAMEHH.

11. PyKoBOACTBO HE PEKOMEHIYETCSI MPUMEHSITD TUOO PEKOMEHAY-
€TCsI TIPUMEHSATD C OTPAaHUYEHUSAMU B CIICIYIOLIUX CIIy4asix:

a) pacuet paccessHus OB B ITWIEBBIX YCIIOBUSIX (OTCYTCTBUE BETPA);

6) pacueT pacnpoCcTpaHEHHs1 BIOpOCca BHYTPH ITOMELLICHU;

B) pacnpocTpaHeHue Bbibpoca 3a npeneiaMu 6osee 10 kM ot Me-
cTa BeIOpOCa;

T) pacIpocTpaHeHHe BhiOpoca ¢ Maccoii OB B mepBUYHOM 00nake
6osee 500 T;

II) pacrpocTpaHeHue 06;1aKkoB oT nposnBa OB co CTOpoHOIT KBa-
npata mpoJusa 6omnee 500 M;

€) HaJI4Ke Ha IyTH IBIDKeHUs 00J1aKa NMpensiTCTBUM, pa3Mephl KO-
TOPBIX ITPEBBIIIAIOT pa3Mephl 001aKa;

X) paccessHust TBepasix OB;

3) BhITIaIEHUs] KOHAEHCHPOBAHHOM (ha3bl HA MOACTUIAIONIYIO TIO-
BEPXHOCTD M €€ TIOBTOPHOTO MOCTYIJIEHHSI B aTMOcdepy.

I1I. HEKOTOPBIE BO3MOXHBIE CLIEHAPHH BBIBPOCA
OIIACHBIX BEHIECTB

12. PyKoBoICTBO peKOMEHIYET IPOBOAMTD PACUYEThl IJIsSl CEAYIO-
LIUX cleHapueB Bhiopoca OB B 3aBUCMMOCTH OT XapakTepa pa3pylile-
HUsT 000pYyIOBaHMS U arperaTHoro coctostHust OB.
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CueHapuit 1. TTonHoe paspymieHue 060pyI0BaHUsA, CONECPKAILETO
razoobpaszHoe OB.

Cuenapuit 2. HapyuieHHe repMETHYHOCTH (4aCTHYHOE paspylile-
HHMeE) 000pya0oBaHMS, coAepxKalliero razoobpastoe OB.

CueHapuii 3. [TosHOe paspyiieHHe 060pyIOBaHUS, COTEPKALIETO
xunkoe OB.

Cuenapuii 4. HapyiieHue repMeTUYHOCTH (YaCTHYHOE pa3pylie-
Hue) o6opynoBaHusI, copepxauiero xuukoe OB.

ITo cuenapusim 1 u 3 OB nocTymnaer B OKpYKaloUIyio CPeay MIHO-
BEHHO; 110 cueHapusiM 2 ¥ 4 OB mocTymnaer B OKpyXaIoOLIyIO Cpely ye-
pe3 OTBEPCTHE IUIOLIANABIO S B TeYEHHE NPONOKUTEILHOTO BpPEMEHH.

CueHapuu 1 ¥ 3 TPUMEHUMBI TOJIBKO K EMKOCTHOMY 000OpYIOBa-
HMIO, CLiecHapuu 2 U 4 — Kak K EMKOCTHOMY 060pYZIOBaHHIO, TaK U K
TpyOOIIPOBOJAM.

Bo3MoxHbIe KOH(UTypaLuK 060pyI0BaHMS M CXEMBI ETO Pa3pyIlle-
HUSI IPUBEIEHBI B IPHIOXeHUH Ne 4 K HacTosiieMy PyKOBONCTBY, BO3-
MOXHBIE CTAIMM PA3BUTHSI aBAPUIHBIX CUTYALIMI IIPUBENEHEBI B IIPHU-
noxeHuu Ne 5 k HacTosiieMy PykoBozacTBy.

[IpuBeneHHbII NepeyeHb ClieHapUeB BHIOPOCa HEe OXBATHIBAET BCETO
pa3Ho00pa3us BO3MOXHBIX CUTYallHii, TO3TOMY IIpU BeIGOpE CLIeHApHs
LIS CJTy4YaeB, He MEPEYMCIIEHHBIX BHIIIE, PEKOMEHIYETCS PYKOBOICTBO-
BaThCs COOOpaXXeHUSAMH (PU3NIECKOTO MOI0GHS TPOLIECCOB.

ITpu MporHO3upPOBaHHUK HAUOOJBILINX MACIITAG0B XHMUYECKOTO 3a-
paxeHrs U pa3MepOB 30H, OTPaHUYEHHbIX KOHIIEHTPALMOHHBIMHU TIpe-
JieslaMu pacrpoctpaHeHus iiamenu OB, B KauecTBe MCXOMHBIX TAHHBIX
PEKOMEHIYETCsl IPHHUMATD:

a) CLIEHapUii C TTOJIHBIM Pa3pyHIEHUEM EMKOCTH (TEXHOJIOTUYECKOI,
CKJIAZICKO#, TPAaHCTIOPTHOM U Ap.), conepxaileil OB B MakcuMaibHOM
KOJIMYECTRE;

0) cueHapuif «'MILOTUHHOTO» pa3phiBa TPYOOIIPOBOAA C MaKCH-
MaJIBHBIM PacXoIOM MPU MaKCUMAJIbHOM JUTUTENILHOCTU BBIOpOCa;

B) METEOPOJIOTMYECKUE YCIIOBUS — KJIaCC YCTOMYMBOCTH aTMoche-
pbl — F, cKopocTh BeTpa Ha Beicote 10 M — 1 M/c.

© Odopmnenne. 3A0 HTL 1B, 2015



12 Pyrxoeodcmeo no bezonacrocmu « Memoduka modeauposanus

IV. PEKOMEHAYEMBIE UCXOJTHBIE JAHHBIE ¥ TIOPSI/I0K
PACYETA XAPAKTEPYCTHK BBIBPOCA OITACHBIX
BEIIECTB

13. McxonHbIMM JaHHBIMM JUTSI pacyeTa XapaKTepUCTHK BHIOPOCOB
OB sasistiotes cBoiictsa OB, TexHONOrMYecKye JaHHEIE C YUETOM Mapa-
METPOB 000pYIOBaHMs, B KOTOpoM obpariaercsi OB, clieHapuy BHIOPO-
ca OB B armocdepy, xapaKTepUCTUKK TEPPUTOPUH BOJIU3HM aBAPUITHOTO
00BeKTa, METEOYCIOBUSI HA MOMEHT aBapuM. [TomHbli [TepevyeHs naH-
HBIX, HEOOXOIMMBIX TS IIPOBEACHUST PACYETA IO OLIEHKE ITOCIICACTBHI
aBapUITHBIX BHIOPOCOB OMACHBIX BEIIECTB, 4 TAKXKE MOJIEH KOHIIEHTPALIK
Y TOKCOJIO3, IPUBEIIEH B pwiioxkeHUu N2 6 K HacrosiiieMy PyKOBOICTBY.

14. OCHOBHBIMH BEJINYMHAMH, PACUET KOTOPHIX TPOBOIUTCS B CO-
OTBETCTBHU C HACTOSIIMM PYKOBONCTBOM, SIBJSIIOTCS:

a) NMPOCTPaHCTBEHHO-BPEMEHHOE pacmpeae/ieHue KOHIIEHTpalluii
OB ¢ yyeTOM MakCUMAaJIbHO JOCTUTAEMOM KOHIUEHTPALIMU B TaHHO
TOYKE Ha IIOBEPXHOCTH 3e€MJIH;

6) MpoCTpaHCTBEHHbIE pa3Mephl 30H TOCTHXEHUS MMOPOTOBOM 1
CMEPTEJIbHOM TOKCON03 MPH MHTATSILIMOHHOM BO3NEUCTBUM Ha Opra-
HHU3M 4eJIOBEeKa, pa3sMephl 30H TOKCUYECKOTO IOPaXeHUsT 3alaHHOM
BEPOSITHOCTHU IO NMPOOUT-PYHKUMAM, IIPUBENEHHBIM B Tabu. 7-1, 7-2
npunoxenus Ne 7 K HactosilieMy PyKoOBOICTBY;

B) pa3Mepbl 30H, OTPaHUYEHHBIX KOHLIEHTPALIMOHHBIMU NpeaeaaMu
PacIpoCTpaHEeHUsI TUIAMEHH;

1) KonuaectBo OB B o0nake, cioco6HOE y4acTBOBaTh BO B3PBIBHBIX
MpeBpalieHUsIX (TOPEHUH U IETOHALIMH );

1) xonmdectBo OB, moctynaroliee B OKpYXallylo Cpeay B razo-
BOH U XUIKOH (a3zax;

¢) kommyectBo OB, pacripocTpaHsioleecs B aTMocdepe 1 Bhilana-
Io1LIee Ha MOACTUIAIOLIYIO TOBEPXHOCTD (MPH HATMYMU XUIKOH (ha3bl);

X) TUIOIIAb MPOJIMBA U CKOpOCTh UctapeHust OB u3 nposnusa (ipu
HaJIMYMH KUIKOH (a3bl);

3) IpH IIPOJIOIXUTENBHOM BBIOPOCE OIpenesieTcs CKOpOCTb M JUTH-
TeJBHOCTH NocTyruieHUs OB B oKpyxKalolyio cpely, Macca KarneJbHbIX
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BKJTIOYEHMH B 001akax (TIepBUYHOM U BTOPHYHEIX), 2 PEKTUBHEIE TEM-
neparypa 1 IJIOTHOCTh B 00J1aKax, TeOMETPHYECKHE XapaKTePUCTHKY
06:1akoB (3¢deKkTUBHBIE BRICOTA U paguyc(IIOIyLIMPUHA), CKOPOCTH
pacrnpoctpaHeHHs 00J1aKoB, BpeMeHa IMOAX0Aa U MOoPpaxkaloIIero aeii-
CTBHS 00JIaKOB.

15. B ob1ieM ciyyae it BBIOPAHHOTO i-T'0 CLIEHAPHsI pEKOMEH/IYET-
€5 PaCCUUTHIBAThH CIEAYIOIME XapaKTEPUCTUKH BEIOpOCa:

0; 01 Oe
0, Q3. 45 a5 a7 4> 5> 4 Dois Aar's G G 15 15 7, 275 87,
(3
P, P P P P/ 05, R, B, B, By, B!, By, H, HX, Hi, H™, H}, Hy.

i 1

JIins cueHapusi 4 pu UCTEYEHUH U3 TPYyOOIIPOBOAA, €CIH KOJIHYE-
ctBo OB B 0TCEKaEMOM YyUyacTKe aBapUitHOro Tpy6oIipoBoaa COCTaBIIsIET
6onee 20 % obuieit Macchl BbIGpOCa, HONOJHUTEILHO PEKOMEHIYETCA
PaccYMTHIBATS:

TC. BBIG oTc. BbIG otc. Bu6  goTC. BHIG oTc. Bbib oTcC. BbIO
q? ’ q?xi > P ’ ’1 ’ Bi 4 Hx .

16. st cuieHapust 1 XapakTepyCTHKU BHIOPOCa PEKOMEHAYETCS pac-
CYMUTBIBATS MO ceayomuM hopmynam:

0 =0 1)
eciu u3BectHa macca OB B o6opynoBaHuu Q, Wi
u VA
= —_—— 2
%= @

ecsiv HeusBecTHa Macca OB B obopynoBaHuu Q, HO U3BECTHEI O0b-
eM obopynosaHus V|, naBjaeHue B 060pynoBaHuM P, M TeMNiepaTypa B
obopynosaHuu T:

=0, 3

1

G == =g =g = =g = = = = = =0,'(4)

! laHHBIE ¥ HIDKECTIEAYIOIINE AHAJIOTMYHbIE OOHY/IEHHA HE HMEIOT (PM3HIECKOrO CMEIC/IA H

Heob6X0oaMMBI U1 GOpMaIN3aLIMH ITOACTAHOBOK B (hOpMyJiax; paBeHCTBO Ha KaKoi-IMGo craauu

HYJIIO HAYaJIBHBIX pa3MepoB oﬁ.naxa, TDIOTHOCTH M pacxoia (Pb‘l'ﬂ KOJIMYECTBA OIIACHOIO BEHLIC-

CTBa) B HEM, a TaKXe JUIMTE/IbHOCTH NIOCTYIUIEHHS ONACHOTO BELIECTBA B aTMOc(hepy o3HayaeT
OTCYTCTBHME JAHHOH CTAAMM Pa3BUTHS aBapUIHHON CHUTYalIMH.
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tlx( = t}r = t‘m = t]" = t‘: = t](rrc. BB — 0’ (5)

1
BHO __ _P_Q_ Y
P =P [ P’ (6)
rae p, = Q,/V,— IWIoTHOCTH razoo6pasHoro OB B 060pyn0oBaHUH:

PE =PI =P =P} = pf = pye =0, D

TIpu OTCYTCTBHU AaHHBIX O HAYAIBHBIX pa3Mepax MepBUYHOro 06-
JIaKa peKOMEHAYeTCsl IPUHUMATh €r0 PaJyc PAaBHBIM €r0 BBICOTE:

9
R=H=+——, 8
1 1 np;mﬁ ( )

Bx=Br=Bm=Br=Be= Bommo =), ©)

}le= le = Hlm = HIH = Hle = 1{]070,%16 =(). (10)

17. [l cueHapus 2 XapaKTepUCTUKH BEIOpOCa peKOMEHIYETC s pac-
CYMTHIBATh MO CiIenyomumM hbopMyam:

0,=05,=0 11
Ea
0> L !
IOKpUTHYECKOE HeTedeHue (mpu B, | y+1/ )
2 T+
- Y BEI_[A]"
=0,85 2——PBp,|[ L | -| =
ezl (33| e

X
£ (2"
CBEPXKPUTHYECKOE HcTeyeHue (Mp1 B, y+1) )

' TIpu pacuere mo popmyie (6), a Takke 1o popmysaam (18), (38)—(39) u (79)—
(83) npu HAIMYHK TOCTOBEPHBIX NAHHBIX O HAYAIBHOM IUIOTHOCTH BhIGpOCaA 10-
IyCKaeTCs 3aiaHue MHOI BeTMYUHBI C TIPUBENEHUEM COOTBETCTBYIOILIMX OOOCHO-
BaHMM.
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13)

Ecniu ucreyeHre NpOMCXOIHT U3 TPYOOIIPOBO/IA, Ha BXOJIE KOTOPOTO
CTOUT KOMIIPECCOP, U S IPEBOCXOAUT BeMIuHY 0,25 ,» TO g;" TIoJ1ara-
€TCS1 paBHBIM pacxony KOMIIpeccopa g ™

=G =g =g = =gy =qY = any =g =dus =qas " =0, (14)
7 =min((0+0,)/87 s to+ O /T trrona)> (15)

ecnu usBecTHa Macca OB B o6opynoBanuu Q, u
t2 —mm[RT e Q-rp/ orc+Q'rp/q;u’ tJmKBH.ElJ’ (16)

eciy HeuspecTHa Macca OB B o6opynoBanyu (J, HO H3BECTHBI 00b-
eM obopynosanus V,, nanenue B o6opynosanuu P, u Temreparypa B
obopyznosanuu 7

pr=p=pr==en=(, a7
1
m_o [ B
) Pz[ R’ (18)
roe P, = %Tz — TJIOTHOCTH razoo6pasHoro OB B 060pynoBaHuy:

P = pr=py=py=ps=pyemo=0. (19)

IIpu OTCYTCTBUH JAHHBIX O HAYAIbHBIX pa3sMepax BTOPUYHOIO
00J1aKa pEKOMEHIYETCH IS TIPSIMOYTOJIGHOTO CEUEHHsT 3TOTo 0bIaKka
MIPUHMMATB €ro MOJYIIMPHHY PaBHOM eTo BBICOTE!:

! B dopmyie (20), a Taxxe naztee B popmynax (30), (34), (43), (53), (57), (60), (64), (68),
(71), (73), (74), (77), (80), (81), (85), (86), (88)—(93) 1 B cooTHOmEHHUSIX TTOCTE HOopMYAHI (56)
UCIIONb3YETCS BETHUHMHA U ‘050 » KOTOPasI BLIYMCIIAETCS COIIACHO (popMyIte (120).
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16 Pyrosodcmeo no Hezonacrocmu «Memoduxa modeauposanus

Hy=By= B (20)

2p3 Up 2
R,= Bx=Br= B = Brems =), (1)
[{2 = H2)1< = qu = [‘{26 = Hzo'rc BLIG — O (22)

18. [1ns1 cueHapus 3 XxapaKTepUCTHKHA BHIOPOCAa pEKOMEHIYETCS
pacCYUTHIBATH MO cAenyIoLuM GhopMynaMm:

Q=0+ 0r+0; t 0, (23)
—
0" =0 = (24)

rme o — oObeMHas JoJisi O00pYAOBaHUS, 3aII0JIHEHHASI Ta30BOM (ha-
30i1 (popmyna (24), npUMEHSIETCS, €CJIY 3apaHee HEU3BECT-
Ha BeJIMYMHA Q) ):

o l_exp(_cp(fs sz WDJ , 25)

or =min{0Q}, 0*-05}, (26)

Q.= 0 (27)

Q;:nﬂn{%"TmZ;E - Kucnpn m\/— 0" — Ol —OF } (28)
F=mﬁn{—Q};;5Q——“—§;—Q?,Em};l 29)

! TIp¥ HATMYHH JOCTOBEPHBIX HCXOMHBIX JAHHBIX O TEOMETPUY M XapaKTEPHCTHKAX TIOBEPX-
HOCTH, Ha KOTOPYIO IIPOUCXOIUT IPOIHB, FOTTYCKAETCS 3aaHNe WHOM TUTOIAAM TIPOJIMBA C TIPU-
BeEHHEM COOTBETCTBYIOLIMX 0GOCHOBAHHIL.
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rae F _— 1ioniaas KOHTaKTa ¢ TBEPAOi MOBEPXHOCTHIO, 3Ta IUIOILAAbL
BKJIIOYaeT Kak OOKOBYIO ITOBEPXHOCTh OOBAJIOBaHUS, TaK U
MOACTUJIAIOLLYIO TOBEPXHOCTD; MPY ITPOJIHBE HA HEOTPAHM -
YEHHYIO TIOBEPXHOCTh WJIW BHYTpH oOBasioBaHus (0e3 no-

CTHKEHUsI TIPOJIMBOM ero rpanuu) F = F;
\/t_=min zT_TKPlH-'_IIL_TmI 7"ucnpn X
o 2AH,_ n
1 Frow | 2MF
X ~ - N ) (30)
Ju107°(5,38+ 4,105 03 ) P F \ 450003
1 1
p, =760exp| AH,, . W| ————1|/R |, (31
Tmm Tnpxn
Y-I"IPHB = max{ 7:30311’ T;mon}’ (32)
T = T L>T,,, 133
mpon ™ T, B OCTA/ILHEIX CIIydasX, 33)
@ = F\u107(5,38+ 4,14 01 ) Py (34)
B =4=0y =45 =0 =0y =G =y =y =0as =Gy =0 (35)
45=(0-0)/a3, (36)
t3x( = I3r —_— 1-31';1 — [3: — t3o1'c‘ BbIO — 0, (37)

! IIpu pacuete HHTEHCMBHOCTH UCTIAPEHMS U3 NIPOIMBA 110 hopMyiiam (34), (57), (60), (64)
U (66), a TaKXe MPH KCTIOIb30BAHHH MHTEHCHBHOCTH HCIAPEHNs B Ka4eCTBe BCIIOMOTaTelb-
Ho# BesTHuuHB B hopmynax (30), (53), (65), (67), (68), (71), paBHo Kak H B YETHIPEX HEHYME-
poBaHHBIX QopMynax, nocie hopMyst (56) JonyckaeTcs MPH HATHYMK AOCTOBEPHBIX JTAHHBIX
3afaHue MHBIX HHTEHCHUBHOCTEH UCIIApEH S C IPUBEICHUEM COOTBETCTBYIOLINX OOOCHOBAHHIA.
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o O
| Targo
BhI
3 = ! (38)

££ 5 i B OCTaAJIBHBIX C.
TTydasx,
RT| B

L>T oI >T,

Do =P (Touss By )= 22 tpu Ty > T ot T, > Ty,

ST (39)
—Z% pocraneHBIX CIyYasX,

3

pr=p;=p;=py=p;= e =0. (40)

IIpu OTCYTCTBMM NaHHBIX O HaYaJbHBIX pa3Mepax NepPBUYHOTO U

BTOPHYHOTO 00J1aKOB PEKOMEHIYEeTCs IJIsSl EpBUYHOTO obJaka Ipu-

HYMAaTh HAYaJIbHBIA PaAuyC PaBHBIM €0 BBICOTE, a MOJIYIIUPHUHY BTO-
pUYHOro 06J1aKa — MOJIyIIUPUHE IIPOJIUBa:

QS
R =H, =3—=2—
3 3 13 n:p;uﬁ 4 (41)

B! =0,5VF, (42)

Hy =g/ (20,4,B503 ), 43)

Bf =By™™° =B] = B}" = B; =0, (44)
H=H™"=H'=H™=H: =0. (45)

19. g cueHapys 4 XapaKTepMCTHKHU BBIOpOCa peKOMEHIYETCS pac-
CUMTHIBATh IO CIIEAYIOLINM (hOpMYIaM.

Ecau ucteyeHre MPOUCXOIUT U3 TPYOOIIPOBOJA, Ha BXOIE KOTOPO-
IO CTOUT EMKOCTb Y BeJIMYMHA S IPEBOCXOIUT O,ZSm, 60 UcTeueHue
MPOMCXOAMT HETTOCPEACTBEHHO U3 EMKOCTH, TO PAacXol OTIPENEIISETCH
o opmyie:
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Gous = 0,68 sign (0% ). [2HgpZ +2p, (P~ p, (T,))+ b (T 2u(B) 4
K Clom
1 1
e p, (1) =F CXP[AHWH[——?)/R} (46-1)
nm 4
[ A)
( o Pa(T )) R T, — IUTOTHOCTS razoo6pasHoro OB npu TeM-
nepatype 7, n naBnerm p(T); (46-2)

K— (l)yHKuym 3aBHCAILIAS OT L — [UIMHBI yyacTKa TpyGONnpoBoaa
OT BXOZIa IO MECTa Pa3repMETH3aLMH (B CITyyae HCTEYEHUS HETIOCPeI-
CTBEHHO U3 eMKocTH L = 0).

AH, pz(n,pa(n)) L
20 (7 (1)~ B) Gyl 30D,
118, 30D, <L<50D,,
K={1,33, 50D, <L<100D,, 7
1,54, 100D, <L <200D,,
1,82, 200D, < L<400D,,
2,1, 400D, <L.

0<L<30D,,

Ecnu ucteyeHue NpoMCXOAUT U3 TPYOOIIPOBOa, Ha BXOIE KOTOPO-
rO CTOMT Hacoc, a BeJIMYKHA S TIPEBOCXOIUT 0,2Sm, TO g, TIOJIATAETCS
PaBHBIM PacXofy Hacoca g,

B ocTajibHBIX Cllyyasix pacxoj onpenessiercs mo hpopMmyse

P,—-F,
Gos =sign (055 )0, 6Spm,/2Hg+2 . (48)

B cnyyae ecnu icTeyeHHe MPOUCXOAUT Yepe3 TPYOONPOBO U KOJIH-
yectBO OB B 0TCEKaeMOM YyJacTKe aBapUifHOTO TpyOGOIIPOBOIA COCTAB-
nsieT 6osee 20 % oO1ueit MacChl BEIOpOCa, TO PEKOMEHIYETCS paCCMO-
TpeTh UCTeUeHHeE mnocse 6JIOKMPOBKY aBapuitHoro yyactka. CKOpocTh
BeIOpOCA Ha 3TOM cTanuu OyIEeT COCTaBIATh
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0,6prsign(Q:mm)\/2H$°g, T, < T

-FR
0,65p,sign ( Qo ) \/2H;”g+2p“—(]';‘i——i, T, 2T,

x

(49)

orc
Do =

Ecnu ucTedeHre U3 TpyOONpoOBOIa Mocjie OTCeYeHNs aBapUHHOTO
y4acTKa He paccMatpuBaercs, To ¢° . = 0.

BbIG

0, =min{Q?} +0%, (G +8)E+(Gh oo+ o) lome +

T T +|T | )“ncnpn xom" } (50)

0 ”,’ » ’
Qx4 = q4t +q4 omtorc’ (51)
. 0 ’ ’
Q74 = min {QZ + Oy~ Oas 4t +qaonclore ™

2
BTt ] i, B (52

\ﬁ;zmm{z,-TmHE—Tml AsCiP o

2AH,, n

1 2«/' } (53)
X ~ 0 >
107 (5,38 44, 10,000 ) P, | o084

* Y. 4
’ 1 , » : ’, QH +QHTP
F= [(QBmﬁ—q4_q4)mm{t’ f}-l-
o6

0,05p,

BRIO

+(q§::6 —q:tm‘c - q:arc)min {tc,mc’ ——%?cf;}]’ (54)
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’ . ’ Qfo + QZ‘V
t=minlons fores Inmemas fhems— —— (> (55)
Toeis
QK
’r . ’ ’ Y 4 ’ - H °™C- TP
Lo =MD Ly —F, tnuxsn.a AR i ) o1 H (56)
Dou6
rne F__— rionraab KOHTAKTa € TBCleOiI MOBECPXHOCTHIO, 3Ta IVIOWIanb

KOHT

BKJIIOYAeT KaK GOKOBYIO ITIOBEPXHOCTh 00BAJIOBaHMS, TaK U
MOACTHIAIOINIYIO TOBEPXHOCTD; MIPY NPOJIMBE Ha HEOTPaHU -
YeHHYIO ITOBEPXHOCTh WIM BHYTPHY oOBasioBaHus (6e3 1o-

CTHXEHMSI TIPOJIMBOM €ro rpaHun) F, = F’;
7 »y 7 + TP

(qBHG _q4 _q4)—Hq—H_

Lo = 2616 TIPY TIPOJIMBE B OGBATOBAHHUE
FJu107 (5,384 4,140,404 ) P,
u
.= 0,050, TIPY MIPOJIMBE HAa HEOTPAaHUYCHHYIO
" Jn107 (5,384 4, lugge ) Py
TTOBEPXHOCTb;

’ ” oTC ’ s onm
(Gous = 94 = 94 fore *+(Toms — hore — Glore ) o

atc
£ = Desi6

e Fu107™(5,38+4, 140,444 ) P,

[IpH TIPOJIUBE B

obBasioBaHue
74
Lrw = 0,050y TIPH NPOJIMBE HA HEOTPAHHYEHHYIO
" Ju107 (5,384 414G, 444 ) P
MMOBEPXHOCTb;
1 1
rae p, =760exp| AH, 4| ———|/R | — #aBJieHUE HACBIILIEHHBIX
Tlnm T TIpHB

rnapoB OB npu npuBeneHHOI TeMIlepaType Tnm, KoTOpasl IIpUHUMa-
eTcs PaBHOM MakCMMyMy M3 TeMIlepaTypsl Bodayxa 7, ¥ TemIiepa-
TYpPBI KUIKOM a3kl B IPOJIMBE B HAYATLHBIA MOMEHT BpeMeHH T, -

TanB =max(T,_, an‘). BesnunHa T, TNPUHAMAETCS aHAJOTMIHO

€ Odopmienne. 3A0 HTLL 116, 2015



22 Pyxosodcmeo no besonacrocmu «Memoduka modesup A

?:;(hfxyne @3 T, =T, mou [,>T, uT . =T,BOPOTUBHEIX CTy-

gF =min{gy ¢4 +ai+FAII0®(5,38+ 41500, ) P}, (57)

Co (T =T +| T = T
A =qm{l—exp( AN 2AH,,L4 |)]} (58)
g, =q%r =min{q}, qus—di} (59)

4 = min{ g7, i+ T + 107 (5,38+4,1u53525°) p, ). (60)

7y~ Ton 1)
q;m=q$c5[l—exp( P AT i A 61)

P Om.w6=min{q' s Qo — 94 },
Trore = D4 4orc> 4Bub 4ot (62)

4% = g7 = 9 = 9xs = 0.0, ©3)
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F\Ju107 (5,384 4,1u§ 54 ) P, +0,85%
2 1t bt
. R Y -1
Xmin 2“’1‘]3494 L (& BipgY 2 s
v-1 B, F, ‘ Y+1
b0 e+ AT <t mabo £+ T >
Q% > Qe
g, ={ FJ107(5,38+4,1uf 444 ) P, +0,85% (64)

2
: Y B B
Xmin 2-_pu T, Pu\ Py 1), Tmm -
71 (e (2 (1) >(pn<nJ (pﬂ(m
¥+1
TP (a1, Tt 2|
pn 4pnp}14’ mYY+1 s
O A+ >t O =0 ey s Ty > T

HOTeTP

’ ’ x oTC.BHIG X _ K
0, £ Htg +3 8 > tores Doy = T, <.
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Smax V11076 5,38 p, +0,85x

2 i ]
. v By B\ 2 1
Xmin 2—Pp, || 2| -| 2= > 4P4'Y s
-1 A) \& Y+l
TGO £y f) LTI, b0 e+ I >

oTC
XK
Qe > Qe

94" = 1 Snax 1107 5,38, +0,85 (65)

=4IN]
-2
I3

+

Xnin 2}—’_(71)5(3)9“(&(71)’ Tm)( BR} )_(p"l% )Y |

P(T4)
2 W
J;’Tmpa(%(n)» Tnm)Y(m]v s

orc. BG

’
EHt] o+ +1] >toes O = Qpronn W T, > Ty

0, e+ H P >t O = O 8 Ty STy

q; =F\Ju107(5,38+ 4,168 454 ) o +5,388, 110 b, (66)

g5 =5,388 . Ju10°p,, (67)

rme S — 3bdeKTuBHAs IIOLIANb SMUCCHH U3 Pa3TepPMETU3UPO-
BaHHOTO O0OPYIOBaHUSI (OIPeeNIeTCs C YYETOM MaKCH-
MaJIBHOH IUTOIany CBOOOIHOM MOBEPXHOCTH B 060pyIO-
BaHUK S p) HaXOOUTCS U3 COOTHONICHMUSI:

S =min{soﬁop’ p:u33W4S/(\/ﬁ'5’38.10_6p“ )}’ (68)

max
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)K+ Y. 3
t:(=n1in QH QHW —t” Lore -t ? (69)
oue
.BHIO : ’ x ’ Qm‘"" ’
1 =mm{t,mnm —f -ty =, 22 —tm}, (70)
Dous
3 + 2K
Gous | 1¥ +mini 7, O + Qi
Dsu6
T FJu107(5,38+4, 14404 ) Py
Qo
q::‘cs t;n"c. BHIG +min t;m, HOTC-'P —Q4—q.’,“t4 qzrc nmﬁt‘:‘m: BHO
BLIG
+ ., (71)

Fn107(5,38+4,1u] 444 ) P,

Ec/im nposivB MPOMCXOIUT B 0OBATOBAHKE, TO IUIOILAAb IpoauBa F
COBHAZET C IUIOLIAAbIO O0BAIOBaHHs, B IPOTHBHOM CiIy4ae TLTOLIaAb
IIPOJIMBA OTIpeAeNgeTcs o cienyrolei popmyrne:

qms(t,, +mm{ Q” *+ Oy }] + qmﬁ[tf{“’ w6 +m1n{tm, Q';:" }]
Gsu6 [’ e _

0,05p,

F = min- o, _min{quuGs qIA +q;}: - mm{q;':& q;o'n: + q;m};m'mm [ (72)

Tpus — 94— 94 Ty ~ Qiore ~ Jiors
\/—10"’ 38+41u03¢¢4)pﬂ «/_10 (538‘*'41“3;;?6)%
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v
4 =miny

tr

max

tt:mx IpH £, —tzx‘tgwjus—‘t;m“t’>t;1ax

C (T:t—-Tmn.*‘II:t —Tmm

2AH

KHII

05, +min{Q%, (05 -0k )}[1—exp[_ ’

l)]] +

g5 — F 107 (5,38+4, 15,404 ) 1,

4 ’

x oTC. BRIO
o — 11—t -t .-t
3 6 4 4 r
npu to‘rc —t:( —t;m: . —tmc -r< tmax

e > 15 +HIT ™0 41+

- C(T,-T T.-T
[Q;,c+(Q;';—Q;,p)[1-eXp(_ (T 22[};,4 ml)J]]

KHn

g5~ F1u-10(5,38+4, 15,4 ) 2,

b

e SEE 70 41+

. r o orC. BHIG 3k
min sum ¢ £ e 1750, £F),

JIMKBHA ®

t

L HCIx

Cp (H_Txﬂn +|]:3_T;cunl)

2AH,

KHn

(Q‘+(Q*+Q§—Q:—Q:m)[1—exp[~

(73)

g5~ FJ1u-107(5,38+ 4, 15,404 ) 7,

)

9t
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£, =min;

.

C

4

(Z} “Txrm +|T:1 —TKHHD

2AH

KHIT

x orc¢. B ’ ’ r
oTc. BRIG s
— 14 '—tom

1 _an torc _tf —t’_tz '<‘ trl;lnax

>E AT 4 o]

tOTC

£ onpu t — 1T gt > T
Opre +min{ 0., (0%~ O )} 1-exp| -
4
95

C (Il “—Tmm +IT4 _—Tmml)

Q&c"’(Qﬁ;"QZW) l—-exp —

2AH,,

114

'
qd4
1o SEE T 11+ +1]

. royr orc. BHI6 K T
mmsum(tnmm, Uy toes s s Iy t4)
M _ T T

tmax - tmax t4’

>

(75)

(76)
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, +07
Gous | £ +mind?, O+
» Don
[3 +
FJu107(5,38+ 4,15 444 ) Py

|, O r
qms(tf“ ""5+mm{tm e R AR i il

qsuﬁ

il

+ (77
Fu107(5,38+4, 16544 ) 2, “n
(05-05n +0"-0F)
9s
C (T, '—Tm+ T, _Tmm TH _ M

tjzmimx[l—exp( P( 4 2AHK,L4 D)]—tﬂ—u ~t5,t, (78)

000 UM (Fyys £ Lo 15705 15, 05, 15%, £1)

J

Oy
_— —, L, >T, wm T,>T .,
pas = P g (79)

0 B ocTaIBHBIX ciryqasx,

'
pKKl'l . ” ’ - X
MN(Gys — 594 + FM107(5,38+4, 12y ) 2
pi =mpu I, > T wmn T, > T, (80)

LA

B OCTAIBHBIX CIIy4Yasx.
RT, Ty
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q:‘m BLIG
p bl
mm(qms qm;q‘km‘i'F\/_]O‘ (5 38+4, luo'rc Bl G)Pg
P = Y pi T, > Ty 1 T, > Ty 81)
L5 B OCTAJIBHBIX CII
yHasX.
4
1
r_m_ (R
P p“{& ]' (82)

F,
THePs =%F4'
: 4

Pin TPU T, >T, wmm T, >T
Ps=Ps={u B, (83)
R B OCTAJIbHBIX CJIy4asX.
RT,
IMpu oTCYTCTBMM JAHHBIX O HAYAIBHBIX pa3Mepax NEPBUYHOTO 06-
JiaKa peKOMEH/IYeTCs] IPUHUMATD €T0 PAaJUYC PABHBIM €TI0 BHICOTE:

Ry=H, =32 (84)

BHIG *

"94

IIpu oTCyTCTBUM JaHHBIX O HAauyalbHBIX pa3sMepax BTOPHYHBIX 00-
JIaKOB, HGOPMUPYIOIHUXCS TIPU HAJTMYUH NIPOJIMBA, PEKOMEHIYETCS LISt
00J1aKOB IPMHUMATh NOJYLIMPHHY BTOPHYHOTO 00j1aKa paBHOI IOy~
IUMPUHE TIPOJIMBA, MO0 B OTCYTCTBHE IIPOJIHBA;

0,5VF, ecm g,.5 > 44 + 45,
Bf = A (83)

, €CIH Gy = g4 + 45,
2p4uo T = 92144
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0’5\/177 ecnu q::ﬁ > qilo’rc + q;m’
B:“’ 86 _ o1C BHG (86)

94 orc _ "
orc BEIG  0TC BRIG * €CIH Ggys = Gaorc +q4orc’

2p; Uoap 4
B =B!=0,5VF, (87)
HE =g 1 (23404B10% ), (88)
HE™ Bub _ e 56 (2ug;m6321'c Buﬁpzn: sms)’ (89)
Hy=gq, /(2u53¢¢4B§p2)’ (90)
HY = g2/ (2l BIPY ). on

Ilpu OTCYTCTBMUM JAHHBIX O HAYAJIBHBIX pa3Mepax BTOPUYHEIX 00-
JIaKOB, (DOPMHPYIOIIMXCS B OTCYTCTBHE IIPOJIHBA, PEKOMEHAYETCS IS
MIPSIMOYTOJIBHOIO CEYEHUST BTOPMYHOTO 06J1aKa IPUHUMATH €T0 TIOoTy-
LIMPHHY PaBHOH €To BBICOTE.

TH
HY =B = [T, ©2)
204 Upagipa
(]
He=B = |—% 93
e V 2P3%0uppa ©3)

V. PEKOMEHJIAIIAY IO PACYETY MOJIEN
KOHIEHTPAITUU U TOKCOZO3

20. [i1s ycnoBHi, B KOTOPEIX IPOKUCXOIUT BeIOpoc OB, onpenesns-
I0TCSI XapaKTePHBIH pa3Mep LIEPOXOBATOCTH MOBEPXHOCTH Z, , KJIAcC
YCTOHYMBOCTH aTMOC(EPHI, XapaKTePUCTHKA TIPOGHIIA BETPA O, Mac-
wtab Monnna—QO0yxoBa L,,,, IMHaMmudecKast CKOpOCTb U,, CKOPOCTb
TIOIMELIMBAHNS BO3IYXA U)eP* 1 KOO (DUIMEHT AUCTIEPCHY B MOMIEPeY -
HOM HaIpaBJIeHHH G,
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21. Ecnu xapakTepHblil pa3Mep 111epOXOBaTOCTUA HE MOXET OBITh
3a/IaH UCXOJS U3 PeajbHBIX METEOPOJIOTHYECKUX YCJIOBHI C TIpHBe-
IIEHHEM COOTBETCTBYIOUINX 0OOCHOBaHMIi, TO OH 33aeTCsI COTJIACHO
IaHHBIM, IPUBENEHHBIM B Ta01. 7-3 npunoxenust Ne 7 K HaCTOSIIEMY
PyxoBoncTsy.

Ecnu B pe3ynbraTe pacyera OKaXeTCsl, YTO BEPTHKAIbHBIM pa3Mep 00-
Jlaka ¢ TpeOyeMbIMY XapaKTepUCTUKAMH MEHBIIIE, YeM XapaKTepHBIl pas3-
Mep LIEPOXOBATOCTH, TO 3TO O3HAYAET, YTO PE3yJIBTAaThl PACYETOB IT0 JaH-
HOMY PyKOBOICTBY MOXXHO paccMaTpYBaTh JIKIIb B KAYECTBE OLIECHOUHBIX.

22. Ecnu Kj1acc YCTOMYMBOCTH HE MOXET ObITh 3a/1aH MCXOIS U3 pe-
ATbHBIX METEOPOJIOTUYECKUX YCJIOBHH C IPUBENEHUEM COOTBETCTBYIO-
1IMX 000CHOBaHMH, TO KJIACC YCTOINYMBOCTH 3aIaeTCs C UCTIONB30BaHU-
€M JaHHEBIX, IPUBEICHHBIX B Tab/1. 7-4 mpuioxeHusi Ne 7 K HacTGsIIe-
My PYKOBOACTBY B 3aBUCHMOCTH OT CKOPOCTH BETPA 1 UHTEHCUBHOCTH
TEMJIOBOTO MOTOKA Y TIOBEPXHOCTH (MHCOJISILIUS U 00IaYHOCTD).

st pacueTa HaMXyIIero BapMaHTa MPUHUMAETCsl KJIacC YCTOMYHU-
BocTH F'U cCKopocTb BeTpa 1 M/c.

23. JIn1a XapaKTEPHOTO pa3Mepa IEPOXOBAaTOCTH 7, _, KJIACCa YCTOM-
YMBOCTH U CKOPOCTH BETPA 4, Ha BBICOTE Z,, ONpenesseTcs Koabduim-
€HT O B COOTBETCTBHMH C JAHHBIMY, IPUBENEHHBIMH B TabJ1. 7-5' rpu-
JioxeHus1 Ne 7 K HacTositieMy PykoBoACTBY.

IIpu npoBeieHUM PaCcUETOB MEPBOHAYATHHO PEKOMEHIYETCSI BbIOU-
paTh ¢, JUisl BHICOTHI 10 20 M (TIEpBOE 3HAY€HHME CM. B TabJI. 7—5 npuio-
xKeHusi Ne 7 K HacTosieMy PykoBoncTsy).

Eciu B pe3yibraTe pacueTa OKaKeTCsl, YTO BepTUKAIbHBIN pa3zMep 00-
J1aka ¢ TpeOyeMbIMH XapaKTepHuCTHKaMK 6obine 20 M, TO peKOMEHIOYETCST
NPOBECTH HOBBII PAacyeT C U3MEHEHHBIM O IJIsl BHICOTHI IO WJIM CBBILIIE
50 M B 3aBUCMMOCTH OT PaCCYMTAHHOTO BEPTUKAILHOIO pa3Mepa obJiaka.

24. [ins1 XapaKTEPHOTO pa3Mepa LIEPOXOBATOCTH Z, , M BBIODAHHO-
TO KJIacca YCTOMYMBOCTH oIpeneserca Maciurtab Monnna—O6yxosa

Ly,o- Ly,, = oo 151 HeHTpabHOM ycTOMYMBOCTH atMocdeps! (knacc D).

! TIpH HaJIMYMH JOCTOBEPHBIX MCXOAHBIX JAHHBIX O XapaKTepe U3MEHEHHS CKOPOCTH Be-
TPa C BBICOTOH JOMYCKAETCS 3aJaHHe UHOMN BETMYMHEI ¢, C IPUBEICHHEM COOTBETCTBYIOIIIX
060CHOBaHHUIA.
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32 Pyrosodcmeo no Gezonacnocmu «Memoodurxa modeauposanus

7151 ocTasIbHBIX YCIOBUI YCTOMYMBOCTH aTMOCGephI MaciiTad MoHH-
Ha—O06yxoBa onpeensiercs Mo dopMmyse (94) ¢ UCTOIB30BaHNEM HaH-
HBIX, IPUBEIEHHBIX B Ta0)1. 7-6 puioxeHusa Ne 7 K HactosieMy Py-
KOBOZCTBY:

LMO = kLzl:mn' (94)
25. JuHaMu4yecKasi CKOPOCTh OTIpeAeAsieTcs Mo hopmyJie
k-uy,
u, = , (95)
(l‘n ((210 + Znua )/znos ) - q’)
e ¢ — 3aJaeTcs UCXOId U3 Kilacca YCTOMYMBOCTH aTMOC(HEDHI CO-

riacHo dopmyie (96):

2-In((1+a)/2) +In((1+4%)/2) -2 arctg (a) + =
. 2
I KJ1accoB ycroitausocti A, B, C

o= (96)

0; mnsa knmacca ycroiruunBocta D
~6,9- 2,/ Ly,o; 414 x1accoB ycrodunBoctH E, F,

roe a = (1 —22z,,/L,, )"

MO *
26. CKOpoCTh MOAMEIIMBAHUS BO3yXa B 00JIaKO Yepe3 BEPXHIOK
TpaHMILy ONpeAessieTcsl B 3aBUCHUMOCTH OT XapaKTEPUCTUK 00j1aka (3¢-
(bexTUBHOM INIOTHOCTH P, ., 9P HEKTUBHOM BBICOTI H, 3dpexTuB-

HO¥ Temmeparypsl 7, 1 3 PeXTUBHOM TEMIOEMKOCTH 06naka C, w)l

110 clieayolei opMmye:

BEDX ___ k'ut

©™ " ®(Ri.)’ 97

! B caienyiomux nanee popmynax UCIONB3YIOTCS MEPeMEHHbIE P, H .,

Ty B ¥ C > A1 TIEPBUYHOTO 06J1aKa 3TH nelpemeﬂnue paBHBI P . o H 0 s
T,q,q,pEm.-“ Caw,., a JUTsl BTOPHYHBIX 00J1aKOB — [ H’mi, T’mm,, o1 Cop
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(1+0,8-Ri,)"

(1+a,) Ri. >0,
CI>(RL)= !. ~1/2 (98)
(=06:R) i <o,
(1+a,)
B H
Ri‘:g.%. e (99)
1/3
E | H.
e u, = \Jul +(b-w)’, 5=0,2, w, =[ R , E_, — ynenbHbI#
Pas " Toge " Coa

TEIUIOBOH MOTOK (OT MOBEPXHOCTH 3eMJIM B 00J1aKO), OMIHUCHIBAEMBIH
Huxe ¢popmynamu (114)—(117) wmu (132)—(135).

27. KoadbduuueHT nucIiepcuy B MONEPEYHOM HaIpaBIeHHH o,
OnpeaenseTcs Mo cieayionei GopMysie ¢ MOMOIIBLIO JaHHBIX, TIPUBE-
IEeHHBIX B Tabi. 7-7 npuwioxenust Ne 7 K HacTosIieMy PyKoBOICTBY:

o,(0) = x(1 + Y7, (100)

rae v, = 0,0001 m~", & = §,(#,,/600).

28. 17151 KaXnoii M3 CTaauii BHIOpOCa 110 CLEHAPHIO i-MY OIIpeie-
JIMI0TCA MoJis1 KOHLeHTpauuu OB U MakcHMMaibHasl KOHLIEHTPALIUS
OB Ha ocu x.

s nepBuyHOro o6saka koHueHTpaiusa OB u pasmepsl 06J1aKoB
TIPY MX pacCcesiHMM BBIYMCISTIOTCS 1o opmyiam (101)—(117).

29. CocTosiHrEe MEPBUYHOTO 00J1aKa B KaXIbIii MOMEHT BpeMEHH
XapaKTepU3yeTCsl CICAYIOLIMMH IIapaMeTpaMHu:

S,

i’

Cur Syi’ ) E3¢d)i’ Xy Q)xi’ pa¢¢i’ (nmm Vad)d)i) u Tscpcpi'

OHU IOTONTHSIOTCS elle YETBIPbMSsI, KOTOPBIC paCCUMUTHIBAIOTCA Ha

1.
OCHOBE BBEICHHBIX BhILLE IIEPEMEHHBIX: R, P H woi® Uoipio Qcyw..

' B ciyyae ecnu senuunHa H  Menbiue 0,5 M, To B hopmyre (103) aa pac-
4eTa ., ICTIOJIb3yeTCs Be/IMYMHA S, , monyyeHHast 1o popmyne (102) B peamno-
JIOXeHUM, uTo H o = 0,5 M.
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Rogg, =17 +S,7, (101)

1 1
H,, :E'F(E)'S“’ (102)
r[(1+a,)/ B s, Y
Y ='|:(—r[l%‘_]“uxo'(”z";') ) (103)
O = “&2@.‘ Hat]xbi/ Vaq;cbi* (104)

CxeMa niepBUYHOTO o6J1aka U300pakeHa Ha puc. 3-1 MpuIoXeHus
Ne 3 x HacrosimeMy PykoBoncTay.

30. Pacnpenenenue koHueHTpauuu OB B o6siake peKoMeHayeTCs
OIUCHIBATH 3aBUCUMOCTSMU:

S

zi

B 2 2 2
X—X,. + —F
C:) (x, ¥,2, t) =c,, 'exXp |:_|:_Z-] :| exp ( yi ) y i

B
¢ (%, y,2,0) =, -exp [—{i} ] npu (x —x,)* +y* <r,  (105)

S (5]

npu (x — x,)* + y* 2 rk. (106)

31. Ins onpeneneHus IPOCTPAHCTBEHHOTO PaCHpeIeIeHUS KOH-
LEHTPaLWH, TPoQWIb KOTOPOoii 3a1aH B myHkTe 30 Hacrosuiero Pyko-
BOJICTBA, C TIOMOLIBIO MEPEYUCIEHHBIX TAPaMETPOB B ITYHKTe 29 HacTO-
A1ero PyKoBoaCTBa MCIIOJIB3YIOTCS CICAYIOIINE YPaBHEHHS.

CoxpaHeHue MacChl BHIOPOLIEHHOTO BENeCTBA o;

0, =y T Ry Hogy, (107)

HsmeHeHue Macchl obaka cym.i

d
%[Qcm]”-% Pue o+ 2T Regs “Hot Pua Yoo = R |- (108)
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IpaBuTaliMOHHOE pacTekaHue o0JaKa:

g;[&mf]=uw %[R"'Mﬁ]:cng'H ;'[l—%:’. (109)

BoxkoBoe paccesiHue BoIGpoca 3a cueT atMochepHoit nuddy3nu:
d
dt[ y,]_ -2:(2/m)”(r, +1/2-0"-8 y,.)-z[oy]npurp 0(110)
T
8, (x)=2"-0,(x+x) npu r,= 0. (111)

»i

CoxpaHeHie 3HEPTUH B obnake E

o )= PR Pr v+ 2R g, Hop e d,[&@]e TR . (112)

Cnioco6 pacyera yaeabHOIO TEIUIOBOTO IOTOKA OT MOJCTHIIAIOIIEH
MOBEPXHOCTH B 06/1aKo £ TIpUBEIEH HUXE B IYHKTE 32 HACTOAILETO
PykoBonctBa.

[Tonoxenue uenrtpa obnaka x, ;:

d
il )= (113)
BenmuuuHel p, "y (V uT, wop & TAKKE BEJIMYMHA Q,, BBIMHCIISIOTCS
COIJIACHO ITOMIXOLY, PIBJIO)KCHHOMY B IIpWIokeHUH Ne § K HacTosAmeMy
PyxoBoncTsy.
32. OnpeneneHue yaeapHOTO TEIUIOBOIO ITOTOKA (OT MOBEPXHOCTH
3eMJIY B 00J1aK0):

max{Enoa ec‘ri’Enos BBIAI 2 Ix’ms >T, i’
Eppy = N (114)
EnoB. BBINZ 2 non pac — T;Mx’
u? Y
Enon,amu‘ =1,22'[u } pB(M)l i (’Il’-(oxpu —T9¢¢i )’ (115)
10

(Q Qm) +Q C + Qcym‘—Qi 'Cpao:ux
Cw:( o ( ) ), (116)
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2/3

2
T -T...
=3,5-107. _—————0(5.]12};"1)“ j‘;") ) .%_(g)m. 117)

TOB. pac adi

E

TIOB, €CTi

JIo1s1 ITMTENbHBIX BEIOpOCcOB KoHeHTparysa OB u pasMepbl 00J1aKoB
TIPH UX pacCcessHUM Beraucisiotcs 1o dopmynam (118)—(135).

33. Opetic BTOpAYHOTO 00J1aKa pacCMATPUBAETCS TS CIIEHYIOIMX
LIECTH CTaAMI pacripocTpaHeHus BeiGpoca OB (cM. mputoxkenue Ne 5
K HacrosimieMmy PykoBoacTBy):

HUCTEUCHUE XUIKOH (Pa3bl (B CTaOUILHOM WIN IIEPETPETOM COCTO-
STHAM) IO OTCEUEHUST aBApUIHOTO YIaCTKa;

UCTeUeHMe XXUIKOM (a3l (B CTAOMIBHOM WM MEPErPeETOM COCTOSI-
HUW) U3 aBapUUHOIO YUacTKa I10C/Ie ero OTceueHus (IUid cueHapus 4);

MCTeYeHUE Ta3a Npy HATHYMY TIPOJIMBa XUIKOU (a3el 1 ucnape-
HUE C MTPOJIUBA;

YCTeUeHHUE ra3a M3 pa3pylIeHHOro 000pyIOBaHUS IIPU OTCYTCTBHU
TIPOJIMBA XXMIKOM (a3bi;

HMCHapeHue C IMPOJIUBa NMPU OTCYTCTBUM UCTEUYEHHS XUIKOCTU WIH
rasa u3 pa3pyLieHHOTO 00OpyIOBaHUs;

HCIapeHue U3 EMKOCTH ITPY OTCYTCTBUHY MPOJIUBA.

JIJs Kaxmoit U3 3THX CTaIiiil paCCUMTHIBAETCS CBOE BTOPUYHOE 06-
stako. Ipu pacuyeTe Kaxmoit U3 9THX CTaauii 3anaiorcs cBoit pacxon OB
B mueiide ¢, 1 pacxon Xunkoi (Gasbl B HAYAUTHHOM CEYCHUH q:

3 . BHIO 0 ] 0
a5 a7, @ 4, a4 5 d A ™ Aot G Gats D>
CBOIi HaYaIbHBLH pazMep obJ1aka (monyuMpuHa B'u Beicota H) ):
. BbIG. K oTc. BbIO. T ™ H e
By, B, B, B™, By, Bew Hx, H™™S, Hy, H, Hy, Ht.

PaHee 5TH BEIMYMHBI IJIs1 Pa3HBIX CLIEHAPHEB ObUIM PACCYUTAHEI TIO
dopmynam (4), (8)—(10), (12), (14), (20)—(22), (34)—(35), (41)—(45),
(57), (60), (64)—(67).

CocTogHie BTOPUYHOTO 06J1aKa B KaXIOM MOMEepeYHOM CEYCHUH
XapaKTePH3YeTCs CAEAYIONMMHY ITapaMeTpaMu:

cy Sty S By Bl X, X

!
yi ni 7v3i? qxu"
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KpOMe TOI‘O obiako XapaKTCPpU3YETCsI TAKUMU IMapaMeTpaMHu, KakKk

7
p’ m, v w) uT OHH JIOTIOJIHSIIOTCS enle YeThipbMa — B’ 0P Haw

M‘, Tl KOTOpI:Ie PacCUNTHIBAIOTCSA HA OCHOBE BBEJIECHHBIX BHIILIE TTE-
peMeHHBIX o hopMyIaM (1 18)—(121)%:
Blyy =Bl +0,5-Jn- 8}, (118)
. =Lr{lls (119)
abbi B B zid
, _T[(1+0,)/8] ¥

—_ = 12
Unpipi = 1—[1/ B] U zm > (120)
qtl:ym 2: B:fd)(jn Hl u:nM)t /V::N)x (121)

CxeMa pacnpocTpaHeHHUs BTOPHYHOro obiraka m3o0paxeHa Ha
puc. 3-2 npunoxeHust Ne 3 K HacrosiiieMy PykoBoncTBy.

34. PacnipeneneHue KoHueHTpauuyd OB Bo BTOpHYHOM 0GJIaKe OIH-
CBHIBAETCS 3aBUCUMOCTSIMH:

L (122)

z P Iyl—b’ ’
! ! i
¢ (x,y,z)=c,, -exp —[EI—] -exp _l:_?}

IpU |y|sb’i1/1x’1i<x<x’ni. (123)

Mpu X', <xwmmm x < x'; ¢ (x,y,2)=0.

35. lns onpenefeHUS MPOCTPAHCTBEHHOTO pacrpeneieHusl KOH-
LIEHTPalMH, podIIb KOTOPOU 3aaH B MyHKTE 34 HacTosmero Pyko-
BOICTBA, C TOMOIIBIO TIEPEUMCIICHHBIX TAPAMETPOB B ITYHKTE 33 HACTO-
stiero PykoBoJCcTBa MCIIONB3YIOTCS CJIENYIONIUE YPaBHEHHS:

COXPaHEHHE MaCChl BBIOPOLIEHHOTO BELIECTBA g,

B
c(x,y,z)=c!, -exp _[Si’] TIpH ly|<b’iux’3i<x<x‘

! B cnyuae eciiy BeJIMYHHA H’ ,Menbme 0,5 M, To B dopmyste (120) mis pacyera u!, oo HC™

nosib3yercd BeuunHa S7, IIOJIy‘IeHHaH nio popmyie (119) B npeanonoxenuu, uro H', . =0,5.
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;=2 Bogyy * Hogr Ui (124)

U3MEHEHMe pacxola B 1uteiide ¢’

cym
x d
E[qéyuz ] = 2.Bl i’ pnozu 'u:?ma +2.H::¢¢x : pno:m .'Ynom( 'E[Bl ,]; (125)
TPaBHUTALIMOHHOC paCTEKaHUE obnaka:

dro C, ! P,
| Baoi | =7 4|8 Hopgi * = (126)
dx[ ¢¢] “;W\/ aw[ Piw]
6oKoBOE pacceﬁHHe BBIOpOCA 3a CYET aTMOCQ)epHoﬁ muddysuu:
[ =g 2 @) (54172575, [c Jupu > 0, (127)
§'(x) =20 (x + x) npu b, =0; (128)
COXpaHeHue SHepruu B obnake E!

d BEPX
dx[Ealqn]n] ZB;Q)@X pm.u nol;u m“"zHI memnud[ 3()(1); +2B:£1)¢r TIoBie (129)

Crioco6 pacyeTa yIenbHOTO TEIUIOBOTrO NoToka E!  mpuseneH B
nmyHKTe 36 HacTosero PykoBoacTaa.
INonoxenne mepeaHero kpasi obaka x' OIpenessioT Mo GpopMynaM:

-1
X, =0 mput< Yz

=

FIEA T b0

J=l

-t (130)
]-—0 npu ¢ > Zt’

ITocsie okoHYaHu [-i cTaguy BRIOPOCA ONPEAEsISIETCS] MOJIOXEHUE
3aIHEro Kpas x'
-1 .
0 mput< Zt,’,
! =
X. =

30 7 1
x, [t—th ) npu t> Yt
=

(131)

=
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Bemwanubt pl, (V1,,) 1 T.y, @ TAKXKE BeM4YVHA ¢, BHIYUCISIOTCS
COIJIACHO PEKOMEHIAIIUSIM, U3JIOKEHHBIM B TIPHIOXeHNH Ne 8 K Ha-
crosiieMy PyKoBoACTBY.

36. OmnpeenieHUe YIEITHLHOTO TEMIOBOTO MOTOKA MTPOBOIMTCS 110
caenyiouuM dopmymam:

! 4 !
max [Enon. ecti ’Em)n. BHEHI ]’ Tuon.pac > T

Epoyi = e (132)
E;o&nuni’ T;ma. pac ST;N::"
IR T A B, /
'0OB. BBIBE _1’ 2. u 'pztbd)i'caqﬂ)i'( noa_pac_Taq)q;i)’ (133)
10
{—l"Cm"' :I::"C+ Ii_.'l'c
ar,, 8= 00) Crot ey i =) Cpen) 134
qcyui
RCRRE
T -7, ..
Erlron.mi 23’5'10—3' ( T M') -il(g)m- (135)

05 (Tnpuc +Togi ) | R
37. KonueHtpauns OB B Touke B MOMEHT BPEMEHH { TIPH i-M CIie-
HapuH PeKOMEHIYETCSI OTIpeACISATh 10 (hopMyie:

OTC. BHIG

c(xy.z,t)=c (x,y,2,t)+c* (x,,2,t) + (%, y52,t)+
+] (X, 3, 2,8)+ " (%, 3,2,t) + ¢ (x,y,2,8) +¢f (x,¥,2,1). (136)

38. Onpenensiercs MAKCUMaJIbHO BO3MOXHasl KOHLeHTpauus OB Ha
PAcCTOSIHMM X OT MECTa aBapiH TIPHU i-M CLiEHapuy 1 Bpems £ (X,y,2),
KOrzia OCTHraeTcs 3ta KoHueHrpauws. Io ¢ . (x,y,z) onpenensercst

cranys (WIM COYeTaHUs CTaquil pacrpocTpaHeHUs BhiGpoca OB), Ha
KOTOPO¥ (KOTOPBIX) HOCTUTAIOTCS MAKCUMaJIbHBIE KOHLIeHTpauuu OB:

Cimax (x,y’z)=max(c‘.(x,y,z,t)). (137)

39. IyteM MHTETPMPOBAHHS 11O BDEMEHH KOHUEHTPALIMH C, (X,,Z,7)
omnpezessercs Inoje ToKCono3ul D, (x,y,z), a Takxke pacrnpenesieHue
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MaKCHMaJIbHOM TOKCOJO3bI, TOCTUTa€MOI Ha 3aJaHHOM PacCTOSIHHU
oT MecTa Bbibpoca D, (x) . MakcuMainbHas TOKCO032a IS 3a1aHHO-
IO PacCTOSTHMS 32 BCE BPEMS SKCIIO3UIIMH JOCTUTAeTCS Ha ocu y =0,
z =0. TIpu HEOOGXOOUMOCTH ONPENEISIOTCS COCTABISIOIKE TOKCONO-
3bl, COOTBETCTBYIOLIME OOaKaM (IMEPBUYHOMY U BTOPHYHEBIM), OOpa-
30BaBIIMMCS Ha Pa3NHYHBIX cTamusax apapuu P (x,y,2) u DY, (x,y,2) u
MakKCUMaJIbHbIE TOKCOIO03b], IOCTHTaeMbIe Ha 3alaHHOM PaCCTOSIHUU
oT 00/1aKOB, 06pa30BaBLIMXCS Ha Pa3HBIX CTaiusx aBapuy, DX (x,y,2)
ull,  (xy2).

40. CpaBHEHHEM C ITOPOTOBEIMM M CMEPTEIbHBIMU TOKCOJN03aMH
(cMm. Tabn. 7-1 mpwtoxenus Ne 7 K HacrositueMy PykoBoncTBy) omnpe-
IENSIOTCS PACCTOSIHUSI, COOTBETCTBYIOILME CMEPTENILHOMY ITOPAXEHUIO
Y TIOPOTOBOMY BO3IEUCTBUIO. [ OLEHKH BEPOSTHOCTH CMEPTELHOTO
TIOpaXeHus YeJOBeKa PEKOMEHIYETCS] UCIIONb30BaTh MPOOUT-(YHK-
1uto Pr, o xoTopoii ¢ ucrnonb3oBaHueM Tabir. Ne 7-1, 7-2 npunoxeHus
Neo 7 k HacrosiiieMy PykoBoncTBy ornpenensieTcss BEpOSITHOCTb CMep-
TEJBHOTO TIOPaXXEHHUS YeJI0BEKA Ha OTKPBITOM IPOCTPAHCTBE.

Benuuuna Pr ornpenensiercs no cienywoueii popmyie:

Laxen
Pr=a, +b, In f (¢, (x,p,2,8)) ™ dt |, (138)
0
rae k03bduuMeHTH a, b, n 6epyTcst U3 JaHHbIX Tab. 7-1.

VI. PEKOMEHJAIIUA I10 PACYETY I'PAHMII 30H,
OI'PAHMYEHHbBIX KOHIIEHTPAIIMOHHBIMMU ITPEAEJIAMU
PACITPOCTPAHEHUA INIAMEHHA

41. Jlns B3pbIBOIIOXAPOONACHBIX BEIGPOCOB B MOMEHT BPEMEHH £
OMpPEIeNSOTCSA MTOBEPXHOCTH, OTPAaHMYHUBAIOIIHE B IIPOCTPAHCTBE 06-

nactu BKIIP (2, ) 1 0,5HKIIP (£
Ipanuua o6mact BKITP X

O,SHKI'IP)'

sxnp ONPCICTACTCA YPaBHCHUEM:
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Caxae =€ (%, 7,2, )+ (Jc,y,z,t(,)+c,f“°"“"6 (%,3,2,2,) +

+C: (x9yazat0)+c;-“ (x,y,z,to)+czl(x,y,zyto)"'cf(x,y,z,to)- (139)

Ipanuna 3ous1 0,5 HKIIP ZO,SHKHP OIPEHENICTCS YpaBHEHUEM:

0,5ciae =€ (%, 352,85 )+ ¢ (%, 9, 2,8, ) + ™ ™ (x, 9, 2,8, ) +

+f (%, 32,8 )+ " (x, ¥, 2,8 )+ (x,y, 2,8, ) +f (x,3,2,8).  (140)

OO6nacTh B NPOCTPaHCTBE, Ie BO3MOXKHO BOCIUIAMEHEHHE H TOpe-
HHeE (DeTOHALMsI) MOXapOB3PHIBOOIIACHOTO BEIIECTBA, OINpPEACIISIETCS

Kak orubarouiasi moBepXHOCTeH ZO‘SHKHF, 3a BCE MOMEHTbI BDEMEHH
CYLLIECTBOBAaHMS B MpOCTpaHCTBe KoHIeHTpauwmii Boie 0, SHKITP.

42. JInst B3pBIBOIIOXAPOOMACHBIX BHIOPOCOB OIIPENEIAIOTCH pa3Me-
Pbl 30H, Ha KOTOpBIE MOXeT ApelidoBaTh BHIOPOC, COXpaHss CIIOCO0-
HOCTb K BOCIUIaMeHeHMIO. IToaraercs, YTo 3TOT pa3Mep COOTBETCTBYET
JOCTIDKEHMIO cpeqHuX KoHuUeHTpauuit 0,SHKIIP.

Ipanuua sonsl noctrxenus 0, 5SHKITP Ha ypoBHe 7 = 7, B MOMEHT
BPEMEHH #; ONIPEIENAETCH COOTHOIIEHUEM:

0,5cyrp =€ (%, ¥, 20,20 )+ € (X, 7, 29,1 ) + ¢ ™ (%, 3, 29,1 ) +
+C,T (x,y,zo,to)"'czm (x’y’z(),to)*'cf (xay,zo,to)"'cf (xay,zo,to)- (141)

Ipannua 30Hb! nocTxeHus 0,5SHKIIP B BepTHKanbHON M10CKO-
CTH, TIEPTIEHAMKYJIAPHOM BETPY (X =X), B MOMEHT BPEMEHH #, OTIpeie-
JISIETCSI COOTHOILICHHUEM:

O7C. BBIO

0.5cxnp =C: (%0, 352,80 ) + ¢ (%0, 7, 2,10 ) 5 (%0: ¥ 2:10) +
+¢f (%0, 15 2,80 )+ 6 (%, ¥, 2,8 )+ € (X0, ¥, 2,80 ) + € (%0, V5 2,85 ) - (142)
Tpanuua 3oHb1 goctuxenus: 0,SHKIIP B BepTHKaIbHOMH IIIOCKO-
CTH, MapaJLIebHON BETPY (¥ =), B MOMEHT BDEMEHH f OTIPELIeJIsieT-

CA COOTHOLICHHECM !

0,5cuap = €; (%, Y05 2t ) + € (%, Y9y 2,80 )+ €™ ™ (X, ¥g» 2,2 ) +

+¢] (%, Y0, 2,80 )+ €7 (X, Yo 2,1 )+ €1 (%, Y95 2,2 )+ €F (3, Y95 2,85 ). (143)
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JIvHusA, OrpaHHYMBAIOLIAs B COOTBETCTBYIOMIEH INIOCKOCTH (Z = 2,
¥ =Y, WK X =X,) 06/1aCTh, Iie BO3MOXHO BOCIJIAMEHEHHE U TOPEHME
TIOXapOB3PHIBOOIIACHOTO BEIIECTBA, ONPEALISIETCS KaK Orudaromas
nipoduteis unmii (141)—(143), 3a Bce MOMEHTBI BPEMEHH £ CYLIIECTBO-
BaHUS B IPOCTPAHCTBe KOHLeHTpaluii Beimie 0,5 HKIIP.

43. Jlnst B3pBIBOIIOXKAPOONACHBIX BHIOPOCOB B MOMEHT BPEMEHU ¢
OIIpeeJISIeTCS Macca TOIUIMBA, HaXOMAIIAsICS BO B3PHIBOOMACHEBIX IIpe-
Jienax v cnioco6Hast y4aCTBOBATh B IIPOLIECCaX FTOPEHUS WK AETOHALIHH.
Drta Macca omnpeaessieTcs MyTeM HHTETPHPOBAHUS KOHLIEHTPALIUM T10
MPOCTPaHCTBY, OTPaHUYEHHOMY ITOBEPXHOCTSIMU, 00pa30BaHHBIMU I'Pa-
HMIIEH, Ha KOTOpoii KOHIieHTpaLKs obnaka nocruraet HKIITP u BKITP:

0. =J.Hc(x,y,z,t0)dxdydz, (144)
V"P

rae Vssp = {(x, y’Z]cHKIIP < c(x,y,z, to)S CBKHP}-

Ecm B pesyssraTe pacyeta rno ¢opmyie (144) B nepBiuyHOM obake
BO B3PBIBOOIACHEIX IIPEIesax oKaxeTcs Macca G6osbiie 10 % Bceit Mac-
ChI TOILUIHMBA, HAXOASIIEICS B IEPBUYHOM OOJIaKe, TO Macca TOIUIMBA
BO B3PBIBOOIIACHBIX NpeziesiaxX epBUYHOTO objlaka MpUHUMAETCs paB-
Hoi1 10 % Bceit MacCHI TOIUIMBA, HAXONILEHCs B IEPBUYHOM obJiaKe.




PAcCnpoCmpareHus A8apuiiHbIX 8bI0pOCO8 ONACHbLIX Beujecme» 43

Tlpuaoxncenue Ne 1
x Pyxosodcmey

Cuncok 0003Ha4eHHii 1 COKpameHHii

B HacrosiueM PykoBoncTBe nprMeHEHE! ClIeNyIoIe 0003HaYeHHsA
M COKPaNICHUS:

HKIIP — HuxXHMI KOHLEHTPALMOHHKIN Npenes pacpocTpaHe-
HUS TUIAMEHH;

BKIIP — BepxHHif KOHLIEHTPAaUMOHHBIN Npeae paciupocTpaHe-
HUS TUIAMEHU;

OB — omacHoe BeLIEeCTBO;

B! — nonymmpHHa Ha4aJbHOTO CEYEHMS] BTOPUYHOTO obJIaKa, 06-
pasylouierocst Ha /-it cTaguy IOCTYTUIEHHS ONACHOTO BEIeCTBa B aT-
mocepy B i-M ClLieHapuy (NIPY PasnuyHeIX / B/ = B*, Bo™ ™%, BT, B™,
B, BY), m;

Bé ! — a¢bdekTHBHAS MOJYIIMPHUHA BTOPUYHOTO 00J1aKa, 00pasy-
1o11erocs Ha /-it ctanuu noCTYTUIeHMSI ONIaCHOTO BelllecTBa B aTMocde-

pyB i-M clieHapuH (IIpH pas3IMYHBIX IB’ = B;; o B°‘:¢ ;;*5, B B:;w’

m,’ 3¢¢,) ’ 3
C, — X032 dHLMEHT, HCIIONB3YIOLMIACS PH pacueTe CKOPOCTH Ipa-

BUTAaLIMOHHOIO pacTeKaHusl, paseH 1,15;.
Cp — TEeIUJIOEMKOCTb XKHUIKOTO ONacHoro BeiecTsa, JIAx/kr/K;

prosn TEIIJIOEMKOCTD BO34yXa NMPH MOCTOAHHOM OAaBJIICHUH,

Jx/xr/K;

C — TEIJIOEMKOCTh Ia3000pa3HOro oNnacHoOro BElLIEeCTBa,

pras
Ax/xr/K;

C, — TennoeMKocTh ra3000pa3sHOro onacHoro semecTsa, JIx/kr/K;
— TEeMJI0eMKOCTh BO3JAyXa IPU MOCTOSSHHOM 00LeMe,

v BO3[
Mx/xr/K;
C bt a¢hdeKTUBHAs TEIUIOEMKOCTD BEIIECTBA B IEPBUYHOM 00-
nake B i-M cueHapuu, Jx/xr/K;
C;W — 3¢ deKTHBHAs TEIUIOEMKOCTh BEHIECTBA BO BTOPUYHOM 00-

Jlake, 00pa3yiouieMcs Ha /~if CTaliM OCTYTUIEHUS OIIACHOTO BEIIECTBA
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otc. BLIG r
Cpi > CpP

B atMocdepy B i-M cLieHapuH (npu pa3nuiHbix / C ;w = C;.‘,
Cpfl.“, Cp’;, C;.), Ik /xr/K;

D, — pHranguMoHHas TOKCO03a 32 PACCMaTPMBAEMOE BPEMST IKC-
TIO3ULIMK B HEKOTOPOI TOYKE B i-M CLIEHApHU, KI-C/M>;

D! — cocTapnsomasn HHralsLMOHHOM TOKCOMO3bI 33 PACCMATPH-
BaeMOE BPEMSI BKCITO3UIIMH B HEKOTOPOI TOYKE TIPU pacCesIHUM Tiep-
BMYHOTO 00JIaKa B i-M CLICHapHH, KT-C/M>;

D/ — cocrapnsgiomas MHraNsLMOHHO TOKCOTO3BI 33 PaCCMaTPHBa-
€MOe BpeMsI SKCITO3HI[MM B HEKOTOPOMH TOYKE ITPU PACCESTHUN BTOPHY-
Horo o0Jaka, 00pasyiollerocs Ha /-i cTaiuu IOCTYIUIEHUST OITaCHOTO
BEIIECTBA B aTMOCHEPY B i-M CLieHapuH (IIpy pasnu4HelX / D) = DX,
Diom Bblﬁ, Dl_r, Dim’ Di“’ Die), KI"C/M3;

D, — MHTaIAIMOHHAs TOKCON03a B HEKOTOPOM TOUKE Ha OCH
y =0, z= 0 3a paccMaTpuBaeMo€e BpeMs SKCITO3UIIUU B i-M CLICHApUH,
KIc/M3;

D?mx — COCTaBJISIIOLIAs] MHTATALMOHHONA TOKCOI03bI B HEKOTOPOit
Touke Ha ocu y =0, 7= 0 3a paccMaTpuBaeMoe BpeMsl 3KCIO3ULIUH NIPH
paccesTHUU IMIEPBUYHOTO 00J1aKa B i-M CLIEHApUHM, KI*C/M>;

D! — cocrapisiomas MHIaISLUOHHON TOKCOMO3bI 32 pacCMa-
TpHBaeMOe BpeMsl IKCIO3HIIUH B HEKOTOpo# Touke Haocu y=0,z=0
TP paccesTHUH BTOPUIHOTO 00Jiaka, o0pa3ylonierocst Ha /-it craguu

MOCTYIUIEHHUS OIIACHOTO BEIECTBA B aTMOCheEpY B i-M cLieHApUH (TIpU

! = Dx OTC. BbIG r Y] H e . 3.
Pa3IMIHBIX lDrmax Dimax’ Di max Dimax’ Dimax’ l)imax’ Dimax)’ KE C/M 4
Dm — JraMeTp TpyooIpoBona, M;
E . — YIeIbHbIH TETUIOBOH MOTOK OT MOACTHJIAIOINEH MTOBEPXHO-
CTH B IEPBAYHOE 00JIAKO B i-M cLeHapuH, JIx/M?;
E! . — yIeNbHbI# TEIUIOBOM MOTOK OT MOACTUJIAIOIEH TOBEPXHO-

CTH BO BTOPMYHOE 00J1aK0, 0Opa3syioleecs Ha /~i CTaayy IOCTYITUIEHHUS
OIIaCHOTO BellecTBa B aTMOchepy B i-M CleHapuH (ITPU pa3INYHbIX /
/4 = EFX 'oTC. BHIG iy TH W e 2 fone
Enoni Enosi’ E nosi ? Enoxi’ Enom" E nosi’ Enoni)’ HX/M /C’
E . — VIEIbHBIN TEIUIOBOM IMOTOK 3a CYET BHIHYXIEHHOM KOH-

BEKILIMH OT MOICTWIAIOIIEH MOBEPXHOCTH B MIEPBHYHOE 0GJIAKO B i-OM
cueHapuu, JIx/m?%;
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Eﬁm i — YACTBHBIA TEIUIOBOH ITOTOK 3a CYET BHIHYXIEHHOM KOH-
BEKIIMH OT MOJCTUIIAIONICH MOBEPXHOCTH BO BTOpHYHOE 00J1aK0, 00pa-
3yromieecs Ha /-i cTanuy MOCTYIUIEHMsI OTIaCHOTO BelecTsa B aTMocde-
py B I-M CLHCHaphh (HpH PASITHIHBIX lEﬁos BbIHI = Enxon BBIHI? Eo?éiHSmHi’ ‘E;'::)B
BBIHE? Enmos BbIHI? Er:[os BhIHIY E;zz)s mai)’ HX{MZ/C’ .
nos ecri — YACJIBHBIA TETUIOBO# MOTOK 3a CYET eCTECTBEHHOM KOH-
BEKIIMHU OT [NOACTUIAIOUIEH TOBEPXHOCTH B NMEPBUYHOE O0JIaKO B i-M
cueHapuu, JIx/m?;
E! .. — VIETbHBIH TETUIOBOMH MOTOK 3a CYET eCTECTBEHHOM KOH-

BEKLIMH OT MOICTHJIAIONIEH IIOBEPXHOCTH BO BTOPHYHOE 00J1aK0, 00pa-
3yiotleecs Ha /-i1 CTaluy NOCTYTUIEHMS OIIACHOTO BEIECTBA B aTMOC(e-

i | j— '0TC.BHIO T
DY B I-M CLICHapUH (HPH paBﬂlqubIX lEnos ecTi El)':(OB ecri’ E nos ecti’ E:105 ecti®
™ " e .
Enosec‘ri’ Enosem‘i’ E;IOBCCTi)’ ’H‘X/M /C’
E i SQ)CPCKTHBHaH BHYTPE€HHAA SHEPIYs B IEPBUYHOM obiake

B i-M ciieHapuu, J1x;

E,_f)w — 3(beKTUBHEIM ITOTOK BHYTPEHHEH SHEPTUH BO BTOPUYHOM
obnake, obpa3syloiemMcst Ha /-ii cTaiuy MOCTYIUIEHUST OMTACHOTO Be-
iecTsa B arMocepy B i-M cLeHapyuM (IIpY pasnuyHeix / E! = E;;q)i,
E"‘;d);,‘r'ﬁ, E3;¢i, E;gqﬁ, Ea$¢.-’ Eagm), Jx/c;

F — mnowank MOBEPXHOCTH MPOJIMBA XHUIKOTO OIIACHOTO Belle-
CTBa, M?%;

F’ — 1utomanp noBepXHOCTH TIPOJIMBA KHUIKOTO OITAaCHOTO BEIIECTRA
MpU 00pa30BaHUM IEPBUYHOIO 00JIaKa B CLIEHApHUH 4, M?;

F,,.. — Tuioma/b KOHTaKTa XMIKOTO OIIaCHOTO BEILECTBA C TTOACTH-
JIaloNIe# MOBEPXHOCTRIO MPH MPOJIMBE, M%;
F . — muiomans o6BanoBaHus, NPY HEOTPAHUYEHHOM MPOJIMBE

MPUHKMMAETCs 60JIBLIOM (OECKOHEYHOM) BETHYMHOM, M2;

AH  — TeroTta ucrnapeHus (KUIMEHHsT) XXMIKOTO OIaCHOTO Bellle-
crBa, JIX/KT;

H — BrbIcOTa CTOI0A XUIKOCTH OMACHOTO BELIeCTBa B 060pYyI0Ba-
HUU HaJl YPOBHEM OTBEPCTHS, YepPe3 KOTOPOE MPOUCXOAUT UCTEUCHHUE,
M; TIpY UCTEUEHUH 13 TPYOOIIPOBOIA, Ha BXOIE KOTOPOro CTOMT HAcoC,

TpUHUMaeTCS paBHOIt 0 M;
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H — BrICOTa IEPBMYHOTO 06J1aKa ONACHOTO BEIIECTBA B HAYAIbHbIN
MOMEHT BpeMeHHU (Ha MeCTe BLIGpoca) B i-M CLIEHADUH, M;

H,,,; — 2pOeKTHBHAs BHICOTA IEPBUYHOTO 0GJIaKa B i-M CLICHa-
PHH, M;

H bt — 3¢ dexTHBHAA BBICOTA BTOPUYHOIO 00j1aka, oGpasylolie-
rocst Ha /- cTagyy NOCTYIUIEHHMS OMACHOTO BelllecTBa B aTMochepy

B i-M ClieHapyuH (IIpK pasmuuHbIX [ H! i wav H“;ij ;;"5, Hg;@, H;;,
Hyoor s M5

H' — BBICOTa HAYAILHOTO CEYeHHsl BTOPMYHOTO 001aKa, o6pasyio-
MIETOCS Ha /-1 CTanuy MOCTYIUIEHHST OTIACHOTO BellecTBa B aTMocthepy B
i-M clieHapuH (pH pasmwuHex [ H! = H*, H™™% HT, H™, H*, Hf), m;

Hﬁy — BBICOTA CTOJI6a XKMIKOTO OMACHOIO BEIIeCTBa B TPYOOIpO-
BOJI€ HaJl YyPOBHEM OTBEPCTHS, Yepe3 KOTOPOe IIPOMCXOIUT HCTEYEHHE,
M; 6€epeTCss HAa MOMEHT OTCEeYeHUs aBapHITHOT'O y9acTKa TPyOOIIPOBOAA;
€CJIY KOJIMYECTBO OMACHOTO BEIIECTBA B OTCEKAEMOM YJYacTKe aBapuii-
HOTO Tpy0GorpoBona cocrasiseT meHee 20 % o6iieit Macchl BHIGpoca,
TIpUHUMAaETCS paBHOI 0 M;

K — 6e3pa3mepHas BcrioMoraTeJibHasl BeJIMUMHA, 3aBUCALIAsA OT
JUIMHBI yJacTKa TpyOoIposoaa L OT BXOAa JO MECTa pasrepMeTU3aIIuH;

L — nymHa yqactka TpyOoIIpoBo/ia OT €ro Hayaja 4O MECTa pasrep-
METH3al1H, M;

L,,, — Maciuraé Monuna—QOGyxoBa, M;

LCt, — cmepTenbHas TOKCOA03a, MI"MUH/JT;

P, — nasnenue B 060pynOBaHUY B i-M cUeHapuy, [1a; npu ucteve-
HHH M3 TpyOOIIPOBO/a, Ha BXOIEe KOTOPOTO CTOUT HacoC (KOMITpECCop),
TIPMHMMAETCS PaBHOM IaBJIeHHUIO Ha BhIXoJe Hacoca (KOMIIpeccopa);

P, — naBnenve B OKpyxaiolei cpezie, KI1a; mpu HOPMAIBHBIX yC-
JIOBUSIX TIpUHUMaeTcst paBHBIM 101,325 kI1a;

PCt,, - Toporosas TOKCOI03a, MI"MUH/JT;

Pr — 3HavyeHue npoOUT-hyHKIIUHK;

Q — o0111ast Macca OTIaCHOTO BellleCTBa B 000PYAOBaHNHU, BKIIOYAET
Maccy XUIKOCTH M Maccy Trasa; MpU BEIOpocax U3 TpybonpoBoaa ¢ Ha-
COCOM (KOMITpECCOPOM) Ha BXOJE 3aaeTcs PaBHOM GECKOHEYHOI Be-
JIMYMHE; TIPH BBIOpOCE U3 TPYOOIIPOBOAA, HA KOTOPOM BO3MOXHO OTCE-

bi>
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YeHHe aBapUHHOIO YYacTKa, He BKIIOYAET MacCy B OTCEKaeMOM y4acTKe
aBapuifHOTO TpyOOIIpOBOAA, KT;

(" — Macca ra3o06pa3HOro OIacHOIO BEILECTBA B 000PYIOBAHMH, KT

(* — Macca XHIKOro OITaCHOTO BelecTBa B 060pynoBaHuu (IIpH
MICTEYCHUH 13 TPYOOIPOBOJAA C HACOCOM Ha BXO/E PaBHO (), KT;

Q7 — Macca OInacHOTO BEILECTBa, NEPEXOsllas B ra3oByio a3y B
MEepPBUYHOE 00J1aKO IIPY MTHOBEHHOM BCKUITAHUH TIEPErpeToro ornac-
HOTO BEIIECTBA B CLIEHAPHH 3, KT

O} — Macca onacHOro BELIECTBa, NePeXosAIasl B a3po30Jib B Iep-
BHUYHOE 00J1aKO B CLIEHAPHH 3, KT;

Q) — Macca OnacHOro BEIIECTBa, MepexodIlas B ra3oByio (asy B
MEePBUYHOE 00NaKO MPH KUITEHUH TITPOJIMBa B CLICHAPHH 3, KT

O, — Macca onacHOTo BELLECTBA (BKIII0Yask XMIKYIO U Ta3000pa3Hyio
(a3sml), obpasyroniast nepBUYHOE 0GJIAKO B i-M CLIEHAPWH, KT;

QP*% — Macca BO3/lyxa, OIMEIIMBAeMOro B IEPBUYHOE 00JIaKo B
i-M CLicHapuH{ Ha HaYaJbHOM CTalNH, KT,

QO — Macca XMIKOTO OMacHOro BEIECTBAa B 060pY10BaHUMM BhILIE
YPOBHS OTBEPCTUS, YePE3 KOTOPOE NMPOUCXOIUT UCTEYEHUE, KT; 3ada-
€TCSl HAa MOMEHT BPEMEHH, COOTBETCTBYIOIIMI Havyaly aBapuH; IIPH MC-
TEYCHUHU U3 TPyOOITpOBOLia C HACOCOM Ha BXOJ€e MIPHHHUMAETCS PaBHOM
6eCKOHEYHOI1 BeJTUYMHE; €C/IM aBapUiiHOEe OTBEPCTHE BBIIIIE YPOBHS
XXUIKOCTH, TO BeJIMYMHA IIPUHUMAaETCsl paBHOM () KT; €CJIM UCTEYEHHE
NIPOMCXOAMUT U3 TPYOOTIPOBOZA, NPUCOSANHEHHOTO K EMKOCTH, TO O
BKJIIOYAET ¥ MACCy XMUIKOCTH B TPyOONPOBOIE OT EMKOCTH IO Hayaja
OTCEKaeMOro aBapuiHOTO y4acTKa;

Q%c.p — MACCA XKUIKOTO ONIACHOTO BELLIECTBA B OTCEKAEMOM yJacT-
K€ aBapMHHOro TpyOoOIIpoOBOAA BHIIIE YPOBHS OTBEPCTHSI, YePE3 KOTO-
po€ IPONCXOAUT UCTEYEHUE, KT; 33J1a€TCSI HA MOMEHT OTCEYECHMS aBa-
pUitHOTO yyacTKa TpyOOIIpOBOAA; MPH UCTEUEHUH M3 TPyOOIIpoBoaa B
ClLieHapuH 4 MPUHUMAaETC paBHOM 0 KT, eCJI KOJIMYECTBO OMACHOTO
BELIECTBA B OTCEKAEMOM Y4acCTKE aBapHUITHOro TpyOOINpoBOJa COCTaB-
JsieT meHee 20 % o61eit MacChl BEIOpOCa; €CITH aBapUIfHOE OTBEPCTHE
HaXOAUTCS BbILIE YPOBHSI XXUIKOCTH, TO BEJIMYUHA TIPUHUMAETCS paB-
Hoii 0 KT;
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Q% — Macca XHUIKOro OIaCHOTO BEILECTBA B OTCEKAEMOM Y4aCTKE
aBapUITHOTO TPYOOIIPOBOJIA BEIIIIE YPOBHSI OTBEPCTHS, Yepe3 KOTOPOE IPOo-
HUCXOIWT UCTEYEHNE, KT; BEJIMUMHA 330a€TCsI HA MOMEHT Havyalla aBapyi;
NpY UCTEYEHWH M3 TpyOOIpoBona B CLIEHApHU 4 IPUHUMAETCSI PABHOM
0 KT, ec/M KOJIMYECTBO OIMACHOTO BEIIECTBA B OTCEKAEMOM y4acTKe aBa-
puiiHOrO TpyOOmpoBoa cocTariisieT MeHee 20 % ob1neii Macchl BLIOpOCa;

Q_, — Macca OITaCHOTO BEILECTBA, HAXONAMIASCA BO B3PIBOONIACHBIX
npexaeiax (pacnpeneeHHas1 B TIPOCTPAHCTBE MEXIY MOBEPXHOCTIAMMU C
koHueHTtpaiusmu, pasHbiIMu HKITP u BKIIP) u crioco6Has yyacTBo-
BaTh B [IPOLIECCAX TOPEHMUS ¥ B3PBIBA, KI;,

Q,, — Macca OTacHOTO BelIECTBA, HAXONSAIIASACA B IIEPBHYHOM 00-
JIaKe B XUAKOH (aze (Karix) B i-M CLIEHAPUH, KT;

Q°, — Macca OIacHOTO BEIECTBA, HAXOAALIAsACA B IEPBUYHOM 06-
JIake B XHIKOI (pa3e (KaIuisx) B i-M CLIEHAPUU B HAaYaJIbHBIA MOMEHT
(Ha MecTe BBIOpOCa), KT;

Q' . — Macca ra3o06pasHOro OIacHOro BELIECTBA B aBADMHHOM
yyacTKe TpyOOIIpOBOIa Ha MOMEHT OTCEUEHHMS, KT; TIPH UCTEYEHUH U3
TpyOOIIpOBOAA B CLIEHAPUH 4 MPUHUMAETCS paBHOM () KT, eCJTH KOTHYe-
CTBO OITACHOTO BEIIECTBAa B OTCEKAEMOM YJYacTKe aBapUitHOTO Tpy0Oo-
rpoBofa cocTapiseT MeHee 20 % ob1meit Macchl BBIOpOCa;

Qcym — 3(dekTrBHAs Macca IIEPBUYHOTO 00J1aKa B i-M CLIEHApHH,
BKJIIOYAET ra3000pa3Hoe OMacHOE BEIIIECTBO, ONTACHOE BEILIECTBO B XHI-
KoOii (pa3ze U BO3AYX, KT;

Q,, — obIas Macca OMacHOTO BELIECTBA B OTCEKAEMOM yYacTKe
aBapHMiTHOTO TPYOOIPOBOMA, KT; BKJIIOYAET MacCy XHIKOCTH B CI[cHa-
pu 4 WK Maccy rasa B CLieHapHU 2; Ipy BRIOPOCax OMacHOro Bellle-
CTBa M3 EMKOCTH 3aJ1a€TCSl paBHOM HYJTIO;

Q% — Macca XHIKOIo ONaCHOTO BeILECTBA, CIIOCOGHOTO BMECTHTb-
¢S B OTCEKAEMOM YJYacTKe TpyOONpOBOAA; BEJTUYMHA 3a0a€TCS HA MO-
MEHT HayaJjia aBapyuH; ONpeneIseTCs IepeMHOXEHUEM 00beMa, 3aHH -
MaeMOTO0 XHIKOCTbIO B OTCEKAEMOM YYacTKe TpyOOIpoBOIa, Ha TUIOT-
HOCTB XHIKOTO OIACHOTO BEIIECTBA, KT

Q% o — MACcCa XUIKOTO OMACHOTO BEILECTBA B OTCEKACMOM Y4acTKe
aBapUMHOIO TPyOONIPOBOAA HA MOMEHT OTCEYEHHSI, KT; TIPY UCTEYEHUH
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U3 TpyOOIIpOBOa B CLICHapuH 4 IpUHHUMAeETCst paBHOI 0 KT, eciiv KoM~
YeCTBO ONIaCHOTO BELLECTBA B OTCEKAEMOM YJacTKe aBapHitHOTO Tpy6o-
nposoja coctasisgeT MeHee 20 % oblieit Macchl BHIOpOCa;

R — yHuBepcaibHas ra3oBas ocTosiHHad, paBHas 8,3144 JIx /K /Moy,

R — paanyc nepBMYHOTO 06/1aKa ONIaCHOTO BEIECTBA B HAYATBHBIH
MOMEHT BPEMEHH (Ha MecTe BbIOpoca) B i-M CLieHapyu, M;

R, — 9dexTUBHBINA panuyc nepBudYHOro obaka B i-M CLEHa-
pHH, M;

Ri, — yucno Puyapacona;

S — oA aBapUUHOTO OTBEPCTHS, M?;

S, — 2bdeKTMBHAas TUIOIANb 3MUCCHHU U3 Pa3TepMETU3HPOBaH-
HOro 00opynoBaHus, M%;

S, — TOPU30HTAIbHAs IMCIIEPCHSI TIPH PACCESIHUM IEPBUYHOTO 06-
Jlaka B i-M CLIEHApHH, M;

S)’, ,— TODU30HTAJIbHAS IUCTIEPCHS IIPU PACCESIHMM BTOPMYHOTO 06-
Jlaka, obpa3syloerocs Ha /-if ctanuu nocTyTUIeHUsT OTTAaCHOTO BelleCTBa
B atMocdepy B i-M CLieHapu (TIpy pa3InIHbIX / S;,. = S;;, S;.”- oL S;,.,
S5 S )5 M

S, — BepTUKAJIbHAs JUCTIEPCUS TIPU PACCESHUM MIEPBUYHOTO 06-
JlaKka B i-M CLIEHapHH, M;

S!, — BepTHKaJIbHAs IUCTIEPCHS TIPU PACCETHUM BTOPMYHOTO 06na-
Ka, 06pasyloLierocst Ha /-if cranuu MOCTYIUIEHUs ONIAaCHOTO BEIIeCTBA
B arMocdepy B i-M cLieHapuH (IIpH pa3INyHbIX ISL. = 5%, S o, Szf,.,
S S S0 M;

Sosop — MaKCUMaJlbHasl IUIOIajb IIOBEPXHOCTH XXKHIKOCTH BHYTPHU
0o0opyIoBaHus, M2;

STp — IUTOIIANb TIOTIEPEYHOTO CEYEHHS TPYOOIIpOBOaa, M?;

T? — remneparypa B o6ake B HaYaJlbHBI MOMEHT BpeMEeHH (Ha
Mecte BeiOpoca), K;

T, — Temmepatypa, Ipy KOTOPOH HAaXONMTCS ONACHOE BELIECTBO
BHYTpU 000pYyZIOBaHMS B i-M ClieHapuH, K;

T, b a¢dexTHBHAS TeMIiepaTypa Cpebl B TEPBUYHOM O0JIaKe B
i-M cueHapu, K;
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TS’W — a¢dexTrBHAS TeMmepaTypa Cpelbl BO BTOPHYHOM ObJIaKe,
oOpasyrolieMcs Ha /-i cTailuM MOCTYIUIEHHS OMAaCHOTO BEIeCTBA B aT-
Mocdepy B i-M cLieHapuH (TP pa3Tu4IHbIX / 7’ 3’W = T;’;) o T °T;)£§'5, Toor
Tliar Thur Bood: K;

T, — Temreparypa Bo3nyxa, K;

T . — TeMnepaTypa KMIEHUS XUIKOIO ONIaCHOTO BEILECTBA IIPH
nasnenuu Py, K;

T — TeMniepaTypa ONCTHIAIOIIEM TOBEPXHOCTH, Ha KOTOPYIO IIpO-
HMCXOIUT IIPOJIUB XUAKOU (ha3bl OMACHOTO BEIECTBa, K;

7. pac — TEMIIEPATYDA MOACTUJIAIONIEN ITOBEPXHOCTH, Hall KOTOPOM
IIPOMCXOOMT paccestHue Beibpoca, K;

T, .. — BCTIOMOraTe bHasi (IPUBEIEHHAsT) TeMIIepaTypa, HCIOIb3Y-
eMas IIPH pacyeTe CKOPOCTU ucrnapeHus, K;

T npox — TEMIIEPATYDPA XKHIKOH ¢asbl B IPOJIUBE B HAYaJIbHBIH MO-
MEHT BpeMeHH, K;

V — obbeM, M3;

V.., — B3PBIBOOTIACHBIH 0OBEM;

¥V, — o6bem 0GopynoBaHus B i-M CLIEHapKH, M*, TIDH BBIGpOCE C TpY-
601poBO/Ia, Ha BXOJIE KOTOPOTO CTOMUT KOMIIpeccop (Hacoc), IpUHUMA-
€TCsl paBHBIM OECKOHEYHO! BEJIMYUHE;

| 4 i 3¢ EKTUBHBIN yIeabHBII 00bEM Cpeabl B MEPBUYHOM 00~
JIaKe B i-M CLIEHapyH, M*/KT;

V’mi — a(pdexTUBHBIN yAEeTbHBIH 06BEM Cpelbl BO BTODHYHOM 00-
JIaKe, o0pasylolieMcs Ha /- CTaIuy MOCTYTUIEHHS OITACHOTO BEIIeCTBa
B atMocdepy B i-M cleHapuy (TIpH pa3IMYHBIX / Va’w. = V;;W, V":fq‘J ;;’6,
Voois Vaaar Vi Yoo MY/KT;

a — Ge3pazMepHast BCIOMOTraTeJibHasl BEIMYMHA TIPU pacyeTe Iu-
HaMHYECKOH CKOPOCTH;

a,, — K03(dUIIMEHT NpyU pacyeTe NPOOUT-OYHKLNH;

b — BcrioMoraTeNbHBIH KO3 GULIMEHT IIpU pacyeTte yucaa Puyapa-
COHa;

b — monymupHHa 9apa BTOPUYHOrO 06J1aka, 06pasyrolerocs Ha
l-¥ cTaauu MOCTYILIEHHS OMACHOTO BelllecTBa B atMocdepy B i-M clie-

Hapyu (NMpM pasnuaHbIX / b= b*, b b1, b™, b!, bf), M;
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b, — K03(hGULMEHT TIpU pacyeTe IPOOHT-GYHKIIUM;

¢— KOHLIEHTpal{sl OIIACHOTO BEILIECTBA B BO3LYXe B HEKOTOPOI
TOUYKE B HEKOTOPBIII MOMEHT BPEMEHU B i-M CLIEHADMH, KT/M7;

¢ — KOHLIEHTpaI}s OIaCHOTO BEeIleCTBAa B HEKOTOPOii TOUKE B He-
KOTOPBII1 MOMEHT BPEMEHH NIPU pacCesHHH TTIePBUYHOTO 00/1aKa B i-M
CLIEHapHH, KT/M>;

¢/ — KOHLEHTpaLVs OIIaCHOT'O BEILECTBA B HEKOTOPOIA TOUKE B He-
KOTOPBIIi MOMEHT BPEMEHHM TIPU PAcCeSTHUN BTOPUYHOTO obj1aka, 06-
pasyrolierocs Ha /- cTaluu TIOCTYTUIEHUS OTNIaCHOTO BEIIECTBA B aT-
MOcQepy B i-M CleHapHH (TIPH PasIMYHBIX [ ¢, = X, ¢™ ™0, ¢f, c™, ¢,
€f), Kr/M%;

Coxnp — KOHLIEHTpALIMS TOILTHBA (TT0XXapOB3PbIBOONIACHOTO Bellie-
CTBa) B CMECHU C BO34yXoM, cooTBeTcTByloniasi BKITP, kr/m?;

¢, — TEIUIOEMKOCTb IOACTUIAIONIEH MOBEPXHOCTH, Ha KOTOPYIO
MpoJMBaeTCa ONacHoe BeuecTBo, Jk/Kr/K;

Cuxnp — KOHLEHTpALMs TOIUIMBA (II0XapOB3PHIBOOIIACHOTO BEllle-
CTBa) B CMECH C Bo3nyxoM, cootBeTcTBylomas HKIIP, kr/m3;

¢,; — KOHLICHTPALIMS OMaCHOTO BEILECTBa B LEHTPe 06/1aKa B He-
KOTOPBII1 MOMEHT BPEMEHHU ITPU pacCEeTHUM NEPBAYHOTO 00J1aKa B i-M
CLiCHapHH, Kr/M>;

¢!, — KOHILIEHTpalKsl ONTaCHOTO BELIECTBA B LIEHTPe (Ha ocH) ob1a-
Ka B HEKOTOPBIIf MOMEHT BpEMEHH ITPH PAaCCETHUM BTOPHUYHOTO 00J1a-
Ka, oOpa3sylouerocst Ha /-i CTaauy IOCTYIUIEHUS OIIACHOTO BElIEeCTBa

j— = . BHIO TH
B armocq)epy;a i-M CLEHapUH (TIPH Pa3NMYHBIX / ¢, = ¢X , come-»u6, c o,
chs €5, KT/M;
emu — YyAcJibHasi BHYTPECHHSSI SQHCPTUSA MOAMEUINBACMOIO BO34Yy-
xa, JIx/Kr;

g — YCKOpeHue CBOOOIHOTO MajeHus, paBHo 9,81 m/c?;

k, — BcriomoraTtebHbIi KO3(hOUIMEHT IUIS BEIYMCIICHUS MACLITa-
6a MonuHa—O0yxoBa;

P — BcnoMorarenbHbIi KO9GhOUITUEHT A1 BBIYUCICHUS MacIITa-
6a MonunHa—QOO0yxoBa;

P, — IaBJIeHVE HACHIIEHHOTO T1apa OIIaCHOTO BELIECTBA ITPU TeM-
nepaTtype Bo3yXa, MM PT. CT.;
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p,(T,) — IaBlieHVe HACHILIEHHOTO N1apa OINAaCHOTO BELIECTBa NPU
temineparype 7, [1a;

g*°" — MPOU3BOAUTENBHOCTh KOMIIPECCOpa, KI/C.

VYyeT npou3BOIUTENBHOCTH KOMITPECCOpPa HEOOXOIUM TIpY pacye-
Te BEIOpOCa ¢ TpyOOIPOBOAa, Ha BXOE KOTOPOTO CTOMT KOMIIPECCOP, B
cJIy4ae, €CJv IUIOIIalb aBapUITHOTO OTBEPCTHS TPYOOIIPOBOIA MPEBOC-
xonuT 20 % IUIoIany MMONepeyHOro ceyeHus TpyOOIIPOBOa,;

g"%°*° — NPOU3BONUTENIBHOCTD Hacoca, Kr/c.

Yyer Ipon3BOAUTEIHPHOCTH HacoCa HEOOXOMUM IIPU pacueTe BRIOPO-
ca ¢ TpyOOIIpoBona, Ha BXOe KOTOPOrO CTOUT HACOC, B CJIyYae, eCliu
TUIOIIAIb aBAPHHHOTO OTBEPCTHS TPY6ONpoBoa npessiniaeT 20 % Iuio-
[IAAY TTOTIEPEYHOTO CeYEeHHS TPYOOIIpOBOIa;

q,.’ Pa3b _ pacxon Bo3dyxa, MOJMELIEHHOrO Ha MeCTe BHIOpOca BO
BTOPUYHOE 00/1aK0, 06pasyoiieecs Ha /-if cTaluy IOCTYIUIEHHUSI OTac-
HOTO BEIECTBA B aTMOCHEDY B /-M CLIEHAPHH (TIPH PA3NIUYHEIX / g,P>° =
qi)K pasﬁ, qiorc. BbIO. p336’ qir pasﬁ’ qim pa36, qi“ paaﬁ’ qie pa36)’ KT /C,

g, — CKOPOCTb IOCTYILIEHHS B aTMOCGEPY ra3006pa3HOro ONacHo-
IO BEIIeCTBa, 00pa3yIoLIerocs: MNP MrTHOBEHHOM BCKUIAHUY XUIKOM
(azel B Clyyae UCTEUSHMS XKMIKOTO OMAaCHOTO BELIECTBA U3 Pa3pyLlIeH-
HOTo 060pyHOBaHUs B CLIEHApHH 4, KT/C;

g, — CKODPOCTb MOCTYIIEHHs B aTMOC(hepy Kaneib (a3po30Jis)
OIacCHOTO BEIIECTBa, OOpa3ylOIIUXCsl TP MTHOBEHHOM BCKUIIAHUU
XKUIKOH hasbl B Cilyyae HCTEUESHHS XXKHUIKOTO OMMACHOTO BELIECTBA U3
Pa3pylIEeHHOTO 000PYAOBaHHUS B ClieHapuH 4, Kr/c;

g, - CKOPOCTb IIOCTYTUIEH! B aTMOC(]EPY ra3006pa3HOro OracHo-
TO BeLIeCTBa, 06pa3ylolierocs NpyM MTHOBEHHOM BCKUITAHUH XUAKOMN
¢assl B Cllydae UCTEUEHHUS XUIKOIO OTIACHOTO BEIIECTBA U3 pa3pyLleH-
HOTO TPYOOIIpOBOJA MOC/Ee OTCEYEHUs] aBapUIHOTO y4acTKa B CLIEHa-
puM 4, Kr/C; npuHUMaeTcs paBHoii 0 KT/c, eClTi KOIMYECTBO ONTAaCHOTO
BEILIECTBA B OTCEKAEMOM YYaCTKE aBapUitHOTO TpyOOIpOBOAA COCTaB-
JisieT MeHee 20 % obuieit Maccel BRIGpOCa;

q,... — CKOPOCTb IIOCTYIIEHHS B aTMOoc(depy KaneJb (a3po30iist)
OIACHOTI'O BEILECTBA, 00Pa3yOUIUXCST TPU MTHOBEHHOM BCKUIIAHUU
XKUOKOM (asel B CIyyae UCTEUEHHUsI XKMIKOTO OMACHOTO BEIIECTBA U3
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pa3pyLIEHHOro TpyOOIIPOBOAa NOC/IE OTCEYEHHS aBapUIHOTO yYyacTKa
B CLIEHapuu 4, Kr/c; IpUHKUMAaETCs paBHOM 0 KT/C, €CIIH KOJINYECTBO
OIaCHOTO BEUIECTBA B OTCEKAEMOM Y4acTKe aBapUItHOTo TpyOOIIpoOBO-
na cocTasiser MeHee 20 % ob1ueit Maccel BEIGpoca;

¢',— pacxo] oNlaCHOTO BelllecTBa (ra3006pa3HOTO M HaXOASIIErocs
B XHUAKOi (ha3e) BO BTOpUIHOM 00J1aKe, 00pasyrolieMcst Ha /-ii craguu
MOCTYIUICHUS ONaCHOTO BelecTBa B aTMocdepy B i-M cLieHapuH (Tipu
Pa3THYHBIX ] q: = qix, qiow.nsm’ qir, qim, qi"’ qie)’ KT /C, qiom BIG TIPHUHUMAETCS
paBHbIM 0 Kr/C, €CJTA KOJTUYECTBO OMACHOTO BEIECTBA B OTCEKAEMOM
y4yacTKe aBapuifHOTO TpybompoBona cocrannseT meHee 20 % obGuiero
KOJIMYECTBA BHIOPOCa;

4,..; — CKOPOCTb BEIGpOCA XUIKOTO OMACHOrO BEIECTBA IPH UCTE-
YEHHH XHUIKOTO OMACHOTO BEIECTBA U3 Pa3pyIIEHHOIo 000PyIOBaHUS
B CLIeHapuH 4, KT/C;

q°r — CKOPOCTh BBIOPOCA ONTaCHOTO BELIECTBA NP UCTEYECHUH XU -
KOTO OIaCHOTO BEllleCTBa U3 Pa3pyIIEHHOTO 000pyIOBaHHSI ITOCIIE OT-
ceyeHHsl aBapHIHOTO yJacTKa TpybonpoBoja B clieHapuH 4, Kr/c;

g, — CyMMapHBIii PacXoJl OacHOrO BeLeCTBa, HAXOAAIIErocs B
XUAKOM (hase (Karuisix), Bo BTOpHYHOM 001aKe, 00pa3yromieMcs Ha /-id
CTaJMU NOCTYIUIEHUS OIIACHOTO BEIleCTBA B aTMOC(HEPY B i-M CLIEHapHH
(Tipy pasnuuHbIX [ 4= g5, 4™, ., 43, 9y, 45.), KT/C;

gl — cyMMapHBI{ pacXoll OIIaCHOTO BELIECTBA, HAXOMASIIETOCs B
XUIKOM (asze (Kamisix), Ha MecTe SMUCCUU BTOPUYHOTO obJaka, 00-
pasymolerocs Ha /i cTaIvy MOCTYIUICHHS OMACHOTO BELIECTBA B aT-
mocdepy B i-M CLieHapuH (TIPY PasuuHbIX [ 0! = gox, gore-=5, g0r g0m,
qrrs 4, Kr/c;

i — 3¢ deKTUBHBII CyMMapHbBI pacxol BO3MyXa M ONaCHOTO Be-
1ecTBa (BKJIIOYAs XKHUIKYIO M ra3000pa3Hylo ¢a3bl) BO BTOPHYHOM 00-
Jlake, oOpasylonieMcs Ha /-ii cTaluy MOCTYTUIEHHUS ONIaCHOTO BELLIECTBA
B atMocdepy B i-M CleHapuH (TIpH pa3TMUYHBIX [ q‘cym =G ?y-:fﬁ, T
Topnr D> Lo KT, /c;

k — xoHcranTta Kapmana, pasHa 0,41;

7, — paiuyc LEHTPATbHOM YacTH (s1pa) MEPBMYHOIO 006JaKa B i-M
CLICHapHH, M;
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t — BpeMms, C;

7 — cocTaBIsTIOLIas BpeMeHH (POPMUPOBAHMS IIEPBUYHOIO 061aKa
OT Hayasia BEIGpPOCa JI0 BpeMEHU OTCEUEHUs aBapUITHOTO y4acTKa Tpy-
GornpoBoa B ClieHapHu 4, ¢;

{, — MOMEHT BPEMEHM, [Tl KOTOPOTO OIPENEJIAIOTCS PA3MEDPEI 30H
noctkenus 0,5 HKITP u BKIIP, c;

¢, — BpeMd OCPEIHEHNS NIPU pacyeTe AUCTIEPCHH BIOJIb OCH y (oy),
C; IPUHUMAETCS B KaXIO0H TOYKE PaBHBIM BPEMEHH MPHUXOA B 3TY TOY-
Ky obGaka, Ho He MeHee 600 c;

t/ — IIUTENEHOCTD MOCTYTUIEHMST OTIACHOTO BELIECTBA B aTMOC(hepy
3a CYET UcTeueHus (McmapeHust) (BpeMst POPMHUPOBAHUS COOTBETCTBY-
01LIETO BTOPUYHOTO 00J1aKa) Ha /-if CTaguy MOCTYIUIEHUS OTIaCHOTO Be-
IIECTBA B aTMOCHEPY B i-M CLIEHAPUH (TIPH PA3TUYHBIX [ £ = £X, 10724,
1, 1™, 1 1), €, £ ™0 IpUHUMAaETCs paBHBIM 0 C, €C/IM KOJUYECTBO
OIIaCHOTO BEIECTBA B OTCEKAEMOM Y4acTKe aBapUitHOTro Tpy6omnpoBo-
na coctapisiet MeHee 20 % o01iero KoJMyecTBa BbOpoca;

! i — BPEMS IOCTIDKEHMS MAKCUMAIHOMN KOHLIEHTPALIMHU ONIacHO-
O BEleCTBa B HEKOTOPO# TOYKE B i-M CLIEHApHH, C;

fr  — MakCMMalbHO BO3MOXHasl JUIMTENBHOCTh HCTEYEHHUS ra3o-
00pa3HOro OMacHOTO BellleCTBa U3 paspylIeHHOro oGOpyIOBaHUS B
clieHapui 4, c;

17— MaKCHMMajlbHO BO3MOXHas JUIMTEJIbHOCTh HCTEUYEHNS Ia30-
00pa3HOro OMacHOTO BEIECTBA U3 Pa3pyLIEHHOTO 000pYNOBaHUS B
clieHapuu 4 1ocJie UCTiapeHus IPoJIKBa, C;

t .. — IJUTENBHOCTh MCTIAPEHMS TIPOJIMBA MOCIIE OKOHYAHUS HCTE-
YEHMSI XXKUIKOTO OMACHOTO BEILECTBA IS CJTyYasi, eCJTi IMPoIoJKaeTcs
HCTeYeHue ra30Boi (asml, C;

f  — BCIIOMoOraTesibHas BeIMYMHA IIPU pacyete 7, C;

' — BCTIOMOTrare/ibHasl BeJIMYMHA TIPH pacyete 7, C;

nuen

¢t — BpeMs, B TEYEHHUEC KOTOPOTO OIMMacHOE BEIIECTBO MOCTYIIACT B

KHn
MEPBUYHOE 00GJIAKO M3-32 UHTEHCUBHOTO KHTIeHUs Xunkoro OB B mipo-
JIMBE 3a CYET TeIUIONPHTOKA OT MONCTHUJIAIONIEH OBEPXHOCTH, C;

? sny — BPEMS IMKBHIALIMH aBAPUHHOIO OTBEPCTHUS (PAa3repMeTH-

3aIlH1) U IPOJIMBA, C; €CJIH JIMKBHUAALIMY He IIPOMCXOIUT, TPUHUMAET-
¢S paBHbIM OECKOHEYHOCTH;
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¢ . — BPEMsi OTCEYEHHs aBAPMIAHOTO yJacTKa TpyOOnpoBoaa (BpemMs
OCTaHOBKM KOMIIpeccopa (Hacoca), C;

7, . — COCTaBNAOIIas BpeMEHH (HOPMUPOBAHHS IIEPBUYHOTO 06-
Jaka, c;

t . — BPEMs KCIIO3ULINH, C;

u, — IWHAMUYecKasi CKOpOCTbh, M/C;

u“om,. — 3 dexTUBHasA CKOPOCTh ABIDKEHUS TIEPBHYHOTO 00J1aKa
B i-M CLIEHapW{ B HaYaJIbHbIIi MOMEHT BpeMeHH (Ha MecTe Bbibpoca),
M/c;

ul, oo — JPPEKTHBHAS CKOPOCTb ABUXKEHMsI BTOPAYHOTO 0bJ1aka,
obpa3sylolerocs Ha /-if CTaguu MOCTYIUIEHHS OMTaCHOTO BELECTBA B
arMocdepy B i-M CLieHapuH (TP PasIMIHbIX [ u oo = L oopn u‘”og;;f,
Ui Wonppi Wi Wospe) HA MECTE BBIGPOCA, M/C;

u,, — CKOpPOCTb BETPa Ha BEICOTE Z,,, M/C;

u, — BCTIOMOTaTe/IbHas BeIMYMHA NPH pacyeTe yucnaa Puyapaco-
Ha, M/c;

UpeP* — CKOPOCTD IOAMEIIMBAHUS BO3LYXa B 06J1aKO0 3a c4eT nud-
(y3uHu B BepTHKAJILHOM HaIpaBlIeHNUH, M/C;

U, — POPEKTHBHAS CKOPOCTb ABIKCHHS IIEPBUYIHOTO 06/aka B
i-M cLieHapu#, M/c;

u o 3¢ dexTUBHAS CKOPOCTh IBVXXEHHSI BTODUYHOTO 00J1aka, 06-
pasylolierocs Ha /-l CTaqvy MOCTYIUIEHHS ONIACHOTO BEIECTBA B aT-
MOChepy B i-M CLeHapuu (NPH PAsIUYHBIX [ Uy, = Ul ., U5 20, ut
Uaowr o o) M/C

W, — BCIIOMOTaTeJIbHasl BeJIMYMHA TpU pacuete yuciaa Puuapaco-
Ha, M/C;

X — TPOCTPaHCTBEHHAs MepeMeHHasi (KOOpAMHATa BIOJIb BETPA), M;

X, — PacCTOsSIHHE OT MECTa BLIOPOCa [0 IUIOCKOCTH, TIEPIIEHAHKY-
JISIPHO# HaIpaBJIEHUIO BETPA, JJii KOTOPOii ONPEeNsIOTCS Pa3MephI
(o y v o z) 30H goctixenus 0,5 HKITP u BKIIP, m;

X! — xoopaMHaTa 3aqHel KDOMKM BTOPMYHOIO 06/1aKa, 06pasyio-
Lierocs Ha /-i craguy IOCTYIUIEHHS OMacHOTO BellleCTBa B aTMochepy

B /-M CLiEHapuy (TP PasTUIHbIX [ X/ = XX, X**0, X x™, X¥, x5), M;

3 Y T3
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X! — KoopnyHaTa nepeaHei KPOMKY BTOPUYHOTO 06/iaka, 06pasyio-
IIerocs Ha /- CTaIuy MOCTYTUIEHHS OMTaCHOTO Bemecma B aTMoabepy
B [-M CLIEHapuH (IIPH Pa3IUYHBIX /X! = XX, x 77 "0, x T, XM x5, M

X,; — KOOPIMHATA LEHTPA [IEPBUYHOTO o6nax<a B i-M cueHapym, M,

y — MPOCTPaHCTBEHHAs ITepeMeHHas (KOOpAMHATA, ITEPIIEHANKY-
JISIpHAs HAMIPaBJIEHUIO BETPA), M;

¥, — DacCTOsIHME OT OCH BBIGPOCA IO TEPIIEHAUKYIAPHON NOBEPX-
HOCTH 3€MJIH IUIOCKOCTH, JUISI KOTOPOH OIPENeIoTCs pa3Mepsl (TI0 x
U 1o Z) 30H goctikeHus 0,5 HKITP u BKIIP; mis miockoct mpoxo-
nAeit yepes och Beibpoca y, = 0, M;

Z — IPOCTPaHCTBEHHAS NlepeMeHHast (KOOPAMHATA BBICOTHI), M;

Z, — BBICOTA Hajl TIOBEPXHOCTBHIO 3€MJIM TUIOCKOCTH, 11 KOTOPOH
OIpeeAIOTCS pa3Mephl (1o x U 1o y) 30H moctikeHusa 0,5 HKIIP u
BKIIP, ms moBepxHOCTH 3eMIH Z, = 0, M;

Z,, — CTaHIapTHas BLICOTA, HA KOTOPOM 3a1aeTCs CKOPOCTh BETPa,
TIpUHUMAaeTCs paBHoM 10 M;

7., — XapaKTepHBI# pasMep ILEPOXOBATOCTH IIOBEPXHOCTH, M;

ZBKnp(x,y,z) — COOTHOLLEHHE, OMUCHIBAIOLLEE IOBEPXHOCTD B IIPO-
cTpaHCTBe ¢ KoHIeHTpauuei BKITP;

ZO SHKHP(x,y,z) COOTHOIIIEHHME, ONUCHIBAIOLIEe TOBEPXHOCTh B
npocTpaHCcTBe ¢ KoHLeHTpauueii 0,5 HKIIP;

@ — Be3pa3MepHasi BCIIOMOraTesibHasl BeJIMYMHA IPH PacyeTe CKOo-
POCTH MOAMELIMBAaHMS BO3ayXa B 06/1aK0;

o — oOGbeMHast JoJIsI ra30Boi (ha3bl B 000pYIOBaHMY;

o, — MOKa3aTesb CTENEHHOM 3aBUCHMOCTH CKOPOCTH BETPa OT BEI-
COTHI;

o, — KOJINYECTBO MACCOBBIX NOJIEH BO3MyXa (Ha eAMHUYHYIO Mac-
conyio nomo OB), moaMenIMBaoIerocss B mepBUYHOE 00JIAKO Ha Ha-
YaJIbHOM 3Tarle B j-M CLICHAPHH;

ot} ., — KOIMYECTBO MACCOBBIX JI0JIEH BO3yXa (Ha €IMHMYHYIO Mac-
cogyio nomo OB), mogMemurBaloIIErocs BO BTOPHYHOE 00J1aKo Ha Ha-
YaJIBHOM 3Talle Ha /-1 CTaquu MOCTYIUIEHHS OTTAaCHOTO BEIEeCTBa B aT-
Mocdepy B i-M ClIeHapuH;
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B — BcnioMoratebHbIH K03hbuULKEHT, B =1 + o ;

Y — TMOKa3aTeJib a1abaThl OMacHOTO BelIECTBA B ra3000pa3HOiA
daze;

Y, — BCTIOMOraTe/IbHas! BEIMYNHA TIPU pacyere O, ;

Vome — K03 dHULIMEeHT NPOMOPIIMOHATFHOCTH IIPH pacyeTe BO3MyXa B
obJake Mpy NMOAMENIMBAaHUM Yepe3 GOKOBYIO ITOBEPXHOCTE; paBeH 0,63;

8 — BcrioMoraTesbHasg BeJIMYMHA [IPU pacyeTe c,

@ — BCIIOMOTaTeNbHas BeJIMYMHA IIPY pacyeTe IMHAMHUYEeCKOM CKO-
poCTH;

A, — K03(hGUUKMEHT TETUIONIPOBOIHOCTH MOACTHIAIOIIENH MOBEPX-
HOCTH, Ha KOTOPYIO IIPOJINBAETCS ONacHoe Belectso, BT/K/M;

L — MOJISIpHASI Macca OIIaCHOI'O BEILECTBa, KI/MOJIb;

H,,,, — MOJISIDHAsi Macca BO3MyXa, KI/MOJb;

W, — 2PPEKTHBHAST MOJISIDHAsI MACCa ra3000pa3HO CMeCH oriac-
HOTO BEIIECTBA C BO3AYXOM B NEPBUYHOM 00JIaKe B i-M ClieHapHH,
KT/MOJIb;

W b addexTHBHasA MOJIsIpHAsi Macca ra3000pa3Hoii CMECH Orac-
HOTO BEMIECTBA C BO3IYXOM BO BTOPHYHOM 06J1aKe, o0pa3yloleMcs Ha
/- cTamuy MOCTYTUIEHUS ONTACHOTO BellleCcTBa B aTMOchepy B i-M CIie-
HapuK (DA PASTHYHBIX [ W0 = W0 TR WD o W B MS00)s
KT/MOJIb;

T — 4KCJIo, paBHOE 3,14159..., oTHOLIEHNE JUIMHBI OKPYXHOCTH K
IAAMETpY;

p( (T,), T,) — NIOTHOCTb Ta3000pa3HOro ONACHOTO BELIECTBA IIPH
temneparype 7, u nasienuu p, (7,), xr/m%;

p, — IUIOTHOCTb ra30BO¥ (ha3el ONacCHOTO BEILECTBA B 000pyn0Ba-
HHH B i-M CLIEHapHH, KI/M3;

P o5 — TVIOTHOCTH BO3YXa B OKPYXaloLiei cpene, Kr/m?;

P, — TUIOTHOCTb XHUIKOTIO ONACHOTO BEIECTBA, KI/M?;

P, — IUIOTHOCTb ra3000pa3HOrO OMACHOTO BEILECTBA NPU TEMITE-
patype KMIIEHUsI M JaBlieHuH P, Kr/m%;

p, — IJIOTHOCTb MaTepHaia MOACTUIAIOIIEH TOBEPXHOCTH, Ha KO-
TOPYIO ITPOJIMBAETCS ONACHOE BELECTBO, KI/M;
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Pogpii — 3 deKTHBHAS MIOTHOCTE CPEAbl B IEPBUYHOM O0JIaKe B i-M
CLEHAPHH, KT/M>;

P g — 2PDEKTHBHAS IUIOTHOCTb CPEXbI BO BTOPUIHOM obIiaxe,
obpa3yrolieMcst Ha /-if CTaliy MOCTYTUICHUS OTIACHOTO BEILECTBA B aT-
Mocepy B i-M CLEHAPHH (TP PAMAIHBIX [ Pl .= Py s Pohoes Pl
Pl P> P> KI/M;

pPH5 — IIOTHOCTE OMACHOTO BEIECTBA B IIEPBUYHOM 06JIake B Ha-
YaJIbHBIA MOMEHT (Ha MECTE BEIOpOCa) BpeMEHH B i-M CLIEHAPHH, KT/M>;

p! — IUIOTHOCTB OMACHOTO BELIECTBA B HAYAILHEI MOMEHT BpEMe-
HU BO BTOPHUYHOM 06ake, obpasyiomeMcs Ha /-it cTaiuM MOCTyILUIEe-
HHS OIIACHOTO BellleCTBa B aTMoc(epy B i-M cLieHapuH (TIpH pasjiuy-
HBIX / p, = p% po™e-6, pl p™, p¥, p9), Kr/M?; po™ **° IPUHUMAETCS PaBHO#M
0 Kr/M3, eclIi KOJIHYECTBO OMACHOTO BELIECTBAa B OTCEKAEMOM y4acT-
Ke aBapHIHOTO TpyOonpoBona cocTapiisieT MeHee 20 % obiweit Macchl
BBIOpOCA;

G, — LMCTIEPCHSL BOJb OCH y (B IONIEPEYHOM HAIPABICHUH), M.

Ob6osHauenue unoexcos

I — CTaausd aBapuM, Ha KOTOPO# MPOUCXOMUT HCTeYEHHE ra3000pas-
HOTO OTIaCHOTO BEILLECTBA U3 OOOPYIOBaHHUS IIPY HAJIMYUH [IPOJIUBA;

I — CTalus aBapuu, Ha KOTOPOU NMPOUCXOOUT UCTEYEHHUE ra3o-
00pa3HoOro OMacHOTo BellecTBa U3 00OPYIOBaHUS B OTCYTCTBHE MPO-
JINBa,

€ — CTalus aBapMH, Ha KOTOPOU NPOUCXOAMUT UCTIapEHUE OTMacHO-
IO BELEeCTBa, OCTABLIETOCS B 000PYIOBaHUY (IIPOIUB OTCYTCTBYET);

K — CTaJus aBapuu, Ha KOTOPOH MPOUCXOMUT UCTEUESHHE XHUIKOTO
OIIaCHOTO BelIECTBa U3 000pYIOBaHUS;

U — CTaJMsi aBapuM, Ha KOTOPO# MTPOMCXOAUT UCTIapeHKEe OITaCHO-
TO BeleCTBa U3 IPOJINBA;

OTC. BBIO — CTanus aBapud, HAa KOTOPO MPOUCXOOUT UCTEUCHUE
XHUIKOTO OITaCHOTO BELECTBA U3 Pa3pyIIEHHOTro TpyOoIpoBOaa IoCie
OTCEUYEHHS1 aBAPUMHOIO y4yacTKa.
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Obo3nauenue gynxyuii

|| — Momynp BeMMUYMHEI, paBEH CaMoii BEJIMUMHE, €C/IH BEJINYMHA
OoJibiiie HyJi, ¥ BeIMUMHE CO 3HAKOM MHHYC, €CTH BeJTMYMHA MEHBIIE
HYJIsi; HarpuMmep, 5 =|-5|;

sign — 3HAK BEJIMYUHBI, PABEH 1, €CiTi BeIMYHMHA GOJIBIIE HYJISI, MU-
Hyc 1, ecnu BeTMYMHA MeHblIe HyJs, ¥ 0, eciiid BenuunHa 0; Hanpu-
Mep, 1 = sign(5);

min — MUHUMAaNBHOE U3 BCEX 3HAYeHU, HarpuMep, 3 = min{3, 5};

min sum(c,, ¢, &, ..., O ) — Pa3HOCTb BEIMYMHBI O, X CYMMBI Cl,,
o, ..., O, €CJIM 3T Pa3HOCTb BENMYMHA MOJIOXUTeNbHasd, U 0 B 1po-
TABHOM CJlyyae;

minsum (0, 0y, Oy,..., O, )=

Harnpumep,
2-(14+3+4)+[2-(1+3+4)| —6+6 _

2 2

0

minsum(2, 1, 3, 4)=

WA '
9—(1+3+4)+[9-(1+3+4)| 141 _
2 T2

I'(a)= J x* e *dx — ramma-dbynxums ([-QyHKUHH, HHTErpat Dii-

minsum(9, 1, 3, 4)= 1.

0
Jiepa BTOporo poza) rpu a > 0.
OcHoBHbBIE cCOOTHOUIEHUS I I -DyHKLIMH:

Ia)=(@-DI(a—1),
I'(a+1)=al(a),
ra) =1,

r,5) = r.

exp(x) — SKCHOHEHTa JeUCTBUTEIBHOTIO YKcia x (Yucio e = 2,71...
B CTENEHU X,e*), Hampumep, exp(—0,3) = 0,74081822068...,
exp(1,3)=3,6692966676...;
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In(x) — HaTypasbHBIH JIoraprdhM IeHCTBUTEILHOTO YUCIIa X; HATIPU-
Mep, In(0,740818220) = 0,3000..., exp(3,669297) = 1,3...;

arctg(x) — apKTaHreHc IeiCTBUTEIbHOTO YKCia X (B paiuaHax), Ha-
npumep, arctg(1)=0,785398... .
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Ipuaoscenue No 2
x Pyxoeodcmey

TepmuHbI B onIpene/ieHAs

B HacrosiiieM ZOKyMEHTE WCTIOJB3YIOTCS CAEAYIOIINE TEPMUHEI C
COOTBETCTBYIOIVIMU OIIpEHENICHUSIMMU:

agapua — pa3pyluieHHE COOPYXEHUH U (MJIM) TEXHUYECKUX
YCTPOHCTB, IPUMEHSIEMBIX HA OMACHOM IPOM3BOJICTBEHHOM OOBEKTE,
HEKOHTPOJIUPYEMBbIE B3PBIB 1 (MJIM) BIOPOC OMTACHBIX BEIIECTB;

épema IKCno3uyul — BPEMS, 32 KOTOpPOe HabMpaeTCss MHTAISLIM-
OHHasl TOKCOZ103a (BEPXHHUIA Npefiel UHTETPUPOBAHMUST KOHLIEHTpaLUU
OIACHOTO BELIECTBA 110 BpEMEHHU B (hOpMyJie pacuera TOKCONO3bI);

emopuunoe o6aaxo (usu wiaeligh) — 06IaKO ONACHOTO BElIECTBa, 00-
pa3syioleecsi B pe3yJibTaTe JUTUTEIBHOTO BIOpOca ra3a WiH MeperpeToi
BCKMIAIOWIEH XUIKOCTH, a TAKXKE B pe3yJIbTaTe UCMapEHHsI OMAaCHOTO
BELLECTBA C MOACTWIAIOIIEH MOBEPXHOCTH WJIH U3 pa3repMETH3MPOBaH-
HOro 00G0PYIOBaHMS W PACIIpOCTpaHsIONIeecs IO BETPY OT MECTa BhI-
Opoca; BO BTOpDUYHOM 00JIaKe MOXET CYILIECTBOBATh SIIPO — OOJIACTh
MPOCTPAHCTBa, B KOTOPOI KOHLIEHTPALIMS Ha 3alaHHOW BHICOTE ITO-
CTOSIHHA (He U3MEHSETCS IIPH NepeMellleHH B TOPU30HTAJIbHOM Ha-
TIPABJIEHUH, IEPIICHTUKYJISIPHOM BETPY, XOTSI MOXET U3MEHSIThCS TIpU
TIEpEMELIICHUH 110 BEPTUKAJIU);

UH2AAAYUOKHAA MOKCO003a — WHTETPal IO BPEMEHHM KOHIICHTPaLUK
OIaCHOTO BEILIECTBA B BO3MAYXE; IPHU YCJIOBHO MOCTOSIHHON BO BpeMe-
HM KOHUEHTpPAIIMK OTIACHOTO BELIECTBa B 3aJaHHOM TOYKE — IPOU3-
BeJACHHUE KOHLEHTPALIMH OMAaCHOTO BELIIECTBA B BO3IyXE Ha BpeMsl 3KC-
MO3H1HH;

Kaacc ycmoiivugocmu ammocghepbt — COBOKYIHOCTb METEOPOJIOTH-
yecKHX (pakTopoB (CKOPOCTh BeTpa, 0071a4HOCTh, BEPTUKAIBHEBIN Te-
TUIOBO#M MOTOK), CO3IAI0IIMX ONPENENECHHbIE YCIOBUS PACCESHUS B aT-
Mocdepe. B 3aBUCIMOCTH OT COCTOSTHUST aTMOCGhEPHI BBLIESIIOT LIECTD
kmaccoB: A, B,C, D, E, F,

KOHUeHmMpaulonHbie npedeast pacnpocmpanerus nAameHy — HYDKHUA
(BepxHUi1) KOHLIEHTPAITMOHHBIN TIpeaes paclpoCTPaHEHUS TUIaMEHU
© Odopmnenne. 3A0 HTL 1B, 2015
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(HKIIP (BKITP) — MuHuMansHOe (MaKCHMMaJIbHOE) COAEPKAHUE To-
PIOYETOo BeleCcTBa B OMHOPOJHOM CMECH C OKMCIUTEILHON Cpefoil, TpHU
KOTOPOM BO3MOXHO PacIpocTpaHEeHHe ILUIaMEHH II0 CMECH Ha ioboe
pAacCTOSTHUE OT HUCTOYHHMKA 3aXKUTaHUS

obaaxo onacrozo éeugecmséa — O0JIaCThb IPOCTPAHCTBA, OTPAHUYEH-
Hag MOBEPXHOCTSIMHU 3a/laHHO KOHLIEHTPALi ONACHOTO BEILIECTBA;

o6ocHOBaHKe 6€30MaCHOCTH — JOKYMEHT, COAEPXallIMii CBeACHUS
O pe3yJibTaTax OLEHKH PUCKA aBaPUH Ha ONTaCHOM NPOM3BOACTBEHHOM
00BEKTE U CBA3aHHOM C Heil yrpo3bl, YCIOBUS 6e30MacHO 3KCIUTyaTa-
[ OTTACHOTO NPOU3BOJCTBEHHOTO 00BEKTa, TPEOOBAHKS K SKCILTyaTa-
LIMH, KaITUTATbHOMY DEMOHTY, KOHCEPBAIHU M JIMKBHIALIMYU OTAaCHOTO
MIPOU3BOIACTBEHHOI'O O0BEKTA;

onacHblii npouzso0cmeennblil 006exm — TIPEANPUATHE WIH €r0 LIEXH,
YYaCTKH, TUIOMAAKH, & TAKXKE MHbIE MPOM3BOACTBEHHEIE OOLEKTHI, YKa-
3aHHBIE B IpWIoXeHHH 1 K PenepaibHOMY 3aK0oHY oT 21 urons 1997 &
Ne 116-P3 «O mpoMBILIUTEHHON GE30ITaCHOCTH OMACHBIX TTPOMU3BOI-
CTBEHHBIX OOBEKTOB»;

onacrsle éeujecmsea — BOCIUIAMEHSIOLIMECS, OKMCIISIIOIIUE, TOPIO-
yye, B3pbIBYaThle, TOKCUYHBIE, BHICOKOTOKCHYHBIE BELIIECTBA U BEILE-
CTBa, NPEICTARSIIOILIE OIIACHOCTDb IUISI OKPYXaloIleit IpUPOIHOM cpe-
IIbl, YKa3aHHbIE B IPWIOXKeHUH 1 K PenepayibHOMY 3aKOHY OT 21 Hions
1997 . Ne 116-®3 «O npoMHIIIUIEHHOU 6e30TTaCHOCTH OMAaCHBIX MPO-
U3BOACTBEHHBIX OOBEKTOBY;

omcexaembtil yuacmox aéapulinozo mpy6onpoeoda — y4acTok Tpyoo-
IMPOBOJIA, HA KOTOPOM IIPOMCXOIUT BBIOPOC OMMACHOTO BEILIECTBA, MEXITY
IByMS GIKaiIIMMU K MeCTy BbIOpOCa 3aIBIKKaMH (HacocaMy WU
KOMIIpeccopaMu), KOTOphIE TpU cpabaThiBaHMH (OTKIIIOUYEHKH) 6Ji0-
KHPYIOT aBapUHHBINA Y4aCTOK TpyOOIIPOBOAA;

omceuenue asapuiinozo ywacmia mpybonposoda (omceuenue asa-
puiinozo nomoka) — OCTaHOBKA Hacoca (KOMIIpeccopa), CTOSILIETO Ha
BXOJie TpyOonpoBona, u (win) cpabaTblBaHUE 3allOPHON apMaTyphl
(3anBUXKEK), YCTAHOBJIEHHOH Ha TPYOOIIpOBOJE; NMpeKpalleH!e noaa-
YH OIIaCHOTO BEMIECTBa K MECTY BLIOPOCA ONAaCHOTO BEIIECTBA U3 TPY-
6omnposozna. [1pu oTCyTCTBIH TPyOOIPOBOAA, HO HATMYUY UCTCYCHUS
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M3 EMKOCTH TEPMUH «OTCEYeHUE aBapUHHOIO y9acTKa» OTHOCUTCS K
TIPEKPaLIEHUIO UCTEYEHUS U3 OTBEPCTHS, TO €CTh K 3aKYTIOPUBaHUIO
OTBEPCTUS;

nepeuynoe ofaaxo — 06J1aKO ONacHOTO BEINECTBAa, OOpa3ylolleecs B
pe3yJbTaTe O4eHb OBICTPOro (3a 1—2 MUHYTBI) ITepexosa B arMocdepy 4a-
CTH OTIACHOTO BELLIECTBA M PAaCIIPOCTPAHSIIOLLIEECs TT0 BETPY OT MECTa BbI-
6poca, B IEPBUYHOM 00JIaKe MOXET CyLIIECTBOBATH SAPO — 0ONACT PO-
CTPAHCTBA, B KOTOPO# KOHLIEHTPAIIMsI Ha 3alaHHOM BBICOTE ITOCTOSTHHA;

nopozosas moxcodo3a — HaviMEHbIIas UHTASIIMOHHAS TOKCOH03a
OTAaCHOTO BELIECTBA, BbI3bIBAIOLIAS Y YEJIOBEKA, HE OCHAIEHHOTO Cpeli-
CTBaMH 3allIUTHI OPTaHOB JbIXaHMS, HAYaJIbHbIE PU3HAKH TTOPAXKEHUS
OpraHu3Ma C OTIpeAeJI€HHOM BEPOSTHOCTDIO (TabyIMpOBaHHOE 3Haue-
HHE T KaXI0ro ornacHoro Bemecha);

paszepmemusauus obopydoeanua — o6pa3oBaHUE B 000PYIOBAaHUU
OTBEPCTUI C pa3MEPOM, CYILIECTBEHHO MEHBLINM, YeM pa3Mepsl 060-
PYIOBaHusI, Yepe3 KOTOpbIe OMAcCHOE BELIECTBO B KMUAKOM HJIM Ta30-
00pa3HOM COCTOSTHUHM B TeUeHHEe HEKOTOPOTO BPeMEHU MOCTYIIAeT B
OKpYXaIoLlyIo Cpeay,

paspyuienue 06opydosanus — CylleCTBEHHOE HapyLIIEHUE LETOCTHO-
cTH 000pyIOBaHMS C 00pa30BaHKEM OTBEPCTHI C pa3MEPOM, COIIOCTa-
BUMBIM C pa3MepaMu 000pyIOBaHMS, IIPY 3TOM cofepxalieecs B 060-
PYAOBaHHH OITACHOE BELIECTBO B XKMAAKOM WMJIY ra3000pa3sHOM COCTOSI-
HUM MTHOBEHHO BhIOPACHIBAETCS B OKPYXAIONIYIO CPEAY;

Puck agapuu — Mepa OIaCHOCTH, XapaKTepU3yIolliasg BO3MOXHOCTD
BO3HMKHOBEHHUS aBapUM Ha OMAacHOM MTPOM3BOJICTBEHHOM OOBEKTE U
TAXKECTb €€ MOCJICACTBUIA;

cmepmenvrasn (1emaavHas) moxcodo3a — HauMeHbIIass MHTaJISIIU -
OHHasl TOKCOI03a OMACHOTO BELIECTBA, BBI3HIBAIOIIASA Y YEIOBEKa, HE
OCHAILUEHHOI'O CPeICTBAMHU 3aILUTHI OPraHOB JIbIXaHUs, cMepTh ¢ 50 %
BEPOSTHOCTBIO (TaOyTUPOBaHHOE 3HAYEHUE Ui KaXIOT0 OMACHOIo
BEIIECCTBA);

«msaxceavlly» 2a3 — CMECh BO31yXa, ra30BOM (a3bl U Karesib ornac-
HOTO BELUECTBA, IUNIOTHOCTh KOTOPOH BBIIIE IULIOTHOCTH OKpYXalolie-
ro Bo3ayxa.
© Odopmnenne. 3A0 HTLL 1B, 2015
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Ilpuaoxcenue Ne 3
x Pyxosodcmey

CxeMbl pacHpOCTPAHEHHAS] HEPBUYHOTO H BTOPHYHOIrO 00JIAKOB
(c yka3anueM XapaKTePHCTHK 00JaKOB)

N
KOHTYpBI H30KOHLEHTpaLHK \\

KoHTyps! nocTikeHus
3a[]aHHOM KOHLIEHTPALINK

~ -

~—_—— ——

Puc. 3-1. CxeMa pacripocTpaHeHHsI IEPBUYHOTO 061aKa
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KoHTyps H30KOHUEHTPALMH

Puc. 3-2. Cxema pacrnpocTpaHeHUs BTOPHUYHOTO 00naKa

© Odopmnenne. 3A0 HTL 116, 2015
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Hpuaoxncenue Ne 4
x Pykosodcmey

Bo3moxnbIe KOHPUIYpAIMH 000PYIOBAHASA H CXEMbI €T0 Pa3pyIIeHHs

1) JInst eMKOCTH C Ta30M WIM XHUIKOH $a30if BOZMOXHO MIHO-
BEHHOE pa3pyllcHHe (pa3phlB) EMKOCTH M BEIOPOC BCETO COIEPXKI-
MOTO B OKPYXaloIIylo cpeny (cLeHapuii 1 wim cueHapuii 3; B COOT-
BETCTBHUH C pHC. 4-1, 4-2).

Puc. 4-1. MrHoBeHHOE pa3pylLI€HHE €EMKOCTH C ra3oM (CLeHapuii 1)

4 — — ==

Puc. 4-2. MrHOBEeHHOE pa3pyILIiEHAE EMKOCTH ¢ Xuako# dasoi (cuieHapmii 3)

2) IJis1 eMKOCTH C ra30M HJIH XKMIKOM (ha30it BO3MOXKHO 00pa3oBa-
HHe aBapUifHOTO OTBEPCTUS (pa3repMeTh3aliii) B CTEHKE EMKOCTH U
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TIOCHIEAYIOLIEe UCTEYEHHE ra3a U (W) XUIKOCTU B OKPYKAIOIIYIO Cpe-
Iy (cueHapuii 2 vin cueHapuii 4). I1pu pasrepMeTusanyy eMKOCTH C
XKHUIKOU (pa3oii BO3MOXHO 00pa3oBaHUE OTBEPCTHS KaK BHIIIE, TAK U
HUXe YPOBHS XXHUAKOCTH (B COOTBETCTBUH C PUC. 4-3 — 4-5).

Puc. 4-3. PasrepMeTn3aiinsi eMKOCTH C Ta30M (CLiEHapHif 2)

Puc. 4-4. PasrepMeTH3anus eMKOCTHU C XUIKO# (a30ii BEIIIE YPOBHS XUAKOCTH
(cuenapuii 4)

Puc. 4-5. PasrepMeTu3aiiist eMKOCTH ¢ XHIKOH (a30il HyKe YPOBHSA XUIKOCTH
(cueHapwuii 4)

© Odopmnenne. 3A0 HTL 1B, 2015
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3) Jlnsa eMKOCTH C ra3oM MM XUAKOH (a30ii ¢ TpHCOeIMHEHHBIM
TPyOGOIIPOBOIOM BO3MOXHO 06pa3oBaHKME aBApUIHOTO OTBEpCTHS (pas-
TepMETU3AIMH) B CTEHKE TPYOOITPOBO/AA JIMOO TIOJTHEII pa3phIB TPYOO-
TPOBOJAa Ha HEKOTOPOM PACCTOSTHUU OT €MKOCTH (CLIeHapuil 2 WK
cueHapwii 4). IIpu 3ToM TpyGOIIPOBOA MOXET OBITh OCHAIIIEH 3a1op-
HOI apMaTypoii, KOTopasi IIpy cpabaThIBaHUH U30JIUPYET Pa3repMeTH-
3MPOBaHHBIN (pa3pylIEeHHBI) y4acTOK TPyOOIpOBOAa OT EMKOCTH.
B 3TOM CiTydae B OKpYKalOIyIO Cpely MOCTYIAIOT Ta3 ¥ (WJIHM) XUAKOCTh
u (W) aByxdasHbii morok. Ha puc. 4-6—4-8 orcekaeMblil y4acToK aBa-
puitHOTO TpyGOIpoBona 0603HaUeH «[» ¥ PACTIONOXKEH CIIpaBa OT 33IBIIK-
KH, KOTOpas, B CBOIO 0Yepellb, PAacIIoNoXKeHa Ha TPyOOITPOBOIE OKOJIO EM-
KOCTH.

Puc. 4-6. PasrepMeTusanys TpyGONpPOBOAA C Ta30M, IIPUCOSAHHEHHOTO
K eMKOCTH (] — OTceKaeMbIi y4acTOK aBapuitHOTO TPYOOIIpOBOIA)
(cueHapwuii 2)

Puc. 4-7. PasrepmeTu3sanus TpyOONIpOBO/ia C XUAKOU (ha3oit,
TIPUCOETWHEHHOTO K eMKOCTH ( / — OTCEKaeMblil yyaCTOK aBapHifHOTO
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TpyGorposoza) (cueHapuii 4)

Puc. 4-8. PasrepMeTH3anus TpyOONpoBoIa ¢ ra3oBoii ¢asoii,
MIPHUCOEIUHEHHOIO K eMKOCTH (/ — OTCeKaeMBblii yY4aCTOK aBapHHOTO
TpybomnpoBoaa) (cueHapuii 4)

4) Ins TpyGOINpPOBOAA C ra30M MJIH XUAKOM (ha30ii ¢ HAarHETAIOIKM
KOMIIPECCOPOM HJIM HaCOCOM BO3MOXHO 00pa3oBaHHe aBapUUHOTO
OTBEPCTHS (pa3repMeTH3alyK) B CTEHKE TPyOOonpoBoaa 1160 moi-
HBIit pa3pbiB TPYOONIPOBOAA Ha HEKOTOPOM PACCTOSTHUM OT KOMIIPEC-
copa (Hacoca) (cLueHapuii 2 Wiy cueHapuii 4). Bo3MOXHBI TakKe pas-
pylIeHUs (pa3repMeTU3alKi) CaMUX KOMIIPECCOPOB, HACOCOB, B TOM
YYCJIE 10 IPUYMHE BbLIABIMBaHMS CAIBHUKOB Y 3JIEKTPOHACOCOB, HE-
UCTIPABHOCTH 3alOpHO# apMaTypsl (BeHTWIel) u T.4. IIpu atoM Tpy-
OOMPOBOL MOXET OBITh OCHALLEH 3aII0PHOI apMaTypoi, KoTopasi IIpH
cpabaTbIBaHMU U30JUPYET Pa3repMETU3UPOBAHHBIN (pa3pylIeHHBbIH)
y4acTOK TpyOOIIpoBOoJa OT KoMIipeccopa (Hacoca). B aTom ciyuae B
OKPYXaIOIyIO Cpely MOCTYNAIOT ra3 U (MJIH) XUIKOCTb U (WJIH) ABYX-
¢azurlit noroxk. Ha puc. 4-9, 4-10 oTcekaeMblii y4aCTOK aBapUMHOTO
TpybonpoBoaa 0603HaueH «/» ¥ pacIooXeH CHpaBa OT 33IBHXKKH, KO-
TOpasi, B CBOIO OUepenb, PACMONOXeHa Ha TPYOOIIPOBOIE OKOJIO KOM-
rpeccopa (Hacoca).

© Odopmnenue. 3A0 HTLL 1B, 2015



70 Pyxosodcmeo no besonacnocmu «Memooduxa modeauposanus

A4

Puc. 4-9. PasrepmeTu3aius TpyOoOIpOBOAa C Ta30M, IPUCOSTHMHEHHOTO
K KoMripeccopy (/ — oTceKaeMBbIil y4acTOK aBapHitHOTro TpyOonpoBoaa)
(cueHapuii 2)

Puc. 4-10. PasrepMeTHn3anus TpyoonpoBoIa ¢ XKUAKoi ¢asoii,
MPHUCOETNHEHHOTO K Hacocy (I — OTceKaeMbli y4acTOK aBapuifHOro
TpybompoBoaa) (cueHapuii 4)
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Ilpunoscenue Ne 5
k Pyxosodcmey

B03MOKHABIC CTAAHN PA3BHTHS ABAPHITHON CHTYALMH

B xayecTBe BO3MOXHBIX CTaIUN Pa3BUTHS aBAPUMHOM CUTyallHH
PEKOMEHIYETCST PACCMATPHBATD:

paspylieHre 000pyaOoBaHUS 1 00pa30BaHUe NEPBUYHOTO 00J1aKa;

HUCTEYECHUE XUAKOM (ha3bl 10 OTCEUEHHUsI aBAPUITHOTO y4acTKa;

HMCTeYEHME XUAKOH (a3bl U3 aBapMITHOTO yJacTKa IOCie €ro OT-
CEYEeHHS;

HUCTEeYEeHHUe rasa Mpyu HAJIMYUU NMPOJMBa XUIKOU a3kl U Ucnape-
HHE C TIPOJINBA;

HCTeYEHUE ra3a u3 pa3pylieHHOro 000pyIOBaHUS TIPH OTCYTCTBHH
TIpOJIMBA XUAKOH (ha3bl;

HMCIAapEeHUE C TIPOJIMBA IPU OTCYTCTBUHM UCTEUEHMST XUTKOCTH WIH
rasa 13 pa3pyLIeHHOTro 000pyIOBaHHS;

WCTIapeHye U3 eMKOCTH IIPU OTCYTCTBUH ITPOJIMBA;

3aBepllIeHHe aBapry (IMKBUIAIUS aBapUITHOTO OTBEPCTHA (pasrep-
METU3aLMK) ¥ IIPOTUBA).

Kaxnas u3 BrllienepeYrcaeHHBIX CTaIuil BHOCUT CBOM BKJIald B
cyMMapHyio maccy Beiopoca OB.

Ha xaxunoit cranuu aBapun ¢opMupyiorcs cBor obinaka OB B ar-
Mocdepe (IIepBUYHOE M BTOPUYHBIE).

B 3aBucuMoOCTH OT ClieHApHs, KOHGHUTYPAIMK 000PYIOBaHUS, Xa-
pakTepa pa3pyuleHus, cBoicts OB U neicTBUit 1Mo TMKBUAAINHY aBa-
pYM OTIEJIbHBIE CTAOUH U3 MPUBEACHHBIX BHIIIE MOTYT JIM00 IIPUCYT-
CTBOBATb, JTMOO OTCYTCTBOBAThH B TOM WJIM MHOM aBapHITHOM CUTYaLIHH.

[IpenmonaraeTcs, YTO Ha KaXIO# CTaIUHU IPOLIECC MMPOTEKAET CTa-
LIMOHAPHO.

151 6oree TOYHBIX paCYeTOB MOITYCKAETCS pas/ie/ICHHE TepeYrCiIeH-
HBIX CTa[IAi1 Ha OTAEbHBIC ITONCTAAUNY MEHBLIEH IPOIOIKUTEILHOCTH.
JUo1st KaxKIo#i IToICTanyy B 3TOM CJiydae ONpPeesISIIOTCS BXOIHbIE NTAHHEIE,
YKa3aHHBIE B ITPWIOXKeHHH No 6 K HacTosiieMy PYKOBOICTBY, ¢ y4eTOM
U3MEHEHUH B CUCTEME, IIPOUCLIENIINX HA MPENbITYIIMX TTOACTAIHSIX.
© Odopmnenne. 3A0 HTL I15, 2015
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Cuenapuii 1

Pa3pymenne o6opynoBaHHs ¢ BHIOpOcoM Bcero oorema OB, obpa-
30BaHUeE MEPBUYHOTO 00JIaKa, paccestHhe MepBUYHOroO 00aKa M BO3-
IeCTBHE Ha OKPYXAIOIIYIO cpeny (B COOTBETCTBUH ¢ puc. 4-1).

Cuyenapuii 2

Paspyniennie 060pyIoBaHKS M UCTCUEHHE Ta3a U3 pa3pylIeHHO-
o 00OpyIOBaHuUs IIPH OTCYTCTBUH ITPOJIMBA XHUIKOM (a3bl; paccesi-
HUe o0aka ¥ BO3AeiCTBIE Ha OKPYXKAIOIIyIO cpeny (B COOTBETCTBHU
¢ puc. 4-3, 4-6, 4-9).

IIpu ncTeyeHMM ra3a U3 pa3pylIeHHOro TpyOOIIpoBoOAa BO3MOXHO
OTCEYEHHE aBapUITHOTO yyacTKa TpyoonpoBoaa (Jinbo B pe3y/bTaTe Uc-
ITOJTb30BaHUS 3aITOPHOM apMaTyphl, TUOO B pe3yJIETaTe OCTAHOBKH KOM-
npeccopos, nojaioniux OB B TpyOOnpoBo, TM00 B pe3yJibTaTe ¥ TOrO
u npyroro) u ucreuenue OB u3 Hero.

Bo3MOXHO nIpekpallleHle BRIOpOoca IyTeM JIMKBUIALIMY aBapHITHO-
r0 OTBEPCTHS (Pa3repMETU3ALUHU).

Cuenapuii 3

Paspyuienue o60pyIoBaHUS C XKUIKUM OMACHBIM BEIIECTBOM,
BeIOpoC OB B 0KpYXalollyio Cpeay IpU HATUYWUH Meperpepa y Xus-
Ko# (ha3pl BO3MOXHO €€ BCKUIIaHUE ¢ oOpa3zoBaHueM B aTMocdepe
ra3okarnejabHOTO 00Jiaka (B COOTBETCTBUM C puC. 4-2). HacTb Xum-
KoM (ha3bl MOXET MPOJUTHCS Ha MOACTHJIAIONIYIO TOBEPXHOCTh —
au6o B 00BaNoBaHUE, MO0 HAa HEOTPAHWYEHHYIO TUTomans. Eciau
TeMIlepaTypa KUIEHHUs XHAKOCTU IIPY 3TOM MEHbIIE TeMIIepaTyphl
TIOBEPXHOCTH, TO TPOU30MAET BCKUTIAHUE KUAKOCTH MPU €€ COTIPHU-
KOCHOBEHUH C TIOACTHIAINEH TTOBEPXHOCTHI0. VI3 razoBoii da3swl,
comepxKasiieiicss B 000pyIOBaHUM, U3 00pa30BaBUIEHCS MPH BCKH-
TMaHUM 3a CUET Meperpesa XuaKoil dassl razokanesbHON Gas3sl U U3
rasa, oOpasylomnierocsi Npyu KUMEHUU NMpoJuBa, 00pa3yeTcsl NepBUY-
Hoe 0071aK0, KOTOpOe pacceuBaeTcs B atMocdepe, BO3NEUCTBYS Ha
OKPYXaIOLIylOo Cpeny.
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W3 nponvea npoucxonut ucnapeuue OB, B pe3ynsraTe yero obpa-
3yeTcs BTOPUYHOE 00/1aK0, KOTOPOE TAKCKe paccenBaeTcs B armocdepe,
BO3IEHCTBYSI HA OKPYXAIOIIYIO CPeLy.

Bo3MoxxHO npekpalueHue nocryiuieHust OB B OKpyXalolyio cpeay
MyTeM JIMKBUIALIMH IIPOJIMBA.

Cuenapuii 4. Aeapuu Ha emxocmu

PazpyiieHue 060J104KM €eMKOCTH BBIIIE YPOBHS XUAKOCTH Y LN -
TeJIBHOE UCTEYEHUE Ta3a U3 pa3pyllieHHOTO 000pyI0BaHMS IPH OTCYT-
CTBUU MPOJIMBA XUAKOU (Pa3bl (ec/iu XXUIKOCTh HAXOMUTCS B IIEperpe-
TOM COCTOSIHMU, TO NIPOUCXOAUT BCKUTIAHUE XUIKOCTH, B pe3yJIbTaTe
KOTOPOTO B AOIOJHEHHE K ra30Boi ase, comepKalleiics B eMKOCTH
Ha MOMEHT Havajia aBapuH, 1o6aBUTCs ra3osas dasa, o6pazoBaBia-
SICSl TIPM KMIICHUM), paccesiHie ra3oBoro obnaka OB (BTOpUYHOTO) U
BO3IEHCTBUE €ro Ha OKPYXAIOIIYIO cpely (B COOTBETCTBUM C pUC. 4-4,
4-5). Tlocne criaga napjieHUs B eMKOCTH 10 aTMOC(EPHOIO MOCTYILIE-
uue OB B oKkpyXalonryio cpeny 6yaeT 00yCIOBIEHO JUIb UCITapEHH -
eM OB c moBepxHOCTU XUAKOCTH B eMKOcTH. IIpu aTOM B aTMocdepe
obpa3syeTcsi BTOpUuuHOE 00/1aK0, cocTosiiiee U3 razoodpasHoro OB, mmo-
CTYTIAIOILETO U3 Pa3repMeTU3MPOBAHHONM €MKOCTH 3a CYET UCITAPEHUS
OB u3 Hee. BropuuHoe o61ako 6yaeT GopMUpoBaTLCS Ha MECTE aBa-
PUH IO TeX IOp, MoKa He ucnapurcsa Bce OB u3 eMkoctu. Bo3aMoxHO
TipeKpallieHre BrIOpoca IMyTeM JMKBUIALMM aBapUITHOTO OTBEPCTHS
(pasrepMeTH3aLINH).

PaspyieHre 06070YKY eMKOCTH HHXE YPOBHS XUIKOCTH U HCTE-
yeHUe XHIKOU a3kl M3 pa3pylieHHOro 06opyroBaHusl, 06pa3oBaHue
MpoJIMBa Ha MeCTe BhIOpoca.

Ecnu XuaKOCTh B €MKOCTH HaXOOWIACh B IEPErPETOM COCTOSTHUM,
TO IMPOMCXOOUT BCKUITAHUE XUIKOCTH Cpa3y Iocje ee BEIopoca U3 eM-
KOCTH U 00pa3oBaHue B aTMocdepe ra3okaneinbHOi B3BECH. 3aTeM,
€CJIM TEMITEPATypa KUIIEHHsI MEHbLIE TEMIIEpaTyphl IOBEPXHOCTH, ITPO-
HWCXOIUT KUIIEHUE XHUIKOH (a3l (TOM ee 4aCTU, 4YTO HE yIaCTBOBAJIA B
(GOopMHPOBAHUY Ta30KAaTIEIbHOM B3BECH B aTMOC(hEpE) TTPU MPOJIMBE e¢
Ha TOACTUIAIONIYIO TOBEpXHOCTh. [1pu 3TOM U3 raza, 00pa3oBaBILIEerocs
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MpH KUITCHWY MTPOJIMBA, a TAKKe M3 Ia30KalleJIbHOM B3BECH BHIOpOCA,
TTOCTYIIMBIIIETO M3 eMKOCTH B aTMOchepy 32 BpeMsI KUTIEHHUSI TPOJIUBA,
dopMupyeTcs nepBUYHOE 00J1aK0, KOTOPOE pacceuBaeTcsl B aTMoche-
pe ¥ BO3IEHCTBYET Ha OKPYXXAIOIIYIO CPENY.

IIpu ucTeyeHHH MeperpeToil XKUIKOCTHA BEIOPOC XHAKOH (ha3bl
BCKUIIAET 10 BBIIANEHUS Ha 3eMJTIO, 00pa3yst B aTMocdepe ra3okarnesib-
Hy1o B3Bech OB. I1pu 3T0M B atmocdepe 00pa3yeTcsl BTOpU4HOe o0a-
KO, cocrosiiee U3 razoodpasHoro OB, ucnapuBiierocs ¢ NpojauBa, U
(rpu BEIOpOCE TIEperpeToil XXUAKOCTH) M3 Fa30KaIleIbHOM B3BECH, 00~
pasylonieiicsa npu BckunmaHuu OB cpa3sy nocie Beiopoca. Takoe BTO-
puyHOe 00Mako OyaeT GopMUPOBATHECS HA MECTE aBapUM JI0 TEX I10D,
IoKa OyIeT CyIeCTBOBaTh BO3MOXHOCTD BBIOpOCca XuIKou ¢assl, TO
€CTh JI0 MOMEHTa BHIOpOca U3 0060py10BaHMs BCEH XUIKOM (a3bl, Ha-
XOIMBHICHCS BBILIE YPOBHS pasrepMeTH3alnu. [Ipudyem ecnu B eMKO-
CTHM HAXOIWIACh TIeperpeTasi XUAKOCTh U €CNIH JaBJIEHNE MOTJIO OITy-
CTUTBCS HIDKE HAaBJIEHUs HACHIIIEHHOTO T1apa, TO 10 Mepe BHITEKAHUS
XHUIKOCTH BO3MOXHO BCKunaHue neperperoro OB B camoii eMKOCTH.

ITocne okoHYaHuUs BRIOpOCa XMAKOM (a3bl U3 EMKOCTH HaYMHaeT-
Cs UCTeYEHUE ra30Boi (a3bl 3a CYET HATMYMS M30BITOYHOTO NaB/IEHUA
B eMKOCTH. IIpH 3TOM Ha CTamuM UCTEYEeHHUS ra30BOM (ha3bl MPOHOII-
KaeTcsl MCMapeHue npojiuBa. B pesynbrate B atMocdepe obpa3syercs
BTOpuuHOe 06;1ako OB, cocrosiee u3 razoobpasuoro OB, ncrapus-
LIErocs C MPOoJIMBa, ¥ M3 razpodpasHoro OB, nocTynaroiero U3 pas-
PYLIEHHOM EMKOCTH 3a CYET HAJTUIKS M30BITOYHOTO AaBJIEHUS B EMKO-
ctu. Takoe BTopuyHOE 0071aK0 OyneT hopMUPOBATLCSI HAa MECTE aBapUH
IO TeX ITOP, TIoKa OYIET CYIIeCTBOBATH BOZMOXHOCTh BEIOpOCA Ia30BOi
¢a3bl U3 EMKOCTH 3a CYET U3OBITOUHOTO JaBJIEHMS B EeMKOCTH U MCIIa-
peHus u3 rponusa. [IpuyeM eciiu B eMKOCTH HaxOIWJIach Neperperast
XKHUIKOCTB, TO B GOPMUpYIOLIEecs Ha MeCTe aBapUy BTOPHYHOE 06J1aK0
OyIeT IMOCTYIaTh He TOJBKO ra3oBas (a3a, HAXOOUBIIASICS B EMKOCTH
Ha HavyaJio aBapuy, HO U ra3osasi ¢aza, oOpasyroascs Ipy BCKUIIaHUK
B €MKOCTH C IT€PETPETOM KUIKOCTHIO.

Ecnu napneHue B eMKOCTU CTAHOBHUTCS PaBHBIM aTMOCHEPHOMY, TO
ra3oBas ¢a3a U3 pa3repMeTU3MPOBAHHON! €MKOCTH TIEPECTAET MOCTY-




PAcnpoCmMpanerus asapuiiivix ebi6pocoe onacHbix eeusecme» 75

MaTh B OKPYXAIOLIYIO Cpely 3a cueT u30bITKa faBieHus. Eciu nponus
OB mnipu 3TOM elle He Ucnapuics, To B atMochepe obpasyeTcs BTO-
puyHoe obiako OB, cocrosiiiee u3 razoodpasHoro OB, ucnapusiie-
rocsi ¢ rposivBa. Takoe BTopuyHOe o6sako 6yaet ¢hopMUpOBaTECS HA
MECTe aBapyH 110 TeX MOop, NoKa OyneT cyllecTBoBaTh ucnapenue OB
M3 MPOJINBA.

Ecu nociie ucnapeHus MpoJIiBa JaBlieHHE B €MKOCTH €1lIe HE CTaJIO
paBHBIM aTMOocepHOMY, TO ra3oBast (a3a U3 pa3repMeTU3UPOBAHHOM
€MKOCTHU MPOLOJIKAET MOCTYINATh B OKPYXAIOLIYIO Cpey 3a CYET U3-
OGBITOYHOrO NaBieHus:. B aTMocdepe rnpu aToM 00pasyeTcss BTOPHYHOE
obnako OB, cocrosimiee u3 razoodpasHoro OB. Takoe BropuuHOe 06-
J1axko Oyznet (opMUPOBATHCS Ha MECTE aBapvH A0 TeX MOp, MoKa oyneT
CyLIECTBOBATh H30BITOYHOE JABJICHHUE B EMKOCTH.

Ecnu nponus OB Ha MecTe aBapuM MCTIAPWJICS M TaBJIEHHE B €EMKO-
CTH CTaJIO paBHBIM arMocthepHoMy, To noctyiuieHue OB B okpyxalo-
1y1o cpeny Oyaer o6ycinoBaeHo auiib ucnapeHueM OB ¢ MOBEpXHOCTH
KUOKOCTU B eMKOCTH. [1pn 3TOM B atMocdepe 06pasyeTcst BTOpUYHOE
o6sako, cocTosiiee 13 razoobpasHoro OB, noctynaoiero U3 pasrep-
METU3MPOBAHHOI EMKOCTH 3a cYeT ucnapeHus. BropuuHoe ob6iako Oy-
IeT GOpPMHUPOBATHCS HAa MECTE aBapHH IO TeX MOp, ITOKa He UCTIApUTCH
Bce OB U3 eMKOCTH.

Bo3moxHo npexkpameHue moctyrieHns OB B OKpyXaloliyio Cpeny
MyTeM JIMKBUIALIMM aBApUITHOTO OTBEPCTHS U TIPOJIMBA.

Cuyenapuii 4. Asapuu na mpybonpogooax, Ha éxode KOMOPbIX CMOUM eM-
Kocmb

PaspyiieHue TpyOomnpoBona, BIXOASIIErO U3 EMKOCTH BHIIIIE YPOB-
HS XUAKOCTH, M KICTEYEHHE ra3a U3 pa3pylIeHHOTO 060pyNIOBaHUS NIPH
OTCYTCTBMU MPOJIMBA XUAKOH (a3bl (B COOTBETCTBUU C pUC. 4-7, 4-8).
EcM XXUIKOCTh HAXOAUTCS B NIEPETPETOM COCTOSIHUH, TO IPH IaAEHUH
IDABJICHUS] MOXET MPOMCXOIUTh BCKUITAHKME XUIKOCTH, B PE3yJIbTaTE
KOTOPOTO B IOMOJHEHME K ra30Boii dase, conepxaiieiicss B eMKOCTH
Ha MOMEHT HayaJla aBapuu, 100aBUTCs ra3osas (aza, oGpa3oBaBIIasICs
npy KureHuu. I1pu 3ToM B atMochepe MPOMCXOTUT paccessHie BTOPHY-
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HOTO ra3oporo o6naka OB ¥ Bo3neiicTBHE €ro Ha OKPYXKAaloLILyIO CPEy.
I1pu HayTMYMK 3aIIOPHOM apMAaTYPhl BOZMOXHO OTCEUEHUE aBapUIiHO-
TO y4acTKa TpyOorpoBona 1 ucreyeHrue OB TONBEKO M3 3TOro aBapuii-
HOro y4yactka. Eciu naBneHue B eMKOCTU (WJIM B OTCEYEHHOM Yy4JacT-
K€ TpyOOIpoBoa) YMEHBIIWJIOCH U CTAJIO PAaBHBIM aTMOC(EPHOMY, TO
noctyruieHyie OB B okpyxaroiilyio cpeny OyneT 00ycIOBISHO JIUIIb €T
MCIIApEeHUEM C TIOBEPXHOCTH XUAKOCTH B EMKOCTH M (MJTH) B OTCEYEH-
HOM yyacTKe TpyoorpoBoza. IIpu aToM B atMochepe oGpasyeTcst BTO-
PUYHOE 00JIaK0, COCTOSIIee U3 Ta3a, MOCTYMAIOMEero U3 pa3repMeTH-
3UPOBAHHOM EMKOCTH U (MJIM) OTCEYEHHOTO yJacTKa TpyOOonpoBo/a 3a
cyeT ucmapeHus. BropuuHoe 061ako OyneT hopMHUPOBATHCS Ha MECTe
aBapyH JIO TeX Mop, Noka He ucnapurcs Bce OB U3 eMKoCTH.

Bo3MoXHO npexpalieHHe BEIOpoca MyTeM JIMKBHOAIMH aBapUiHO-
TO OTBepCTHS (pa3repMeTU3aLuu).

TIpu paspyieHuu TpyGOIpoOBOia, BEIXOASIIETO U3 EMKOCTH HILKE
YPOBHS KMIKOCTH, CTAIUM aBapyuu OYIyT aHAJIOTHYHBI OITUCAHHBIM B
paszene «ABapuM Ha EMKOCTH C JBYMS OTIMYMSIMU».

Bo-nepBbIx, MpU CYILIECTBEHHOM Pa3pyLeHHMH TPyOOIIPOBOZA B CITY-
yae BRIOpOCa NeperpeToil XXUIKOCTA BCKUMAHKE XHIKOCTH MOXET IpO-
HMCXOIUTH HE TOJILKO B BO3yXE, HO M B CAaMOM TPyGOIIPOBOJE.

Bo-BTOpBIX, MPY HAIMYUU HA TPYOOIIPOBOZE 3aMIOPHOM apMaTyphl
¥ cpabGaThIBAHUM €€ B XOIle aBapHUHM IMOSIBJISIETCSI 3Tal — UCTeYeHHUe U3
OTCEYEHHOTO Y4acTKa TPyGOMpOBOIa, KOTOPHIH MOJHOCTHIO COBMANa-
eT ITo (GU3HIECKOi KapTHHE C OTIMCAHHBIM BBILIE BEIOPOCOM M3 €MKO-
ctu «CueHapuii 4. ABapiu Ha EMKOCTU».

Cuenapuii 4. Asapuu nHa mpybonposodax, Ha 8xo0e KOmOpbIX CMOUM HACOC

IIpu paspyieHuu Tpy6OIIpoBOIa MPOUCXOAUT UCTEUYEHHE XATKOM
¢da3bl 1 00pazoBaHUE NTPOIUBA Ha MECTE BEIOpOCa (B COOTBETCTBUHU C
puc. 4-10). Ecnun XunKocTh B TPYOONPOBOAE HAXOAMUIACh B TIEPETPETOM
COCTOSTHUH, TO IIPOMCXOIUT BCKUTIAHKE XUIKOCTH JTMOO0 Cpasy Mocie ee
BBIOpOCa U3 TPyOOIpoBoa (Clyyaii, KOrna IMpy CHWIbHOM pa3pylIeHUH
TpyOOIpPOBOIa MECTO BEIOPOCA HAXOMUTCS BOIM3H HACOCA U CITydaH He-
GOJIBLIMX OTBEPCTHI pasrepMeTH3aliK), MO0 BHYTPH TpyOOIIpoBOAa
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(ciywaii, KOrna Ipy CWJIBHOM pa3pyllleHHH TpyOOIIpOBOIa MECTO BBI-
Opoca HaXOMWTCS BAAJIM OT HAcoca).

Ipu BEIOpOCE NEperpeToi XXUAKOCTH B atMocdepe obpa3yeTcs ra-
30KareIbHas B3BECh, 4 3aTeM MPOUCXOMUT KHUIIEHHE XKUIKOM (hassl (Toit
€€ 4acTH, KOTopasi He Y4acTBOBaIa B POPMUPOBAHHUH ra3oKarnejlbHoi
B3BeCH B aTMocdepe) IIpHu MpoJMBe Ha MOACTUIAIONIYIO [IOBEPXHOCTD,
€CJIM TeMIIepaTypa KUIIEHUsI MEHbILE TeMIIepaTyphl TIOICTHIAIONIEH Mo-
BepxHocTH. [1pu 3T0M U3 raza, oOpa3oBaBuierocsi Ipyu KUMEHUH MPo-
JIVBA, a TAKXKE U3 Ta30KarieIbHOM B3BECH BBIOpOCa, MOCTYIIHUBIIIETO H3
TpyOonpoBoia B atMocdepy 3a BpeMsl KMUTIEHUS poiuBa, GOpMHUpPYeET-
cs1 IEpBUYHOE 001aK0O, KOTOPOE pacceuBaeTcsl B aTMocdepe U Bo3aei-
CTBYET Ha OKPYXAIOIILYIO CPENY.

INpoponxatoiuiicss BBIGPOC XMIKOM (a3bl HAET B IPOJIHB, C KOTO-
poro npoucxonut ucnapenre OB. [Ipu BrIOpoce neperpeToi XKuIKo-
CTH YacTb XUAKO# (ha3bl BCKUIIAET O BHITIACHHUS HA 3eMJTIO, 00pa3ys
B aTMocdepe rasokanenbHyio B3Bech OB. I1py 3ToM B atMocdepe 06-
pasyetcst BTopuyHoe obiako OB, cocrosiiiee u3 razoo6pasHoro OB,
HMCIIapUBILErocs ¢ MPoJiMBa, U (IIPH BIOPOCE MEPErPETOM XXUIKOCTH)
M3 ra3okarnejbHON B3BeCH, oOpasymwoieiics npu Bckunanuu OB, mu6o
cpasy nocine Beibpoca, 1160 B TpydoripoBoze. Takoe BTopHYHOe 001aK0
Oynet GopMUPOBATLCS HA MECTe aBapUH JI0 TeX TOp, TTOKa 6yaeT cyliie-
CTBOBAaTh BO3MOXHOCTb BBIOpOCa XXUIKo (azbl (IByxda3HOM cMecH),
TO €CTh IO MOMEHTa OTCEUEHHMS aBAPMITHOTO yJacTKa TpyOOoIIpoBoaa u
BBIOpOCA U3 OTCEYEHHOTO y4acTKa TpyOonpoBoja Beeit Kunkoit dassl,
HaXOo[SIIEHCsl B HEM BBIIIE YPOBHS aBapUITHOTO OTBEPCTHUS (pasrep-
METH3aLUN).

IMocie okoHYaHUs BRIOpOCA KUIKO# (ha3bl U3 OTCEYSHHOTO yIacTKa
TpyOOIIPOBOa HAYMHAETCS UCTEUeHHE ra30BOM (ha3bl 3a CUET HAIMYHS
HU30BITOYHOTO IABJIEHUSI B HEM, UTO BO3MOXHO TOJIEKO B CITy4ae, €CIHU
B TPYOOTIPOBOJIE HAXOMUTCA TieperpeTast XUIKocTh. [Ipy 3TOM Ha cTa-
MY UCTeYeHUsI ra30Boi (a3bl MpONO/DKAETCs UCTIapeHHue MpouBa. B
pesynbrate B aTMocdepe 00pasyeTcs BTOPUIHOE 00JIaKO, COCTOSIIIEE M3
razoo6pasHoro OB, ucnapuBiIeTrocs ¢ IPOJIMBa, H U3 ra3000pa3HOro
OB, nocTynamIero U3 pa3pymeHHOro TpyooIIpoBoIa 33 CYET HATMYHS
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M30BITOYHOTO AaBJICHUS B HeM. Takoe BTOpu4HOe 061ako Oyaet ¢dop-
MHPOBATBLCS Ha MECTE aBapHU J0 TeX MOp, MOKa GyAeT CYIIeCTBOBATh
BO3MOXHOCTH BBIOpOCa ra3oBoii a3ei U3 TPyOOIIPOBOA 32 CUET U30bI-
TOYHOTO JaBJICHUSI B HEM U MCIIAPEHUSI U3 POJIMBA.

Ecim maBieHue B OTCEYEHHOM YYacTKe aBapuMHOTO TPyOOIpOBO-
Jla CTAHOBMUTCS PaBHBIM atMoc(hepHOMY, TO ra3oBas (asa U3 pasrepme-
TH3HPOBAHHOTO TPYGOIIPOBOIA MEPECTAET MMOCTYTATh B OKPYXAIOIIYIO
cpeny 3a cuyet 30bITKa nasnenusi. Eciu nponus OB ripu 3ToM elie He
HCIapuics, To B aTMocdepe obpasyercs: BropuaHoe o6iako OB, cocto-
gimee 13 razoobpasHoro OB, ucnapuBierocst ¢ MpojuBa. Takoe BTO-
pUYHOe 006J1aKo OyneT hopMUPOBATHCS HA MECTE aBapuH JI0 TeX Iop,
ToKa GyIeT CylecTBOBaTh ucrapeHre OB U3 nponusa.

Ecmu ucnapusics posuB, a JaBJieHUE B OTCEYEHHOM Y4acTKe aBa-
puitHOTO TPYGOIPOBOIA OCTAIOCH BhIllIE aTMOC(EPHOTO, TO ra30Bast
(aza u3 pasrepMeTH3NPOBAHHOTO TPYOOIIPOBOIA NMPOJOJIXKAET IOCTY-
TIaTh B OKPYXAIOLIYIO Cpely 3a CYET U30BITOYHOrO AaBieHus1. [Ipu aTom
B aTMocdepe obpa3yeTcss BTOpUYHOE 00J1aK0, COCTOSILLEE U3 Ia300-
6pasnoro OB, mocTynamliero u3 OTCEYEHHOro0 y4acTKa aBapHMifHOTO
TPYOOIIPOBOIa 3a CUET N30BITOYHOTO JaB/IeHUsl. Takoe BTOpUYHOE 06-
J1aKo GyneT GopMHUPOBATLCS HA MECTE aBapHUHU IO TeX MOp, MoKa OyaeT
CYIIIECTBOBATh M30BITOYHOE TABJIEHUE B OTCEYEHHOM yJacTKe aBapuii-
Horo Tpyb6orpoBoza.

Ecnu niponue OB Ha MecTe aBapUM UCTIAPUJICS U IaBJICHUE B OTCE-
YEHHOM YYacTKe aBapuiHOTO TpyOOIpPOBOIa CTAJI0 paBHBIM aTMocdep-
HOMY, To roctytieHre OB B oKpyXalolyio cpeny 6ynet o0yCIOBIEHO
Jivirs uenapeHueM OB ¢ MOBEpXHOCTH XMIKOCTH B TpyborpoBone. B
atMocdepe IpHu 3TOM 00pasyeTcsl BTOPUIHOE 00J1aK0, COCTOsIIIEE U3
razoo6pasHoro OB, nocTynamuero U3 pa3repMeTM3MpPOBaHHOTO TPY-
6ompoBona 3a cuet ucrapeHusi OB. Takoe BTopuuHOe 061ako Oyner
c¢dopMUpOBaThCSI Ha MECTE aBAPUHM JIO TEX MOP, ITIOKA HE UCTIAPUTCS BCe
OB u3 TpyGonposoza.

BoaMmoxHo npekpaineHue roctyruieHus: OB B oKpyXalollyio cpemy
TyTeM JIUKBUIALMU aBapUITHOTO OTBEPCTHS U MPOJIMBA B OO0 MO-
MEHT BPEMEHHU.
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Ilpusoxcenue Ne 6
k Pyxoeodcmey

IlepeueHb JaHHBIX, HEOOXOIUMbIX Ui IPOBEACHAS PACUYETA IO ONECHKE
NOCJIeICTBHI ABAPHIfHBIX BHIOPOCOB ONACHBIX BEMIECTB

J7ns mpoBeneHusT pacyeToB 10 JII0OOMY M3 YeThIpeX CIeHapHeB,
npuBeAeHHbIX B pasneie 111 HacTosiiero PykoBoncTsa, peKOMEeHIyeT-
Csl UIMETh CJIEAYIONIHE JaHHBIC:

THII MECTHOCTH, TII¢ TIPOMCXOAUT paccessHHe BEIOpoca (HeOOXOIUM
I OTIPENENICHUs 7, - — XapaKTePHOTO pa3Mepa IepOXOBaTOCTH IO -
CTUJIAIONIEH MOBEPXHOCTH (Tab. 7-3);

TOoKa3aTejb CTeTIEHHOM 3aBUCUMOCTH CKOPOCTH BeTpa OT BBICO-
THI O

CKOpOCTb BeTpa Ha BeIcoTte 10 M;

TeMIIepaTypa Bo3ayXa, INIOTHOCTh BO3OYXa M YACIbHASI BHYTPEHHS
SHEPrus BO3ayxa, aTMoc(epHoe naBieHue (P HOpMaJIbHBIX YCJIOBH-
X TIpuHUMaeTcst paBHbIM 101,325 xI1a);

KJIacC YCTOMYMBOCTH atMocdepsl Wik YPOBEHb MHCOJISILIAH U 00-
JIAYHOCTH (JUIST OTIpEAEIIeHHUS KJlacca YCTOMYHBOCTH aTMochephr);

TEMIIEpaTypa MOBEPXHOCTH, Hall KOTOPOi MIPOMCXONUT paccessHue
BBIOpOCa;

3HaYeHUs TOKCO03 ¥ KOHLIeHTpaluii OB B Bo3oyxe, COOTBETCTBYIO-
1Me TOMy Wix MHOMY Bo3zeiicTBuio OB Ha yenoBeka, croco6 pacuera
TPOOUT-QYHKIIMHY TOKCHYECKOTO TIOPaXKEHUS YEI0OBEKA;

HMHIUBUAYaTIbHBIE XapakTepucTuku OB B ra3oBoii 1 XuIKoil hazax
(MoJsIpHasi Macca, ToKasaTesb anuabaTl, TeMIIEpaTypa KUIICHHsI, Te-
IUIOTa UCTIapeHUsT (KUTICHUST), TeIIOEMKOCTh Ta30BOM M XKUIKOM (a3,
TUTOTHOCTD XuaKoM (asel, 3HayeHuss HKIIP u BKITP miga moxapo-
B3PBIBOOIIACHBIX BEIIIECTB);

NP HAJTMYMHU TIPOJIMBA B OOBAJIOBAHKME — ILIOIMIANb OOBAJIOBAHMS,
€€ BBICOTA U IUIOLIANb BOSMOXKHOTO KOHTAKTa XXHUIKOCTH C TBEPIOi I10-
BEPXHOCTBIO;

TPH HATUYUY TIPOJIMBA BCKUIAIOLIEH XUIKOCTH — XapaKTepUCTH-
KH{ TTOACTUIAIONICH MOBEPXHOCTH (IUIOTHOCTD, TEIUIOEMKOCTD, TEILIO-
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TIPOBOIHOCTD) U TEMIIEpaTypa MOACTIIIAIONIEH TTIOBEPXHOCTH (Ha Me-
CTe IpOJINBa);

BpEMsI 3KCIIO3MLINH U YeJI0BeKa, IOTafaloIiero B 00J1acTh Io-
DaKCHHS.

JIONOTHHUTEIBEHO MIST KaXIOT0o CLIEHApHs 331al0TCs CIEOYIOUIIe

JaHHBbIC:
Tabauna 6-1
,Z[ono.nnmem,nue JaHHbIC IJIA KAXKI0ro CHCHapHs
Cuenapuit 1 | 0, V|, T,mu6o @, P, T,1m60 Q, P, V,mabo V,, P,, T,
Cuenapuit 2 | Q, ¥, T,mubo Q, P,, T,nu6o Q, P,, V,mu6o V,, P, T,, Qm, S, Sm,
Ry —

Cuenapunii 3 | P, T,, Q"mibo V, H o
Cuenapuit 4| Py, Ty, s H, L, D, Gocoes S D Toner Sosops @5 Oy O%, H™,

x;.[m, Qx;pms Qx;f'm ™
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K Pyxosodocmay

CrnpaBoynble JaHHBIE 10 CBOMCTBAM ONACHBIX BELIECTB, CBA3AM BEPOSTHOCTH MOPAKEHHS
€ MpoGuT-hyHKuMEil, XapAKTEPHCTHKAM MOJCTHIAIOWIMX OBEPXHOCTEH ¥ COCTOAHHS aTMOC(ephl

Tabauya 7-1
CBOIiCTBA ONACHBIX BELIECTB
BemrectBo N . | B \ - & ] Pr=a+ bin(CnT), © 5G| L
1918 |8 [RBolg |55 §<’E§§mec—ppm,T— . |Ex|35
3.;13 “ Eoo ;ﬂn\g>-§§8.z'§a\ MHH ar E‘.n\
sS85y Eg;oE:aE;_‘ﬁ‘g:% b = §S§
sSESRE B f|gR(EQ 58720 ¢ nl g |EES
ENE¥S J L |38 E 5] § 2 |ZEF
[=% E oa 5|8 b S g '5 2 a, R RS
S 12 |E|E%|Eoe |8%|5%|E3 EEEE
Q
2 F g |2 |8 28588 £ |5§e¢
AMMUaK 17,010,80| 681 | —33,4 | 2,10 | 1,34 |15,00|150,0 1360 |—35,90| 1,850 (2,00 15300— 22,01 4,59
DTOpHUCTHIi
BonOpON 20,410,921 989 | 19,4 | 1,42 | 1,30 | 4,00 | 40,0 | 1560 |—35,87|3,354|1,00 — — | 2,49
 XJ10pHCThIi
BOORO 36,5|1,64|1191| —85,1| 0,80 | 1,41 | 2,00 | 20,0 | 300 |—16,85/2,000|1,00 — — | L,75
BpoMucThit
BONOPOIL 80,9(3,50)|1490| —67,8 | 0,36 | 1,42 | 2,40 | 24,0 | 217 |—18,32|2,000(1,00 — — 10,74
5)‘;1‘;”;;“"" 27,0/0,90| 689 | 25,6 | 1,33 | 1,31 0,20 | 6,0 | 933 | —9,56 |1,000{2,40| 6,0-41,0 | 14,3 | 2,62
CepoBomopos 34,111,50] 964 | —60,4 | 1,04 | 1,30 | 1,00 | 15,0 | 310 |—31,42(3,008]1,43| 4,3—45,0 [ 12,3| 2,01
Cepoyrrepon 76,1)6,00|1263| 46,2 | 0,67 | 1,24 [30,00/500,0| 352 |—46,62(4,2001,00{ 1,3-50,0 [ 6,5 | 1,00
Dopmanbaerux |30,0[1,03] 815 —19,3]1,32 (1,30 | 0,60 | 6,0 | 273 |—12,24 1,300]2,00| 7,0-73,0 | 17,4 2,34

«QUIDPMDY X19HODUO 902049199 X19HNNdpop snHanodurodudvd

I8
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Bemectso . . | B , « ! Lo Pr=a+ bln(CnD) © Gl O
= o O Bl @ = L] g o
21518 180 Bols |35[EF S g|mec—mmT=] 2 |383E
2Bla% Egagiggﬁgﬁ‘ééé a | b |n| E §§5§
g3 5\ a 2 V% RIS g Z o3 K X 532
£33 65 d & 2SO 8 ¥ B s % /@ -
EFE |28a §E|8%T Obﬂgbh g q g ElgV
SR B EE|ESE | KB e P EE
s (2|8 |2 |8%% 55|25 E |£EE8
= e |7 |F =0 &|F E |0 gl g
Docren 98.0]3,48|1420] 8.2 |0.67 1,30 | 0,55 3.2 | 158 |—19.27|3,686] 1,000 — | — | 1,02
Drop 38,0|1,701512|—188,0{ 3,32 { 1,30 | 0,20 | 3,0 | 727 [—10,34|1,000]2,00 — — | 1,51
XJ10p 70,9]3,20 | 1553] —34,1 0,48 | 1,30 | 0,60 | 6,0 | 288 |—8,29]0,920[2,00] — | — | 0,93
XoropuyaH 61,5/2,52/1258] 12,6 | 0,73 11,30 | 0,75 | 11,0 | 208 — — | — — — 11,49

Oxuics yrepoga | 28,0 0,97 |1000{—191,6| 1,04 | 1,29 [10,00] 37,5 | 216 |—37,98|3,700|1,00{12,5-74,0{ 30,0 2,19
Oxuch oTwiena |44,011,70] 882 | 10,7 | 1,72 { 1,30 | 2,20 | 25,0 [ 320 | —6,21{1,000|1,00|3,0-100,0| 7,8 | 2,00

Meran 16,0 0,68] 161 |-162,0[ 1,77 | 1,42 — | — [514| — | — | — [50-16,0] 9,5 [4.16
Tponan 440[1,86]509 | 42,0 | 1,60 | 1,13 — | — 429 — | — | —12,0-95]4,0]258
Byran 58,0 2,46 584 | —0,5 | 1,60 | 1,10 — | — [3884] — | — | — | 159031246
TenTan 72,0320/ 612 | 36,0 | 1,60 | 1,08 — | — [ 376 | — | — | — | 13-80]26][236
Bozopon 2,0 [0,09]31,5[—254,0[14,00[ 1,41 — | — [459 | — [ — | — [4,0-750[29,6]16,9
Byramen 540[2.30] 628 | —4,5 | 140 1,12 — | — 416 — | — [ —[20-11,5[37[210
Benson 78,0350 ] 883 | 80,0 | 1,00 1,12 [60,00]250,0] 396 |—109.8]5,300{2,00] 1.2—8,0 | 2,7 [ 1,80
Nuverwmamun_|45,0]1,95] 661 | 7,0 | 1,50 | 1,14 | 1,00 | — | 591 |—7,34]2,000{1,00]2,8—14,0{ 5,3 | 3,00
DTHICH 28,0(1,19] 212 |—104,0/ 1,30 | 1,30 | — — | 484 — — | — [2,8—29,0| 6,5 | 2,79
i‘fl;;";mm"“ 32,0(1,36| 809 | 64,0 [130 (1,24 — | — [ 120 — | — | — |6,0-365]12,2(2,50
Axpunonutprn | 53,0 (2,24 813 | 77,0 | 1,20 | 1,15| — | — | 575 |—14,97[1,900]1,00{2,4—17,0] 5,3 | 2,03
Axporenn 56,0(2,37] 844 | 53,0 | 1,10 1,16 [ 0,20 | — | 538 [—9,93]2,049[1,00[2,8—31,0( 5,7 [ 2,15
TIponuieH 42,0(1,78] 523 | —48,0[ 1,50 | 1,16 | — — | 349 — — | — [2,0—-11,0{ 4,4 | 2,57
Bummmoopnn | 62,5]2,64[ 900 | 13,0/ 084 1,19 — | — [331| — [ — [ —140-260[77[133

¥NHDS0dNYIPOW DANPOWIP > HUIOHIDUOEIQ OU 0IUDIPOOAAT
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Tabauua 7-2
CBs3b BEpOSTHOCTH NOPAXKEHNd ¢ npoouT-pyHKomei
2% | 0 1 2 3 4 s | 6 7 8 9

0 2,67 12,95 (3,12 | 3,25 3,38 | 3,45 3,52 | 3,59 | 3,66
10 | 3,72 | 3,77 | 3,82 | 3,86 | 3,92 | 3,96 | 4,01 | 4,05 | 4,08 | 4,12
20 | 4,16 | 4,19 |1 4,23 1426|1429 |4,33|436] 4,39 | 4,42 | 4,45
30 | 4,48 | 4,50 | 4,53 | 4,56 | 4,59 | 4,61 | 4,64 | 4,67 | 4,69 | 4,72
40 14751477 | 480 | 4821]1485|4,87 1490|4921 4,95 4,97
50 |5,00]5,03(5,05]5,08]5,10] 5,135,151 5,18 | 5,20 | 5,23
60 | 525 5,28 | 5,31 5,33 ]5,36]539] 541544 ]| 5,471 5,50
70 | 5,52 { 5,555,581 5,61|5,64]5,67]5711]5,74 | 5,77 | 5,81
80 | 5,84 ] 5,88 ]592595]599]604]6,08]6,13|6,18]| 6,23
90 | 6,28 | 6,34 | 6,41 | 6,48 | 6,55 | 6,64 | 6,75 | 6,88 | 7,05 | 7,33
99 | 7,33 737|741 {746 |75 |758]|765]|7,75]7,88]| 8,09

Tabauna 7-3

XapakTepHblil pasMep HIEPOXOBATOCTH NOBEPXHOCTH Z, . B 3aBHCHMOCTH
OT THNA MECTHOCTH, I/ie MPOHCXOAHT PACCEsHAE

XapakTepHbIi pa3-
Mep LLIEPOXOBATO-
CTH IOBEPXHOCTH

MecTHOCTD

ITpuponusiit tanmuagpT

AHTpOTIOTeHHBIH TaHAIAT

znon’ M
1,00-10-3 Jlen, paBHMHA, TOKPHITAS
TPA3bI0
9,00-10°° PaBHHUHBI, MOKPHITHIE
CHEIOM, WIH YKaTaHHBIA
TPYHT
1,00-10-4 IToBepxHOCTH OTKPHITOTO

MODSI IIPH LITHIIE

1,00-10-*-1,00-10-3

OOuIpHBIE BOOHBIE O~
BEPXHOCTH

5,00-10-*

PoBHas moBepXHOCTB ITy-
CTBIHU

© Odopmaenne. 3A0 HTL B, 2015
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XapakTepHbIii pas- MecTHOCTD
MEp WEPOXoBaTo- | [IpupomHsiii TaHmadT | AHTPONMOTreHHBIN NaHamIadT

CTH ITOBEPXHOCTH

CTH IMOBCPXHOCTH

znoa’ M
9,00-10-* IMoBepXHOCTL MOPS B
pubpexXHoil 30He NpH
BETpE C MOPS
2,00-10-3 CHexHast HejanHa
(c/x yronps)
XapakTepHBlii pa3- MectHOCTD
Mep WIepOX0BaTO- | [IpuponHbii NaHAAdT | AHTPONMOTEHHBIN JaHAADT

znoa’ M
7,50-10-3 PaBuuHHasg MeCTHOCTb: |PaBHUHHag
CKOIIIEHHAs TpaBa MECTHOCTbD,
(=30 cm) CEeJbCKOXO-
1,00-102 PaBHUHHAs MECTHOCTL: | 3IUCTBEHHEIE
TpaBa, peAKHe AepeBbd | YTOAbA
(3uMa, 6e3 THCTHEB)
2,20-10 PaBHUHHAas MECTHOCTb:
HeKOllIeHas TpaBsa
2,50-1072 PaBHHHHAsg MECTHOCTB: AdponopTHOe
ONMHOYHBIE IEPEBbSI none
5,00-10°2 PaBHHHHAs MECTHOCTB: CenbcKOXO0-
BBICOKas1 TpaBa (60 cM) 39iICTBEHHEIE
5,50-10-2 PaBHMHHas MECTHOCTB: yroabsi: He-
penKue aepeBbs (J1ETO) yOpaHHEIE T10-
CEBBI 3€PHOBBIX
8,50-102 XonMucTasi MECTHOCTh
0,15-0,30 JlepeBbsi Bonbiiioe konuyecTso 3a60poB,
M3TOpOIEH, peAKUE 30aHUA
0,40 JlecucTast MECTHOCTD OkpanHBI Topoaa*
0,55 IleHTpHI MATBIX TOPOJOB*

* HeonHOpPOIHBIH pesibedy MECTHOCTH.
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XapakTepHblii pas- MecTHOCTD
MEP 1IEPOX0BaTO- | [IpuponHblit 1aHamadT | AHTPONOreHHBIN JaHaadT
CTH TIOBEPXHOCTH
anB’ M
0,65 Hentpy GOMBIIMX TTOCENEHMM
0,90 Jleca Y roponioB*
1,30
1,35 Lenrpsl 60JBIIHX TOPOAOB,
2,00 Kpaiine xonmucTas ¥ ro- | PAHOHBI ¢ BBICOTHBIMM 3IaHHM -
PHCTas MECTHOCTB* amu*
3,00

* HeonHoposHbI# penbed MECTHOCTH.
Tabauua 7-4
Knacc ycroitauBocTi atMocdepsi
(Monu¢nuMpoBanHbIe Kiacchl yeToirausocTd no ITackymniy)

Cko- Jlens! Houn
pocTh HMHTEHCUBHOCTD COJTHEYHOr0 H3JIYYEHUA = | YpoBeHb 061134~
BeTpa, (Bt/M?) %‘. HOCTH (BOCBMBIE
M/c g J0JTH)
CHiIbHas | ymepeHHas | cnabas | crutommHas | © | 0-3[4-7| 8
(>600) | (300—600) | (<300) |o6nauHocTs
<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 DI D|D| D
>6 C D D D DI D|D| D

! Tlepron BpeMeHH, 3a HCKITIOYEHHEM | yaca 1ociie Bocxofia coHLa M b yaca 1o 3aKaTa.
2 CyMepKM BKIIIOYAIOT B ¢es1 1 yac nocse BOCXofia CoJHIIA M | Yac 110 3aKaTa.

© Odopmnerne. 3A0 HTLL 116, 2015
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Tabauya 7-5
Besmynna K03 huIMenTa ¢ B 3aBHCHMOCTH OT KJIACCA YCTOIYHBOCTH
aTmocdeps! U1 Pa3IHYHBIX XapAKTEPHBIX Pa3MEPOB MIEPOXOBATOCTH

XapaKTepHBbIii pasmMep Kiacc ycroituuBocTu atmocdepbt
LIEPOXOBATOCTH Z, ., M A B C D E F
10 0,05/ | 0,05/ { 0,05/ | 0,08/ | 0,43/ | 0,44/

0,05/ | 0,05/ | 0,04/ | 0,08/ | 0,7/ | 0,71/
0,03 | 0,03 | 0,03 | 007 | 08 | 081
210 0,05/ | 0,05/ | 0,06/ | 0,09/ | 0,39/ | 0,43/
0,05/ | 0,05/ | 0,05/ | 0,09/ | 0,67/ | 0,7/
0,03 | 0,03 | 0,04 | 0,08 | 0,78 | 0.8

3-10-5 0,06/ | 0,06/ | 0,06/ | 0,09/ | 0,37/ | 0,42/
0,04/ | 0,05/ | 0,05/ | 0,09/ | 0,65/ | 0,69/
0,04 | 0,04 | 0,04 | 0,08 | 0,77 | 0.8

410-5 0,06/ | 0,06/ | 0,06/ | 0,09/ | 0,36/ | 0,42/
0,05/ | 0,06/ | 0,06/ | 0,09/ | 0,63/ | 0,69/
0,04 | 0,04 | 0,04 | 0,08 | 0,75 | 0,79
510 0,06/ | 0,06/ | 0,06/ | 0,1/ | 0,35/ | 0,41/
0,06/ | 0,06/ | 0,06/ | 0,09/ | 0,62/ | 0,68/
0,04 | 0,04 | 0,04 | 008 | 0,75 | 0,79
610 0,06/ | 0,06/ | 0,07/ | 0,10/ | 0,35/ | 0,41/
0,06/ | 0,06/ | 0,06/ | 0,09/ | 0,61/ | 0,68/
0,04 | 0,04 | 0,04 | 008 | 0,74 | 0,79
7-10-5 0,06/ | 0,06/ | 0,07/ | 0,10/ | 0,347 | 0,41/
0,06/ | 0,06/ | 0,06/ | 0,09/ | 0,60/ | 0,68/
0,04 | 0,04 | 0,04 | 008 | 0,73 | 0,79
810~ 0,06/ | 0,06/ | 0,07/ | 0,10/ | 0,34/ | 0,41/
0,06/ | 0,05/ | 0,06/ | 0,10/ | 0,60/ | 0,67/
0,04 | 0,04 | 0,04 | 009 | 0,73 | 0,78
9-10° 0,06/ | 0,07/ | 0,07/ | 0,10/ | 0,33/ | 0,41/
0,06/ | 0,06/ | 0,05/ | 0,10/ | 0,59/ | 0,67/
0,04 | 0,04 | 0,04 | 0,09 | 0,72 | 0,78
1-10~ 0,07/ | 0,07/ | 0,07/ | 0,10/ | 0,33/ | 0,41/
0,05/ | 0,06/ | 0,07/ | 0,10/ | 0,58/ | 0,67/
0,04 | 0,04 | 0,04 | 009 | 0,72 | 0,78
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XapakrepHblii pazMep
WIEPOXOBATOCTH 7, , M

Kiacc yeroiauBocTd atMocdephl

A

B C D E

2-10+

0,07/
0,07/
0,04

0,07/ | 0,08/ | 0,11/ | 0,31/
0,07/ | 0,07/ | 0,11/ | 0,55/
0,04 | 0,05 | 0,09 | 0,69

0,40/
0,66/
0,77

310

0,08/
0,07/
0,04

0,08/ | 0,07/ | 0,11/ | 0,30/
0,07/ | 0,08/ | 0,11/ | 0,53/
0,05 | 0,05 | 01 | 0,68

0,40/
0,65/
0,77

410~

0,08/
0,06/
0,05

0,08/ | 0,09/ | 0,12/ | 0,29/
0,07/ | 0,08/ | 0,11/ | 0,51/
0,05 | 0,05 | 0,10 | 0,67

0,40/
0,65/
0,76

5-10~*

0,08/
0,07/
0,05

0,08/ | 0,09/ | 0,12/ | 0,29/
0,06/ | 0,08/ | 0,12/ | 0,50/
0,05 | 0,05 | 0,10 | 0,66

0,40/
0,65/
0,76

6-10~*

0,08/
0,08/
0,05

0,08/ | 0,09/ | 0,12/ | 0,29/
0,08/ | 0,08/ | 0,12/ | 0,49/
0,05 | 0,06 | 0,10 | 0,65

0,40/
0,64/
0,76

7-10~*

0,08/
0,06/
0,05

0,09/ | 0,10/ | 0,13/ | 0,29/
0,09/ | 0,09/ | 0,12/ | 0,49/
0,05 | 0,06 | 0,10 | 0,65

0,40/
0,64/
0,76

810

0,08/
0,08/
0,05

0,09/ | 0,10/ | 0,13/ | 0,28/
0,08/ | 0,08/ | 0,12/ | 0,48/
0,05 | 0,06 | 0,10 | 0,64

0,40/
0,64/
0,76

9-10*

0,09/
0,08/
0,05

0,09/ | 0,10/ | 0,13/ | 0,29/
0,08/ | 0,09/ | 0,12/ | 0,48/
0,05 | 0,06 | 0,11 | 0,64

0,40/
0,64/
0,76

1-10-3

0,09/
0,09/
0,05

0,09/ | 0,10/ | 0,13/ | 0,28/
0,09/ | 0,09/ | 0,13/ | 0,47/
0,05 | 0,06 | 0,11 0,63

0,40/
0,64/
0,76

2-1073

0,10/
0,09/
0,06

0,11/ | 0,11/ | 0,15/ | 0,28/
0,09/ | 0,10/ | 0,14/ | 0,45/
0,06 | 0,07 | 0,12 | 0,61

0,40/
0,63/
0,75

3:10°3

0,11/
0,10/
0,06

0,11/ | 0,12/ | 0,15/ | 0,28/
0,10/ | 0,10/ | 0,14/ | 0,43/
0,06 | 0,07 | 0,12 | 0,59

0,41/
0,63/
0,75

€ Odopmaenue. 3A0 HTILL T1B, 2015
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XapakTepHbIi pasMep Kiacc yctoMunBOCTH aTMOC(depHI
UIEPOXOBATOCTH Z__ , M A B C D E F

4-10-3 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
51073 0,12/ { 0,12/ | 0,14/ | 0,17/ | 0,28/ | 0,42/
0,11/ | 0,10/ | 0,12/ | 0,15/ | 0,42/ | 0,63/
0,07 0,07 0,08 0,13 0,58 0,74
6-10-3 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
7-1073 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 0,08 0,13 0,57 0,74
8102 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
9-10-3 0,13/ | 0,14/ | 0,15/ | 0,18/ | 0,29/ | 0,42/
0,12/ | 0,12/ | 0,13/ | 0,17/ | 0,41/ | 0,63/
0,07 0,08 0,09 0,14 0,56 0,74
1-10-2 0,13/ | 0,16/ | 0,16/ | 0,19/ | 0,29/ | 0,43/
0,12/ | 0,13/ | 0,14/ | 0,17/ | 0,41/ | 0,63/
0,07 0,08 0,09 0,14 0,56 0,74
2-1072 0,15/ | 0,16/ | 0,18/ | 0,21/ | 0,31/ | 0,45/
0,11/ | 0,14/ | 0,15/ | 0,19/ | 0,40/ | 0,63/
0,08 0,09 0,1 0,15 0,54 0,74
3-1072 0,17/ | 0,18/ { 0,20/ | 0,22/ | 0,32/ | 0,46/
0,16/ | 0,17/ | 0,17/ | 0,20/ | 0,40/ | 0,64/
0,09 0,10 0,11 0,16 0,53 0,74
4-10-2 0,18/ | 0,19/ | 0,21/ | 0,24/ | 0,33/ | 0,48/
0,13/ | 0,16/ | 0,16/ | 0,21/ | 0,40/ | 0,64/
0,10 0,10 0,12 0,17 0,53 0,74
5-10-2 0,19/ | 0,20/ | 0,22/ | 0,25/ | 0,34/ | 0,49/
0,16/ | 0,17/ | 0,18/ | 0,21/ | 0,40/ | 0,64/
0,10 0,11 0,13 0,17 0,52 0,74
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XapakTepHbIii pasMep
IIEPOXOBATOCTH 2, , M

Kiiace yeroitumBocTH atMochepst

A

B C D E

6-102

0,20/
0,17/
0,11

0,21/ | 0,23/ | 0,26/ | 0,34/
0,17/ | 0,19/ | 0,22/ | 0,41/
011 | 0,13 | 0,17 | 0,52

0,5/
0,65/
0,74

7-102

0,21/
0,17/
0,11

0,22/ | 0,25/ | 0,26/ | 0,35/
0,18/ | 0,21/ | 0,23/ | 0,41/
0,12 | 0,14 | 0,18 | 0,52

0,50/
0,65/
0,75

8-102

0,21/
0,18/
0,11

0,22/ | 0,24/ | 0,27/ | 0,36/
0,18/ | 0,2/ | 0,23/ | 0,41/
0,12 | 0,14 | 0,18 | 0,52

0,51/
0,65/
0,75

9-10-2

0,22/
0,18/
0,12

0,23/ | 0,25/ | 0,28/ | 0,36/
0,19/ | 0,22/ | 0,24/ | 0,41/
0,13 | 0,14 | 0,19 | 0,52

0,52/
0,65/
0,75

1-10-"

0,23/
0,19/
0,12

0,24/ | 0,26/ | 0,28/ | 0,37/
0,20/ | 0,21/ | 0,24/ | 0,41/
0,13 | 0,15 | 0,19 | 0,52

0,52/
0,66/
0,75

2-10!

0,30/
0,22/
0,15

0,28/ | 0,3/ | 0,32/ | 0,41/
0,25/ | 0,24/ | 0,27/ | 0,43/
0,16 | 0,18 | 0,21 | 0,52

0,57/
0,68/
0,76

310~

0,30/
0,24/
0,17

0,31/ | 0,34/ | 0,35/ | 0,44/
0,25/ | 0,26/ | 0,29/ | 0,45/
0,18 0,2 0,23 | 0,52

0,60/
0,69/
0,77

4-10-

0,33/
0,27/
0,19

0,34/ | 0,36/ | 0,37/ | 0,47/
0,26/ | 0,28/ | 0,30/ | 0,46/
0,19 | 0,22 | 0,24 | 0,52

0,63/
0,70/
0,77

5-10-

0,35/
0,27/
0,21

0,36/ | 0,38/ | 0,39/ | 0,49/
0,27/ | 0,29/ | 0,31/ | 0,47/
0,21 | 0,23 | 0,25 | 0,53

0,65/
0,71/
0,78

6-10~!

0,38/
0,28/
0,22

0,37/ | 0,40/ | 0,40/ | 0,50/
0,28/ | 0,30/ | 0,32/ | 0,48/
0,22 | 0,21 | 0,26 | 0,53

0,66/
0,72/
0,78

7-10!

0,39/
0,34/
0,24

0,39/ | 0,41/ | 0,42/ | 0,52/
0,29/ | 0,31/ | 0,33/ | 0,49/
0,23 | 022 | 0,27 | 0,54

0,68/
0,73/
0,79
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XapakTepHbIi pa3Mmep
IIEPOXOBATOCTH Z_ , M

Kracc ycroitunBoCTH aTMOChEpHI

A

B

C

D

E

8-10-"

0,41/
0,31/
0,25

0,40/
0,30/
0,25

0,43/
0,32/
0,22

0,43/
0,34/
0,28

0,53/
0,50/
0,54

0,69/
0,74/
0,79

9-10-"

0,43/
0,32/
0,22

0,42/
0,31/
0,22

0,44/
0,32/
0,23

0,43/
0,34/
0,28

0,54/
0,51/
0,55

0,70/
0,74/
0,80

0,45/
0,33/
0,23

0,43/
0,32/
0,22

0,45/
0,33/
0,24

0,44/
0,35/
0,29

0,55/
0,51/
0,55

0,71/
0,75/
0,80

0,63/
0,45/
0,33

0,53/
0,38/
0,28

0,53/
0,39/
0,28

0,49/
0,40/
0,34

0,63/
0,57/
0,59

0,78/
0,79/
0,83

0,92/
0,62/
0,47

0,60/
0,44/
0,33

0,58/
0,43/
0,32

0,52/
0,44/
0,38

0,68/
0,61/
0,62

0,82/
0,82/
0,85

1,04/
1,03/
0,74

0,67/
0,50/
0,39

0,61/
0,46/
0,35

0,54/
0,47/
0,41

0,71/
0,64/
0,64

0,85/
0,84/
0,87

0,00/
0,00/
0,00

0,76/
0,57/
0,45

0,64/
0,48/
0,38

0,56/
0,50/
0,43

0,74/
0,66/
0,66

0,87/
0,86/
0,88

0,06/
0,00/
0,00

0,86/
0,65/
0,51

0,67/
0,51/
0,40

0,58/
0,53/
0,46

0,76/
0,69/
0,68

0,89/
0,87/
0,89

0,17/
0,10/
0,01

1,00/
0,76/
0,59

0,69/
0,53/
0,42

0,60/
0,55/
0,48

0,78/
0,71/
0,69

0,90/
0,89/
0,90

0,23/
0,10/
0,01

1,04/
0,90/
0,69

0,70/
0,55/
0,44

0,62/
0,57/
0,49

0,80/
0,72/
0,71

0,91/
0,90/
0,90

0,27/
0,13/
0,01

1,04/
1,04/
0,84

0,72/
0,57/
0,46

0,63/
0,59/
0,51

0,81/
0,74/
0,72

0,92/
0,90/
0,91




PACHPOCMPAHEHUS ABAPULIHLIX 8610POCO8 ONACHDIX Belecme»

91

XapaKTepHBIi pazmep Kjiacc ycToHYMBOCTH aTMOCeph
MIEPOXOBATOCTH 7, , M A B C D E F
10 0,30/ | 1,04/ | 0,73/ | 0,65/ | 0,82/ | 0,93/
0,19/ | 1,04/ | 0,58/ | 0,60/ | 0,75/ | 0,91/
001 | 1,04 | 047 | 0,52 | 0,73 | 0,92

ITpumenanue. IlpuBeneHbl 3HaYeHUs K03 UIIMEHTA [UTSI TPEX BBICOT pacipo-
cTpaHeHust BeIOpoca 1o 20 M, 1o 50 M, cBbiue 50 M.

Tabauua 7-6

Bemwuunbl K03 punuenToB kL 1 p Iis BIYKCICHHS MacITada
Monnna—O0yxoBa

Kiacc ycroitunBocT A B C E F
k, ~11,4 | =26,0 | —123,0 | 123,0 26,0
p 0,10 0,17 0,30 0,30 0,17
Tabauua 7-7
3uagenns ko3t dumenta 669.0 NPH Pa3MYHON YCTOHIMBOCTH aTMOChepbl
Kiacc ycToitunBocTH A B C D E F
B 0,22 | 0,16 | 0,11 | 0,08 | 0,06 | 0,04

Tabauya No 7-8

JHaueHns XAPaKTEPUCTHK NOACTHIAIOIINX NOBEPXHOCTEH

Tur MOBEPXHOCTH P kr/M | A, Br/M/K | ¢, Ix/kr/K
Acbect 2400 0,35 800
Ac6GecTOueMeHT 1600 1,76 960
Acoanst 1100 0,72 920
BeToH Ha KAMEHHOM ILeOHe 2300 1,3 1000
Jlen 920 2,23 2080
Tlecok 1380 0,97 840
MeTaymnueckue moJIOHbI
Menb 8960 380 380
Craib 8000 52 500
YyryH 7600 56 550
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Ilpuaosxncenue No 8
x Pyxosodcmey

Pexkomennanuu no onpeesieHHI0 MApaMETPOB CMECH ONIACHOTO
BeIIECTBA C BO3AYXOM B 00JaKke

TIpu onpenenennu cocrossHust cMecu OB ¢ Bo3myXxoM Ipenroiara-
€TCsI, YTO B BO3AyXe HET ITapoB U Karesb Boasl. OB B 06;1ake MOXET Ha-
XOIMTHCS KaK B Ta30BOM, TaK U B XXMIKOH (aze. XMMUIeCcKUe peakium
MEXIIy OTIACHBIM BEIIECTBOM ¥ KOMIIOHEHTaMH BO3IyXa, 00pa3oBaHHe
PacTBOPOB Fa30Bo (ha3bl OIHOTO BEILECTBA B XXUAKOH (ha3ze (B Karuisix)
IPYTOTo BEILECTBA HE YUUTHIBAIOTCS.

Tpenmonaraercs, 4To 06bEM, 3aHUMAEMBIi XUIKOM (a30if, He3Ha-
YUTEJICH, MPH PacYeTax OH IMOJIaraeTCs PaBHBIM HYJIIO.

Omnpenenenue cocrosiHus cMecu OB ¢ Bo31yxoM B 06J1ake IpoBO-
IUTCS TSl KaXIOW paccCMaTpUBaeMOi TOYKH ITPOCTPAHCTBA.

HcxonHbIMM TaHHBIMY [UTsI TIPOBEIEHHS pacyeTa sIBJISTIOTCSL:

o61mast Macca (pacxon) (B ra3000pa3Hoii 1 xxunkoi dasze) OB B 06-
naxe (Q, — IUIsi IepBUYHOrO 06/1aKa 1 g/ — /ISt BTOPUYHEIX 061aKOB);

Macca (pacxon) XunKoi ¢assl B 001aKe B HAaYIEHBI MOMEHT Bpe-
Meny (Q°, — nng mepBUYHOTO 06/1aKa U g%, — /it BTOPUYHEIX 06a-
KOB);

o6mas macca (pacxon) obiiaka (Qcym.
q i — AJIST BIODHYHBIX 006J1aK0B);

TIOJIHAS] BHYTPEHHSIS 3Heprusi (YAEIbHBIN TOTOK BHYTPEHHEH SHEP-
TMHM) CMECHU BellecTsa B obyake (E, i — A1 TIEPBHYHOTO obnaka u
e’aw ~— JIJI1 BTOPHYHBIX 00JIaKOB);

TeOMETPUYECKIE XapaKTepUCTUKK 00NaKOB (paguyc U BbICOTa — IS
TIEPBUYHOIO 00J1aKa, TIOJIYINMPHHA U BHICOTA — 1 BTOPUYHBIX O0JIaKOB).

KpoMme Toro, HeoOXoqUMBI TaHHBIE 00 OKpyXalomiei cpene U bu-
3MYECKHE XapaKTepHCTHKY Bo3ayxa u OB.

IlepeuncieHHbIe UCXOMHEBIE JAHHBIE TTOIYYAIOTCs B pe3y/IbTaTe pe-
menns ypasHenwuii (101)—(104), (107)—(113) s nepBu4HOro obiaka
i (118)—(121), (124)—(131) myist BTopuuHBIX 001aKOB. B pesynsraTte
omnpeneneHus coctrosuus cMecu OB 1 Bo3ayxa B o61aKke oMy4aioTCs:

— ISl IEpBUYHOTO obJiaka U
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IUIOTHOCTB CMeCH (P, .. — AV [IEPBUYHOTO 061aKa M P o —
BTOPHYHBIX O0JIAKOB);

Temmepatypa cMecu (7, — [UIst IepBUYHOrO 06/1aKa WK T’3¢ o
IUTSI BTOPUYHBIX O0JIaKOB);

Macca (pacxox) OB B xunko#t dase (@, — 4151 IepBUIHOTO 06/1aKa
WK ¢, — JUISt BTODHYHEIX 00/IaKOB);

U3MEHEHNE TeOMETPUYECKOTro pa3mepa obnaka — addekTuBHas
BbicOTa (H, oo — VIsL IEPBUYHOIO 0o6Jiaka win H’Wl. — IUIS1 BTOpUY-
HBIX 00IaKOB).

Hanee nipuBonsaTcs GopMyJIbl [UIsl pacyeTa COCTOSIHUS CMECH B Iep-
BMYHOM 00J1aKe, Ul BTOPUYHBIX 00JIaKOB BCE TIPUBEACHHBIE HUXE
¢opMyIbI CTIpaBELTHUBEI TIPH 3aMEHE COOTBETCTBYIOIIMX TIEPEMEHHBIX,
OMNMCHIBAIONIMX COCTOSIHUE B NEPBMYHOM O0JIake, Ha IIepeMeHHEIE,
OMNKCHIBAIOLINE COCTOSIHUA BO BTODUYHBIX 00l1aKax, a UMEHHO: O Ha
ql)xi’ Qi Ha qf” Q())xr Ha q?xli’ QcyMMi Ha cymi? Tadxbi Ha T:{)dubi’ uad)cbi Ha p’id)d)i’ VB(NJI'
Ha Voo P HE Py

CocrosiHue B 00J1aKe OnpeaesisieTCs U3 YCI0BUS COBIAJAEHUS SHEP-
THMH CUCTEMBI U €€ TUIOTHOCTH, PaCNIpENc/ICHHOM B 00beMe, C SHEprUei
obiaka U Maccoii obnaka npu nasneHun P=101,325 xIla.

B ciyyae Hanv4yMsg B HayaJbHBI MOMEHT BPEMEHHU MeperpeToi
xunkoit pasel (> 0)u 7 > T, cHavana onpenesseTcs: Konude-
CTBO Xunxoi ¢gasst OB B oGake:

(Q-0%)C T +Q%C, T - AH,, 0%
+

Ou = C,Tm—CT,—AH,,
4 Qo =) o (Tue =) ~ 00 . (145)
C T — T —AH,

Ecnu BenunHa 0, > 0, T0 5TO 03HAYaET, YTO B 00/IAKE HAXOAUTCS
KarieNibHasl B3Bech Maccoit O, , Toraa TeMreparypa B obnake 7, s 10~
Jiaraercst papHoO# T, .

IInotHOCTE (YAENbHEIM 06BeM) B 00JIaKe ONpenesieTcs o COOT-
HOILICHUSIM:

© Odopmnenne. 3A0 HTLI 1B, 2015



94 Pyrosodcmeo no Gezonacnocmu « Memoduka modeauposarnus

(Qcyui - Qxi ) Myoar 1

;= 4 146
s (Qi_Qxi)uhom-'-(Qcyui—Qi)p‘ ( )
E)uswi ou
Popa = +Cu— (147)
M TR TR
1
Vs =—— (148)

paqxbi

Ecnu Benuuuna Q< 0, TO 5T0 03HAYaET, YTO B 06J1aKe HAXOMUTCS
TOJIbKO Ta30Basi CMECh U MacCy KareJbHO! B3BeCH O, PEKOMEHIYETC s
noJjararte paBHoii 0.

Temmepatypa B 00J1aKe B 3TOM ClIy4ae, a TAKXKE B CJIydyae H3HaYalb-
HOTO OTCYTCTBHSA XUAKOH (a3bl B o01ake onpenensaeTcss U3 COOTHO-
HIeHU

r (e-g)cr’+0.c,1° -AH,, 00 +(0,, — Q) C
i (Qcyui—Qi)Cmmn+Qi v

TUIOTHOCTS (YIEIBHBIN 00beM) B 00J1aKe ONpenessieTCsI [0 COOTHO-
IIEHUSIM:

o, 5 (149)

Qcym uunosn
pb‘bd"' Q pﬁoxn (Qcyui - Qi ) p (150)
A
Pappi = T M;é (151)
Vg =—— (152)
Popipi

B ciryyae Hajnuuus B HaYaJbHBIH MOMEHT BpEMEHHU TEPErpeToi
xunkoit pasel (>0 u T, <7  KOIHYECTBO XUAKOH (asbl B 06-

Kun

JlaKke npennonaraeTc;I NOCTOSAHHBIM U pPaBHbBIM Q]m
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Temmnepatypa B 00JIaKe B 3TOM CJIy4ae ONPEAESieTCsl U3 COOTHO-
IIIEHUST

(0= 00) G + 00y T+ (Qoma = : ) ConteaTacs
o Q:gicp+(Qi_Q:?{i)Cw'+(Qcym_Qi )CVW -

ITocne onpeneneHus: COCTOSIHUSA B 00J1aKe IPOM3BOAUTCSI OIIpEAe-
JIEHUE TEOMETPUYECKHUX Pa3MEpOB, U3MEHEHHE KOTOPBIX MPOU30ILIO
3a cyeT UCTIapeHMs XUIKOH (a3bl, a TAKKE 3a CUeT HarpeBa (oxyiaxie-
HHS) ra30Boii ¢a3bl IPY CMELIEHUH C BO3IYXOM.

IIpuMepsl pacueToB NOCAEACTBUIM aBapwii ¢ BEIGpocoM OB npu pac-
CMAaTPUBAaeMBbIX BBIILIE YCJIOBHSIX IIPUBEACHEI B NIpruiokeHHH Ne 9 K Ha-
crosiuieMy PykoBoncTBy.

(153)
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Ilpusoscenue Ne 9
x Pyxosodcmey

IIpuMepb pACIETOB NOCIEACTBHUIA BHIGPOCOB ONACHBIX BEIIECTB

PacueTsl npoBOASTCS B COOTBETCTBUM CO CXEMOW, IPUBEIECHHON B
npunoxennu Ne 10 x HacrosimeMy PykoBOJCTBY.

IIpamep 1. B ortopoXHEHHOM IIaPOBOM pe3epByape BMECTUMOCTBIO
2000 M HaxOOMTCS XJIOPMETAH B ra30Boii (hasze MpU TEMITEPAType OKpY-
xatomreii cpensl (18 °C) u nanenuu 1 atMm. PesepByap pacriosioxeH Ha
TOBapHO-CHIPhEBOI 0a3ze B paABHMHHOW MECTHOCTH, XapaKTepHBIH pa3-
mep mepoxosatocTh 0,018 M. [Tporcxomut paspynieHIe EMKOCTH U BbI-
GpachIBaeTCs Bce OMacHoe BellecTBO. MeTeoycnoBusi: CKOPOCTb BETpa
Ha BeIcoTe 10 M — 3,2 M/c, Ge3061auHast HOYb.

OmnpeneauTs MaKCUMaJTbHbIE TIPU3EMHbBIE KOHLIEHTPAIUH XJIOpMe-
TaHa B aTMoc(depe, pa3Mepsl B3PbIBOIIOXAaPOONIaCHOToO 0bJ1aka CMecH
XJIOPMETaHA C BO3IYXOM IIPU €r0 PACCESTHUH IO KOHIEHTPAI[HMU, COOT-
BETCTBYIOIIEH HIDKHEMY KOHLIEHTPALIMOHHOMY IIpeey BOCIUIAMEHe-
HMS Y ero MOJOBUHE, a TAKXKE 3aBUCUMOCTD IUIOIIAAH, TOKPhIBAEMO
0071aKOM, OT BpEMEHHU.

Pemenue:

1. IIpu penieHHy UCTIOTb3YEM CJICAYIOIIME XapaKTePUCTHKH XJIOP-
MeTaHa:

MoJsipHasi Macca — 51 r/Monb;

nmokasarenb anuabarel — 1,25;

TeMIlepaTypa KUIIEHUS XUIKOM (a3bl TP JaBIEHUU OKPYKAIOLIEH
cpennr (101325 Ia) — 24 °C;

TEIUIOTA MCIIAPEHMST XUIKOM (da3bl — 3,87-10° IIx/KT;

TEIUIOEMKOCTD XUIKO# hassl — C = 1585 Ix/xr/K;

TUIOTHOCTB XUaKo# dazsl — 930 xr/m>;

HKIIP - 8,1%.

2. Io ycnoBusiM XpaHEHUS ¥ XapaKTepy pa3pyIleHUs OIpenesi-
€M THII CLICHapUs aBapuiftHO#M cuTyauuu — 1.
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3. ITo dopmynam (1) u (2) onpenensgeM KOIMIECTBO XJIOPMETaHA
B EPBUYHOM obsake Q, = 4272 kr.

4. Tlo dopmyne (6) ¢ ucnonb3oBaHreM GoOpMyITHL (2) onpenesis-
eM mwioTHocTh OB B BBIOpOce — 2,13 kr/m>.

5. YuutsiBasi, 4T0O XJIOPMETaH HaXoMUTCA B cheprIecKoii eMKo-
CTH, HAYaJIbHBIH JUaMETp MEPBUYHOTO 06J1aKa MOIaraeTcsi paBHbBIM
ero Beicote. OHY COOTBETCTBEHHO PaBHEI 13,6 M.

6. XapakTepHbIil pa3Mep IIEPOXOBATOCTH IIPUHUMAETCH U3 HC-
XOMHBIX NaHHBIX 7 =0,018 M.

7. C UCIIOJIB30BaHUEM JAaHHBIX Tabj. 7-4 onpenensieM KiIacc
ycroitunBoctu atMochepst — E.

8. C ucrnonp3oBaHUEM TAHHBIX Taba. 7-5—7-7 omnpeneisieM Ko-
3¢ GuLIHEeHTH, UCIIOB3YeMbIE ITPH pacyeTe TUCIIEPCHUY, CKOPOCTH
TIOJMEIIMBaHUS BO3MyXa B 00JIaKO.

9. [1ns onpeneneHus: KOHIIEHTPALMU XJIOpMeTaHa B aTMocdepe
(1o popmynam (105)—(106)) yrcIeHHO pelaeM CUCTEMY OOBIKHO-
BEHHBIX TH(depeHIIMaTbHLIX ypaBHeHU (hopmysl (107)—(115))
¢ ucnoJib3oBaHueM ypaBHeHui (101)—(104).

PesynbraThl pacueTa MpuUBEACHbI Ha puc. 9-1.
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Puc. 9-1. MakcmmasnbHaa npuseMHas KOHLUeHTpaumus Ha ocu obnaka (no
Hanpas/ieHWIo BeTpa) Npu Bblbpoce xnopmeTaHa (npumep 1)

10. C nomouibto cooTHOWeHMI (139)—143) onpeaensem pasmepsl
B3pPbIBOMOXapOOMNacHOro obsaka CMecy XJ0pMeTaHa C BO34yXoM npu
ero pacceaHum (puc. 9-2).
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e KMPKTPAQ3, /13 (0ca0cTs XY.Z + Q0n)

Puc. 9-2. CeyeHue 30HbI, orpaHmyeHHoin HKIMP 1 0,5 HKIMP naockocTsto,
z_ 0 (B HanpaB/ieHUM MO BETPY) Npu BbIGpOCe XNopMeTaHa (nprmep 1)

11. Tak Kak BblcOTa 06/1aKa B pefenax 30Hbl, e pacCcMaTpuBaeT-
cs paccesaHue (1000 m), He npeBocxognT 20 M, TO COrMIACHO MYHKTY 23
HacTosLero PyKkoBOACTBa NMOBTOPHbIM pacyeT He TpebyeTcs.

12. Ana onpefeneHuns nnowanm obnaka BOCNOAb3yeMC COOTHOLLe-
Huem 5 3aBMCUMOCTb NoLWasn, NoKpbiBaemMoin 061akom,
OT BpeMeHu npueejeHa Ha puc. 9-3.

O Odopmnenue. 3A0 HTL, MB, 2015
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Puc. 9-3. V3ameHenue miomany objiaka B 3aBUCHMOCTH OT BpeMEHH
TpH BEIOpOCe xjopMeTaHa (npumep 1)

DddexruBHan mowags obnaka, M?

IIpumep 2. Texnonoruyeckuit Tpydonporoa dy200 ¢ xsiopuraHoM B
ra3oBoii (hase pacrionoxeH Ha 3cTakaje BeicoToit S0 cMm. Tpybonposoxa
PACIOJIOXEH HA TEPPUTOPUM NPOMBILUIEHHOMN IUIOIAAKU B pABHUH-
HOM MECTHOCTH, XapaKTepHBbIil pa3mep mepoxoBatoctu 0,018 M. Ha
BXOJie TPYOOTIPOBOJA CTOUT KOMITPECCOP, PACXOX KOTOPOTrO COCTABJISIET
10,3 xr/c. laBnenue B Tpybonposoze 1,3 atm. Tpy6onpoBoz He Teruio-
u3onupoBad. Houslo B HIKHe# 00pa3yloliieit TpydboIpoBoaa B pe3yJib-
TaTe pasrepMeTU3alii BO3HUKAeT oTBepcTre nuamerpoM 10 cM. Bpems
JIMKBHJIALMM yTeuku coctapisieT 400 c. MeTeoycaoBus: CKOpOCTh Be-
Tpa Ha BeicoTe 10 M — 2,1 M/c, TeMIiepatypa Bo3ayxa — 30 °C, o6nay-
HocTh — 50 %. IIpodwib BeTpa almpOKCUMUPYETCS CTETIEHHOW 3aBHU-
CHUMOCTBIO C nmokaszatejeM — 0,22,

OmnpenenuTh KOHLIEHTPALUM XJIOpLIMAHA B aTMocdepe, a Takxke
pacrpeneieH1e TOKCOIO03bl B 30HE XUMHUYECKOTO 3apaXXeHUs, TIe BO3-

MOKHO CMEPTEIbHOE IOpaXKeHUEe HEe3alIUILEHHbIX JIOACH Ha OTKPHI-
TOM MECTHOCTH.
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Pemenne:

1. o ycnoBUsIM XpaHEHMST ¥ XapaKTepy pa3pylIeHUs onpeaeseM
THII CLIEHApHsI aBapHMHOM CUTyalluyu — 2.

2. C yyetom koMMeHTapusi K popMmyiie (14) onpenensieM pacxom BbI-
6poca g, = 10,3 kr/c.

3. OnpenensieM otHocTe OB B BEIOpOCe mo dopmyne (18)

T =2,65 KT/M>.

4. Tlo popmyie (16) onpenensieM WTHTENBHOCTD BEIOpoca #,=400 c.

5. IMTockonbKy BEHIOpOC OCyliecTBsIeTCs ¢ BBICOTH 0,5 M M IUIOT-
HOCTB BbIOpOca GoJIblile IVIOTHOCTH BO3IyXa, BHICOTA BTOPUYHOTO 06JIa-
Ka B Ha4aJbHOM ceyeHHH Gruta mpunsita A" = 0,5 M. Torna no dopmy-
e (20) paccunThIBa€TCA IIMPHHA CEYEHUsI BTOPUYHOTO 00NaKa (e~
¢a) B HaYaNbHBI MOMEHT BpEMEHU (Ha MecTe BhIOpoca) — B¥=4,6 M.

6. C ucrnosib30BaHuEM JaHHBIX Ta0J1. 7-4 onpeneisgeM KJIace yCTOM-
yuBOCTH aTMOcepsl — E.

7. C ucnoib30BaHUEM JAaHHBIX Tabn. 7-5—7-7 onpenensieM Ko3¢h-
buLMeHTbI, MICIIOJIb3yeMBIE TIPH pacyeTe AUCIIEPCUH, CKOPOCTH ITOMI-
MEILIMBaHUsI BO3yXa B 00JIaKoO.

8. lns omnpeneneHUa KOHIEHTPAIHK XJIOpLXaHa B atMocdepe
(122)—(123) yrcneHHO peuIaeM cucTeMy OOBIKHOBEHHBIX AnddepeH-
IUaNbHBIX ypaBHeHUH (124)—(132) ¢ ucnonb30BaHUEM YpaBHEHMH
(118)—(121) ps cragyyl KCTEYEHMS Ta3a B OTCYTCTBUHM IPOJIMBA.

9. TTo ¢popmynam (136)—(137) paccunTsiBaeM M0JI€ KOHIIEHTPALIHMH
TIpY BBIOpOCE ra3000pa3HOro XJIopiiMaHa u3 Tpyoornposoga. CooTBeT-
CTBYIOLLIME 3HAYCHMS1 KOHLIEHTPALlMM Ha OCH BbIOpOCAa IPMBEAECHHI Ha
puc. 9-4.

© Odopmnenne. 3A0 HTLL 1B, 2015
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Puc. 9-4. MakcuMaibHas KOHLEHTPALUs Ha OcH 00J1aKa (B HanpaBJeHUH 10
BETpY) NIpH BeIOpOCe XyIopliMaHa (Ipumep 2)

10. B cootBercTBHMU ¢ NyHKTOM 40 HacTosmero PykoBoacTBa U
10 3HAYEHUIO CMEPTENBbHOM TOKCONO3HI Ul XjlopuMaHa 11 Mr-MuH/n
oTIpe/ieNisieM pa3Mephl 30HbI CMEPTEJILHOTO MopaxeHus (puc. 9-5, 9-6).
TTpoTsXeHHOCTh 30HBI CMEPTEILHOTO MOPAXEHUS cocTapiseT 905 M.
MakcuMainbHasi BeIcoTa 4,45 M Ha paccrostHuM 382 M. MakcumaiibHast
mupuHa 407 M Ha paccTosiHUM 566 M.

11. B cootBeTcTBMM ¢ MyHKTOM 40 HacTosimero PykoBoacTsa U 1o
3HA4YEHUIO TIOPOTOBO# TOKCOAO3bI LISt XJIopitdana 0,75 Mr-MuH/J orpe-
JIeJIsIeEM pa3Mephl 30HbBI MOPOroBOTO BO3AecTBUs (puc. 9-5,9-6). IIpo-
TSCKEHHOCTD 30HBI ITOPOroBoro BosnelcTBus 4077 M. MakcuManHas
BbIcOTa 22,3 M Ha paccToaHuu 1677 M. MakcuManbHas mupyuHa 874 M
Ha paccTossHUHU 1844 M.
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Puc. 9-6. Pa3Mepsl 30HBI CMEPTENLHOTO MOPAXEHHsI HA MOBEPXHOCTH 3eMJIH
npy BeIOpoce xIopLMaHa (mpumMep 2)
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IIpnmep 3. Ha o6nexre xpanenust OB, pacoiosXeHHOM B TIpefie-
JIax HeOOJIBIIOrO TOPOIa, HMEETCI eMKOCTh 00beMoM 100 M3, OHa
Ha 50 % 3amoyiHeHa CXMXeHHBIM aMMHAKOM IIOI TaBJeHHNEM. AM-
MMaK B eMKOCTH HUMeeT TeMIIepaTypy oKpyxaioleit cpembt — 30 °C.
EMKoOCTh CTOUT Ha GETOHHOM ITOBEPXHOCTH.

O1eHUTD, IToJIarasi HAMXYAIIIe YCIOBUS pacCesTHUA, TOCTE-
CTBUSA aBapHH B CJIy4ae MTHOBEHHOTO pa3pylleHusI eMKocTH. [Ipu
OLIEHKE TOKCHYECKOTO IMOpaXXeHUsI HCIIOIB30BaTh BPEMS SKCIIO3H-
iy — 30 MUH.

Pemenne:

1. ITo ycITOBMSIM XpaHEHHS ¥ XapaKTepy pa3pylIeHUs OIpeAeseM
THII CLIeHApHs aBapuifHOM cutyald — 3. COrNIacHO IMyHKTY 22 HACcTO-
smiero PykoBoacTBa B KaUeCTBe HAUXYALINX YCIOBHH pacCestHUsI IIPH-
HHUMaeTcsl CKOpOCTh BeTpa Ha Beicote 10 M — 1,0 M/c, yCTOHYHBOCTD
atMocdepsl — Kinacc E BeibupaeM TUIl IIOACTUIIAIOIIEH TIOBEPXHOCTH,
Hal KOTOPO# IIPOHCXOOUT paccesiHie, — LEHTP MaJIBIX TOPOIOB, C Xa-
paKkTepHBIM pa3MepoM IrepoxoBatocTtH 0,55 M.

2. BpeMsl 3KCHO3MLIMM IIPHHIMAaeM paBHBIM 30 MUH.

3. ITo dopmyne (24) onpenesnsieM Maccy ra3oBoit ¢asbl B eMKOCTH —
393,16 xt.

4. Tlo o6vemy emkoctu (100 M3), crerenu 3anonHenus (50 %) u
TUIOTHOCTH XUIKOM da3el ammuaka 681 Kr/M> onpeenseM MacCy Xul-
Ko dassl B emKocTd — 34 050 xr.

5. ITo dopmyine (25) onpenesnsseM Maccy aMMHaka, IIOCTYNAIOIIYIO
B IMEpBUYHOE 00JIaKO B BHE ra3a, 00pa30BaBLIETOCS IPH BCKUTIAHUU
neperpeToii xunkoi gaser, — 6577,65 xr.

6. ITo dopmyne (26) orpenenseM MacCy aMMHaKa, ITOCTYIIAIONUIYIO
B IEpBUYHOE 06J1aK0 B BUIE a3p030Jisi, 00pa30oBaBlUIerocs IPU BCKU-
TIAaHWH TIeperpeToil XunKoi ¢assl, — 6577,65 kr. CoracHo (27) 3T0
3Ke KOJIMYECTBO XKUIKOT0 aMMHaKa 3aaeM B IIEPBMYHOM 06JIaKe B Ha-
yaJjie paccesiHus.

7. Ilo dopmyine (29) onpenenseM IUiomans mpoausa — 613,65 m2.
DTy Xe BeJIMYUHY COTJIACHO TIPABUILY, IIPUBEICHHOMY T0ciIe GOpMY-
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Jiel (29), TpUHHUMAaEM B Ka4eCTBe IUTOLIAIM KOHTAKTa XHAKOM a3kl ¢
MOACTUJIAIOIIEH TTOBEPXHOCTHIO.

8. Ilo dopmyse (31) naBneHue HaChIEHHBIX IAPOB IIPU TEMIIEPA-
TYPE OKPYXaloulero Bo3ayxa — 8718 MM pT. ct.

9. Tlo popmyne (30) omnpenensieM BpeMsi HHTEHCUBHOTO KUIIEHUS,
B TeueHHe KoToporo OB mocrtymaeT B nepsuyHoe 06J1aK0 U3 IPOJIH-
Ba, — 13 ¢c.

10. TTo popmyne (28) onpenensieM MaccCy raza, IOCTYIIMBILETO B
nepBUYHOE 00J1aK0 OT ITPOJIMBA IPH ero KuneHnn — 183,73 kn

11. ITo ¢popmyne (23) ompenensieM Maccy aMMHaka B IEPBHYHOM
obnake — 13 732,2 kr.

12. CornacHo ¢opmyne (35) 3anaem paBHbIME 0 KT/C 001IHE pac-
XOZIBl aMMMaKa ¥ HauyaJIbHbII pacxXoi XUIKo# (a3sl aMMHaKa B CleIy-
JOLIUX BTOPUYHBIX OOJIaKax:

B obJake, 00OpasyroliemMcs Ipy UCTEYEHHH XUAKOHM (a3bl;

B oGJ1ake, 0OpasyloleMcsi IPU UCTEUEHUH XUIKO# ¢ha3bl ocyie OT-
CEUEeHUsI aBapUIHOIO YYacTKa;

B 00nake, oGpa3yloleMcsl Ipy UCTeYEHWH ra30Boi ¢a3bl MPH Ha-
JIMYUM TIPOJIIBA;

B obsiake, 06pasyloleMcs Mpyu UCTeYeHUH ra30B0oit Bhassl B OTCYT-
CTBUE NPOJIMBA;

B obnake, oOpasyrolueMcs Ipyu UCMIapeHUH U3 000pyIOBaHMS.

CornacHo ¢opmyne (37) Takxke mojsaraeM paBHeIM 0 CEKYHI IUTH-
TEJTbHOCTU BBIOpPOCAa aMMMAKa B COOTBETCTBYIONIMX BTOPHYIHBIX 00J1a-
Kax.

CornacHo ¢opmynam (40), (44) u (45) Takke MojiaraeéM paBHbIM
HYJTIO HayaJIbHBIE IUIOTHOCTY aMM#aKa B 3THX Xe BTOPUYHBIX O0JIaKax,
WX TIOJTyLUMPUHY U BBICOTY.

13. Tlo dopmyre (39) onmpenenseM MIOTHOCTh aMMHMAaKa B ra3o-
Bo#t ase (rmpu naBnenuu 101 325 I'a (1 aT™) 1 TeMIiepaType KUTIEHHS
—33,6 °C) — 0,865 kr/M>. DTa XKe BelMYMHA 110JaraeTcs paBHOM Ha-
YaJIbHOW IUVIOTHOCTH BO BTOPUYHOM 00J1aKe, 00pa3ylomeMcsi Ipyu UC-
napeHuu ¢ nponusa. HayansHyio TeMeparypy B IIEPBUYHOM H BTO-
PUYHOM 00J1aKax OIpenensieM Kak TeMneparypy kuneHus 240 K.
© Odopmaenne. 3A0 HTLLI1B, 2015




106 Pyroeodcmeo no bezonacnocmu « Memoduxa modeauposarus

14. TTo dopmysne (38) onpenensieM HaYaJIbHYIO IIOTHOCTh TTEPBUAY-
Horo o6naka — 1,76 xr/m°.

15. TTo dopmysie (41) onpenensieM HaYaJIbHBINA PaguyC U BBICOTY
TIepBUYHOTO 00j1aKka, OHHM paBHEHI 13,55 M.

16. ITo dpopmyiie (42) onpenensieM MOJIYIIMPUHY BTOPUYHOTO 00-
Jlaka, 00pa3ylolerocs Ha CTaIiy UCIIAapEHHS aMMHUaKa U3 TIPOJIUBA B
OTCYTCTBHE I'a3006pa3Horo Beiopoca, — 12,39 M.

17. ITo dopmyne (43) onpenesisieM BbICOTY, OHA paBHa 1,19 M.

18. ITo dhopmyne (34) onpenensieM CKOPOCTh UCITAPEHUSI C TIOBEPX-
HOCTH IIPOJIMBA M PAcXOl aMMHaKa BO BTOPUYHOM obiake, 06pa3yo-
IeMcsi Ha CTaluM MCIapeHus U3 MpoJiuBa, oHa paBHa 4,52 kr/c. IIpu
pacueTe UCIIapeHHs UCITONb30BAIach HauyaabHas 3¢ HeKTUBHAS CKO-
POCTh BTOPUYHOTO 00J1aKa, 00pa3yIoLlerocs: Ha CTaiuy UCNAapeHHs U3
TpoJiBa, Kotopas pasHa 0,18 M/c. CornacHo dopmye (35) pacxom am-
MHaKa B XXKHIKOH (a3e BO BTOpUYHOM obJiake, 00pa3ylonieMcs Ha CTa-
vy vucnapeHus OB u3 nponuBa, 1moJjaraeTcsi paBHbIM HYJIIO.

19. ITo ¢popmyne (36) onpenensieM BpeMsi UCIIApSHUS TIPOJIUBA —
4580 c.

20. XapakTepHBblIit pa3Mep LIIepOXOBaTOCTH COIIACHO IMMYHKTY 24 Ha-
crosiiero PykoBoacTsa onpeznessieM 1o tabi. 7-3 — 0,55 M — HeHTphI
MaJTBIX TOPOIIOB.

21. CornacHo nmyHKTY 23 HacTosiero PykoBonCTBa orpenesieM 1o~
Ka3aTejb CTENeH! B CTENICHHOM 3aBUCHMOCTH CKOPOCTH BETpa OT BbI-
coThl — 0,655. C mOMOIIIBI0 3TOTO TOKAa3aTe s OyIeT allpOKCUMUPO-
BaThCs CKOPOCTDb B aTMOChepHOM ciioe 20 M Hall TOBEPXHOCTHIO 3 MJTH.

22. ITo dopmyite (94) ¢ ucronp3oBaHueM Tabi1. 7-6 ompenensemM
macmraé MoruHa—OG6yxoBa — 23,49 M.

23. ITo dopmyne (95) onpenenisieM IMHAMUYECKYIO CKOPOCTh —
0,07 m/c.

24. C ucnionb3oBaHKeM Ta0i. 7-7 onpenensieM KodbMOULIMEHT IS
pacyeTa paccesTHHUS.

25. [Ins onpenesieHus] KOHLIEHTPaLKii aMMKUaKa B aTMochepe Ipyu
pacpoCTpaHEHUH NTepBUYHOTO 06.1aKa 1o popmyiiam (105)—(106) uuc-
JICHHO pelIaeM CUCTeMY OOBIKHOBEHHBIX TU(bDepeHIIMATBHBIX YPaBHE-
Hui (107)—(115) ¢ ucronszoBaHueM ypasHeHui (101)—(104).
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26. Ha cTanuu McmapeHust U3 IpOJIMBa IUIOTHOCTh aMMHaKa B 06-
pasyionieMcs BTOpudHoM obiaxe 0,87 Kr/m3, 4To MeHblIIe IUIOTHOCTH
okpyxaroiero Bosnyxa (1,16 xr/M?), mosromy mjisl pacyera KOHIEH-
TPaLXii BO BTOPHYHOM OGJIaKe UCTIONb3YeM COOTHOLIEHUST U3 METOIM -
Kk «<TOKCH-2».

27. CornacHo nmyHKTY 40 HacTtosiero PykoBoncrsa cpaBHEHHEM C
TIOPOTOBBIMH U CMEPTEJILHBIMHU TOKCOIO3aMH [UIsI aMMHaKa oIpe/e-
JIIEM paccTOsTHUE, B TIpeIeiaX KOTOPOro OymeT HaGIionaThCsl COOTBET-
CTBYIOIIEE MOPaKeHUE.

Ha noBepxHoCTH 3eMJIM IPOTSLKEHHOCTD 30HBI CMEPTETBHOTO TOpa-
KEHUSI cocTapisieT 212 M B HampaB/ieHHH BeTpa 1 160 M B HanpaBJIeHUH
npotuB Betpa. LlIuprHAa 30HBI CMEPTEIBHOTO MOPaXKeHU COCTABIIAET
393 M Ha 40 M OT MecTa BbIOpOCa.

Ha rnoBepXHOCTH 3eMJTH TTPOTSKEHHOCTD 30HBI IIOPOTOBOTO BO3MIEH-
CTBUSI COCTaBJIAeT 863 M B Hampas/ieHHH BeTpa ¥ 385 M B HaIlpaBICHUN
MpoTuB BeTpa. [IIupuHa 30HBI CMEPTEIBHOTO MOPAXEHMS COCTABIISIET
1186 M Ha 360 M oT MecTa BEIGpOCa.

PesynbraTsl pacyera 30H CMEPTEIBHOTO TIOPaKEHHSI M IOPOTOBOIO BO3-
JeicTBYs NpuBeneHsl Ha puc. 9-7, 9-8. Ha puc. 9-7 nmoka3aHbI TpaHHIIBI
3THX 30H Ha MOBEPXHOCTH 3€MJIH, 2 Ha pHC. 9-8 B BepTUKATILHOI IUIOCKO-
CTH, TIPOXOAILEH yepe3 och Bhibpoca. [TooxkeHHIo MecTa BEIOpoca Ha
3TUX PUCYHKAX COOTBETCTBYIOT ITPOCTPaHCTBeHHbIe KoopauHatsl (0,0,0).

Hpumep 4. TTpoUCXOOUT YACTUIHOE pa3pylLIeHHE TPYOOIIPoOBOaa,
HUOYLIETO OT EMKOCTH C XHUAKHMM TpornaHoM. Tpy6orpoBon CoOmepKUT
XKMIKYIO (pasy. B pesysraTe MpoucxoauT BEIOPOC MpoIaHa.

EMKOCTb COIepXUT 4 TOHHBI XXHIKOro npornaHa. TpyGorpoBon aua-
METPOM 5 CM MIET OT HIDKHEM YacT eMKOCTH. BbicOTa YpPOBHS XXHAKOM
a3l Hax TpybornposBonoM 0,5 M. JlaBieHue B eMKOCTH 9,2 aT™M, TEM-
neparypa — 18,5 °C.

ABapuitHOe OTBepCTHE (pa3repMeTU3aIis) B TPYOOIIPOBOIE UMEET
addexTUBHBI THameTp 2 cM (Turomans 3,14 cM?). MecTo paspyiieHus
TpyboTIpOoBOAa HAXOAUTCS Ha paccTossHuK 41 M oT eMkocTH. IIpenmno-
naraetcs, yTo uepe3 60 ¢ mocie pa3pymeHus IPOUCXOIUT OTCEYEHHE
aBapuitHOTO yyacTka.
© Odopmnenue. 3A0 HTLL I1B, 2015
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Puc. 9-7. 30Hbl cMepTenbHOTo NOpPaXxeHWs U MOPOrOBOTO BO3AEHCTBUSA Ha
NOBEPXHOCTK 3eMNu Npu Bbibpoce ammuaka (npumep 3)

BbI6pOC MPOMCXOANT Ha MecyaHyto NnouBy, paccestHue NPOUCXOANUT
Haj, POBHbIM MOJIEM C TPaBoii BbicOTOW A0 15 cM. TemnepaTypa Bo3ay-
xa 1 nousbl 20,5 °C. CKopocTb BeTpa Ha BbicoTe 10 M —6 m/c. Knacc
yCTOMUMBOCTM aTMoctepbl —D.



PECTPOCTBHEH/H aBapV/Hb X Bb0PO00B OMaalliX BELECTB» 109

-300 -200 -100 0 100 200 300 400 500 60G 700 800 900 1000
CcbX,Mm

Puc. 9-8. 30HbI CMepPTENbHOIr0 NOPaXKEHWS 1 MOPOroBOro BO3AeCTBISA B
BEPTMKaNbHOM NAOCKOCTU, NPOXO/ASALLENA Yepe3 ocb Bbibpoca, Npu BbIGpoCce
ammumaka (npumep 3)

OUEeHUTb pa3Mepbl NOXXapOoB3PbIBOONACHOM 30HbI, BO3HMKatOLLel
B pesy/ibTaTe Takoli aBapum.

PeweHune:

MNpn peLleHnn ncnonb3yem XapakTepucTUKn NponaHa, NpuBeeH-
Hble BTa6n. 7 1

Bblbupaem TN NOACTMNAIOLLEN NOBEPXHOCTW, Had KOTOPOI Mpo-
NCXOANT paccesaHne «Tpasa 4o 15 CM», C XapaKTepHbIM pasMepom Lue-
poxosatoctu 0,01 M.

© Odopmnenune. 3A0 HTL, MB, 2015
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ITpu pacyeTe KUTIEHHS OPOJIMBA P BHITANEHUH XUAKOCTH Ha MOJ-
CTHJIAIOIIYIO IOBEPXHOCTh COMIACHO MCXOAHBIM JaHHEIM B Ka4eCTBE
TTOBEPXHOCTH TIPOJIMBA OEpeTcsl IIECOK CO CBOMCTBaMU, NPUBEIECHHEI-
MH B Tab. 7-8.

1. ITo ycnoBUsAM XpaHEHHST U XapaKTepy pa3pylleHHUsI oTpenesaeM
THII CLIEHApWsl aBapuitHOM cUTyalluu — 4.

2. ITo dopmyne (39) onpeaensieM TUIOTHOCTb ra30BOi a3kl Npomna-
Ha npu 1 at™ ¥ TeMIepatype KuneHus — 2,29 xr/m>.

3. B xauecTBe BCIIOMOTATE/IbHOM BEJTMUMHBI OIIPEAETsieM IUIOTHOCTD
ra3oBoii ¢assl ponaHa B obopymoBanuy — 14,16 kr/mM>.

4. TTo BcrioMoraTesIbHOM (hopMyrie (46) ornpenensieM NaBleHUE Ha-
CHIIIIEHHBIX TIApOB MpOoIaHa MPH CYILIECTBYIONIeH TeMIiepaType B 060-
pynoBanuu — 774 463 Ia.

5. TTo BcriomorarensHoM hopmysie (46) onpenessieM IUIOTHOCTh Ha-
CBILIIEHHBIX [TapOB IPOIaHa IIPH CYLIECTBYIOLIEH TeMmnepaType B 000-
pyaoBaHuu — 14,06 kr/m°,

6. B xauecTBe BCIIOMOTaTeIbHOM BEIMYMHBI OTIPE/IeSIsieM TUIOTHOCTh
ra3oBoit ¢asbl IIpY TeMIIepaType KUITEHHUS ¥ JaBJICHUH HACHIIIIEHHOTO
apa, COOTBETCTBYIOILEM TEMIIEPATYPE XUAKOCTH B 000OPYIOBaHUH, —
17,76 xr/M>.

7. ITo dopmyne (48) onpenensieM oOmMii (KMIKOCTH U ra3a) pacxox
B BEIOpOCE M3 pa3pylIeHHOro 060pynoBaHUs (10 OTCEYEHUS aBapHii-
Horo yyacTtka) — 4,97 xr/c.

8. ITo dopmyne (49) onpenensieM 061V (KMAKOCTHU U rasa) pac-
XOJI B BEIOpOCE M3 pa3pyUIEHHOTO 0GOpYNOBaHUS (IIOCIIE OTCEYEHUS
aBapuitHoro yyactka) — 4,95 xr/c.

9. ITo ¢opmyne (31) onpenensieM naBlIeHWE HACHIIEHHBIX ITAPOB
IpOIIaHa IIPU TeMIIepaType OKPYKaloLero Bo3ayxa 6125 MM pT. CT.

10. ITo dhopmyne (58) onpenesisieM pacxon ra3a, 06pa3oBaBLIEroCs
MPY BCKUTTAHUH MEePEeTpeToil JKMIKOCTH, B BBIOPOCE U3 Pa3pyLIEHHO-
ro 06opyIOBaHUS (IO OTCEYEHUs aBapuitHOTO yyacTka) — 1,52 kr/c.

11. TTo dopmyne (58) onpenesnsieM pacxol XHUIKOCTH (B BUIE a3-
po30J1s1, 06pa30BaBIIErocs IPY BCKUIIAHUHM ITEPETPETOM XUIKOCTH) B
BHIOpOCE M3 pa3pylIeHHOTO 000PYIOBaHUs (IO OTCEYECHMS aBapHiTHO-
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ro yyacTtka) — 1,52 xr/c. D1y Xe BeIMYUHY I10JIaraeM PaBHOM pacxo-
Iy TIpoIiaHa B XUIKOi1 ¢hase (B BuIe a3p030J) B HAaYaJIbHOM CEUCHUH
BTOPUYHOTO 00/1aka, 00pa3yIolerocst Ha CTaluy UCTEYEHUS XUOKOM
da3wl (Mo oTCeYeHUss aBapUMHOrO y4acTKa).

12. C nomonsio ¢opmysib! (53) BBINOTHSIEM MpeIBapUTEIIbHBIN pac-
4YeT BpEMEHH BbIPABHUBAHMS CKOPOCTE KUIIEHHS U UCIIAPEHUS 3a CYET
TeriomaccooMeHa ¢ Bo3ayxom — 1,8 c.

13. Io dopmyrne (61) onpenesnsieM pacxol IporaHa B ra3oBoii dase,
ob6pa3oBaBlIeiics MPU BCKUTIAHUH TIEPETPETOM XUIKOCTH, B BHIOPO-
c€ U3 pa3pylIeHHOTro 060pynoBaHHs (MOCIE OTCEYEHUSI aBAPUHHOTO
yuactka) — 1,51 kr/c.

14. Tlo dopmyne (62) omnpenesnsieM pacxon XHIKOTO TIpornaHa (B
BHIl€ a3p030J1s1, 00pa30BaBILErocs P BCKUNAHUM NEPETPETOM XU~
KOCTH) B BHIOpOCE U3 pa3pyILIEHHOTo 000pyAOBaHMS (I1OC/IE OTCEUEHHUST
aBapuiHOTO y4yactka) — 1,51 Kr/c. DTy Xe BeIM4YHHY IToiaraeM paB-
HOW pacxofly IIpofiaHa B XHAKOi dase (B BuIE a3p030Jis) B HAYATbHOM
CEYEHHHU BTOPUYHOTO 061aKka, 06pa3ylolierocss Ha CTaquy UCTeYeHUS
XunKoit daswl (1mocie oTceYeHHs aBapHAHOTO YIaCTKa).

15. OnpenensieM BpeMsl KCTIapeHHs U3 ITPOJIMBa BCETO BHIOPOIIEH-
HOTO NpPOIiaHa, B TOM YHCJIE MOCJie OTCEYEHMS aBapUITHOTO yJyacTKa —
651 c.

16. ITo dhopmyne (55) IpoBOAMM NpeABaPUTETLHEIA pACYET BpeMe-
HM HOPMHMPOBAHUS IEPBUYHOTO 06J1aKa HA CTAANHM UCTEUECHUS XHUA-
KOCTH M3 pa3pylieHHOro 060pyoBaHUs A0 OTCEYEHMs aBapUIHOro
ygyactka — 1,8 ¢.

17. TTo dopmyne (56) menaeM npeaBapUTEIbHbINA pACYET BDEMEHH
topMupoBaHUs NMEPBUIHOTO 00JiaKa HA CTaAMKM MCTEUYEHHS XKHIKO-
CTH U3 pa3pylieHHOro 000pyIOBaHMS TTOCIE OTCEYEHHs] aBAPUHHOTO
yyactka — 0 c.

18. Mo dopmyne (54) ompenensieM IIOLIAAb TIPOJINBA TIPONIaHa Ha
cranuy ¢opMUPOBaHHA MMepBUYHOTO obyaka — 0,14 m2. [Tocne ¢popmy-
711 (56) TIpUPaBHUBAEM 3TY BEJIMYMHY K IUIOLIAaNN KOHTAKTa IPOJINBa
€ MOACTUIIAIOLICH MTOBEPXHOCTHIO Ha CTaquy (POpMHUPOBAHMSI TIEPBUY-
HOTO o0saKa.
© Odopmaenne. 3A0 HTH 115, 2015
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19. C nomousio hopMyisl (53) OKOHYATENIBHO OTIpEeNsieM BpeMst
dopmuposaHus nepsuuHoro otiaka — 0,12 ¢. CorracHo pacueTy mo
dopmyse (55) neppuyHoe 06J12K0 (POpMHMPYETCS Ha CTAIMH UCTEYEHHS
KMAKOCTH U3 Pa3pyLIEHHOrO 060pyNOBaHuUs IO OTCEYEHHSI aBAPUITHOTO
yuactka. Bpems GopMupoBaHus nepBHYHOrO 06Jiaka Ha CTaINH HCTe-
YEeHUS XKUIKOCTH U3 Pa3pylIEHHOro 000pYIOBaHUA IOCJIE OTCEYEHUS
aBapUIHOIO yyacTKa corjiacHo opmye (56) pasHo 0 c.

20. ITo dopmyne (69) onpenenseM NTUTETBHOCTb CTaAH UCTEYEHHS
XHUAKOCTH U3 Pa3pyLIEHHOTO 060pYI0OBaHU IO OTCEYEHHsI aBapUIfHO-
ro yyactka — 59,88 c.

21. o dopmyse (69) onpenesnsieM UTMTeTbHOCTb CTAIHH HCTEYEHUS
XKUIKOCTU U3 Pa3pyIIEHHOTO 060pyI0BaHMS ITOC/IE OTCEYEHHS aBapUii-
HOro yyactka — 8,27 c.

22. ITo popmyre (50) onpexnensieM Maccy MponaHa B MEPBUYHOM
obnaxe — 0,38 kr. CornacHo dopMyiie (51) B HaYaIbHBII MOMEHT Bpe-
MEHHU B [IEPBUYHOM obnake Haxoautcs 0,19 xr Xxunkoro nponasa. [To
dopmyne (79) paccuuTEIBaeM HaYyIbHYIO TUIOTHOCTh IIEPBHYHOTO 00-
naka 4,56 xr/m>. ITo dopmyie (84) onpenensieM paiuyc U BEICOTY Iep-
BU4HOrO 0o6axka — 0,3 M. HauanbHast TeMiepatypa B mepBUYHOM 06-
sake cocrasisieT 231 K.

23. Ilo dopmysne (72) onpenenseM IUiomanb MpojiMBa MponaHa —
5,17 M2,

24. Tlo dopmyne (85), mepBulii BApHAHT, ONPEAEsiEM MOJIYIIHPUHY
BTOPUYHOTO 06/1aKa, 06pa3ylonierocs Ha CTaiui UCTEYEHUsI IIpoTiaHa
B XUAKOM (ase (10 oTceyeHns aBapuitHoOro yyactka) — 1,13698 m. Io
dopmyrne (88) onpenensieM BbICOTY 3TOro obmaka 0,13 M.

25. TTo dopmyne (57) pacxonm nporaHa BO BTOPHYHOM obsake, 06-
pa3yloleMcs Ha CTaliy UCTeYeHUH XUIKOM (a3bl (10 oTceyeHUs aBa-
PUITHOTO y4yacTKa), cocTariisieT 3,14 kr/c. HayanbHblit pacxon nponaHa
B ra30Boii hase B 3TOM BTOpuYHOM obJake coctasisieT 1,62 kr/c. Ha-
YayibHask CKOPOCTb ITepeMeILEeH st 3Toro obJiaka cocTapusaeT 2,37 M/c.
ITo dopmyse (80) paccuMThIBaeM HayaIbHYIO MJIOTHOCTH CPEIBI B 3TOM
o6nake — 4,44 xr/m*. HavyanbHasi TeMIiepaTypa BO BTOPUYHOM obJiake
cocrasisier 231 K.
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26. ITo dbopmyne (86), TiepBhIii BADHAHT, OrNpelesiieM TIOIYIIIHPHUHY
BTOPHYHOTO 06/1aKa, 00pa3yioiierocst Ha CTaauH UCTEYEHHUH TTPOTIaHa B
KUIKOH (ase (mociie oTceueHus aBapuitHoro yyactka), — 1,14 M. ITo
dopwmyne (89) onpenensiem BLICOTY 3TOro o6maka 0,13 M.

27. o dopmysie (57) pacxoln rmpornaHa BO BTOPHYHOM 06J1ake, obpa-
3yIOLIEMCS Ha CTaIy MCTCUCHMS XHUIKOM Gassl (ITocjie OTCeUeH s aBa-
PUITHOTO y4yacTka), coctapisieT 3,13 kr/c. HayanpHbIi pacxon rmpomnaHa
B ra3oBoii (ha3e B 3TOM BTOpHYHOM 00j1ake coctapisieT 1,62 kr/c. Ha-
qaJibHasi CKOPOCTb NepeMelLeH s 3Toro obaka coctasisieT 2,37 m/c.
ITo dopmyine (81) paccuuTbiBaeM HaYaIbHYIO TUIOTHOCTh CPEIbl B 3TOM
obnake — 4,44 xr/m>. HauanbHasi TeMiiepatypa BO BTOPHYHOM O0JIaKe
coctasysieT 231 K.

28. I1o dopmynam (73), (75) u (78) nonyyaem, 4YTO IUTEIBHOCTH
TaKuX 3TaloB, KaK UCTEYECHHS M3 Pa3pyLIEHHOTO 000pyIOBaHUs raza
MpYU HAIMYUU NIPOJIMBA, UCTEYEHHE ra3a B OTCYTCTBHE MPOJIMBA U MC-
TapeHue U3 EMKOCTH, PaBHBI HYJIIO, TO €CTh 9TH CTAIHH B pacCMaTpu-
Bae€MO¥ aBapUHOW CUTYaIlMM OTCYTCTBYIOT.

29. o dopmyse (87) ompenensieM MOIYIIHPUHY BTOPUYHOTO 06-
JlaKa, oOpa3yloIerocsl Ha CTaayuH MCIapeHHs MpoNaHa U3 MpoJIuBa B
OTCYTCTBME BbIOpOCa 13 obopynoBaHusi, — 1,14 M. [To dopmyne (91)
OIpeJesisieM BBICOTY TOTO BropuyHoro obiaka — 0,01 M. CpenHas Ha-
yajibHasi CKOPOCTB MEpEMENIEHHUs 3TOTO 00J1aKka cocTasiser 1,46 M/c.
IMo dopmyne (66) onpenessieM pacxol MponaHa B 3TOM 00Jlake —
0,08 kr/c. CornacHo dopmyne (63) kuakas ¢paza B 3TOM BTOPUIHOM
obsake orcyrcTByeT. CornacHo dopmyine (83) HayabHAas TUIOTHOCTh
910ro obnaka cocranisieT 2,29 kr/m*. HayanpHas TeMriepaTtypa BO BTO-
puYHOM obnake coctasisiet 231 K.

30. ITo popmyie (71) onpenenseM BpeMs UCTIApEHHS TIPOJIUBA TIPO-
TlaHa 1I0c/ie OKOHYAHHS UCTeUeHUs XXKUIKOM ¢asel — 1462 c.

31. XapakTepHbiit pa3Mep IIEPOXOBATOCTH COIIACHO IMYHKTY 21 Ha-
crositiero PykoBozactea onpezeisieM 1o 1adi. 7-1 nmpunoxeHus Ne 7 x
HacTosieMy PykosomcrBy — 0,01 M.

32. CorniacHO MyHKTY 23 HacTosIiero PykoBoicTBa orpeieisieM I1o-
Ka3aresb CTENEHU B CTENIEHHOW 3aBUCUMOCTH CKOPOCTH BETPA OT BBI-
© Odopmnenne. 3A0 HTU 116, 2015
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cotel — 0,19. C moMomibio 3T0r0 ImoKasateiist 6yIeT almpoKCUMHPO-
BaThCSA CKOPOCTh B aTMOCGhepHOM ciioe 20 M HaJ ITOBEPXHOCTHIO 36MJTU.

33. T1o ¢opmyne (94) ¢ ucnoab3oBaHueM Taba. 7-6 MpHIOXe-
Hus Ne 7 X HacTosiiieMy PykoBoacTBY omnpenesisseM MacmTad MoHu-
Ha—OQOO0yxoBa — 6eCKOHEeYHO OoJbIlIas BeIMYMHA.

34. ITo dopmyie (95) onpenessieM TUHAMUYECKYIO CKOPOCTh
0,35 m/c.

35. C ucnonb3oBaHKeM Tabi1. 7-7 ipuiIoxeHuss Ne 7 K HacTosi-
meMy PykoBoncTBy orpenesisieM HeoOXOTUMBI Ko3(hOULIMEHT 1Ist
pacyeTa paccessHUs.

36. Ins ompeneneHNss KOHLUEHTPAUA TIpoIaHa B aTMocdepe
MPU PacpoCTPaHEHUH NepBUYHOTO o6aka (105)—(106) yucieH-
HO pelIaeM CUCTEMY OOBIKHOBEHHBIX T hepeHIIMAIBHBIX YpaBHE-
aui# (107)—(115) c ucrronb3oBaHueM ypasHeHHi (101)—(104).

37. CornacHo pasznery VI Hacrosiiero PykoBoncTBa onpenaeiseM
pa3Mephl 30H CO B3PhIBOOIIACHOM KOHIIEHTPALIHEH.

PesynbraThl pacuera 30H ¢ KoHueHtpanueit BKIIP, HKIIP u
0,5 HKIIP npencrasneHs! Ha puc. 9-9, 9-10. Ha puc. 9-9 nokaszaHbl
TPAaHMUIIBI 3THX 30H Ha MMOBEPXHOCTHU 3€MJ1Y, a Ha puc. 9-10 B BepTu-
KaJIbHOM TUIOCKOCTH, IPOXOsIIIelt yepe3 och BriOpoca. ITonoxeHuo
MeCTa BEIOpOCa Ha 3THX PUCYHKaX COOTBETCTBYIOT IIPOCTPAHCTBEH -
Hele koopauHatsl (0,0,0).
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3Hauet0n KOHLEHTPALWIA, KiM3 (MnockocTb XV, 1- 0.0 M)

Puc. 9-9. 30HbI OCTVXXEHNSA KOHUeHTpauueid BKIMP, HKMP n 0,5 HKIP
Ha NOBEePXHOCTM 3eM/u NpK Bblbpoce nponaHa (npumep 4)

>amenun ccueHipair**. k nrooocTh XZ v «0AAm

Puc. 9-10. 30HbI OCTUXKEHMA KOHUeHTpaumen BKIMP, HKMP 1 0,5 HKIP
B BEPTMKabHOM NAIOCKOCTM, NPOXOASALLEN Yepe3 ocb Bbibpoca, Npu
BbI6poce nponaHa (npumep 4)

O Odcopmnerne. MO HTL, MB, 2015



116 Pyrosodcmeo no 6e3onacrhocmu « Memoduxa modeaupoeanus

Hpuaoorcenue No 10
x Pyxosodcmay

Baok-cxeMa pacyeTa NocjJeACTBHIA aBapuiHOro BbIOPOCA ONMACHBIX
BEmieCTB

XapakKTepHUCTHKH

Ornpenenenne ycnopuit cogepxanust OB,
METEOYCIOBIUI Ha MOMEHT aBapHH , TororpaduyecKmx
XapaxTepuCTHK MECTHOCTH, BBIOOD TUIIA CLIEHADUS 1

BpCMEHH 3KCITO3HLIUH

Pacuer rmapaMeTpoB BEOpoca

l TepMoTHHAMITYECKHI pacyeT
&

I OrnpeaeneHue POCTPaHCTBEHHO-BPEMEHHOTO pacpeae/ieHis KoHueHTpanui OB

TOKCHYHOE BELIECTBO?

OmnpeneneHue NPOCTPAHCTBCHHO-
BPEMEHHOI'O PACTIPEEICHHS OnpezeneHue pasMepa 30Hbl, OTpaHUYEHHOM
TOKCOIO3H] na BKITIB u 0,5 HKIIB u Macchl BeLiecTsa,

YYacTBYIOIIEH BO B3phIBE (MCIOIBL3YETCS B
BapsiBooracHoe BemecTeo?

Ka49eCTBE BXOMHOTO IIapaMeTpa)

Puc. 10-1. biok-cxeMa pacueTa IOCISACTBHI aBapHiTHOTO BHIOPOCA OMACHBIX
BCLICCTB
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Ilpuaoxncernue Ne 11
x Pyxosodcmey

PekoMeHIanuu no Y4YeTy CJI0XKHBIX MHOFOKOMIIOHEHTHBIX cMeceil

PykoBoICTBO NpUMEHMMO IS CIydaeB BRIOpOCA CIOXKHBIX MHOTO~
KOMITOHEHTHBIX cMecelt pasnanyHbix OB, B TOM uMciie cMecei YIJIeBO-
JOPOIOB, IIPU 3TOM PEKOMEHIYETCA pacCMaTpuBaTh ONMH M3 ABYX Ba-
PHAHTOB:

Bapnanr 1

Hcnonp3yercs: «<MoIeTbHOE» BEIIECTBO, CBOMCTBA KOTOPOTO KOp-
PEKTHO OINUCBIBAIOT COOTBETCTBYIONTHE (hHU3MUECKHE TPOLIECCHI, COOT-
BETCTBYIOT UMEIOIIMMCSI 9KCIIEPUMEHTATbHBIM JAHHBIM 110 UCTTAPEHHIO
Y KWIIEHUI0 MHOTOKOMITOHEHTHBIX cMeceil. [1pu 31oM peKoMeHayeTcs
YUMTBIBATh, YTO B CIIy4ae MHOTOKOMITIOHEHTHBIX CMECEH COCTaB XMW -
KOCTHOM ¥ ra3oBoii ¢a3 MOXET CyIIIeCTBEHHO pa3jinyaThCsl.

B kauectBe k0oadduienTa y (CP /C)) BBIGHpaETCs MOKa3aTeIb iy~
abaThl, COOTBETCTBYIOIIMI COCTaBy ra3oBoii (pasbl, TUO0 Haxoosauencs
M3HaYaJIbHO B o0opymoBaHuu (cieHapu 1, 2 paznena I11 Hacrosme-
ro PykoBozncrsa), 6o obpasyioleiics mocie ucrapeHus (KAMmeHus1)
neperpeTon Xuakou ¢assl (cueHapuu 3, 4 pasnena 111 HacTosiero
PykoBoxnctsa).

B kayecTBe MIOTHOCTH XKUIKOCTH P, BHIGMPAETCS TUIOTHOCTD KU -
KO (ha3bl, ocTalolielics OCiIe BCKUIIaHUS XIIKOCTU, HaxoasIencs
B 000pYyIOBaHHH.

B kayecTBe Temneparypsl Kunenus 7, BHIOMPAeTCs TEMIIEpaTypa,
COOTBETCTBYIOLLAsI PABHOBECHOMY COCTOSIHHUIO «I1ap-XUAKOCTb» IIPU aT-
Moc(EpPHOM JIaBJICHUH B CITydae M33HTPONHYECKoro pacmmpeHnss OB
OT YCIIOBUH €0 COIEPXKAHUS B 000OPYLOBaHHH.

B kagyecTBe TEIIoeMKOCTH XUAKOCTH C BHIGUPAETCA TETUIOEMKOCTb
XKUOKO# (as3pl, OCTAIOIIEHCs NMOCIe BCKUITaHUA XUAKOCTHU, HAaXOdsI-
Letics B 000pyIOBaHUWH.

B kayectBe Teruiors! Mcnapenus AH  BbIOMpaeTCs BEIMYMHA, 06e-
CIIeYMBaONIas UCNapeHne HabIonaeMoro Ha IIpakKTHKE KOJIUYECTBA

© Odopmaenne. 3A0 HTLL 116, 2015
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MeperpeToy XUAKOCTH [Uisi BBIOpaHHBIX 3HAaY€HUN TeMIIepaTypsl KH-
nenus T, ¥ TEIUIOEMKOCTH XKMAKOCTH C; .

B xayecTBe MOJISIpHOI Macchl 1 BEIOMpAETCsl BEIMYMHA, COOTBET-
CTBYIOILIAsl COCTABY Ta30BoH (ha3pl MO0 Haxonsmekcss H3HAYAIbHO B
obopynoBaHuy (cueHapu 1, 2 paszaena III HacTosimero PykoBoscTBa),
60 obpa3syromeiics mocie ucmapeHus: (KUNeHUs) IeperpeToi Xui-
Koii a3sl (cueHapuu 3, 4 pasaena I11 Hacrosimero PykoBoacTsa).

B kauecTse TemmoeMkocTy raza C, BLIGMpaeTcs BeJIMYNHA, COOT-
BETCTBYIOLLIAS] COCTABY ra30B0it (ha3bl TIMOO HAXOMAIICHCS N3HAYATHHO
B oOopynosanuu (cueHapuu 1, 2 pasnena I1I HacTrostmero PykoBon-
CTBa), 1160 o6pasyloleiics mocie HCIapeHUs (KUIIEHHs ) IIEPETPETOM
xkunkoi ¢assl (cueHapuu 3, 4 pasnena III HacTosiero PykoBoncTsa).

Ipu onpeneneHM CBOMCTB ra3oBoif (ha3bl pEKOMEHAYETCH YIUTHI-
BaTh U3MEHEHMUE Y, L ¥ C, IpH U3MEHEHUHM COCTaBa ra3oBoii ¢asbl, KO-
TOPOE ITPOKCXOXUT BO BpEMEHH IPH UCIIAPEHUH C OTHOM CTOPOHEI 00-
pa30BaBILETOCS MPOJIMBA, a C APYTOil CTOPOHBI A3PO30JIbHBIX Kaneb,
HaxomsnMxcs B Apeiidyronmx obiakax.

,IIpu omnpeneseHUy CBOUCTB XUIAKOCTH PEKOMEHIYETCS YYMTHIBATD
namenenue p,, T, C uAH,  Tpy U3MEHEHHSX COCTaBa XUAKUX a3,
KOTODBIE NPOUCXOIAT BO BpEMEHHU ITPH UCTIAPEHHH C OJHON CTOPOHBI
B 00pa30BaBLIEMCs] TIPOJIMBE, a C IPYTOi CTOPOHBI B a3PO30JIbHBIX Ka-
TUISIX, HAXOASIIKUXCS B Aperdyoniux ooiakax.

Bapnanrt 2

Hcnionb3yioTest pe3ybTaThl PelieH s Pa3IMYHbIX TEPMOIUHAMY -
YeCKMX 3aay Uil pacyera:

a30BOro paBHOBECHS CJIOXKHBIX MHOTOKOMIIOHEHTHBIX CHCTEM TIPH
3aIaHHOM TeMITIepaType IJIST ONIpEeAeSIEHUs COCTaBa ra30BOM U XUIKOCT-
HOM Ppakinii, IaBIeHUs HACHIILIEHHS;

annabaTHYECKOTO PACIINPEHHUs Ta30B;

anuabaTHYeCKOTo paclIMpeHUsl BCKUMAIOLIECH KUIKOCTH;

CKOpOCTEH UCTEYEHHS;

MHTEHCUBHOCTY KUIIEHHUSI ITPOJIUBA;

mapamMeTpoB OB B o6iake (npuwioxenue Ne 12 k Hactosiemy Py-
KOBOZICTBY).
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IIpu 3TOM B 000MX BapMaHTax A CJAOXHBIX MHOTOKOMIIOHEHT-
HBIX CMeECEil:

CKOPOCTb UCTIAPEHUSI U3 MPOJIMBOB U U3 Kamneb (HaXOOAIXcsa B
npeiidylolux obnakax), COCTaB M CBOMCTBA 00pasyiolieiics ra30B0i
(asbl ONpeeNsIoTCsS Ha OCHOBE SMITMPUYECKUX NAHHBIX JIMOO0 pacyeT-
HBIM I1yTéM C COOTBETCTBYIOLUIMM 000CHOBaHHEM MeETONAa pacyera (Tep-
MOIWHaMHUKa, MOJIEKY/ISIDHAsA AMHAMMKA);

KOHLIEHTPaLIMOHHEIE Npeneisl pacripoctpaneHus wiamenu (HKITP
u BKIIP) n mokasarenn TOKCHYHOCTH (T110poroBast Tokcoposa PC,
cMepTenbHas Tokconosa L, koadduuueHTs npo6uT-OyHKINH)
OIPENENAIOTCSI HA OCHOBE SMITMPUYECKHX TAHHBIX;

CTEXMOMETPUYECKAsi KOHLIEHTPAIIHS OMpeeisieTcs] Ha OCHOBE CO-
OTBETCTBYIOIIETO COCTAaBa ra30BOM (pas3bl.

© Odopmnenne. 3A0 HTIL I15, 2015
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IHpuroxncenue Ne 12
k Pyxosodcmey

Pexomenaamuu no NPHMEHECHHI0O TEPMOTHHAMHYICCKHX PacYe€TOB

TIpu ucnonb3oBaHUM PYyKOBOICTBA pEKOMEHAYETCS IIPUMEHSTD TaK-
K€ TEpMOIMHAMUYECKIE pacyeThl, KOTOPBIE ITO3BOJISIT ISl CACTEMBI, Ha-
XOOAIIeH H3HAYaJIbHO MPH ONPEACICHHOM JABJICHUU U TEMIIEpaType |
COCTOSILLIEH B O0ILIEM CITy4ae M3 MHOXECTBA Pa3IMYHbIX BEIIECTB U (a3, a
B IDOCTEHIIIEM CJTy4ae U3 OMHOTO BEIIECTBA, ONIPEAEIUTD €€ TapaMeTPhlL:

COCTaB IO BellecTBaM (KOMIIOHEHTaM);

coCTaB Mo da3am;

TOJHBIN HabOp TepPMOTUHAMUYECKMX TTApaMeTPOB (JaBJICHUE, TEM-
neparypa, IUIOTHOCTh, BHYTPEHHSISI YHEPIUs, SHTPOIMS, SHTAIBITHS,
sHeprus [166ca u 1.1.);

Ha0Op MepBBIX MPOU3BOAHBIX TEPMOAMHAMUYECKUX [TapaAMETPOB
(HarpuMep, CKOPOCTh 3ByKa — 3TO KBaJpaT NEePBOi TPOU3BOIHOM 1aB-
JIEHMS 1O IUIOTHOCTH).

TepMonuHaMUYECKHE PACYEThI MOTYT GBITH ITPOBEIEHBI KOPPEKTHO
B CJIyyae, Korma:

M3BECTEH HaYaJIbHBII COCTaB CUCTEMBI (JINGO MOJIEKYIISIDHBINA — Ha-
6Op ¥ KOJIMYECTBO Pa3IMYHBIX MHIAWBUIYAJIbHBIX BEIIECTB, TUOO aTo-
MapHEI — OpyTTO-(POpMyJIa CMECH Pa3IMYHBIX BELIECTB);

M3BECTHBI J1Ba JIIOOBIX NTapaMeTpa CMecH (HarpUuMep, JaBJeHHE U
TeMIIEpaTypa);

3aZiaHa CTereHb PaBHOBECHS (HanmpuMep, NojHoe (pa3oBoe paBHO-
BECHeE IPH OTCYTCTBUM XMMUYECKUX PEaKLIUi).

IIpu pacyeTe Bceraa MPenIoaraeTcst OTCYTCTBUE XMMHUYECKUX pe-
aKLu.

TIpy MpOBEJEHHU TEPMOIMHAMUIECKUX PACUETOB (TIPUIIOKE-
Hue Ne 11 x HacToguieMy PYKOBOACTBY) peliaroTcs CIEIyIONIue Tep-
MOIMHAMHYECKUE 3a0a4u:

JUIS pacyeTa rapaMeTpoB (pa30BOro PaBHOBECHUS CJIOXHBIX MHOTO-
KOMITOHEHTHBIX CUCTEM peluaercs: 7- P 3afaya orpenesieHust COCTOSTHUS
MpY JaHHOM JaBJIEHWM ¥ TeMIepaType, MCXOOHBIH COCTaB IoJjiaraeT-
Cs1 paBHBIM COCTaBY XUIKOH (ha3bl B Hepa3pyIleHHOM 000pYyIOBaHUH;
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JUTSI pacyeToB anuabdaTHYeCKOro pacuIMpeH sl ra3oB peuiaercs S- P
3a/1a4a OMPeCICHUS COCTOSIHUS NTPY 3aaHHOM 3HAaYE€HUWHU NaBICHUS U
SHTPOIMHUH, TIPA STOM IHTPOIHS MOJIaraeTcs paBHOI SHTPOIIUHU B HC-
XOIHOM COCTOSIHUH (B HEpa3pylLIeHHOM o6opyn03a}mn), a JaBJICHUE —
paBHBIM aTMOC(HEPHOMY, MCXOIHBIHM COCTAB I10JIaraeTcsi pAaBHBIM COCTa-
BY ra3oBoii ¢a3bl B Hepa3pylleHHOM 000pyIOBaHNH;

JJIs1 pacyeTa aiuabaTH4eCcKOro paclivpeHus: BCKUIAIOUIEH XUIKO-
cTH penaercs S- P3anayva onpeneneHust COCTOSTHUS TIPH 3aJaHHOM 3Ha-
YEHUU JaBJICHUS U SHTPOIUH, TIPH 3TOM SHTPOIHMS M10JIaracTcsi paBHOM
SHTPOIKH B UCXOTHOM COCTOSIHMH, a IaBJiCHUe — PaBHBIM aTMOCchep-
HOMY, UCXOIHBIM COCTaB T10JIaraeTcsi paBHbIM COCTaBy B HEPa3pylIeH-
HOM 000pYIOBaHUM;

IUIs1 pacyera CKOpPOCTE UCTEYEHMS CO 3ByKOBO# CKOPOCTHIO pelia-
eTcst S- P 3amaya onpenesieHus COCTOSIHUS, BKITI0Yasi CKOPOCTh 3BYKa,
MIpY 3a1aHHOM 3HAYCHUH AABJICHUS U SHTPOIUU, ITIPU STOM SHTPOIUS
MOJIaraeTcsi pABHOM SHTPOIIMM B UCXOLHOM COCTOSIHUH, a JaBICHUE —
paBHBIM aTMOC(HEPHOMY, UCXOIHBII COCTAB IoJIaraeTcsl paBHBIN cocTa-
BY B Hepa3pyLUIEHHOM 000pYIOBaHHUH;

IUTST pacyeTa UHTCHCUBHOCTHU KUITEHUS NPOJIKMBA pellaeTcs 3ada-
ya H- P 3agaya onpeacieHusl COCTOSHHUS CUCTEMBI TIPY 3aJaHHBIX 3HA~
YEeHUSAX DHTAJIbIUU (HEPTrUH) U AABJICHUHU, IPU 3TOM SHEPTUS IO-
JlaraeTcsi paBHOM CyMME MCXOOHOI BHYTPEHHEH SHEPTUU W 3HEPIUH,
MOABOAMMOM OT MOACTUJIAIOLIEH ITOBEPXHOCTH, JABJICHHUE T10J1aracTCs
paBHBIM aTMOC(EPHOMY, UCXOAHBIN COCTAB I107IATaeTCsl PaBHBIM CO-
CTaBy XMIKO# (ha3pl, MPOIMBAIOILIEMYCS HA IIOBEPXHOCTH B HAYAIbHBIN
MOMEHT BPEMEHU;

IUTST OTIpeIe/ieHs1 COCTOSTHUS B o0j1ake pelnaercs: H- P3anada orpe-
JieJICHUsI COCTOSIHUSL CUCTEMBI P 3aJaHHbBIX 3HAYECHUSAX SHTAIBIINU
(3HEpruu) U AABJICHNUU, IIPH 3TOM 3HEprus (FHTAIBITHS) MOJaraeTcs
PaBHOM cyMMe UCXOIHOI1 BHYTpeHHeli sHepruu OB, pacnpocTpaHs-
folerocs B atMocepe, BHYTPeHHeH 3HepruM (3HTAJIbIIKMKM) BO3dyXa,
cmemmBapmerocs ¢ OB B xone pacnpocTpaHeHus C BHIOPOCOM, a TaK-
Ke SHEPIUH, TTOCTYMAIOIIEH 3a CUeT TeII000MEeHa C TTOACTIWIAIOMIEH
MOBEPXHOCTHIO.
© Odopmaenre. 3A0 HTLL 1B, 2015
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IHlpusoxcenue Ne 13
x Pyxogodcmeay

PexoMeHanyH 110 YIeTy HOIMEIIHBAHMS BO3AyXA HA HAYAILHOM 3Tale
BbIOpOCa

ITpu ucnons3oBanuu PykoBoicTBa nonmycKaeTcs paccCMaTpUBaTh
TaKXe BLIOPOCHI, B KOTOPBIX UMEET MECTO pa30aBJeHUE BO3AYXOM yXe
Ha HaYaJIbHOM 3Talle PaclpoCTpaHeH!Us. DTO pa3baBiicHUE TPOUCXOIUT
3a cyeT TypOyJIu3aluy MOTOKOB BOIM3M rpaHuMI] pasaena cpen (OB —
Bo3myx). Takas TypOynu3amms o0ycJIOBJIcHA CYIIECTBOBAHUEM Ipaiy-
€HTOB CKODOCTH M JaBJICHUS B BBICOKOCKOPOCTHBIX IIOTOKAX, (hopMuU-
PpYIOILIMXCS] Ha HAYJIBHOM 3Tare BOJIM3U MecTa BEIOpoca: CTpyHM rasa u
nByX(da3HBIX cpell, aniabaTHYECKH paCIIMPSIONINXCS 00BEMOB.

Yuer pasGariieHus IPOM3BOMUTCS Y€Pe3 3alaHUe BeJIMYUHBI QP+ —
Macchl BO3llyXa B NEPBUYHELIX 06/1aKaX B Hayasle pacCessHus U g/P»° —
pacxoIbl BO3yXa BO BTOPUYHBIX 00JIaKaX B Hayalie paccessHUS. DTH
BEJTMUMHBI OTIPEAENISIIOTCS ITYTEM YMHOXEHHS COOTBETCTBYIOLIMX Mac-
chl (pacxonos) OB B nepeuyHbIX (Q,) WK BTOPHYHBIX (g/) o6nakax Ha
KO3(GULHEHTDI ¢, UTS TTEDBUYHBIX 00JIAKOB W O, JUTs BTOPHY-
HBIX: Qipm = 000 Qi; qilpm = qil(x‘li 031"

3a cyeTr TMHAMUYECKUX M (WIM) TPaBUTALMOHHEIX 3(hdeKTOB npu
ucteyeHuu OB B aTMocepy MOXET MPOKM30iiTH CMEllEHHE B IIPOCTPaH-
CTBE MOJIOXEHUSI IEPBUYHOTO WK BTOPMYHOTO 06J1aKa 110 OTHOIEHHIO
K MECTY pa3repMeTH3ali 060pyIOBaHUs, TO €CTh BMECTO HAYaJIbHOTO
nojoxeHus obnaka ¢ koopaunaramu (0,0,H/2) npuHumaloTcst koop-
oMHatel AX AY AZ .

06:1° oba’
BenmyuHel K03GOHILIHEHTOB O,

2 5osa oc’,.m , & TaKXKe MapaMeTpsl
cMenteHus obnaka AX  , AY 1 AZ  060CHOBBIBAIOTCS U ONpees-
I0TCS1 TI0 pacyeTaM HadaJIbHBIX 3TAlOB PacNpOCTPaHEHUs BHIOPOCOB.
OTH pacyeThbl H 000CHOBAHHS MOTYT OBITh CAEJIAHBbI:

Ha OCHOBE pacyeTa [0 MHTEerpaJIbHBIM MOJIEJISIM TEOPHH TYpOYJIEHT-
HBIX CTPY;

Ha OCHOBE pacyeTa METOIaMH MPSIMOTO YHUCIIEHHOTO MOJIETUPOBa-
HYS (METOAbI BBIYMCIIUTELHOM Ira30MHAMKKH).
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3Has BeJMYMHBL QP*° 1 ¢/P*° ¢ UCTIONB30BaHHEM MPUITOXeHMs Ne 8 K
HacTos1eMy PyKOBOICTBY, OTipenensitoTcsi mapaMeTphl obiaka, pa3bas-
JIEHHOTO BO3IyXOM, HEMIOCPEACTBEHHO B HayaJie pacCesIHUsI, 8 UMEHHO:

IUTOTHOCTB CMECH T10CJIe MIOAMELUMBaHMs1 BO3NYXa (P, — VIS IIep-
BUYHOTO 06J1aKa Wi p’ i — A1 BTODHYHBIX 0011aKkoB);

TEMIIepaTypa CMECH IT0C/ie MoaMeInBaHus Bosayxa (7, . — st
MepPBUYHOTO obaka wiu 1’ »opi — IS BTOPHYHBIX OO/IaKOB);

Macca OB B Xunxoi ¢ase nocie noaMemMsanyus Bosayxa (Q,, —
17151 NEPBUYHOTO 06JIaKa MU ¢! — 111 BTOPUYHEIX 00/IaKOB).

IIpu pacuete BMeCTo MCHOJIb3yeMBIX B (hopMynax (145)—(153) Be-
mYMH Q JUTS IEPBHYHBIX 0GJIAKOB H ¢, 1UIsl BTODHYHBIX 06JIaKOB
PEKOMEHAYETCSI UCII0JIb30BaTh PACCYMTAHHBIE BHILIEYKA3aHHBIM 00-
pa3oM BeMMYMHBI QP + Q. Il NEPBUYHBIX M ¢'P*° + ¢', 11 BTOpUY-
HbIX O0JIaKOB.

DTH Xe BEJIMYMHBI MACChl EpBUYHBIX ( 0*°+ () M PacXOHOB BTO-
PUYHBIX (g'P*° + g') 061aKOB ¢ y4eTOM NOAMEIIEHHOTO Ha HaYaIbHOM
JTare BO3LyXa PeKOMEHIYeTCs MCIOJIb30BaTh H IJIs1 pacyeTa Hayallb-
HBIX pa3MepoB 06;1akoB B hopmyiax (8), (20), (39), (41), (82)—(84),
(86)—(91), 3aMeHsIsT IMH COOTBETCTBYIOLIME BETMYMHBI MacChl 0e3 yye-
Ta IMOAMELIMBAHUS BO3MyXa.

Taxke 151 pacueTa Ha4aJIbHBIX pa3mMepoB 001akoB B (8), (20), (39),
(41), (82)—(84), (86)—(91) pekoMeHmyeTCS BMECTO TUIOTHOCTEM YMCTHIX
OB (6e3 nonMelBaHus BO3AyXa) MCII0Ib30BATh IUIOTHOCTH P s (s
TIEPBHYHOTIO 06JiaKka) U p;m”. (1St BTOPDUYHBIX 00J1aKOB), paCCYMTAHHbIE,
KaK YKa3aHo B MpWIOXeHUHU Ne 8 K HacTosiiieMy PYyKOBOICTBY, ¢ yue-
TOM TIOAMELIIEHHOTO Ha HaYaJIbHOM 3Tare BO3IyXa.

PacuyeTs! mpolieccoB pacIpoCcTpaHeHUsI BLIOPOCOB Oe3 MoAMeIIeH-
HOTO Ha HayaJIbHOM 3Tale BO3IyXa WIK C HUM UNEHTUYHB. OHU BHI-
TIOJTHSIIOTCS B ITOPsIIKE, PEKOMEHIOBAaHHOM B HACTOsIILIEM PyKOBONCTBE,
TIPH 3TOM IIPH yyeTe ITOOMEILMBAaHUS BO3YyXa IUISl BTOPUYHBIX O0JIaKOB
PEKOMEHIIYEeTCSI YYHTHIBATD B pa3Mepe 30H NOPAKEHUST pACCTOSIHUE, Ha
KOTOpOE CMeIaeTcsl B IOTOKE BeTpa 06siako-muieiich Ha HayaabHOM
3Tarne MoaIMeIIMBaHMS.

© Odopmnenne. 3A0 HTL B, 2015
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Hpuaoxncenue Ne 14
K Pyxosodcmey

PexomMeHzangm o yyeTy TeMiepaTypHoii 3aBUCHMOCTH CBOMCTB
ONACHOTO BelecTBa.

IIpu ucrionb3oBaHUM PYKOBOACTBA pEKOMEHIIYETCS TAKXKE YIUTHI-
BaTh 3aBUCUMOCTD CBOMCTB OB OT TeMmniepaTyphbl, B TOM YKCIIE IJISI MHO-
TOKOMIIOHEHTHBIX CUCTEM, MIPU 3TOM PEKOMEHAYETCS] pacCMaTpUBaTh
OIVH U3 IBYX BADUAHTOB:

BapuanT 1

Hcnonp3oBaTs TEpMOAMHAMUYECKHE PACYEThl COTJIACHO MPHJIO-
xeHussM Ne 11 u 12 x HactosiiieMy PykoBoncrtBy. I1pu 3ToM B TepMo-
JTWHAMWYECKUX PacyeTaX peKOMEHAYETCsl YYUTBIBATh TEMIIEPATyPHYIO
3aBHMCHMOCTB cBOiicTB OB OT TeMIiepaTyphbl.

Bapuanr 2

Hcronb3oBaTh B KaYeCTBe TEIUIOEMKOCTEH, TIOKa3areseit anuabar
Y TETIOT UCTIapeHUs OCpeNHEeHHbIe 3HAYEHUS JUIS1 COOTBETCTBYIOLIMX
TeMIIEpaTypHBIX 3aBUCUMOCTeH. [1TOTHOCTD Xe XUIKOM (a3bl B 3TOM
cillyyae peKOMeHIYyeTcsl 6paTh C YYeTOM TeMIIepaTyphl, IIPU KOTOPOIt
OHa HaxOAUTCS.
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Ilpusoxncenue Ne 15
K Pyxoeodcmsy

PexoMenaanum no y4eTy H3MEHEHHs IUIOTHOCTH MPH PACHPOCTPAHEHHH
BbiOpoca

Ipu ucrons3oBaHuK PykoBoACTBa peKOMEHIYETCS TAKXKE YIUThI-
BaTh M3MEHEHME IJIOTHOCTH BBIGPOCA, KOT/a MIPY OTIpEIEIEHHBIX YC-
JIOBHSIX PACTIPOCTPAHEHHS BEIOPOC MEPecTaeT OBITh «TSKETBIM» Ta30M
U TUIOTHOCTH 00J1aKa CTaHET MEHbIle IUIOTHOCTH BO3IyXa.

B TakoM ciryyae sl 3aBepIlieHHs pacyeTa JOMyCKaeTCsi IPOBOAUTh
pacyeThl o JaHHOMY PYKOBOZCTBY, HO ITPY 3TOM:

dopmyisl (109) u (126), onuchiBaOIIMe TPABUTALIHOHHOE pacTe-
KaHHe, He UCTIOJIb3YIOTCS;

BEIMIHHBI 7, (LI COOTBETCTBEHHO b) (QUKCUPYIOTCS U IIEPECTAIOT
HM3MEHSIThCH;

BEJIMYMHEI 3¢ GEXTUBHOTO panuyca R . WM COOTBETCTBEHHO II0-
JIyLLAPUHBI B;W. paccuMTHIBaIOTCA 1Mo hopmynaM (99) u (118).

Ecnu Ha ctaiuu paccessHHs IIPOUCXOIUT MOBTOPHOE M3MEHEHHUE
IUIOTHOCTH — BBIOPOC CHOBA CTAHOBUTCS «TSDKEJIBIM» Ta30M, TO IIPO-
Liefypa pacuera Bo3BpalaeTcs K CTaHAApTHOH MpoLieaype pacyera pac-
TIPOCTPAHEHUSI «TSXKEJIOTO» ra3a, ONMMCAHHOM B JaHHOM PykoBomctse.

JaHHas mpoLieypa MOBTOPSIETCS [0 3aBEPIICHHUS pacyeTa.

© Odopmaenne. 3A0 HTLL I15, 2015
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