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YTBEP>XOEHbI npukasom ®enepanbHON cnyxObl MO  3KONOrM4ECKOMY, TEXHOMOrMYeckoMmy W
aToMHOMY Haasopy oT 14.12.07 N 859

MeToanyeckne ykasaHusi MO OLEHKe MNOCMNeaCTBMA aBapuiiHbIX BbIOPOCOB OMacHbIX BeELLECTB
pa3paboTaHbl B cCOOTBETCTBMM C NMnaHom pa3paboTku pykoBoasALWMX 4OKyMeHTOB PocTexHapsopa Ha 2007 .
B LLeNsX NOBbILIEHWNsI Ka4eCTBa IKCMEPTU3bI, AeKNapupoBaHMs NPOMbILLIEHHOW 6e3onacHoCcT, 060CHOBaHMS
MEepOonpUATMI Mo 3aluTe nepcoHana M HaceneHus, NraHoB Nokanu3auuMm v nvkeMauum nocreacTeum
aBapui, oLeHKe BO3OENCTBMSA aBapUHbLIX BbIDPOCOB Ha OKPYXKatoLLYy0 NPUPOOHYI0 cpedy M MHbIX npoueayp
obocHoBaHWst 6e30MacHOCTU U OLEHKN pUCKa aBapyii Ha OMacHbIX NPOU3BOACTBEHHbIX OObeKTax.

ANropuTM OLIEHKM MOCNEACTBMI aBapui, npuBedeHHbIn B MeToguyecknx ykasaHusiXx, OCHOBaH Ha
MoAenn "Tsbkenoro rasa" W Mno3BOMSIET pacCUMTbiBaTb pacnpocTpaHeHMe ra3oobpasHbiX BeELLEeCTB B
aTMocdepe Npu MPOMBILLNIEHHbIX aBapusiX, B TOM YUCNE pacCYUTbiBaTb MNPOCTPAHCTBEHHO-BPEMEHHOE
pacnpegeneHne onacHbIX BeWwecTB W 30Hbl  TOKCMYECKOro  MopaxeHus U BOCMMaMeHeHus
TOMMMBHO-BO3AYLLHbIX CMECEN.

MeTogunueckme ykasaHuss COBMECTHO C MeToouKom OUEHKM NOCNeacTBUA XMMUYECKUX aBapui
(MeTtoguka "TOKCU-2.2") peannsoBaHbl B koMmnbtoTepHOM BapuaHTe (TOKCW+), pacnpoctpaHsiemom HTL
"MpombiwneHHasa 6e3onacHoOCTL".

. OBLUME NONOXEHUA
1. MeTognyeckne ykasaHus MO OLIEHKE MNOCNEeaCTBUA aBapUHbIX BbIOPOCOB OMACHbIX BELLECTB
(nanee - MeToguyeckne ykasaHusi) MPUMEHSIKOTCSA NPU pacyeTe 30H pacrnpoCTPaHEHUS OMNacHbIX BELLECTB B
aTMocdepe npuv NPOMBILLMIEHHbLIX aBapusix.

2. MeTogu4yeckume ykasaHusi paspaboTaHbl B COOTBETCTBUM C:

depepanbHbiv  3akoHOM oT 21.07.97 N 116-®3 "O npombiwneHHon 6e30MacHOCTN OnacHbIX
Npon3BOACTBEHHBIX 06beKTOB", ¢ 3MeHeHusamMu Ha 09.05.05 r;

MopsigkoM odhopMreHns Aeknapauuy NPOMbILLNEHHON 6€30MacHOCTM OMacHbIX MPOU3BOACTBEHHbIX
OOBLEKTOB M nepedyHeM BkIoYaemblix B Hee cBegeHun (PO-03-14-2005), yTBEpXOEHHbIM MPUKA3oM
depepanbHom cnyxbbl MO 3KONTOTMYECKOMY, TEXHONOIMYECKOMY 1 aTOMHOMY Hagsopy ot 29.11.05 N 839;

MeToanyecknmmn ykasaHUsMN MO NPOBEAEHUIO aHanm3a pucka onacHbIX NPOU3BOACTBEHHbIX 0O BbEKTOB
(PO 03-418-01), yTBepxaeHHbIMM NocTaHoBreHnem [rocroptexHagsopa Poccum ot 10.07.01 N 30;

O6bwmmn  npaBunamu  B3pbIBOOE30MACHOCTM  ANsi  B3PbIBOMOXAPOOMACHBIX  XMMUYECKUX,
HedTexMmmnyecknx n HedrTenepepabatbiBaowmx npou3soacte (M6 09-540-03), yTBepKAEHHBIMM
noctaHoBneHnem [rocroptexHagsopa Poccun ot 05.05.03 N 29, 3apernctpupoBaHHbiM MuHioctom Poccum
15.05.03 r., peructpaunoHHbin N 4537;

FTOCT P 12.3.047-98 "CCBT. [loxapHaa 6e3onacHOCTb TexHonornveckux npouecco. OOuiue
TpeboBaHus. MeToabl KOHTpons";

MeToOouKOM OUEHKM NocneacTBuM  XuMudeckmx asapun  (Metogmka "TOKCHU"). M.. HTLU
"TMpomblwneHHasa 6e3onacHocTtb", 1993. 19 c.;

MeToOoMKOM  OLEHKM nocneactBui  xummdeckux  asapui  (Metogmka  "TOKCKU-2.2"  HTLU
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"MpomblwneHHas 6GesonacHocTb", cornacoBaHHas [ocroptexHag3opom Poccun) // MeTogukm OLEHKM
NnocneacTBUIN aBapuil Ha onacHbIX MPOU3BOACTBEHHbLIX 00bekTax: COopHMK fokymMeHTOB. Cepus 27. Bbinyck
2 [ Konn. aBT. - 3-e u3g., ucnp. n gon. - M.: OAO "HTL| "TpombilwineHHast 6e3onacHocTk", 2006. 208 c.

3. HenctBre MeToamyeckmMx ykasaHui pacnpocTpaHseTcs Ha cryyan Bbibpoca onacHbiX BELLECTB B
aTMocdepy kak B OAHO(A3HOM (ra3 Wnm >XWUOKOCTb), Tak U B AByxdasHOM (ra3 u XUOKOCTb) COCTOSTHUW.
CooTBeTCTBEHHO 00nako, pacceuBatolieecs B atmocdepe, COCTOMT nMOO TOnMbKO U3 rasa (Bo3gyx W
onacHoe BeLlecTBO), NMMBO u3 rasa (BO34yX M OMacHOE BELLECTBO) W XKUOKUX a3pO030SibHbIX BKIHOYEHWUI
(kannM onacHoro BellecTsa).

4. MeTtoguyeckume YKa3aHua npuMeHATCcA Ond pacyeToB BbI6DOCOB onacHbIX BellecTB, MIMOTHOCTb
KOTOPbIX Ha MecCTe Bb|6poca Oonblle NIOTHOCTU BO3ayXa Npu COOTBETCTBYHOLLUX YCIOBUAX.

5. MeTogu4yeckne YKa3aHuA No3BONAKT onpenennTb:
KOJTM4eCTBO NOCTYyNMBLUKX B aTMOCCt)epy onacHbIX BeWeCTB Npu pasfmiMvHbIX CUeHapuax aBapun;

MPOCTPAHCTBEHHO-BPEMEHHOE MOSe KOHLIEHTPALIMI OMacHbIX BeLLecTB B atMocdepe, B TOM uucre
30HbI ONAaCHOrO BO3AEWCTBUS Ha OKPYXKatoLLYy0 NPUPOAHYIO cpeay;

pasMepbl 30H XMMUYECKOro 3apaxkeHUsl, COOTBETCTBYIOLLMX PasfNUYHOW CTENEHW nopaxeHus niogen,
onpeaensemMon No UHransuMoHHOW TOKCOAO3€e, B TOM YMCNe C y4ETOM BPEeMEHW HaKoNfeHus ToKcoao3bl (C
y4yeToM NpobuTt-yHKLun);

pasmepbl 30H [Apeida NOXapoB3pbIBOONACHbLIX 06MakoB, B nNpeAenax KoTopbIX COXpaHseTcs
CMOCOBHOCTbL K BOCMMaMEHEHWIO, U pasMepbl 30H PacnpoCTpaHEeHWs nnameHn (noxapa-BChbIWKX) Unn
AeToHauuu, obnactu NpoayKTOB CropaHus;

KONMMYEeCTBO OMacHOro BellecTBa B obnake, OrpaHM4eHHOM KOHLUEeHTpauMOHHbIMU NpegenamMn
BOCnJ1aMeHeHUs.

6. MeTogunyeckne ykasaHus npedHasHadeHol Ans paboTHukoB depepanbHom  cnyxObl MO
3KOSIOrMYECKOMY, TEXHONMOTMYECKOMY M aTOMHOMY HaA3opy, OCYLLEeCTBMALWMX Hag3op 3a onacHbIMU
NPON3BOACTBEHHLIMU OOBEKTAMMW.

MeToaunyeckne ykasaHusi UCMOMb3YHTCS NPU:

MPOEKTUPOBAHUM  MPOU3BOACTBEHHbIX OOBLEKTOB, Ha KOTOPbIX MOMy4aloTCs, UCMOSb3YyHTCS,
nepepabaTbiBaloTCs, 06pa3yrTCs, XpaHATCS, TPAHCTIOPTUPYIOTCS, YHUYTOXKAaKTCS OfacHble BEeLLecTBa;

pa3paboTke geknapaumi NpoMbiLLIEHHON 6e30MacHOCTH;
aHarnu3se pucka aBapuii Ha onacHbIX NPOM3BOACTBEHHbLIX OObEKTAX;
pa3paboTke NnaHOB foKanu3auum 1 NMMKBMOALUM aBapUHBIX CUTYaLNIA;

pa3paboTke WHXEHEPHO-TEXHUYECKUX MEPOMNPUATUIA MO  NpedynpeXxaeHuto, Nnokanusaumm U
NVKBUOALMN NOCNEACTBUIA aBapuii, CONMPOBOXOALLNXCS BbIOPOCOM OMacHbIX BELLECTB;

pa3paboTke MeponpUATHIA MO 3alLMTe NepcoHarna U HaceneHust OT BO3MOXHbIX aBapuii;
OLIeHKe BO3[eiCTBUA aBapUNHbIX BbIGPOCOB OMACHbBIX BELLLECTB Ha OKpYXKatoLLyto cpeay;

060CHOBaHMN YCIOBWIA CTpaxoBaHWMsS U MNPOBEAEHWM WHbIX MPOLEAYpP, CBSA3AHHBIX C  OLIEHKOW
nocneacTBuUin BbIGPOCOB ONacCHbLIX BELLLECTB Ha OMacHbIX NMPOU3BOACTBEHHbIX 0O bEKTaX.

7. OCHOBHble TEPMWHbI, WCMOMb30BaHHbIE B [OOKYMEHTE, M WX oOnpedeneHus npuBEeAEHbl B
npunoxeHun N 1.

8. MNepeyeHb yCrnoBHbIX 0003HAYEHUIN M pa3MEPHOCTEN MokasaTenen, NPMMEHAEMbIX MpU pacyeTax,
npeacraeneH B npunoxexHmm N 2.

Il. METOOUYECKUE OCHOBbI PACHETOB
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9. PacueTbl pacnpocTpaHeHuUsi onacHbIX BeLWEecTB B aTMocdepe, NpuBEAEHHbIE B HACTOSLLMX
MeToguyecknx ykasaHusX, OCHOBaHbl Ha Modenu paccesaHust "Tskenoro” rasza. OCHOBHbIMW MPUYUHAMM
obpa3oBaHus "TspkenbIxX" ra3oB SABMSIOTCA: MOMEKYNAPHbLIA BEC ONAaCHOro BELLECTBA BbilLE MOJSEKYNSAPHOIO
Beca Bo3gyxa (29,5 r/monb), HM3Kasa Temnepartypa, Hanmdine aspo3oren.

10. Mogenb "Tskenoro" rasa y4ntblBaeT crefyroLine npoLeceol:

OBWKeHNe obnaka B NepeMeHHON Mo BbICOTE CKOPOCTY BETPA;

rpaBUTaUMOHHOE pacCTeKaHne;

paccesHne o6naka B BepTUKanbHOM HanpaBneHWn 3a c4yeT aTMocepHoin TypGyreHTHOCTU
(nogmelunBaHue Bo3gyxa B 06nako);

paccesaHune obnaka B rOpMU3OHTarlbHOM HanpaBneHnn 3a cYeT nogmMellnBaHuA BO3dyxa B obnako,
npouncxoadwlero Kak 3a cyHeT aTMOCd.)epHOﬁ Typ6y]'leHTHOCTM, TaK M 3a CHeT rpaBUTalMOHHOIo pacTtekaHua,

HarpeB unu oxnaxaeHve obnaka 3a cyeT NogMeLLMBaHUS BO34YXa;
(ha3oBble Nepexobl OnacHoOro BelecTsa B 00nake;

TennoodbmeH obnaka ¢ nogcTunaroLLen NOBEPXHOCTLIO.

11. B MeTogmnyecknx ykasaHusax NPUHATLI CneayloLmne AonyLweHms:

razoobpasHoe onacHoe BELLeCTBO CYMTaeTCs maeanbHbIM ra3oM, CBOMNCTBA KOTOPOro He 3aBWUCAT OT
Temneparypsbl;

XnaKoe onacHoe BELLECTBO CYUTAETCS HECKMMAEMOW XUAKOCTbIO, CBOMCTBA KOTOPOMW HE 3aBUCAT OT
TemnepaTypbl;

rpaBUTalMOHHOE pacTeKaHune obnaka onacHoro BeLiecTsa Y4nTbiBa€TCA C NOMOLLbIO SMI'IVIpVI"IeCKOVI
3aBNCUMOCTU;

NCTEYEHNe OnacHoro BeLleCcTBa W €ro UChapeHue MnpoucCXodsitT C MOCTOSHHOW  CKOPOCTbHO,
COOTBETCTBYIOLLIEN MAKCUMaIbHOM CKOPOCTU UCTEYEHUsT (MCnapeHunst);

pasnuB Xnakon gasbl MPOUCXOAUT Ha TBEPAOW, HEBMUTLIBAIOLLIEV NOBEPXHOCTY;

ONsl criyqyaeB OTCYTCTBMS OOBanoBaHWs TOMWMHA Crosi PasfMBLUErOCs OMacHoro BellecTsa
npuHumaeTca pasHon 0,05 m*;

ocaxkaeHune Ha MOACTMMaloLLY0 MOBEPXHOCTb BblOpoca onacHoro BewecTtsa ("Tskenoro” rasa) n ero
XUMUYECKME NPEBpPaLLEHMS NPY PacCesHUN HE YYUTbIBaOTCS.

* MMpn Hanuuun [OCTATOYHbIX OBOCHOBaHMIM LOMNYyCKAETCA 3agaHWe Crosd pasnutus ¢ rmybuHon,
otnnyHon ot 0,05 M, B YacTHOCTM B COOTBETCTBUM C HOpMaMu MoxapHoh GesonacHocTn "OnpegenexHve
KaTteropun MnoMeLleHuUn, 30aHUA U HapY>XHbIX YCTAHOBOK MO B3pPbIBOMOXaPHOW WM NOXapHOW onacHocTu",
yTBEPXAEHHBIMU MpuKka3om MuHuctepctBa Poccuinckon degepauum no genam rpakgaHCKONn OOOPOHBI,
YypesBblYaHbIM CUTyauuUsiM M NMKBMOAUUW MOCNEACTBUA CTUXMIAHBIX GeactBum ot 18.06.03 N 314 (HINB
105-03).

12. B MeTtoanyeckux ykasaHUAX WCMOMb3YKOTCA CTaHAapTHble XapakTepuUCTUKM aTtMmocdepbl n
npodunu BeTpa, a Takke U3BECTHbIE CKOPOCTU NOAMELLNBAHNS BO34yxa B BbIOPOC.

[nsa onvcaHus yctondnmBocTn atmocdepbl ncnonb3yeTtcs 6 knaccoB yctonumsoctn - A, B, C, D, Eun F
(no TMMackyuny). [epBble Tpu Kracca COOTBETCTBYHOT HEYCTOMYMBOM CTpatudpmkaumm artmocdepsl,
nocriegHMe ABa - yctonumBon. Knacc D cOOTBETCTBYeT HeWTpanbHOW cTpaTudukaumMm atMocdepsbl.
XapaKTepu1cTuKn aTMocdepbl PacCYUTBLIBAOTCH COMMAcHO COOTHOLLEHMAM pasgena V.

I"Ipep,nonaraeTc;l, 4YTO B Teé4eHne BpeMeHN pacrnpocTpaHEHNA obnaka XapaKTepUCcTukmn aTMOC(bepr HE
MEHAKTCA.

13. B MeTtogunyeckmx YKa3aHunAax paccMmaTpuBaroTCAa criegyrouine ycrnosuda U3MEeHEeHUA COCTOAHUA
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OMacHOro BelLecTBa:

NPonMBbI XUAKON hasbl UMeloT hopMy KBagpaTa, BOOMb OOHOM M3 CTOPOH KOTOPOro HarpasreH
BeTep; B ClNy4yae ecnu nornepeyHble pasmepbl MNPonvBa CYLIECTBEHHO OTNMYAKTCA BO B3aMMHO
nepneHauKynsapHbIX HanpaBrneHUsX, OoMycKaeTcs NPVMHUMAaTL MornepeYyHblid pa3Mep Nponuea OTMUYHLIM OT
npuHAToro B Metoamnyeckmx ykaszaHusix;

Bbl6pOC nponcxoamtT Ha YypoOBHE 3eMnn  unu  nnowaaku (3Ta>i<ep|<|/|), roe  pacnonoXxeHo
TeXHOoJ1orm4eckoe oGopynoaaHMe, pacceaHune Bb|6poca npoxogunT OT YPOBHA NMOBEPXHOCTU 3eMIN;

B HavarbHbIi MOMEHT BpeMeHu (Ha MecTe Bblibpoca) nepBuyHOe 0bnako onacHoro BellecTsa UMeeT
dopmy uunungpa (puc.3.1 npunoxernus N 3), a ceyeHne BTOpMYHOrO oObGnaka BO BCEX CLEeHapusix
npegcraensieT cobow NpsamMoyronbHUK (puc.3.2 npunoxeHus N 3);

Kannu B obnakax u nponue XuAKOoCTU Ha noAacTunaroLllyro NOoBepxXHOCTb He "3axonaxueatTca", TO
€CTb UX TemMnepaTtypa He ONyCKaeTCAa HMXKe TeMnepaTypbl KWNEHUA;

pacnpocTpaHeHune BblIbpoca NpoucxoauT Hag TBEPAON POBHONM NOBEPXHOCTLIO, C KOTOPON HET O6MeHa
MaccoWn, a eCTb TONTbKO OOMEH TEMMNoMm;

B HayanbHbI MOMEHT BpeMeHM B obnakax (MepBMYHOM M BTOPUYHLIX) OMAcHOE BELLECTBO BO3O4YXOM
He pa3baBneHo;

B obnake cyllecTByeT (pa3oBoe paBHOBECME ras-XWOKOCTb, 3TO paBHOBECWE YyCTaHaBNMBaeTCs
MIHOBEHHO;

C*Ja3OBbIe nepexogbl onacHOro selwlecTsa NpMBOOAT TOJTbKO K USMEHEHUIO BbICOThI 06naKa;

npu onpeaeneHMn pasmepoB 30H, e BO3MOXHO ropeHue (Mnu OeToHaumsi) TOMNMBHO-BO34YLLHOW
cvecu (ganee - TBC), npegnonaranocb, YTO ropeHue (unu LeToHauusa) MOXET ObiTb MHULMMPOBAHO B
obnactax co cpeaHen KoHueHTpaumnen oT 0,5 HWXKHEro KOHLEHTPAUMOHHOro npedena pacrnpoCcTpaHeHust
nnamenun (ganee - HKIMB) oo BepxHEro KOHUEHTPaALUMOHHOIO Npeaena pacnpocTpaHeHus nnaMmeHu (ganee -
BKMB).

14. MeTvoanyeckue ykasaHuWsi He MPUMEHSIOTCA WU MPUMEHSIIOTCS OrpaHWYeHHO B CrieaytoLmnx
cryyasix:

pacyeT paccesiHMA BELLECTBA B LUTUIEBbIX YCIOBUSIX;
pac4yeT pacnpocTpaHeHus BbIbpoca BHYTpY MOMELLEHUN;
pacnpocTpaHeHue Bblbpoca 3a npegenamm 20-30 KM OT MecTa BbIGpoca;

pacnpocTpaHeHne BblIOpoca ¢ Maccol onacHoro BellecTea B nepBu4HoM obnake 6onee 500 T;

pacnpocTpaHeHne o6r1akoB OT NPOJiMBa OMNacHOro BellecTBa nnotageto 6onee 250000 m 2

Hanuuve Ha NyTu ABWKeHWsi obraka NpenaTCTBUIA, pasmepbl KOTOPbIX Gorblue pasmepoB obnaka;
paccesiHUs TBEPAbIX OMacHbIX BELLECTB;
BbiMaeHNs1 KOHOEHCUPOBAHHOW (hasbl Ha MOACTUMAMOLWY0 MOBEPXHOCTb W €€ TMOBTOPHOro

NocTynneHusa B atMmocdepy.

lll. PACHET XAPAKTEPUCTUK BbIBEPOCA OIMACHbIX BELLIECTB
15. MeTtoanyeckne ykasaHusi MO3BOMSAIOT NPOBECTU pacyeTbl ANA Creaylwmnx UHULMUPYIOLWLMX
COBbITUI aBapuiHbIX CUTYaLMn B 3aBUCUMOCTW OT XapakTepa paspylueHus obopynoBaHUS W arperaTHoro
COCTOSIHWS ONacHOro BELLLECTBa B HEM.

a) [lns onacHoro BellecTBa, HaxOAdALLErocsi B TEXHONOrMYEeCKOM OGOpy,D,OBaHI/II/I B I'a3006pa3HOM
COCTOAHNNM:

1. CueHapun 1. TllonHoe paspyweHve o0OpyaOBaHMS, COOEepXallero OnacHoe BELLECTBO B
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razaoo0pasHOM COCTOSIHUM.

2. CueHapun 2. HapylueHve repmeTMYHOCTM (YacTUYHOE pas3pyLLeHne) 06opyaoBaHUs, CoaepKaLlero
onacHoe BELLECTBO B ra3000pa3HOM COCTOSIHUN.

6) [na onacHoro BellecTBa, HaxoasLWerocs B TEXHONOrM4YeCKoM o6opy/:|,OBava| B XNOKOM COCTOAHUN:

1. CueHapwii 3. MNonHoe paspylueHne o6opyaoBaHUs, COAepXKallero onacHoOe BELLEeCTBO B XKWAKOM
COCTOSIHUMN.

2. CueHapun 4. HapyLleHne repmMeTMyYHOCTM (YacTUYHOE paspyLLeHNe) 00opyaoBaHUs, cogepKallero
onacHoe BELLECTBO B XUOKOM COCTOSIHUN.

Mo cueHapmsim 1 1 3 onacHoe BELLeCTBO MIHOBEHHO NOCTYNAaET B OKPY’KaIoLLY0 Cpeay; No CLeHapusam
2 1 4 onacHoe BeLIecTBO MOCTyMaeT B OKPYXaloLlyl cpedy Yepe3 OTBEpCTe Nnowadbio S B TeyeHue
MPOAOIHKUTENIBHOTO BPEMEHW.

CueHapun 1 1 3 NpUMEHUMbI TOMbKO K €MKOCTHOMY OOOpyAoOBaHWIO, cueHapum 2 u 4 - Kak K
€MKOCTHOMY 060pya0BaHuIo, Tak 1 K Tpybonposogam.

Bo3amMoXxHble KOHpUrypaLmm o6opyaoBaHUSA 1 CXEMbl €r0 paspyLUeHWsi NokasaHbl B npunoxeHun N 4,
BO3MOXHbI€ CTaMn pPa3BUTUS aBapUNHbIX CUTyaLMn ANS pasnnyHbIX CLEeHapUEB NpUBEaEHbl B NPUMOXEHUN
N 5.

lMpuBedeHHbIN nepeyeHb CueHapueB Bblbpoca He OXBaTbiBaeT BCEro pasHoobpasns BO3MOXHbIX
CuUTyauun, noatomy npu BblbOpe cueHapus AnsS CchnydaeB, He MepeyvucreHHbIX Bblwe, cnegyet
PYKOBOACTBOBaTLCH COOBpaxeHMAMU hmanyeckoro nogobumsa npoLeccos.

16. lMpn NpoOrHO3MpoBaHUM HaMBOMbLIMX MacLTAabOB XMMWUYECKOro 3apaXeHUs M pasmMepoB 30H,
OrPaHMYEHHbIX KOHLEHTPAUMOHHbIMM MNpedenaMy BOCMMaMEHEHMs OMacHOro BeLecTBa, B KayecTse
NCXOOHbIX AaHHbIX PEKOMEHOYETCS NPUHNMATh:

CLEeHapun C MOMHbIM pa3pyLleHNEM €MKOCTU (TEXHOMOTMYECKOW, CKIa[CKOW, TPaAHCNOPTHOW U Ap.),
coaepxallel onacHoe BELLECTBO B MakCUMaribHOM KOMMYECTBE;

cueHapun "rnboTUHHOIO" paspbiBa TpybonpoBoga ¢ MakCMMarnbHbIM Pacxodom Npu MakcMMarnbHON
ONUTENbHOCTUN BbIOpOCa;

METEOoPOorMyeckne ycrnoBus - Knacc yCTon4mBocTn atmocdepsl - F, ckopocTb BeTpa Ha BbicoTe 10 M
-1-3 m/c.

17. NcxogHbIiMy gaHHBIMK NS pacyeTa SBNSAITCS:

PUBUKO-XMUYECKME BOCTITAaMEHSIIOLLIMECSH, rOpoYMe N TOKCUKONOTMYECKUE XapaKTepUCTUKUA OnacHOro
BeLlecTBa;

husmyeckme xapakTepMCcTUKN BO3OYXa;

KONMMYECTBO OMacHOro BELECTBa U 3Ha4YEeHUS NapaMeTpoB TEXHOMOIMYECKOro NpoLiecca;
napameTpbl 060pya0BaHMs, B KOTOPOM OOpaLLlaeTcs onacHoe BELLECTBO;

CLieHapui BbIbDpoca onacHoro BellecTBa B atMocdepy;

ans  Bblbpoca »kugkon ¢asbl XapakTep pas3nvBa Ha MNOACTUNAIOLWEN TMOBEPXHOCTM U ee
XapaKkTepUCTUKY;

TonorpadoMyeckme XapakTepUCTUKM TeppuTopun BONU3M aBapuiiHOro oObekTa M TemnepaTypa
NOBEPXHOCTU, Hafd KOTOPOI pacnpocTpaHAeTcs BbIOpoc;

MeTeOoyClioBUA Ha MOMEHT aBapuu;

BpeMA 3KCNo3nunn.
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MNonHbIn nepeyvyeHb UCXOAHbIX AaHHbIX, HeobxoaMMbIX Ons nposeaeHna pacdeta Bb|6poca onacHbIX
BELLLeCTB, Nnonen KOHUEHTpauun n Tokcogos, npuBeaeH B nNpunoxXeHnmn N 6.

18. OCHOBHbLIMW BeNUMYUHAMW, pacyeT KOTOpbIX MPOBOAUTCA B COOTBETCTBMM C HaACTOALLMMU
MeToanyecknmm YKa3aHuAaAMU, ABNAKOTCA:

NpoOCTpaHCTBEHHO-BPEMEHHOE pacrnpeneneHune KOHLI,eHTpaLI,I/II7I onacHoro BeulecTtBa Kak B XXUOKOM, TakK
nB F33006p33HOM COCTOAHMKU, B TOM YKUCIe NPOCTpaHCTBEHHOE pacnpeneneHne MmakCnmMmaribHO pocTturaemon
KOHLEeHTpauhn onacHoro eelecrtea B [aHHOW TOYKe Ha NOBEPXHOCTU 3EMIU;

NPOCTPaAHCTBEHHbIE pa3Mepbl 30H OOCTUXEHUA TOKCOO403 3adaHHON BENUYUHbI, B TOM 4uCne
I'IOpOFOBOVI n cmepTeanoﬁ, pa3mMmepbl 30H TOKCUYECKOro nopakeHusa 3a4aHHON BEPOATHOCTU, a TaKkKe
pa3mepbl 30H, OrpaHNYeHHbIX KOHLUEeHTPpaUuMOHHbIMU npegenamMy BoCniiaMeHeHNA;

KOMM4eCcTBO OnacHoOro BeuwiectBa B obnake, orpaHn4eHHoe KOHUEeHTpauMoOHHbIMU NpenenamMmu
BOCMaMeHeHNs U CnocobHoe y4acTBOBaTb BO B3PbIBHbIX NMpeBpalleHnax (FOpeHMM n p.eTOHaLI,MM).

B xone pacyeTa Takke onpeaensioTcs:
KONMYecTBa OMacHbIX BELLECTB, MOCTYNaloWMUX B OKPY>KaIOLLYIO Cpeay B ra3oBOM U XUAKON dasax;

KONUYeCcTBO OMacHOro BeLecTBa, pacrnpocTpaHsweecs B atmocdepe M Bbinajawowee Ha
NOACTUNAIOLLLYIO MOBEPXHOCTL (MPU HanNMYmMM Xngkon gasbl);

nnowaab nponmea U CKOPOCTb UCNApeHUA onacHoro BellectBa M3 npojiMBa (I'Ipl/l HanM4Mn Xnakom

dasbl);

npv NpoaoMKUTENBHOM BbIBpOCE OnpeaensitoTCs CKOPOCTb U ONMTENbHOCTb MOCTYMNIEHUsT ONacHOro
BELLECTBA B OKPYXXAKLLYIO Cpedy, Macca KanesnbHbIX BKMHOYEHMI B obnakax (MepBMYHOM M BTOPUYHbLIX),
appekTuBHLIE TEmnepatypa WM MNMNOTHOCTb B oObnakax, reoMeTpudeckne XapakTepucTtuku obnakos
(3dhdhekTuBHBIE BbICOTA U paguMyc/NonyLwmnprHa), CKOPOCTN pacnpocTpaHeHnst obnakoB, BpeMeHa nogxona u
nopaxaroLero nencraus obnakos.

19. NpaHULbl 30H XMMNYECKOTO 3apaXEHUS OMaCHbIM BELLLECTBOM PaCCUYUTLIBAOTCS MO CMEPTENBHON U
MOpOroBoM TOKCOAO3aM MNPW  WHransuMoOHHOM BO3OEWCTBUM Ha OpraHM3M 4enoBeka nubo no
NPoGUT-PYHKUNAM, NpUBEAEHHbIM B NpunoxeHun N 7 (tabn.7.1, 7.2 npunoxenuna N 7).

20. B obuwem cnyyae ansi BbIGpaHHOMO i -ro CLieHapusi pacCYMTbIBAOTCS Creayowme XxapakTepucTuku
BblOpoca:

1] E r TH H & D Or Orx ) Qe i r ,IH H & BEIG
Qz', Qm', oy L, dy,dy ,dy, dy, T, T, T T Twa zz' ) zz' ) ﬁz' ) zz' ) zz' y Dy )

& r TH H e & r TH H e & r TH H ]
A L 2 I S A O Rz', Bz' ) B:’ ) Bz' ) B:’ ) B:’ ) H:', H:’ H:’ ) H:’ ) H:’ ) H:’ .
Ons cueHapusi 4 npu uctedeHnM u3 TpybonpoBoga, ecrnv KonMyecTBO OMacHOro BellecTBa B

OTCEeKaeMOM Yy4yacTke aBapuiHoro TpybonpoBoga coctaBnsdetr 6Gonee 20% o6wen Maccel BbiGpoca,
pacCUnNTLIBAIOTCS TakkKe CreayroLmMe XxapakTepucTmkm Belbpoca:

OTC BRI (1 oo BrIG OTC . BREID OTC.BREID OTC.BREID OTC EEID
&y v Gy g ) ﬁz' , Bz' ) H:’ .

21. Inqa cueHapws 1 xapakTepucTuku BbiIbpoca paccunTbiBalOTCA NO cneayowmum opmMynam:

o =g, 1)

€CIn n3BeCTHa Macca OonacHoro Beulecrtsa B OGOpyﬂ,OBaHVIVI Q , WNn

_xhf
< RT 0

€CInn Hem3BeCTHa MaccCa onacHoro eeiiecrtsa B O60pyD,OBaHVIVI Q , HO N3BECTHbI 0ObEM 060py,£I,OBaHI/I$-| " )
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AaBneHve B 060pyaoBaHuM £ 1 TemnepaTypa B 060pyaoBaHUM ] .
1]
He1 =05 ?3)
# _ .r _ TH _ _H _ e _ _omsemf _ Oz _ Or _ O _
1 T4 Td _gl =g T4 Syl Tdel Tdel T
_ Oomeeefd _ * 4
gml _gml gl =07 ()
g =i =4 =g =g = TR <, 5)
1
£
BrID A0
f2 =

roe & < Ql ,I'IIV - NNTOTHOCTb rasoo6pasHoro onacHoro eeliecTtea B 060py.D,OBaHI/II/I.

* [aHHble M HwkKecnegywwme aHanornyHole OOHYNeHust He WUMelT (U3NYECKOro cMbicna u
Heobxoammbl Ons dhopmanusaumn NoACTaHOBOK B hOpMynax; paBEHCTBO Ha KaKoM-MbO CTagum Hymto
HayanbHbIX pa3mepoB obnaka, MNOTHOCTM M pacxoda (Mny KoNMYecTBa OMacHOro BelecTBa) B HEM, a Takke
ONUTENBbHOCTU MOCTYMNINEHUSS OMacHOro BellecTBa B aTMocdepy O3HavaeT OTCYTCTBME AaHHOW cTaguu
pa3BUTUSA aBapuUMHOWN CUTYyaLMK.

** Mpu pacdete no copmyne (6), a Takke no dopmynam (17), (35)-(36) n (76)-(80) npn Hanuumm
OOCTOBEPHbIX AaHHbIX O Ha4yanbHOM MMNOTHOCTU Bbl6pOC3 nonyckaeTca 3agaHue WHOW BenuuuHbl C
npuBeeHMeM COOTBETCTBYIOLLIMX 06OCHOBaHMWN.

R0
pf =pl =of =of =pf =" 7" =0. (7)

Mpy OTCYTCTBUM AaHHbIX O HavasbHbIX pasmepax NepBMYHOro obraka pekomMmeHayeTcs NPUHUMATL ero

paguyc paBHbIM €70 BLICOTE!
Ry =H, =3 —leﬁ .
Top (8)

B = Bf = BM™ = pff = Bf = B{™™0 =, (9)
HE =Hf =H™ = H}f = H} = H{™™0 -0, (10)
22. [inqa cueHapws 2 xapakTepucTuku BeiIbpoca paccunTbiBaloTCA No cneayowmum popmynam:
_ob —o.
(2 =g =0 (11)
'r+1

sl
~ 0,85 min 2—92 01 N PO BT
¥-1 P:a e . (12)

Ecnu ucteyeHne npoucxoamtT u3 Tpy6Gonposoda, Ha BXode KOTOPOTO CTOMT KOMMPECCop, W

& NpeBocxoauT BennuuHy 0,2 S’I‘p , TO qEH rnonaraeTcsi paBHbIM pacxogy koMnpeccopa g .
® _ T _ _H _ _® ot _ Om _ Or _ Omm _
g Ty Tgy T g T g Syl Tdgd Tdgd T
_ O Oe _ _Oomcewf _ . 13
el T gm? 52 =0, (13)

=II1111[:(Q+QTP)/Q'5H=£DTC +QTP/Q'5H=£MECBM). (14)
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€CIln N3BeCTHa Macca ornacHoro BeLlectsa B O60pyﬂ,OBaHV|V| Q , N
TH _ H VE PI! TH TH
£y =mn E%g?"'grp/'?j sfl:nTc"'QTp/'?'g - {moEm , (15)

eClnn Hen3BeCTHa MaccCa onacHoro eellecrtsa B O60pyﬂ,OBaHMVI Q , HO N3BECTHbI 06BbEM OGOpy,EI,OBaHI/Iﬂ Vg )

naerneHve B o6opyaoBaHuM 4 n Temnepatypa B o6opyaoBaHun 1 .

(B =B =g =48 = 70 (16)
1
oy
TH (1 B
o T 0al—
]
roe 2 g TE - NNOTHOCTb ra3o06pa3HOro onacHoro BellecTsa B 060pya0BaHNN.

ERIDO _ &% _ _H _ T _ _& _ _OTCERO _
p3" =p3 =ph=py =p5 = 0] =0. (18)
Mpn oTCcyTCTBUM [AaHHbIX O HayamnbHbIX pasmMepax BTOPUMYHOrO obnaka pekomeHayeTcs Ans
NPSAMOYTOSIbHOro CeYeHNst 3TOro obnaka NPUHUMAaTL ero NONyLIMPUHY PaBHOW €ro BbICOTE™:

* B cbopmyne (19), a Takke ganee B chopmynax (29), (31), (40), (50), (54), (57), (61), (65), (68), (70),
(72), (74), (77), (78), (82), (83), (85)-(90) n B cooTHOLWEHMAX nocne dopmynbl (53) ncnonb3yeTcst BENMYnHa

/
¥ 3gpdi , KOTOpAs BblYMCNIAETCA cornacHo opmyne (117).

Ht =B =
2 2 (19)
R, = BY = p¥ = pf = pi™m0 — . (20)*
* dopMyna COOTBETCTBYIOT OpuriHany. - lNprumeyaHne narotoBuTensi 6asbl JaHHbIX.
Hy =HE = g¥ - gt - gomsun _ g (21)
23. [inqa cueHapws 3 xapakTepucTuku BeiIbpoca paccunTbiBaloTCA No cneayowum popmynam:

O =03 +03 +0F + 07, (22)

Vo

QI‘ — CEE 343
R T, (23)

roe - obbemHas gonst obopynoBaHus, 3anofHeHHasi ra3oBon ason [dhopmyna (23) NpuMeHseTcs, ecnum
3apaHee Heu3BecTHa BennumHa Lr].

O, (5 -1 e
Q§=Qm[1—exp[— p(E KHI[+|3 KE'II[D]

2H

; (24)

FHIT

OF = min {0, 0™ - 01, (25)
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0y = OF (26)

Ty~ Tom +|?;[ _Tmm| Aatnfn

P
0¥ = rin  To T 1 won B o 0% -5 - 0F
EHIT

 (27)

roe A - nnowanb NOBEPXHOCTU MPOSvBa, NPUHUMAaETCsl paBHOW nnollagy obBarnoBaHus, a Npu oTCyTCTBUM
0o6BanoBaHusi UNK He3Ha4YUTENbLHOWM Macce Bbibpoca onpeaenseTcs no dopmMyrne

P e )
0,05, (28)

roe leﬂ- - nnowaab KOHTakTa C TBepAOﬁ NOBEPXHOCTbIO, 3Ta nnowadb BKIKYaeT Kak 6OKOByFO
NOBEPXHOCTb obBanoBaHus, Tak u noaocTunarvLwyro NOBEPXHOCTb;, NpuU nponnBe Ha HeorpaHU4eHHyr

NOBEPXHOCTb me- =F;

* I'Ipm Hann4nm OoCToOBEPHbLIX UCXOOHbIX OaHHbIX O NreOMEeTPUn N XapakTepuctukax noBepxHOCTU, Ha
KOTOPYKD NPOUCXOOQUT MpPONuB, [LOMYyCKaeTCsl 3adaHuMe MWMHOW nnowaau nponvBa C  NpUBEAEHVEM
COOTBETCTBYOLLNX OBGOCHOBAHW.

i = min T~ Tom * [ ~ T Anlrnfn .
FIIT

20H x
} i, 1 Prper 2 F , (29)
o 100538+ A pen e T | uflagg
760 exp| AH Lok
= E _
Px 5| Matt | 72— 7| /R, (30)
g = Fofi 107(5,38+ 4,08 g3 I (31)

* [pn pac4yeTe MHTEHCUBHOCTM MUcNapeHusa ns nponuea no gopmynam (31), (54), (57), (61) n (63), a
Takke MNpU WCMOMb30BAHUM WHTEHCMBHOCTM WCMApeHUsi B KayecTBe BCTMOMOraTenibHOW BEMWYMHBLI B
dopmynax (29), (50), (62), (64), (65), (68), paBHO Kak M B 4YeTbIpEX HEHYMepOBaHHbIX POpMynax mnocne
cdopmynbl  (53), gonyckaeTcs MpM HanMWuMM AOCTOBEPHbIX [AAHHbIX 33a4aHue WHbIX WHTEHCMBHOCTEN
ncnapeHusi ¢ NpuBeAeHNEM COOTBETCTBYIOLLMX 0OOCHOBaHWIA.

EERIG 0 0 0
g3 =3 =g% g3 =gi " Syt —des ~dad =
_ 0w _ _0Oe _ Domosrd _ - 32
Sdgd T3 T I3 =0 (32)
H _ / H
f3 =({-Calia7 ; (33)
A (34)
i QE
ﬁmﬁr% :}TKEE[ H‘HHTH >Tm1:r[=
+ +
s (h +03 +
03 =4 1
,LtPg PEI T . (35)
—_— — B OCTANEHER chydaAx,
RTE P3
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H _ M PEI
0% = Pram = O am s A
oF =pf =05 = o5 =p§"™" =0 (37)

I'IpM OTCYTCTBMU AaHHbIX O Ha4YalbHbIX pa3Mepax nepBnU4YHOro 1 BTOPU4YHOro obnakos pekomMmeHayeTcA
ana nepeBn4yHOro obnaka npuHUMaTb Ha4anbHbIN paanycC paBHbIM €ro BbiCOTe, a NonywnpuHy BTOPUYHOIO

obnaka - nonywmpmuHe Nponmea:
(L
Rg = H3 =3
ngmﬁ (38)

B =0.5./F (39)

HY = g3 1(2u 48508 (40)

BE = B§™™0 - B - BY - 35 =0, )
HF = H§™ - HJ = H* = H§ - 0. @)

24. [inqa cueHapws 4 xapakTepucTuku Beibpoca paccunTbiBaloTCA No cneayowum popmynam.

Ecnn ncTeyeHve npoucxoauT u3 TpybonpoBoga, Ha BXOAe KOTOPOro CTOUT €MKOCTb W BenvyMHa

5 npesocxoaut 0,2 S’I‘p , IMbo wucteveHme npomMcxoauT HEMNOCPEACTBEHHO M3 EMKOCTW, TO pacxon
onpegenseTca no oopmyne

1 AHZ 0% Ty, pu(Ta))

Trur = 0,65 sign (OF) % \/EHgﬂm + 205 (Fg — Py (T +—

i CP L " (43)
rne Palla) =fy EXP['&HKEE[.‘L[ T ]/ ]
:ECHI[ |
_ i PaTy)
o(lg, pulTal)) I T, - NNOTHOCTb raso0GpPasHOro ONacHoro BellecTBa Npu TemnepaType Tan

naBneHnun Fy (T:l:' ;

& - QyHkuusi, 3aBucsAwas ot [ - OnuHbL yyacTka TpybonpoBoga oOT BXxoda OO MecTa
pasrepmeTu3auunn (B criyvyae UCTeYEeHNst HEMOCPeACTBEHHO M3 eMKkocTn [, = 0).

D T 2T, L o s a0n
20w (Pu(Ta) = B)CpTam 30Dy, ™
118, 30Dp, < L <500,
K =4133 50Dg, <L <1000,
154, 100Dy, < L £ 200D,
182, 200Dp, <L <4000y, (44)
2.1, 400Dy, < L

Ecnu ucrteyeHue nponcxogut u3 TPY60ﬂpOBO,CI,a, Ha BXOA4e KOTOpOoro CTout HacoC, a BeJin4nHa
Hacoc

& npesocxoaut 0,2 S’I‘p , TO Fge MONaraeTcs paBHbIM pacxody Hacoca o
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B ocTanbHbIX Clny4dasax pacxon onpenendetcsa no d)opmyne

: Fa-F
Tess = sign (Q%)DﬁS.DEJEHE +2 40 45)
e
B cnyyae ecnu ucrteyeHve npoucxoauT 4vepes pr6OHDOBO,EI. N KOJim4eCcTBO OnacHoOro Bewecrtsa B
OTCcekaeMOM y4yacTke aBapuiHoro TpybonpoBoga cocTtaBnsieT 6onee 20% obwen macchl Bblbpoca, To
HeobX0AMMO pPaccMOTPETb UCTEYEHMNE MOocre GrOKNPOBKN aBapunHOro yvacTtka. CkopocTb Bbibpoca Ha aTon
ctaguun 6y/:|,eT COCTaBNATb!:

0,650 5 5120 (QFemem N2H T2, Ty < T

. PalTy) I
0,650 gsign (O % )Jzﬂgp“g s Pulia) 70 o
ki)
Ecnun ucteyeHne us Tpybonposoaa nocne OTCEeYEHWsI aBapuUMHOro yyacTka He paccmaTpuBaeTcsl, TO

I35 = 0.

o _
I pras
ZTm_ (46)

{4 = mmn [QJ% + Q}iﬂp : (@':—1 + Q':l )'ﬁf +(@'-:-1crrc + '53':1:"1'-: )5.;-1-.: +

2
+T;[_Tmm+|?;t_Tmm| }"ncn-':'n FKI:II-[T "I.f )
? FEHIL ks

FAY, J- T F 47
O = 44"+ Flomtims (48)
O = min (OF + O — 0%, 4% * Clomtins *
s _TME,; T = T | }xnc;,on F%m ! )
s
o = min Tn ~Tom * 'r ~ Tom| [Mnfnfn
VAN - T

1 2 F° | (50)

e
e i 17T
i 1070 (5,38 + 4 el sppa )oY 4Dapga
roe F'- nnolwaab NOBEPXHOCTW NPONMBa, MPUHUMAETCA PaBHON MroLaam 06BanoBaHus, a Npu oTCyTCTBAM
06BanoBaHNsa UNM He3HauYMTENbHOI Macce BbIGpoca onpeaenseTcs no popmyne

i i
fl 1 . " . ' QH +QH"IP
' = e | o ~ 94 ~g2)min e, ————=—
2 ﬂm qBB]ﬁ
Q}K
! u . : TR ]
+(@3?th5 ~Faome ~ Fdgre SO0 z':'TC’T ; (51)
16
F &
P . B QH +QHIP
L =mn S Lo - dpppn - Sy -
4 Brif ' (52)
| O
Lo =N b — 8, e & s fyen T8 byen —zT 53)
Gers |’
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roe FKCIHT - nnowaab KOHTakTa C TBep,D,OVI NOBEPXHOCTbIO, 3Ta MoWadb BKIHOYaeT Kak 6OKOByPO
NOBEPXHOCTb obBanoBaHusi, Tak u noaocTunavwyo NOBEPXHOCTb; NpU nponmBe Ha HeorpaHU4eHHyH

.
NOBEPXHOCTb me =F ;

R 5 : g o
(Fpas —F4 —G4)—————

’ _ qBB]ﬁ
byem = qu'{;' 10_6 (5,38 +4,1u33¢¢4)p1{ npw nponuee B obsanosaHne
n
o 0,050,
HEn ,\f; - 1[:]"5 (5,38 + 4=1”|:|Da¢.¢.4)}?1{ npv Nponuee Ha HeorpaHMYeHHY NOBEPXHOCTb;
. o Tz ¢ ~ Q;T}Cﬂtip
@eem ~ 94 ~dadonw * Wpns ~ Fdome ~ Fdom ) — o —
" E832
byem = qu;' _“:I_ﬁ (5 38 +4 luS ¢.¢.4)P s npw nponuee B obsanosaHne
’ » El H
n
. 0,050,
fyemr =

"-,,I'I,E 107? (5,38 n 4,11413351351:.4)?1{ MpW NPONMBE Ha HeorpaHNYEeHHy NOBEPXHOCTb,

1 1
rne pgila) =i EXP[MHE[FL[_ -

TFE'EL'[ TBEIS,"I

A
]/ - JaBJ1eHne HacCbILWEeHHbIX MapoB OnacHOro Bellectsa

npu Temneparype Tsusu;

g% = riin {gps, 0l +alh + Fofu 100 (5384 4l e mn): (59

Cp (T-’-l ~Tam T rTal _Tm”
)

74 =G'Bm[1‘ﬁxp[‘ (55)

v _ 0w _ - ' :
g4 =qzq —min{gl, dos — 4 ); (56)

gITF i [anLT%,qam + g + F ol 1070 (5,38 +4,1uﬁ'§°¢f§f )pﬂ}; (57)

q, =Q'DTC 1—EXp _Cp(le_Tmm"_'T-’-l_Tm”
dome - Tend 20 : (58)
" 0 ERIO . F .
hom = 22T = min (gl g% - ghom ) (59)

1] 1] 1] ]
‘E"mz = ‘?m?{ = Q'm:-fl{ = ‘E"nxf‘r =0.0; (60)
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Fafu 10750538+ 4,11;53@4);.1{ +0,85%
7+
. 2 Yo
* i E—Pp a4l —— \
’ [ ] [ ] 5 4{?+1]
Mot + 2o +eF HedTE (o nwBo s +ely +oF 42§ Sy
“Q?_}’Ip :}QEUDIIP;
r_ . —6( T ) " ”
g% =3 Ffuu 10771538+ 4,1l g Jp g + 0.8 1)
2 i
. ¥ Pl:l o Pl:l W
xmin 12— py (Toslpy (T), T -
y- 1A AT p (T ) | e (T
]
T2 (T T ) 2 |t
pI{( 4:'-":'1-[ pI{( 4}: BHIT m
£ b 2 LT D b O = O - Tt > T
0,8+t +E5 +L55P Db, Qb = Chromm > T £ T
S f-10‘6-538pﬁ+083x
-+
2
nnboz’ Ly, +eF 2 ATE g nnbo g ey, + 2R iR g
“Qiﬂp >Q?}:m:1p;
g7 =4Sy A 107% - 538p, +085 % 2
2 1+
. ¥ H Ir A Tl
xmin § 12— py (Tydoy{pu(T2). T -
o 1T N 2w (Ta) 2y (Ty)
ﬂ
2 w1
2 (T2 (T), Tgm | ——
r+1
£ by 23 LT Dt Q% = Oemery 1 T3 O T
0,8 +fppe + 2§ TG5Oty Oy = Ohiomey 1 Ty £ Ty

L9

af = Pofi 107005384 4 belloppa)n + 53850 i 1020 (63)
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g5 = 5,388 i 100 5, (64)

e “ay - 9PPEKTMBHAs NIoWaab 3MUCCHN U3 pasrepMeTU3MPOBaHHOMO 06opyoBaHUs (ONpeaensieTcs ¢

y4yeTOM MaKcumarnbHOW nnowaanM cBoOOAHOM MOBEpXHOCTU B 0GOpyaoBaHUM Snﬁcup ), HaxoguTcst ©3
COOTHOLLIEHUS

— : ) I —6
Sy = 10N [Snﬁnpr-ﬂflua 3@@43/("'~'E 5381077 py )}, (65)
O +0,
ff = frif —Hm—ﬁf,ﬁum —f,"
o prafi ; (66)
Qﬁ
o BRIG _ - , - , oo a
“ B R R B e X (67)
d prafs !
. . B
1 E . . QH +QH'IP
b = - Gpp | £ Fron {8, ——————— | +
Ffu107(5,38 + 4,108 s P
o \ (63
+ ‘E'BDBT% zﬁmsmﬁ + trif gl_fch . % _!94 _Q‘fff _Q,ETC.Bbﬁgch.Bbﬁ :
F BRI

Ecnv nponvB npoucxogutT B obGBarioBaHve, TO Mrowagb nponveBa & cOBMadeT C Miolagbto
ob6BanoBaHusi, B MPOTMBHOM Cry4yae nrolagb NposivBa onpeaensieTcs no creaytollen dopmyne:

iy &
1 |, gl
F=——— gl +min ﬁ,—Hm
U,Dﬂ,ﬂm e
ote | ,0TC. BRIG : : QE""“"P . : W
eI

: oTe : " OTC.EEID |
~ [Q'Bmﬁ - Fdore t Fdome ]34 :
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5121&:{ MK Loy _55? _'ﬁmﬁmﬁ —lom — 8 >5rrt|1&x

ot + oo (o5 -2 ))[1 o el T el

'53'4 FN"{_ 10 (5384_4:]3‘53::1:::134)?1{

3 OTC. BEID :
L o

+i - £

]

F: 4 OTC. EEID ' ' T
MMiaye —f4 —ia A A S a0

|

L
| 3 OTC. BEID

Lf‘n'rc: >*"-’T+f4

, ColTs ~ Tam + 174 ~ T )

Ol + (O3 ~ O | 17 30| - 22— =
208 o

a5 - Fafa 107(538 + 4.1 4 )

il i

.BRIO ! :
EEITC iff +£3Tc F +£|:ITC +f
it sutt (g £ e £ FE0 £
Pyiem -
Cp (T~ Do + 173 -
T + i + & & i) l_E-' _
. [Q (o= +ox - 0% QHmJ[ p S
Tak
~ Fafu 107 (538+41Hnaq:q:4)}?n &
([ (655, non £ — 25 — 8§50 — g — 47— 1% 5 4T |
) < I:T-ﬂ_fm""fdl_fmu
O+ min 0% . (0% - 0% W 1- exp[ - Z2
[ o T T T 2AH
4 P +
&4
+iam ~ 34 IETC PP ~lom _If_fi
-
T B L O i Ry A S S
34 = TS E 0T EEID T p 74
LA 5 NE S ¥ o MY A
(il - 1 - e - 2Tt P Tl )
DTz ™
HIP EEHKE‘E[ _:I'
a4
I R ¥ Loy LA Ly
B
I nunsmn(:mmm,r IDTC,IET” ,rf,rﬁ); i
tax = fmax 04 (73)
ki i} &
1 ) QH +QH'IP
H _ & '
ig = Ilr_ —6( - ) Fepr | £4 T s, ———— | +
F-'\' lf.,tl[:] 5,38 +4,]2£|:|3¢|¢|4 Py & g (74)
0T | 070, BRI - : QE"’“"P ELE OTC.BEIG , OTC. BRI r,r|
* G | 4 tmin (fag, ——— 3| "l —agty —ga 0 ia — g4t |:

o1e
dEr
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(|~ E E b 3
(Q'rp _QH’IP +{ _QH)><
74
ColTy — Toom + T4 — T |)
£y =min x| 1—exp| - ? s * | s —ty —in —ty.y U9
2MH
min sum mm,z“,zgm,zf{m“ﬁ,zf,zﬁ,zﬁ“,zf{);
BEL ﬁ'm—Qd,,,,Tq > T WM T > T
o4 = g —qgt 6
0 B ocTanEHEE CIYaRK, (76)
. 74
FHIT B —A ]
gy + P i 1070(5,58 + 4,18 pa Jon
ok =dnpuTy > T wm T, > T
I
E—D, B OCTANEBHE YA (77)
RT,
':D qﬁm'Bbﬁ
o - _EHID )
Thome *+ Fafir - 107°(538 + 4 1§20 ),
.DEiTC'BHﬁ =qnpu Ty & Tm wn I o
I
E—D, B OCTAMEHED CIYHEAK (78)
RT,
1
.
r TH (I
P4 =04 =p4|l—
4 4 4[P4] , (79)
o, =B
me "4 & 7
Opgms MM Ty > Tgm T, > T
.Dﬂ =.031 =<u
= = B OCTANEHLIX CIYHAAK, (80)

RT,
HpM OTCYTCTBUM AaHHbIX O HAa4YalnbHbIX pa3Mepax nepBUYHOIo obnaka pekomMmeHayeTca NnpuHnMMmaThb ero

pajiMyc paBHbIM €ro BbICOTE:
(g
R4 = H4 =3
:-r,-:uff’]ﬁ : (81)

l'IpM OTCYTCTBMN [OaHHbIX O HauallbHbIX pa3mMmepax BTOPUYHbIX obnakos, CbOpMI/IpyPOUJ,I/IXCFI npu
Hanun4nn nposnuea, pekoMeHayeTcAa AOnsd obnakoB npuHMMaTb NONywnpuHy BTOPUYHOIO obnaka paBHOI7I
nonywupuHe nponnea nnbo B OTCyTCTBME nponuea:
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05:/F , ecnvt dpa > @l * ¢
B
34 = ! "
LBCM @ = @ T, (82)
D,ﬁﬁ, ECrM ng-r% > qa.;.m + q.ii.m
BETC.BB]ﬁ - qi'rc.nbﬁ
o1 ! "
e o s PSP G e = Fore T Fdore (83)
Zea U0 appd
B =B =05.F ®4)
FE - m/(gum o ﬁ).
4 =44 fletnsppaba 04 ), ®
HETC.Bb]ﬁ = qi'rc.sbﬁ (zuﬁu:cl#;r:lﬁgﬁmﬁhﬁﬂam:sbﬁ); (86)
= ol st
4 =d4 0ahpd & 404, (87)
jg: H/(Eul{ BH H:]
4 =44 OadepdZ 404, (88)

Mpy OTCYTCTBMM [HaHHbIX O HayamnbHbIX pasMepax BTOPUYHbLIX OO6nakoB, OPMUPYOLLUXCS B
OTCYTCTBME MPONMBA, PEKOMEHAYETCS Ansl NPSMOYrOfbHOrO CeYeHUsi BTOPUYHOro obnaka npuHMMaTh ero
MONYLWNPUHY PaBHOW €ro BbICOTE:

(89)

74

20 3845 3ppa (90)

IV. PACYET NONEN KOHLEEHTPALUM U TOKCOOO3bI
25. [Ona ycnoBun, B KOTOPbIX MpoOMCXoouT BbIOPOC, OMNPEedensTCs XapaKTepHbIn pa3smep

LLEePOX0OBaTOCTU MOBEPXHOCTN Zpng , KMacC YCTOMYMBOCTU aTMoOCepbl, XapakTepuctuka npoduns seTpa

g, Macwtab MoHuHa-ObyxoBa Lo, OWHaMMyeckasi CKOpOCTb I+ , CKOPOCTb MOAMELLUMBaHUSA BO3gyxa

EEX
ngm 1 KO3 PULIMEHT Ancnepcun B NONepeyHoM HanpasneHmn <y .

26. [Ona ycrnoBui, B KOTOPbIX MpoucxoguT BbIOpOC, onpedensieTcd XapakTepHbld  pasmep

LLIEepPOXOBATOCTU Zype . ECNM XapakTepHblt pasmep LIEpOXOBaTOCTW He MOXeT ObiTb 3adaH ucxodst u3

peanbHbIX METEOPONOrMYECKUX YCIOBUIA C NPUBEAEHMEM COOTBETCTBYHOLLMX OOOCHOBaHWIA, TO OH 3agaeTcs
COrNacHO AaHHbIM, NpuBeaeHHbIM B npunoxeHun N 7 (tabn.7.3).

Ecnn B pesynbTate pacyeTa OKaXeTcsl, YTO BepTUKamnbHbli pa3vep obnaka ¢ TpebyembiMu
XapaKTepUCTMKaMM MeHbLLE, YEM XapaKTepHbI pa3Mep LEpPOXoBaTOCTW, TO 3TO O3HaYaeT, YTO pe3ynbTaThl
pacyeToB Mo HacTosAWwUM MeToauyeckum ykazaHMUsSIM MOXXHO paccMaTpuBaTh NiLIb B KAYECTBE OLIEHOYHbIX.

27. Ina ycrnoBuiA, B KOTOPbIX NPOUCXOONT BbIGPOC, OnpeaensieTcs Knacc yCTOMYMBOCT aTMocdepsbl.
Ecnu knacc ycTtoinuMBOCTM He MOXeT OblTb 3adaH UCXods U3 pearbHbIX MeTeoporiorM4eckux YCIoBU C
npuBedeHNEM COOTBETCTBYIOLLMX OGOCHOBaHWUI, TO KMacC YCTOMYMBOCTM 3adaeTcsl C UCMONb30BaHWEM
[AaHHbIX, NpvBeAeHHbIX B npunoxeHun N 7 (tabn.7.4), B 3aBUCMMOCTU OT CKOPOCTU BETPA U MHTEHCMBHOCTU
TEMNMOBOro NOTOKa Y NMOBEPXHOCTU (MHCOMSALUMS U 06NaYyHOCTb).
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Ons pacyeTa HanxygLlero sapmaHTa npuHMMaeTCA Krnacc yCTOVI‘-MBOCTVI Fun CKOPOCTb BETpa 1 m/c.

28. [Ina xapakTepHOro pasMmepa LUepOXoBaTOCTU Zpng , KNacca YCTOMYMBOCTU M CKOPOCTU BeTpa

k1p Ha BbIcOTe <£1( onpegensetrcsa Ko3d@PUUUEHT &g B COOTBETCTBMM C AaHHLIMW, MNPUBEAEHHBLIMU B
npunoxeHum N 7 (tabn.7.5)*.

* I'IpM Hann4nn OOCTOBEPHbIX NCXOAHbLIX OaHHbIX O XapakTtepe naMeHeHna CKOpOCTU BeTpa C BbICOTOM
[onyckaeTtcd 3agaHue WHOWN BENUYUHbI & g C NpuBegeHnemM CoOOTBETCTBYHOLLNX 00OCHOBaHWIA.

Mpu npoBegeHWM pacyeToB NepBOHaYanbHO cneayeT BbiOupaTe Xy Ans BbicOThl Ao 20 m [nepsoe
3HayeHue cM. npunoxenune N 7 (tabn.7.5)].

Ecnu B pesynbTate pacdeTa OKaxeTcsi, YTO BepTuKamnbHbli pasvep obnaka ¢ TpebyemMbiMu

XapaktepucTtukamu 6onblue 20 M, TO crieayeT NPoBECTU HOBbIV PacyYeT C U3MEHEHHbIM ! ; ANA BbICOTbI A0
1nu cebile 50 M B 3aBUCMMOCTU OT pacCcuYMTaHHOrO BEPTUKamNbLHOro pasmepa obnaka.

29. [ns xapakTepHOro pasMepa LIepoXoBaToCTW Zgng U BbIOPAHHOrO Knacca YCTOWYMBOCTM

onpegensietca macwtab MoHnHa-O6yxoBa Lyio. Lo == ans HEeWTpanbHON YCTONYMBOCTN aTMOcephl

(knacc D). [Ins ocTanbHbIX YCNOBUIA YCTOMYMBOCTU aTMocdepbl Mmacwtab MoHuHa-O6yxoBa onpegensercs
no cpopmyne (91) ¢ Mcnonb3oBaHNEM LaHHbIX, NPUBEAEHHbIX B NpunoxeHun N 7 (Tabn.7.6).

Lo = krzhs . (91)
30. OnpepensaeTca gMHaMmmMyeckasi CKOpoCTb
e = Ky
+
(In( {2 "'stjfzmﬁ)_ @) (92)

rae ¥ - 3agaeTca ucxoasa M3 Knacca yCToMYMBOCTM atMocepsbl cornacHo (93):
Sln((1+a)d 2) + Inff1+a2)/2) - Darctg (a) + Eﬁ;

@ = 4 ANA KNaccoe YCTOWMMEOCTH A, B, ©

0: B NA KENacca YoTOAYKEOCTH D (93)

-6,9z19/ Lpqo; ANA knaccoe veToMumeocTH E,F,

154

rme a = (1= 2220 / Lyyo) ™.
31. CkopocTb nogmeluvMBaHMA BO3dyxa B O00Nako 4epe3 BEPXHIOW r[paHuuy onpegensercs B
3aBMCMMOCTU OT XapakTepucTuk obnaka (3peKTMBHOM NNOTHOCTU add, 3CPPEKTUBHON BbICOTHI Haq:q:,

acbdeKkTMBHON TemnepaTypbl Taq:q;. n 3PEKTUBHON TEMMOEMKOCTU oObraka Ca-:pq: )** no cnepyoLen
dopmyne:

5, FEPX ﬁ:u(
R bR (94)

(1+ 0,88 )1

(l+og)
_ . -1i2
(1-0,68,) &
(1+ag)

Fi, >0
DR, =
L0 (95)

2

+
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B, =g-":'3|:1:u:1:| & poan Haq:q:

 Bosn v (96)

K
£|Z s |H3|:1:u:1:|

roe i =-1.|'u3 + (bw*)z , B=0,2, W T ﬂaq:cp?';q:q:caqaq: , Hoop - yOenbHbI TENNOBOM MOTOK (OT

NMOBEPXHOCTM 3eMnun B 06nako), onmcbiBaeMbi Huxke [(111)-(114) nnum (129)-(132)].

** B cnegylowux ganee opMmynax WUCMOMb3ylTcs NepemeHHble & ahd Haq:q: , Taq:.q:., F—
Ca.q:q: , ANS NepBuYHOro obnaka aTn nepemeHHble paBHbl &g | Haq:q: i, Taq:q: i, Emgpiv Cau:l:u:l:u:' , a ans

!

BTOPUYHbIX 0BaKOB - -'5';|:1:||:1:|z', Hz:q:q:z', T;Epcpz', g v C;clncln'-

32. KoadhdmumeHT amcnepcun B nonepeyHom HanpasneHun @y onpepensercsa no cgopmyne (97) ¢
MOMOLLbIO AaHHbIX, NPUBEAEHHbIX B NpunoxeHun N 7 (1abn.7.7):

0, (x) =dx(l-y, 072 ©7)

rae ¥y =0,0001 ML, 8 = dgpnlty, (600)

33. [ns kaxgon w3 ctagui BbiGpoca NO CLEHapUO i -My OMpedensitoTcs Nons KoHUEeHTpauuu
onacHoro BellecTBa U MakcMMarbHas KOHLEHTPaLMs ONacHOro BELLLeCTBa Ha ocn & .

[nsi nepBuyHOro obnaka KOHUEHTpaLUUsi OnacHOro BELLEeCTBa U pa3mepbl 06M1akoB Npu UX paccesHum
BbluncnsitoTea no popmynam (98)-(114).

34. CocTosiHMe nepBMYHOrO Obfaka B Kaxkdbli MOMEHT BPEMEHW XapaKTepusyeTcs CreayloLmnmm
napameTpamu:

Cui, Sy, Sy!', B Eatl:u:l:l!', T, Ca, P adi (M iVzu:l:u:l:uz)Vl T3::1::::1::1
OHM [OMOMHSIOTCA ellle YeTbipbMsl, KOTOpble PacCYUTHIBAIOTCS HA OCHOBE BBEAEHHbIX BbIlLE
nepemenHbix*: i, Tappr, Yapds, Loy,

*

B cnyyae ecnu BenuumHa Hau:l:u:l:uz‘ meHbwe 0,5 M, 170 B dpopmyne (100) gns pacdeta

Hagdi ncnonbsyeTcs BenmunHa &y, MonydyeHHasi no copmyne (99) B NPeanonoXeHnn, YTo Hacl:uq:uz' ~05
M.

Rad;ld;l:' =nt 0,5&;5’}!- ; (98)
1 {1
H3¢I¢li —El—' E SZ!-; (99)
oo Mo el (Sa)™
L] l—'[l fﬁ] L ; (100)
2
Qc;rm’ = WRB:]::::I:: z‘Haq:q: i ””;q:cp i. (101)

Cxema nepBuyHoro obnaka nsobpaxeHa Ha puc.3.1 npunoxenunsa N 3.

35. PacnpeneneHne KOHLEHTpaLumn onacHoro BelllecTBa B obriake onMcbiBaeTCcs 3aBUCMMOCTSIMU;
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0 =
el x v, z.8) = oy EXp[ [Sﬂ] ]npm (-2 400 <R o)

2
D20 = Xp“ ” [u Zg)? +]y

npu (x — xm] +;u >r

(103)

36. [ins onpeaeneHns NpocTpaHCTBEHHOMO pacnpeneneHns KoHUeHTpaummn, npodunb KOTOpon 3agaH
B N.35, C NOMOLLLIO BhILLENEPEYUCTIEHHBIX NapaMeTpoB (N.34) NCNonb3yTCs cneayowmne ypaBHeHu s.

CoxpaHeHne Macchbl BbIOPOLLEHHOMO BELLECTBA Oy

Os = cyrmRapg H s (104)

MameHeHme Macchl obnaka ey -

d . d
E[chi] = WRa::l:d:'-z'-DBDsuuBe bt EWRBEIJEIJJ £ ﬂBDS;J;TID::m.{ [ 31:1::::1::1] (105)

paBUTaLMOHHOE pacTekaHve obnaka:

_ Proan

Daieh i

i )
E[Racl:u:]:uz'] = Yo E[Raq:n:pi] =Cy 1871 (106)

BokoBoe paccesiHne Bbibpoca 3a cyeT atmocepHon guddysmu:

d _ Yapipi 12 2o o &
18y = =22 Py 1 2008, oy )

ax i npu % 20 (107)

unu
152
SJI:' I:x) =2 ':rl;u (I + xf) npyn 7 = 0. (108)
CoxpaHeHwue aHepruv B obnake an:q::' :

d 2
E[an:q: 1= WRa@@:'ﬂsnsu”mm Eggspr_}[c +

d 2
+ quf‘q:":l:' J'HanQJz'-DBDsnTmmﬁ E[Raq:q: i ]‘3303.1:: + mRau:l:u:l:u i1 Bmos - (109)
Cnocob pacyeTa ygenbHOro TEMMOBOro MOTOKa OT NoAcTUNarLWen MnoBepXHOCTM B obnako
B 051 NpuBeaeH Hxke, B n.37.

MonoxeHune ueHTpa obnaka i

d —
E[xuf] " ¥ (110)

BenuuunHbl & agibi (Mnn Vacpq:z') " T13:1:":1:.1', ucnornb3yemble B BbILLENPUBEAEHHBIX popMynax, a Takke

BennynHa Qm;‘ BbIHYMNCNAKTCA COrnacHo noaxoay, U3rnoxXeHHoOMy B NpUuoXxeHum N 8.

37. Onpep,eneHwe yOenbHOro TenyioBoro noToka (OT NOBEPXHOCTN 3EMITN B 06]'IaKO)Z




P/1-03-26-2007 MeroaudecKue yka3aHus [0 OLEHKE [TOCIEACTBUI aBapHiHBIX BBIOPOCOB OMACHBIX BEIECTB
He npumensemcs ¢ 20.04.2015

Crpanuna 21

g maz Hpop seris Funs, sam | Tm:us.pac 2 Tacpqn';
o Ern:-B.Bbmz'sTm:nB.paJ: S i - (111)

u2Y
g pm = 1.22 H_ -'Dacl:uu:l:uz'cacpcpz' (Tmn.pan ‘Taq:qn). (112)
10 '

r o (I:Qz _Qm':lcpras + Qm’cp + (Qc;ﬂ.'[!' - Qﬁz')CpBDSH)

athch me. : (113)
213
B S

Erpp eers =35 10 : Skl il _D':E:'UE 114
05T mp pae * Lppi) | R : (114)

Ons anuTenbHbIX BbIOBPOCOB KOHLEHTPaLUsi ONacHOro BellecTBa WM pas3mepbl OOnakoB npu KX
paccesHuK BblumcnsoTesa no dopmynam (115)-(132).

38. [pend BTOpMYHOro obraka paccmaTpuBaeTCa ANA Crheayrolmx LecTu cTagui aBapum (CMm.
npunoxenue N 5):

NcTeveHne XnUakon dasbl 4O OTCEYEHUST aBapUNHOIO yyacTka;

NCTeYeHre Xunakon gasbl N3 aBapuMHOro yvacTtka nocrie ero otceyeHus (ans cueHapus 4);
NCTeYeHve rasa npy HanuyMm NPonmBa XMOKon asbl N UcCnapeHne ¢ NponuBea;

ncTeveHve rasa u3 paspyLleHHOro o6opyAoBaHma Npu OTCYTCTBUM NPOMMBa XUAKon asbl;

ucnapeHne ¢ nponuvBa MpU OTCYTCTBUM WCTEYEHUS >KMOKOCTM WM rasa M3 paspyLleHHOro
obopynoBaHus;

ncnapeHne n3 eMKOCTU Npu OTCYTCTBUM NPOSMBa.
[na kaxxgon M3 aTUX CTagui paccunTbiBAeTCs CBOE BTOPUYHOE 06nako. [pun pacyeTe Kaxaonm ns aTux
. . . i .

CTaauii 3afaloTcst CBOM pacxo[ ONacHOro BELLECTBa B LWnelde F; U pacxon Xuakow ¢asbl B HaYarnbHOM

or
CevYeHn o4y .

& 07Tc BRI r TH H & K OoTe. B Or Orx Ox Qe
oy, oy R A I P ¢ e e y Bwi, e Tag . Tmi s

CBOVi HauyanbHbIN pasmep obnaka (MonyLpUHa 31-5 Y BbICOTa HE ):
B!.m ’ BJPTCIBHﬁ ’ B!r ’ B!n{u B!Hu B!E n H!m 1 HJPTC.BHﬁ 1 H!r! H!.I'H’ H!.Hv H!E .
PaHee 3Tn BenunuuHbl ANS pasHbiX CLeHapueB Obinn paccuuTaHbl o dopmynam (4), (8)-(10), (12),
(13), (19)-(21), (31), (32), (38)-(42), (54), (57), (61)-(64).

CoCTosiHME BTOPWUYHOrO OGMaKka B KaxKAOM MOMepeyHOM CeYEeHUM XapakTepusyeTcs CreayloLumMm
napameTpamu:

{ I I ! I
“ur, S_f;!-, Sy:', ‘-E?:'E, Eac]:c]:.:‘, Am, fa, Gar.

3

i i i
Kpome Toro, obrako xapakTtepusyeTcsi Takumu napameTpamu, Kak .'5'3.5:-.65.:'({”;@.@.:') " T;.j:-.q;.;'. OHun

i i i i
OOMNOSHATCA eLle YeTblipbMs - Baqjqn', Haq;.q;.z', Yapgi , Foymi, KOTOPbIE PaCCYMTLIBAOTCA Ha OCHOBE
BBEEHHbIX BbILLE NepeMeHHbIX No popmynam (115)-(118)*:
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i
* B cnyyae ecnu BenuyuHa H3¢|¢|f MeHbwe 0,5 M, 10 B dopmyne (117) pna pacyerta

i [ f -
¥3ghi UCNOMNb3YETCHA BENMUMHa 5 , nonyyeHHast no cdoopmyre (116) B NpeanonoxeHuu, Yto H3.j:-uj:-| i —05
M.

Blags =4 +0.5m8;, (115)
3434” B [ ] 2 (116)

S T+ e, )] [S_iz']%
b Tig] “zg | (117)
Gops = 2831 Happittsas Vo (118)

Cxewma wnewnda n3obpaxeHa Ha puc.3.2 npunoxenusa N 3.

39. PacnpepeneHve KOHLIEHTpauMu OMnacHOro BewecTBa BO BTOPUYHOM obGnake onucbiBaeTcs
3aBUCUMOCTAMMN.

ci (%, ¥,2) = cys exp [ ]]anM{bIMxm{x{xm, (119)

- ] ]

npn [ 2Bl n aly < x <aly (120)

Mpu 2 < xn % < xge; (%, 2) =o0.

40. [1ns onpepneneHns NpoCTPaHCTBEHHOIO pacnpeaeneHns KoHLEeHTpauum, npodunb KOTopon 3agaH
B N.39, C NOMOLLBIO BhILLENEPEYMCIIEHHBIX NapamMeTpoB (N.38) ucnonb3yTcsa crieqywme YpaBHEHNS.

i
CoxpaHeHne macchbl BbIOpOLLEHHOIO BELLECTBA 7y :

ic 2':::[ :'Bz{cpd;n 1'H£¢|¢|:'ug¢|¢| i (121)

. i
N3meHeHune pacxopa B wnende o cyms

d pr a
E[qil‘ﬂﬁi] 25’34:":1”,5 T EHB'II:'EP!"DBDSHTMM [ 3':13":13'1] (122)

paBuTaLMOHHOE pacTekaHue obraka:

d [ Id;nd;n 1= Ce ¢I¢I 'DBI:IS.E[
3 ) 3 1
3¢|¢| i 3¢|¢| i (123)
BokoBoe paccesiHue BbIbpoca 3a cueT aTtMocdepHon anddy3nu:
Drshy= 2ot v 12025l ) L ;
dr 7 I Fode  npn & Fo; (124)

M
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i 1i2
S‘yi (I:I =2 g} (}[ + xf) npu E}!._f =0 (125)
i
CoxpaHeHwe aHeprum B obnake 53.;;..;.;' :
d i i Eepx
E[an:q::'] = 233-:1::-:1::'|‘5'B|:13uum?n{ Cposg T
+ 24! i Bl +o8! (126)
b P eozn Y momm 5, R —I ad i ]‘3303.1:: 31:1:11:1::: IIJ:IB!'
Cnocob pac4yeTa ygensHoro TensioBoro notoka EID:,B i NpuBeaeH B n.41.
MonoxeHne nepenHero kpas obnaka Xi”- onpegensitoT no dopmyne
-1 .
xm =Onpue < 8
J=l
d 1 ; ; -1 .
IE;T[;{m-] = iaggy ANA Xy Sl | =0npue > Z.ﬁj_ (127)
z vi'=1 .
I
Mocne okoHYaHus {-i cTaguu Belibpoca onpeaenseTcs NonoxeHne 3agHero kpaa -z :
Onpui < Zij,
I J=1
) ; i i
x| 2 - 8 | npuz 2 T8 (128)

I
BenuunHel ﬂaq;q;;( q;qn) " 351;.51;.1', ucnonb3yemble B BblLLENPUBEAEHHbIX hopMynax, a Takke

BeNMn4nHa ':IE!' BbIYMCNAKOTCA CornacHo noaxoay, U3noXXeHHomy B NpunoXeHnm N 8.

41. OnpepgeneHve yaenbHOro TENSOBOrO NOoToka NPOBOAMTCS NO crieayowmm hopmynam:

i i
maz [Ern:ns et » E1os sroa ]v Tos. pac > T d:'nd;n: :
E} < Topipis

TI0E ERIH! » IIDB Pac —

)
Bngi =

El{‘[I:IBBI:JI-[! _122[ ] -'5'351:":1::: 3::1::::1:::': TIOE. Jac ?qu:qn);

i i i i i
Cg _ ({qz' _q:a:':'cpras +q:$::'cp + {qu,r].u' _g:a:'jcpﬁl:lsu)
s T .
gc}nﬂ 1
i 7 3203
. 3| Trospac ~ Do) 113
EI[I:IB.ECT i 3=5' 10 S il i (g)

Dsi(TIIDB.pﬂE + ?fcpq: :':' R

42. KoHUEHTpauusi onacHoro BeLlecTBa B TOYKE B MOMEHT BpeMeHu £ npu i -M
onpeaensieTcs no dopmyne

er(x y, 2, 8) = (%, y, 2,8) +efF (5, 3, 2, £) + ™00

(129)

(130)

(131)

(132)

cueHapumn

(x, ¥, z, 60+

tof(xy, 2, 8 Yol (x, v 2, 8 Fef (x, 7,2, 0 Yef (x, ¥, 2,6).

(133)
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43. OnpenenseTcsa MakcUMarbHO BO3MOXHas KOHLIEHTpaLMs OMNacHOro BellecTBa Ha pacCTosAHUU
X OT MecTa aBapum Npu i -M CLIEHAPUN U BPeMS Lyay i (X, V. Z) | koraa JocTUraeTcs aTa KoHUeHTpaumst. Mo

a1 L% ¥. Z) onpepensieTcs cTagus (MNu coueTaHust cTaauii aBapum), Ha KOTOPOU (KOTOPbIX) JOCTUraIoTCS
MakcuMarbHble KOHLIEHTPaLMM OnacHoro BelllecTsa:

oA
o X Z) = max o % z,f
1 ( F.J"?? :I f (](:.}?: E] )) (134)
44. lyTeM UHTerpupoBaH1sa Mo BPEMEHWN KOHLEeHTpaLumu £ (%, ¥, 2) onpenensaTcsa none ToKCoAo3bI
Ly (x, ¥, 2) | a Takke pacnpeneneHne MakcuManbHON TOKCO03bl, AOCTUrAaEMOi Ha 33aHHOM PaCCTOSHUM

OT MecTa Bbibpoca Llipay (%) . MakcumanbHas Tokcomo3a Ans 3afaHHOrO PacCTOSHUSI 3a BCE BpeMst

3KCMo3numMm aocTturaetca Ha ocn ¥ =0, = = 0. Mpn HeobxoOMMOCTM OMNpedensoTCa COoCTaBnsAloLLme
TOKCOZ03bl, COOTBETCTBYHOLLME oBnakam (MepBUYHOMY UM BTOPUYHBLIM), OOPA3OBABLUMMCA Ha PasnUYHbIX

0 i
ctagusix aBapun, Ly (% ¥, ziuw Ly (%, ¥.2), 1 makcumanbHble TOKCOAO3bl, 4OCTUraeMble Ha 3aAaHHOM

] i
PaCCTOSIHUM OT 06MaKoB, O6PA30BABLUMXCS HA PasHbIX CTAAWSIX aBapUM, Ly (X, V. Zdn Dipa (%, v, 20

45. CpaBHEHMEM C MOPOrOBbIMW W CMeEPTENbHbIMU TOKCOAo3aMu (cM. Tabn.7.1 npunoxexHusa N 7)
onpeaenstoTca pacCTOsHNS, COOTBETCTBYIOLLME CMEPTENbHOMY MOPaXKeHUo 1 NOpOroBOMy BO3AEVCTBUIO.
Onsi oueHKn BEepPOSTHOCTM CMEPTENbHOIO MOPAXEHMs YenoBeka UCMonb3yeTcs npobuT-gpyHkuma Pr, no
KOTOpPON C ucnomnb3oBaHMeM Tabn.7.1, 7.2 npunoxenns N 7 onpegensietcs BEPOSITHOCTb CMEPTENbHOro
nopaxeHus YenoBeka Ha OTKPbITOM npocTpaHcTBe. BenuunHa Fr onpegensietca no cnegytollen oopmyne:

H

Pr=ap, +ipIn ﬁ[ I:':':' (x, ¥, z, f':']'nprdf' , (135)

roe KoaddumuneHTsl @, &, # 6epyTca n3 gaHHbIX Tabn.7.1 npunoxenmsa N 7.

46. [Ina B3pbLIBOMNOXKaAPOONacHbLIX BbIGPOCOB B MOMEHT BpeMeHW If onpeaensiioTcs MoBepXHOCTH,

orpaHuuyMBaloLLme B npocTpaHcTBe obnactn BKIMB (ZE-KHE- ) n 0,5HKTB (ZD,SHKHB).

paHnua obnactun BKIB ZBKHB onpegensieTcs ypaBHEHNEM

CBEIB = CF (%, 7,2, 89) +eF (x, 3, 2, 89) + P50 (2, 2, 800 +
tef(x yz,tg)+ e (x y. z.00) +ef (xy. 2. 8g) +of (x, 3.2, ). (130)
"paHnua 3oHbI 0,5HKMNB ZD,SHI{HB onpegenseTcsa ypaBHeEHUEM
0,5 =0 )+ £} + DT ERD i)+
Seggne o (.2 fp) ey (xy, 2 i) e (% ¥,z )
(137)

T TH H [
tej(x, vz igitey (kv z,8) Yo (x, ¥, 2,800 tof (x, 7.2, 80,
Obnactb B nNpoCTpaHCTBE, rAe BO3MOXHO BOCMII@aMEHEHVME U TopeHue  (geToHauwus)
Mo)XapoB3pbIBOONACHOrO BeELLECTBa, OnpeaensieTcss kak orubarolas NnoBepXHOCTEN ZD,SHKHB 3a Bce

MOMEHTbI BpeMeHM Ifj CyLLeCTBOBaHMS B NPOCTPAHCTBE KOHLIEHTpauwit Beie 0,5HKIMB.

47. [Onsi B3pbIBONOXapoonacHbIX BbIOPOCOB OMNpeaenslTCca pa3mepbl 30H, Ha KOTOpble MOXET
apendoBaTb BbIOPOC, COXpaHAA CMNOCOOHOCTL K BocnnameHeHuto. [lonaraeTcsi, 4TO STOT pasmMep
COOTBETCTBYET AOCTUXEHUIO cpeaHux KoHueHTpauun 0,5HKIMB.

paHuua 30HbI goctkeHus 0,5HKMB Ha ypoBHe Z = Zjj B MOMEHT BpemeHu I[j onpemensercs
COOTHOLLIEHNEM
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EEIO
0.5 Hrme =& (% Yo zg.dgd tef (x.y.zp. dgd Yei o (x, yozg. fg) +

+cf(x, ¥, ZD,£D]+-::!-TH(x, ¥, ZD,£Dj+cf{(x,y, zp. i) +cf (x, . 2p. fg) (138)

paHnua 3oHbl poctuxkeHus 0,5HKMB B BepTUKanbHOW MAOCKOCTW, MepneHOuKynsapHoOW BeTpy
(X = Xg), B MOMEHT BpeMeHu I[j onpenensieTcs COOTHOLEeHMEM

_ EERID
05 uxme = ci(x. ¥, Z.8g) tef (xg, ¥, 2, fg) tef oo (xgL ya 2, b F

+ cf(x,:, LV Z i)t c!m(x[,, ¥z, i) +cf{(x|:,, ».oz, i) +cf (xg. v 2.8 ). (139)
"paHuua 3oHbl goctmwkeHusa 0,5HKIMB B BepTukanbHOW NIIOCKOCTW, NapannensHon BeTpy (¥ = ¥ ), B

MOMEHT BpeMeEeHU rrl:l onpenenaeTca CoOoTHoLleHnem

T EEID

05cpgne = ci(x v, 2. 8g) +ef (%, yp. 2, 8g) +of (x, ¥, 2. 60 +

+C!r|:x’ -}rl:l’ Z’£D)+C!IT{(I’ -}?D’Z’fn) +|:'!I{|:_x, yﬂ=z=£|:|:| +Cf|:x=y|:|rzr£|:|) (140)

JIHus, orpaHuuyMBalollasi B COOTBETCTBYHOLLEN nnockocTn (£ = Zg, ¥ = ¥gunum X = &) obnacTs,
roe BO3MOXHO BOCMMIaMEHEHWEe U FOpeHMe MoXKapoB3pbIBOOMACHOIMO BeLlecTBa, onpefenseTrca  Kak

ornGatowas npocpunen nuHuin (138)-(140) 3a Bce MOMEHTbI BpeMeHu [ CyLlecTBOBaHUA B MPOCTPaHCTBE
KOHLeHTpauun Beiwe 0,5HKTB.

48. [Ina B3pbIBOMNOXaPOOMACHLIX BLIGPOCOB B MOMEHT BpeMeHu i onpedensieTcss macca Tonnuvea,

HaxodALAsacs BO B3PbIBOOMACHLIX Mpedenax W cnocobHas y4acTBOBaTb B MpoLieccax ropeHus WUnu
AeToHauun. 3Ta Macca onpegernsieTcs nyTeM MHTErpUPOBaHMS KOHUEHTpauuuM Mo  MpOCTPaHCTBY,

orpaHn4YeHHOMY NMoBEPXHOCTAMU ZE-I{HE- 7 ZD,SBKHB:

QBS = L” C(I,_}’,Z, fnj.:fxdydz
EI:I,SI-]IGIB{V{EBKIIB . (141)

Ecnu B pesynbrarte pacdeTta no dopmyne (141) B nepenyHOoM obnake BO B3pPbIBOOMACHLIX Npegenax
okaxeTca Macca 6onbwe 10% Bcen mMaccbl TOMfMBa, HaxoasaWencss B nNepBuMYHOM obnake, TO macca
TONNMBa BO B3pPbIBOOMACHbLIX Mpegenax nepBuyHOro obnaka npuHumaeTca pasHonm 10% Bcenm macchl
TONNMBaA, HaxodsLwencsl B nepeMyYHOM obnake.

Mpunoxexne N 1

TepMuHbI U Ux onpeeneHus
Aeapusi - paspylleHNe COOPYXEHUA W (M) TEXHWUYECKMX YCTPOWCTB, MPUMEHSIEMbIX Ha OMacHOM
NpOM3BOACTBEHHOM OOBEKTE, HEKOHTPONMPYEMBbIV B3pbIB U (Mn) BbIBPOC onacHbix BellecTB (PenepanbHbin
3akoH "O NpoMbILLIEHHON 6E30MacHOCTM ONAaCHbIX MPON3BOACTBEHHbBIX OOBHLEKTOB").

AeapuliHasi cumyauyusi - CUTyauusi, KOoraa npovsoLuria aBapus M BO3MOXEH JanbHEeWWun xon ee
pasBuUTUS.

Bpemsi akcno3uyuu - BpeMsi, 3a KOTOpoe HabupaeTcs MHransiuMoHHas ToKkcogo3a (BEpXHUI npeaen
WHTErpUpoBaHUsl KOHLIEHTPaLMM OMacHOro BelllecTBa No BpeMeHW B hopMyrie pacyeTa TOKCOA03bl).

BmopuyHoe o6nako (unu wneligh) - o6nako onacHoro BellecTBa, obOpasylolieecss B pesynbrate
AnvTensHoro Bbibpoca rasa wnv neperpeToll BCKUMAlOLLEN XUAKOCTU, a Takke B pesynbTare ucrnapeHust
OMacHoro BeLecTBa C MOACTUMAOLLEN NMOBEPXHOCTM WM U3 pas3repMeTU3NpOBaHHOrO 0b6opyaoBaHUs U
pacnpocTpaHsiloLeecs No BETPY OT MecTa Bblibpoca; BO BTOPUYHOM Obnake MOXET CyllecTBOBaTb SAPO -
obnacTb NPOCTPaHCTBA, B KOTOPOW KOHLEHTPALUsi Ha 3aaHHOW BbICOTE MOCTOsIHHA (HE W3MeHsIeTcsl npu
nepemMeLleHNN B TOPU3OHTANbLHOM HanpasBrieHun, NepneHanKynsipHOM BETPY, XOTS MOXET U3MEHATLCA Mpu
nepemeLleHnn No BepTUKanm).

Bbi6poc onacHO20 XUMUYECKO20 eeujecmea - BbIXO[ U3 TEXHONMOrMYECKUX YCTAHOBOK, EMKOCTEN
ANA XpaHeHUs Uy TPaHCNOPTUMPOBAHUSI OMACHOTO XMMUYECKOrO BELLECTBa WNWU NpoAdyKTa B KONuyecTse,
cnoco6HoMm BbI3BaTb xumm4deckyto asaputo (TOCT P 22.0.05-94).
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3aeepuleHue aeapuu - npexkpawieHue nocTynieHnda B OKpyXallLllyo cpeny onacHoro eeuwiecrtBa uU3
pa3pyLeHHOoro O60pyﬂ,OBaHVI$| n yCtpaHeHne ero C MecCTa Bb|6poca nmbo B pesynbTtarte
aBapuiiHo-cnacaTenbHbIX eNCTBUN, nnoéo B pe3ynbTtaTte eCTeCTBEHHOro ncrnapeHus.

30Ha XxuMu4Yecko20 3apakeHusi - TeppuTopus WNU akeaTopusi, B npegenax KoOTOpow
pacrnpocTpaHeHbl WM KyAda MpUBHECEHbl OMacHble XUMUYECKME BeLllecTBa B KOHLUEHTpauusax unu
KonuyecTBax, CO3JaloWuX OMacHOCTb ANfS XU3HWM M 300pOBbs foAden, ANs  CenbCKOXO3ANCTBEHHbIX
XMBOTHbLIX U pacTeHun B TedeHue onpegeneHHoro sBpemenn (FTOCT P 22.0.05-94).

UHzansyuoHHas mokcodo3a - MHTErpan no BpeMeHU KOHUeHTpauun onacHoro BeulectBa B
BO3ayxe; npu ycrnoBHO NOCTOSIHHOM BO BpeMeHn KOHUeHTpauun onacHoro Beljectsa B 3a[jaHHON TOYKe -
npoun3segeHne KoHUeHTpaunm onacHoro BellecrTtsa B BO34yxXe Ha BpeMA 3KCNo3nuun.

Knacc ycmoiyueocmu ammocgbepbl - COBOKYMHOCTb MeTeoponornyeckux ¢aktopoB (CKOpOCTb
BeTpa, 06navyHoOCTb, BepTMKamnbHbIA TEMNMOBOW MNOTOK), CO34alOLLMX OMpenerieHHble YCNOBUSi pacCcesiHus B
aTMocdepe. B 3aBnucnMocTy OT cocTosiHuA aTMocdepsl BbIAENSIOT WwecTb knaccos: A, B, C, D, E, F.

KoHueHmpauyuoHHble npedenbl pacrnpocmpaHeHusl niaMeHu (80Cr/IaMeHeHUs]) - HWKHUN
(BEPXHWIA) KOHLEHTPAUMOHHBLIN npegen pacnpocTpaHeHns nnameHn (HKMB (BKMB)) - MuHMManbHoe
(MakcumanbsHoe) cogepXkaHue ropryero Belwectsa B OOHOPOAHOM CMECU C OKUCIIUTENbHOW Cpenon, npu
KOTOPOM BO3MOXHO pacnpocTpaHeHue MnaMeHn No CMecu Ha noboe paccTosHMe OT UCTOYHMKA 3aXuraHus
(FTOCT 12.1.044-89).

O6ako onacHO20 eewjecmea - 06NacTb NMPOCTPAHCTBA, OrpaHMYeHHasi MOBEPXHOCTAMM 3a[aHHON
KOHLIEHTPaLMK ONacHOro BeLlecTsa.

OnacHbIli NPou3800CMEEHHbIll 06bekm - NpennpusaTUe UNKU ero Lexu, y4acTku, Mnollagku, a
TaKKe WHble MNPOM3BOACTBEHHbIE OOBLEKTbI, YKa3aHHble B npunoxeHun 1 k degepanbHomy 3akoHy "O
NPOMBbILLITEHHON 6€30MaCHOCTM OMacHbIX NPON3BOACTBEHHBIX OGBHEKTOB".

OnacHble seujecmea - BOCMNIAMEHSIOLLMECH, OKUCMSAIOLINE, FOprYMe, B3pblBYATbHIE, TOKCUYHbIE,
BbICOKOTOKCMYHbIE BELLECTBa W BeELleCTBa, NPEACTaBMsOLWME OMACHOCTb ANS OKpYXalLwen npupoaHOn
cpeabl, nepevvcnenHole B npunoxeHun 1 k degepanbHomMy 3akoHy "O npombiwneHHon 6e3onacHocTr
OnacHbIX NMPOU3BOACTBEHHbIX OOBHEKTOB".

Omcekaemblli y4acmok aeapuliHo2o mpyb6onpoeoda - y4acTok TpyOornpoBoga, Ha KOTOpPOM
nponcxoauT BbIOPOC OMacHOro BeLlecTBa, Mexay ABYMS Onmkalwmmmn K MecTy Bbibpoca 3agBukkamu
(Hacocamu unuM kKomnpeccopamu), KoTopble npwu cpabaTbiBaHUM (OTKIHOYEHUM) OROKMPYHOT aBapUAHbLIN
y4acTok Tpybonposoaa.

OmcevyeHue aeapuliHo20 y4Yacmka mpy6onpoeoda (omcevYeHue aeapuliHo20 MOMOKa) -
OCTaHOBKa Hacoca (komnpeccopa), CTosWwero Ha Bxode TpybonpoBoga, u (Mnn) cpabaTbiBaHWE 3arnopHOW
apmatypbl (3a4BWXKeEK), YCTaHOBIEHHOW Ha TpybonpoBoae; mpekpalleHve nogayn OnacHoro Bewlectsa K
MecTy BblIbpoca onacHoro BewlecTBa u3 Tpybonposoga. [Mpu oTtcytcTBum Tpybonposoga, HO Hanmuyumu
NCTEYEHUS N3 eMKOCTN TEPMUH "OTCeYeHe aBapunHOro yyacTtka" OTHOCUTCS K MpeKkpaLleHno NCTeYeHnsa 13
OTBEPCTUSA, TO ECTb K 3aKyNMOPUBAHNIO OTBEPCTHUS.

Mepeu4Hoe o6nako - obnako onacHoro BellecTBa, oGpasylolleecs B pesynbTate oYeHb GbICTPOro
(3a 1-2 MUHYTbI) Nepexoda B aTMocepy YacTy OMacHOro BELLECTBa W pacnpocTpaHsioLLeecs No BeTpy oT
MecTa Bblbpoca; B nepBMYHOM 0BMake MOXET CyLlecTBOBaTb SAPO - 06nacTe NPOCTPaHCTBa, B KOTOPOi
KOHLIEHTpaLMs Ha 3aJaHHON BbICOTE NOCTOSAHHA.

Moxap-ecnbiwka - pacnpocTpaHeHvwe nnaMeHn B AedriarpauvoHHOM peXxume B 3apaHee
nepemelLaHHon CMecK ToMnvBa 1 Bo3ayxa.

lTopo2oeasi mMoOkKcodo3a - HauUMeHbllas WHransiMoHHasi TOKCO403a OnacHoro BeLlecTBa,
Bbl3blBalOLLAs y YeroBeKa, He OCHAaLLLEHHOTO CPEeACTBaMU 3aLUTbl OPraHoB AblXaHWsl, HaYarnbHble NPU3HaKK
nopaxeHusi opraHuama ¢ onpeaerieHHoNn BeEPOATHOCTbLIO (TabynMpoBaHHOE 3HAYeHWe AN KaKaoro onacHoro
BELLECTBA).

MpedenbHo donycmumasi KOHUeHmpauusi onacHo2o eeujecmea (MOK) - makcumansHoe
KOMMYECTBO OMAaCHbLIX BELLECTB B NMOYBE, BO3AYLUHOW WNU BOOHOW cpefe, U3MEPSieMOe B eAuHuLe obbema
UMM Macchl, KOTOPOE MpWU MOCTOSIHHOM KOHTaKTe C YENlOBEKOM WNM Npu BO3OEUCTBUMM Ha Hero 3a
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onpeneneHHbln NPOMEXYTOK BpeMEeHU MpakTUYeCKn He BRvsSieT Ha 300pOBbe Miodeli M He Bbi3blBaeT
HebnaronpuATHbIx nocnegcteun (FTOCT P 22.0.05-94).

lposiue onacHbIX XUMUYECKUX 8ewjecme - BbiTekaHne npu pasrepMeTnsauum n3 TEXHONOrMYecKnx
YCTaQHOBOK, €MKOCTEW [Af1S XPaHEHUs UNu TPaHCNOPTUPOBaHUS OMACHOr0 XUMWYECKOro BellecTBa Wnu
npoaykTa B KONU4YecTBe, CNoco6HOM BbI3BaTb xumudeckyto aBapuio (FTOCT P 22.0.05-94).

Pazzepmemu3sayusi o6opydoeaHusi - obpa3oBaHue B 0OOpPyAOBaHMM OTBEPCTUIA C pasMepom,
CYLLIECTBEHHO MEHbILLIMM, YeM pa3Mepbl 06OPYa0OBaHNsA, Yepes KOTopble OnacHoe BELLECTBO B KUOKOM UMK
razaoo6pa3HOM COCTOSIHWW B TEYEHME HEKOTOPOro BPEMEHW MOCTYNAET B OKPY>KalOLLYO cpeay.

PaspyweHue o6o0pydoeaHusi - CyLWeECTBEHHOE HapylleHWe LEenocTHOCTM 06opyaoBaHus C
obpa3oBaHMeM OTBEPCTUA C pa3MepoM, COMOCTaBMMbIM C pa3Mepamy 06OpyAoBaHUsA, MNpu  3TOM
copepxalleecss B 060pyAoBaHNM ONacHoOe BELLECTBO B XMAKOM UMK razoo6pa3HOM COCTOSIHUM MTHOBEHHO
BblGpackiBAaeTCS B OKPYXKaIOLLLYlO Cpeay.

CmepmenbHas (unu nemasnbHasl) mMokcodo3a - HaMeHbLIasi UHransLMoOHHAs TOKCOA403a ONacHOro
BELLEeCTBa, BbI3bIBalOLLasA Y YeroBeka, He OCHaLLEHHOro CpeacTBaMy 3allUThl OPraHOB AbIXaHWUsA, CMepPThb C
50% BEPOSITHOCTbIO (TabyNMpoBaHHOE 3HaYEHME O KaKO40ro ONacHOro BewecTsa).

"Tskenbil"” 2a3 - cMeCb BO3ayxa, ra3oBon dhasbl U Kanerib OnacHoro BeLLeCTBa, NAOTHOCTb KOTOPOK
BbllLie NITOTHOCTU OKpYyXaloLlero Bo3ayxa.

Xumuyeckasi asapusi - aBapysi Ha XMMWYECKM ONacHOM OBbekTe, COMPOBOXAAKoLWAasACcs MpPONNBOM
NN BbIBPOCOM OMacHbIX XUMWYECKUX BELLEeCTB, CrocobHas npuBecTM K rmbenu unm XumMu4eckomy
3apaxeHuo nogen, NpogoBOMbCTBUS, NMULLEBOIO ChipbA U KOPMOB, CEIbCKOXO3ANCTBEHHbIX XMBOTHbIX M
pacTEHUN, UMK K XMMUYECKOMY 3apakeHuIo okpyxatoLlen npupoaHon cpedpbl (TOCT P 22.0.05-94).

XumuyeckKoe 3apaxeHue - pacrnpoCTpaHEHWE OMnacHbIX XUMWYECKUX BELLECTB B OKpyXaroLlen
NPUPOOHOW CPede B KOHUEHTPaUMsSX WM KONUMYEeCTBax, CO3JaloWwmMx yrposy ansa  nogen,
CENbCKOXO3SMNCTBEHHbLIX XXMBOTHbIX U pacTeHWI B TeueHue onpeaeneHHoro spemenn (FTOCT P 22.0.05-94).

Mpunoxexune N 2

MepeyeHb YCNOBHbIX 0003Ha4YeHU U pa3MepHOCTen NoKasaTenemn, MCNosib3yeMbIX B pacyeTax
OLeHKM NOCeACTBUM aBapUMHbIX BbIOPOCOB ONAacHbIX BELLECTB

i .
5; - nonmywwupuHa HayanbHOrO CeuveHUs BTOPUYHOrO obnaka, obpasylollerocss Ha { -1 cTagum

. A?BI _Blﬂ{ BDTC.BI:-]ﬁ
NOCTyrnneHna onacHoro Bellectea B aTMOCd)epy B I -M CcuUueHapuu (I'Ipl/l Pa3NnN4YHbIX L= )

B!_r' B!n{! B!H! B!E )! M;

i
an:q::' - adpcbekTMBHAS MonywMpuvHa BTOpUYHOrO obGnaka, obpasywowerocs Ha { - cTaguu
- PRl =BE.
MOCTYMIEHNS OMacHOro BellecTBa B atMocdepy B I -M CUeHapumn (Mpu pasnuyHbIX achid £l

e, Blpar, Bider, Bipar, Braar) w

- KO3(ppULIMEHT, UCMOMNb3YIOLUMNCA NPU pacyeTe CKOPOCTU rpaBUTALMOHHOIO pacTekaHus, paseH
1,15;

Cp - TeNJT0EMKOCTb KUAKOro onacHoro BewlecTsa, k/kr/K;
Cp B030 - TENIIOEMKOCTb BO31yXa NpU NOCTOAHHOM gasneHun, Ix/kr/K;
Cp raz - TEMMNOEMKOCTb ra3000pa3HoOro onacHoro BewecTtsa, [x/kr/K;

', - TENNOEMKOCTb razoo6pa3Horo onacHoro eelectea, Ik/Kr/K;
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Cy Bozn - TENITOEMKOCTb BO34yXa Npu NOCTOSAHHOM o6beme, [/Kr/K;

I:d--’fauzl:uzl:u' - adhdpeKTVBHas TEMNOEMKOCTb BELLECTBA B NEPBUYHOM obnake B i -M cueHapum, Ix/kr/K;

i
Caq:@u__ adphbeKTBHAA TENnoeMKOCTb BellecTBa BO BTOPUYHOM obnake, oGpasylollemcs Ha { -in

} i _
CTagunn nocTtynneHna onacHoro Belectea B aTMOCd.)epy B I -M CUeHapuu (|'|p|/| Pa3NnNYHbIX E C3¢I¢I!' - Cp!',

C;}E.Bbﬁ’ Ch, Tt Cor, Chi), Ik

D;‘ - MHranaunoHHaaA TokCcoa403a 3a paccMaTpuBaeMoe BpeMAa SKCno3nuum B HeKOTOpOﬁ TOYKE B I -M

cueHapuu, Kr-c/m= ;

1] o
D;‘ - COCTaBnawwaa uHranauMoHHOM TOKCOA4O3bl 3a paccMaTpuBaemMoe BpeMA 3Kcno3nunn B

HeKOTODOﬁ TOYKe npun pacceaHnm nepBn4HOro obnaka B i-M cueHapun, KF'C/M3 ;

i .
L¥ - cocTaBnsiowas WHransUMOHHOW TOKCOAO3bl 3a PAcCMaTpUMBAaeMOE BPEMs OKCMO3ULMM B
HEKOTOPON TOYKe MNpU paccesiHMM BTOPUYHOrO obGnaka, oGpasylollerocss Ha { - ctagun MNOCTynneHus

ONacHoro BellecTsa B aTMocepy B i -M CLEHapuW (MpU pasnnuHbIX { Df = DF  pprEsm oproopm
OfF DFy krcm?;

L) tax - VHransiLMOHHas TOKCOAO3a B HekoTopon Touyke Ha ocu ¥ =0, £ =0 3a paccmaTpuBaemoe

BpPEMSs SKCMO3ULIMK B F -M CLiEHapUW, Kr-ciM= ;

0 . . =
Djm - CoCTaBnawwaa MHrandunMoHHOM TOKCOAO03bl B HEKOTOPOWU TOYKE HaA OCKU FY =0, 2=0 3a

paccMaTpyBaeMoe BpeMsi 9KCTO3MULMM MPU PaCCesiHUM MEpBIUYHOTO 06iaka B i -M CLieHapum, Kr-c/m- ;

i o
L pax - COCTaBRSIOLLAs MHransiLMOHHON TOKCOAO3bl 3@ paccMaTpuBaeMoe BpeMsi SKCMO3VLMM B
HeKoTopoi Touke Ha ocn ¥ =0, = =0 npu paccessHMN BTOpu4YHOro obnaka, obpasytouierocs Ha { -1 ctagum

. i _
MOCTYMEHNS OMacHOro BellecTBa B atmMocdepy B I -M cueHapum (Mpy pasnnyHbIX .ED!-M = Dz'max ,

Fats

0T ERID r H =
Dz'max ) Dz'max v Sl Dz'max ) Dz'max ), KF‘C/M3§
D'rp - nameTp Tpybonposoaa, Mm;

Emm- - yOenbHbI TEMNSIOBOM MOTOK OT MOACTWUMAaloLEe MOBEPXHOCTU B MepBUMYHOE OOMako B i -M

cueHapuu, [x/m 2;

) . - .
EIIDBJ' - yAelnbHbIK TennoBoM MOTOK OT noacTtunakwlien noBepxXHOCTU BO BTOpPUYHHOE obnako,

obpasylolieecs Ha { -1 cTaguu MOCTYNNEeHUss onacHoro BellecTBa B atMocdepy B i -M cueHapuu (npu

EDTC.Bhﬁ Er TH H £

i _ o
pasnn4HbIX ! Em:um' - Ern:uBz' v Pmori ) fmosi s Smoers fmosi s Smosi ) ﬂMME/C;

EID:IB.BHI{J' - y,D,eJ'IbeIVI TENSOBOM MOTOK 3a C4eT BbIHy)K,EIEHHOVI KOHBEKLMM OT noACTUnatoLLen

MOBEPXHOCTU B NEPBUYHOE 0BNaKo B  -M cLieHapuu, Ix/M 2 ;

) . . - .
EID:IB.BHI-[!' - YyAelnbHbIM TENNOBOM TMOTOK 3a CHYeT BblIHYXOEHHOU KOHBEKUMM OT noacTtunarwen
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MOBEPXHOCTU BO BTOpUYHOE obnako, obpasylolieecs Ha f-N CTaguu NOCTYMIEHWs OnacHoro BelllecTBa B
} .EE" - pE EDTC.BI:]ﬁ r
atmocdepy B I -M cuUeHapuu (Npu  pasfnyHbIX NOE.BRIEI  “IOE.BEIHI » TOE. BRI TOE. BRI >
TH H &
TOE. BRI » TOE ERIHI » Em:uB.maz'), D.)K/ME/C;

HopecTi - YOENbHbIA TENMOBOM MNOTOK 3a CYET ECTECTBEHHOW KOHBEKLWW OT MNOACTUNAloLLen

NOBEPXHOCTU B NepBMYHOE 06NaKko B i -M cleHapun, [k/m 4.

E.!’

mopecTi - YOEMbHBbIA TENMOBOM MOTOK 3a CYeT eCTEeCTBEHHOW KOHBEKUMM OT noacTunarolLen

NMOBEPXHOCTM BO BTOpMYHOE 0bGnako, obpasywolleecs Ha [-i cTagum NOCTYNMEHUs onacHoro BellecTsa B

. .EE" I EDTC.Bb]ﬁ r TH
atmocdoepy B i-M cUeHapuu (Npy pasiuyHbIX TOE &CT I MOEeCcT? » SmoEecTis SmopecTi SmoEecTi

H &
TOE.BCT 1 EIIDB.ECT i), Oxim E lc;

an:q::' - adhpeKTVBHasA BHYTPEHHSIA 3HEPTUSi B NEPBUYHOM obnake B i -M cueHapuu, [;

i . . o
E3¢.¢.;‘- 3P EKTMBHBIN MOTOK BHYTPEHHEW 3HEepruM BO BTOPUYHOM obrake, obpasytollemcs Ha { -i
CTaguM NOCTYNSIEHNs OMacHoOro BellecTBa B atMocdepy B I -M  cueHapuu (Npu  pasnunyHbIX

P P
! Boppr = Bapgi, Faggy . Baggi, Fappi, Fapdr, Baggi ) ONC,
F - nnoLazb noBepxXHOCTU NPOMMBa XIAKOTO OMacHOro BELLECTBa, M2

&' - nnowaab NOBEPXHOCTM MPONMBa KUOKOrO OnacHoro BellecTBa npu obpa3oBaHWMM MEPBUHHOrO
obnaka B cueHapum 4, m 2;

Heowr - NMNOWAAb KOHTAKTA JKMAKOTO ONacHOTO BELLECTBa C MOACTUMAIOLLEN MOBEPXHOCTbIO MpU

nporvee, M<;

AH - TennoTa vcnapeHnst (KUMEHWS1) KUAKOTO OMAaCHOTO BELLeCTBa, /KT

X - BbicoTa cTon6a »uaKocT onacHoro BelecTsa B 000pyAoBaHUM Haf YPOBHEM OTBEPCTUSI, Yepes
KOTOpPOE MPOUCXOAUT UCTEYEHME, M; MPU UCTeYeHun u3 TpybonpoBoada, Ha BXOOE KOTOPOro CTOMT Hacoc,
npuHumaeTca paBHom 0 wm;

H; - BbicoTa nepBuuHOro oGnaka OMacHOTO BelecTBa B HauasbHbli MOMEHT BpEMeHU (Ha MecTe
Bblbpoca) B i -M CLEeHapuu, M;

Haq:ucl:uz' - acbdheKkTMBHASI BbICOTa NEPBUYHOIO obnaka B i -M CLEeHapun, M;

I
Haq:ucl:uz' - apheKTMBHasA BbicOTa BTOPMYHOro obraka, obpasytowerocss Ha { - cTaguM NOCTYNSeHNs

. i _ BRI
onacHoro BellecTBa B atMocdepy B I -M cueHapuu (Npu pasinyHbIX EH3¢,¢,!- _H%d:u', H:ﬁ.? ,

Hapgi, Happi, Fappr, Happi)m

[ .
Hi - BbICOTa Ha4alibHOro ce4eHnda BTOPUYHOIro 06na|<a, 06pa3yrou.|,eroc;| Ha IIEI-VI CTaguun nocrtynneHunsa
} I _ & 0T BRI r TH
OMacHOro BeLLiecTBa B aTMocdepy B i -M cLieHapum (Mpu pasnuunbix § Ay = A H; CHy o Hi7T

H!.H! H!E )! M;
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aOTC
HTP - BbicOTa cTonba XMOKOro OnacHoro BellecTBa B TpyGonpoBode Had YPOBHEM OTBEPCTUS,

yepe3 KOTOpOE TMPOUCXOOUT WCTeYeHMe, M; OepeTcsi Ha MOMEHT OTCEYEHMSI aBapUIHONO Yy4yacTtka
TpybonpoBoAa; ecnu KONM4YecTBO OMacHOro BELLECTBA B OTCEKAEMOM y4acTKe aBapuHOro Tpybonposoga
coctaBnsieT MeHee 20% o0Llen macchl Bbibpoca, npuHnmaeTcsa paBHon 0 M;

K- 6e3pa3mepHa9| BCnomMoraTteribHaa BeNiM4nHa, 3aBucdllas oT AJinHbl y4acTKa pr6OI'IpOBOD,a Lot
BXO4a A0 MeCTa pa3repMeTn3auunm;

I, - AnvHa yyacTka Tpy6onpoBoaa OT ero Hauana 4o MecTa pasrepMeTv3aLmnm, M;
Lo - macluta6 MonuHa-O6yxoBa, M;

£ - paBnexve B oBopygoBaHUM B i-M cleHapuu, a; npu ucTedeHun 3 TpybonpoBoaa, Ha BXoae
KOTOPOro CTOWUT Hacoc (KOMMpeccop), MPMHUMAETCs PaBHOWM AABMEHMIO HA BbIXOAE Hacoca (koMnpeccopa);

£ - paenenve B okpyxalolleii cpefe, kMa; NP HOpPMarlbHLIX YCTOBUSX MPUHMMAETCS paBHbLIM
101,325 kMa;

Fr - sHaueHne npobuT-chyHKuMK;

) - oblas Macca onacHoro BelecTBa B 060PYAOBaHNM, BKIIOYAET MACCy KUAKOCTU U Maccy rasa;

npu BbIbpocax M3 TpybonpoBoga C HAacOCOM (KOMMPECCOpOM) Ha Bxode 3agjaeTcsd paBHOW BeckoHeyHon
BENuuuHe; npu Bblibpoce n3 TpybonpoBoaa, Ha KOTOPOM BO3MOXHO OTCEYEHME aBapUMHONO yyacTtka, He
BKITIOYAET Maccy B OTCEKaeMOM y4yacTKe aBapumHOro Tpybonposoaa, Kr;

r
£" - macca rasoo6pasHOro onacHoro BellecTsa B 060pya0BaHNN, Kr;

&
™ - mMacca XUOKOro OnacHoro Bellectsa B o6opyaosaHuM (Mpu UcTedeHun u3 Tpybonposoada ¢

X
HacoOCOM Ha BXOfe paBHO {!fr ), Kr;

T
{)3 - Macca onacHOro BelUecTBa, MepexoAsilas B rasoByld asy B NepBuYHOe 06Mako npu
MrHOBEHHOM BCKMMaHWUMN NeperpeToro onacHoro BelecTsa B CLueHapum 3, Kr;

&
{}3" - Macca onacHoro BelLecTBa, Nepexoasilasi B a3po3osib B MepBUYHOE 06NaKko B CLeHapum 3, Kr;

H
{3 - Macca onacHoro BelLecTBa, Nepexoasiast B ra3oByto ¢asy B NepBUYHOE 06Mako Npu KUMeHum
nponuea B CLLEHapun 3, Kr;

{)s - Mmacca onacHoro BellecTBa (BKMIOYAs XUAKYIO U ra3006pasHyto thaskl), 06pasytoLas nepBUYHOe
obnako B i-M CLEeHapuu, Kr;

&
{7 - Macca 1aKoro onacHoro BeLecTsa B 060pyA0BaHUM BhILLE YPOBHSI OTBEPCTHSI, YEPE3 KOTOPOoe

MPOMCXOAUT WUCTEYEHMe, Kr; 3aJaeTcsl Ha MOMEHT BPEMEHM, COOTBETCTBYIOLIMIA Hayany aeapwuuv; npu
UcTeYeHUn u3 TpyGonpoBoda C HACOCOM Ha BXode NPVHMMAaeTCsi paBHOW GECKOHEYHOW BenUYMHE; ecru
aBapuiiHoe OTBEpPCTME Bblle YPOBHS XUAKOCTW, TO BENWYMHa NpUHMMaeTcsl paBHOM O Kr; ecrnv ucteyeHue

ki)
npoucxoamT 13 TpyBonpoBoda, MPUCOEAMHEHHOrO K eMKOCTW, TO 'fr BKIOYAeT M Maccy XWAKOCTU B
TpybonpoBoae OT eMKOCTM 10 Hayana 0TCekaeMoro aBapunHOro y4acTka;

E
QHUI‘HP - MacCCa XMNOKOro onacHoro BeulectBa B OTCEKaeMOM y4acCTKe aBapVIVIHOFO prGOHpOBOﬂa

BbllLe YPOBHSI OTBEPCTMSI, Yepe3 KOTOpoe MPOUCXOAUT UCTeYeHWe, Kr; 3a4aeTcsl Ha MOMEHT OTCeYeHUs
aBapuiiHOro yyacTtka TpybonpoBoaa; npu uctedeHnn 3 Tpybonposoda B cLeHapum 4 NpuHUMaeTcsl PaBHOM
0 Kr, ecrnv KONM4YecTBO OMacHOro BeLLecTBa B OTCEKAEMOM y4yacTke aBapuiiHOro TpybonpoBoda cocTaBnsieT
meHee 20% obLieit macchl BbIGpOCca; ecrnv aBapuiiHoe OTBEPCTUE HaxOoAWUTCS Bbille YPOBHS XKMOKOCTM, TO
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BennMynHa npuHMMaeTCcAd paBHOVI 0 «r;

E
QHIP - Macca Xunakoro onacHoro seulecrtesa B OTCEKaeMOM y4acCTke aBapunMHOIro pr6or|p030,u,a Bbille

YPOBHSI OTBEPCTMSl, Yepe3 KOTOPOe MPOUCXOAMUT UCTEYEHUE, Kr; BEnMYMHa 3afaeTcsl Ha MOMEHT Havana
aBapuu; Npu McTedeHun M3 Tpybonposoga B cueHapuu 4 npuHumaeTcs paBHo O Kr, ecrniv KOnM4ecTBO
OMacHOro BeLLecTBa B OTCEKAEMOM Yy4vacTke aBapuiiHoro Tpybonposoga cocTaBnsieT meHee 20% obLueit
Macchl BblIbpoCa;

QBS' MaccCa onacHOro BeulecrtBa, HaxogdAlladaca BO B3pbIBOONACHbLIX npeaenax (pacnpep,eneHHaﬂ B

NPOCTPaHCTBE MeXAy MOBEPXHOCTAMU C KOHUeHTpaumamu, pasHbiMu HKMB u BKIB) n cnocobHas
y4yacTBOBaTb B NpoLeccax ropeHns 1 B3pbIBa, Kr;

g - Macca ornacHoro BellecTBa, Haxogsiasics B nepBUYHOM obnake B Xugkon dase (kannsx) B
£ -M CLieHapuw, Kr;

1]
Qm‘ - Macca onacHOro BelLeCTBa, HaxoAsLasics B NepBMYHOM obnake B kuakon dase (kannsx) B
i -M CLeHap1un B HavanbHbI MOMEHT (Ha MecTe BblOpoca), Kr;

r <
(/37 - Macca rasoo6pasHOro ONacHoro BelecTBa B aBapUitHOM yyacTke Tpy6onpoBoga Ha MOMEHT

OTCEeYEHUs, Kr; NpU uctedeHmm n3 Tpybonposoaa B cueHapuun 4 npuHumaeTcsa paBHomn O Kr, eCriv Konmy4ecTBo
OMacHOro BeLLEeCTBaA B OTCEKAEMOM y4yacTKe aBapuiHoro TtpybonpoBoga coctaensieT meHee 20% obuien
Maccol BbIbpoca;

Qc;rm‘ - acpdhekTMBHasA macca nepBuYHoro obnaka B i -M cLeHapuu, BKoYaeT razaoobpasHoe onacHoe
BELLECTBO, ONacHOE BELLECTBO B XMUOKON hase 1 BO3QyX, Kr;

Qrp— obwaa macca onacHoro BellecTBa B OTCEKAEMOM Yy4yacTke aBapuMHOro TpybonpoBoaa, Kr;

BKIMOYaET MacCy >XUAKOCTU B CLEEHapuM 4 Unmn Maccy rasa B cLieHapum 2; npu Belbpocax onacHoro BelLecTsa
U3 eMKOCTV 3aaeTCs PaBHOW HyJIO;

&
Q'rp - Macca >XMOKOro OMacHOro BellecTBa, CMOCOOHOrO BMECTUTLCSA B OTCEKAEMOM y4vyacTKke

TpybonpoBoaa; BenuyvHa 3agaeTcsi Ha MOMEHT Hadana aBapuu; ornpegernsieTcsi nepemMHoXeHneM obbema,
3aHMMaeMOro >KMAOKOCTbIO B OTCEKAaeMOM y4acTke TpybonpoBoda Ha MMOTHOCTb KMAKOMO OMacHoro
BELLECTBa, KT;

ki3
Q-rpm - Macca Xugkoro onacHoro eeljecrtsa B OTCeKaeMOM y4acTke aBapuUNHOro pr6onposop,a Ha

MOMEHT OTCEYEHUS, KI; NPU UCTeYeHun n3 Tpybonpoeoaa B cueHapumn 4 npuHMMaeTcs paBHon 0 kr, ecriu
KONMMYECTBO OMAacHOro BELLEeCTBA B OTCEKAEMOM y4yacTke aBapuiiHoro TpybonpoBoga COCTaBNsIET MeHee
20% obLen macchl BbIOpoca;

& - yHuBepcanbHas raszoBasi NOCTosiHHas, paBHasi 8,31 [hx/kr/monb;

K; - paguyc nepeuyHOro obraka OMacHOTO BELLECTBa B HauarbHbli MOMEHT BPEMEHM (Ha MecTe
Bblbpoca) B i -M CLeHapuu, M;

Raq:q::' - 3(bheKTMBHBIN paguyc NnepeMYHOro obnaka B i -M CLeHapuu, M;
£i4- yncno PuuapacoHa;
& - nrnowaab aBapunMHOro OTBEPCTUS, M 2

Smﬂ.}: - Sd)d)eKTMBHaﬂ nnowaab SM1nccumn n3 pasrepmeTn3npoBaHHoOro OGOpyﬂ,OBaHVIFI, M 2 ;
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Sy;‘ - FOpu3oHTaribHada gucnepcud npn pacceaHnn nepBn4HOro obnaka B i-M CcueHapuun, m;

i .
Sﬁ' - TOpU3OHTanbHas AUCMepcust Mpu paccesHuM BTOpUYHOro obnaka, obpasylollerocs Ha § -in

} i _ o
cTagumn MOCTYMIEHNst OMacHOro BellecTBa B aTMocdepy B i-M cueHapum (Npy pasninyHbIX ESJ.J' = S}.f,

OTC.ERID T TH H £
S_}l:’ ) Sy:', Sy:’ ) Sy:', Sy:’), M;
S_g]' - BepTuKanbHada gucnepcua npu paccedaHun nepBUHHOIo obnakaB i-m cueHapumn, Mm;

i o
S5 - BepTMKanbHas AMCNepcrs Npu paccesiHUM BTOPUYHOro obnaka, obpasyloLierocs Ha {-i cTaaum

. ESI _ Slﬂi SDTC.Bhﬁ
NoCTynneHna onacHoro sewiecrtsa B aTMoccbepy B I -M cUeHapuu (I'Ipl/l Pa3nnYHbIX T MaEr, a1

T TH H &
2 Szz' y M, Szz' ), M;

Sl:lﬁl:lp - MakCuMarsbHada nnowanb NoBepPXHOCTU XXNOKOCTU BHYTPU O60pyp.OBaHM$|, M 2 ;

S’I‘p - NNOLLAAb NONEPEYHOr0 CeYeHNs TPyGONpoBoaa, M2 ;

0 .
- TemnepaTypa B obnake B HavarnbHbIi MOMEHT BpeMEHU (Ha MecTe Bbibpoca), K;

T;- - TemnepaTtypa, MNpu KOTOPOW HaxoOUTCs OrnacHoe BeLLeCTBO BHYyTpM 00OpyaoBaHUst B i -M
cueHapuu, K;

Taq:q:z' - adhdbekTVBHas Temnepatypa cpeabl B nepBUYHOM obnake B i -M cueHapuu, K;

[
Taq:cpz'- acbdpekTMBHAs TemnepaTtypa cpefbl BO BTOPUYHOM obGnake, obpasytowemcs Ha [ -1 ctagum

} i _ i
NMOCTYNIIEHUS OMacHOro BellecTBa B atmocdepy B I -M cueHapuu (Npy pasnnyHbIX ET;.;I;..;I;.J' _T;q:.q:.z' ,

Tt Toppi, Totwi, Togbi, Topi), K;

Tsnsu- TemnepaTypa Bo3ayxa, K;
T am - TeMnepaTypa KUNEeHWs XXWAKOro ONacHOro BeLLecTBa npu JaBneHun LK

- TemrnepaTypa NoAcTUNaoLen NOBEPXHOCTU, Ha KOTOPYH MPOMCXOOMT MPOMMB KUAKOW dhasbl
onacHoro BeLlecTBa, K;

Tms.pa,: - TemnepaTtypa MOACTWMAaloWeENn MNOBEPXHOCTU, HaA KOTOPOM MpOUCXOOUT paccesiHue
BblOpoca, K;

I7 - 06beM, M- :

E’} - 06bem 0BGOpyLnoBaHNA B i -M CLieHapuu, M3; npu Beibpoce ¢ TpybonpoBoga, Ha BXoge KOTOPOro
CTOUT KOMMpeccop (Hacoc), NPUHUMAaETCS PpaBHbIM 6ECKOHEYHOW BENUYMHE;

Vacl:cl:z‘ - a0hEKTUBHbI YerbHbIN 0GbEM Cpeabl B NEPBIUYHOM OBMaKe B i -M CLEEHapWK, M- /KT

i
Fau:]:u:]:u:’ - 9(bPEKTUBHBIN yOernbHbIn 06beM cpefbl BO BTOpWYHOM obGnake, obpasytoliemMcss Ha | -i
cTagMM NOCTYNMEeHWs onacHoro BellectBa B atmocdepy B i -M  cueHapuum (MpU  pasfnyHbIX
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{ _ TrE 0TC ERIO iy TH H &
PVoppr = Vapgr, Vspdi , Vg, Vadgr, Vadgi, Vapdi), M /kr;
- 6e3pa3MepHa$| BCnomMorateribHaaA BerininHa rnpun pacyeTte ﬂ,VlHaMM‘-IeCKOVl CKOpPOCTH;

2py - KO3DUUMEHT NpU pacyeTe NPOOUT-YHKLNK;
& - BcnomoraTenbHbI ko3 PULMEHT Npu pacyeTe Yncna PuyapacoHa;

i .
& - nonylwmpuHa siapa BTOPUYHOrO obnaka, 06pasylolerocs Ha £ -it cTaauu NOCTYNNEeHUs ONacHoro

BeLLecTBa B aTMOCHeEPY B i -M CLieHapuu (Mpu pasnuyHbIX ff:'f =& f:'fmmﬁ CBDDBTBE BT M
Bp; - KO3PDULMEHT NpK pacyeTe NPOBUT-PYHKLUM;

Cj - KOHUEHTpaLmMa onacHoro BellecTsa B BO3oyXe B HeKOTOpOI;l TO4YKE B HeKOToprI7I MOMEHT BpeEMEHU

B i -M cLieHapuu, Kr/m= ;

1] . .
i - KOHLIeHTpauusa ornacHoOro BellecTBa B HEKOTOPOU TOYKE B HEKOTOPbIM MOMEHT BpemMeHW npu

paccesiHMn NepBMYHOro obnaka B i -M cueHapuu, Kr/m= ;

[ . .
Cj - KOHLEHTpauus onacHOro BellecTBa B HEKOTOPOU TOYKE B HEKOTOPbIM MOMEHT BpPEeMeHU Mnpu

paccesiHAM BTOpPMYHOro obnaka, obpasylollerocs Ha { -ii cTagum MNOCTYNNEHUs OMacHOro BellecTBa B

. I _ & OTC BRI r TH H £
aTMOCCeEpy B # -M CLieHapum (Mpy pasinyHbIX £ €5 =& | ©f o N A ] kr/m ;

CBETIE - KOHUEHTpauusi TomnuBa (MOXapoB3pbIBOOMACHOMO BELLECTBA) B CMECU C BO3[yXOM,

cootBeTcTBYytoLasi BKIMB, kr/m > ;

T - TENNOEMKOCTb NOACTWUMAIOLLEA NMOBEPXHOCTM, Ha KOTOPYH MpONMBaeTcsl OnacHoe BELLEecTBO,
Ix/kr/K;

CHETIE - KOHUEHTpauusi TonnuBa (MoXXapoB3pbiBOOMACHOMO BELLECTBa) B CMECU C BO3OYXOM,

cootBetcTBytowwas HKIB, UE ;

1 - KOHLEHTPaLMsi OMAacHOro BellecTBa B LIGHTpe obriaka B HEKOTOPbI MOMEHT BpemeHu npu

paccesiHMn nepBuYHOro obnaka B i -M cLeHapuu, Krim= ;

{
©ui - KOHLEHTpaLUA OMnacHoro BellecTsa B LieHTpe (Ha ocu) obraka B HEeKOTOPbLIN MOMEHT BpeMeHM

npu paccesHMn BTOpUYHOro obraka, obpasylollerocs Ha { -1 cTaguy NMOCTYNEeHUs] ONacHOro BellecTBa B

. I _ & OTC BRI T TH B
aTMocdepy B i -M cueHapu (Mpu pasmnyHbIX loy =y, Cn , Cui, Cw, Cwr, Cm), kv

fraan - YAENbHAsA BHYTPEHHSIA 3HEPTUs MOAMEeLUMBaeMoro Bo3ayxa, [K/Kr;

g - yckopeHue cBo6oaHOro nageHus, pasHo 9,81 M/Cg;

k7 - BcnomoraTenbHbIN KO3 MULIMEHT ANS BblYUCHEHUs MacluTaba MoHuHa-O6yXoBa;

F - BciomoratenbHbIi koaduUMeHT Ans BbluucreHus Mactaba MoHvHa-O6yxoBa;

Fy - paBneHne HachbILEHHOro napa onacHoro BeLlecTsa Npu Temnepartype Bo3gyxa, MM pT.CcT.;
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Py 74 - naBneHve HaCbILLLEHHOTO Napa ONacHoro BeLLecTBa Npu Temnepatype <4, MNa;

FomMIt
/) - nogada komnpeccopa, Kr/c; Heobxoguma npw pacyeTte BbiOpoca C pr60ﬂpOBOﬂa, Ha BXoae

KOTOPOro CTOMT KOMMPEeccop, B criyyae, ecni nrollaib aBapuiHoro oTBepcTusl Tpybonpoeoaa npeBocxoauT
20% nnoluanu norepevyHoro cevyeHnss TpyGonpoeoaa;

HAcoo
of - nogaya Hacoca, Kr/c; Heobxoguma npun pacyete Bbl6pOC8 C pr6onpoaop,a, Ha BXoade

KOTOpPOro CTOUT Hacoc, B crny4vae, ecnuv nnowiagb aBapuriHoro otesepctus Tpybonposoga npesbiwaeTt 20%
nroLaam nonepeyHoro cedeHns Tpybonposoaa;

’
& 4 - CKOPOCTb MOCTYMSIeHUs B aTMocdepy rasaoobpasHoro onacHoro BellecTsa, obpasytoLerocs npu

MIrHOBEHHOM BCKUMaHWM XUOKon dasbl B Crydae UCTEYEHUS XKUOKOrO OMacHOro BELLEeCTBa M3 pa3pyLUEHHOro
obopynoBaHus B cLeHapun 4, Kr/c;

N
&4 - CKOPOCTb MOCTYMMEHNsI B aTMOcdepy Kanenb (a3po3ons) onacHoro Beliectsa, 06pasytoLmnxcs

npy MrHOBEHHOM BCKUMAHWM >XMOKOM (pasbl B Criydae WUCTEYEHMSI KMOKOrO OfacHOro BeLlecTtBa U3
pa3pyLleHHoro obopyaoBaHns B cueHapum 4, Kr/c;

’
& g1 - CKOPOCTb MOCTYMNNEeHna B atMocdepy razoobpasHoro ornacHoro BewectBa, obpasyrowierocs

npn MrHOBEHHOM BCKUMNaHuUu )KI/I,CI.KOVI (basu B Crny4dae WucCTtevYeHuda >XnOKoro onacHoro BeulectBa W3
paspyLleHHoro TpybonpoBoda Mocre OTCeYeHUs aBapuUMHOro yyacTka B cueHapuu 4, Kr/c; npuHUmaeTcs
paBHon O Kr/c, ecnn KONMYEeCTBO OMACHOro BeLleCcTBa B OTCEKAEMOM Yy4yacTke aBapunHoro Tpybonposoaa
coctasnsieT meHee 20% obuien macchbl BbIOpoCa;

o
& 4oz - CKOPOCTb NOCTYNMEHMs B atMocepy Kanenb (a3po30ns) onacHoro BelecTsa, 0bpasyoLmxcs

NpM MrHOBEHHOM BCKMMaHUM XuAakoh pasbl B Cryvyae WUCTEYEHWUst XKMAKOrO OMacHOro BellecTsa K3
paspyLLUeHHOro TpybonpoBoaa Mocre OTCEYEHUs aBapUMHOrO yvactka B cueHapuu 4, Kr/c; npuHumaeTtcs
paBHon O Kr/c, ecnn KONMMYECTBO OMACHOro BELLEeCTBA B OTCEKAEMOM y4acTke aBapuMnHOro TpybonpoBoaa
coctaensieT meHee 20% obuien macchbl BbIOpoCa;

i .
&; - pacxog onacHoro BellecTBa (razoobpasHOro M HaxogsLlerocs B Xuakon gase) BO BTOPUYHOM

obnake, obpasytollemcs Ha [ -i CTagum NOCTYNNEHUst OnacHoro BellecTsa B aTMocdepy B i -M CLeHapum

(Mpn pasnuyHbIX qu =q;’-ﬁ, qu'ﬁmﬁ, qf, qlm, qf{, qf ), Kr/c; qu'mﬁ npuHMMmaeTcsa paeHbiM 0 Kr/c,

€CN KONMUYEeCTBO OMacHOro BeLlecTBa B OTCEKAEMOM Yy4acTke aBapuiHOro TpybomnpoBoda cocTaBnsieT
meHee 20% obLero konuyecTsa BbIOpOCa;

& gxaf5 - CKOPOCTb BbIOpOCA XMOKOrO OMACHOrO BELLEeCTBa NPU MCTEYEHUN KUOKOro ONacHOro BeLecTBa
13 paspyLueHHoro obopyaoBaHus B cueHapum 4, Kr/c;

OTC
&5 - CKOPOCTb BblIGpOCa OMacHOro BellecTBa MPU MCTEYEHMWU KUAKOrO OMacHOro BellecTBa M3
pa3pyLLUeHHOro 060pyA0BaHMsA NOCHe OTCEeYEHNs aBapUItHOIO yyYacTka TpybonpoBoaa B cLeHapum 4, Kr/c;

i
d%i - CymMMapHbIA pacxofd OMnacHOro BeLLecTBa, HaxodsAllerocs B >uokon dase (kannsax), BO

BTOpPUYHOM obGriake, obpasytolleMcs Ha {§ - CTaguy NOCTYMNIeHNs OnacHoOro BelecTsa B atMocdepy B i -M

I _ = OTC BRI T TH H &
cueHapuu (Npu pasnmyHbIX ! i S ey, dwy , Twi, Fwr, Tai, Twr), kr/c;

i
%7 - CyMMapHbI pacxo[ OMacHOro BeLLeCcTBa, HaXOOALLEroca B Xuakoi dpase (Kannsx), Ha mecTe

3MUCCUN BTOPUYHOIO obnaka, o6pa3y}ou.|,er00$| Ha { -iA CTagun nocTtynneHna onacHoro BeuwlectBa B

0 _ O (o BEIG Or Orx O De
atmocdoepy B i -M cLeHapum (Mpy pasnnyHbIX {Ggi =9wi , Tui , Twi, Fwi |, Twi, $xi), kr/c;

{ . y
gcjﬂ.{i - Sd)d)eKTMBHbIVI CyMMapHbIN pacxod BO34yXa W OonacHOro eeulectsa (BKJ'IIO‘-Ia‘i-l XNOKYHO MU
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rasoobpasHyto asbl) BO BTOpPMYHOM obnake, obpasytowiemcs Ha { - CTaguu MOCTYMNIEHUs OnacHOro
. ] i _ L OTC EHIG r TH

BellecTBa B atMocdepy B i-M cueHapuu (NpyU pasnuuHbiX ¢ deymr =~ Teymi, Foymi , Feymi, Teymr,

'?'é{jm:', qumi ), Kr/c;
k - koHcTaHTa KapmaHa, paBHa 0,41;
Fi - paguyc LeHTpanbHoM YacTu (sgpa) nepBuYHOro obnaka B i -M cueHapuu, M;
£- Bpem4, C;

¢'- coctaBnswoLan BpeMeH (DOPMUPOBaHKUS NepBUYHOro obraka OT Hadyana BbiGpoca 40 BpemMeHU
OTCEYEHNS aBapuUMHOro yyacTka TpyGonposoaa B cLueHapuu 4, c;

g - MOMEHT BpeMeHH, Ans KOTOPOoro onpeaensTcs pasmepb! 3o0H AocTkeHns 0,5HKMB v BKIB, c;

L 2u - BpEMs ocpefHeHVst Npu pacyeTe AMCMNepcun BOOMb OCU Jf(ﬂy) , NIPUHMMaETCS B KaXK4oW Touke
paBHbIM BPEMEHW Npuxoda B 3Ty TOUKy obrnaka, Ho He meHee 600 ¢, c;

i
£; - ANWTEeNbHOCTb MOCTYMNMEHWs OMacHOro BellecTBa B aTMocdepy 3a cYeT UcTedeHus/ucnapeHuns

(Bpemsi hopmmpoBaHMSA COOTBETCTBYIOLLEr0 BTOPUYHOrO obnaka) Ha [ -/ cTaauu MoCTYNfeHUs onacHoro

BelllecTBa B aTMocdepy B i-M cUeHapuu (Npy pasnuyHbIX .é'zf =f-1-m , if'm'Bbﬁ , ff, ﬁlm, ﬁf{, ﬁf ), C;

OTC.BREID
f;‘ NnpuHAMaeTCcAa paBHbIM 0 C, ecCcnn Konn4ecTtBO ONacHOro BellectBa B OTCeKaeMOM Yy4dacTke

aBapunHoro Tpybonposoga coctasnsieT MeHee 20% obLiero konmyecTea BbIOpoCa;

Lynax 1 - BPEMS JOCTVIKEHUSI MaKCUMarbHON KOHLEHTPaLMM OMNacHOro BelLlecTBa B HEKOTOPOMN TOYKE B
i -M cueHapuu, c;

r
Einax - MaKcyMasibHO BO3MOXHAsi ANUTENIbHOCTb MCTEYeHMs1 ra3oobpa3Horo onacHoro BelecTBa M3
paspyLueHHoro obopyaoBaHus B cueHapum 4, c;

TH
Einax - MaKcyMaribHO BO3MOXHAsi ANUTENIbHOCTb MCTEYeHMs1 ra3oobpa3HOro ornacHoro BellecTBa U3
pa3pyLLUeHHOro 060pyAoBaHMs B cLieHapum 4 nocre ucnapeHusi nposvea, C;

Eyer - ANMUTENBHOCTL UCMAPEHUS MPONMBA MOCTIe OKOHYaHWSA UCTEYEHUS XWOKOro OnacHoro BeLLecTBa
4n§a cnydas, ecrnv NpogosikaeTcs uctedeHme rasosom gassl, C;

. ’

Eyer - BCTIOMOraTenbHas BenuyuHa npu pacyete fgp , C;
b !

Eyer - BCMIOMOraTenbHas BenuunHa npu pacyete fqap , C;

Pxam - BPeMsi, B TeYeHuMe KOTOpOro ornacHoe BellecTBO MNOCTynaeT B MepBuMYHOe oGnako M3-3a
MHTEHCUBHOIO kuneHus xwuakoro OB B nponuee 3a cyeT TENNONPUTOKa OT NoACcTUNatoLLLEen NOBEPXHOCTH, C;

!mmozwm - BPEMS NUKBMOAUMM aBapuitHOTO OTBEPCTUSI (pasrepmeTvsauuu) W MNponvea, C, ecrnu
NVKBMOALUMN HE NPOUCXOAUT, NPUHMMAETCsl paBHbIM 6ECKOHEYHOCTY;

fic - BpeMsl OTCEYEHMS aBapWiHOTO yyacTka TpybonpoBoaa [Bpems OCTaHOBKM KoMMpeccopa
(Hacoca)], c;

!
Lyme - cocTaBnsoLLAn BpeMeH (opMUPOBaHUs NepBuYHoro obnaka, c;
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fapz - BPEMS 3KCMO3MLIWMN, C;

i - QMHaMMYecKasl CKOPOCTb, M/C;

1] . .
Ylaihi - 9hheKTUBHASA CKOPOCTb ABWKEHWS MEPBUMYHOrO obrnaka B i -M CLeHapuuM B HauvarbHbIii
MOMEHT BPEMEHU (Ha MecTe Bblbpoca), M/C;

i
Yagdgu - ahhpekTMBHAs CKOPOCTb ABWKEHWUS BTOpMYHOro obnaka, obpasytouierocs Ha { -i ctagum
. E { — . i
MOCTYMNMEHNs onacHoro BellecTBa B atmocdepy B i -M cueHapuu (Npu pasnuyHbix * ¥ladgy ~ ¥0achdi |

0T EBID r TH H g
Moy, ¥0ads , ¥0add , Y0achdd , ¥0achehi ) HA MecTe BbIGpoca, M/c;
{11 - CKOPOCTb BeTpa Ha BbicoTe Z{(1, M/C;

Ly - BcnomMoraTernbHasa BenuymnHa npu pacyete Ynucna PI/Napp.COHa, Mm/c;

Eepx
Hum - CKOpOCTb MOAMELUMBaHWSA BOo3dyxa B ob6nako 3a cyeT guddysmm B BepTUKANbHOM

HanpasneHun, M/c;

Yapdi - adppeKkTMBHAS CKOPOCTb ABMXEHSI NEPBUYHOTO 06naka B i -M cLeHapui, M/c;

i
Yahds - adphekTMBHAA CKOPOCTb ABWKEHMS BTOPUYHOrO oGnaka, obpasylowerocs Ha { - cTagum
B ; i — . K
MOCTYNNEHNs1 OMacHOro BellecTBa B aTMocdepy B i -M cueHapuu (Npy pasnuuHbiX * ¥agdgd ~ Hadd ,
OTC ERIG r TH H &
Bahdi , Hachdr, Yadds, Yadehs, ¥addi ), M/
W..- BCcnomoraTtenbHas BennynHa npu pacyete 4ucna PuyapgcoHa, M/c;

X - NpocTpaHCTBEHHasn NepemeHHasi (KoopAauHaTa BAOoNb BETpa), M;

X[ - paccTosiHMe OT MecTa BblGpoca [0 MNOCKOCTM, NeprneHAuKyNApHON HanpaBneHuio BeTpa, Ans
KoTopou onpegenstoTcs pasmepsl (No ¥ nno z ) 3oH goctmkeHus 0,5HKMB 1 BKIMB, wm;
! . .
%37 - KOOpAMHAaTa 3aaHel KPOMKU BTOpuYHOro obnaka, obpasytoLlerocs Ha { -i cTaguy NocTynneHus
B E i — . .
onacHoro BellecTBa B aTMocdepy B i-M cueHapuu (Mpy pasnuyHbiX * &z = fg | Xap , i

H e
&ay, &ai), M

i
Ami - KoopOuHaTa nepedHel KPOMKM BTOpuYHOro oGnaka, obpasywoulerocs Ha § - crtaguu

. i _ = a7 BRIO
NOCTYMNMeHNa onacHoro BellecTsa B atMocdepy B i-M cueHapum (Npu pasnnyHbIX ! X = Fmi, T

r _TH _H _e
Ami, fmi, fmi, fmi), m;

%17 - KoOpAMHATA LieHTpa NepBuYHOro obnaka B I -M cLeHapu, M;

F - NPOCTpaHCTBEHHAA nNepemMmeHHasn (KOOp/J,VIHaTa, nepneHaunkyrdapHaa HanpasieHUuo BeTpa), M;

J0 - paccTosHue oOT ocwu Bb|6poca no I'Iepl'leHﬂVIKyﬂFlpHOIZ NOBEPXHOCTU 3eMJIN NITOCKOCTU, ANA
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KOTOpOM onpegenstTca pasmepbl (M0 X no £ ) 30H goctuwkeHusa 0,5HKMB w BKIB; ans nnockoctw,

npoxopasiLlien Yepes ocb Bblbpoca ¥q = 0, Mm;

= - NPOCTPaHCTBEHHAA NnepemMeHHad (KOOp,D,I/IHaTa BbICOTbI), M;

£ - BblCOTa Haf, NOBEPXHOCTbLIO 3eMIU MMOCKOCTU, And KOTOpOIZ onpenenarnTca pa3smMmepbl (FIO X Knno

F) 30H goctmxkenus 0,5HKIB n BKIMB, ans noBepxHocTu 3emnun £ =0, m;
Zi[) - cTaHOQapTHasg BbICOTa, Ha KOTOPOW 3a[aeTCcsi CKOPOCTb BeTpa, NpuHMMaeTcs pasHon 10 m;
ZqnE - XapakTepHbIA pasmMep LWepoXoBaToOCTM NOBEPXHOCTHU, M;

ZBKHB (X.¥.Z) - COOTHOLIEHME, ONMChIBaIOLLEe MOBEPXHOCTb B MPOCTPAHCTBE C KOHLEHTpauuen
BKIB;

ZD,SHKHE.(xs ¥, Z} - COOTHOLLEHME, OMUCHIBAIOLLEE MOBEPXHOCTb B MPOCTPAHCTBE C KOHLEHTpaLmel
0,5HKT1B;

- GespasamepHas BcriomoraTeribHasi BENMYMHA NpU pacveTe CKOPOCTM MOAMELUVBaHMSA BO3dyXa B
obnako;

& - o6 bemHas [ons razoBon (pasbl B 060pyaoBaHuu;

& i - MoKa3aTernb CTENEHHOW 3aBUCUMOCTM CKOpPOCTHK BeTpa OT BbICOThI;

© - BcnomoratenbHbi koabduument, §=1+a g ;

‘Y- nokasatenb agnabaTbl ONacHOro BellecTBa B razoobpasHoi gase;

fy - BCMOMoOraTenbHas BenunymHa npu pacyete 9y ;

Ymme ~ 0,63 - KO3(PMPMUMEHT npoNoOpLMOHANbHOCTU NpU  pacyeTe Bo3dyxa B ob6nake npu
NnoaMeLLnBaHUn Yepe3 6OKOBYO NOBEPXHOCTb;

d - BcnomoraTenbHas BenuyuHa npu pacvete 7y ;
00 - BCnomoraTenbHasi BENMYMHA Npu pacyeTe Ty
¥ - BcnoMoraTenbHas BENnuYMHa npu pacyete AMHaMNYECKO CKOPOCTY;

A - KO3 puUMeHT TenrnonpoBOAHOCTN MNOACTUMAKLWEN MOBEPXHOCTU, HA KOTOPYK NponmnBaeTcs
onacHoe BellecTBo, BT/K/Mm;

k- MondpHaa Macca onacHoro BellecTBa, Kr/Monb;

H eozm- MONsIpHas Macca Bo3ayxa, Kr/Monb;

Hapdi - appekTMBHAsA MonspHas macca rasoobpasHoii CMecu omnacHoro BellecTBa C BO34yXOM B
nepBUMYHOM OGrake B I -M CLieHapuu, Kr/Monb;

{ ,
."-"-I'altlltl:'- Sd)(*)eKTVIBHaFI MondapHaa mMacca Fa3006pa3HOVI CMecn onacHoro BellectBa C BO3yXOM BO
BTOPU4YHOM obnake, 06pa3yrou.|,eMCF| Ha -1 CTagun nNocTtynieHnd onacHoro sellecrtsa B aTMOCCbepy B i-M
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i _ BEI
cueHapuu (Npu pasnuyHbIX f#acpq::' —#fq:q:f, I-*g%ccpr;' , P‘«l;q:q::', P‘«?{:q::', F*I;q:q::', P‘«gq:q::' ), Kr/Monb;
T - yncno, pasHoe 3,14159;

o2y (T34, T4) - nnoTHOCTb ra3006pa3HOro ONacHOro BELLECTBA MpU Temnepatype 141 AaBEHWM
Pe(Ta), krim?

&7 - NNOTHOCTb ra3oBoW a3kl ONAacHOro BelecTea B 060py40BaHUN B i -M CLiEHapUK, Kr/m= ;
“Eozm - NNOTHOCTL BO34YyXa B OKPY»KatoLLEen cpeae, krim ;
£ 4 - NNOTHOCTb XAKOTO OMACHOO BELLECTBA, KI/M- ;

52 - NNOTHOCTb ra3006pa3HOro ONacHOro BelecTBa Npu TeMmnepaType KuMeHust u AasneHun i,

Kr/m= ;

£ - NNOTHOCTb MaTepuana noAcTUNaloWel MOBEPXHOCTW, Ha KOTOpYl MpoNvBaeTcs onacHoe

BELLECTBO, Kr/m > ;

a1 - 3hEKTMBHAA NMOTHOCTL Cpeabl B NEPBUYHOM obnake B i -M cLeHapuu, kr/m> ;

a5'53¢.¢.;' - acbchekTUBHAs MNOTHOCTL Cpedbl BO BTOPMYHOM obGnake, obpasyrowemcs Ha { - cTaguu
MOCTYNMEHNA ONacHOro BellecTBa B atMocdepy B i -M cueHapun (Mpy pasnuyHbIX { -'5'531:1:::1:11' =-*3'§£c1:c1::' ,
'Dggflﬁ?bﬁa '05'313'313'!' , P ;'%El:ﬂ' , ¥ ::1::::1::‘ , ﬂgq:q::' ), Ki/M=

ﬂfbﬁ - NSIOTHOCTb OMacHoro BellecTBa B MepBMYHOM obnake B HayarnbHbIA MOMEHT (Ha MecTe

BblOpoca) BpeMeHu B i -M CLeHapuum, Kr/m= ;

{ .
£y - NMNOTHOCTb OMNacHoro BellecTBa B Ha4yalbHbIW MOMEHT BpPEMEHM BO BTOPUYHOM obnake,

obpasylolemest Ha - cTaguy NOCTYNNEHUsi OMacHOro BellecTBa B aTMocdepy B i-M cueHapuu (npwu

i BHI BRI .
pasfinyHbIX £ o; =ﬂ?, ﬂme , ﬂf, .C'!I"H, ﬂﬁ{, ﬂf ), |<r/|v|3; ﬂme npuHnmaeTtcsa pasHon 0 Kr/M3,

€CINN KOSNIMYECTBO OMaCHOrO BeLLEeCTBa B OTCEKAEMOM Y4yacTke aBapuiHOro TpybGonpoBoda COCTaBnseT
meHee 20% obuen macchl BbIbpoca;

@y - Aucnepcms BOONb ocn .V (B MonepeyHoM HanpasneHun), M.

O6o03HaYeHne UHOEKCoB
r - cTagusi aBapun, Ha KOTOPOW MPOUCXOAUT MCTEYeHMe ra3oobpasHOro OnacHoro BellecTBa U3
06opyaoBaHNSA NPU HanNU4YnM NPonuBa;

M - cTagusl aBapuu, Ha KOTOPOW MPOUCXOAUT WUCTeyeHue rasoobpasHOro onacHoro Bellectsa U3
o6opynoBaHMs B OTCYTCTBUE NPONMBA;

e - CTaaus aBapuu, Ha KOTOPOW MPOWUCXOAMT MCMapeHuMe OMacHOro BeLlecTBa, OCTaBLUErocsi B
obopynoBaHum (NPoOnMB OTCYTCTBYET);

X - CcTaguMsl aBapuu, Ha KOTOPOM NPOUCXOAUT WCTEYEHME >KMOKOrO OMacHoro BellecTBa W3
obopynoBaHus;

n - ctTagnda aBapuun, Ha KOTOpOVI nponcxoguT ncrnapeHmne ornacHoro eBeliecrtsa 13 npoJinea,
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oTC. Bbl6 - CTaaMs aBapuK, Ha KOTOPOWN MPOUCXOAMT UCTEYEHME XXWMOKOro OMacHoro BellecTBa U3
pa3pyLleHHoro Tpy6onpoBoaa Nocne 0TCeHYeHs aBapuimHOro yyacTtka.

O603Ha4eHue pyHKUUN
| |- Momynb BenuumMHbI, paBeH CaMOil BEMUUMHE, €CRM BENMMYMHA GOMblUe HYMsl, U BEMWYMHE CO

3HakoOM MUHYC, eClnn BEJNIM4YMHa MeHbLUE HyIA; Hanpumep, 5= |_ 5',

51811 - 3HaK BENMYMHbI, paBeH 1, ecrnu BenuuMHa Gonblue Hyns, MUHYC 1, ecnu BennynHa MeHbLue
Hyns, n 0, ecnun BenuuuHa 0; Hanpumep, 1= sign(5)

tmin - MMHUMAanbHOE 13 BCeX 3HaYEHUiA, HanpumMep, = = it {3, 5};

min sutnl oiy, o, odg, L, Oy ) - pasHOCTb BeENUYUMHBbI @) U CyMMbl 27, @3 Dy ecnu aTa
pa3HOCTb BeNMYnHa nonoxurensHas, u 0 B NPOTMBHOM Criyyae;

n n
oy = 2oy ey T 2oy
min sum oy, oy, ffg, L Ol ) = k=1 : e=2 |
Hanpumep,
2-(1+3+ P+ 2-(1+3+ 4y -
it su(2, 1,3, 4) =~ )+[2 ¢ | _-6+6_
2 2
nnm
-(1+53+4)+|3-(1+3+4
min sum(3, 1,3, 4) = ‘ il i )I=1+1=1'

2 2

oo
[a)= _[xﬂ_lé'_x.:fx
0 - ramma-pyHkums (I -dbyHKUMK, uHTerpan iinepa BToporo poaa) npu o+ 0.

OCHOBHble COOTHOLLEHUS Anst I -cbyHKLmK:
TMa) =@ -Dla-1).
e+ =alia).
I'h=1.

T(0,5 =~fm
EXp( X) - akcrioHeHTa AEUCTBUTENBHOTO Yncna X (Yicno € = 2,71... B cTeneln X, g% ), Hanpumep,

exp(~0,3) = 0,74081822068 . exp(1,3) = 36692966676 .

In( x) - HaTypanbHbIf norapupm OENCTBUTENBHOMO ymcna X ; Hanpumep,

In{ 0,740818220) = 03000 _ exp(3.669297) =13 .

arctg (x) - apKTaHreHc [eNCcTBUTENBHOrO Yicna X (B paguaHax), Hanpumep, rctg (1) =0,78535s

MpunoxeHne N 3

Cxembl pacnpocTpaHeHnAa nepBnN4YHOro n BTOpnU4yHoOro o6nakoB (C YKasaHneM XapakTepucTtuk
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ob6nakoB)

KoHTYDb HIOKOHUEHTPALIMM

— _ _  Kowrypu gocrioxenna
3383HHON KOHUBHTPALIMM

S —-—

T e — -

Puc.3.1. Cxema pacnpocTpaHeHusi NnepBMYHOro obnaka

Puc.3.2. Cxema pacnpocTpaHeHns BTOPUYHOro obnaka

MpunoxeHne N 4

Bo3MoXHble KOHUrypaumm o60pyaoBaHUA U CXEMbI €ro paspyLueHuUst
1. INA eMKOCTU C ra3oM UMW XXUaKol hasoii BO3MOXHO MIHOBEHHOE paspyLUueHue (paspbiB) eMKOCTU U
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BbIOPOC BCEr0 COAEPXKMMOro B OKpyxawLyto cpegy (cueHapui 1 wunu cueHapui 3; B COOTBETCTBMM C
puc.4.1, 4.2).

ol i i T i i

i i i i i

Puc.4.1. MrHoBeHHOe paspyLueHne eMKOCTU € ra3oMm (cueHapun 1)

[ )

s

YT i

F il rrrrridll
Puc.4.2. MrHoBeHHOE paspyLLeHne eMKOCTH C xuakon ason (cueHapun 3)

2. [Ina emKOCTM C rasoM wnmn Xuakon ¢a3on BO3MOXHO OOpasoBaHME aBapuUHOIO OTBEPCTUS
(pasrepmeTnsaummn) B CTEHKE €MKOCTM M NOCEayoLLEee NCTEYEHNE ra3a 1 (Mnn) XnOKOCTU B OKPY>KAKOLLYHO
cpeay (cueHapuii 2 wnn cueHapwun 4). lNpu pasrepMeTu3auum emMKOCTU C XMUAKOM ¢ha3or BO3MOXHO
obpa3oBaHMe OTBEPCTUS KaK BhILLE, TaK U HXKE YPOBHS XXMOKOCTU (B COOTBETCTBMU C puc.4.3-4.5).

|

Gl S i L e EEr Bl

Puc.4.3. PasrepmeTunsauusa eMKoCTH C ra3om (cueHapui 2)

Er

Eir oA P E

Puc.4.4. PasrepmeTnsauust EMKOCTU C XUAKOW 0a30i Bbille YPOBHS XUOKOCTU (CLeHapuii 4)
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Elrr T ey

Puc.4.5. PasrepmeTnsauunst eMKOCTU C XUAKon ha3on HUXe YPOBHS XKUOKOCTU (cueHapun 4)

3. Ons eMKoCcTM C rasoMm unu xuakon pason C npucoeguHeHHbIM TpybGonpoBOAOM BO3MOXHbI
obpa3oBaHMe aBapuiHOrO OTBEpPCTUS (pasrepmeTu3auun) B cTeHke Tpybonposoga nvbo NOMHbIM pa3pbiB
TpybonpoBoga Ha HEKOTOPOM PacCTOSHUM OT EeMKOCTU (cueHapwui 2 wnu cueHapun 4). TMpu atom
TpybonpoBog MOXeT ObiTb OCHAlLleH 3anopHOM apmaTypoi, KoTopasi npu cpabaTblBaHWM M3onupyeT
pa3repmMeTM3NpoBaHHbIN  (paspyLUeHHbIA) YyyacTok Tpybonposoga OT emMkocTM. B aTtom crnyyae B
oKpyXarwLlylo cpegy nocTynawT ra3 v (unu) xugkocTb WM (unu) AByxdasHbeli notok. Ha puc.4.6-4.8
OTCeKaeMbIl y4yacTok aBapuiHoro TpybonpoBoga o6o3HayeH 1 M pacrnofiokeH cnpaBa OT 3aBWPKKW,
KOTOpasi, B CBOO oyepenb, pacnonoxeHa Ha TpybonpoBoae OKono eMKOCTH.

S i L £

Puc.4.6. PasrepmeTnsaumsa TpybonpoBoda C ra3om, NPUCOeAMHEHHOTO K eMKOCTU (1 - OTCeKkaeMbln y4acTok
aBapwuiiHoro Tpybonposoga) (cueHapui 2)

( )

By AT TITTIFTTF i

Puc.4.7. PasrepmeTnsaums TpybonpoBoaa ¢ xugkow ason, NnpucoeguHeHHoro K eMKocTu (1 - otcekaemMbli
y4acToK aBapunHoro Tpybonposoga) (cueHapun 4)

_ ——— —_ k—-_——-:—_

BT FEEE & i £ALF #

Puc.4.8. PasrepmeTnsauus TpybonpoBoaa ¢ razoBon ha3omn, NpUCOeaMHEHHOrO K eMKocTH (1 - oTcekaemMbln
y4acToK aBapunHoro Tpybonposoga) (cueHapun 4)

4. [ns TpybonpoBoga C rasom Wnun Xuakon as3on C HarHeTaroLMM KOMMPECCOPOM WITM HacoOCOM
BO3MOXHblI 0Opa3oBaHMe aBapuUMHOro OTBEPCTUSA (pasrepmeTr3annm) B CTeHke Tpybonpooga nmbo NomHbIN
pa3pblB TpybonpoBoga Ha HEKOTOPOM pacCTOsiHUM OT KoMMpeccopa (Hacoca) (cueHapui 2 unu cueHapum 4).
Bo3MoOXHbI Takke paspylieHus (pa3repMeTusalumn) caMux KOMMPECCOPOB, HACOCOB, B TOM 4ucne no
NpyYMHE BbiAABIMBAHUS CalnbHMKOB Y 3NEKTPOHACOCOB, HEUCMPABHOCTU 3arNOpPHOW apmaTtypbl (BEHTUMNEN) U
T.40. Mpn atom TpybonpoBog MOXEeT ObiTb OCHALLEH 3anopHOM apMaTypoun, koTopas npu cpabaTtbiBaHUM
N30MnMpyeT pasrepMeTU3MpoBaHHbIN (pa3pyLUeHHbIA) y4yacTok TpybonpoBoga oT komnpeccopa (Hacoca). B
3TOM Criydae B OKpyXKaloLlylo cpegy MOCTynatoT ra3 u (Mnu) XugkocTe M (Mnun) OByxdasHbin NoTok. Ha
pnc.4.9, 4.10 oTcekaeMblll y4acTOK aBapulHOro TpybonpoBoga o6o3HaveH 1 M pacnonoxeH crnpasBa OT
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3aQBMXKN, KOTOpad, B CBOKO o4epenb, pacnoryioXXeHa Ha pr60ﬂpOBOﬂe OKOIo KkomMrnpeccopa (HaCOCG).

Li
N 3 -
ry

FEA PR ER PSR s

Puc.4.9. PasrepmeTnsaumsa TpybonpoBoaa € ra3oM, NprucoeguHeHHoro K komnpeccopy (1 - oTcekaemblit
y4yacTok aBapuiHoro Tpybonposoza) (cueHapun 2)

A L rrrrrrr
Puc.4.10. PasrepmeTtusaums TpybonpoBoga ¢ xugkomn gpasoin, npucoeanHeHHoro K Hacocy (1 - otcekaembin
y4acTOK aBapuiHoro Tpybonposoga) (cueHapui 4)
Mpunoxexne N 5
Bo3MoXHble cTagun pa3BUTUA aBapMNHOMN CUTyauumn
B ob6wem crnyvyae MOXHO BbiaeNuTb BOCEMb BO3MOXHbLIX CTaAu pasBUTUsSi aBapuUMHON CUTYaLIN:
paspyLueHme obopyaoBaHus 1 obpasoBaHMe NEPBMYHOIO 00Naka;
NCTeYeHME XMAKON dasbl 4O OTCEYEHNsT aBapUNHOIO y4yacTka;
NCTEeYEHME XMNOKON hasbl U3 aBaPUIMHOTO y4acTka Nocrne ero 0TCe4eHns;
NCTeYeHve rasa npy HanU4Mn NPosiMBa XuakKom dasbl 1 McnapeHue ¢ NponmvBea;
NcTeYeHre rasa us paspyLLeHHoro obopyaoBaH1s Npu OTCyTCTBMU NPOSMBA XuaKow dasbl;

nUcnapeHne Cc nponveBa MpU OTCYTCTBUM WUCTEYEHMSI KUAKOCTM MWNW ra3a W3 paspyLleHHOro
obopynoBaHus;

ncnapeHvne M3 eMKOCTU Npu OTCYTCTBMU NPOSIMBA;
3aBepLUEHNE aBapum [NTMKBUOALNS aBapuUMHOIO OTBEPCTUS (pasrepmeTur3aumm) 1 nponmeal.

Kaxxgas 13 BblllenepeyncrieHHbIX CTaauii BHOCUT CBOW BKMad B CyMMapHylo Maccy Bbibpoca
onacHoro BeLlecTsa.

Ha «kaxgow cragum aBapum ¢opmMupytoTcs CBOM obnaka OmacHOro BellecTBa B aTtMocdepe
(nepBMYHOE 1 BTOPUYHbIE).

B 3aBucMMOCTM OT cleHapusi, KoHdurypauum oGopyooBaHUsl, Xapakrepa paspyLlUeHUsi, CBOWCTB
onacHOoro BeLlecTBa U AeVCTBUI NO NUKBUAALMN aBapuM OTAeNbHble CTaauy M3 NpUBEeAEHHbIX Bbille MOryT
nMB0o NpUCyTCTBOBATL, NGO OTCYTCTBOBATL B TOM MIN UHOW aBapUAHON CUTyaLuN.

I'Ipep,nonaraeTc;l, YTO Ha KaXKaow ctagum npouecc nporekaeT CtaunoHapHO.

Ons fbonee TOYHbIX pac4yeToB AOO0nycKaeTcAd pa36MeH|/|e nepeyvmncrieHHbIX CTagun Ha OTAEenNbHble
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noacTagum MeHbLUEN npoaoOJKUTENTbHOCTW. [Ons kaxgon nogcragum B 9TOM cny4yae onpenendrTcd
BXOAHblEe OaHHble, YKa3aHHblE B MNPUITOXEHUU N 6, c y4yeTOM N3MEHEHUIA B CUCTEME, npouncleawnx Ha
npeabiaywmnx noacragunsax.

Cuenaputi 1
PaspyweHne ob6opyaoBaHusi ¢ BbIOpocOM Bcero obbema onacHoro BellecTBa, obpasoBaHue
nepBuMyHOro obnaka, paccesiHne MepBUYHOro obnaka W BO3AENCTBME Ha OKpyxarwlyl cpegy (B
cooTBeTCTBMU C puc.4.1 npunoxeHus N 4).

CuyeHaputi 2
PaspyweHre obopynoBaHMs U UCTEYEHWE rasa M3 paspyLleHHOro obopyaoBaHWUsi MpU OTCYTCTBUU
nponuBea Xuakon asbl; paccesiHue obnaka M BO3AENCTBME Ha OKpyXaloLlylo cpegy (B COOTBETCTBUM C
puc.4.3, 4.6, 4.9 npunoxexusa N 4).

Mpn n“cTeyeHUn rasa m3 paspyLUEHHOro TPyGOMpoBOoAa BO3MOXHO OTCEYEHME aBapuiiHOro y4yacTka
TpyGonpoeoaa (NMnGo B peaynbTaTe MUCMONb3OBaHUS 3aropHOM apmaTypbl, NGO B pe3ynbTate OCTaHOBKM
KOMMNPEeCccopoB, NoJalLLyX OrnacHoe BeLecTBo B Tpybonposod, NMGo B pesynbTate v TOro M OpYroro) u
UCTeYeHMe OnacHoro BELLECTBa U3 HEro.

Bo3MoxHO npekpalleHne BbIGpoca nyTem NUKBUAALIMM aBapUIAHOTO OTBEPCTUS (pasrepmeTr3anmn).

CuyeHaputi 3

PaspyweHne obopyaoBaHMs C >XMOKMM OMacHbIM BELLECTBOM, BbIOPOC OMacHOro BeLLeCcTBa B
OKpY>KaloLLyo cpeqy, Npy HanuuMmM neperpesa y Xuakon gassl BO3MOXHO €e BCKuUnaHue ¢ obpa3oBaHneM B
aTMocdepe rasokanenbHoro obnaka (B cootBeTcTBUM C puc.4.2 npunoxeHuns N 4). YacTb xunagkon ¢asbl
MOXET MPOMUTLCA Ha MNOACTUMAOLLYH MOBEPXHOCTb - NMnBO B obBanoBaHuWe, NMOO Ha HeorpaHWYEHHYHo
nnowagb. Ecrnn TeMnepartypa KuUneHna XUOKOCTU MNpu 3TOM MeHblle TemnepaTtypbl MOBEPXHOCTU, TO
NPOM30OMAET BCKMMAHME XUOKOCTU MPU ee CONPUKOCHOBEHMM C nogcTunarowen noBepxHocToio. 3 rasoson
dasbl, cogepxaBLuenca B 060opyaoBaHum, n3 obpasoBaBLLENCS NMPU BCKUMAHUM 3@ CYET NeperpeBa Xuakomn
asbl rasokanenbHoM asbl U K3 rasa, obpasyloLlerocs npu KANEHUM nponuea, obpasyeTcs nepBUYHoE
obnako, KOTopoe paccemBaeTcs B aTMocdepe, BO3AENCTBYS Ha OKPY>KaIOLLYYHO cpeay.

M3 nponvea npoucxoauT UcnapeHne onacHoro BeLecTBa, B pe3ynbTaTte Yyero obpasyercs BTOPUYHOE
obnako, KOTopoe Takke paccenmBaeTcsi B aTMocdepe, BO3OENCTBYS Ha OKpPY»KatoLLyto cpeay.

Bo3amMOXXHO MpekpalleHMe MOCTYNIIEHNs OMacHOro BeLeCcTBa B OKPYXKAlOWYH cpedy nyTem
NVKBMZALUMN NponuBa.

Cuenaputi 4. Aeapuu Ha emKocmu

PaspyweHne 060M0YKM €MKOCTM BbIWE YPOBHA XWUOKOCTM W ONUTENbHOE WUCTeYeHune rasa u3
paspyLUeHHOro obopyaoBaHMs MpuU OTCYTCTBMM MNPOnMBa >KUOKOW asbl (ECNM KUOKOCTb HaXOAUTCS B
neperpeTom COCTOSIHUM, TO MPOWCXOAUT BCKMMAHME KWOKOCTW, B pesynbTaTe KOTOPOro B OOMOMHEHWe K
rasoBoi pase, cogepxkallencss B €MKOCTM Ha MOMEHT Hadyana asapuu, [obaButcsa rasoBas ¢asa,
obpa3oBaBlUasiCa NpW KUMEHMKU), paccesiHMe ra3oBoro obfaka OMmacHOro BellecTBa (BTOPUYHOIO) U
BO3OENCTBME €ro Ha OoKpyXawLwylo cpeqy (B cootBeTctBum € puc.4.4, 4.5 npunoxexumsa N 4). MNocne cnaga
OaBIEHNss B EMKOCTU OO atMOCGEepHOro nocTyniieHMe OnacHOro BeLLeCTBa B OKpyKatollyl cpeny byoer
00yCnoBMeHO NWb UCMAPEHNEM OMAaCHOro BEeLLeCcTBa C MOBEPXHOCTU XMAOKOCTU B eMkocTu. [pun atom B
aTmocdepe obpasyeTcda BTopuyHOe o06nako, cocTosiiee K3 rasoobpas3HOro OMacHoOro BeLecTBa,
MoCcTynawLLero M3 pasrepMeTU3MpoOBaHHOW €MKOCTU 3a cyeT ucnapeHuns OB u3 Hee. BTopuyHoe o6Gnako
OyneTt chopmupoBaTbCs Ha MeCTe aBapuu OO Tex Mop, NMOKa He WCMapwuTCsl BCE OMacHoOe BELLEeCTBO U3
emMKocTM. Bo3amMOXHO  mpekpawieHve BbiOpoca NyTeM  NUKBMZAUMM  @BapUMHOTO  OTBEPCTUSA
(pasrepmeTusauunm).

PaspyweHne 00OMOYKM EMKOCTU HKe YPOBHS KMAOKOCTM M WUCTEYeHMe >Xuakon pasbl u3
paspyLueHHoro obopyoBaHnsi, 0bpasoBaHue Nponnea Ha MecTe Bbibpoca.

Ecnn xugkocTeb B €MKOCTW Haxogunack B MeperpetoM COCTOSIHMKM, TO MPOUCXOOUT BCKUMaHWe
KMOKOCTM cpasy nocrne ee BbiGpoca U3 eMKOCTU M obpasoBaHne B aTMocdepe ras3okanerbHON B3BECH.
3atem, ecnv TemnepaTypa KUMeHWsI MeHblle TemnepaTtypbl NMOBEPXHOCTM, MPOUCXOAUT KUMEHUE XUOKOW
dasbl (TOM ee vyacTu, YTO He y4yacTBoBana B (DOPMUPOBAHWUM ra3okaneribHol B3Becu B aTMocdepe) npu
NponvBe ee Ha NOACTUMAIOLLYI0 NOBEPXHOCTb. [pu aTom 13 rasa, o6pasoBaBLIEerocs npu KUNeHnM nponvea,
a TaKKe M3 rasokaneribHoM B3Becu BbiGpoca, NOCTYNMBLLIErO U3 eMKOCTM B aTMocdepy 3a BpeMs KUMeHus!
nponvea, dopmupyeTcsl nepBuYHoe 06rako, KOTopoe pacceuBaeTcsi B aTMocdepe M BO3OEWCTBYET Ha
OKpYXXatoLLyto cpeay.
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Mpn UcTeYeHNM NeperpeTon XKUOKOCTU BbIOpOC xMakon dhasbl BCKMNAET A0 BbINaAeHUsl Ha 3eMIito,
obpa3syss B aTMocdepe rasokanesnbHylo B3BECb OMacHOro BellecTBa. [lpyu aTom B atmocdepe obpasyetcs
BTOPWMYHOE 0bnako, cocTosiee U3 ra3oobpa3HOro onacHoOro BELLECTBA, MCNapUBLLETOCHA C Nponvea, u (Mpu
BbIOpOCE MeperpeTon XuOKOCTM) M3 rasokanenbHol B3Becu, obpasytouiencsa npu BckunaHum OB cpasy
nocne Bbibpoca. Takoe BTOpUYHOe 06rnako Gyaetr dopmmpoBaTbCsl HAa MeCcTe aBapum O Tex Mop, rnoka
OyneT cyuwectBoBaTb BO3MOXHOCTbL BbliOpoca ugkoh dasbl, TO ecTb 4O MOMeHTa BblObpoca U3
obopynoBaHus Bcel xuakon dasbl, HaxoOMBLUEWCS Bbille YPOBHS pasrepMeTusauun. lMpuuem ecnu B
€MKOCTM Haxoaunacb neperpetas XWOKOCTb W eCcnu [aBfeHne MOrfno OnycTUTbCA HUXKe AaBreHus
HaCbILWEHHOro napa, TO MO Mepe BblTEKaHMS >XMOKOCTU BO3MOXHO BCKMMaHWE MeperpeToro OnacHoro
BelllecTBa B caMOW EMKOCTH.

Mocne okoHYaHWA BbIGPOCa XNAKOW hasbl U3 eMKOCTU HaYMHaETCH UCTedeHue ra3oBoit a3kl 3a cyeT
Hanuunsa N3bbITOYHOTO AaBNeHUs B eMKOCTU. Mpun 3TOM Ha cTagum UCTeYeHUs rasoBoi dhasbl NPOAOIKaeTcs
ncnapeHue nponvea. B pesynbTate B atmoctepe obpasyeTcs BTOpMYHOE 06Mako OMacHOro BeLLEecTBa,
cocTosiLiee U3 rasoobpa3HOro OnacHoro BeLecTBa, MCMapuBLUErocs C Mponuvea, M U3 rasoobpasHoro
onacHOro BeLLecTBa, NocTynaloLLero 13 paspyLleHHOW eMKOCTU 3a cYeT Hanuuna M3GbITOYHOro AaBneHus B
emMkocTu. Takoe BTOpUYHOE oGnako 6yaoeT dopmupoBaTbCs Ha MecTe aBapuu OO0 Tex nop, noka 6yget
CyLLLEeCTBOBaTb BO3MOXHOCTb BblGpoca rasoBoi (asbl U3 €MKOCTU 3a cyeT W3ObITOYHOro OaBneHus B
eMKOCTU W ucnapeHuss U3 nponuea. lMpudyem ecnv B €MKOCTU Haxoaunacb neperpetas >KUOKOCTb, TO B
cdopmMupytolleecs Ha MecTe aBapuu BTopuyHoe obrako 6yaeT nocTynaTe He TonbkKo rasoBas (hasa,
HaxoOMBLUAsICA B €MKOCTM Ha Hayano asapuu, HO M rasosas pasa, obpasylollasca npu BCKMNAHUM B
€MKOCTU C NeperpeTomn XuaKocTbio.

Ecnn paBneHve B E€MKOCTM CTaHOBUTCHA paBHbIM aTMocdepHoMy, TO rasoBas ¢asa wus
pa3repMeTM3NpOBaHHON EMKOCTU NepecTaeT NocTynaTb B OKPYXaloLLyto cpeay 3a cyeT M3bbiTka JaBneHus.
Ecnu nponve onacHoro BelecTBa Npu 3TOM €eLle He ucnapuncsi, To B aTMocdepe obpasyeTcsi BTOpUYHOE
obnako onacHoro BeLecTBa, COCTOsiLLee W3 rasoobpasHOro OnacHOro BeLecTBa, WCMapuBLUErOCH C
nponuea. Takoe BTOpMYHOE 06nako Oyaetr popmmpoBaTbCs Ha MeCTe aBapum OO0 Tex nop, noka oyaer
CYLLECTBOBATb MCNapeHne onacHoro BeLLecTsa U3 nposnmvea.

Ecnu nocne vicnapeHusi nponuea gaBreHWe B EMKOCTM €lle He CTano paBHbIM aTMOCHEPHOMY, TO
rasosasi pasa M3 pasrepMeTU3MPOBaHHON EMKOCTM MPOAOSKaeT NoCTynaTb B OKPYXaloLyto cpeay 3a cyeT
n3bbIToMHOro gaerneHus. B atmocdepe npu atom obpasyetcs BTOpU4HOE 06rako OnacHOro BELLECTBa,
cocTosiLee u3 razoobpasHOro onacHoro BellecTBa. Takoe BTopuyHoe obnako OyaeT copmmpoBaTbCca Ha
MecCTe aBapuu 40 Tex Nop, noka OyaeT cyLlecTBOBaTb U30LITOYHOE AABEHNE B EMKOCTW.

Ecnu nponvB onacHoro BellecTBa Ha MeCTe aBapuM WUCMapwunics W OaBreHne B €MKOCTU CTano
paBHbIM aTMOC(epHOMY, TO MOCTYMIEHME ONACHOrO BELLECTBA B OKpy»KatoLLyto cpeny 6yaeT obycnosneHo
NUWb UCMapeHNeM OMacHOro BeLlecTBa C MOBEPXHOCTU XMAOKOCTM B eMkocTu. [pu aTom B atmocdepe
obpasyeTcs BTOpUYHOE 06Mako, cocTosiliee M3 ra3oobpasHOro OMacHOro BeELLECTBa, NOCTYMatowero u3
pasrepMeTM3MpPOBaHHOM EMKOCTU 3a CYET mncnapeHus. BtopuyHoe obnako Gyaet hopmmpoBaTbCs Ha MecTe
aBapuu 4o Tex nop, Noka He NcnapuTcs BCe OMacHOe BELLLECTBO U3 EMKOCTW.

Bo3MOXHO nNpekpalleHne MOCTYNMeHUss OMacHOro BELecTBa B OKpYXawollyl cpegy nyTem
NVKBUZALMN aBapuNHOro OTBEPCTMS U NponvBea.

CueHaput 4. Asapuu Ha mpyboripogodax, Ha 8x00e KOmMOopPbIX CMOoUm eMKOCMb

PaspyLwenne TpybonpoBoaa, BbIXOAALLErO N3 EMKOCTU BbILLE YPOBHS XXMUAKOCTU, N UCTEYEHME ra3a us
paspyLleHHoro obopyaoBaHMs Mpu OTCYTCTBUM MponuvBa >ugkon ¢asbl (B cooTBeTcTBUM C puc.4.7, 4.8
npunoxennst N 4). Ecnv XnakocTb HaxO4UTCSA B NEPErpeToM COCTOSIHUW, TO NMpY NageHny AaBfieHnss MOXeT
NMPOUCXOAUTb BCKUMaHUE XNAKOCTU, B pe3ynbTaTe KOTOPOro B AOMOJTHEHME K ra3oBoMn ¢hase, cogepallencs
B EMKOCTWM Ha MOMEHT Ha4ana aBapuu, 4obaBuTcs rasoBasi pasa, obpasoBaBLUasicsa npu kuneHmu. Mpu atom
B aTMOCepe NPOMCXOANT paccesHe BTOPUYHOIo ra3oBoro obnaka onacHoro BeLecTsa U BO3AENCTBME Ero
Ha OKpyxawLlyo cpedy. [pyv HanuuMm 3anopHOM apMaTypbl BO3MOXHO OTCEYEHME aBapUMHOIO yyacTka
TpybonpoBoAa M UCTEYEHNE OMACHOrO BELLECTBA TOMbKO M3 3TOr0 aBapuMHOro yvactka. Ecnu gaeneHve B
€MKOCTM (MM B OTCEYEHHOM y4dacTke TpybonpoBoda) yMEHbLUMITOCh U CTano paBHbIM aTMOCHEPHOMY, TO
MOCTYMIIEHNE OMAcHOro BELLECTBA B OKpyXawLlylo cpedy OyaeT oOycrnoBneHO nulb ero UcnapeHuem c
MOBEPXHOCTMU XUOKOCTM B EMKOCTM U (M) B OTCEYEHHOM y4dacTke Tpybonposoga. NMpu atom B atmMocdepe
obpasyeTcst BTOpUYHOE 06nako, CoCTosLLee U3 rasa, MOCTynarLWero U3 pasrepmMeTnaMpoBaHHON EMKOCTU U
(Mnn) oTceveHHoro yvacTtka TpybonpoBoga 3a cyeT ucnapeHus. BropnyHoe obnako OyneTt cdhopmmpoBaThCs
Ha MecTe aBapum 40 Tex Mnop, Noka He MCNapuUTCs BCE ONacHOE BELLECTBO N3 EMKOCTU.

BoamoxHo npeKpatllieHne Bb|6poca nyTemM nukengaummn aBapMVIHOFO oTBEPCTUA (pa3repmeTM3auMM).
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Mpun paspyleHnn TpybonpoBoAa, BbIXOOSALLErO U3 EMKOCTU HIDKE YPOBHS XUOKOCTU, CTaguy aBapuu
OyayT aHanorMyHbl onMcaHHbIM B pa3gene "CueHapuii 4. ABapum Ha eMKOCTU" C ABYMSI OTIINHUSAMN.

Bo-nepBbIX, Mpy CyllecTBEHHOM paspylleHWn TpybornpoBoda B criydae Bbibpoca neperpeToi
JKMOKOCTMW BCKMMaHME XUOKOCTU MOXET NPOUCX0AUTb He TONbKO B BO3AyXe, HO U B caMoM Tpybornposoae.

Bo-BTOpbIX, Npu Hanuuumn Ha TpybonpoBoae 3anopHon apmaTypbl U cpabaTbiBaHUM ee B XO4e aBapum
NnosiIBMsieTCs aTan - UCTeveHne U3 OTCEYEHHOro yyYacTka TpybonpoBoaa, KOTOPbIN NOMHOCTLIO COBMagaeT Mo
dm3nyeckon kapTnHe C oNUcaHHbIM BbilLle BbIGpocoM n3 emkocTu ("CueHapun 4. ABapumn Ha emMkocTun").

CuenHaputi 4. Asapuu Ha mpybonpogodax, Ha 8xode KOmopbIX CMoum Hacoc
Mpu paspylieHnn TpybonpoBoga NPOMCXOANUT UCTedeHre Xuakon dasbl n 0bpa3oBaHue nponvea Ha
mMecTe Bblbpoca (B cootBetcTBUM C puc.4.10 npunoxenHus N 4). Ecnu xugkocTe B TpybonpoBoae
Haxogunacbh B NEPErpeToM COCTOSIHUM, TO NPOUCXOAMUT BCKUMaHME XnakocTu nubo cpasy nocne ee Boibpoca
n3 TpybonpoBoga (cnyyaw, korga npu cunbHOM paspylleHuMu TpybonpoBoga MecTo Bblibpoca HaxoauTcs
BONM3n Hacoca, 1 crny4an HebonbLUMX OTBEPCTUMI pasrepMmeTusauum), nnbdo BHYTpW Tpybonposoaa (cnyyan,
Korga npv CMnbHOM paspyLueHun TpybonpoBoga MecTo Beibpoca HaxoauTcs Boany oT Hacoca).

Mpun BbIOpOCE neperpeTon XMAOKOCTM B aTMmocdepe obpasyeTcs rasokanenbHash B3BECb, a 3aTeMm
NMPOUCXOAUT KUMeHMe Xuakoh pasbl (TOM ee 4acTu, KoTopass He YyyacTBoBana B (OOpMUPOBAHMM
rasokanenbHoW B3BeCU B aTMOcdepe) npu NponmBe Ha NOACTUNAOLLY0 MOBEPXHOCTb, €CNu Temnepartypa
KMNEeHUs1 MeHblue TemnepaTypbl NOACTMRaoLlen nosepxHocTu. MNpu aTom 13 rasa, obpasosasLuerocs npu
KMNEeHWM MNponMBa, a Takke W3 rasokanenbHOW B3BecWu BblOpoca, mocTynuBllero u3 Tpybonposoga B
aTMocepy 3a BpPeEMS KWMEHUs Nponuea, PopMuMpyeTcs MnepBUYHOE 0Onako, KOTOpoe paccemBaeTcsl B
aTMocdepe 1 BO3AENCTBYET Ha OKPY>KAIOLLYYHO cpeay.

Mpogomkatowmnnca BbIBPOC kuakon ¢asbl MOET B NPONUB, C KOTOPOro MPOUCXOAUT MChapeHue
onacHoro BeulecTsa. [Mpu BeIGpoce neperpeTon XngKocTn YacTb Kuakon dasbl BCKMNaeT 40 BbiNageHust Ha
3emnto, obpasys B aTtmMocdepe rasokanernbHyd B3BECb OMacHOro BewlecTtsa. [lpy aTom B artmocdepe
obpasyeTcs BTOpUYHOEe 06nako OMacHOro BellecTBa, COCTosiee U3 razoobpasHoro onacHoro BeLlecTBa,
ucnapmellerocsas ¢ nponueBa, M (Npu BbIOpOCE NEPEerpeTon KUOKOCTU) U3 rasokanenbHOW B3BeECH,
obpasyloLencs npy BCKMNaHWM onacHoro BellecTBa, NMnbo cpady nocrne Bbidbpoca, NMnbo B Tpybonposoae.
Takoe BTOpu4HOe obnako GyaeT hopmMMpoBaTbCa Ha MeCTe aBapum 4O Tex nop, noka OyaeT cyllecTBoBaTb
BO3MOXHOCTb BblOpoca xuakon ¢asbl (aByxdasHom cMecu), TO eCTb 40 MOMEHTa OTCEYEHUs aBapUNHOro
yyacTtka TpybonpoBoga M BbiOpoca M3 OTCEYEHHOro y4yacTtka TpybonpoBoga BcCel Xuakon dasbl,
HaxoasLencs B HEM BbILLE YPOBHS aBapuUMHOro OTBEPCTUA (pasrepmeTmnsanmm).

Mocne okoH4YaHMsA BbIGpoca XuOKoW asbl M3 OTCEYEHHOro y4yactka TpybornpoBoda HauMHaeTcst
ncTeveHne razoBow asbl 3a CHET HaNMUMs N3ObITOYHOTO AaBfEeHUsl B HEM, YTO BO3MOXHO TOMbKO B Criyyae,
ecnn B TpybonpoBoae HaxogouTcsl neperpetasi XuakocTb. [pyn 3ToOM Ha cTagum McTevyeHus ras3oBor asbl
npodosmkaeTca ucnapeHne nponuea. B pesynbTtate B atmocdepe obpasyetrcda BTOpUMYHOE 06nako,
cocTosillee M3 ra3oobpasHOro OnacHoro BeLLeCTBa, MCMapUBLUErocst C MpofvBa, M U3 razoobpasHoro
OMacHOro BeLLECTBa, MOCTYMNaloLEero M3 paspyleHHOro TpybonpoBoda 3a cyeT Hanuuns M3bbITOMHOro
OaBneHus B HeM. Takoe BTOpuYHOe obnako GyaeT chopmmpoBaTbCcs HA MecTe aBapum O Tex Mop, noka
OyneT cyuwecTBoBaTb BO3MOXHOCTb Bblbpoca rasoBon pasbl M3 TpybonpoBoga 3a cyeT M36bITOYHOrO
OaBMNEeHUs B HEM U UCMapeHnsi U3 NponuBea.

Ecnn paBneHnMe B OTCEYEHHOM Yy4yacTke aBapuiiHoro Tpy6GonpoBoga CTaHOBUTCS pPaBHbIM
aTMocgepHoMy, TO rasosas hasa M3 pasrepmeTv3vpoBaHHOro TpyGonpoBoga nepecTaeT MocTynatb B
OKpYXXaloLLylo cpedy 3a cyeT M3GbiTka gaeneHus. Ecnu nponveB onacHoro BellecTsa Npu 3TOM elle He
ucnapuncs, To B atmocdepe o6pasyeTca BTOpuYHOe O6Mako OnacHoro BellecTBa, COCTosllee U3
ra3oobpasHOro onacHoro BellecTBa, Wcnapuelierocs c nponuea. Takoe BTopuyHoe obnako GydeT
dopMUpoBaTLCA Ha MecTe aBapuu A0 TexX Mop, noka ByaeT CyllecTBOBaTh UCMAapEeHNe OnacHoro BellecTsa
13 nponuea.

Ecnu ncnapunca nponue, a gasneHne B OTCE4eHHOM y4acCTKe aBapvu7|Horo prGOHpOBOﬂa ocTanocb
BbiLLE aTMOCCbepHOFO, TO ra3oBad cbasa N3 pas3repmeTn3npoBaHHOro pr60r|posop,a npoaoJrKaeT NocTynaTb
B OKPYXawlLlyo cpeny 3a cyet n36bITOYHOrO OaBneHus. I'Ipvl 9TOM B aTMOC(bepe o6pasyeT0ﬂ BTOpU4HOE
obnako, cocTosdulee U3 ra3006pa3Horo onacHOro Beulectea, nocrtynawuero n3 OTCe4YeHHOro y4actka
aBapVIVIHOFO prGOHpOBOﬂa 3a cyeT u3ObLITOYHOrO pAaeBneHusa. Takoe BTOPpUYHOE obnako 6y,El,6T
(*)OpMI/IpOBaTbCFI Ha MecCcTe aBapun OO0 TexX Nnop, Moka 6yp,eT CyulecTtBoBaTb M30bITOMHOE [OaBMneHne B
OTCe4YeHHOM y4acTke aBapVIVIHOFO prGOHpOBOﬂa.
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Ecnun nponus onacHoro BellecTsa Ha MecTe aBapuu UCMapuUnca U AaBneHue B OTCEYEHHOM y4acTke
aBapuiHoro Tpy6GonpoBoga cTano paBHbIM aTMOCHEPHOMY, TO MOCTYMMEHWe OMnacHOro BellecTBa B
OKpYXXatoLLyto cpeny 6yaet o6yCnoBneHo Nullb UCnapeHMemM OnacHOro BeLLeCTBa C MOBEPXHOCTU XKUAKOCTU
B TpyGonpoeode. B atmocdepe npu aTom o6pasyetca BTOpuUYHOEe obnako, cocTosilee U3 rasoo6pasHoro
ofacHoOro BelllecTBa, MOCTyMaloLlero U3 pasrepMeTuaMpoBaHHoro TpybonpoBoda 3a cYeT uMcrnapeHus
onacHoro BellecTea. Takoe BTopuyHoe obnako GyaeT hopMMpoBaTLCA Ha MEcTe aBapun 40 Tex rop, noka
HEe MCMapuTCs BCe OnacHoe BeLLIeCTBO U3 TpyGonposoaa.

Bo3MOXHO npekpalleHne MOCTYNNEHWss OMacHOro BELECTBA B OKpYXalolylo cpedy nyTem
NUKBMAALMM aBapUMHOTO OTBEPCTMS U NMponvBa B 060N MOMEHT BPEMEHW.

Mpunoxexue N 6
MepeyeHb AaHHbIX, HEOOXOAUMBIX ANA NPOBeAEHUA pacyeTa no oueHKe NocneacTBUM aBapUNHbIX
BbIOPOCOB ONacCHbLIX BELUeCTB

[na npoBedeHns pacyeToB Mo MGOMY U3 YeTbipexX cLeHapueB HeobXxoauMO 3HaTb crieayloLine
XapaKTepPUCTUKK:

TUN MECTHOCTW, TA4e MpOoMCXOOQUT paccesiHne BbliOpoca (Heobxooum Onsi onpeaeneHnss Zppe -
XapaKTepHOro pasmMepa LepoxoBaToCTM NOACTUNAOLWEN NOBEPXHOCTH, CM. Tabn.7.3 npunoxexmsa N 7);

nokasaTtesnb CTENeHHON 3aBUCUMOCTHU CKOPOCTW BeTpa OT BbICOTbl X ;

CKOPOCTb BeTpa Ha BbicoTe 10 m;

TeMnepartypa Bo3gyxa, NioTHOCTb BO3AyxXa U yaenbHadA BHYTPEHHAA SHeprna Bo3agyxa, aTMOC(bepHoe
OaBneHune (Npu HopMarbHbIX YCNOBUSX NMpUHUMaeTcs paBHbiM 101,325 kla);

Knacc YCTOMYMBOCTM aTtmMocdepbl WNM YPOBEHb MHcONsuMM K obrnadHocTn (Heobxogum angd
onpeaeneH1s Knacca yCTon4mBocTn atmocdepsl);

TemnepaTtypa NOBEPXHOCTU, HaZ KOTOPOW NPOMCXOAUT paccesHue Bbibpoca;

3Ha4YeHNsi TOKCOO03 M KOHLUEHTpaLWiA OMacHOro BelwiecTBa B BO3Adyxe, COOTBETCTBYHOLLME TOMY MWIM
MHOMY BO3[OENCTBUIO OMACHOrO BELLECTBA Ha 4eroBeka, crnocod pacyeta npobuT-YHKUMM TOKCUYECKOro
nopakeHus YernoBekKa;

MHOVBMAOYAlNbHbIE XapakTEPUCTMKM OMacHOro BELLEeCTBA B ra3oBOM M kugkon ¢asax [MonsipHas
Macca, nokasaTtenb aguabartbl, Temnepartypa KuneHus, Tennota ucnapeHus (KuneHus), TenrnoeMKoCTb
rasoBOW M Xugkowm das, NIOTHOCTb Xuakon dasbl, 3HaveHns HKIMB n BKIMB gns noxapoB3pbiBoOONACHbIX
BellecTs];

npu Hann4nm nposrnmea B obBarnoeaHuve - nnowaab obBanoBaHusi, ee BbICOTa M NNowaab BO3MOXHOMO
KOHTaKTa XXnOKoCcTh C TBEPAON MOBEPXHOCTLIO;

NpU HanmuMuuM MpofMBa BCKUMAIOLIEN >XUAOKOCTU - XapakTepUCTWUKWM MOACTMNAOLLEA MOBEPXHOCTU
(NNOTHOCTb, TEMNMOEMKOCTb, TEMMONPOBOAHOCTL) U TemMnepaTypa NOACTUNaloLLen NOBEpXHOCTU (Ha MecTe
nponuea);

BpPEMSI 3KCMO3ULUM Ons YernoBeka, nonagaroLLero B 0bractb NopaxeHust.

Kpome Toro, Ans Kaxaoro cLueHapus criedyeT 3adath criegylolne AaHHble:

1. CueHaputi 1
JInbo Q, F, T1

nubo Q, f'_f T1

nubo Q, f'_f M,
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nméo Vi, H, 1,

rae & - obiias Macca ra3006pa3HOro ONacHOro BELLECTBa B 0GOPY0BAHUMN, KT;
] - o6bem obopyaoBaHus (EMKOCTH), VER

H - paenenue B obopynoBaHum (emkocTn), MNa;

- Temnepatypa B obopynoBaHum (emkocTn), K.

2. CyeHaput 2

NMueo &, ¥y, T3,
mmeo &, F, 15,
nmbo &, B, 5,

nmnbo Vg, Pg, Tg,

roe & - oblwas macca rasoobpasHoro onacHoro BellecTsa B 06opyaoBaHuu, Kr;
5 - 06bem 06opyAoBaHNs (EMKOCTH), M= ;

£ - paenenue B obopynoBaHuu (emkocTtn), lNa;
T4 - temnepartypa B 060opyaoBaHumM (emkocTh), K;

Qrp— obwaa macca OnacHOro BeELLECTBa B OTCEKAEMOM aBapuMHOM y4yacTke TpybonpoBoga, Kr,
Heobxoauma ang pacyeTta BblIOpoCoB 13 TPybONpoBoaa;

& - nnowaab aBapunHOro OTBEPCTUS (pasrepMeTusaummn), m 2;
STp - Mnowaab NonepeyHoro ceveHust Tpybonposoaa, M 2,

& xomm - NOJAYa KOMMpeccopa, Kr/c, HeobxogmMma npu pacyete Bblbpoca ¢ Tpybonposoaa, Ha Bxoae

KOTOPOro CTOMT KOMMPECCop, B Ccry4vae, ecny nsowagb aBapuMHOTO OTBEPCTUSI (pasrepMeTusaumm)
TpybonpoBoaa npesocxogut 20% nonepevHoro ceveHms Tpybonposoaa;

! oz - BPEMS NYKBMAALMN aBapUIiHOTO OTBEPCTUS (pasrepmeTnsaLmum), C.

3. CueHaputi 3
nweo &, T3, 07,

roe £%- paBnenve B o6opynosanuy, Ma;

15 - Temnepartypa B 060pynoBaHuu, K;
r
£!" - oblas macca razaoo6pasHOro onacHoro eellecTsa B 060pya0BaHN, Kr;

6o Van o,

roe ¥5- o6bem obopynoBaHus, VE :
& - oObemHasi Jons obopynoBaHUs, 3anofTHEHHas ra3oBon hason.
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4. CueHaputi 4
F4 - naBnenune B o6opynosaHum, Ma;

T4 - Temnepatypa B 060opyaoBaHum, K;

£ 4- MNOTHOCTb ra30BON (ha3bl OMACHOTO BELLECTBA B OBOPYAOBAHUN, KI/M> ; MOXET ONpeaensitbCs

nogaeneHuio 41 Temnepatype 14 B 060pYAOBAHNN;

A - BbicoTa, M, cTon6a >WOKOCTU OMacHOro BellecTBa B 060pyAOBaHWM Hag YPOBHEM OTBEPCTUS,
yepes KOTOPOe NMPOUCXOAUT UCTEUYEHME; MPU UCTeYEHM 13 TpyBonpoBoaa, Ha BXOAE KOTOPOro CTOMT Hacoc,
npuHUMaeTcst pasHon 0 Mm;

£ - onviHa yyacTka TpybonpoBoaa oOT Bxoda 40 MecTa pasrepMeTusaumu, M;
D'rp - AnameTp Tpybonposoaa, M;

dyacop - MOJAYa Hacoca, Kr/c, Heobxoguma npu pacdete Bblbpoca ¢ TpybonpoBoga, Ha Bxode

KOTOPOro CTOUT Hacoc, B Criyvae, ecnu nnoLlagb aBapuMmHOro oTBepPCTUs (pasrepmeTmsanmm) Tpybonposoaa
npesocxoaut 20% nonepeyHoro ceveHusa Tpybonposoaa;

& - nnowaab OTBEPCTUI pasrepmeTusauum, M 2

! oz - BPEMS NMKBMALMM aBapUIiHOTO OTBEPCTUA (pasrepMeTusaLnn), Nponumea, c;
Lame - BpEMsi OTCEYEeHMs1 aBapuIHOTO y4YacTka (BpeMst OCTaHOBKM Hacoca), C;

S-:-ﬁu:-p - MakcMMarbHas nnowaib NoOBEPXHOCTM XMOKOCTM B 06opyagoBaHuA, M 2

X
™ - mMacca, Kr, XMIKOro onacHoro Bellectsa B 060pyaosaHun (Mpy UcTedeHun 3 Tpybonposoaa ¢

X o
HacoOCOM Ha BXOAE PaBHO {!7r), HE BKIlOYaeT B cebs Maccy JKMAKOro OMacHOro BeLlecTBa B aBapUiMHOM
yyacTke oTcekaemoro Tpy6onposoaa;

X
{'Fr - Macca K1AKoro onacHoro BelecTsa B 060pyA0BaHUM BhiLLE YPOBHSI OTBEPCTUSI, YEPE3 KOTOPOE

MPOMCXOAUT UCTEYEHNME, KT (MPY UCTeYeHUn M3 TpybonpoBoda C HACOCOM Ha BXOAe MPUHMMAETCs paBHbIM
GECKOHEYHOW BENMYMHE; €CnM aBapuiiHoe oTBepcTue (pasrepmeTusauusi) Bbllle YPOBHS KMUOKOCTW, TO
BENMYMHa NPUHUMAETCS PABHOM HYIIO);

&
Q'rp - Macca >XMOKOro OracHoro BeLLecTBa, CrOCOOHOrO MOMECTUTbCA B OTCEKAaeMOM y4yacTke

Tpy6onposoada, Kr, onpedenseTca nepeMHoxeHnem obbema OTCekaemoro yyactka TpyBonposoga Ha
MMOTHOCTb >KWKOTO OMAaCHOro BELLEeCTBa;

aTc
H-_rp - BbiCcOTa cTonba XMOKOro OnacHOro BellecTBa B TpyGonpoBode Had YPOBHEM OTBEPCTUS,

yepe3 KOTOPOE MPOUCXOOUT UCTEYEeHMEe Ha MOMEHT OTCEYEeHUs aBapuMHOrO yyactka Tpybonposoga, M;
HeobxoAMMa TOMbKO MpU UCTeYeHMn u3 TpybonpoBoda, €CnM KONMYecTBO OMacHOro BellecTBa B
oTcekaeMoM y4acTke TpybonpoBoga coctaenset 6onee 20% obuwiero konnyecTsa BbIOpoca, B OCTamnbHbIX
cnyyasx MpUHUMAaETCs PaBHOW HyrO; onpedensieTcs U3 reoMeTpUYecKkuX XapakTepucTuk obopygoBaHus,
06LLIErO KONMMYECTBA XKUOKOrO OMacHOro BelecTsa B 060pyA0oBaHNM Nepe aBapueit U KoNMYecTBa ONacHoro
BELLIECTBA, BbITEKLIErO M3 060PYAOBaHUSI O MOMEHTA OTCEYEHUS;

E
QHIP - MaccCa XuAKoro ornacHoro BeuiectBa B aBapVIVIHOM y4vyacTke prGOHpOBOﬂa Bbille YPOBHA

OTBEPCTUA, 4epe3 KOTOopOoE nponcxoanT ncred4eHme, Ha MOMEHT Ha4dalla aBapun, Kr; Heobxoamma TomnbKo npu
ncrteveHnn m3 pr6OI'IpOBOﬂ,a, €CIN KONmn4eCcTBO OMnacHOro eeulectesa B OTCEKaeMOM y4dacTKe pr6OI'IDOBOD,a
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cocTtaBnset 6onee 20% obulero konuyectea BbIOpoca; onpenenseTca U3 reoMeTPUYECKUX XapaKTEPUCTUK
o6opyaoBaHUs 1 OBLLETO KONMYECTBA XUAKOro ONacHoro BellecTsa B 060pyLoBaHUM Nepen aBapuei;

T
Q.:.Tc - Macca ra3006pa3Horo OonacHoro BellectBa B OTCEKaeMOM y4acCTke pr6onpoaop,a Ha MOMEHT

oTceyeHusi, Kkr; HeobxoaWMa Mpu UcTeveHun U3 TpybonposBoda, ecrnv KONMMYecTBO OMacHOro BellecTBa B
oTcekaeMoM y4yacTke TpyGonpoBoaa coctaenseT Gonee 20% obLyero konMyecTea BbIGpoca; onpeaenseTcs
N3 reoMeTpUYECKUX XapaKTepucTUK obopyaoBaHMs, oOLLEro KoNMM4ecTBa >XUAKOro OnacHOro BellecTBa B
obopynoBaHMM nepen aBapueid, KONW4ecTBa OMacHOro BeLecTBa, BbITEKWeEro M3 obopynoBaHus [0
MOMEHTa OTCeYeHM s, U NapaMeTpoB ra3oBoii a3kl B 060pyOAoBaHNK;

EOTC
Q'rp - MacCa XuaOKoro onacHoro BeulectBa B OTCE€KaeMOM Yy4acCTKe pr6onpoaop,a Ha MOMEHT

oTceyeHust, kr; Heobxoauma npu uctedeHun us TpybonpoBoaa, ecrnv KONMMYEeCTBO OnacHOro BeLlecTBa B
oTcekaemMoM y4yacTke Tpy6onposoaa cocTasnsieT 6onee 20% obLuero konuyectsa Bblibpoca; onpeaenseTcs
N3 reoOMEeTPUYECKUX XapakTepucTUK oBopyaoBaHus, oblero KomMyecTBa XWAKOTO OMacHOro BellecTsa B
obopynoBaHUM nepen asapueil, KONMMYecTBa OMacHOTO BELLECTBA, BbITEKWeEro U3 o6opyaoBaHUA Ao
MOMEHTa OTCEUEHUS;

i 0T .
U ™ _ Macca XXMIKOro OMacHOro BEeLLEecTBa B aBapuiMHOM y4yacTke TpybonpoBoaa Bbille YPOBHS

OTBEpPCTUS, Yepe3 KOTOPOE MNPOMCXOAMT WCTEYEeHMEe, Ha MOMEHT OTCEYEHMSI aBapuHOro Yy4yacTtka
TpybonpoBoaa, kr; HeobxoamMma npu MctedeHun n3 TpybonpoBoaa, ecnu KonmMyecTBO ONacHOro BeLLecTBa B
oTcekaemMoM y4yacTtke Tpybonposoaa cocTtaBnsieT 6onee 20% obuiero konuyecTea Bbibpoca; onpeaensieTcs
N3 reoMeTPUYECKNX XapaKTePUCTUK 0BOpyLoBaHWs, OOLLEro KONMMYecTBa >KUAKOrO OMacHOro BeLLecTBa B
obopynoBaHMM Nepepn aBapuel, KONMMYecTBa OMacHOro BeLLeCcTBa, BbITEKWEro u3 06opyaoBaHWst A0
MOMEHTa OTCEYEHUs!, N PacnosioKEHNS1 aBapuMHOro OTBEPCTUS (pasrepMmeTusaumn).

Mpunoxexne N 7
XapakTepucTuku nogctTunaroLwmx NoBepxHocTen, atmocdepbl U ONacHbIX BellecTB
Tabnuuya 7.1

CBoucTBa onacHbIX BeLecTB

Belectso Mon |Mno|Mno| Temn|Tenno-| Koad| Mopo- (Cmep-| Ten- |p, = 4+ 3. 1n¢ 7y |HKIMB-| Cre- | Tenno-
ap- | - | T- | e- |emkocT| - |roBsas|TenbH| nota e ¢ - ppm BKIB, | xmo- [emkocT
Has | Hoc | HoC | paTy | b ra3a |duum|Tokco-| asa |[wucna-| PPM. 1 o, 6. MeTp | b Xuna-
macc| To | T | pa | C,, - | soma |Tokco-|penus T~ MUH u- | koctu
a #, [rasa KA (KUNe- | my /| ©HT | FCtsp,| 30Aa | AH oy veck| C,,
rivon| o, | K | A | Tog | S | mremn | £CEsa| as | mwdkr/
b (kM| P | Tam Co | win | mremu | KOK/Kr KOH- | og
3 |krim| °C ¥ H/n LeHT
5 -
pauu
a, %
06.
a & "
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
AmMMMak 17,010,80|681(-33,4 2,10 | 1,34 |15,00| 150,0| 1360 |-35,9|1,85| 2,00 | 16,0-2|22,0| 4,59
0 0 5,0
dTOpUCTLIN 20,4 (0,92(989|19,4| 1,42 | 1,30 | 4,00 | 40,0 | 1560 |-35,8(3,35| 1,00 - - 2,49
Bogopon 7 4
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XnopucTbin 36,5/1,64|119|-85,1| 0,80 | 1,41 | 2,00 | 20,0 | 300 |-16,8(2,00| 1,00 - - 1,75
BoAopon 1 5 0
BpomucTbin 80,9 3,50|149|-67,8| 0,36 | 1,42 | 2,40 | 24,0 | 217 |-18,3(2,00| 1,00 - - 0,74
BoAopon 0 2 0
LnaHucTtbin 27,010,90|689| 25,6 1,33 | 1,31 0,20 | 6,0 933 [-9,56 (1,00| 2,40 |6,0-41,| 14,3 | 2,62
Bogopon 0 0

Ceposogopos 34,111,50(964-60,4| 1,04 (1,30| 1,00 | 15,0 | 310 |-31,4|3,00( 1,43 |4,3-45,/12,3| 2,01
2 8 0

Cepoyrnepopg 76,116,00(126| 46,2| 0,67 | 1,24 |30,00|500,0| 352 |-46,6 |4,20( 1,00 {1,3-50,] 6,5 | 1,00
3 2 0 0

®opmanbgermg | 30,0 |1,03(815(-19,3( 1,32 (1,30 | 0,60 | 6,0 273 |-12,2(1,30| 2,00 |7,0-73,{17,4| 2,34

4 0 0
docreH 98,913,48|142| 8,2 | 0,67 | 1,30| 0,55 | 3,2 158 |-19,2|3,68( 1,00 - - 1,02
0 7 6
dTop 38,0/1,70/151|-188,| 3,32 | 1,30 0,20 | 3,0 727 |-10,3(1,00] 2,00 - - 1,51
2 0 4 0
Xnop 70,9 13,20/ 155|-34,1| 0,48 | 1,30 0,60 | 6,0 288 |[-8,29(0,92| 2,00 - - 0,93
3 0
XnopumaH 61,5|2,52|125|12,6| 0,73 | 1,30 0,75 | 11,0 | 208 - - - - - 1,49
8
Okwucb yrnepoga | 28,0(0,97(100(-191,| 1,04 | 1,29 (10,00| 37,5 | 216 |-37,9|3,70| 1,00 |12,5-7|30,0| 2,19
0 6 8 0 4,0
Okuncb aTuneHa 44,011,70(882]10,7| 1,72 | 1,30| 2,20 | 25,0 | 320 |-6,21|1,00| 1,00 |3,0-10( 7,8 | 2,00
0 0,0
MeTtaH 16,0 (0,68|161(-162,| 1,77 | 1,42 - - 514 - - - |5,0-16,] 9,5 | 4,16
0 0
MponaH 44,011,86(509|-42,0| 1,60 | 1,13 - - 429 - - - 12,0-9,5| 4,0 | 2,58
ByTaH 58,0(2,46|584( -0,5( 1,60 | 1,10 - - 388,4 - - - 11,5-9,0| 3,1 | 2,46
MeHTaH 72,0(3,20|1612(36,0( 1,60 | 1,08 - - 376 - - - 11,3-8,01 2,6 | 2,36
Bogopoa 2,0 10,09|31,5(-254,( 14,00 | 1,41 - - 459 - - - 14,0-75,129,6 | 16,90
0 0
byTtagneH 54,012,30(628( -4,5| 1,40 | 1,12 - - 416 - - - 12,011, 3,7 | 2,10
5
BeHson 78,0(3,50/883(80,0( 1,00 |1,12|60,00|250,0| 396 |-109, |(5,30( 2,00 |1,2-8,0| 2,7 | 1,80
80 0
OumeTtnnamuH 45,0(1,95/661| 7,0 | 1,50 | 1,24 1,00 - 591 |-7,34(2,00| 1,00 |2,8-14,[ 5,3 | 3,00
0 0
STuneH 28,0(1,19|1212(-104,( 1,30 | 1,30 - - 484 - - - 12,8-29,] 6,5 2,79
0 0
MeTunoBbin 32,0(1,36/809(64,0( 1,30 | 1,24 - - 120 - - - 16,0-36,/12,2( 2,50
cnnpTt 5
AKpunoHuTpun 53,0(2,24(813( 77,0| 1,20 | 1,15 - - 575 |-14,9(1,90| 1,00 |2,4-17,[ 5,3 | 2,03
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AkponeuH 56,0 (2,37{844|53,0( 1,10 | 1,16 | 0,20 - 538 [-9,93(2,04| 1,00 (2,8-31,| 5,7 | 2,15
9 0
MponuneH 42,011,78|523|-48,0( 1,50 | 1,16 - - 349 - - - 12,0-11,( 4,4 | 2,57
0
BuHunnxnopua 62,512,64|900(-13,0| 0,84 | 1,19 - - 331 - - - |4,0-26,| 7,7 | 1,33
0
Tabnvua 7.2
CBfA3b BEPOSATHOCTU NOpPaKeHUs ¢ NpPoouT-PyHKLMen
F % 0 1 2 3 4 5 6 7 8 9
0 2,67 2,95 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 4,23 4,26 4,29 4,33 4,36 4,39 4,42 4,45
30 4,48 4,50 4,53 4,56 4,59 4,61 4,64 4,67 4,69 4,72
40 4,75 4,77 4,80 4,82 4,85 4,87 4,90 4,92 4,95 4,97
50 5,00 5,03 5,05 5,08 5,10 5,13 5,15 5,18 5,20 5,23
60 5,25 5,28 531 5,33 5,36 5,39 541 5,44 5,47 5,50
70 5,52 5,55 5,58 5,61 5,64 5,67 571 574 5,77 5,81
80 5,84 5,88 5,92 5,95 5,99 6,04 6,08 6,13 6,18 6,23
90 6,28 6,34 6,41 6,48 6,55 6,64 6,75 6,88 7,05 7,33
99 7,33 7,37 7,41 7,46 7,51 7,58 7,65 7,75 7,88 8,09
Tabnuuya 7.3

XapaKkTepHbIil pa3mep LLepoXoBaTOCTU NOBEPXHOCTU -z B 3aBUCUMOCTU OT TUMNA MECTHOCTH, rae
NPOUCXOAMUT paccesiHue

XapaKkTepHbI pa3mep MecTHOCTb
LLIEpPOXOBATOCTU

NOBEPXHOCTN ZqnE , M

MpupogHbI naHawagpT AHTpOMNOreHHbINn naHawagT

1 2 3 4

1,00.10—5 Jleq, paBHMHA, NOKPbITaA rpA3bl0
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9.00-10~% PaBHUWHbI, MOKPbITEIE  CHEroM,  Wnu
’ yKaTaHHbIA FpyHT
100-10~% MoBEpPXHOCTb  OTKPLITOTO  MOps  Mpwu

wTune

1,00-10~%-1,00-10~

OO6LWKMpHLIE BOAHbIE MOBEPXHOCTU

MECTHOCTb*

5.00-10~% PoBHasi NOBEPXHOCTb NYCTbIHN
9.00-10~4 MoBepxHOCTb MOPS B NPUOPEXHOW 30HE
’ npw BeTpe ¢ Mops
2 00.10_3 CHexHas LenuHa
’ (CenbCKOX03NCTBEHHbIE YrOabs)
750-10—3 PaBHWHHass  MeCTHOCTb:  CKOLUeHHasi| PaBHUHHasi MECTHOCTb,
’ Tpasa (™ 30 cm) CENbCKOXO35INCTBEHHbIE
yroabsi
100102 PaBHWHHas MeCTHOCTb: TpaBa, peakve
’ nepeBbs (3MMa, 6e3 NMCTLEB)
220-10—2 PaBHMHHast MEeCTHOCTb: HekolueHast
’ Tpaea
2 50-10~2 PaBHWHHasi MECTHOCTb:  OOWHOYHbIE AsponopT - neTHoe nore
’ aepeBbs
500-10—2 PaBHWHHas MeCTHOCTb: BbiCOkas TpaBsa CenbCckoxo3anCcTBEHHbIE
’ (60 cm) yroaps: HeybpaHHble
noceBbl 3epHOBbIX
550-10—2 PaBHuHHas MECTHOCTb: penkve
’ nepeBbs (NeTo)
8 50.10_2 XonmucTast MeCTHOCTb
0,15-0,30 [epeBbs BonbLioe konnyecTso 3abopoB, N3ropoaen,
penkue 3gaHus
0,40 JlecucTtas MmecTHOCTb OkpavHbl ropoga*
0,55 LleHTpbl Manbix ropogos*
0,65 LleHTpbl 60nbLUMX NOCeneHnin 1 ropogos™
0,90 Jleca
1,30
1,35 LleHTpbl 60onbLUMX rOPOAOB, PANOHbI
C BbICOTHbIMW 30aHUSIMU*
, alHe  xonMmucTtass U ropucras
2,00 K
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3,00

* HeogHOpPOAHbIN penbed MECTHOCTY.
Tabnuua 7.4

Knacc yctonumBoctu atmocdepbl (MoancduumpoBaHHble Knaccbl yctonunsocTu no Mackyuny)

CkopocTb Oenp* Cymepkun™ Houb
BeTpa, m/c

2 YpoBeHb 0611a4HOCTH

MHTEHCUBHOCTb COMNMHEYHOro nsny4yeHusi, Bt/m
(BOCBMBIE [ONN)

cunbHas | ymepeHHas cnabas cnnowHas 0-3 4-7 8

(>600) (300-600) (<300) obnayHoCTb
£2 A A-B B C D F F D
2-3 A-B B C C D F E D
3-5 B B-C C C D E D D
5-6 C C-D D D D D D D
26 C D D D D D D D

* MNepunog BpemeHun, 3a UCKIOYeHneM 1 yaca nocrie Bocxoda CofHua 1 1 yaca oo 3akara.
** Cymepku BKtovaloT B cebsa 1 yac nocrne Bocxoda corHua 1 1 yac go 3akara.

Tabnwuuya 7.5

BenununHa koadhdpumumeHTa =z B 3aBMCMMOCTHM OT Kilacca yCTOMYMBOCTM aTMocdepbl ans
pPasnUyYHbIX XapaKTepHbIX Ppa3MepoB LUepPOXOBaTOCTU

XapaKTepHblli pasmep LLepOoXoBaToOCTh Knacc ycTonumBoctu atmocdepsl
ZmE, M

A B C D E F

1 2 3 4 5 6 7
10-3 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 0,07 0,8 0,81
2.10-3 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
3.10-3 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
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4.10_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
5.10_5 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 0,08 0,75 0,79
6'10_5 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 0,08 0,74 0,79
7_10_5 0,06/ 0,06/ 0,07/ 0,10/ 0,34/ 0,41/
0,06/ 0,06/ 0,06/ 0,09/ 0,60/ 0,68/
0,04 0,04 0,04 0,08 0,73 0,79
8'10_5 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 0,09 0,73 0,78
9.10_5 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_4 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 0,09 0,72 0,78
2.10_4 0,07/ 0,07/ 0,08/ 0,11/ 0,31/ 0,40/
0,07/ 0,07/ 0,07/ 0,11/ 0,55/ 0,66/
0,04 0,04 0,05 0,09 0,69 0,77
3.10~% 0,08/ 0,08/ 0,07/ 0,11/ 0,30/ 0,40/
0,07/ 0,07/ 0,08/ 0,11/ 0,53/ 0,65/
0,04 0,05 0,05 0,1 0,68 0,77
4.10_4 0,08/ 0,08/ 0,09/ 0,12/ 0,29/ 0,40/
0,06/ 0,07/ 0,08/ 0,11/ 0,51/ 0,65/
0,05 0,05 0,05 0,10 0,67 0,76
5.10_4 0,08/ 0,08/ 0,09/ 0,12/ 0,29/ 0,40/
0,07/ 0,06/ 0,08/ 0,12/ 0,50/ 0,65/
0,05 0,05 0,05 0,10 0,66 0,76
6'10_4 0,08/ 0,08/ 0,09/ 0,12/ 0,29/ 0,40/
0,08/ 0,08/ 0,08/ 0,12/ 0,49/ 0,64/
0,05 0,05 0,06 0,10 0,65 0,76
7.10_4 0,08/ 0,09/ 0,10/ 0,13/ 0,29/ 0,40/
0,06/ 0,09/ 0,09/ 0,12/ 0,49/ 0,64/
0,05 0,05 0,06 0,10 0,65 0,76
8'10_4 0,08/ 0,09/ 0,10/ 0,13/ 0,28/ 0,40/
0,08/ 0,08/ 0,08/ 0,12/ 0,48/ 0,64/
0,05 0,05 0,06 0,10 0,64 0,76
9.10_4 0,09/ 0,09/ 0,10/ 0,13/ 0,29/ 0,40/
0,08/ 0,08/ 0,09/ 0,12/ 0,48/ 0,64/
0,05 0,05 0,06 0,11 0,64 0,76
1.10_3 0,09/ 0,09/ 0,10/ 0,13/ 0,28/ 0,40/
0,09/ 0,09/ 0,09/ 0,13/ 0,47/ 0,64/
0,05 0,05 0,06 0,11 0,63 0,76
2.10_3 0,10/ 0,11/ 0,11/ 0,15/ 0,28/ 0,40/
0,09/ 0,09/ 0,10/ 0,14/ 0,45/ 0,63/
0,06 0,06 0,07 0,12 0,61 0,75
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3.10_3 0,11/ 0,11/ 0,12/ 0,15/ 0,28/ 0,41/
0,10/ 0,10/ 0,10/ 0,14/ 0,43/ 0,63/
0,06 0,06 0,07 0,12 0,59 0,75
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
5_10_3 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
7.10_3 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
8'10_3 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
2.10=2 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
3.10_2 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
6-10_2 0,20/ 0,21/ 0,23/ 0,26/ 0,34/ 0,5/
0,17/ 0,17/ 0,19/ 0,22/ 0,41/ 0,65/
0,11 0,11 0,13 0,17 0,52 0,74
7.10_2 0,21/ 0,22/ 0,25/ 0,26/ 0,35/ 0,50/
0,17/ 0,18/ 0,21/ 0,23/ 0,41/ 0,65/
0,11 0,12 0,14 0,18 0,52 0,75
8-10_2 0,21/ 0,22/ 0,24/ 0,27/ 0,36/ 0,51/
0,18/ 0,18/ 0,2/ 0,23/ 0,41/ 0,65/
0,11 0,12 0,14 0,18 0,52 0,75
9.10_2 0,22/ 0,23/ 0,25/ 0,28/ 0,36/ 0,52/
0,18/ 0,19/ 0,22/ 0,24/ 0,41/ 0,65/
0,12 0,13 0,14 0,19 0,52 0,75
1.10_1 0,23/ 0,24/ 0,26/ 0,28/ 0,37/ 0,52/
0,19/ 0,20/ 0,21/ 0,24/ 0,41/ 0,66/
0,12 0,13 0,15 0,19 0,52 0,75
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2.10_1 0,30/ 0,28/ 0,3/ 0,32/ 0,41/ 0,57/
0,22/ 0,25/ 0,24/ 0,27/ 0,43/ 0,68/

0,15 0,16 0,18 0,21 0,52 0,76

3.,]0_1 0,30/ 0,31/ 0,34/ 0,35/ 0,44/ 0,60/
0,24/ 0,25/ 0,26/ 0,29/ 0,45/ 0,69/

0,17 0,18 0,2 0,23 0,52 0,77

4_,]0_1 0,33/ 0,34/ 0,36/ 0,37/ 0,47/ 0,63/
0,27/ 0,26/ 0,28/ 0,30/ 0,46/ 0,70/

0,19 0,19 0,22 0,24 0,52 0,77

5_,]0_1 0,35/ 0,36/ 0,38/ 0,39/ 0,49/ 0,65/
0,27/ 0,27/ 0,29/ 0,31/ 0,47/ 0,71/

0,21 0,21 0,23 0,25 0,53 0,78

6'10_1 0,38/ 0,37/ 0,40/ 0,40/ 0,50/ 0,66/
0,28/ 0,28/ 0,30/ 0,32/ 0,48/ 0,72/

0,22 0,22 0,21 0,26 0,53 0,78

7.,]0_1 0,39/ 0,39/ 0,41/ 0,42/ 0,52/ 0,68/
0,34/ 0,29/ 0,31/ 0,33/ 0,49/ 0,73/

0,24 0,23 0,22 0,27 0,54 0,79

81 0_1 0,41/ 0,40/ 0,43/ 0,43/ 0,53/ 0,69/
0,31/ 0,30/ 0,32/ 0,34/ 0,50/ 0,74/

0,25 0,25 0,22 0,28 0,54 0,79

9-1 0_1 0,43/ 0,42/ 0,44/ 0,43/ 0,54/ 0,70/
0,32/ 0,31/ 0,32/ 0,34/ 0,51/ 0,74/

0,22 0,22 0,23 0,28 0,55 0,80

1 0,45/ 0,43/ 0,45/ 0,44/ 0,55/ 0,71/
0,33/ 0,32/ 0,33/ 0,35/ 0,51/ 0,75/

0,23 0,22 0,24 0,29 0,55 0,80

2 0,63/ 0,53/ 0,53/ 0,49/ 0,63/ 0,78/
0,45/ 0,38/ 0,39/ 0,40/ 0,57/ 0,79/

0,33 0,28 0,28 0,34 0,59 0,83

3 0,92/ 0,60/ 0,58/ 0,52/ 0,68/ 0,82/
0,62/ 0,44/ 0,43/ 0,44/ 0,61/ 0,82/

0,47 0,33 0,32 0,38 0,62 0,85

4 1,04/ 0,67/ 0,61/ 0,54/ 0,71/ 0,85/
1,03/ 0,50/ 0,46/ 0,47/ 0,64/ 0,84/

0,74 0,39 0,35 0,41 0,64 0,87

5 0,00/ 0,76/ 0,64/ 0,56/ 0,74/ 0,87/
0,00/ 0,57/ 0,48/ 0,50/ 0,66/ 0,86/

0,00 0,45 0,38 0,43 0,66 0,88

6 0,06/ 0,86/ 0,67/ 0,58/ 0,76/ 0,89/
0,00/ 0,65/ 0,51/ 0,53/ 0,69/ 0,87/

0,00 0,51 0,40 0,46 0,68 0,89

7 0,17/ 1,00/ 0,69/ 0,60/ 0,78/ 0,90/
0,10/ 0,76/ 0,53/ 0,55/ 0,71/ 0,89/

0,01 0,59 0,42 0,48 0,69 0,90

8 0,23/ 1,04/ 0,70/ 0,62/ 0,80/ 0,91/
0,10/ 0,90/ 0,55/ 0,57/ 0,72/ 0,90/

0,01 0,69 0,44 0,49 0,71 0,90

9 0,27/ 1,04/ 0,72/ 0,63/ 0,81/ 0,92/
0,13/ 1,04/ 0,57/ 0,59/ 0,74/ 0,90/

0,01 0,84 0,46 0,51 0,72 0,91
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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/
0,01 1,04 0,47 0,52 0,73 0,92

MpumeyaHue. MNpuBeaeHbl 3Ha4YeHNss koadhbdurumMeHTa ANs TPex BbICOT pacnpocTpaHeHust Bbibpoca Ao
20 M, go 50 m, cBbiwe 50 m.

Tabnuuya 7.6

BenuumHbl koadduumenToB £ 1 7 ansa BeluMcneHus macwraba MoHuHa-O6yxoBa

Knacc ycton4msoctu A B C E F
;CL -11,4 -26,0 -123,0 123,0 26,0
y4 0,10 0,17 0,30 0,30 0,17
Tabnuua 7.7

3Ha4yeHusa koadhpdpurumeHTa dgnn npuv pasfiMyHON yCTOMYNBOCTU aTMOcdephbl

Knacc yctonumsoctu A B C D E F
Bann 0,22 0,16 0,11 0,08 0,06 0,04
Tabnuuya 7.8

3Ha4yeHUs XxapaKTepMUCTUK NOACTUNAIOLLNX NOBEPXHOCTEN

Tun noeepxHocTH A, kv Ao, BT/MIK £, D/kr/K
AcbecTt 2400 0,35 800
AcbecTouemMeHT 1600 1,76 960
AcdanbT 1100 0,72 920
BeTtoH Ha kaMeHHOM LLiebHe 2300 1,3 1000
Nen 920 2,23 2080
[Mecok 1380 0,97 840

MeTtannuyeckne nogaoHbl

Meob 8960 380 380

Cranb 8000 52 500

YyryH 7600 56 550
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MpunoxeHue N 8

TepmoanHaMM4eCKUN pacyeT COCTOSIHUA CMecHu B obnake
Mpn npoBegeHMN TEPMOOMHAMUYECKOIO pacyeTa COCTOSHUSA CMECU OMacHOoro BeLecTBa C BO3OYXOM
npegnonaraeTcsi, YTO B BO34yXe HET MapoB M Kanenb Boabl. OnacHoe BeLlecTBO B obnake MoxeT
HaxoAWUTbCA Kak B ra3oBOW, Tak M B XUAKOW hase. XumMmnyeckne peakumm mexgy KOMMOHEHTamu onacHOro
BelllecTBa W BO3ayxa, 0bpa3oBaHMe pacTBOPOB ra3oBoy hasbl OQHOro BeLLecTBa B Xuakon dase (B Kannsix)
ApYyroro BeLlecTBa He Y4NTbIBAIOTCS.

I'Ipe,qnonaraeTCQ, 4yTO 00BbEM, 3aHMMaeMbIi KNI KON (*)330%, He3Ha4duTeneH, npm pac4yetax OH
nonaraeTca paBHbIM HYIHO.

TepMO,D.MHaMW-IeCKMﬁ pacyeT npoBoanTcA ana Kaxgon paCCManMBaeMOﬁ TOYKM NMPOCTPaHCTBA.

McxogHbIMy gaHHBIMK ANs nposegeHna TepMoanHaMmn4eCcKoro pac4yeTa ABnAarTCA:

obwan macca (B rasoobpasHom u xuakon pasax) onacHoro BewecTBa B obnake (Q;- - ans

i
nepBMYHOro obnaka u &y - ANa BTOPUYHbIX 061akoB);

N
Macca Xuakon asbl B obnake B HadarnbHbIl MOMEHT BPEMEHU (Qm‘ - Anga nepeu4yHOro obnaka u

0
d%i - ANA BTOPUYHbIX 0GNaKkoBs);

[
obwan macca obnaka (Qc;,rm‘ - ANsi NepBUYHOro obnaka n o ey - AN BTOPUYHBIX 06/1aKoB);

i
norHasi BHyTPEHHSAS SHEpPrus CMecu BellecTsa B obrake (an:q:z' - ANsi NepBUYHOTO obnaka 1 g -
05151 BTOPUYHbBIX 06nakoB);

reoMeTpUYeckne xapakTepucTmkm obnakoe (paamyc v BeicoTa Afis neperMYHoro obnaka, nonywupuHa
W BbiCOTA A1 BTOPUYHBIX).

Kpome Toro, Heobxoanmbl aHHbIe 06 OKpyXKatoLLen cpege n nsnyeckne xapakTepucTrkn Bo3gyxa u
OnacHoro BellecTsa.

[MepeyncrneHHble WUCXOA4HbIE AaHHble MOMyYalTcs B pesynbTate pelweHus ypaBHeHnun (98)-(101),

(104)-(110) - ans nepsu4yHoro obnaka unu (115)-(118), (121)-(128) - onst BTOpu4HbIX obnakoB. B pesynbTarte
TEPMOAMHaMMUYECKOro pacyeTa nonyyarTcs:

i
NIIOTHOCTb CMecH (P =i - ANSA NEPBUYHOTO obnaka Unn & i - ANA BTOPUYHbLIX 06r1aKkos);
T 7!
Temneparypa cMecy (+sbdi - ANA nepBudHOro obnaka unu £ahdi - ANa BTOPUYHbLIX 06nakos);

o i
Macca OMacHOro BellecTBa B UKol dase (&g; - ANA nepeudyHOro obnaka WM 4y - ANS
BTOPWYHbIX 0OrakoB);
M3MEHEHUE reoMeTpuyeckoro pasmepa obnaka - acpdekTnBHasi BbicoTa (Haq:q::' - ANS NepBUYHOrO

{
obnaka unu Haq;.q;. i - 4N BTOPMYHBIX 06nakoB).

Hanee npunBOAATCA (bOpMyJ'IbI ana TepMmognHaMm4yeckoro pacyeta COCToAHuMA cMmecu B nepBUYHOM
obnake, Ans BTOPUYHbIX obnakoB Bce npuBedeHHbIE HWXe CbOpMyJ'IbI cnpaBseanmBbl Npun 3aMeHe
COOTBETCTBYKOLLUX MNepeMeHHbIX, ONMuUCbIiBarwWNX COCTOAHME B NEepBUYHOM obnake, Ha nepemMeHHble,
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i o 0f
onucbiBawLline COCTOAHUA BO BTOPUYHbLIX O6J‘IaKaX, a UMEHHO: Q:ﬁ i Ha g1 ' Q]' Ha f}'f y QE!- Ha 97 y
i i i i i
Qc;m[z’ Ha oy T;Epcl:nz Ha T;cpuijz', FaggiHa Haddi, iVEM:I:H:I:': Ha iVzuzl:uzl:ui, P apdi HA O adips -

TepmoanHaMM4eCcKkoe COCTOsIHUE B 0Onake onpeaensieTcsa u3 ycnoBus COBMageHnsi S3HEPrUM CUCTEMbI
N ee NNOTHOCTW, pacnpederneHHon B obbemMe, C aHeprnen obraka M mMaccon obnaka npu OaBneHun

Fy =101,325 kMa.
CHauana onpegensieTcs 4ons Xuakon dbasbl onacHoro BellecTBa B obnake
(G~ Cr) OV + Qi Cy B~ O an Qi + (Cognes™ ) Crmosn oo™ Troa) =0 i
= C ) T = C T — 25 - (142)

P T EHIT

Ecnn BenuunHa me >0, TO 3TO O3Ha4aeT, 4YTo B obnake HaxoOuTCs KanenbHasi B3BECb Maccou

g i, Torpa TemnepaTtypa B obnake Taq:.q::' nonaraeTca paBHON Tam . TNoTHOCTb (yoenbHbIh 06beM) B
obnake onpeaensieTcsl N0 COOTHOLLEHUSIM:

(Coyn ~ Ea s W poombt

Hoagdi = i
¥ (Q: - Q:& H :'."-"* BOST + (Qn:y}.n‘ - Q:‘ :'P'f ' (143)
bt s Fhp

Doy = i Gy~ (144)

Tppe & TpgiR

1
=t

3 Pt (145)

Ecnun BennuunHa Qm i iO, TO 3TO O3Ha4aeT, YTo B obnake HaxoguTCst TOMbKO ra3oBasi CMECb U Maccy

KanernbHOM B3BECH &g cnegyet nonaraTb pasHown O.
TemnepaTypa B 06nake B 3TOM Criy4ae OnpeaenseTcsi U3 COOTHOLLEHUS

ro G ODCE + 00T~ Man O + ey ~ 0  mosmTronn
3 Coym ~ G IC upoom + iy ; (146)

NNOTHOCTb (yAenbHbI 06beM) B 0briake onpegenseTcs No COOTHOLIEHWSAM:

7 = chﬂ.‘[i#.u'ﬁnsu
e Q!'-"'""Basu + (ch:’ - Q:' :'.II-"'* : (147)
o = Fhi s
b ?;d:'":l:'lg ) (148)
1
Vappi = ——
a abidd (149)

MNocne onpeaeneHna CoCtoAaHnA B obnake npon3BoanTCA onpeaerieHne reoMeTpn4ecknx pa3mMepos,
M3MEHEHNE KOTOPbLIX NMPOU3OLLITO 3a CHEeT ncnapeHud Knakon Cba3bl, a TaKkkKe 3a cHeT HarpeBa/oxnax(,quMﬂ
rasoBom (*)a3b| npun cMeLleHnn ¢ BO3OyxXOM.

MpuMepbl pacyeToB NOCNeACTBUN aBapuil C BbIGPOCOM TOKCUYHbBIX BELLECTB NpW paccMaTprBaeMbIX
BblLLE YCINOBUSIX NpMBeaeHbl B NpunoxeHun N 9.
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MpunoxeHne N 9

Mpumepbl pacyeToB
PacueTbl npoBOAsATCA B COOTBETCTBUM CO CXEMOMU, NpuBeaeHHOM B npunoxeHnn N 10.

a) MNMpumep 1. B onopoxHeHHOM LLApoOBOM pe3epByape BMecTUMocTbio 2000 ™m 3 HaxoauTcs
XNIOpMeTaH B ra3oBoi ¢hase npu Temneparype okpyxatoien cpegbl (18 °C) n gasneHun 1 atm. Pesepyap

pacnonoXeH Ha TOBapHO-ChIPbEBON ©a3e B paBHMHHOW MECTHOCTW, XapaKTEPHbLIA pa3Mep LUepOXOBaTOCTU
0,018 M. MNpoucxoguT paspyLleHne eMKOCTU U BblOpacbiBaeTcsl Bce onacHoe BellecTBo. MeTeoycrnoBus:
CKOpOCTb BeTpa Ha BbicoTe 10 M - 3,2 m/c, 6e3obnayHas Houb.

Onpepenntb MakcuMarbHble MNPU3EMHbIE KOHLIEHTpaLMW XNopMeTaHa B atmocdepe, pasmepbl
B3pbIBOMNOXapoonacHoro obnaka cMecu xnopmeTaHa C BO34yXOM MpWU ero paccesiHun A0 KOHLEeHTpauumu,
COOTBETCTBYIOLLEN HWKHEMY KOHLEHTpauuoHHoMmy npefdeny socnnameHeHus (HKMB) u ero nonosuHe, a
TakKe 3aBMCMMOCTb MIoLWaan, NOKpbIBAaeMO 0611akoM, OT BpEMEHMN.

PeweHue:

1. MNpu pelueHn ncnonb3yem crieayoLmne XxapakTepUCTUKA XropMeTaHa:

MonsipHas macca - 51 r/monb;

nokasartenb aguabatsl - 1,25;

Temnepatypa KuneHus xXuakon dasel Npy gasneHumn okpyxarowlen cpegnl (101325 Ma) - -24 °C;

TennoTa ucnapeHns XXngkon gasbl - 3,87-106 Ibx/xr;
TENOEMKOCTb XuaKon asbl - Cp =1585 Ox/kr/K;

NSIOTHOCTb Xnakomn dasel - 930 Kr/m= ;
HKMB - 8,1%.

2. Tlo ycrnoBusIM XpaHEHUSI K XapakTepy paspyLleHus ornpefensieM TuM CueHapusi aBapUnHOM
cutyaumm - 1.

3. Mo chopmynam (1) 1 (2) onpeaensiemM KONMYecTBO XMopMeTaHa B NEPBUYHOM obnake & =4272 kr.

4. Mo dopmyne (6) ¢ ncnone3oBaHneM copmynsl (2) onpegensem NIOTHOCTbL ONAacHOro BellecTsa B
BblOpoce - 2,13 Krim= .

5. YuntbiBas, 4YTO XNopMeTaH HaxoauTcs B chepndeckon eMKOCTU, HavanbHbIA QuameTp NepBUYHOIO
obnaka nonaraeTcs paBHbIM ero BoicoTe. OHM COOTBETCTBEHHO paBHbl 13,6 M.

6. XapakTepHbI pasMmep LLEPOXOBATOCTN NPUHNMAETCA U3 UCXOOHbIX AaHHbIX Zgrg — 0,018 m.

7. C wucnomnb3oBaHMEM [JaHHbIX Tabn.7.4 npunoxenus N 7 onpegensieM knacc yCTOWYMBOCTU
aTtmocdepsl - E.

8. C wucnonb3oBaHMeM [aHHbIX Tabn.7.5-7.7 npunoxenns N 7 onpegensem KoadUUNEHTDI,
ncnonb3yemble Npy pacdeTe AUCMNEPCUMM, CKOPOCTM NOgMELLMBaHUA BO3AyXa B 06nako.

9. [ns onpenerneHuss KOHUEHTpauuMu XxrnopMeTaHa B aTtmocdepe [no dopmynam (102)-(103)]
YUCIEHHO peLlaemM cuctemy OOBbIKHOBEHHbIX AuddepeHumanbHbiX ypaBHeHun [dopmynbl (104)-(112)] ¢
ncnone3oBaHnemM ypaBHeHun (98)-(101). PesynbTaTthl pacyeTa npmuBeaeHbl Ha puc.9.1.
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Puc.9.1. MakcumanbHasi npuseMHasi KOHLEHTpaums Ha ocu obriaka (No HanpaBneHUo BeTpa) npu Bblbpoce
xnopmeTaHa (npumep 1)
10. C nomowbto cooTHoweHun (136)-(140) onpenensiem pasmepbl B3pbIBONOXapoonacHoro obnaka
CMEeCK XropMeTaHa ¢ BO34yXOM npu ero paccesiHim (puc.9.2).
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Puc.9.2. CeyeHnue 30HbI, orpanmndeHHon HKIMB u 0,5 HKIMB, nnockoctbio £ =0 (B HanpaeneHMn no BeTpy)
npwv BeIOpoce xnopmeTaHa (npumep 1)
11. Tak kak BbicoTa obnaka B npedenax 30Hbl, rge paccmartpuBaeTtcs paccesHue (1000 m), He
npesocxoaut 20 M, TO cornacHo n.28 NOBTOPHbIN pacyeT He TpebyeTcs.
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_ 2
12. [Ons onpegenennss nnowagyM obnaka BOCMOMb3yeMCS COOTHOLLUEHUEM Sangg = ?fiqaq;.cp .
3aBuCMMOCTb nrowaamn, NoKpbiBaeMon obnakom, oT BpeMeHN nNpmueeaeHa Ha punc.9.3.
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Puc.9.3. MameHeHne nnowagun obnaka B 3aBUCMMOCTI OT BPeMEHM npu Bbibpoce xnopmetaHa (npumep 1)

©) Mpumep 2. TexHonormdeckui Tpybonpoeog [y200 ¢ xnopumaHoM B ra3oBor hase pacnosiokeH Ha
acTakage BbicoTo 50 cm. Tpybonposog pacrnonoXeH Ha TeppuTOpUM MNPOMBILLNIEHHOW MMOWaaKn B
pPaBHMHHOW MECTHOCTU, XapaKkTepHbin pasmep wepoxosatoctn 0,018 m. Ha Bxoge Tpybonposoda ctouT
Komnpeccop, pacxopn kotoporo coctaenseT 10,3 kr/c. [laBneHne B Tpybonposoge 1,3 atm. TpybonpoBog He
TennomsonupoBaH. Houbto B HwkKHe obpasylowen TpybonpoBoga B pesynbrarte pasrepMeTv3auunm
BO3HMKaeT oTBepcTve amametpom 10 cm. Bpemsa nukemgauum ytedkm coctaensaet 400 c. Meteoycnosus:
CcKkopoCTb BeTpa Ha Bbicote 10 m - 2,1 m/c, Temnepatypa Bo3ayxa - 30 °C, obnayHoctb - 50%. lMpodurnb
BETPa annpoKCUMMUNPYETCS CTENEHHON 3aBUCUMOCTLIO C NokasaTenem - 0,22.

Onpenenutb KOHLEHTpaLMKU XnopunaHa B aTMocdepe, a Takke pacnpeneneHve TOKCOAo3bl B 30HE
XMMUYECKOrO 3apakeHusi, rae BO3MOXHO CMepTerbHOe MOopaXeHWe HesalMLLEeHHbIX MHAei Ha OTKPLITON
MECTHOCTW.

PelwueHue:

1. Mo ycnoBusIM XpaHEHMs1 U XapaKTepy pas3pylleHust onpedenseM Tun CLeHapus aBapuAHON
cuTyauum - 2.

2. C yyeTom kommeHTapus k popmyne (13) onpegensiem pacxog Bbibpoca &gy = 10,3 Kr/c.
3. Onpegensiem NNOTHOCTbL ONACHOrO BelecTBa B Bbibpoce no gpopmyre (17) .DEH =2,65 krim> .

4. Mo dopmyne (15) onpegensem anuTenbLHOCTb BbiIbpoca 551{ =400 c.

5. MockonbKy BbIOpOC ocyuiecTBnsieTcs ¢ BoicoThl 0,5 M 1 NNOTHOCTL Bbibpoca Gonblue NAIOTHOCTU

BO3/lyxa, BbICOTa BTOPWYHOTO O6riaka B HayarbHOM ceuyeHuu Gbina mpuHsta Zam = 0,5 m. Toraa mo
dopmyne (19) paccuvTbiBaeTCs LUMPMHA CEYEHMSI BTOPUMYHOro obraka (wnerda) B HavanbHbI MOMEHT

BpemeHH (Ha MecTe Bbibpoca) - Sy = 4,6 M.

6. C wucnomnb3oBaHMEM [JaHHbIX Tabn.7.4 npunoxenuss N 7 onpegensieM knacc yCTOWYMBOCTU
aTtmocdepsl - E.

7. C wvcnonb3oBaHMEM [OaHHbIX Tabn.7.5-7.7 npunoxenns N 7 onpegensem Ko3adULNEHTHI,
ncnonb3yemble NPy pacyeTe AUCNEPCUM, CKOPOCTU NOAMELLMBAHMS BO34yXa B 00nako.




P/1-03-26-2007 MeroaudecKue yka3aHus [0 OLEHKE [TOCIEACTBUI aBapHiHBIX BBIOPOCOB OMACHBIX BEIECTB

He npumensemcs ¢ 20.04.2015
Crpanuna 64

8. [Ins onpepeneHus KoHUeHTpauun xnopumaHa B aTmocdepe [(119)-(120)] uncneHHo peluaem
cucTteMy OObIKHOBEHHbIX AnddepeHumanbHbix ypaBHeHun (121)-(129) ¢ ncnonb3oBaHWEM ypaBHEHWN
(115)-(118) ons ctagmm UcteveHns rasa B OTCYTCTBUE NPONUBaA.

9. Mo dopmynam (133)-(134) paccumTbiBaeM none KOHUEHTpauuuM npu BblOpoce ra3oobpasHoro
xnopumaHa n3 Tpybonposoga. CooTBETCTBYHOLLNE 3HAYEHUS KOHLIEHTPALIMM Ha OCU BbIDpOCca NpMBEAEHbI HA
puc.9.4.

10
S

3

=

H \

Y

2

M

=

: N

E \

= [ fle

] ]

£ [ —

0.0001 e
o 500 1000 1500 2000 2500 3000 3500 4000 £500

Puccroanme oT MecTa IHHEIKR!B.. M

Puc.9.4. MakcumarnbHasi KOHUEHTpaLmsa Ha ocu obnaka (B HanpaeneHun no BeTpy) Npu Belbpoce xnopumnaHa
(npumep 2)

10. B cooTtBeTCcTBUMN C N.45 M MO 3HAYEHUO CMEPTENBHOM TOKCOAO3bl ANs xnopumaHa 11 Mr-MuH/n
onpenensemM pasmepbl 30Hbl CMEpPTENbHOro nopaxeHus (punc.9.5, 9.6). MNpPoTAKEHHOCTbL 30HbI CMEPTESTbHOIO
nopaxeHus coctaensiet 905 m. MakcumanbHas BbicoTa - 4,45 M Ha pacctosHun 382 M. MakcumanbHas
wmpuHa - 407 m Ha paccTosiHMM 566 M.
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Pnc.9.5. Paamepbl 30HbI CMepTENbHOro nopaxeHus B nrnockoctn ¥ = 0 (BepTUKanbHOe ceveHne Yepes ocb
BbIOpoca) npu BeIOpoce xnopunana (npumep 2)
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Punc.9.6. Paamepbl 30HbI CMEPTENBHOMO MOPAXEHUS HA NOBEPXHOCTM 3eMNU Npu BbIBpoce xropunaHa
(npumep 2)

11. B cootBeTcTBUM C N.45 N MO 3HAYEHUIO MOPOroBOM TOKCOA4O03bl ANns xnopumaHa 0,75 mr-mun/n
onpenensiemM pasmepbl 30HbI MOPOroBoro Bo3aencTems (cM. puc.9.5, 9.6). MNMpoTsXkeHHOCTb 30HbLI MOPOrOBOro
BosgencTeusa - 4077 m. MakcumanbHas BbicoTa - 22,3 M Ha pacctosHum 1677 M. MakcumanbHas WwvpuHa -
874 m Ha paccTosiHumn 1844 m.

B) Mpumep 3. Ha 06bekTe XpaHeHMs1 ONacHOro BELLECTBA, PacnofioXKeHHOM B npeaenax HebonbLoro

ropoga, MMeeTcsi eMKOCTb BMecTuMocTbio 100 M2 . OHa Ha 50% 3anonHeHa CKKEHHBIM aMMUaKOM nog

OaeneHnem. AMMMaK B €MKOCTU MMeEET TemnepaTtypy okpyxawwen cpegbl - 30 °C. EMKOCTb CTOMT Ha
OETOHHOW MOBEPXHOCTM.

OueHuTb, nonarasi Hauxydwue YCrioBUsl paccesiHusi, MOCreAcTBUsS aBapuu B Criy4ae MrHOBEHHOro
paspyLUeHnss eMKOCTU. [pu oLEeHKe TOKCUYECKOrO NopaXxeHUsi UCMOoSb30BaTb BpeMs akcroaunumum 30 MuH.

PelwueHue:

1. Mo ycnoBusIM XpaHEHMs1 U XapaKTepy pas3pylleHust onpedenseM Tun CLeHapus aBapuAHON
cutyaumm - 3. CornacHo n.27 B ka4eCcTBe HauxygLnx YCNOBUA paccesHUs NPUHMMaETC CKOPOCTb BETpa Ha
BbicoTe 10 M - 1,0 m/c, ycTonumBocTb aTMocdepsbl - knacc F. Boibupaem Tvn nogctmnaroLen noBepxXHoCTH,
Hap, KOTOPOW MPOUCXOAUT paccesitHUe, - LLEHTP MariblX FOpoAOoB, C XapaKTEPHbIM pasMepoM LLEPOXOBATOCTU
0,55 m.

2. Bpemsi akcnosuummn npuHuMmaem paBHbiM 30 MUH.
3. Mo dopmyne (23) onpegensiem maccy rasoBoin asbl B eMKocTu - 393,16 kr.

4. Mo BmectumocTn emkoctn (100 M ), cteneHn 3anornHeHnsa (50%) n NNOTHOCTWM Xuakon dasbl

ammmaka 681 kr/m= onpegensem Maccy xuakon dasbel B emkocTn - 34050 kr.

5. Mo dopmyne (24) onpegensdeM maccy aMmmmaka, NnocTynaroLLyo B NepBMyYHOe 006nako B BUAE rasa,
obpasoBaBLUErocs Npy BCKUMAHUM NeperpeTon xuakon dassbl, - 6577,65 kr.

6. Mo dopmyne (25) onpegensieM mMaccy ammuaka, MOCTynawLwyl B MNepBMYyHOe obnako B BuAe
aspo3orisi, 0bpa3oBaBLLErOCS NMPU BCKUMAHUM NEpPErpeTon xuakon dasel, - 6577,65 kr. CornacHo dopmyne
(26) 31O € KONMMYECTBO XMNOKOrO aMMUaka 3aaemM B NepBMYHOM OOrake B Ha4arne paccesiHus.

7. Mo dopmyne (28) onpenensiem nnowagb nponvea - 613,65 M. OTy Xe BEnUYuHy COrnacHo

npaewuny, NpueeaeHHoOMY nocrie dopmyrbl (28), NpUHUMaeM B kKayecTBe NIoLLaan KOHTaKTa Xuako gasbl ¢
noacTunatoLLeit NoBepXHOCThIO.
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8. Mo cdopmyne (30) gaBneHWe HacbILWEHHbIX NAPOB NpU TEMMepaType OKpyXKatoLlero Bo3ayxa - 8718
MM pT.CT.

9. Mo dopmyne (29) onpegensieM BPeEMS WMHTEHCMBHOIO KUMEHWUsl, B TEYEHMe KOTOPOro oriacHoe
BEeLLEeCTBO NOCTynaeT B NepBMYHOe o6nako 13 nponvea, - 13 c.

10. Mo dhopmyne (27) onpegensieM maccy rasa, NocTynvBLLETO B NepBUYHOE 00nako OT nNponvea npu
ero kuneHun, - 183,73 kr.

11. Mo cbopmyne (22) onpegensiem maccy aMmMmuaka B nepBuyHoM obnake - 13732,2 kr.

12. CornacHo cdopmyne (32) 3agaem paBHbiMu 0 Kr/c obLLme pacxodbl aMmmnaka n HayarnbHbIV pacxos
Xuakom pasbl aMmumaka B crieytoLmnx BTOpUYHbIX obnakax:

B 0Gnake, o6pasyoLemcs Npu UCTEeYEHUM Xnakon dasbl;

B obnake, o6pasytoLemcs Npy UCTeYeHUM XNakon dasbl Nocre oTceYeHnst aBapuUiHOro y4acTka;
B obnake, o6pasytoLemcs Npy UCTeYEeHNM ra3oBoi gasbl NPV HanM4YMKM NPonvBa;

B o6nake, o6pasytoLemcs Npy UCTeYeHNM rasoBoi gasbl B OTCYTCTBUE NPONMBA;

B obnake, obpasyroLemMcst Npu ncnapeHnm 3 obopyaoBaHus.

CornacHo dopmyne (34) Takke nonaraem paBHbiM O cekyHO ONMTENbHOCTU BblOpoca ammuaka B
COOTBETCTBYHOLUNX BTOPUYHBIX obnakax.

CornacHo copmynam (37), (41) n (42) Tarke nonaraemM paBHbIM HYMO HavarnbHble MOTHOCTU
amMmmuaka B 3TUX Ke BTOPUYHBIX 0brakax, Ux NonyLwmnpuHy 1 BbICOTY.

13. Mo cdopmyne (36) onpegensem NNOTHOCTb aMMMaka B rasoBon ¢ase [npu gasneHun 101325 lMa

(1 aTm) n Temnepatype kunexums -33,6 °C] - 0,865 kr/M3 . OTa e BenMuMHa nonaraeTcs paBHOWN HayanbHOMN

NAOTHOCTU BO BTOPMYHOM obnake, obpasytolemMcs npu UcnapeHun ¢ nponuea. HadanbHyto TemnepaTypy B
nepBMYHOM N BTOPUYHOM obnakax onpefensieM kak tTemnepatypy kunenust 240 K.

14. Mo dopmyne (35) onpeaensem HavanbHyt0 NAIOTHOCTb NEPBUYHOrO obnaka - 1,76 Krim= .

15. Mo dopmyne (38) onpegensiem HayanbHbIA paguyc M BbICOTY NEPBMYHOrO obraka, OHWM paBHbI
13,55 m.

16. Mo dopmyne (39) onpeaensieMm MNOMyLWMPUHY BTOPUYHOrO obriaka, obGpasytollerocs Ha cTagum
ncnapeHnss amMuaka 1u3 nposnimea B OTCYTCTBME ra3zoobpasHoro Beibpoca, - 12,39 m.

17. Mo dopmyne (40) onpegensiem BbICOTY, OHa paBHa 1,19 m.

18. Mo dopmyne (31) onpegensiem CKOPOCTb MCMAPEHUsI C MOBEPXHOCTM MPONUBA M Pacxod aMmmuaka
BO BTOPWYHOM oObGnake, obpasylollemcs Ha CTaguMu MCMapeHus M3 MponiveBa, oHa paBHa 4,52 «kr/c. [Npu
pacyeTe uMcnapeHusi uMcronb3oBanacb HadvanbHas 3ddeKkTMBHAsi CKOPOCTb BTOPWMYHOrO obnaka,
obpasyloLerocs Ha CTaguMu ucnapeHus m3 nponwvea, kotopas pasHa 0,18 m/c. CornacHo dopmyrne (32)
pacxod ammuaka B XKuakon ¢ase BO BTOPUYHOM obnake, obpasyolemMcs Ha CTagum UcnapeHust onacHoro
BEeLLleCTBa U3 NponuBea, nonaraeTcs paBHbIM HYTHO.

19. Mo dopmyne (33) onpegensiem Bpems ucnapeHusi nponmea - 4580 c.

20. XapakTepHbIli pasMep LLIEepOoXoBaTOCTU CorfnacHo N.26 onpegensiem no tadn.7.3 npunoxernnst N 7
- 0,55 M - LUeHTpbI ManbIX rOpoaoB.

21. CornacHo .28 onpeaensieM nokasaTtesib CTEMNeHW B CTEMEHHON 3aBUCMMOCTM CKOPOCTU BeTpa OT
BbicOTbl - 0,655. C nomowblo 3TOro nokasatenst OyaeT annpoKCMMMPOBATLCS CKOPOCTb B aTMOCHEPHOM
cnoe 20 M Hag, NOBEPXHOCTbIO 3EMIN.

22. Mo dopmyne (91) n.29 ¢ ucnonb3oBaHvemM Tabn.7.6 npunoxeHus N 7 onpegensem macwitab
MoHunHa-ObyxoBa - 23,49 m.
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23. Mo dopmyne (92) onpegensieM guHammn4yeckyto ckopoctb - 0,07 m/c.

24. C wucnonb3oBaHMeM Tabn.7.7 npunoxeHuss N 7 onpepensiem koacdpduumeHT Ons pacuyeta
paccesHus.

25. [Ina onpeneneHus KOHLEHTpaLMi aMMuaka B atMocdepe npu pacrnpocTpaHeHWU nepBUYHOro
obnaka no copmynam (102)-(103) uncneHHO pelsaem CUCTEMY OObIKHOBEHHbIX AuddepeHLmanbHbIX
ypaBHeHui (104)-(112) ¢ ncnonb3osaHvem ypasHeHui (98)-(101).

26. Ha cragum ncnapeHuna m3 nponuea niOTHOCTb aMMWhaka B o6pa3y+ou.|,eMC;| BTOPUYHOM obnake

0,87 «r/m 3 , YTO MeHblUe MMOTHOCTM OKpyxatowero Bosgyxa (1,16 kr/m 3 ), MO3TOMY [Ans pacyeTa
KOHLEeHTpaLuuii BO BTOPMYHOM 0GMake UCMonb3yeM COOTHOLEHUS 13 meToanku "TOKCU-2".

27. CornacHo n.45 CpaBHeHMeM C NnoporoBbiMn U CMepPTENIbHbIMU TOKCOOO3aMU AONA aMMUaka
onpepgendaemM paccrtodaHue, B npenenax KoToporo 6y/:|.eT HabnopgaTbes COOTBETCTBYIOLLEE NopakeHune.

Ha noBepxHOCTM 3eMnu MNPOTSKEHHOCTb 30HblI CMEPTENBLHOIO MOpaXeHusi cocTaBnsieT 212 M B
HanpaBneHun Betpa U 160 M B HanpaeneHun NpoTvB BeTpa. LUuprHa 30HbI CMEpPTENbHOro nopakeHus
cocTtaensiet 393 M Ha 40 M oT mecTa BbiGpoca.

Ha noBepxHOCTM 3eMnu MPOTSXKEHHOCTb 30Hbl MOPOroBOr0 BO3AEWUCTBUS cocTaBnset 863 M B
HanpaBneHun Betpa u 385 M B HanpaBneHuu NpoTve BeTpa. LUuprHa 30HbI CMEepTenbHOro nopakeHus
coctaensieT 1186 m Ha 360 M OoT mecTa Bbibpoca.

PesynbTaTbl pacyeTa 30H CMeEpPTENbHOrO MOpakeHMsl U MOPOroBOro BO3AENCTBUS NpUBEAEeHbl Ha
pnc.9.7, 9.8. Ha puc.9.7 nokasaHbl rpaHuubl 3TUX 30H Ha MNOBEPXHOCTM 3emnu, a Ha puc.9.8 - B
BEPTMKANbHOM MMOCKOCTN, MpoXoasiien 4yepe3 ocb Bblbpoca. [lonoxeHuto mecta Bbibpoca Ha 3TMX
pUCyHKax COOTBETCTBYIOT NPOCTpaHCTBEHHbIe koopauHathl (0, 0, 0).
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Purc.9.7. 30HbI cCMepTENbLHOrO NOPaXEHNs 1 MOPOrOBOrO BO3AENCTBUS HA NMOBEPXHOCTU 3eMnu Nnpu Belibpoce
ammMuaka (npumep 3)
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Punc.9.8. 30HbI cMepTENbLHOrO NOPaXXeHNA 1 MOPOroBOro BO3AENCTBUSA B BEPTUKANIbHOM NMOCKOCTH,
npoxopgsiLen Yepes ocb Bbibpoca, Npu Bbibpoce ammuaka (npumep 3)
r) Mpumep 4. Npoucxoaut 4YacTnyHoe paspylleHne TpybonpoBoaa, MAYLLErO OT EMKOCTU C XUOKAM
nponaHoM. TpybGonpoBOA CoaepXuT Xnakyto dasy. B pesynbtate npomcxogut BeIGPOC nponaHa.

EmMkocTb cogoepxuT 4 T xuagkoro nponaHa. TpybonpoBoa AnameTpom 5 CM MAET OT HWXKHEN 4acTu
eMKocTu. BbicoTa ypoBHA xuakom pasbl Hag Tpybonposogom 0,5 m. [laBneHne B emkoctn 9,2 atm,
Temnepartypa - 18,5 °C.

ABapuiiHoe oTBepcTue (pasrepmeTvsauus) B TpybonpoBoae mmeeT 3hEKTUBHBIA OMaMeTp 2 CM

(nnowaab 3,14 CME). MecTo paspywleHns TpybonpoBoga HaxXxoguTCA Ha pacCTosiHUM 41 M OT €MKOCTMW.
Mpeanonaraetcsi, 4To Yepes 60 ¢ nocne paspyLLeHns NPONUCXOOUT OTCEYEHNE aBapUNHOIroO yvacTka.

BbIbpoc mpoucxoguT Ha MecyaHykt MOYBY, paccesHue NPOUCXOAWUT Had POBHbIM MONeM C TpaBoWw
BbicoTor go 15 cm. Temnepatypa Bosgyxa v nousbl 20,5 °C. CkopocTb BeTpa Ha BbicoTe 10 M - 6 m/c. Knacc
YCTONYMBOCTU aTMocdepsl - D.

OueHuTb pasmepbl NOXKapOB3PbIBOOMACHOW 30HbI, BO3HUKAIOLLEN B pe3ynbTaTe Takon aBapun.

PeweHue:

Mpwn pelueHnn ncnonb3yem xapakTepUCTUKM NponaHa, npusegeHHble B Tabn.7.1 npunoxeHuna N 7.

Bbibupaem Tvn nogctunarowen NnoBepXHOCTH, Had KOTOPOW NPONCXOANT paccesiHue "Tpaea oo 15 cm”,
C XapakTepHbIM pa3mepoM LwepoxosaTtoctn 0,01 m.

Mpu pacyeTe KMNEHUSI NPONMBA NPU BbINaAEHUN XUAKOCTW Ha NOACTUNAIOLLYIO MOBEPXHOCTb COrNacHoO
NCXOAHbIM [aHHbIM B KauyecTBe MOBEPXHOCTW MponvBa GepeTcsi Mecok co CBOMCTBaAMW, NpUBEAEHHbIMU B
Tabn.7.8 npunoxeHua N 7.

1. Mo ycnoBuaAM XpaHeHUs U XapakTepy paspylleHus onpegenseMm Tun CcLeHapusa aBapurHON
cutyauum - 4.

2. Mo cdopmyne (36) onpeaensieMm NNOTHOCTb ra3oBow hasbl MponaHa npu 1 atM M Temneparype
KAMEHUs! - 2,29 KM= |
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3. B kadectBe BcrnomoraTenbHOW BeNUYUHbLI OnpedensieM MNOTHOCTb rasoBov dasbl nponaHa B
obopypnoBaHum - 14,16 Kr/m= .

4. Mo BcrnomoratenbHon opMyne nocrie hopmynsl (43) onpegensem aBneHne HacbIWEHHBIX NapoB
nponaHa nNpw CyLLeCTBYtOLLEN TeMnepaType B 06opyaoBaHum - 774463 MNa.

5. Mo BcrnomoratenbHon copmyne nocne dgopmynel (43) onpegensiemM MIOTHOCTb HAaCbIWEHHbIX
napoB nponaHa npu CyLlecTBYIOLLEN TemnepaType B obopynosaHum - 14,06 Kr/m= .

6. B kayecTBe BCnomoraTenbHON BENNYNHbBI onpeaendemM ninoTHOCTb rasoBsom ¢)a3b| npu TemMmnepartype
KUNneHna u gasrneHnn HacbIileHHOro napa, CoOoTBEeTCTBYHLEM TeMnepaTtype XuOKoCTu B 060py,D,OBaHI/II/I, -

17,76 kr/m= .

7. Mo cdopmyne (45) onpepensiem obLWMIA (3KMOKOCTU M ras3a) pacxod B BblOpoce M3 paspyLUeHHOro
obopynoBaHus (00 OTCeYeHUs aBapuMHOro yyacTka) - 4,97 kr/c.

8. Mo dopmyne (46) onpenensiem obLWMIA (3KMOKOCTU M ra3a) pacxon B BblOpoce M3 paspyLUeHHOro
obopynoBaHus (Nocre oTce4YeHnss aBapuUnHoro yvactka) - 4,95 kric.

9. Mo copmyne (30) onpepensiem OaBneHWe HacbILEHHbIX MapoB MponaHa npu Temneparype
OKpy>XatoLero Bosgyxa 6125 mm pT.cT.

10. Mo dopmyne (55) onpepensiem pacxod rasa, obpasoBaBLUErOCSH NPW BCKUMAHUW neperpeTon
XMOKOCTU, B BbIOpOCe 13 paspyLLeHHOro 06opyaoBaHns (00 OTCeYEHNsT aBapUMHOIO yyacTka) - 1,52 kr/c.

11. Mo dopmyne (55) onpenensieMm pacxon XuakocTu (B Buae aspos3ons, obpasoBaBLLErocs npu
BCKMMaHUKN NeperpeTon Xunakoctn) B BbIbpoce 13 paspyLleHHoro obopyaoBaHus (40 OTCEYEHNA aBapuUIHOTO
yyactka) - 1,52 kr/c. BTy Xe BenuWuuHy noflaraeM paBHOM pacxogy npornaHa B Xuakon dase (B Buae
aspo30sis) B HadanbHOM CEYEeHUM BTOPUYHOro obraka, obpasylollerocss Ha CTaguMuM UCTEYEHUsT XXUOKOW
dasbl (4O OTCEYEHNsT aBapUIAHOTO yyacTKa).

12. C nomowbto dopmynbl (50) BbIMONHAEM npegBapuUTENibHBIA pacyeT BPEMEHM BblpaBHUBAHMS
CKOPOCTEN KUNEHUA N NCNapeHns 3a c4eT TennomaccoobmeHa ¢ Bo3gyxom - 1,8 c.

13. Mo dopmyne (58) onpegensiem pacxog nponaHa B rasoBow ¢ase, obpasoBaBLlencs npu
BCKMMaHUN Neperpeton XWAOKOCTUM, B BblIbpoce M3 paspylleHHOro obopyaoBaHWsl (Mocre oTcevyeHus
aBapuiHoro yyacTtka) - 1,51 kr/c.

14. Mo dopmyne (59) onpenensem pacxoq XMOKOro nponaHa (B Buae aspo3ons, obpasoBasLLerocs
npu BCKUMAHWM MEeperpeTon >XMOKOCTM) B Bblibpoce M3 paspylleHHOro obopyaoBaHusa (Mocne oTcevyeHus
aBapunHoro y4yactka) - 1,51 kr/c. BTy e BenuuMHy nonaraem paBHOM pacxody nponaHa B Xxugkon ¢ase (B
BMOE a’3p0o30risl) B HA4YarbHOM CEYEHMN BTOPUYHOro obnaka, oGpasytoLerocsi Ha CTagum UCTEYEHUS KUAKON
dhasbl (nocrne oTceyYeHns aBapmHOro yyacTka).

15. OnpepensieM BpeMsl UCnapeHusi U3 NpornvBea BCero BbIOPOLLIEHHOrO npornaHa, B TOM Yucne rnocne
OTCEeYEHUs1 aBapuNHOro y4acTka, - 651 c.

16. Mo dopmyne (52) npoBoAMM NpPeABaAPUTESNbHBIN pacyeT BpeMeHU hopMMPOBaHMS NEPBUYHOIO
obnaka Ha CTaguMum UCTEYEHUs XMOKOCTU W3 paspyLUeHHOro obopydoBaHWs A0 OTCEYEHUS aBapUIAHOMO
yyacTtka - 1,8 c.

17. Mo dopmyne (53) genaem npenBapuTENbHBIN pacyeT BpeMeHM (POPMMPOBAHUA MEPBUYHOIO
obraka Ha CTagun UCTEYEHUS XUOKOCTM U3 paspyLleHHOro obopydoBaHMS MOCE OTCEYEHUA aBapUNHOIO
yyacTtka - O c.

18. Mo dopmyne (51) onpegensiem nnowage NponvMBa MponaHa Ha ctagun opmMupoBaHuA

nepBuyHoro obnaka - 0,14 m<. Mocre dopmynbl (53) npypaBHMBaeM 3Ty BEMWYMHY K MAOLWAAN KOHTaKTa
nponuea ¢ noacTunaroLlen NOBEPXHOCTbLIO Ha CTaamMn OpMUMPOBaHUS NepBMYHOrO obnaka.

19. C nomowpto cdopmynel (50) okoHYaTenebHO onpedenseM Bpemsi (POPMUPOBAHUSA MEPBUYHOIO
obnaka - 0,12 c. CornacHo pacyeTy no copmyne (52) nepBuyHOoe o6nako chopmupyeTcs Ha CcTagum
NCTEYEHMST KMOKOCTM U3 paspyLleHHOro 00opyaoBaHWs [0 OTCEYEHMS aBapuMMHOro y4vactka. Bpems
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opMMpPOBaHUS NepBUYHOrO obnaka Ha CTagun UCTEYEHUS] KMOKOCTUM U3 paspyLleHHOro obopydoBaHus
rocrne oTcedeHUss aBapuMHOro yvacTka cornacHo gopmyne (53) paeHo O c.

20. Mo dopmyne (66) onpepensiem ONUTENbHOCTb CTAOUN UCTEYEHUS XMOKOCTU U3 paspyLUEHHOro
obopynoBaHUs 40 OTCEYEHWUsI aBapUNHOTO yvacTka - 59,88 c.

21. Mo cdopmyne (66) onpepensem ONUTENbHOCTb CTAOUN UCTEYEHUS XMOKOCTU U3 paspyLUEHHOro
06opyaoBaHNA Nocre oTceveHns aBapuiHoro yvacTka - 8,27 c.

22. Mo dopmyne (47) onpegensiem maccy nponaHa B nepBuyHoM obnake - 0,38 kr. CormacHo
dopmyne (48) B HayanbHbI MOMEHT BpEMEHU B NepBUYHOM obrnake Haxogutcsa 0,19 Kr Xuakoro nponaHa.

Mo cdopmyne (76) paccumTbiBaEM HayarbHYH MIIOTHOCTb NEPBUYHOro obnaka - 4,56 kr/m> . Mo dopmyne

(81) onpepensiem paguyc 1 BbiCOTy rnepBuYHOro obnaka - 0,3 M. HavyanbHas TemnepaTtypa B NepBUYHOM
obnake coctaBnseT 231 K.

23. Mo dopmyne (69) onpegensiem nnowans nponuea nponaHa - 5,17 M2,

24. Mo dopmyne (82), nepBbli BapuaHT, oOMpeaensemM MONyLMpUHy BTOPUYHOrO obnaka,
obpasytoLLerocs Ha CTaauuM UCTeYeHust MpornaHa B Xuakon ¢hase (00 OTCeyeHMsi aBapuMMHOro y4vactka), -
1,13698 M. Mo chopmyne (85) onpenensiem BbicoTy aToro obnaka - 0,13 m.

25. Mo cdopmyne (54) pacxog nponaHa BO BTOPUYHOM obriake, obpasyrolemMcsi Ha CTagum UCTedeHus
Xugkon dasbl (B0 OTCeYEeHUs aBapuUMHOro yvactka), coctasnseT 3,14 kr/c. HavanbHbIM pacxog nponaHa B
rasoBol ¢pase B 3TOM BTOpUYHOM obnake coctaBnseT 1,62 kr/c. HayanbHasa CKOpPOCTb NepeMeLLeHNst 3TOro
obnaka cocrtaenset 2,37 m/c. Mo cdopmyne (77) paccuuTbiBaeM HavanbHyl MMOTHOCTb Cpedbl B 3TOM

obnake - 4,44 kr/M> . HauanbHasi TemnepaTypa BO BTOpU4HOM obrnake coctaenseT 231 K.

26. Mo dopmyne (83), nepBbIi BapuaHT, onpedensem MONyWUpUHY BTOpMYHOro obnaka,
obpasyloLierocst Ha cTaguMm UCTeveHus nponaHa B Xxugkon dase (nocne oTceyYeHnss aBapuMHOro yyacTka), -
1,14 m. Mo popmyne (86) onpeaensem BbICOTY 3T0r0 obnaka - 0,13 m.

27. MNo dopmyne (54) pacxoq nponaHa BO BTOPUYHOM obnake, obpasytolemcs Ha CTagum NCTeveHus
Xnakon casbl (Mocne oTceyeHnss aBapunHoro yyacTka), coctaBnseT 3,13 kr/c. HayanbHbIM pacxog nponaHa
B rasoBoi case B 9TOM BTOpPUYHOM obnake cocrtaenseT 1,62 kr/c. HavanbHas CKOpOCTb MepeMeLLeHuns
aToro obnaka cocrtaensiet 2,37 m/c. o popmyne (78) paccuntbiBaeM HavasnbHy NAOTHOCTbL CPeabl B 3TOM

obnake - 4,44 kr/m> . HayanbHas TemnepaTypa BO BTOpUYHOM obrake coctasnsiet 231 K.

28. Mo gopmynam (70), (72) v (75) nonyvyaem, 4YTO ANUTENBHOCTM TaKUX 3TAMNoOB, KaK UCTEYEHNE U3
pa3pyLleHHoro obopyaoBaHMs rasa Npu HanmvyMuM MNponuBa, WCTEYEeHWEe rasa B OTCYTCTBME MponunBa U
ncnapeHne u3 emKOCTW, paBHbl HyM, TO €CTb 3TW CTaguM B pacCMaTPUBAEMON aBapUMHOWM CUTyauuu
OTCYTCTBYIOT.

29. Mo dopmyne (84) onpegensiem NoOnywMpUHY BTOPUYHOrO obraka, obpasyolierocs Ha ctaguu
ucnapeHnst npornaHa 13 nponueBa B OTCYTCTBME Bblbpoca u3 obopygoBaHus, - 1,14 m. Mo cdopmyne (88)
onpegensieM BbICOTY 3TOro BTopuyHoro obnaka - 0,01 m. CpeaHsda HayanbHas CKOPOCTb NepeMeLleHus
aToro obnaka coctaenseT 1,46 m/c. Mo opmyne (63) onpegensiem pacxod nporaHa B 3Tom obnake - 0,08
kr/c. CornacHo dopmyne (60) xnagkasa dasa B 3TOM BTOpU4HOM obGnake otcytcTByeT. CornacHo dopmyrie

(80) HayanbHasa NNOTHOCTb 3TOro obnaka coctaBnseT 2,29 kr/m3 . HauanbHas TemnepaTtypa BO BTOPUYHOM
obnake coctasnset 231 K.

30. Mo dopmyne (68) onpegensiem Bpems MCMAPEHUs MpPOSMMBa MponaHa MOoCne OKOHYaHus
ncTeyeHmns xmnakon dasbl - 1462 c.

31. XapakTepHblli pasMep LLEPOX0OBaTOCTM COrnacHo n.26 onpegensieMm no 1abn.7.3 npunoxenns N 7
- 0,01 m.

32. CornacHo n.28 onpeaensieM nokasaTtesib CTEMNEHN B CTEMEHHON 3aBUCMMOCTM CKOPOCTU BeTpa OT
BbicOTbI - 0,19. C nomoLLblo 3TOro nokasaTtens 6ygeT annpoKCMMUMPOBATLCA CKOPOCTb B aTMOCEPHOM Croe
20 M Hag NOBEPXHOCTLIO 3EMIN.

33. Mo dopmyne (91) n.29 c ucnonb3oBaHmeMm Tabn.7.6 npunoxenma N 7 onpegensiem macwtab
MoHnHa-O6yxoBa - 6eckoHe4HO BornbLuas BennynHa.
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34. Mo copmyne (92) onpeaensiem gUHaMUYeCKyto ckopocTb - 0,35 m/c.

35. C ncnonb3oBaHmem Tabn.7.7 npunoxexnms N 7 onpepensiem Heobxoaumbli KO3ULUMEHT Ans
pacyeTa paccesHums.

36. [ns onpepeneHvs KOHLUEHTpauui nponaHa B aTmocdepe npu pacnpoCTpaHEHUW MepBUYHOrO
obnaka [(102)-(103)] 4MCNEHHO pellaeM cuUCTEMY OObIKHOBEHHbLIX AnddepeHUmnanbHbIX YpaBHEHWUI
(104)-(112) c ucnone3oBaHneM ypaBHeHuin (98)-(101).

37. CornacHo nn.46 n 47 onpepensiem pasmepbl 30H CO B3pbIBOOMACHOW KOHLUEHTpaumen.

PesynbTtaThl pacyeta 30H ¢ koHueHTpaumen BKIB, HKMB u 0,5HKIMB npeactaBneHsl Ha puc.9.9,
9.10. Ha puc.9.9 nokasaHbl rpaHuLbl 3TUX 30H Ha MOBEPXHOCTU 3eMnu, a Ha puc.9.10 B BepTuKarbHOM
MrockoCcTK, npoxoasileri 4epe3 ocb Bblbpoca. [lonoxeHuto MecTa BblOpoca Ha STUX  PUCYHKaX
COOTBETCTBYIOT NPOCTpaHCTBEHHbIE koopauHaThel (0, 0, 0).
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Puc.9.9. 3oHbl goctmkeHus koHueHTpauui BKIB, HKIMB 1 0,5HKIB Ha noBepxXHOCTU 3eMnu nNpu Bbibpoce
nponaHa (npumep 4)
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Puc.9.10. 3oHbl gocTmkeHus koHueHTpauun BKIB, HKIB 1 0,5HKIB B BEpTMKaNbHOM NITOCKOCTH,
NPOXOAsLLEN Yepes ocb Bbibpoca, npy Bbibpoce nponaHa (npumep 4)
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Mpunoxexne N 10

Bnok-cxema pac4yeTa nocneacTBun aBapMﬁHOFO Bb|6poca onacHbIX BelecTB

XapaxkTepHCTHEH
0B

Y
Onpenenedue yenosui conepxannn OB,
METEOYCNOBHE HA MOMEHT ABAPHH, TOMOTPadMY ECKHY
XAPAKTEPHCTHE MECTHOCTH, BEIGOD THNA CUEHAPKH I
BOEMEHH IKCTIOIHILHM

!

Pacyer napaMerpos BROpOCL

¥

| TepmonnHaMMHCCKHA pacyeT

L]

| Onpenes e NpoCcTPaHETEEHHO-BPEMEHHOTO pacnpedenetus koHueHTpaumu OB

OnpegeneHme NpOCTPAHCTBEHHO-
BPEMEHHOTD PacnipeReieHHA Onpenenetine pazMepa 30HL, OrPAHHIEHHOH
TOKCOOOTEE ﬂ.ﬂ__ BETIB u 0,5HKTIB, v maccs sewiectsa,

}’HELTE}'II.’JI.LI.EH BO BIPBIBS [HCTTONMBIVETCA B
KE4ECTBE BXOIHOTO MapaMeTpa)

B]PHEDDIIEEII e BEINECTBO.

Puc.10.1. briok-cxema pacyeTa nocneacTsuii aBapunHoOro Bbldpoca onacHbIX BELECTB

Mpunoxexne N 11
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