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YTBepKAeHO

Mpukaszom PeaepanbHOM CAyXKObI

MO 3KOJIOTMYECKOMY, TEXHOIOTMYECKOMY
M aTOMHOMY Haa30py

ot 20 anpena 2015 r. N 158

PYKOBO/ACTBO NO BE3ONACHOCTH
"METOAUKA MOAE/MPOBAHUA PACMIPOCTPAHEHUA ABAPUMHbIX
BbIBPOCOB OMACHbIX BELLLECTB"

|. OBLLUME MONOKEHNA

1. PykoBoacTtBo no 6esonacHocTM "MeToanKa MOAENMPOBAHUA PacrnpoCTpaHEeHUs aBapuiiHbIX BblOpocoB
onacHbix Bellects" (manee - PykoBoacTBo) pa3paboTaHo B Uensx coaenctsusa cobnwogeHuo TpeboBaHMi
depepanbHbIX HOPM M NpaBua B 061acTn npombilneHHol 6esonacHocTh "O6wme npasumia B3pbiBob6e3onacHoCTM Ans
B3PbIBOMOKAPOONACHbIX  XMMUYECKUX,  HedTexMmMmyecknx U HedTenepepabaTbiBalolWmMx  NPoM3BOACTB",
yTBepXAaeHHbIX MprnKkaszom PoctexHagsopa ot 11 mapTta 2013 r. N 96 (3apernctpmposaH MuHioctom Poccum 16 anpens
2013 r., peructpaumnoHHbiii N 28138), TpeboBaHui PegepanbHbix HOPM M NpaBua B 061acTU NPOMbILLIIEHHOM
6esonacHoctn "Obwme TpeboBaHMA K 06OCHOBaHWIO 6E30MacHOCTM OMAacHOro MNPOU3BOACTBEHHOrO ob6beKkTa",
yTBepXaeHHbIx Mpukaszom PoctexHaasopa oT 15 uions 2013 r. N 306 (3apernctpuposaH MuHioctom Poccum 20 aBrycTta
2013 r., peructpauunoHHbiii N 29581), TpeboBaHuii PenepanbHbix HOPM M NpaBua B 061acTU NPOMbILLIIEHHOMN
6esonacHoctM "MpaBuna 6e30MacHOCTM XMMMUYECKU OMacHbIX MPOM3BOACTBEHHbIX OOBLEKTOB", YTBEPMKAEHHbIX
MpuKasom PoctexHaasopa oT 21 Hosbpa 2013 r. N 559 (3apeructpmpoBaH MuHioctom Poccum 31 gekabps 2013 r.,
pernctpaunoHHbiin N 30995).

2. HacTosiuee PyKoBOACTBO COAEPKMUT pEKOMEHAALUMM K pacieTam 30H aBapMIHOro pacnpocTpaHeHns onacHbIX
BELLECTB B aTMocdepe Npu oLeHKe pucka aBapuit 4ns obecneyeHns TpeboBaHWn NPOMBbILLNEHHON 6e30MacHOCTM NpK
NPOEKTUPOBAHUKN, CTPOUTENLCTBE, KAMUTAa/IbHOM PEMOHTE, TEXHUYECKOM MNEepeBOOPYKEHUM, PEKOHCTPYKLMM,
9KCMNyaTaLMn, KOHCEPBALMU U NIMKBUAALUMN ONACHBIX MPOU3BOLACTBEHHbIX 0OBEKTOB, Ha KOTOPbIX BO3MOKHbI C/ly4Yau
Bbi6poca OB B aTmocdepy, U He ABAAETCA HOPMATUBHbIM MPaBOBbIM aKTOM.

3. OpraHu3auuu, BbINOMHANOWME pacyeTbl 30H pacnpocTpaHeHuAa OB B aTmocdepe npu aBapusax, MoryT
MCNOJ1Ib30BaTb MHble 0B60CHOBAHHbIE CNOCOObI M METOAbI, YEM TE, KOTOPbIE YKa3aHbl B HAcTosLEeM PykoBoacTse.

4. B HacToAwweMm PyKoBoACTBE MCNO/b3YOTCA 0603HAUYEHMA N COKPALLEHMA, @ TAKXKe TEPMUHbI U onpeseneHus,
npusegeHHble B MpunoxkeHmax N 1 n N 2 kK HacToAwemy PykoBoacTtsy.

5. PyKOBOACTBO PacnpOoCTPaHAETCA Ha OonacHble NPOU3BOACTBEHHbIE 06bEKTLI, HA KOTOPbIX BO3MOXHbI ClyYaun
BbI6poCca rasoobpasHbiX UK KUAKUX OB B ogHODA3HOM MW ABYXPA3HOM COCTOAHWUM C MAOTHOCTbIO BoAbLLEen, Yem
NJIOTHOCTb BO34yXa MPY COOTBETCTBYHOLLMX YCNOBUSAX.

Il. PEKOMEHAYEMBbBIE METOANYECKME OCHOBbI, AONYLWEHWA N YCNOBKUA
BbIBPOCA ONACHbIX BELLLECTB

6. PacueTbl pacnpoctpaHeHua OB B aTMocdepe, NpuBeAeHHble B HacTosAleM PyKoBoAcCTBe, OCHOBaHbl Ha
mogenun pacceaHua "Taxenoro" rasa. OcHOBHbIMM ocobeHHOCTAMM obpasoBaHuA 'TaxKenoro" rasa aBnAwTCA:
COOTHOLLEHME NJIOTHOCTM rasoobpasHoro OB w nioTHOCTM Bo3gyxa bosiee 1, HU3Kasa TemnepaTtypa, Haanuune
a3po30/1e.

7. Mogenb "Taxenoro" rasa yunTbiBaeT caeayoLlme npoLeccol:
a) ABUXKeHMe obn1aKa c y4eTOM U3MEHEHMA CKOPOCTM BETPA MO BbICOTE;

6) rpaBUTaLMOHHOE pacTekaHne 06naKa;



B) paccesiHMe obnaKa B BEPTUKa/IbHOM Hamnpas/ieHUK 3a c4eT aTMochepHon TypbyneHTHOCTM (NoameLBaHue
BO3Ayxa B 06/1aK0);

r) paccesHume ob6naka B FOPU3OHTa/NIbHOM HanpaBAeHWMM 3a CYET nogmellmBaHMA Bo3dyxa B 065aKo,
NPOMCXOAALLErO KaK 3a cyeT aTMochepHoi TypbyneHTHOCTH, TaK M 33 CYET rPaBMTALMOHHOIO PacTeKaHus;

[) HarpeB UK oxnaxkaeHne obnaka 3a cyeT NOAMELLMBAHUSA BO3AYXa;

e) dasosbie nepexoabl OB B ob6nake ("ra3-xKuaKocTtb" U "}KuakocTtb-ras");

) TennoobmeH ob61aKa ¢ NOACTUNAOWEN NOBEPXHOCTHIO.

8. B HacToAwem PykoBoACTBE NPUHATBI CAeayolmMe AONYLWEHUA:

a) razoobpasHoe OB cunTaeTca naeasnbHbIM ra3som, CBOMCTBA KOTOPOTO He 3aBUCAT OT TEMMEPATYPbI;

6) *kngKoe OB cuMTaeTCAa HECXKMMAEMOW XKUAKOCTbIO, CBOMCTBA KOTOPOM He 3aBMCAT OT TeMMepaTypbl;

B) rpaBUTaLMOHHOE pacTeKaHne ob6a1aka OB yunTbiBaeTCA C MOMOLLbIO SMNUPUYECKON 3aBUCMMOCTY;

r) OB HaxoauMTcA B aBapMiiHOM 060pYy0BaHUM NPU AaBAEHUMN, PaBHOM UKW NPEBbILLIAOLEM aTMOCHEPHOE;

,D,) ncreyeHne U uncnapeHue OB NPpoOnUCXoOAT C NOCTOSAHHOM CKOpPOCTbHO, COOTBETCTBytOLU,EVI MaKCMManbHOM
CKOpPOCTHN UcteveHunA (VICI’lapeHMH);

e) pa3nunB XuAKoM dasbl NPOUCXOAUT Ha NOBEPXHOCTU 63 BNUTbIBAHUS;

) ANA cnydaes oTcyTcTBUA 06BanoOBaHUA TONLLMHA C10A pasnuBLLerocs Xugxroro OB npuHumaeTca pasHoi 0,05
m<1>;

<1> MNpyn HAaINMYMKM AO0CTATOUYHbIX 06OCHOBAHMM A0MNYCKAeTCcA 3a4aHMe CNoA PasInTUs ¢ rybuHoM, OTAMYHOM OT
0,05 M, B 4YaCTHOCTU B COOTBETCTBMM C HOPMaMK NoXKapHoM 6esonacHocTh "OnpeaeneHne Kateropuii NOMeLLeHN,
34aHUIA N HapyXHbIX YCTAaHOBOK MO B3PbIBOMOXAPHOW M MOXKApHOW onacHocTh', yTBep:KAeHHbIMK [lprKasom
MuHuctepctea Poccuiickot ®depepaumm No genam rpaxAaHCKOW 0OOpPOHbI, 4Ypes3BblYAMHbIM CUTYaALMAM WU
JIMKBUAAUMKN NOCNeACTBUIM CTUXMIAHBIX BeacTuin oT 18.06.2003 r. N 314 (HMB 105-03).

3) ocaxaeHue (KoHAeHcaumMa) Ha NoACTUAAOLLYI0 NOBEPXHOCTb Bbibpoca ra3oobpasHoro OB 1 ero xumuuyeckume
npespaLLeHnUa NPU PacCesHUN He YYUTbIBAIOTCS;

M) paccmaTpuBaloTCA TONbKO C/ydanm aBapuiHoro wuctekaHua OB wn3 obopyposaHuA, Korga OTBepCTUA
pasrepmeT1saLmnmn Uan MecTa PacnonoXKeHUsA aBapuUiiHbIX TPy6ONpPoOBOAOB BCEM CEHEHNEM HAXOAATCA BbILLE UM HUXKE
YPOBHA Hanuea »kuakoro OB B 060pyL0BaHNKM, COOTBETCTBEHHO, PACCMATPMBAETCA UCTEYEHME TOBbKO ra3oBoi Inbo
TONIbKO XMAKON dasbl.

9. B HacToAwem PykoBoACTBE UCNOJb3YHOTCA CTaHAAPTHbIE XapaKTePUCTUKM aTmocdepbl M npoduam BeTpa, a
TaKXe M3BEeCTHble CKOPOCTM NOoAMELMBAHUA BO3AyXa B Bblbpoc. [na onucaHMa YCTOMYMBOCTM aTmocdepbl
ncnonb3ayerca 6 Knaccos ycronumsoctm - A, B, C, D, E u F (no MNackyuay). MNepBble TpM Knacca COOTBETCTBYIOT
HeycTonumBon cTpaTndmKaumm atmocdepnbl, nocieaHue asa - yctonumson. Knacc D cooTBETCTBYET HEUTPanbHOM
cTpatudukaumnm atmocdepsl. Mpeanonaraerca, YTo B Te4EHUE BPEMEHUM pacnpocTpaHeHUa obiaka xapaKTepUCTUKN
atmocodepbl HEe MEHAOTCA.

10. B HacToAwem PyKoBOACTBE pacCMaTpPMUBALOTCA Ciegytolme ycaoBua nameHeHma coctoaHua OB:

a) nNponusbl XMUAKOW dasbl MMeEIOT, Kak npasuno, GopmMmy KeaapaTa, BAO/Jb OAHON M3 CTOPOH KOTOPOro
Hanpas/ieH BeTep; B C/ydyae ecin (GaKTMYecKue nonepedyHble pa3smepbl NPOaMBa CYLLECTBEHHO OTAMYAlOTCA OT
NpPoAO0/bHbIX, A0MYCKAeTCsA NPUHMMATbL NOMNepeyHbIi pasmep NPonBa OTANYHLIM OT MPUHATOrO B PYKOBOACTBE;

6) BbIBPOC NPOMCXOAMUT Ha YPOBHE 3EMIM WM NIOWAAKM (3TAaXKEPKM), rAe PacrnosoKeHO TEXHO/orMYeckoe
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obopyzoBaHWe, paccesHue BbIBpOCca NPOXOAUT OT YPOBHSA NMOBEPXHOCTU 3eMU;

B) B Haya/lbHblli MOMEHT BpemeHM (Ha mecTe Bblbpoca) nepsuyHoe obnako OB mmeeT popmy UMAMHAPA
(pncyHok 3-1 NMpunoxkeHus N 3 K HacToAlLeMy PyKOBOACTBY), a BepTUKabHOE ceveHure BTopuiHoro obiaka OB Baonb
HanpaB/ieHWsA BETpa BO BCEX CLEHapuAX npeacTaBaser cobol npamMoyronbHUK (pucyHok 3-2 MpunoxkeHns N 3 K
HacToswemy PykosoacTsy);

r) Kanam B obiaKax U NPOSIMB UAKOCTU Ha NOACTUNAIOLLYIO NOBEPXHOCTb He "3axonarKmsaTca", TO ecTb UX
TemnepaTtypa He CHUMKAETCA HUXKe TemnepaTtypbl KuneHusa OB;

4) pacnpocTpaHeHue Bbibpoca MPOUCXOAMT Had TBEpAOW POBHOM MOBEPXHOCTbIO, C KOTOPOM HeT obmeHa
MaccoW, a ecTb TO/IbKO 06MeH Tennom;

€) y4YeT noAmeLIMBaHusA Bo3ayxa B 06/1aKa Ha Havya/lbHOM 3Tane BbIBPOCA OCYLLECTBAAETCA B COOTBETCTBUM C
Mpunoxkernem N 13 K HacToswemy PykoBogcTsy. Mpu OTCYTCTBUM A@HHbIX AONYCKAETCA NPUHUMATb, YTO B HAYaIbHbI M
MOMEHT BpemeHU B 061aKax (MepBMUYHOM M BTOPUYHbIX) ONACHOE BELLLECTBO BO3AYXOM He pa3basieHo;

X) B 0obnake cywectsyeT pa3oBoe paBHOBECUE ra3-KUAKOCTb, 3TO paBHOBECKE YCTaHAB/IMBAETCA MITHOBEHHO;
3) pasosble nepexoabl OB NpUBOAAT TONbKO K USMEHEHUIO BbICOTbI 06/1aKa;

1) Npu onpeaeneHnn pasmepos 30H, rae BO3MONKHO ropeHune (Man aetoHaumsa) TonIMBHO-BO3AYLIHOW CMeCH,
npeanonaraeTcs, YTo ropeHune (MM AeToHaLUnA) MOXKeT 6bITb MHULMMPOBAHO B 061aCTAX CO CpeaHel KoHUeHTpauuein
oT 0,5 HWKHEro KOHLEHTPaUMOHHOro npeaena PacnpoCTpaHeHUs MNAamMeHW A0 BepXHEero KOHLEHTPaLWOHHOro
npegena pacnpocTpaHeHua NaaMeHu.

11. PyKOBOACTBO He pPEKOMEHAYeTca MPUMEHATb MO0 PEeKOMEeHAYeTCs MPUMEHATb C OrpaHUYEHUsMU B
cneayowmx cny4vanx:

a) pacuet paccesHua OB B LWITUNEBbLIX YCNOBUSAX (OTCYTCTBUE BETPA);

6) pacyeT pacnpocTpaHeHuUs BbIBPOCa BHYTPM NOMELLEHWNI;

B) pacnpocTpaHeHuMe Bbibpoca 3a npegenammn 6onee 10 Km oT mecTa BbibpocCa;

r) pacnpoctpaHeHune Bbibpoca ¢ maccoit OB B nepeuyHom obiake 6onee 500 T;

A) pacnpocTpaHeHue obnakos oT nponamea OB co cTopoHol KBaapaTa npoansa 6onee 500 m;

€) Hannume Ha NyTu ABMKeHUa obnaKka NPenaTCTBUIA, pasMmepbl KOTOPbIX NPEBbLILWAOT pa3Mmepbl 061aKa;
) paccesHue TBepabix OB;

3) BbiMageHne KOHOEHCMPOBaHHOM ¢asbl Ha MOACTU/IAIOWYIO MOBEPXHOCTb U ee MOBTOPHOE MOCTyMn/jeHue B
atmocdepy.

[ll. HEKOTOPbIE BO3MOKHbIE CLEHAPWW BbIEPOCA OMNACHbIX BELLLEECTB

12. PyKoBOACTBO peKOMeHAyeT NPOBOAMTb pacyeTbl Aa Cleayolmnx clueHapues Bbibpoca OB B 3aBUCMMOCTU
OT XxapaKTepa paspylueHus obopyaoBaHNa 1 arperaTHoro coctoaHus OB.

CueHapuit 1. NonHoe paspyweHne ob6opyaoBaHMsA, coaeprKallero rasoobpasHoe OB.

CueHapuit 2. HapyweHune repMeTUYHOCTM (Y4acTMyHOe paspylleHne) obopyaoBaHUA, COLEpP)KalLero
rasoobpasHoe OB.

CueHapuit 3. NonHoe paspyweHne ob6opyaoBaHMA, cogeprKaliero xugxkoe OB.
CueHapuit 4. HapyweHue repMmeTMYHOCTM (YacTUYHOeE paspyLueHne) obopyaoBaHus, cogepKallero *Kuakoe OB.

Mo cueHapmam 1 n 3 OB nocTynaeTt B OKpyXKatoLwylo cpeay MrHOBEHHO; No cueHapuam 2 u 4 OB nocTtynaet B
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OKpPYXaWwyro cpeay yepes oreepcTme naowagbto S B TeyeHue NPOoAO/TIKUTE/IbHOIO BPpEMEHN.

CueHapmmn 1 1 3 NPUMEHUMbI TONBKO K EMKOCTHOMY 060pyA0BaHUIO, cueHapum 2 U 4 - Kak K eMKOCTHOMY
obopyaoBaHuto, Tak U K TpybonpoBogam.

Bo3MOMXHble KOHOUrypaumMm obopyaoBaHMA W CXeMbl €ro paspylleHus npusedeHbl B Mpuaoxenun N 4 K
HacToAwemy PyKoBOACTBY, BOSMOMHbIE€ CTaAMM PA3BUTUA aBapPUMHbLIX CUTyauuin npueegeHbl B MpunoxeHnn N 5 k
HacToAwemy PykosoacTtsy.

MpuBeaeHHbIV NepeyeHb cueHapueB Bbibpoca He OXBaTbiBAeT BCEro PasHOO6pPasvsA BO3MOMKHbIX CUTYaLUN,
nosTomy npu Bblbope cueHapua A1A CAy4aeB, He MNEepPeyYnC/eHHbIX Bbllle, PEKOMEHAYeTCA PYyKOBOACTBOBATLHCA
coobpaxkeHnsamn ¢pusnyeckoro noLobums NpoLeccos.

MpY NPOrHO3NpPOBaHNM HaMbBONbLIMX MACLITAbOB XMMUYECKOTO 3apParKEHUs U Pa3MEpPOB 30H, OrPaHUYEHHbIX
KOHLEHTPaLUMOHHbIMM Npeaenamn pacnpocTpaHeHns naameHn OB, B KayecTBe MCXOAHbIX AaHHbIX PEKOMeHAyeTcs
NPUHUMATb:

a) CcueHapui C MOJIHbIM paspylleHMemM emMKOCTU (TeXHOJIOMMYECKOM, CKIaZCKOW, TPAHCMOPTHOM M Ap.),
copepkauwei OB B MakcMmasibHOM KOJINYECTBE;

6) cueHapuii "rMAboTMHHOrO" paspbiBa TpybonpoBoZAa C MaKCMMalbHbIM PAacXoAoM MPU MaKCMManbHOM
AUTeNbHOCTM BbIGpOCa;

B) METEOPO/IOrMYECKME YCIOBUA - KNAcC yCTOMYMBOCTM aTmocdepbl - F, CKopocTb BeTpa Ha BbicoTe 10 m - 1 m/c.

IV. PEKOMEHAYEMbIE UCXOAHbIE AAHHbBIE U MOPAOOK PACHETA
XAPAKTEPUCTUK BbIBPOCA OIMACHbIX BELLLECTB

13. UcxogHbIMK Ai@aHHBIMK ANA pacyeTa XxapaKTepucTuK Bbibpocos OB aBnaAtoTcsa ceolicta OB, TexHonormyeckune
AaHHble C y4eTOM napameTpoB 0bopyaoBaHMA, B KoTopom obpawaetca OB, cueHapuu Bbibpoca OB B aTmocdepy,
XapaKTEPUCTUKN TEPPUTOPUN BOAM3M aBapUIMHOro 06beKTa, METEOYC/NI0BMS Ha MOMEHT aBapuu. MoJiHbIN NepeyvyeHb
OAHHbIX, HEOOXOANMBIX AN NPOBEAEHUS pacyeTa No OUEHKe Noc/eACTBUIA aBapUMHbIX BbIOPOCOB ONACHbIX BELLECTB,
a TaK»Ke MnoJiel KOHLEHTPaLMUKN 1 ToKkcoao3 npuseaeH B MpunoxkeHnn N 6 K HacToALllemy PykosoacTay.

14. OCHOBHbIMU BeNNYNHAMM, pacyeT KOTOopbIX NpoBOAUTCA B COOTBETCTBUU C HACTOALWLMM PYKOBO,CI,CTBOM,
ABNAKOTCA:

a) NpoCTpaHCTBEHHO-BPEMEHHOE pacnpefeneHue KoHueHTpaumii OB ¢ y4eTom mMaKCMMaibHO A0CTUraemom
KOHLEHTpaL MM B AaHHOM TOYKE Ha MOBEPXHOCTM 3eM/IN;

6) NpocTpaHCTBEHHbIE PasMmepbl 30H AOCTUKEHUSA MOPOrOBOM U CMEPTENbHOM TOKCOA03 NPU UHFANALNOHHOM
BO34ENCTBMM Ha OPraHU3M YeNoBeKa, pa3mepbl 30H TOKCUYECKOTO NMopaXKeHUA 3a4aHHON BEPOATHOCTU MO NPobuT-
byHKUMAM, npuBeaeHHbIM B Tabanuax N 7-1, 7-2 Mpunoxenma N 7 K HacToawwemy PykosoacTsy;

B) pasmepbl 30H, OrPaHUYEHHbIX KOHLEHTPAUMOHHbIMK NpeaenaMmmn pacnpocTpaHeHUs naameHu;
r) konnyectso OB B 061aKe, cnocobHOe y4acTBOBaTb BO B3PbIBHbIX MPeBpaLLeHUaX (ropeHun u aeToHauuu);
A) Konnuectso OB, nocTynarolliee B OKPYKatoLLyto Cpely B ra30BOM M XKUAKoM dasax;

e) konmyectso OB, pacnpocTpaHstouweeca B aTmochepe 1 BbiNagatolwee Ha NoACTUMNAIOLLY 0 NOBEPXHOCTb (Npu
HaNMYUM XKnakoi dassbl);

) naowaab NPoanBa 1 CKopocTb ncnapeHua OB u3 npoansa (NP HaANUUK KNAKoMN dasbl);

3) NpY NPOAOAKUTENLHOM BbIBpOCE ONpPeaensieTca CKOPOCTb U AUTENbHOCTb NocTynaeHns OB B OKpy»atoLuyto
cpeay, Macca KanesbHbIX BKAKUYEHMI B 061aKax (NepBUYHOM M BTOPUYHBIX), 3GDEKTUBHbIE TEMNEPATYPA U NAOTHOCTb
B 06/1aKax, reoMeTpuyeckmne XapaKkTepucTMKM 061akoB (3ddeKTUBHbIE BbICOTA U paamnyc (NoAyWwMpUHa)), CKOPOCTH
pacnpocTpaHeHus 061aKoB, BpeMeHa NoAXo4a v NMoparkatoLLero aencrsns ob61akos.
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15. B obwem cny4yae nAns BblbpaHHOro i-ro cueHapua pPeKOMeHAYeTCA pPaccyuTbiBaTb Ccleaylolime
XapaKTepPUCTMKKU BbibpocCa:

Qi Quiy O, Oy O™, Oy O, O, O, A O O O 8t 8
P'BM6’ PP P P P Ry BY B BY, B B, H, HE HP, HTE HE HE

Ona cueHapua 4 npu uctedeHmMn us Tpybonposoaa, ecan Konmdectso OB B 0TCceKaeMOM ydyacTKe aBapuMHOro
Tpybonposoaa coctasaset 6onee 20% obliei macchl BbI6poca, 40MNONHUTENbHO PEKOMEHAYETCA PacCUMTbIBaTb:

qOTC BBIO 0 otc. BBIO OTC. BBIO tOTC. BBIO BOTCA BBIO H OTC. BBIO

' qm ' pi [
16. Ana cueHapua 1 xapaKTepUCcTUKM BbIBpoca peKoMeHAYETCA paccumTbiBaTb No ciegyowmm opmynam:
Q:=Q, (1)
ecnun nssectHa macca OB B obopyaoBaHun Q, unm

uV,P,

Q= R T . (2)

ecAn HeussBecTHa Macca OB B obopyaoBaHum Q, HO M3BecCTHbl obbem obopyaoBaHuA Vi AaBnaeHue B
obopyaoBaHuK P1 1 Temnepatypa B 060pyaoBaHnu Ti:

0 _
Qu=0,3
K _ T _ NTH _ NH oTC. BBIO O0x _ ~0r _ 0rm _ ~O0um _ ~0e __ ~0 orc. BBIO
G =0 =0 =0 =0 =@ =0 =0 =0a =0 =0 = Ui =0,<1>(4)

<1> [JaHHble U HUXKeceayIoLME aHaNoTMUYHbIe OBHYNeHUs He MMEDT GU3MYECKOro CMbICa U He0BXoANMbI ANA
dopmanmsaumm NoACTaHOBOK B popMynax; PaBEHCTBO HA KaKOM-MBO CTaguu HylO0 HayvasbHbIX pa3smepoB 061akKa,
NJIOTHOCTU M pacxoga (Man KoanyecTsa OMNAcHOro BELLECTBA) B HEM, A TaKXKe AJUTENbHOCTU NOCTYNJ/IEHMA ONACHOro
BELLECTBA B aTMOcdepy 03HaYaeT OTCYTCTBME AaHHOM CTaanKn Pa3BUTUA aBapUMHOM CUTyaL UM,

tlm:tf:qn:tfl:tf:thc.Bblﬁzo'(S)

BBIO

o =p , <1>(6)

S0 |0

<1>Mpw pacyeTe no popmyne (6), a Takxke no dopmynam (18), (38) - (39) 1 (79) - (83) npn HaNUUMKN SOCTOBEPHbIX
[AaHHbIX O HaYaNbHOM NIOTHOCTU BbIBpPOCa AONYCKaeTcA 3a4aHMe UHOW BeIMYMHbBI C NPUBEAEeHUEM COOTBETCTBYIOLLMX
obocHoBaHMN.

roe P = Q1 IV, - NAOTHOCTb ra3oobpazHoro OB B 06opysoBaHuMK:

OTC. BBIO

pL=pL=p =p=p=p =0.(7)

Mpwn OTCYTCTBMU AaHHbIX O HaYa/lbHbIX Pa3mepax NepBUYHOro obnaka pekomeHAyeTcA NPpUHMMaATb ero paaumyc
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PaBHbIM €ro BbiCOTE!

Q
R =H,=3 Bl.,lﬁ ,(8)

1
XK _ Pl _ Q¥ _ QY _ N¢ _ QOTC.BRO __
B =B =B =B =B =B =0, (9
K r _ T __ n__ e _ OTC. BBIO __
H=H =H =H =H =H, =0.(10
17. Qnsa cueHapuma 2 XxapakTepPUCTUKN BbIBpOCa peKoMeHAYeTCsa PaccunTbIBaTb Mo cneayoumnm Gopmynam:

Q,=Q,, =0 1)

P, 2 1
OOKPUTMYECKOE UcTeYeHue (npu —= > | —— ):

P, \r+1
2 y+L
" =085 2L Pp| (R} _([R]" | 1y
y-1 P, P,

a

2 W1

cBepXKpUTUYecKoe uctevenme (npn —2& < | —— ):

P, (7/+1j

e 2

Ecnn ucteyeHne npoucxoaut m3 Tpybonposoaa, Ha BXOAE KOTOPOro CTOMT KOMMPeccop, U S npeBocxoguT

™ KO!
BennumnHy 0,2S,,, 7o 0> nonaraetca pasHbIM pacxoay Komnpeccopa

OTC. BBIO 0 x Or 0 i 0wu Oe 0 orc. BIO

0y =0,=0,=0,=0, " =0, =0, =0y =0, =0 =Cr =0, (19)

= mln((Q +Q,) /05"t +Q,, /03", tmm), (15)

ec/iM n3BecTHa macca OB B o6opygoBaHum Q, 1

. . Iu V ™
" = mln(RT 0 +Q, /0"t +Q,, /0, tmwj,us)

ec/n HeussecTHa macca OB B obopyaosaHum Q, HO M3BecTHbl obbem obopypoBaHuA V,, AaeneHve B
obopynoBaHun P, n Temnepatypa B 060pynoBaHuu Ta:

G=t ==t =" =0,
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o |N'U

_ﬁ
R

roe P2 - NJIOTHOCTb ra3oobpasHoro OB B o6opyaoBaHMM:

BBIO xK " r OTC. BBIO

Py =P == =p=p, =0 (19)

Mpn OTCYTCTBMUM AaHHbIX O HayasibHbIX pa3mepax BTOPUYHOIO obnaka pekomeHaAyeTca ona npAamoyrosibHoro
ceyeHus aToro obnaka NPUHUMATb €ro NONyWwWnpuHy paBHOVI ero BbicoTe <1>:

<1> B dopmyne (20), a Takke aanee B dopmynax (30), (34), (43), (53), (57), (60), (64), (68), (71), (73), (74), (77),

!
(80), (81), (85), (86), (88) - (93) n B cooTHOWEHMAX Nocae popmynbl (56) ncnonb3yeTca BeaUYMHA Uy sppi , KOTOpasA
BbluMcaaeTca cornacHo popmyne (120).

T
2
, (20)
FH T
20, Uy shh2

™M _ Qru __
H2 _BZ -

_ DX _ DU _ p¢ _ pOorc.BeO __
R,=B, =B, =B, =B, =0, 21)
_ K u__ e _ OTC. BEIO __
H,=H; =H,; =H, =H, =0.(22
18. [ina cueHapua 3 XxapaKTepUCTMKU BbIbpoca peKoMeHAYeTca PpaccunTbiBaTh Mo caeayrowmm bopmyiam:

Q;=Q; +Q5 +Q; +Q7, (23)

e MV5P
Q' =at =22 oy
R T,
rae @ - obvemHas gona 0bopyaoBaHMA, 3anofHeHHasa ra3oBoit dasol (popmyna (24) npumeHsaeTcs, ecau
3apaHee HeW3BeCTHa Be/inyYnHa Q;):

Co(T =T + T~ To])
r_ )X 1—eX _p 3 KA 3 KUTI
Q; =Q p SAH ,(25)

KHUII

Q7 =min{Q, Q*-Q:}, (26)
Qs =Q, (27)

TH _TKI/[H +
AH

KHAII

KHIT

n npr[ KOHT /KHH’ Q>K Q3 Q3 ,(28)

Q; =min

< Ha calT 7


https://tk-expert.ru/

Q" -Q;-Qf
0,050, .

F = min

) Fos.; , <1>(29)

<1> Mpun HaANYUM AOCTOBEPHbIX MCXOAHbIX AAaHHbIX O FEOMETPUM N XapaKTePUCTUKaX MOBEPXHOCTM, Ha KOTOPYIO
NPOUCXOANUT MNPOAMB, [AOMNYCKaeTcA 3adaHuMe MHOM naowaan npoavMBa C MpUBEAEHUMEM COOTBETCTBYHOLUUX
060CHOBaAHUM.

rae Fuowr NNOLLAAb KOHTAKTa C TBEPOMN MOBEPXHOCTbIO, 3Ta M/OLLAAb BK/AOYAET Kak HOKOBYHO MOBEPXHOCTb
06BafoBaHUA, Tak M MOACTUNAIOLLYIO MOBEPXHOCTb, MPU NPOANBE HAa HEOrpaHUYEHHYI0 MOBEPXHOCTb UM BHYTPU
obBanoBaHuA (6e3 4OCTUNKEHNSA NPOANBOM ero rpaHnu,) Fyour = F;

H Tn _TKI/IH + Tn _TKI/IH ;i’ C p
*’tmn =min L O- T
2AH N
1 F 2JF

KOHT

A0 (5,38 + 400 ) Py F O\ W

(30)

11
p, = 760exp AHMH#[T—T] R (1)

KUI npuB

T = MmaX {TB(B;[! Tr[pOJI} (32)

TIpUB

T _ TKHH’
| T,, B OCTAIBHBIX CIIydasx

,>T

kumn !

(33)

0; = F\/;10—6 (5, 38+ 4,1ug‘3m3) P, , <1>(34)

<1> lNpu pacyete MHTEHCUMBHOCTU UCNapPeHUs U3 nponusa no popmynam (34), (57), (60), (64) u (66), a TakKe npu
MCNONb30BaHUM MHTEHCUBHOCTU MCNAPEHMA B KAYecTBe BCNoMoraTesibHoM BeninumHbl B popmynax (30), (53), (65), (67),
(68), (71), paBHO KaK M B YeTbipex HEeHymMepoBaHHbIX popmynax nocae popmynbl (56), fONYCKaeTcs NpU HanMuUu
[OCTOBEPHbIX A@HHbIX 334aHME UHbIX UHTEHCUBHOCTEN UCMApeHMA C NPMBEAEHMEM COOTBETCTBYIOWMX 0OOCHOBaHUNA.

Oy =03 =05 =05 = 03" ™ =i =y = 0" =0y =05 = s ™ =0, 35)
ty =(Q-Q,)/a; , (36)
5=t =t =t =" =0,3)

Q
Q +Q; +Q"

T,>T, wmT >T

KuI ?

pKI/lH

BBIO __

Pz = (38)

s ) v
——=| — | B OCTaJbHBIX CIyYasXx,
RT,\ P
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,opa T, >T  wm T >T

R
—T Ku1 ?
Ps = 4P .
E_O B OCTaJIbHBIX CIIy4Yasx,
3

OTC. BBIO

Py =ps=p;=p; =p; =010

MpM OTCYTCTBUKM AaHHbIX O HayajbHbIX pasmepax MepBMYHOro M BTOPMYHOTO 06/1aKOB pekomeHayetca ANA
nepBuYyHOro obiaka NPMHMMaTb HayasbHbIM PaAMyC PaBHbIM €ro BbiCOTE, a MOAYWWPUHY BTOPUYHOro obnaka -
NoAyLWMPKUHE NPonBa:

BBIO

s=Hy=3 ﬂQ: (41)
B! = 0,5VF | (42)
Hy=q, /(Zuga(p(sz?P;), (43)
BX = B ™0 = B! = BI" = BS =0 (44)
HZ = HY™™ = HI = HI' = HS =0 (as)

19. ina cueHapua 4 xapaKTePUCTMKM BbIOpOCa peKOMEHAYETCA PaccyMTbIBaTh MO cieayowmm Gdopmynam.

Ecnv ncTeveHme nponucxoamT M3 TpybonpoBoaa, Ha BXO4Ee KOTOPOro CTOMT EMKOCTb, M BEIMYMHA S NpeBoCcXxoauT
0,2S:p, "M6O MCTeYEeHME NPOUCXOANT HEMNOCPEACTBEHHO M3 @MKOCTU, TO pacxos, onpeaenseTcsa no popmyne:

H lAHKZI/mpz T’pH T
qBBI6 = O’6S Slgn (Q:) 2ng>f< + 2p)1< (P4 - pH (T4))+E C(T4 ( 4)) ’ (46)
p " kun
1 1
roe pH (T4) = I:)O exp AHKnnﬂ E_f R ’ (46_1)
p}{ (T4)

p(T4, P (T4)) =

0=

- NNIOTHOCTb ra3oobpasHoro OB npu TemnepaTtype T4 U AaBneHnn pu(Ta); (46-2)
4

K - dyHKuMA, 3aBMCALLanA OT L - A1MHbI yyacTka TpybonpoBoaa OT BXoAa A0 MecTa pasrepmermsauun (B cayyae
ncTeyeHusa HenocpeacTBeHHO N3 emkocTu L = 0).
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ARG (T () | L L 0<L<30D
2p,(p,(T,)-R)C,T,, 30D, P
1,18, 30D, < L <50D,,

K =11,33, 50D, < L <100D,, )
1,54, 100D, < L < 200D,

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

2,1, 400D, < L.

Ecnm ucrteyeHne npomcxoamnt us Tpybonposoaa, Ha BXOL4E KOTOPOro CTOMT HAacoc, a Be/IMYMHA S NpeBoCXxoanT
0,25S:;,, TO Qswis MOIATAETCA PABHbIM pacxoay Hacoca e,

B ocTasnbHbIX Cy4Yasx pacxom onpeaensercsa no popmyne:

. P,—P
O =S'9n(Q§)0’65pm\/2H9+2 4p > (48)

X

B cnyyae ecnm ucTedyeHne npoucxoamt depes Tpybonposoa v kKonuvectBo OB B OTCeKaeMOM y4yacTke
aBapuitHoro Tpybonposoga coctasnser 6onee 20% obuweit maccbl BbIbpoca, TO pekoMeHAyeTCA PacCcMoTpeTb
ncTeyeHme nocae 610KMPOBKM aBapUMHOro yyacTka. CKopocTb BbIBpOCca Ha 3ToM CcTagumn ByaeT COCTaBAATb:

0 6Sp Slgn( H01c1p)'\’2H0Tcg T <TKI/IH’

_ . (49)
0,68p,sign (Q7. lp)\/Zng b2 P0)=R oo p

oTC

qBBI6 =
P

orc __
Ecnu ucteyeHne 3 TpybonpoBoga Nocne oTCeYeHUA aBapuitHoOro yuacTka He paccmatpusaetcs, 1o Uy = 0.

Q4 :min{Q:;—l_Q:Tp’ (qz’l—l_q:{) (q4OTC+q4OTC) OTC+

l'I 1'[101'[ KOHT (50)
AH 7Z' KP[I'[

KU1l

KHII

Q q4t + q4 oTC OCT ’ (51)

0 H x x
Qr4 = mln{QH +QHTP _Q>(1)<4’ 't +q4 oTc OTC +

T-T., + — (52)
+ i KHIT r[ r[lOn KOHT HH}

AH T

KHUII

KHIT

\/g — mln {Tn _TKI/II'[ + |Tn _TKH]'I j“nCruon X
2AH /4

KHUIT

1 2\JF’
flo (5.38+ 4,208 00 ) P\ US s

(53)
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1 - QH Q)KT
Fr= o5 (G — i =) min gt :
' IO)K qBLI6
(54)
Q)K
- H ore- P
+ (q;):I% - qéltorc - qZOTC ) min t;TC’ oTC !
BBIO
: Qn +QJ,
t=mindt, b st ——H" ¢ (55)
qu16
Q}K
, _ - , , , ’ ” ’ HOTC,TD
tOTC =min thm _t ! tJII/IKBI/IH _t ! tncn _t ! tncn _t ' oTc ’ (56)

BBIO

rae Fowr - NIOLWAAbL KOHTAKTa C TBEPAOM NOBEPXHOCTbIO, 3Ta MJ/IOLWAAb BKAOYAET Kak BOKOBYIO NOBEPXHOCTb
06BasIOBaHUA, TaK WM MOACTUNAIOLLYIO MOBEPXHOCTb; MPU MPOJIMBE Ha HEOrPAHUYEHHYH MOBEPXHOCTb WU BHYTPU
06BasnioBaHUsA (6e3 AOCTUKEHNS NPOJIMBOM €ro rpaHnL,) Feonr = F';

n Qi +Qun
(th16 - q4 q4) "

t' - npu nponuse B ob6BanoBaHue

T 0 (5,38+4,10,,.,) P,

v 0,050,
uer \/’10 (5 38+4, 1u0 3@4) D npW NPOANBE HA HEOrPAHUYEHHYIO MOBEPXHOCTb;

) Q::orc. kv

oTC

otc ' "
(quI6 - q4 q4) oTc (qBH6 - q40TC - q4OTC

t" = Os6  npv nponuse B o6BanoBaHne

Fyu107°(5,38+4,1u3 ,,,) P,

"

v 0,05,

wcn \/’10 (5 38+ 4, 1U0 3@)4) D, npu NPoJINBE Ha HEOrPaHNYEHHYIO NOBEPXHOCTb;
1 1

roe P, = 760exp AHKHHIU T o T R - JaBAeHWe HacblWweHHbIX napos OB npu npueeaeHHOM
KHII MpUB

Temnepatype Tnpus, KOTOPAA NPUHUMAETCA PABHOM MaKCMMyMy M3 TemnepaTypbl BO3AYyXa Teosy M TEMNEPATYPDI
}unaKon ¢asbl B NPoMBeE B HAYa/IbHbI MOMEHT BpeMeHW Trpos: Trpus = MaX(Teosa, Trpon). BEANYMHA Trpon NPUHMMaAETCA
aHanornyHo eopmyne (33): Trpon = Twun, NPY Ta > Tuun U Tapon = Ta B NPOTUBHBIX CYYasnX;

Qi = Min{Q,, o +0} + F110° (5,38+ 4,10, ) P, |, (57)

C(T ~To +[T, - m)

= 1-exp| -
q4 quG p ZAH ’ (58)

KHAII
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q, =

gs =% =min{q;, 0, —di}, (59)

qz(l)Tc. BBIG _ min {q]?:lcﬁ, q‘" e 4 q"" ore + F\/;10—6 (5, 38+ 4,1U8T:¢.):13)r26) pH}, (60)

Co(Ts =T *+[Ts ~ Tol)
i — O 1_ ex _p 4 KHIT 4 KHII
q4 oTc qBLIﬁ { p( ZAH j} ’ (61)

KAm

0 orc. BBIO

" _ _ 1 ! oTC !
q4 orc q>i<4 =min {q40TC’ qu16 - q40TC } ’ (62)
Or 0ru Ou

Ons = Oy =0,y = 0ys = 0.0, (63)

Fyu10°(5,38+4,1u; ,,,) p, +0,8S x

il

2 y+1 7-1
; 5 - 2
xminq o 7 P.o, R " R APy | — ,
y-1 P, P, y+1

' ' K oTC. BBIO i ' K OTC. BBIO
mabo t' +t) 4+t +t) <t,. moot' +t -+t +t; >t

u Q::rp > Q:OTC,TP

Fyu10°(5,38+4,1u; ,,.) p, +0,8S x

<min 2LDH(T4)/JH('°H(T“)’T""“){( G f—( & jyyl}

0TC

y-1

pH<T4>pH(pH<T4),Tm)y[ij *

y+1

' i K OTC. BBIO Ko K
'+t +t +t >torer Qi = Q ey Ta > T

oTC H ™

0, '+t +U +t™™ >t QF, =Q",.,, T, <T

oTC H™ Kun !

Ha cauT 12


https://tk-expert.ru/

Sy /4107 -5,38p, +0,8S x
_ 2 4 ) =
xmin 2LP4:04 Ry _[RY)r ’ P4p47(—j :
y-1 P, P, y+1
mabo t'+t)  +tF+t7M0 <t mbo '+t AT >t
1 Q> Qo
Sy /4107 -5,38p, +0,8S x
qZH - 2 +1 (65)
- Y P ) P Y7
xmin 2—pH(T4)pH(pH(T4)’ TKPIH) 0 — 0 !
0. (1) (p (1) Tudr[ 22 ) 1
H H H KHUIl 7/ +1
Ut + 0+ >t QY = Qe n T, > T,
0’ t’ + t(’)TC + tZlK + té(t)Tc. "o > tOTc’ :TP = Q:_TOTC-TP a T4 S TKMH

Q) = F/u10°(5,38+ 4,17 ., ) P, +5,385,..V&10°Pp, (66

0F = 5,388,110 p, , (67)

roe Smax - 3QdeKTMBHaAA niowaib 3MUCCUU U3 pa3repmeTmsnposaHHoOro obopyaosaHua (onpegensaerca c
Y4eTOM MaKCMMabHOM naowaam ceoboaHOM NOBEPXHOCTU B 060pYA0BAHUN Sosop) HAXOAUTCA U3 COOTHOLLEHUS:

S = MIN {5060p, PiUs S/ (12 -5,38-10°° pn)}, (68)

) N+QT,
tf:mln{M—t' t —t'},(sg)

' “orc
quﬁ

OTC. BBIO _ H 2 XK 12 QH oTC. Tp ]
t4 =min {tﬂl/lKBMﬂ - tOTC - t4 —t ’ orc tOTC } , (70)

BBIO

Qs (tj‘ +min {t’, QH+QH"H
_ quﬁ

e F \/;]_076 (5, 38+ 4,1U5 3¢¢)4) P.

K
ote ore. BbIO H ’ QH ore. 1p KK oTC. BbIO4 OTC. BBIO
qBBIﬁ (t4 +min {tom’ oTc }j - Q4 - q4 t4 - q4 t4

BBIO

Fy/u10°(5,38+4,1u; ,.,) P,

+

(71)

+

Ecau nposne nNnpoucxoauT B OﬁBaJ'IOBaHI/Ie, TO nNaowagb npoavea F coBnaget ¢ naowagbio O6BaI'IOBaHVIFi, B
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NPOTUBHOM C/ly4ae NaowWazb NPOAMBa onpeaenserca no cieaytouen popmyne:

qulG t:( + mln{t’, 4QH +QHTP }
qu16
+
0,05p_
0TC OTC. BEIO H 1] Q: ote. 1p _ _ H ’ AT H oTC ] " OTC. BBIO
F - q51>16 t4 +min to-rc! otc Q4 min {quI6' q4 + q4}t4 min {quG’ q40'rc + q4orc }t4
=min BBIO
+ )
0,05p,
F06B'
max qu,16 — q;‘ B q!l’ q:;CG — qﬁ’lo’rc B q"(OTC
J110°°(5,38+4,10% ., ) p, 110 (5,38+4,1u75 ) p,
,(72)
trrnax HpH tOTC - t:( B té(l)Tc. =0 — t(’)TC - t’ > trl;lax
. Co(Ts =T [Ty~ Tol)
r K K ()X _ _7p 4 KHII 4 KUII
i
+
oy — Fyu-107°(538+4,1u; ,,.) p,
+tOTC - tZlK - t;’TQ "o - t(,)'rc - t,’
HpH tOTC - t;’K - tl(l)TC. =0 — t;TC - t, < trl;lax
t, =mind |t >+t +t) 4+t (73)

r K K C <T4 _TKI/[H + |T4 _TKI/II'[ )
— 1-— __bp

KA

q; — F\/; 107 (5, 38+4,1u, 3¢>¢4) P

K OTC. BBIO l '
t,. <t +t, +1,,. +t

tr t! t;)TC‘ 13516’ t;l(),

TTUKBUL ! 1 “orc!

minsum(t
t

HUCTI

C, (T4 T [T, T

KU1l

tl"

max ~

q.—F \/; .10°° (5, 38+4,1u, 3(1)(134) P,

< Ha calT
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1
t4

=min

w4 Co(To =T + [T~ To)
[Q°T°+m'”{Q (95 QH"’)}@ exp(_ T aan D]

t omput, —t -ttt -t >t

oTC max

KHUIT

o’
+torc - tZIK - t:TQ e t!n'c —t'- tr
npu t _t>K _ tOTC. BbI6 t(,)TC —t _ t4 < tmax
L S
Co(Ts =T +[Ts ~ Tol)
orc QT Q » 1-exp| - KHH
[Q ( ) " ) P 2AH KHIT tr
q;' B
bSOttt
mlnsum(tmw, U, t, 1m0, U 1))
thax = trax — s, (76)
Uy [t + mln{ Qi +Qun }j
" q131>16
= +
Y FJu10°(5,38+4,1u;,,,,) P,
\ (77)
ql(;:l% (t:'rc. BBIO + mln {t:nc, QH:TTZTP }j _ Q4 q4t _ q;)Tc 131,16 oTC. BBIO qiti
BBIO

t, =min

Fyu10°(5,38+4,1u5,,,,) P,

(Q5 -Qu. +Q" Qi)

s

X[lexp{_c (T, ;AH+|T m)j]t;tzntz’ , (78)

KU1l

minsum(t (A0 R Sk FAN S o tff)

TIMKBUL ! ' “orc!

BBIO p Kun Q4 Myr! T4 > TKI/IH nin Tn > TKI/IH
Py = Q, — 0yt

4~ (79)

0 B oCTaNmbHBIX CIyYasiX,

Ha cauT
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oh
Pram : "o~ ~ K
min(q,,; - d;,q; + F /410 (5,38+4,1u7",.,..) p,
Py =4npuT,>T_wm T >T_ (80)
28}

4

; B OCTAJIbHBIX CJIydasX.

p qZ)Tc, BBIO
N (G — O e e + F /22207 (5,38 +4,105752% ) p,
p:m. = npu T4 > TI(I/II'[ nin Tn > TKHH (81)
%i, B OCTAJIBHBIX CJIydasX.
4
1
r o' PO r
p4:p4 :p4 F /(82)
4
uP
roe Pas = ET_4
4
IDKI/IH’ HpH T4 > TK]/III nin Tn > TKI/IH’
Py =ps = 4R (83)

— —, B OCTaJIbHBIX ClIy4dasdX.
4

Mpwn OTCYTCTBMKU AaHHbIX O HayYaNbHbIX pa3mepax NepBUYHOro obnaka pekomeHAyeTCA NPUHNMMaATb ero paanyc
PaBHbIM €ro BbICOTE!

R,=H,=3 2 . (84)

BBIO
4

MpY OTCYTCTBMM AaHHbIX O HAaYabHbIX pa3Mmepax BTOPUYHbIX 061aK0B, GOPMUPYIOLMXCA NPU HAMUYUK NPOIMBA,
pekomeHayeTcs gna 061aKkoB NPUHUMATL MNOAYLWNPUHY BTOPUYHOrO o0baaKa paBHOM noaywupuHe npoanea mMbo B
OTCyTCTBME NPO/NBA:

0’5\/E! €CJin quG > q:l + q:l,

q;

K, (K
203 Ug sips

)

AN " (85
y €CJIN q131>16 - q4 + q4

0,5VF, ecmi g% > Q... + Qe

BbIO

OTC. BHIO __ C BbI
B = gy (86)

otc __ ~f "
cciaun quG - q4OTC + q40TC

2 orc. B1>16u0'rc. BBIO !
4 0 spdp4

B =B =0,5VF  (87)

< Ha calT 16


https://tk-expert.ru/

Hy = 05/ (203,807 ), (89)

OTC. BBIO __ ~ OTC. BBIO OTC. BBIO [ OTC. BBIO _ OTC. BBIO
H, =0, /(2u03q)¢4 B," " p, ) (89)

H, = /(205,444B10% ), (90)

H, =0} /(205,,44Bi 0 ) . (o1)

Mpw OTCYTCTBUM AaHHbIX O HAYa/IbHbIX pa3Mepax BTOPUYHbIX 06/1aKkoB, GOPMUPYIOLLMXCSA B OTCYTCTBUE NPOJIMBA,
pekomeHAayeTcs ANA NPAMOYroNbHOMO CeYeHMA BTOPUYHOro 061aKa NPUHMMATL ero NoAyLMPUHY PaBHOM ero BbicoTe.

™M _ QI __
H' =B = |z a2
Pa Yo ppa
€
e _ pe _ q4
H,=B,= oo (93
Pslo 5pp4

V. PEKOMEHZALMW MO PACHETY MNOEN KOHLEHTPALMW Y TOKCO03

20. [insa ycnoBui, B KOTOPbIX NPOMCXOAnT Bbibpoc OB, onpeaensatoTca XapakTepHblid pasmep LWepoXoBaToCcTu

NOBEPXHOCTU Znos, KNACC YCTOMYMBOCTM aTMoOcdepbl, XxapakTepucTuka npoduns setpa &, macwrab MoHuHa -
BEpX
06yxoBa Lvo, AMHaMMYeCKas CKOPOCTb U+, CKOPOCTb noamewmsanna Bosayxa Uyo, v KoaddnumeHT aucnepcun s

nonepeyHom HanpasneHun Oy .

21. EcnvM  XxapakTepHbli pa3mep LIEpPOXOBAaTOCTM He MoXeT OblTb 33aZaH, WUCcXogA U3 peanbHbIX
METEOPOJIOFMYECKUX YCIOBUI C NPUBEAEHMEM COOTBETCTBYHOLWMX 0OOCHOBAHWUI, TO OH 33[,aETCA COM/TAaCHO AAHHbIM,
npuseaeHHbIM B Tabnuue N 7-3 Mpunoxkenns N 7 K HacToswemy PyKoBOACTBY.

Ecnv B pesy/nbTaTe pacyeTa OKaXKeTCA, YTO BEPTUKA/bHbIV pasmep ob6s1aka ¢ TpebyeMbiMU XapaKTepPUCTUKaAMM
MeHblle, YeM XapaKTepHbI pa3mep LWepoXoBaTOCTW, TO 3TO O3HauyaeT, YTO pe3y/ibTaTbl PAacYeToB MO AAHHOMY
PYKOBOACTBY MOXHO pacCMaTPMBaTh /IMLLb B Ka4eCTBE OLLeHOYHbIX.

22. Ecnv Knacc ycToMYMBOCTU He MOXKET ObiTb 3a4aH, UCXo4A M3 pPeasibHbiIX METEOPOJIOrMYECKMX YC0BUI C
npuBeAeHMEM COOTBETCTBYIOWMX OOOCHOBAHWUM, TO KAacC YCTOMYMBOCTM 3a[aeTcs C MCMNO/Ib30BaHMEM [aHHbIX,
npuseaeHHbix B Tabaunue N 7-4 Mpunoxenua N 7 K HacToAwemMmy PyKoBoACTBY, B 3aBUCMMOCTM OT CKOPOCTU BETpa U
WMHTEHCUBHOCTU TEM/I0BOr0 NMOTOKA Y MOBEPXHOCTM (MHCONALMA U 061aYHOCTD).

[ns pacyeTa HauxyALlero BapuaHTa NPUHUMAETCA KNacc YCTOMUYMBOCTU - F 1 ckopocTb BeTpa - 1 m/c.

23. Ana XapPaKTEePHOro paamepa WepoxoBaTOCTU Znyos, K/1ACCa YCTOﬁqMBOCTM M CKOPOCTHK BETPA Uip Ha BbICOTE Z10

onpegaensetca KoabduumeHt &, B COOTBETCTBMM C AaHHLIMM, NpuBeaeHHbIMK B Tabanue N 7-5 <1> MpunosxkeHnsa N
7 K HacToAwemy PykoBoacTsy.

<1> Mpy HannMumm [OCTOBEPHbBIX UCXOAHbIX AAHHbIX O XapaKTepe M3MeHeHMA CKOpPOCTM BeTpa C BbICOTOM

AO0NYyCKaeTCA 3a4aHune MHOW BENNYMHDI aB c npuseageHNeM COOTBETCTBYHOLWNX 0boCHOBaHUN.
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Mpy NpoBeAeHMM pacyeToB NepBOHauYasbHO pekomeHayeTcsa Bbibupatb &; ana BbicoTbl Ao 20 m (nepsoe

3HauYeHne cM. Tabaumuy N 7-5 NMpunoxkenusa N 7 K HacToALllemy PykosoacTsy).

Ecnu B pe3synbTaTe pacyeTa OKaXKeTcA, YTO BepTUKaNbHbINA pasmep obnaka ¢ TpebyeMbiMM XapaKTePUCTUKAMM

6onble 20 M, TO peKOMeHyeTcA NPOBECTU HOBbIN pacyeT ¢ u3meHeHHbiM &, ana BbICOTbI A0 MK cBbiwe 50 M B

3aBUCMMOCTU OT PACCYHUTAHHOIO BEPTUKAJZIbBHOIO pa3mepa obnaka.

24. [ina XapaKTepHOro pasmepa LIepOoXOBaTOCTU Znos M BbIBPAHHOrO Knacca yCTOMYMBOCTM Onpeaensercs

macwtab MoHuHa - Obyxosa Lvo. LMo = X0 gnA HelTpanbHON ycToMUMBOCTM aTmocdepsbl (kaacc D). Aaa ocTanbHbIX
YCNOBUIA ycTOMYMBOCTU aTMocdepbl MacluTab MoHKHa - ObyxoBa onpeaensieTca no popmyne (94) c cnosnb3oBaHUEM

AaHHbIX, NpuBeaeHHbIX B Tabanue N 7-6 MpunoxkeHns N 7 K HacTosiwemy PyKoBoACTBY:

Lo = kL ) Zlfos . (94)

25. uHamuyeckan CKOpPOCTb onpeaenserca no popmye:

K-u,

U. =

— (ln((zm + zHOB) / ZHOB)_¢) , (95)

roe P 3apaetca MCXOAA W3 KNAcca YCTOMUMBOCTM aTMOCEpPbI CornacHo (96):

rae a = (1 - 22-z10/Lmo)*.

2-In((1+a)/2)+In((1+a%)/2)-2-arctg(a) +

T .
+— mis kiaccoB ycrouuBoctH A, B, C

0; ms xmacca ycrouuBoct D

—6,9-2,,/L,,,; s xiaccoB ycroituuBoctu E, F,

(96)

26. CKOpOCTb noamewnBaHMA Bo3ayxa B obnako yepes BEPXHIOK rpaHMuy onpeaenaeTtca B 3aBUCMMOCTU OT

XapaKTepUCTUK o6naKa (3pPeKTUBHOM NAOTHOCTU Papp, 3OGEKTUBHOM BbICOTbI Hs00, 99 deKTMBHOM TemnepaTypbl Tsee

n adpdeKkTnBHOMN TennoemrkocTn obnaka Csee) <1> No cnepytouleri popmyne:

<1> B cneayowmx ganee opmynax Mcnonb3aytotca nepemenHble Paph, Haps, Tos, Enos M Cops, ANA NEPBUUHOTO

[
obnaka 3T1 nepemenHble pasHbl Fopdi , Haopi, Toooi, Enosi U Copsi, @ ANA BTOPUUHBIX 061aKOB - LPogoi

I [
an)(bi 7 Caq)d)i.

®(Ri.) =

BEpPX __ k : ut

nonm m ,(97)

(1+0,8-Ri.)"

, Ri.>0
(1+a,) -
_ , (98)
(1-0,6-Ri.)™ _.
, RIL<O
(1+e,) !
Ha cauT

addi ,
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- p3 _pBOSH H3
R'*Zg'( 1 ) 2 (99)
IOB03/:[ ut

1/3

2 g * E * H
roe U = Uf+(b'W*) ,b=0,2, w, = | = 20 , Enos - yAenbHbIA TensoBoi NOToK (oT
Py Toga " Cop

NOBEPXHOCTM 3eM/IM B 061aK0), onucbiBaemblit HUKe ((114) - (117) nnn (132) - (135)).

27. KoaddnumeHT gmucnepcuu B nonepevyHom HarnpaBiaeHUmn O-y onpeaenseTca no ciaeaywolein dopmyne c
NOMOLLbIO AAHHbIX, NpuBeaeHHbIx B Tabanue N 7-7 Mpunoxkenuna N 7 K HacToAwemy PykosoacTsy:

o, () =58-x-(1+7,-x) ", (100

rae 7y =0,0001 M 5= 384 (t,, /600)

28. [Ona Kaxpoh w3 craguii Bbibpoca NO CUEeHapuio i-my onpeaensaAlTca Nons KoHueHTpauuu OB wm
MaKCMManbHasA KoHueHTpauma OB Ha ocu x.

[ns nepsuyHoro obnaka KoHueHTpaumsa OB 1 pasmepbl 061aK0B NPU UX pacceaHnM BbIUMCAAIOTCA MO popmynam
(101) - (117).

29. CocToAHMe nepBnYHOro o61aKa B KaXkAblii MOMEHT BpeMeHW XapaKTepu3yeTca CneayoLWummn napaMmeTpamu:
Cuir Szir Syir iy Esoir Xuir Quir Poddi (MM Vigsi) U Topoi.

OHM AOMNONHAIOTCA eLLe YeTbipbMA, KOTOPble PacCUMTLIBAIOTCA HAa OCHOBE BBEAEHHbIX BbILLE NepemMeHHbIX <1>:
Rsosir Haogir Uspdir Qeymi-

<1> B cnyyae ecnv BenmumHa Hsggi MeHbLe 0,5 m, To B popmyne (103) ans pacyeTa Useei UCNOJIb3YETC BEANYMHA
S.i, nony4eHHan no popmyne (102) B npegnonoKeHnu, 4to Hsgei = 0,5 m.

Rad)d)i =4 ri2 + S)Zli (101)

1 1
Hopi == T| = | Sy (102
b J; B (102)

I (1+a,)/p S
Uspgi = [(F[ll ﬂ)] ]'Ulo'(aj (103)

2
QcyMMi =7 Raq)(bi ) Ha(i)(i)i /Vaq)(ln (104)

Cxema nepBuYHOro ob1aka nsobpaxkeHa Ha pucyHke 3-1 Mpunoxenuna N 3 K HacTosawemy PykosoacTay.

30. PacnpeneneHne KoHUeHTpaummn OB B obnake pekomeHagyeTcAa onncbiBaTb 3aBUCUMOCTAMMUA:
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B
¢l (X,y,2,t)=c, -exp {Si} Jpu (X=X, ) +y* <17 (105)

X_Xui)2+ yz_ri2
[S5] " (106)

: _ 2| (
¢ (X,y,z,t)=cC,-exp| - | [P -

zi

npu (X—Xui)z+ y? >r?

31. [ina onpegeneHns NPOCTPaHCTBEHHOrO pacnpeaesieHna KOHLEHTpauun, Nnpoduab KOTOPOK 3a4aH B NyHKTe
30 HacTosiwero PyKoBoACTBa, C MOMOLLbIO MEPeYMCIEHHbIX NMapaMeTpoB B MyHKTe 29 HacTosAwero PykoBoacTBa
NCMO/b3YIOTCA Cieaytowme ypaBHeHMS.

CoxpaHeHMWe Mmaccbl BbIGPOLLEHHOTO BellecTsa Q;:
2
Q=cC; 7 Ran(bi ) Haqj(bi .(107)

N3meHeHMe maccbl 061aKa Qeymi:

d d
al:QcyMi:I =7 Rf(bcpi ) pB03)I ) ugggz + 2 T Racpqﬂ ’ Hacpcpi ) 1030311 ) 7/1'[OLlM ) E[Rﬁ@i]- (108)

rpaBMTaLI,MOHHOE pacTeKkaHue obnaka:

d d pBOS}I
E[Racbcpi] = Usggi d_X[Racbcpi] =Ce 9 Haopo '{1_ ?W} -(109)

BoKoBoe paccesiHue Bblbpoca 3a cueT atmocdepHon andodysnu:

d Uy d
a[syi}: Sd:b 221 2" +1/2'7[1/2'Syi)'&[o-y:|’ mpu ;> 0 (110)

nnu
12
S, (x)=2"-0,(x+x), pu ;=0 _(111)
CoxpaHeHwue aHeprumn B ob6nake Esggi:

BEpX

d 2

E[Ea(bqﬂ:l =7 Raq)(bi ) pB03I[ ) ul‘IOZ[M ’ eBO3}1 +
2 R H d R R -E e

teom apdi | apdi pBO3£[ ’ 7n0}1M ’ al: adi :I ) eBO3Zl +r Spdi ~ —rosi*

Cnocob pacyeTa yAenbHOro TENN0BOro NOTOKA OT NOACTUNAIOLLEN NOBEPXHOCTU B 06/1aKO0 Enosi NPUBEAEH HUXKE
B NyHKTe 32 HacToslero PykoBoacTea.

MonoxeHne ueHTpa obnaka Xy
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d

a[xm] = U,y . (113)

BesmunHbl  Pspgpi (Vacp(bi) U Tse4i, @ TaKKe BeNNUYMHA Qui BbIMMCAAIKOTCA COMNACHO MOAXOAY, U3NOXKEHHOMY B
MpunoxkeHnn N 8 K HacToAwemy PykoBoacTay.

32. OnpeaeneHve yaenbHOro Tena0Boro NoToka (OT NoBepXHOCTM 3eMan B 061aK0):

E max [ EHOB. ecri? EHOB. BBIHI ] ! " moB. pac > T3(b(bi ( )
mosi 114
Eno& BbIHI ! Tl'[OB. pac < T:aq)(pi
w Y
EHOB. BbHI 122 ) u_ ’ paq)(bi ) Caq)(bi ) (THOB. pac Ta(b(bi ) (115)
10

—~0.)-C .C _~0.).C
Caq)q,i:((Q' Qm) pra3+Q>K. p+(QCYM' Q') psow) (116)

QcyMi

2/3
P

B P 0 A Y
R

ToB. ecTi 05 ] (T 4T

E
IOB. pac i )

(g)m. (117)

[na anutenbHbix BbIBPOCOB KOHUeHTpaumua OB u pasmepbl 061akoB Npu MX pacceaHUn BbIYMCAAIOTCA MO
dopmynam (118) - (135).

33. Opelid BTOpUUYHOro obnaka paccmaTpuBaeTca A1 CAeAyoWwmX WeCcTU cTaguii pacnpocTpaHeHms Bbibpoca
OB (cm. NMpunoxkeHue N 5 K HacToawemy PykoBoacTay):

ncreveHue Kuakom ¢asbl (B CTabBUAbHOM UAM NEPErPETOM COCTOSSHUK) A0 OTCeYEeHMA aBapUIMHOTO YYacTKa;

ncTeyeHme KUAKoi ¢asbl (B CTaBUAbLHOM WM NEeperpeTom COCTOAHWM) M3 aBapPUIMHOrO yyacTKa nocie ero
oTceyeHua (ana cueHapus 4);

ncTeyeHMe rasa Npu HaANYMKM NPOMBA KUAKON dhasbl M UCNapeHue C NPOnBa;

ncTeyeHue rasa us paspyLieHHoro o60pya0BaHMA NPU OTCYTCTBUMN NPOIMBA XNAKOMN dasbl;

ncnapeHme ¢ NPoAMBa NPU OTCYTCTBUN UCTEHEHWNA KUAKOCTU WU ra3a U3 paspylueHHoro o6opyaoBaHus;
ncnapeHue U3 eMKOCTU NPU OTCYTCTBUM NPOAUBA.

Ona Kaxkaon n3 aTux CTaaunii paccunTbIBAeTCA CBOe BTOpUYHOe 0b1aKo. Mpu pacyete KaxKaon 13 sTux ctagnia

[ ol
3agatoTca ceoii pacxog OB B waeiibde Ui u pacxog wuakoit passl 8 HauanbHom cevernm U

0 x Or 0wu Oe

xK OTC. BBIO r Iy] u e 0 orc. BbIO 0
qi ' qi ! qi ! qi ’ qi ' qi ' q)Ki ' q)Ki ' q)Ki ' q)Ki ! q)Ki ! q)xi ’
. . BI H |
CBOM Ha4a/ibHbIN pa3mMmep obnaka (I'IOJ'IyLLIVIpVIHa i W BbICOTA i )2

B.)K , BiOTC. BbIO , BIF , BIFI/I ’ Bll/l , Ble I/I H I)K , H iOTC‘ BBIO , H ir , H il"I/I , H II/I , H ie .

PaHee 3TV BeMYMHBI A8 PasHbIX cLeHapueB 6bian paccumTaHbl no dopmynam (4), (8) - (10), (12), (14), (20) -
(22), (34) - (35), (41) - (45), (57), (60), (64) - (67).
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CocTosiHMe BTOpPUYHOTrO o06NAaKa B KaXAOM MOMEpeYHOM CeYEeHUM XapaKTepusyeTca ciedylowumu
napameTpamu:

| . - | | |
Cui 1 Yzi yl ' b 3(1)(1” ! Xni ! X3i ! q)l(i .
| | I
Kpome TOTr0, obnako XapaKTepunsyetca TaKUMU NapaMeTPaMM, KaK paq)qn (Va(b(bl) 3(1)q)| . OHM pononHatoTcA

[ [ [
eLle YyeTbipbms - ng)q,. ; ng)qn ; 9(1)(1,. ; Ueywi , KOTOPbIE PACCUNTBLIBAIOTCA HA OCHOBE BBEAEHHDIX Bbille NepeMeHHbIX
no ¢opmynam (118) - (121) <1>:

| [
<1> B cny4yae ecnm BennymHa H3¢¢)| meHbwe 0,5 m, TO0 B d)opmyne (120) gns pacueta uaq)(pi ncrnonb3yerca

[
BE/IMYMHA Szi , lonAy4eHHas no popmyne (119) B NpeanonoKeHUU, YTO 3¢¢). =0,5m,

Balq)q). —I—O 5. \/— Syl, (118)

1 (1
Hopi = 5 (ﬂj Sy, (119)

PR CETAI A
3¢)¢i [1/ﬂ] 10 Zlo , (120)

/V!

[
-H i - (121)

[
=2-B S U 3q)¢)i

qcyMl adi

Cxema pacnpocTpaHeHus BTOpMYHOro obnaka nsobpaxkeHa Ha pucyHke 3-2 MpunoxeHna N 3 K HacToAwemy
PykosoacTsy.

34. PacnpeaeneHue KoHueHTpauum OB BO BTOPMYHOM 061aKe ONUCbIBAETCA 3aBUCUMOCTSIMU:

p
G (X,y,2)=c, -exp {Si'} mpu Y] <bf i <X <Xy (122)

Vi 172
Ci'(x,y,2)=CI|1i €Xp —{é} "eXp| — |y|s;|bI , IpA MZbiI Hxli <X< Xllqi .(123)
zi yi

| | |
|'|pl/| Xni<X nnu X<X3i CI(X,y,Z):O

35. na onpeneneHnsa NpoCcTPaHCTBEHHOMO pacnpeaeneHus KOHUEHTpaumumn, npoduab KOTOPOM 3a4aH B MyHKTE
34 HacToAwero PyKoBoAacCTBa, C MOMOLLbLIO MEepeyYnCcNeHHbIX napameTpoB B NyHKTe 33 HacTtoAwero PykosoacTtsa
MCNONb3YIOTCA Cneayowme ypasHeHUA:

|
COXpaHeHne macchbl Bbl6pOLIJeHHOI'O BeulecrtBea qi :

H |

g =2-c, B ot W ; (124)

3 oi
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|
nsmeHeHue pacxopa 8 wneiide Uoyi:

d e d
d_X[QLyMJ =2- B;(bq)i * Prosn 'Unoﬁm +2- Hal(bcbi " Prosn "V o 'E[B;(bcbi} ; (125)

rpaBUTayunMOHHOE pacCTeKkaHne obnaka:

i[B'

dx L 2ol i

C pB0311
=759 Hagg | 1= 21 | (126)
uacb(bi patbtbi

H60oKoBOE paccesiHWe BbIbpoca 3a cueT aTmochepHon anddysnu:

d 1 d
&[s'yijzs—,w.z.(z/ﬂ)”2 (bl +1/2- 7 -s;i)-&[ay], npu b/ >0 (157

S;/i (x)=2" +oy (X+Xx), npn bi =0, (128)

[
COXpaHeHue 3Hepruun B obiake E3¢q,i :

d | | BEpX
&[an)(b'} = 2 ) B3Cb(bi ) 'OBOSZ[ ' uHOI}:)[M ' eaog;[ +
(129)

d
| | | |
+ 2 H. i oo Voo 'EI:BB(b(bi:I.eBmﬂ +2-Bl ;- EL,ie

I
Cnocob pacyeTa yaenbHOro Tenj08oro NoToKa Emi npueeaeH B NyHKTe 36 HacToALero PykoBoacTsa.

[
MonoxeHnne nepeaHero kpas obnaka X, onpeaensaoT no popmynam:

=
Xy =0, mput < >'t]
j=1

L, (130)

11
%[X:ﬂ] = ul(bq)i’ AT XLi [Ztij) =0, mpu t > Ztij
-1

=1

I
Mocne okoHYaHMsa |-t cTagum BbIBpOCca onpeaenseTca NonaoxKeHue 3agHero kpaa X,

=N
0, mput< )t/

| =1

X = . (13

|
X! (t - Ztijj’ npu t > Ztij
=1

=1

| | | |
BennuymHol paq)q)i (Vatb(bl) n Taq)q,i, ad TaKXXe BeJ/IMYUNHa q)Ki BbIYNCNIAKOTCA COrNIaCHO pPeKOMeHOaAUunAMm,

n3n10XeHHbIm B MpnnoxkeHnn N 8 K HacToAwemy Pykosoacrtsy.

36. OnpeaeneHune yaenbHOro TeNI0BOro NOTOKa NPOBOAMTCA MO cneayowmm Gopmynam:
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| max I: Enos ecri ! EI!IOB BBIHI :I THOB. pac > Talq)cbl
EHOBI = I | .(132)
10B. BBIHI ! Tl'[OB‘ pac — Tacbd)l
2 \2
Erllc)B e 122 ’ ; 3(1)(1)| C:!(bcbl ( TIOB. pac Telq)(bl ) . (133)
_I Al . C , | . C
o - (o = 6 )- s + G, (9 =) -Cons) -
qcyMi
( | ) 2/3
- T -T P 1/3
EIIIOB ceti 3510 . T b _O(g) . (135)
O 5 ( OB. pac + Talq)(bl ) R

37. KoHueHTpauuto OB B TOYUKE B MOMEHT BPEMEHU t MpPM i-OM CUEHAPMN PEKOMEHAYETCA onpeaenAatb no
dopmyne:

OTC BBIO (

ci(x,y,z,t) (X, y,z,t)+ ¢ (X,y,2,t)+cC X,Y,2,t)+

C
(136)
¢ (xy,z,t)+¢"(x,y,2,t)+c (x,y,z,t)+cf(x,y,z,t).

38. OI'IDEAe/'IFIIOTCFI MaKCMMa/ZIbHO BO3MOXXHaA KOHUEHTpaUnA OB Ha PaCCTOAHUN X OT MeCTa aBapuun nNpu i-om
CLEHapUK 1 Bpemsa tmaxi(X, Y, Z), Koraa gocturaeTca 3ta KoHueHTpauma. Mo tmaxi(X, Yy, Z) onpeaensaetca craama (Mam
coyeTaHuA CTaaui pacnpocTpaHeHua Bbibpoca OB), Ha KOTOpoW (KOTOPbIX) AOCTUraloTCA MaKCMMaibHble
KOHUeHTpauun OB:

max

(x,y,2)= max(c (X, ¥,2,1)) (137)

39. MyTem WHTErPUPOBAHUA NO BPEMEHW KOHUEeHTpauuu ci(x,y,z,t) onpeaenseTtca none Tokconosbl Di(x,y,z), a
TaKXKe pacnpegenieHne MakCMMaNbHOM TOKCOA403bl, AOCTUrAaeMOM Ha 3aJaHHOM PaAcCTOAHUMKM OT MecTa Bblbpoca
Dimax(X). MaKcMmanbHas TOKCOA03a 419 3a4aHHOTO PAcCTOAHMA 3a BCe BPEMS IKCNO3MLMM AoCTUraeTca Haocny =0, z
= 0. Mpn Heobxo4MMOCTU ONpPeaensaoTCA COCTaBAAOLME TOKCOA03bl, COOTBETCTBYIOLWME 06/1akam (nMepBuYHOMY U

0 !
BTOPUUHBIM), 06PA30BABLIMMCA Ha PA3NMUHbIX CTaguax asapuh, Dj (X, y,Z) n D, (X, y,Z), M MaKCMMasbHble
TOKCOZ03bl, p,ocmrae:v\ble Ha 3a/laHHOM PaccToAHUM OT 06/1aK0B, 06Pa30BaBLUMXCA Ha Pa3HbIX CTaAuAX aBapuw,

Diomax (X) “ |max (X)

40. CpaBHEHMEM C NMOPOroBbIMMU U CMepPTenbHbIMU ToKcogo3amu (cm. Tabauuy N 7-1 Mpunoxkenusa N 7 K
HacToswemy PyKoBOACTBY) ONpemenstoTca pPacCTOAHMA, COOTBETCTBYIOWME CMEPTE/IbHOMY MOPAXKEHUID U
NoOpPOroBOMy BO3AENCTBUIO. [ OUEHKU BEPOATHOCTM CMEPTE/IbHOIO MOPaXKeHUs 4YesNoBEeKa pPeKoMeHAyeTcs
MCnoJib30BaTb NPobUT-GyHKUMIO Pr, o KoTopoit c ucnosibzosaHnem Tabauu N 7-1, 7-2 NMpunoxeHua N 7 K HacToALLemy
PykoBoacTBy onpesenaerca BePOATHOCTb CMepPTEe/IbHOI0 NOPaXKeHMA Yes0BeKa Ha OTKPbLITOM NPOCTPAHCTBE.

BenunuunHa Pr onpegensneTcs no cneaytowen popmyne:

t3|\‘Cl‘l

Pr= ap t+ bPr In ,[ (Ci (X1 Y, Z’t))”m dt ,(138)

0

roe KoapouumeHTsl a, b, n 6epyTca U3 gaHHbIX Tabamupbl N 7-1.
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VI. PEKOMEHOAUWMW MO PACHETY I'PAHULL 30H, OTPAHUYEHHbIX
KOHUEHTPAUMNOHHbLIMU NPEAENTAMW PACINPOCTPAHEHUA NJTAMEHN

41. [OnAa B3pblBOMNOXKAPOOMACHbIX BbIOPOCOB B MOMEHT BpeMeHUM to ONpeaenatoTcs NOBEPXHOCTY,
orpaHuymMBatoLwme B npoctpaHctee obnactm BKIMP (ZBKHP) n 0,5 HKMP (ZO.SHKHP) .
lpaHuua obnactn BKIMP ZBKnp onpegenaeTcA ypaBHeHneMm:

CBKHB = CIO(Xi y,z,to)-f'Cl)K (X, y’ Z’t0)+ci0TC.BLI6(

+¢ (X, Y,2,8)+¢" (X, Y, 2, ) + ¢ (X, ¥, 2, ) + ¢ (X, Y, 2,t,).

X,¥,2,t))+
(139)

paHunua 30Hb1 0,5 HKIMP zo,5HKnp onpeaenaeTca ypaBHeHMEM:

OTC. BBIO (

0,5Cm =C (X, ¥, 2,t) + ¢ (X, ¥, 2,t,) + ¢ X,Y,z2,t )+

+¢ (%, Y,2,5)+¢" (X, Y, 2, ) +¢' (X, ¥, 2,6, ) + ¢ (X, ¥, 2,t;). (140)

O6nacTb B NPOCTPAHCTBE, rAe BO3MOXHbl BOCM/IAMEHEHME U FrOpeHue (A4eToHauma) NoXKapoB3pPbiBOONACHOrO

BellecTBa, onpeaenseTca Kak ornbarowan noBepxHocTe Zo,sﬂKHp 33 BCE MOMEHTbI BpEMEHMU to CYLLEeCTBOBAHUA B
NPOCTPAHCTBE KOHUeHTPaumMi Boiwe 0,5 HKIMP.

42. lna B3pbIBONOXKAPOOMACHbIX BbIOPOCOB OMNpeaenstoTcs pasmepbl 30H, Ha KOTopble MOXKeT apendosaTtb
BbIOPOC, COXpaHAA CNOCOOHOCTb K BOch/iameHeHuto. onaraetcs, Y4To 3TOT pa3sMep COOTBETCTBYET LOCTUIKEHUIO
cpeAHuX KoHueHTpaunii 0,5 HKMP.

MpaHuua 30HbI gocTukeHna 0,5 HKIMP Ha ypoBHe z = g B MOMEHT BPEMEHMU to ONpeaenaeTcs COOTHOWEHNEM:

0,5Ciam = Ci (X, ¥, 25,1 ) + € (X, Y, 2o,y ) + €7 ™ (X, Y, 2yt ) +

+C (X, Y, Zgite )+ (X, Y, Zoo b )+ €1 (X, Y, 2,8 ) + € (X, Y, 20, 1) (141)

IpaHuMua 30HbI goctuxkenus 0,5 HKMP B BepTuKanbHOM NAOCKOCTM, NEpNeHAUKYNAPHON BETPY (X = Xo), B MOMEHT
BpemeHu to onpeaenaeTca COOTHOLWEHMEM:

O’5CHK1'[B =G (Xo’ Y Z’to)""ci}K (Xo’ Y Z't0)+CiOTC'BLI6 (XO, y,z,t0)+

G (X0 Y2 28) +67" (X0, ¥, 20 ) + 6 (X0, ¥, 2t ) +.67 (%, ¥, 201 ). o

lpaHMUa 30HbI gocTuKeHuA 0,5 HKIMP B BepTUKanbHOW NIOCKOCTKU, NapansiensHon Betpy (y = Yo), B MOMEHT
BpemeHu to onpeaenaeTca COOTHOLWEHUEM:

0,5Ci s =G (X, Yor 2,8 ) + €7 (X, Yo, 2,8, ) €7 ™ (X, Yo, 2,8, ) +

(X, Ypr )+ 6 (%, Yo 28y ) € (X, Yo 28y ) € (X, Yor 2t )

JIVHUA, orpaHMuYMBaloWas B COOTBETCTBYIOLLEN MNOCKOCTHU (Z = Zo, Y = Yo WU X = Xo) 061aCTb, I4e BO3MOMKHbI
BOCM/NaMEHEHME U FOPEHME MOXAPOB3PbIBOOMACHOrO BeLLEecTBa, onpeaenserca Kak ornbaowas npodunein ANHUA
(141) - (143) 3a Bce MOMEHTbI BpemeHMU to CyL,ecTBOBaHMA B MPOCTPAHCTBE KOHLUEeHTpaumit Bbiwe 0,5 HKMP.

43. [na B3pbIBONOXKapoonacHbIX Bbl6pOCOB B MOMEHT BpemeHun t onpeagenaeTca macca TonamBa, HaxoaAlasaca
BO B3pblBOOMACHbLIX Npeaenax wu cnocobHas y4acCTBOBaTb B Mpoueccax ropeHunAa wmuan AeToHauuwu. dTa Mmacca
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onpegenseTca MyTemM WHTErpUpPOBaHUA KOHLEHTPauMM NO MNPOCTPAHCTBY, OrPaHUYEHHOMY MOBEPXHOCTAMM,
06pa3oBaHHbIMM rPAHNLLEN, HA KOTOPOIM KOHUEHTpauua obnaka gocturaet HKMP u BKMP:

Q. :Jﬂc(x, y,z,to)dxdydz,(lM)

\Y

B3p

rae Vi = {(X’ Y, Z)‘CHKHP < C(X’ Y, Z’to) S CBKHP}.

Ecnu B pesynbTaTe pacyeta no ¢opmyne (144) B nepeuyHOM o61aKe BO B3PbIBOOMACHBIX Npeaenax OKarKeTca
Macca 6onblue 10% Bceit macchbl TONIMBA, HaxoaAlelcsa B NepBUYHOM 061aKe, TO Macca TOM/IMBa BO B3PbIBOOMACHbIX
npegenax nepBnYHoOro obaaka npMHMMaeTcs paBHoi 10% Bceli maccbl TONMBA, HAaXOAALWENCS B NepBUYHOM 0b1aKe.
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MpunoxkeHue N 1

K PykoBoacTBY no 6e3onacHocTu

"MeToanKa MmoaennmpoBaHMA pacnpocTpaHeHUs
aBapuIiHbIX BbIBPOCOB onacHbIX Bew,ecTs",
yTBEPHKAEHHOMY

MpuKasom PegepanbHON CNyKObI

MO 3KO/IOTMYECKOMY, TEXHO/IOTMYECKOMY

W aTOMHOMY HaZ30py

o1 20 anpena 2015 r. N 158

CMUCOK OBO3HAYEHUIM 1 COKPALLEEHUIA

B HacToAwweMm PykoBoacTBe NpUMeEHeHbI cneaytomne 0603HaYeHNA U COKPALLLEHUA:
HKIMP - HUXHWUI KOHUEHTPALMOHHbIM Npeaen pacnpoCcTPaHEHUA NaMeHuU;
BKIMP - BEpXHUI KOHLEHTPAUMOHHBIN Npesen pacnpocTpaHeHUs NaamMeHu;

OB - onacHoe BeLLEeCTBO;

|
Bi - NONyWwWHnpwmuHa Ha4anbHOro ce4yeHnA BTOPUYHOIO o6naKa, o6pa3y|om,eroc;1 Ha |-on CTaann nocrtynneHuAa

| K OTC. BBIO r ™ u e
OMacHOro BeLecTsa B aTmochepy B i-om cueHapum (Npu pasanyHbix | Bi = Bi , Bi , Bi , Bi ) Bi , Bi ), M;

I
Baqupi - a¢pdeKkTMBHAA NonywMpUHa BTOpPUYHOro obnaka, obpasyloweroca Ha |-oit ctaguu nocTynaeHus

OTC. BBIO r B U

OMacHOro BeLecTBa B aTMOCcPepy B i-om cLieHapum (npu pasanyHbIx | Balngji = 3)!((1)¢)i , Poddi, Podai, Podai :(pq,i
, Baeqaq)i ), m;

Ce - KO3OOULMEHT, NCNONB3YIOLLMIACA NPU pacyeTe CKOPOCTU rPaBUTALMOHHOIO pacTekaHus, paseH 1,15;

Cp - TENNOEMKOCTb XMUAKOro onacHoro sewectsa, IxK/Kr/K;

Cp 603 - TEMIOEMKOCTb BO34yXa NPY NOCTOAHHOM fasneHun, Ix/kr/K;

Cp ras - TEMNOEMKOCTb razoobpasHoro onacHoro selecrsa, Ax/Kr/K;

C, - Ten/sI0emKocCTb ra3oobpasHoro onacHoro seuecrtsa, Ax/Kr/K;

Cy s03n - TEMJIOEMKOCTb BO3AyXa Npu NocToAHHOM obbeme, [x/Kr/K;

Coosi - 9ODEKTMBHAA TENNOEMKOCTb BelLEecTBa B NepBUYHOM 0baKe B i-om cueHapuu, K/Kr/K;

[
Ca(b(bi - a¢ddeKTMBHasA TenN0eMKOCTb BellecTBa BO BTOpPUYHOM obnake, obpasyowemca Ha |-oi ctaguu
. Cl _C>K COTC.BbIG Cr
MOCTYMN/IEHNA OMaCHOTrO BeLLeCTBa B aTMOCdepy B i-Om cueHapuu (Mpu pasanyHbIX | “oppi — “pi, “pi , i,

C;lid, C;i, C;i ), Ox/xr/K;

Di - MHranALMOHHaA TOKCOA03a 338 PacCMaTPUBaEMOe BPEeMA IKCMO3MLMM B HEKOTOPO TOUKe B i-M CLeHapuu,
Kr-c/m3;

0
Di - COCTaBAAOLLLAA UHTANALMOHHON TOKCOA03bl 32 PpacCMaTPMBAaEMOe BPEMS IKCNO3ULIMN B HEKOTOPOM TOUKe
npu paccesHMmn NepBMYHOro obaaka B i-m cueHapum, kr-c/m3;

I
Di - COCTaBAOWAA MHFANALMOHHOM TOKCOA03bl 33 PAaCCMATPMBAEMOE BPEMA IKCNO3ULMMN B HEKOTOPOM TOUKe
npu pacceaHnn BTopmuHoro obnaka, obpasytolierocs Ha |-oi cTagmMm NocTynaeHns onacHoro BewecTsa B atmocoepy
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| K OTC. BBIO r ™ " e
B i-OM cLLeHapuu (Npu pas3NnyHbiIX | Di = Di , Di , Di , Di , Di , Di ), Kr-c/m3;

Di max - MHranaUMOHHan TOKCOA403a B HEKOTOPOW Touke Ha ocu y = 0, z = 0 3a paccmaTpuBaemoe Bpems
3KCMNO3MLMU B i-M CLLeHapuK, Kr-c/m>;

0
Di max - COCTaBNAOLLAA MHIANALMOHHOMN TOKCOA03bl B HEKOTOPOM TouKe Ha ocu y = 0, z = 0 33 paccmaTpuBaemoe
BPEMSA 3KCMNO3ULMM NPU pacceaHnn NepBrMUHOro obnaka B i-m cueHapuu, Kr-c/m3;

I
Di max - COCTaBAAIOLWLAA MHMANALMOHHOW TOKCOA03bl 33 PacCMaTpUBaeMOe BPEMSA IKCMO3ULMN B HEKOTOPOW
TOYKe Ha ocu y = 0, z = 0 npu pacceaHnn BTOpUYHOro obnaka, obpasytowerocs Ha l-oli cTagumu nocTynieHUsa onacHoro

. | _ X OTC. BBIO r I u e
BellecTsa B aTMocdepy B i-OM cLeHapum (Mpu pasinyHbIX | Di max Di max s Di max Di max » Di max » Di max » Di max
), Kr-c/m3;

D-p - AnameTp Tpybonpososa, m;

Enos i - y,ﬂ,eﬂbeIVl TEenno0BOM MOTOK OT I'IO,CI,CTMI'I&I'OLLI,EVI NnoBepPXHOCTU B nNepBuUYHOE obnako B i-om CueHapun,

Dx/m?;

I
EHOBi - YAeNbHbI TENNOBOM NOTOK OT NOACTMAAIOLLEN NOBEPXHOCTH BO BTOPUUYHOE 06/1aK0, 06pasytolieecs Ha

| X
|-oi cTagMu MOCTyn/ieHMa onacHoro Bellectsa B aTMocdepy B i-oM cueHapuu (nMpu pasandHbix | Enosi = Enosi ,

OTC. BBIO r y?i u e
E , E Enoai , Enosi ), IDI)'K/MZ/CI.

OB | nosB i » OB i 7

Enos eom i — YAENbHbINA TENNOBOM NOTOK 3@ CYET BbIHYK/AEHHOW KOHBEKLIMM OT NOACTUNAIOLWEN NOBepXHOCTU B
nepsunyHoe 061aKo B i-om cueHapun, xx/m?;

I
EHOB semi - YAENbHbIN TENNOBOM NOTOK 3a CYET BbIHY}KAEHHOW KOHBEKLIMW OT NOACTUAAIOLLEN NOBEPXHOCTU BO
BTOpMYHOe 06/1aK0, obpasyiolieecs Ha |-oi cTagum NOCTyNAeHMA ONacHOro BelllecTsa B aTMOcdepy B i-om cLeHapun

E | _ E K E OTC. BBIO r ™M " e )
(an pasnnyHbIX | HOBBBIHI OB BBHIHI / T1OB BBIH | 7 OB BBIH | 7 T1OB BBIH | 7 T1OB BBIH | 7 OB BBIH | ): ﬂ,)K/M /C;

Enos ecr i - YA€/bHbIA TeNA0BOW MOTOK 33 CYET eCTeCTBEHHOM KOHBEKLUMM OT MOACTUAaoLein NoBepXHOCTU B
nepBuyYHOE 06/1aK0 B i-OM cueHapun, [IxK/m?%;

I
EHOB ccri - YAENbHbIN TEN/I0BOM MOTOK 33 CYET eCTeCTBEHHOM KOHBEKLUUM OT NOACTMIAlOWEN NOBEPXHOCTU BO
BTOpMYHOE 06s1aKo, obpasytolleecs Ha |-oi cTaaum NOCTYN/AEHUA ONacHOro BelecTsa B atTmocdepy B i-oM cueHapum

| xK OTC. BBIO r TH " e
= 2/~
(”pM pa3nnyHbIX | EHOB ecTi EHOB ecTi s EHOB ecT i » OB €CT | # OB €CT | » OB €CT i 7 EHOB ecri ): ﬂ.)“(/M /C;

Espai - 9PPEKTMBHAA BHYTPEHHAA 3HEPrmA B nepBMYHOM obnake B i-om cueHapun, K;

I
Ea(b(bi - 3¢ PEKTUBHBIN NOTOK BHYTPEHHENM 3HEeprMm Bo BTOPUYHOM obnaKe, obpasyrowemca Ha |-oih ctaguu

| _ X oTC. BBIO r
NnoCTynaeHnA onacHoOro sewecrtsa B aTMOCd)epy B i-OM cL.eHapum (rlpl/l pa3l'|ML|Hb|X| Ea(p(bi = Soddi, Ea(b(bi yobdi

™ nu EE
, Soddi s Soahdi, —abgi ), AK/C
F- naowaab NOBEPXHOCTUN NPOZINBA UOKOIro onacHOro eewecTBsa, Mz;

F' - naowaab NoBepxHOCTU NPO/IMBA UAKOro OMNacHOro Belectsa npu obpas3oBaHMM nepsuyHoro obnaka B
cueHapumn 4, m%;

Fyonr - MNOWAAb KOHTAKTa XNAKOrO ONAacHOro BelLecTsa ¢ I'IO,CI,CTMJ'IaIOUJ,eﬁ NOBEPXHOCTbIO NpU Npoaunee, MZ;

Fose - nnowanab o6BanoBaHMA, NPU HeEOrpaHMYEHHOM MpPoOaMBE MNpPUHMMaeTca 6onblon (beckoHeyHoWn)
BE/IMYUHON, M%;
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AHKHH - TennoTa ucnapeHunn (KMNeHuns) }KMAKoro onacHoro Belectsa, AK/Kr;

H - BbicoTa cToN6a XMAKOCTM OMacHOro BewecTBa B 060pyA0BaHUM Hag YPOBHEM OTBEPCTUSA, YepE3 KOTopoe
NPOUCXOANT UCTEUEHUNE, M; NPU UCTEYEHMM U3 TPyBOoNpoBOAa, Ha BXOAEe KOTOPOro CTOMT HAacoc, MPUHNUMAETCA PaBHOM
0m;

Hi - BbicOTa NepBMYHOro 06/1aka ONacHOro BeLW,ecTBa B Ha4aibHbIM MOMEHT BpemeHwu (Ha mecTe Bbibpoca) B i-m
cueHapuu, m;

Hsesi - 9pPEKTMBHAA BbICOTa NEPBUYHOIO 061aKa B i-OM CLLEHApUN, M;

|
Haq)(bi - 3¢¢EKTMBHaFI BbICOTa BTOPUYHOIO o6naKa, 06paayrou.|,eroc;| Ha |-oM CTagmun noctynaeHunAa onacHoro

i H | _ K H orc. BHIO r Jy’] u e
BELLECTBA B aTMOCdepy B i-OM CLLeHapuu (rlpM Pa3nnUYHbIX I shdi — " addi, o di ’ a¢hdi , ai , 3¢bi , 3¢ bi

), m;

|
Hi - BbICOTa Ha4a/IbHOro ce4yeHna BTOpU4YHOro obnaka, 06pasy+ou.|,erocs=| Ha |-oi CTagun noctynaeHna onacHoro

| xK OTC. BEIO r ' u e
BelLecTBa B aTmocdepy B i-oM cueHapum (npu pasanyHbix | Hi = Hi , Hi , Hi , Hi , Hi , Hi ), M;

OTC
HTp - BbICOTa CTO/16a XMAKOro OMaCcHOro BellecTBa B TPY6onpoBoae Haj, yPOBHEM OTBEPCTUA, YEPE3 KOTOPOE

NPOUCXOANUT UCTeYeHne, M; bepeTca Ha MOMEHT OTCEYEeHUS aBapUIMHOrO y4acTka TpybonpoBoaa; ecan KoJMYecTBo
OMacHOro BellecTBa B OTCEKAEMOM Yy4yacCTKe aBapuitHoro Tpybonposoga cocTaBnseT meHee 20% obuiein maccol
Bblbpoca, NpMHUMaeTcs pasHon 0 m;

K - 6e3pa3w\epHaﬂ BCNoOmMmoraTtesibHaAa Be/IMYUHA, 3aBUCALLAA OT OJ/IMHbI y4aCTKa TPY6OF|pOBO,£I,a L ot BXO4a Ao
MeCTa pa3repmeTunsaunu,

L - ANnHa yyacTKa TpybonpoBoaa OT ero Havyana 40 MecTa pa3repMeTusaLmnm, m;
Lmo - macwTtab MoHuHa - ObyxoBa, m;
LCtso - cMepTenbHas TOKCOA03a, MI-MUH/A;

Pi - naBneHve B 060pyA0BaHMM B i-M cueHapum, Ma; npu nctedeHnn us Tpybonposoaa, Ha BXo4e KOTOPOoro CTouT
Hacoc (Komnpeccop), NPUHUMAETCS PaBHOW AaBNEHMIO Ha BbIXOAe Hacoca (Komnpeccopa);

Po - naBneHune B OKpyKawowen cpeae, kMa; Npy HopmabHbIX YCN0BMAX NPUHUMaeTca paBHbim 101,325 kIMa;
PCtso - noporosas TOKCO403a, Mr-MUH/A;
Pr - 3HaYeHMe NpobUT-GYHKLUNK;

Q- 06128 macca onacHoro BelecTsa B 060pyA0BaHUM, BKAKOYAET MacCy *KUAKOCTU M Maccy rasa; npu Bblbpocax
13 TpybonpoBoga c Hacocom (KOMNPEeccopom) Ha BXOAe 3a4aeTcA paBHON BeCKOHeYHOW BeIMYMHE; Npu Bbibpoce us
TpybonpoBoaa, Ha KOTOPOM BO3MOXKHO OTCEYEHME aBaPUIMHOTO y4acTKa, He BK/IIOYAET MACcCy B OTCEKAEMOM y4acTKe
aBapuiHoro TpybonpoBoaa, Kr;

Q' - macca ra3oo6pa3Horo OnacHoro seulecTsa B O60pyAOBaHMM, KT,

Q* - macca KNOKOro onacHoro eBewecrtea B O6ODYAOBaHMM (an NCTe4yeHnn mns3 pr6OI'IpOBO,£I,a C HaCoCOM Ha

X
BXOAe PaBHO QH ), Kr;

T
Q3 - Macca OnacHOro BellecTBa, nepexoaAwas B rasosyto ¢asy B nepsuyHoe o61akKo NPU MIHOBEHHOM
BCKMMaHWN NEpPEerpeToro onacHoOro BELWeCTBa B CLLEEHapUK 3, Kr;

xK
Q3 - MaCCa onacHoro seuwecrtBa, nepexoaAlland B asapo30/ib B NepBUYHOE obnako B cueHapum 3, Kr;
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u
Q3 - Macca OMacHOro BeLLecTBa, Nepexoanllan B ra3osyto ¢asy B nepBuUYHoe 061aKko Npu KUNEHUM NpoamBa B
cLueHapumn 3, Kr;

Q; - Macca onacHOro BelLlecTBa (BKAtOUas XUAKYO M ra3oobpasHyto dasbi), obpasyolias nepsuyHoe 061aKo B i-
M CLLeHapuw, Kr;

paz6 . o
Qi - MacCa BO34yxa, nogmelinBaemoro B nepsnyHoe 06nako B i-m CUueHapnn Ha Ha4anbHOU CTaaUWN, KT,

XK
QH - Macca KWUAKOro onacHoro Bseuiectsa B o60pyaoBaHUM Bbllle YPOBHA OTBEPCTUA, Yepes KoTopoe

NPOUCXOANT UCTEYEHUE, Kr; 3a[aeTcA Ha MOMEHT BPpeMeHW, COOTBETCTBYIOLWMNI Havyany aBapuu; Npu UcTedeHun 13
TpybonpoBoga c HACOCOM Ha BXOZe NPUHUMAETCA PaBHOM HeCKOHEeUYHOM BeInYMHE; eCn aBapuiiHOe OTBEpCTUE Bbille
YPOBHA KUAKOCTM, TO BE/MYMHA MPUHMMAETCa paBHoW O Kr; eciv ucTedyeHue npoucxoauT mus Tpybonpososa,

X
NpPUCOeANHEHHOTO K eMKOCTH, TO QH BK/KOYAET M MacCy KMAKOCTM B TpybonpoBoae OT eMKOCTM A0 Hadyana
OTCEKaeMOoro aBapuiMHOro y4acTka;

x
Hore - MacCa *XMAKOro onacHoOro sew,ecrsa B OTCEKaeMOM y4acCTKke aBapMVIHOFO pr60ﬂpOBO,£l,a BbiLlle YPOBHA

OTBEPCTMA, Yepe3 KOTOpOoe MPOMCXOAWUT MCTeYeHWe, Kr; 3a4aeTcs Ha MOMEHT OTCeYeHMA aBapUIMHOro ydyacTka
TpybonpoBoaa; npu mucTedyeHun m3 Tpybonposoda B cueHapuu 4 NpuUHUMaeTca paBHOM O Kr, eciv Koau4yecTBo
OMacHOro BelLecTBa B OTCEKAEMOM Y4yacTKe aBapuiHoro TpybonpoBoza cocTaBnseT meHee 20% obuwielt macchl
BbI6pOCa; ecnn aBapuinHOe 0TBEPCTUE HAaXOAMUTCA BbllLE YPOBHA XUAKOCTU, TO BEIMUYMHE NPUHMMAETCA pasBHou O Kr;

xK
H™ - MacCCa XMAKOro onacHoro seuwecrsa B OTCEKaeEMOM y4acCTke aBapMﬁHOFO pr60|'|pOBO,EI,a Bbllle YPOBHA

OTBEpPCTMA, Yepes3 KOTOpOoe MPOMCXOAWUT MCTeYeHMe, Kr; Be/MuMHa 33a4aeTcA Ha MOMEHT Hayasia asapuu; npu
ncteyeHun us Tpybonposoaa B cueHapuu 4 NpuHMMaeTcA paBHOM O Kr, eCciM KO/MYEeCTBO ONacHOro BeLlLecTsa B
OTCEKAaeMOM y4yacTKe aBapuitHoro Tpybonposoga coctasnset meHee 20% obuieit macchl BbI6poOCa;

Qss - Macca ONAcHOrO BELLLECTBA, HAXOAALLAACA BO B3PbIBOONACHbIX Npeaenax (pacnpeseneHHas B NPoCTpaHCTBe
MeXAY NOBEPXHOCTAMM C KOHLLEHTpauusamu, pasHbimu HKIMP 1 BKIMP) u cnocobHas y4acTBoBaTh B NpOLLECCaX rOpeHUs
M B3pbIBa, Kr;

Qui - Macca onacHOro BeLLecTBa, HaxoAALanca B nepsMyYHom obnake B KuAKoM dase (Kannsx) B i-om cueHapum,
K;

0
Qmi - Macca OnacHOro BeLLeCcTBa, HaxoAALLAACA B nepBMYHOM obaKe B KuaKol dase (Kaniax) B i-om cueHapum
B Ha4YaNbHbIA MOMEHT (Ha mecTe Bblbpoca), Kr;

r
QOTC - MacCca ra3oo6pa3Horo OnacHoro sewecTsa B aBapnMMHOM y4acCTKe pr6onposop,a Ha MOMEHT OTCeYeHUA,

KT; NpW UcTeyeHnn us Tpybonposoaa B cueHapuu 4 npuHMMaeTca paBHoM 0 Kr, eCiM KOAMYEeCTBO ONacHOro BeLw,ecTsa
B OTCEKAaeMOM y4acTKe aBapuitHoro TpybonpoBoga cocTasnseT meHee 20% obuieit maccbl Bbibpoca;

Qcymi - 30 dEKTUBHAA Macca NepBUYHOro ob1aka B i-Om CLEeHapuu, BK/IoYaeT rasoobpasHoe onacHoe BeLw,ecTBo,
OMacHOoe BEeLLECTBO B XXUAKOWN pa3e n BO3ayX, Kr;

Q:p - 06W,aA Mmacca ONacHOro BelLecTBa B OTCEKAEMOM YYacTKe aBapuitHoro Tpybonpoeoaa, Kr; BKAKOYaeT maccy
KMOKOCTU B cLUeHapuM 4 MaM maccy rasa B cueHapuu 2; npu Bbi6pocax ONacHOro BELLEeCTBa M3 eMKOCTU 3a4aeTcs
pPaBHON HyNO;

X

1p - Macca *KMAKOro OMacHOro Bew,ecTsa, CNOCOBHOrO BMECTUTLCA B OTCEKAaEeMOM y4yacTke Tpy6onpoBoaa;

Be/IMYMHA 3343€TCA Ha MOMEHT Haya/la aBapumn; onpeaenserca nepeMHosKeHnem ob6bema, 3aHMMaEMOTO KUOKOCTbIO
B OTCEKaeMOM y4yacTke Tpybonposoaa, Ha NIOTHOCTb KUAKOro OMNacHOro BELLEeCTBa, Kr;

X
QTporc - Macca XMOKOro OMnacHOro BELLEeCTBA B OTCEKAaEeMOM yyacTKe aBapuiiHoro Tpybonposoaa Ha MOMEHT
OTCeYEeHWs, Kr; MPU UcTeYeHnn us Tpybonposoaa B cLieHapun 4 NpuHUMaeTca paBHoM O Kr, ec/iv KOANMYeCcTBO ONacHOro
< Ha calT 30


https://tk-expert.ru/

BELLECTBa B OTCEKaEMOM y4acTKe aBapuitHoro Tpybonposoaa coctasnset meHee 20% obLeit macchl BbIGpoCa;
R - yHMBepcanbHas ra3osas NoctosHHasA, pasHasa 8,3144 [xk/K/monb;

Ri - paguyc nepsnyHoro obnaka onacHoOro BELECTBA B HaYaNbHbIi MOMEHT BpemeHu (Ha mecTe Bbibpoca) B i-m
CUEeHapun, m;

Rs¢si - 9GDEKTUBHBIN pagnyc nepsrMyHOro obnaka B i-om cueHapun, m;

Rix - yncno PnyapacoHa;

S - naowWwaab aBapuMinHOro oTBepCcTUs, M2

Smax - 9PPEKTUBHAA NIOWAAb SMUCCUM N3 pa3repMeTU3NPOBaHHOro 0bopyaoBaHus, m%;

Syi - FOPN30HTaNbHAA AMCNEPCUA NPU PacceaH NepBnYHOro oba1aka B i-m cueHapun, m;

|
Syi - TOPU3OHTanbHaAA Aucnepcna npun pacceaHnn BTOPUYHOTO o6naKa, o6paayrom,erocn Ha |-ol CTaanun

. SI _ S)K SOTC. BBIO Sr Srm
NOCTYN/JIEHNS ONACHOrO Bew,ecTBa B aTMochepy B i-OM cLeHapuu (Npu pasamuHbix | Oyi = Oyi, Oyi , Oyi, Oyi,
u €

yi, Syi ), M;
Szi - BEPTUKaNbHaA Anucnepcna npm pacceaHnm nepsn4HOro o6naKa Bi-M CUeHapuu, m;

Sl

zi - BepTUKanbHaA Aucrepcus Npu paccesHuMn BTOopuYHOro obsaka, obpasylouleroca Ha |-on crtagum

. SI _S>{< SOTC.BLIG Sr Sm
NOCTYNAEHNA OMaCHOro BELLECTBA B aTMOCPEpY B i-OM cLLeHapum (npu pasnndHbix | OS5 = Oy, Oy , O, i,
u e
iy SZi )/ m;

So6op - MAKCMMa bHaA NNoLWaAb NOBEPXHOCTM XMUAKOCTU BHYTPM 060pyA0BaHMSA, M%;

Srp - NNOLAAb NONEepPeYHoro cedeHunsa Tpybonposoaa, m%;

0
Ti - TemnepaTypa B 06/1aKke B Ha4Ya/IbHbI MOMEHT BpemeHM (Ha mecTe Bbibpoca), K;

Ti - TemnepaTypa, NpU KOTOPOI Haxo4WUTCA ONacHOe BeL,eCcTBO BHYTPU 060pyA0BaHUA B i-m cueHapuu, K;

Ts¢4i - 90bEKTMBHAA TemnepaTypa cpeabl B nepBMYHOM obnake B i-om cueHapum, K;

|
Ta(b(bi - 3¢¢EKTMBHaFI Temnepartypa cpebl BO BTOPUHHOM obnake, O6pa3yIO|J.I,EMCFI Ha |-oM CTaguun NoctynneHuma
. T | T T oTC. BBIO r ™ u
OnacHOro BeLw,ecTBa B aTN\ocd)epy B 1-OM CUeHapuu (an Pa3NYHbIX I shdi — Taddi, | addi yohdi , Taddi, T addi,
e
soii ), K;

Teosn - TEMNEpPATYpPaA BO3AYX3, K;

Twnn - TemMmnepartypa KMneHna XngKkoro onacHoOro seuwlecrsa npu gaBaeHnnm Po, K;

7

T, - TemnepaTtypa NOACTMAAIOWEN NMOBEPXHOCTU, HA KOTOPYH MPOUCXOAUT MPOSMB KUAKOW $a3bl OnacHOro
BewecTsa, K;

Thos pac - TEMMEPATYPA NOACTUNAIOLLEN NOBEPXHOCTU, HAJ, KOTOPOW NPOUCXOAUT paccesHMe Bbibpoca, K;
Trpus - BCMOMOraTeIbHas (NpuUBeAeHHanA) TeMNepaTypa, UCNoAb3yemasn Npu pacyeTe CKOPOCTU ncnapenus, K;
Thpon - TEMMNEPATYPA *KMUAKON Hasbl B NPOANBE B HAYaANbHbIA MOMEHT BpemMeHMU, K;

V - 06bem, m3;
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Vesp - B3pbIBOONACHbIN 06BbEM;

Vi - o6bem obopyaoBaHua B i-m cueHapuu, m3, npu Bbibpoce ¢ Tpybonposoaa, Ha BXOAE KOTOPOro CTOMT
Komnpeccop (Hacoc), NpMHMMaEeTCs paBHbIM 6€CKOHEYHOW BeINYUHE;

Vspai - 3OGEKTUBHBIN yaenbHbIA 06bem cpeabl B NEPBUYHOM 0bnaKe B i-Om cueHapun, M3/Kr;

[
Vaqnpi - 3pPEeKTUBHbBIN yaenbHblt 06bem cpegbl BO BTOPUYHOM obnake, obpasyrowemcsa Ha |-oi ctagum

| _\/ X oTC. BBIO r
NOCTyn/1eHna onacHOro BelwecTsa B aTN\occbepy B i-OM CLeHapumn (an Pa3/INYHbIX I ng)(pi = Yoodi, Vaq)(bi ;U ohobi

' Hu V S 3
sbdi 5 Voddi, Y oddi ), M/KF;
a - 6espasmepHasn BCIOMOraTe/IbHas Be/IMUYMHA NPU pacyeTe AMHAMUYECKON CKOPOCTY;

apr - KO3POMUMEHT NpU pacyeTe NPOOUT-GYHKLNK;

b - BcnomoraTtenbHbili KoaddULMEHT Npu pacyeTe Yncna PuyapacoHa;

I
bi - NONYLWMNPUHA a4pa BTOPUYHOTo o61aka, obpasytowerocs Ha |-ol cTagum NocTynieHns onacHoro BeLwecTsa
. I _ X OTC. BEIO r b’ u e
B aTMocdepy B i-om cueHapuu (Npu pasnnyHbIX | bi = bi , bi , bi , bi , bi , bi ), m;
ber - KO3 MUMEHT NpU pacyeTe NPOOUT-OYHKLMW;

Ci - KOHLLeHTPaLMA ONacHOro BELLeCTBa B BO3/yXe B HEKOTOPOM TOYKE B HEKOTOPbI MOMEHT BPeMeHM B i-M
cueHapum, Kr/m3;

0
Ci - KOHLEHTpPaLMA ONacHOro BeLLLEeCTBa B HEKOTOPOM TOUKE B HEKOTOPbI MOMEHT BPEMEHU MpPU PaccesHUm
nepBMUYHOro obnakKa B i-m cueHapun, Kr/m3;

I
C, - KOHLEHTpaLMA OnacHOro BelLecTBa B HEKOTOPOi TOYKe B HEKOTOPbI MOMEHT BPEMEHU NpU pacceaHUm
BTOpMYHOro obs1aKka, obpasytouerocs Ha |-oi cTagnm NOCTynaeHna onacHOro BewecTsa B aTMochepy B i-om cLueHapum

| . BHi6
(npu pasamunbix | G =G, ¢7°™0 ¢l ¢ ¢ Gy, ke/md;

Coxnp - KOHLIEHTPALMA TONAMBa (NOMKapOB3PbIBOONACHOIO BELLECTBa) B CMECK C BO3AyXOM, COOTBETCTBYIOLIAA
BKIMP, kr/m3;

Cn - TENNTOEMKOCTb nop,cmnalou.l,eﬁ NnOBEPXHOCTU, HAa KOTOPYHO NpPOaInBaeTCA onacHOeE BeLWecCTBo, ﬂ,)‘K/KI’/H;

Cuknp - KOHL,@HTPALIMA TONAMBA (MOKapoB3pbiBOOMNACHOrO BELLeCTBa) B CMECK C BO3/[yXOM, COOTBETCTBYIOLLanA
HKMP, kr/m3;

Cyi - KOHLUEHTpaLMA ONacHOro BellecTBa B LieHTpe obnaka B HEKOTOPbIM MOMEHT BpemMeHU Mpu paccesHun
nepBMYHOro obnakKa B i-m cueHapun, Kr/m3;

I
C.i - KOHLEHTpalMa OnacHOro BellecTsa B LEHTpe (Ha ocu) obnaka B HEKOTOPbI MOMEHT BPeMeHU Mpu

paccesaHMM BTOPMUYHOro obaaka, obpasytouleroca Ha |-oit cTagum NoCcTynieHNs onacHoOro BellecTsa B aTmocdepy B i-
OM cLeHapuu (Npu pasnnuHbIx | CLi = Cz; , C;)iTC‘ BH6, C;i , C,Z?, CZi , Czi ), Kr/m3;

€503n - YAENbHAA BHYTPEHHAA SHEPr1a NogMeLLIMBaeMoro Bo3ayxa, Ax/Kr;

g - yckopeHue cBoboAHOro nageHus, pasHo 9,81 m/c%;

k. - BcmomoraTtenbHbIn KOaddUUMEHT ANA BblYMCAEeHNA macliTaba MoHuMHa - ObyxoBa;

P - BcnomoraTtenbHblit KoadOUUNEHT ANA BbluMCeHMA maciTaba MoHKHa - ObyxoBa;
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Pu - A@B/IeHME HACbILLEHHOMO Napa ONacHOro BeLLeCTBa NPy TemnepaType BO34yxa, MM pT. CT.;
pu(T4) - AaBNEHWE HaCbIWEHHOTO Napa ONacHOro BELLECTBA Npy TemnepaType T, MNa;
g“°™" - npon3BoAUTENbHOCTb KOMNpPEccopa, Kr/c.

YuyeT nNpousBoAMTENbHOCTM Komnpeccopa Heobxoaum npu pacyeTe Bbibpoca ¢ Tpybonposoaa, Ha BXoAe
KOTOPOro CTOMT KOMMPEccop, B C/iyyae, eciv naowaab aBapuiHOro oteepcTma Tpybonposoaa npesocxoamT 20%
naoLWaamn nonepeyHoro ceveHns Tpybonposoaa;

q"%°° - NpoM3BOANTENBHOCTb Hacoca, Kr/c.

YyeT nponsBogMTENbHOCTM Hacoca Heobxoaum npu pacyete Bbibpoca ¢ TpybonpoBoaa, Ha BXoge KOTOPOro
CTOWT HAcoC, B C/ly4ae, eCav NoLaab aBapuMnHoOro oteepctus Tpybonposoga npesbiwaeT 20% naowaamn nonepeyHoro
ceyeHun TpybonpoBoaa;

| pa36 .
qi - pacxon BOo34yXa, nogmelleHHOro Ha mecrte Bb|6poca BO BTOpUYHOE obnako, 06pa3YI'OLLI,EECF| Ha |-ol

. | pa36 __ ~ K pasd
CTagmMn nocrtynneHna onacHoro Bewectsa B aTMOC(bepy B I-OM cCuUeHapuun (ﬂpl/l Pa3NINYHbIX I i _qi ,

oTc. BbIO pa3o T pazd U pasd 1 pasd ¢ pa3b
Q; O, G A, O ), e/
'

0; - ckopoctb noctynnenns B aTmocdepy rasoobpasHOro OMacHOro BellecTBa, 06pasytoLleroca npu

MIHOBEHHOM BCKUMaHWUWN KUAKOM Ga3bl B C/AyYae WMCTEYEHMA KUAKOTO OMacHOro BeLecTBa M3 paspylueHHOro
obopyaoBaHuA B cLeHapuu 4, Kr/c;

"

0, - ckopocTb mocTynnenus B aTmocdepy Kamenb (a3po30As) OMACHOMO BeLLecTBa, 06pPasyloWMXCa npu
MIHOBEHHOM BCKUMaHUMN KUAKOM ¢dasbl B C/Ay4ae WMCTEUYEHMA KUAKOrNO OMacHOro BeLecTBa M3 paspylueHHOro
obopyaoBaHua B cueHapuu 4, Kr/c;

!
Osorc - CKOPOCTb MOCTYMAEHUA B aTmocdepy rasoo6pasHOrO OMAcHOro BellecTsa, obpasyiolleroca npw

MFHOBEHHOM BCKUMaHWUM XUAKON ¢asbl B CAyvyae WMCTEYEHMA KMAKOro OMacHOro BeLLecTBa M3 pPaspylUeHHOro
TpybonpoBoaa nocne oTcedeHWA aBapuUMHOrO ydvacTka B cueHapum 4, Kr/c; npuHumaetca pasHon O Kr/c, ecau
KO/IMYECTBO OMacHOro BellecTBa B OTCEKAEMOM y4acTKe aBapuinHoro Tpybonposoaa coctasnset meHee 20% obuiei
macchbl Bblbpoca;

n
Os0rc - CKOpOCTb MOCTyM/eHMA B aTMocdepy Kanenb (a3po30s) OMacHOrO BelecTBa, 06pasytolmxca npu

MFHOBEHHOM BCKUMaHWUM XNAKON ¢asbl B CAyyae WMCTEYEHMA KMAKOrO OMacHOro BellecTBa M3 paspylueHHOro
TpybonpoBoaa nocne oTcedeHWA aBapuUHOrO ydacTka B cueHapum 4, Kr/c; npuHumaetca pasHon O Kr/c, ecau
KO/IMYECTBO OMACHOro BELECTBa B OTCEKAEMOM yYacTKe aBapuitHoro TpybonpoBoaa cocTtasnfer meHee 20% obuieit
Maccol BbIbpoCa;

[
0, - pacxopn onacHoro BeliectBa (ra3006pa3HOro M HaxoAALLEroCA B KUAKOM dase) BO BTOpMYHOM obnake,

obpasylolemcs Ha |-oi cTagmMm NoCTynieHMa onacHOro Bew,ecTBa B aTMmochepy B i-OM cLeHapuu (Npu pasimyHbIX |

| XK 0TC. BBIO T ™ " e 0TC. BBIO
4 =G, G , 0, 0, G, U), ke G NPUHUMaeTCA paBHbIM O Kr/c, ecM KONMYECTBO OMacHOro

BELLECTBa B OTCEKAaEMOM y4YacTKe aBapuitHoro Tpybonposoaa coctasnset meHee 20% o6L1ero Koamyectsa Bbibpoca;

Qesi6 - CKOPOCTb Bbl6pOCa XMAKOTO OMACHOTO BELWEeCTBa MPU UCTEYEHUM KMAKOro OMacHOro BellecTsa M3
paspyLeHHoro obopyaosaHua B cueHapum 4, Kr/c;

OTC
0.5 - cKopocTb BbIBPOCa ONACHOrO BeLLecTBa NPY UCTEYEHMM KUAKOFO ONAacHOrO BeLLeCTBa U3 pa3pyLUEeHHOro
060py0BaHMA Nocae oTceyeHMsa aBapuMHOro yyacTka Tpybonposoaa B cueHapum 4, Kr/c;
[ . .
0, - cymmapHbIii pacxog, onacHOro BELL,eCTBa, HAaXOAALLEroca B UKo pase (Kaniax), BO BTOPUYHOM 0bnake,

obpasytolemca Ha |-oit cTagum nocTynneHns onacHoro BellecTBa B aTMocdepy B i-oM cueHapuu (Mpy pasinyHbIX |
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OTC. BBIO

QJKi =0, Bui ) Ui Ois G, Ui ), e/

0l
0, - cymmapHbIii pacxo onacHOro BeLLecTBa, HaXOAALLEroca B XUAKOW dase (kannsax), Ha MecTe SMUCCUM

BTOPUYHOIO o6naKa, o6pa3yrou.|,erocs| Ha |-oi1 CTagunun nocrtynsieHna onaCcHoOro sewecrea B aTMOCd)epy B i-OM cLLeHapuu

0l _ ~0x 0 otc. BBIO Or 0ru Ou Oe
(an pa3anHb|X| q)Ki - q)l(i ’ q)l(i ’ q)Ki ’ q)Ki , q)Ki ’ q)l(i ): KF/C;

I
qcyMi - 3¢ dEKTUBHbIN CyMMapHbIA pacxod, BOo3Ayxa U ONacHOro BellecTBa (BKAOYas KUAKY M razoobpasHyto

¢dasbl) BO BTOpUYHOM 0b1aKe, obpasytollemca Ha |-oi cTaaum nocTynaeHMa onacHOro BellectTsa B atTmocdepy B i-om

K OTC. BBIO r ™ "

cueHapum (npu pasnnyHbIX | quMi = Oeymi, Yepmi 5 Qegmi s Geymii, Gegui qiji ), Kr/c;
k - KoHcTaHTa KapmaHa, pasHa 0,41;
ri - paAnycC LEHTPaNbHOM YacTu (Agpa) nepBUYHOro obnaka B i-om cueHapuu, m;
t - Bpems, c;

t' - coctaBnatowan sBpemeHn GopmmnpoBaHNs NepBnYHOro obsiaka oT Havana BblOpoca A0 BpeMEHU OTCeYEeHUS
aBapuitHOro y4yactka Tpybonposoaa B cueHapuu 4, ¢;

1o - MOMEHT BpPEMEHMU, O/19 KOTOPOro onpeaenatotTca paamepbl 30H goctmkenuna 0,5 HKIMP mn BKIIP, c;

tay - BPEMA OCPeAHEeHUA NPU pacyeTe Ancnepcum Baonb ocu Y (Gy ) , C; MPUHUMAETCA B KaXKA0M TOUKE PaBHbIM
BpeMeHU Npuxoaa B 3Ty TOUKY 06s1aKa, Ho He meHee 600 c;

I
t; - aavrenshocTs MOCTYyMN/JIeHNA OMAaCcHOTO BeLWecTBa B aTMochepy 3a CYET UCTeyeHua (McnapeHus) (Bpema
bopMMPOBaAHNA COOTBETCTBYIOLLErO BTOPUYHOrOo obnaka) Ha |-oi cTagMu MmoCTynieHUs OnacHOro BeliecTsa B

. tl _ t)K tOTC. BBIO tr tm tn te tOTC. BBIO
atmocdepy B i-om cueHapum (npu pasanudbix | § =4 L 4,4 ,4,0),0l NPUHMMAETCA PaBHbIM
0 ¢, ecnu KONMYECTBO OMACHOTO BEeLLEeCTBa B OTCEKAaEMOM y4acTKe aBapuitHoro TpybonpoBoaa coctasnnet meHee 20%
obuero KosmyecTsa Bblb6poca;

tmax i - BPEMA OOCTUXKEHUA MAKCMMaJIbHOM KOHLEHTPauuM OnacHOro BELWeCTBa B HEKOTOPOM TOYKE B i-OM
cueHapuu, c;

r
Liax - MaKCcMManbHO BO3MONKHAA AAMTENbHOCTb MCTEYEHMA rasoobpasHoro onacHoro BeLWecTBa U3
paspyLieHHoro obopyaoBaHus B cueHapuu 4, ¢;

T
Uax - MaKCMManbHO BO3MOMHAS ANMTENbHOCTb WCTEYEHMS [a3006pasHOr0 OMAcHOro BewecTsa W3
paspyLweHHoro obopyaoBaHuUsa B cueHapum 4 nocse ucnapeHus nposanea, ¢;

tyen - AINTENBHOCTb MCNAPEHMA NPOAUBA NOCAE OKOHYAHWNA UCTEUEHUNSA XKMAKOro ONacHOro BelllecTsa Aas cay4as,
€Cc/In NPOoAoKAETCA UcTedeHme rasosom $pasbl, C;

' l
tncn - BCMOMoOraTe/sibHaA BeJIM4YMNHa NpUn pacyete torc , G

" !
tncn - BCNOmoraTe/sibHaA BEJIMYNHA NPUN pacyeTe tOTC , G

twin - BpemA, B TeYeHMe KOTOPOro onacHoe BeLlecTBO MOCTynaeT B nepBuUYHOEe 06/1aK0 13-332 MHTEHCUBHOIO
KuneHua *xunakoro OB B nposaunBe 3a CHET TENNOMNPUTOKaA OT I'IO,EI,CTMI'I3IOUJ,EVI NOBEPXHOCTHU, C;

tiukena - BPEMA NIUKBUAALNN aBapMﬁHOI'O oTBEPCTUA (pa3repmeTM3au,MM) M nposauea, C; eCan AMKBnNgaunn He
nponucxoaunT, NPUHMMAETCA PABHbIM 6ECKOHe‘-IHOCTM,'

torc - BPEMA OTCEUYEHMA aBapPMIMHOrO y4acTKa TpybonpoBoaa (Bpemsa ocTaHOBKM Komnpeccopa (Hacoca), ¢;
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tl

orc - COCTaBAAOLWAA BpemeHn GopmnpoBaHUA NnepBrMUYHOro obaka, c;
tske - BPEMA 3KCNO3ULUUU, C;

U+ - AMHaMMUYEeCcKasa CKopocTb, M/c;

0] . v
Uosppi - 3pdEKTMBHAA CKOPOCTb ABUMMXEHUA nepsBuYHOro obnaka B i-OM CLEHapUMM B HavyaNbHbli MOMEHT
BpemeHu (Ha mecTe Bbibpoca), m/c;

[
u03(1)q)i - a¢ppeKkTUBHAA CKOPOCTb ABUXKEHMA BTOPMUYHOrO 061akKa, obpasyrouieroca Ha |-oi ctagmMmn noctynieHus

. | X oTC. BHIO
onacHoro Bellectsa B atMmocdepy B i-om cuerapum (npu pasanunbix | Yosgpi = Yosagi , Yosapi  , U

r
) 0o0di, u

™ nu

0 , Yoo
€

, Uospai ) Ha mecTe BbIBpOCa, M/c;

U10 - CKOPOCTb BETPa Ha BbICOTE Z10, M/C;

Ut - BCNOMOraTe/ibHasA BeJInYMHA Npu pacdeTe ymcna PuyapgcoHa, M/C;

BEpPX

U o - CKOPOCTb MOAMELLMBAHMA BO3A4yXa B 06/1aK0 3a cueT Anddy3nn B BEPTUKANbHOM HanpasBaeHnn, M/c;

Usoi - 9QDEKTMBHAA CKOPOCTb ABUMNKEHMA NEePBMYHOro 06/1aKa B i-OoM CLeHapuu, M/c;

[
Uspsi - abdEKTUBHAA CKOPOCTb ABMMXEHMA BTOPUYHOTO 06naKa, obpasytolleroca Ha |-olt ctagmn noctynnenuns

OTC. BBIO r

. | X
onacHoro Belectsa B atmocdepy 8 i-om cueHapun (npu pasamubix | Usagi = Usgpi, Usppi  , Uspai, U u

TH u
2pdi ;o

ue

sbai ), M/C;
W+ - BCNOMOraTe/ibHasA Be/IMYMHa npu pacyere yncnia PuuapacoHa, m/c;
X - NPOCTPAHCTBEHHAA NepemeHHan (KoopauHaTta BAoNb BETPA), M;

Xo - pPaccTosiHMe OT MecTa Bblbpoca [0 MIOCKOCTW, MeprneHAUKYAAPHOM HanpaBieHWo BETPa, 4/ KOTOpoW
onpeaensaoTca pasmepbl (Mo y 1 no z) 30H goctuxenna 0,5 HKMNP u BKNP, m;

|
X3i - KOOpAWHaTa 3agHEN KPOMKU BTOPUYHOTO 06naKa, o6pa3yrou.|,eroc9| Ha |-oM CTagnun noctynaeHnAa onacHoro
I yx oTC. BBIO r v u e
BelLecTBa B aTMocdepy B i-om cueHapum (npu pasanunbix | X, = X5, X XKL X, X, X)), m;

|
Xni - KOOpauHaTta nepeaHen KPOMKWU BTOPUYHOIO o6naKa, o6pa3y|ou.|,eroc9| Ha l-om CTagnn nocrtynnaeHunAa

xK XOTC.B1>16 Xr er.«l XI/I

i I _ e
OnacHOro BeLlLecTsa B aTmocdepy B i-om cueHapum (npu pasamunbix | Xy = X, X s X, Xai, X, Xai), m;
Xui - KOOpPAMWHATA LEeHTPa nepBNYHOro obnaka B i-om CueHapuu, m;

Y - NPOCTpaHCTBEeHHas nepemeHHas (KoopauHaTa, NepneHAMKyNApHaa HanpaBieHUIo BeTPa), M;

Yo - pacctosiHMe OT ocu Bbi6poca A0 NepneHAUKYAAPHON MOBEPXHOCTM 3eMM MAOCKOCTU, AN KOTOPOM

onpeaenaoTca pasmepbl (No X 1 no z) 30H aoctuxeHunsa 0,5 HKMP 1 BKMP; ana naockoctu, npoxoAadller yepes ocb
BblbpocCa, Yo =0, M;

Z - NPOCTPaHCTBEHHAA NepemeHHasn (KoopauHaTa BbICOTbI), M;

Zo - BbICOTa Haj NOBEPXHOCTbIO 3eM/IM MIOCKOCTM, A8 KOTOPOK onpeaenstotca pasmepbl (Mo X 1 no y) 30H
poctmkenuna 0,5 HKIMP v BKIP, ana nosepxHocT 3eman zo =0, m;

Z10 - CTaHOAPTHAA BbICOTA, Ha KOTOpOVi 3a4a€eTCA CKOPOCTb BETPaA, NPUHMUMAETCA paBHOﬁ 10 m;
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Znos - XapPAKTEPHBbI pasmep LepOXoBaATOCTU NMOBEPXHOCTU, M;

zBKnp (X, Y, Z) - COOTHOLLEHME, ONUCbIBatOLLEE NMOBEPXHOCTb B MPOCTPAHCTBE C KOHUeHTpauuen BKMP;

Zo,smcnp (X’ Y, Z) - COOTHOLUEHME, ONUCbIBAtOLLLEE NOBEPXHOCTb B NPOCTPAHCTBE C KOHUeHTpauuel 0,5 HKMP;

b - 6e3pa3N\epHaﬂ BCNomoraTtesibHaA Be/IN4YNHA NpU pacyeTe CKOPOCTU NogMmellnBaHNA BO34yXa B O6I'|aKO;

Q - obbemHan [0NA ra30Boi Ppasbl B 060pyA0BaAHNM;

aB - MOKa3aTe b CTeNeHHOM 3aBUCUMOCTH CKOPOCTHK BETPaA OT BbICOTbI;

Q; 4051 - KONMYECTBO MacCOBbIX A0l Bo3ayxa (Ha eAMHUYHYI0 Maccosyto gonto OB), noameLInBaloLLerocs B
nepsunyHoe 06/1aKo Ha Ha4yaNbHOM 3Tane B i-OM cLeHapuu;

|
@ 05 - KONMYECTBO MACCOBbIX A0/1EN BO3AyXa (Ha eAMHMYHYI0 maccosyto fonto OB), noamelumBatoLLerocs Bo

BTOpPMYHOE 06/1aK0 Ha Haya/bHOM 3Tane Ha |-oi CTaguu NOCTYN/IeHUsA OMacHOro BelLecTBa B aTmocdepy B i-om
cueHapuu;

B - scnomoratensHbiii koabduument, B=1+a, .
7 - nokasatenb agnabaTbl ONacHOro BeWecTBa B ra3006pasHoli dase;

Yy - BcnomoraTenbHaa BennumnHa npu pacyete Oy ;

Vo - KO3GOULMEHT NMPONOPLMOHANLHOCTMA MpPU pacdeTe BO3Ayxa B o6nake Npu noaMelinBaHUKM 4Yepes
6OKOBYIO NOBEPXHOCTb; paseH 0,63;

5 - BCMOmMoraTtesibHaA BEJIM4YNHaA NpPpn pacyeTe Uy ;

5600 - BCMOmoraTe/sibHaA BEJIMYMUHA NPU pacyeTe O-y ;

? . BCNnomMmoraTtesibHaA Be/IMYNHA NPU pacyeTe AMHaMM‘-IECKOl\;I CKOpPOCTH,

/IH - Ko3pPUUMEHT TennonpoBOAHOCTU MOACTMNAIOLLEN MOBEPXHOCTU, Ha KOTOPYIO MPO/MBaEeTCA onacHoe
BelecTso, BT/K/m;

H . MOJIAPHAaA MacCa OnacHOro eeuLecTBea, KI'/MOJ'Ib;

Moz - MONAPHAA Macca Bo3ayxa, Kr/Mosb;

Hayppi - abdeKTMBHAA monapHaa Macca ra3oobpasHON CMecK OMacHOro BelLecTBa C BO3JyXOM B NepBUYHOM
ob6/1aKe B i-OM cLLeHapuK, Kr/monb;

I
Hoppi - abdekTmBHan monapHasa macca razoob6pasHoi CMecu onacHOro BeLecTBa ¢ BO34yXOM BO BTOPUYHOM
ob6nake, obpasyrowemca Ha |-oi cTagum NOCTyn/ieHWa onacHoro BellecTBa B aTmocdepy B i-om cueHapuu (npu

OTC. BBIO

| X r TH u e
pazanunbix | Hoppi = Hogai , Hovpi , Hogai , Hoopi , Hovgi , Hopai ), Kr/monb;

7T -4ucno, pasHoe 3,14159..., OTHOLWEHWE AMHbI OKPYXKHOCTU K AMaMeTpy;
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,0( Py (T4), T4) - NJIOTHOCTb ra3006pa3HOro ONacHOro BeLlecTsa Npu TemnepaType Ts U AasaeHun pu(Ta),

Kr/m3;
Pi - NNOTHOCTb ra30B0¥i Ppa3bl ONACHOrO BelecTsa B 060pyA0BaHNM B i-M CLEeHapuu, Kr/m3;
Prosn - NNOTHOCTb BO3yXa B OKpY»KatoLel cpeae, Kr/m3;
Px - NNOTHOCTb XMUAKOrO ONacHOro BelecTsa, Kr/m3;
Prun - NNOTHOCTb ra3006pa3HOro ONacHOro BELLECTBa NPU TemnepaType KUneHua u aasneHnn Po, kr/m;
Pr - NNOTHOCTb MaTepuana NoACTUNAIOLLEN MOBEPXHOCTU, HA KOTOPYIO NPO/IMBAETCA ONacHOe BELEeCTBO, Kr/m3;
pacpcpi - 3bpeKTUBHAA NJIOTHOCTb CPpe/bl B NEPBUYHOM OBNaKe B i-OM cLeHapum, Kr/m3;

I
Poppi - 3GPEKTUBHAA NNOTHOCTb cpeabl BO BTOPMUYHOM 06n1aKe, obpasytowemcs Ha |-oi1 cTagmm noctynieHus
oTc. BBIO

| K r ™ u
onacHoro BellecTsa B aTMocdepy B i-om clieHapum (npu pasandHbiX | Pogpi = Povdi , Povbi 5 Povdi » Podbi , Lodoi

e
. 3.
’ '03(1)(1” ); KF/M ’
BEIO .
,Oi - NJIOTHOCTb OMACHOro BellecTBa B MepPBMYHOM ObO/laKe B HayaslbHbli MOMEHT (Ha mecTe Bbibpoca)

H 3.
BPEMEHM B i-M CLLeHapuu, Kr/m?;

|
pi - NNOTHOCTb ONaCHOro eewecTsa B Ha4a/ibHbIM MOMEHT BpeMEHU BO BTOPUYHHOM o6naKe, 06pa3yIOLLI,eMCFI Ha

" . I _ % OTC. BBIO
|-o¥ cTaaMmM NOCTYNAEHWA ONAaCcHOro BeLecTsa B aTmochepy B i-om cueHapum (npu pasanunbix | O = O; , Pi ,

r n’s u e OTC. BBIO
Li, Pi, Pi, Pi) kr/m% 0O npuHMMmaeTca pasHoit 0 Kr/m3, ecan KOAMYecTBO OMacHOro BellecTsa B

OTCEKAaeMOM y4acTKe aBapuiiHoro TpybonpoBoaa coctasnseT meHee 20% obLent maccbl Bbibpoca;
O - ancnepcus BAONb OCK y (B NONEPeYHOM HanpaBaeHNM), M.

0O603HavYeHMe NHAEKCOB

I - CTaAms aBapum, Ha KOTOPOWM NPOUCXOAUT UCTeYeHMe ra3oobpasHOro onacHoro BellecTsa s obopyaoBaHus
npwv Ha YUK NPONBA;

' - CTaaunAa aBapun, Ha KOTOpOVI NPoOnCXoaunT ncrteyeHue ra3006pa3Horo OonacHoro seuwecrtesa U3 o6opyp,OBava
B OTCYTCTBME NPOJSINBA,

e - CTaZuA aBapuu, Ha KOTOPOM MPOUCXOAMT UCMapeHMe ONacHOro BELLECTBA, OCTaBLIeroca B 06opyfoBaHUM
(nponus otcyTcTBYET);

X - CTaguMa aBapuu, Ha KOTOPOW NPOUCXOANT UCTEUYEHME XKUMAKOro ONacHoro Belllectsa U3 ob6opyaoBaHus;
W - CTagms aBapum, Ha KOTOPOWN NPOUCXOAMUT UCNapeHMe ONacHOro BelLLecTsa U3 Npo/aunBa;

oTC. BbIb - CTaanA aBapum, Ha KOTOPOI MPOMCXOANT UCTEYEHMNE KMAKOro ONAacHOro BELLLECTBA U3 PaspyLUEHHOro
TpybonpoBoaa nocse oTceYeHnn aBapuiHOro y4acTka.

O6o3HayeHue pyHKUn
| | - moaynb BENMUMHDI, paBEH CaMOW BENUYMHE, €C/IU BEZIMYMHA BO/bLLE HYNSA, U BEJIMYMHE CO 3HAKOM MUHYC,
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€C/I1 Be/IMYMHA MEHblLUE HYAA; Hanpumep, 5 = |-5];

sign - 3HaK Be/INYUHbI, paBeH 1, ecnun BenmumHa 6osblue Hyns, MUHYC 1, ecnv BeIMYMHA MeHblue Hynas, u 0, ecnu
BenunuymHa 0; Hanpumep, 1 =sign(5);

Min - MMHMMAa/IbHOE M3 BCeX 3HaYeHUI, Hanpumep, 3 = min{3, 5};

mlnsum(al’azias’ ---,an) - pasHocTb BennunHbl X u cymmbl @, @, ..., Q. ecnn sTa pasHOCTb

BEMYMHA NONOKMTENbHAA, M O B NPOTUBHOM CNYYaE;
n
a, — zai

n
- o+
minsum (e, @,, @, ..., ) = =2 5 <2 L

Hanpumep,

2-(1+3+4)+[2-(1+3+4) _—6+6_
2 2

0

minsum(2,1,3,4) =

nnn

9-(1+3+4)+|9-(1+3+4)| _1+1

1.
2 2

minsum(9,1,3,4) =

+o0
a1
I'(a)= I x*efdx - ramma-pyHKUmMA (M-PyHKLMM, MHTerpan ditnepa BToporo poaa) npu a > 0.
0

OcHoBHble COOTHOLWEHUA ANnA M-PyHKLMU:
Ma)=(a-1)r(a-1),
MNa+1)=arT(a),

r1)=1,
r(0,5)=+r.

exp(x) - sKCNoHeHTa AeNCTBUTEeNbHOro umncna x (uncno e = 2,71... B cteneHu X, e*), Hanpumep exp(-0,3) =
0,74081822068..., exp(1,3) = 3,6692966676...;

In(x) - HaTypanbHbI norapudm [encTBUTENbHOrO 4ucaa X; Hanpumep In(0,740818220) = 0,3000...,
exp(3,669297)=1,3..,;

arctg(x) - apKkTaHreHc aencTBMTENbHOMO Yncna X (B paamnaHax), Hanpumep arctg(1) = 0,785398...
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MpunoxkeHue N 2

K PykoBoacTBY no 6e3onacHocTu

"MeToanKa MmoaennmpoBaHMA pacnpocTpaHeHUs
aBapuIiHbIX BbIBPOCOB onacHbIX Bew,ecTs",
yTBEPHKAEHHOMY

MpuKasom PegepanbHON CNyKObI

MO 3KO/IOTMYECKOMY, TEXHO/IOTMYECKOMY

W aTOMHOMY HaZ30py

o1 20 anpena 2015 r. N 158

TEPMWHbI M ONMPEAENEHNA

B HacToALLIEM AOKYMEHTE UCMOJIb3YIOTCA CeAyoLMe TEPMMUHBI C COOTBETCTBYHOLLMMM OMNpeaeeHUAMM:

aBapuA - paspyleHue COOPYKEHWA U (MAN) TEeXHUYECKUX YCTPOWMCTB, MPUMEHAEMbIX Ha OMacHOM
NpPoM3BOACTBEHHOM 06BEKTE, HEKOHTPOIMPYEMbIN B3PbIB U (MNK) BbIBPOC ONaCHbIX BELWECTB;

Bpems 3KCMo3uLMM - Bpema, 3a KOTopoe HabupaeTcs WHranauMoHHaa TOKCoA403a (BepxHW npegen
WNHTErpupoBaHmNA KOHLEHTPaLMKN ONacHOro BELLLECTBA Mo BpeMeHM B Gopmyie pacyera TOKCOA03bl);

BTOopuyHoe obsako (Mau wneind) - obnako onacHoro BellecTsa, obpasylolleeca B pesy/abTaTe AJUTENbHOMO
BblbpOCa rasa WaM neperpeToli BCKMMNAIOLWLEN KUAKOCTM, a TaKKe B pesynbTaTe MCMNAapeHUs OMacHOro BeLLecTBa C
noACTUNAIOLLEN NOBEPXHOCTU UAU U3 PAa3repMeTU3MPOBAHHOIO 060PYA0BaAHMNA U PACNPOCTPaHAOLLEECA No BETPY OT
MecTa BbIbpoca; BO BTOPMUYHOM 06/1aKe MOXKET CyLL,ecTBOBaTb AAP0 - 06/1aCTb NPOCTPAHCTBA, B KOTOPOM KOHLLEHTpaLMA
Ha 3aZaHHOW BbICOTE MOCTOAHHA (HE MW3MeHAeTCA MNpU MNepemMelLeHMM B TOPU3OHTa/IbHOM HanpaBAEHUH,
nepneHanKyIspHOM BETPY, XOTS MOXKET U3MEHATLCA NPU NepemeLL,eHUN NO BEPTUKANK);

MHIranAuUMNOHHaAA TOKCOA03a - UHTErpaa Nno BpemeHn KOHUEHTPaUWM ONaCcHOro Belwectsa B BO34yxXe; Npu yC10BHO
NOCTOSAHHOMN BO BpeMEHN KOHUEHTpaunun onacHoOro Bewecrtsa B 3a,£l,aHHOl71 TOYKe - npounssegeHne KOHUEHTpaunun
OnacHOro Bewectsa B BO34yxXe Ha BpeMA 3KCNO3ULLUN,

KNacc YyCTOMUYMBOCTU aTMOChepbl - COBOKYMHOCTb METEOPO/IOrMUYECcKUX paKkTopoB (CKOPOCTb BeTpa, 061a4HOCTD,
BEPTUKa/bHbIN TENNOBOW NOTOK), CO3AaloWMX ONpee/eHHble YCA0BUA paccesHUs B atmocdepe. B 3aBucMmocTn ot
cocTosiHMA atmocdepbl BbiAeNAtoT WwecTb Knaccos: A, B, C, D, E, F;

KOHUEHTPaLMOHHbIe Npeaenbl PacnpoCTPaHEHUS NAAMEHU - HUKHUIA (BEPXHUIA) KOHLEHTPALMOHHbIV npeaen
pacnpocTpaHeHusa nnameHu (HKMP (BKMP) - mMHMManbHoe (MaKCMMasbHOE) cogeprkaHue roployero BelecTsa B
OAHOPOAHOMN CMECU C OKUCAUTENbHOMN CPeaoi, NPy KOTOPOM BO3MOXHO pacnpocTpaHeHue naameHu no CMecu Ha
Ntob0oe PaccToAHNE OT UCTOYHWMKA 3aXKMUTaHUsA);

061aKo onacHoro Beulectsa - obnactb NPOCTPaHCTBa, OrpaHNM4YeHHaA NOBEPXHOCTAMMU 3a,£l,aHHOﬁ KOHUEeHTpauun
OnacHOoro BelecTsa,

obocHoBaHMe 6e30MacHOCTU - AOKYMEHT, COAep)KaLLI,VIﬁ cBeaeHnA O pe3ynbTaTax OUEeHKUN PUCKa aBapUK Ha
onacHoOmMm npon3soAaCTBEHHOM 0b6beKTe U CBSA3AHHOW C Hel yrposbl, ycnhosua 6esonacHom IKCNnayaTaunm onacHoro
npon3BoaCTBEHHOIO O6'b€I-(Ta, Tp66OBaHMﬂ K aKCnayatTauynn, KanntalbHOMY PeMOHTY, KOHCepBaunn U nnkenaaummn
OnacHoro npon3soAcCTBeHHOIo O6'beKTa,'

ONacHbIA NPOM3BOACTBEHHbIA OOBLEKT - MpeanpuATME WM ero Luexa, Y4acTKW, MNAOWAAKM, a TaKXKe MHble
NpPou13BOACTBEHHbIE 06BEKTbI, YKa3aHHble B NpuaoxKeHuu 1 Kk deaepanbHomy 3akoHy oT 21 uiona 1997 r. N 116-03 "0
NPOMbILWIEHHON 6830MacHOCTN ONACHbIX NMPOU3BOACTBEHHbIX 06bEKTOB";

onacHble BelW,ecTBa - BOCM/JIAMEHAIOWMECA, OKUCAAIOWME, T[OptoYMe, B3pbiBYATble, TOKCUYHbIE,
BbICOKOTOKCUYHbIE BELLeCTBA M BeLLECTBa, NPeACTaBAAloLWME ONACHOCTb A/1A OKPYrKalolWwel NpupoaHOn cpenbl,
yKa3aHHble B NpuaoxKeHun 1 kK PepepanbHomy 3akoHy oT 21 ntona 1997 r. N 116-d3 "O npomblwneHHOM 6e30nacHOCTH
OMacHbIX NPOM3BOACTBEHHbIX 06beKTOB",;

OTCEKaeMbl y4acTOK aBapuiMHOro TpybonpoBoAa - y4acTok TpybonpoBoaa, Ha KOTOPOM NPOUCXOAUT BbIBPOC
OMacHOro BELLECTBA, MeXAy ABYMA BAMMKaNLLIMMUK K MecTy Bbibpoca 3aABuKKaMmu (Hacocamm UAK KOMNpeccopamm),
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KOTOpble Npu cpabaTbiBaHUM (OTKAOUEHNM) BAOKMPYIOT aBapUiiHbIN y4acToK TpybonpoBosa;

OTCeYeHMe aBapMMHOIO y4yacTka TpybonpoBoza (OTceyeHMe aBapuIMHOrO MOTOKA) - OCTaHOBKAa Hacoca
(komnpeccopa), cTosiuero Ha Bxoae Tpybonposoaa, u (Mau) cpabaTbiBaHMe 3aMOpPHON apmaTtypbl (3aaBUXKEK),
yCTaHOBNEHHOM Ha TpybonpoBoAe; NpeKpalleHne noaadm onacHoro BELWEeCTBa K MecTy Bbibpoca OnacHOro BelLecTsa
n3 Tpybonposoaga. Mpu oTcyTcTBMM TpybonpoBoAa, HO HaMUYMM UCTEYEHUA U3 E€MKOCTU TepMUH "oTceyeHue
aBapUIMHOIO y4acTKa" OTHOCUTCA K NPEKPaLLEHMIO UCTEYEHMA U3 OTBEPCTUSA, TO €CTb K 3aKyNopuBaHMNIO OTBEPCTUS;

nepeuyHoe obnako - 06/1aKo onacHoro Bellectea, obpasytolleeca B pesy/ibTate ovyeHb 6bicTporo (3a 1 - 2
MWHYTbI) Nepexoga B aTMmocdepy YacTv ONacHOro BELLECTBA M PacnpoCTpaHAIoLLeecs NO BETPY OT mecTa Bbibpoca, B
nepBMYHOM 06/1aKe MOMKET CyL,ecTBOBaTb A4PO - 06/1acTb NMPOCTPAHCTBA, B KOTOPOM KOHUEHTpauMa Ha 3agaHHOM
BbICOTE NOCTOAHHA;

noporosaa TOKCOA4O3a - HauMMeHblaAa WHraiAuMoHHaA TOKCOAO03a OMnacCHOro Beuw,ecCTtBa, Bbi3blBakoWlaa Yy
yesioBeKa, He OCHaleHHOro cpeacTBaMM 3allUTbl OPraHOB AbIXaHWA, Ha4a/ibHble MPU3HAKKW NOpPa*XeHnA opraHM3ma C
onpep,eneHHoﬁ BEPOATHOCTbIO (Ta6y}1MpOBaHHoe 3Ha4YeHune aNAa Kaxgoro onacHoro BeLLI,ECTBa);

pasrepmeTusauma obopynosBaHusa - obpasoBaHWe B 060pPyA0BAaHMM OTBEPCTUA C PAa3MEPOM, CYLLECTBEHHO
MEHbLUMM, YemM pasmepbl 060pyaoBaHMA, Yepes3 KOTOPble OMacHOEe BELLECTBO B KUAKOM MAM ra3zoobpasHom
COCTOSIHMM B TEYEHME HEKOTOPOro BPEMEHW NOCTYMNaeT B OKPYXKatoLLyto cpeay;

paspyleHne 060pPYAOBaHMA - CYLLECTBEHHOE HapylleHMe LenocTHOCTM obopyaoBaHMA c obpasoBaHMem
OTBEPCTUIA C pasmMepoM, COMOCTaBUMbIM C pasmepammn 06opyaoBaHMA, NPU 3TOM cogepKalleeca B 060pyaoBaHUK
onacHoe BeLLecTBO B *KMUAKOM MM ra3006pa3HOM COCTOSSHUM MIHOBEHHO Bbl6PACcbIBAETCA B OKPYIKAIOLLYIO cpeay;

PUCK aBapun - mMmepa OMNaCHOCTUN, XapaKTepusykouwaAa BO3MOXKHOCTb BO3HUMKHOBEHWMA aBapMM Ha OMaAaCHOM
npon3sBoaCTBEHHOM 06beKTe U TAXKecTb ee I'IOCﬂep,CTBVIﬁ,'

CMepTenbHasa (NeTanbHasA) TOKCOAO3a - HauMMeHbllad WHraifaUuMOHHaA TOKCOA4O3a OMacHOro BeLLecTsa,
BbI3bIBalOLLAA Y Ye/l0BEKa, He OCHaLLLeHHOro cpeacTBamM 3allMTbl OPraHOB AbIXaHUA, cmepTb ¢ 50% BepOATHOCTLIO
(tabynmpoBaHHOe 3HaYeHWe A/1A KaXKa0ro onacHoro BellecTsa);

"taxkenbli" ras - cmecb BO3Ayxa, ra3oBoM ¢asbl M Kanesab OMNacHOrO BewecTBa, NJAOTHOCTb KOTOPOW Bbille
NMAOTHOCTU OKPY»KAIOLWEro BO34YXA.
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MpunoxkeHue N 3

K PykoBogctay no 6e3onacHocTu

"MeToanKa MmoaennmpoBaHMA pacnpocTpaHeHUs
aBapuIiHbIX BbIBPOCOB onacHbIX Bew,ecTs",
yTBEPHKAEHHOMY

MpuKasom PegepanbHON CNyKObI

MO 3KONI0TMYECKOMY, TEXHOIOTMYECKOMY

W aTOMHOMY Haa3opy

o1 20 anpena 2015 r. N 158

CXEMbI PACMPOCTPAHEHWA MEPBUYHOIO N BTOPUYHOIO OBJ/1IAKOB
(C YKASAHUEM XAPAKTEPUCTUK OBJIAKOB)

KOHTYpPbl NU3SOKOHUEHTPaLNUn

— — — KOHTYpPbl AOCTUKEHMA 334aHHON KOHLLEHTPaLMn

PucyHokK 3-1. Cxema pacnpocTpaHeHusa nepBrMYHOro obnaka

Ha cauT
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KOHTYPbl U3OKOHLLEHTPaUUN

PucyHok 3-2. Cxema pacnpocTpaHeHMsA BTOPMYHOro oba1aKa

Ha cauT
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MpunoxkeHue N 4

K PykoBoacTBY no 6e3onacHocTu

"MeToanKa MmoaennmpoBaHMA pacnpocTpaHeHUs
aBapuIiHbIX BbIBPOCOB onacHbIX Bew,ecTs",
yTBEPHKAEHHOMY

MpuKasom PegepanbHON CNyKObI

MO 3KO/IOTMYECKOMY, TEXHO/IOTMYECKOMY

W aTOMHOMY HaZ30py

o1 20 anpena 2015 r. N 158

BO3MOXHbIE KOH®UTYPALMMN OBOPYAOBAHUA U CXEMbI EFO PA3PYLLEHUA

1) NS eMKOCTU C rasom UAn XuaKol ¢a3oii BO3MOXKHO MFHOBEHHOE pa3spylleHme (paspbiB) eMKOCTU U BbIBpOC
BCEro COAEPXKMMOro B OKpY:KatoLLyto cpeay (cueHapuit 1 unm cueHapuii 3 B COOTBETCTBUM C PUCYHKamu 4-1, 4-2).

PucyHoK 4-1. MrHoseHHOe paspyLleHne eMKoCTHn
c rasom (cueHapuii 1)

PucyHoOK 4-2. MrHOBeHHOE pa3pyLleHne eMKOCTH
C *KngKow dasom (cueHapui 3)

2) AnAa emKoCTM C rasom WAU KuUAKOW ¢a3oil BO3MOXHbI 0Bbpa3oBaHMe aBapUIHOrO OTBEpPCTUSA
(pasrepmeTnsaumm) B CTEHKE €MKOCTU M MOCneayollee UCTeYeHne rasa u (Mamn) KUAKOCTU B OKPYKaloLlyo cpeay
(cueHapwuit 2 unu cueHapuii 4). Mpw pasrepmeTM3aLmnm EMKOCTU C *KUAKon $pa3oi BO3MOKHO 06pa3oBaHMe OTBEPCTUSA
KaK Bbllle, TaK U HUXKe YPOBHSA KUAKOCTU (B COOTBETCTBMMU C pUCYHKamu 4-3 - 4-5).
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PucyHoK 4-3. PasrepmeTm3saumsa eMKOCTHU C ra3om (cueHapuid 2)

PucyHok 4-4. PasrepmeTunsauma eMKOCTH C }Kuakomn dpasoi

BbILIE YPOBHA }KMAKOCTHM (CLueHapuit 4)

|
|

J

PucyHoK 4-5. PasrepmeTmsaumsa eMKOCTH C *KugKkon dason

HUKE YPOBHA }KUAKOCTU (cueHapwuit 4)

Ha cauT

3) Ona emMKOCTM C ra3som Uan Kuakoin ¢asoi ¢ npucoegmMHeHHbIM TPYOONPOBOLOM BO3MOXKHO 06pasoBaHue
aBapuIMHOro OTBEPCTMA (pasrepmeTusauuu) B CTeHKe Tpybonposoga NMb60 NOAHbIA paspblB Tpybonposoaa Ha
HEKOTOPOM PACCTOAHUMN OT EMKOCTU (cLeHapuit 2 unm cueHapuii 4). MNpun sTom TpybonpoBos MOXKET b6bITb OCHALLEH
3aMopHOMN apmaTypoi, KoTopas npu cpabaTbiBaHUU U30ANPYET PasrepMeTU3NPOBAHHbIN (pas3pyLUEeHHbIN) y4acToK
TpybonpoBoaa OT eMKOCTU. B aTom ciyyae B OKpysKalollylo cpeay MnocTynakwT ras v (Mam) Kuakoctb U (nan)
AByxdasHbIM NOoTOK. Ha pucyHkax 4-6 - 4-8 oTcekaemblid y4acTOK aBapuiiHoro Tpybonposoga obosHauveH "1" un
pacnosioXKeH cnpasa OT 3a4BUKKWU, KOTOPas, B CBOLO oYepesb, PACcnoioXKeHa Ha TPybonpoBoae OKON0 EMKOCTU.
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PucyHok 4-6. PasrepmeTtmsaums TpybonpoBoaa C rasom,
npucoeMHEHHOro K eMKocTH (1 - oTcekaemMblii y4acToOK
aBapuitHoro Tpybonposoaa) (cueHapuii 2)

PucyHok 4-7. PasrepmeTtumsaums TpybonpoBoaa c XKuakoi dasoi,
npucoeguHEHHOro K eMKocTu (1 - oTcekaemblit y4acToK
aBapuitHoro Tpybonposoaa) (cueHapuii 4)
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PucyHok 4-8. PasrepmeTtunsauma Tpybonposoaa c ra3osoi ¢pason,
npMCoeaMHEHHOro K eMKocTH (1 - oTcekaembli yuyacToK
aBapuitHoro Tpybonposoaa) (cueHapuii 4)

4) Ana TpybonpoBoAa C razom UK }KUaKon $has3oi ¢ HarHeTaroWMM KOMIPECCOPOM MM HACOCOM BO3MOMKHO
obpa3oBaHMe aBapuMHOro oTBepcTUa (pasrepmeTusauum) B CTeHKe TpybonpoBoga AMGO NOAHbIA  paspbiB
TpybonpoBoAa Ha HEKOTOPOM PACCTOSHMM OT KOMMpeccopa (Hacoca) (cueHapuii 2 unun cueHapuii 4). Bo3MOoXKHbI Takke
paspyLieHua (pasrepmeTrsaLmm) caMmx KOMNPECCOPOB, HACOCOB, B TOM YMC/E MO NPUYMHE BblAaBANBAHMA CaNIbHUKOB
Y 3/1eKTPOHACOCOB, HEUCMPaABHOCTU 3aMnopHO apmaTtypbl (BeHTunei) n T1.4. Mpun aTom Tpybonposoa MoXKeT bbiTb
OCHalleH 3anopHOM apmMaTypoili, KoTopaa npu cpabaTbiBaHUM U30/IMPYET Pa3repMeTU3NPOBaHHbIN (pa3pyLleHHbIN)
y4yacToK TpybonpoBoga OT Komnpeccopa (Hacoca). B aTom cnyyae B OKpy:KatoLyto cpedy NocTynatoT ras u (Mnm)
XKMAKOCTb U (Mnn) aByxdasHbii noTok. Ha pucyHkax 4-9, 4-10 oTceKkaemblli y4aCTOK aBapuiHoro Tpybonposoaa
0603HaueH "1" 1 pacnosoXKeH cnpasBa OT 33a4BMKKM, KOTOpPas, B CBOKO o4Yepesb, pPacnonoxeHa Ha Tpybonposoae
OKO0J10 Komnpeccopa (Hacoca).
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PucyHok 4-9. PasrepmeTtumsaums TpybonpoBoaa C rasom,
npucoegMHeHHOro K Komnpeccopy (1 - oTcekaemblit y4acToK
aBapuitHoro Tpybonposoaa) (cueHapuii 2)

[ ot A 4 4

PucyHok 4-9. PasrepmeTnsauns Tpybonposoaa ¢ xKuakomn gpason,
npucoeanHeHHOro K Hacocy (1 - oTceKaemblit y4acToK
aBapuitHoro TpybonpoBoaa) (cueHapuii 4)

Ha cauT
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MpunoxkeHne N 5

K PykoBoacTBY no 6e3onacHocTu

"MeToanKa MmoaennmpoBaHMA pacnpocTpaHeHUs
aBapuIiHbIX BbIBPOCOB onacHbIX Bew,ecTs",
yTBEPHKAEHHOMY

MpuKasom PegepanbHON CNyKObI

MO 3KO/IOTMYECKOMY, TEXHO/IOTMYECKOMY

W aTOMHOMY HaZ30py

o1 20 anpena 2015 r. N 158

BO3MOMHbIE CTAZNWN PA3BUTUA ABAPUMHOM CUTYALMMN

B KayecTBe BO3MOXKHbIX CTaANI Pa3BUTMA aBapPUNHOM CUTyaLUUM PpEKOMEHAYETCA pacCMaTpUBaTh:
paspyleHre 06opyaoBaHUA U 0bpa3oBaHMe NepBUYHOro 061aKa;

ncreyeHune *}ugkom ¢asbl 40 OTCEYEHUSA aBAPUIMHOIO y4acTKa;

ncTeYeHune *KnaKkom $asbl U3 aBapMMHOIo y4acTKa Noc/ie ero oTceyeHus;

ncTeyYeHne rasa npu HaIMYMKN NPOAMBA XKMUAKON Pa3bl N UCNAPEHUE C NPONBa;

NCTeYeHUe rasa u3 paspyLieHHoro obopyaoBaHUA NpPU OTCYTCTBUM NPOSINBA XKUAKOM dasbl;
ncnapeHue ¢ NPosinBa Npu OTCYTCTBUM UCTEYEHMA KUAKOCTU UM Fa3a U3 paspyLLleHHOro 06opyaoBaHUS;
ncnapeHue U3 eMKocTu Npu oTCyTCTBUU NPOIMBA;

3aBeplUeHne aBapum (TMKBMAALNA aBapMIMHOTO OTBEPCTMA (pasrepmeTnsaummn) u npoanea).

Karkaana 13 BbllenepeyncieHHbiX CTaanii BHOCUT CBOM BK/1ag, B CyMMapHYo maccy Bbibpoca OB.

Ha Kkaxpgoi ctagmm aBapum dopmupytotca cBon obiaka OB B aTmochepe (NepBUYHOE U BTOPUYHBIE).

B 3aBMCMMOCTM OT cLeHapua, KoHOUrypaumm obopyaoBaHuUsA, XxapakTepa paspywerus, ceoncts OB 1 geincteumii
no IMKBMAALMM aBapUM OTAE/bHbIE CTaANMN U3 MPUBELEHHDIX Bbille MOTyT IMB0 NpUCyTCTBOBATL, IMBO OTCYTCTBOBATL
B TOM UM MHOM aBapPUIMHOM CUTYaL UK.

Mpeanonaraercs, YTO Ha KaXAo0M cTaanmn NPoLecc NpoTeKaeT cTalMoHapHO.

[na 6onee TOYHbIX pPacyeToOB AOMNYCKAETCA pasfeneHne NepevyncneHHblX CTagui Ha oTAeslbHble noacTaguu
MeHbLUEN NPOAOIKUTENBHOCTU. [1NA KaxKA0M NoACTaAnM B STOM C/ly4ae ONpeaenstoTca BXOAHbIE AaHHbIe, YKa3aHHble
B MpunoxeHnn N 6 K HacToAwemy PykoBoacCTBy, C y4ETOM U3MEHEHUI B CUCTEME, NMPOUCLLIEALINX HA NPeablayLLUnX
noacTaamnsx.

CueHapuin 1

PaspyweHue obopyaoBaHusa ¢ Bbibpocom Bcero obbema OB, obpasoBaHWe nepBMYHOro obsaka, pacceaHue
nepsMYHOro obnaka v BO3AENCTBME Ha OKPY*KatoLlyto cpeay (B COOTBETCTBUM C PUCYHKOM 4-1).

CueHapwuit 2

PaspyweHne obopyaoBaHMA M UCTeYeHMe rasa M3 paspylleHHoro obopyaoBaHMA MpU OTCYTCTBUM MPOAMBA
XuaKoi dasbl; paccesHne obaKka 1 BO3AENCTBME Ha OKPYXaloLLyto cpeay (B COOTBETCTBUM C pUCYHKamu 4-3, 4-6, 4-
9).

MpM uCTeYeHMM rasa W3 paspyweHHoro TpybonpoBoAa BO3MOMHO OTCEYEHME aBapUMHOrO y4yacTka
Tpybonposoga (nMbo B pesynbTaTe MCMNO/b30BAHMA 3aMOPHOM apmaTypbl, Mbo B pesynbTaTe OCTAaHOBKU
Komnpeccopos, nogatolmx OB B Tpybonposos, M60 B pesysibTaTe M TOro, U Apyroro) u uctedeHme OB us Hero.
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B03MOHO NpeKpalleHne BbIbpoca NyTemM AMKBUAALMKN aBapMIAHOTO OTBEPCTUA (pasrepmeTnsanmm).
CueHapwuit 3

PaspyLleHre 060pyL0BaHMA C KUAKMM ONACHbIM BELLECTBOM, BbiIbpoc OB B OKpy»KatoLLyto cpeay, Npv Hain4ymnm
neperpesa y *KuAKol ¢asbl BOSMOXKHO ee BCKMMaHWe ¢ obpasoBaHMeM B aTmocdepe rasoKanesbHoro obsiaka (B
COOTBETCTBUM C PUCYHKOM 4-2). YacTb XMAKOMN $asbl MOMKET MNPOSNUTLCA Ha NOACTUAAIOLLYIO NOBEPXHOCTb - 6O B
obBanoBaHue, NMBO Ha HeorpaHuuyeHHylo naowagb. Eciv Temnepatypa KUNeHMA KMAKOCTM MPU 3TOM MeHblue
TemnepaTtypbl NOBEPXHOCTU, TO MPOM3OMAET BCKUMAHME KMAKOCTM NPU ee CONPUKOCHOBEHWW C NoACTUAaoLWEen
noBepxHoCTblo. M3 rasoBoli ¢asbl, cogeprkasluelica B 060pya0BaHNN, U3 06pa3oBaBLIECA NPU BCKMMNAHWUK 33 cYeT
neperpesa *KMAKOM ¢asbl rasokanesnbHol ¢asbl U M3 rasa, obpasylolerocs NpyM KuneHuu nNposmea, obpasyetca
nepsuyHoe 061aKo, KOTOpoe paccenBaeTcs B aTmocdepe, BO3AENCTBYA Ha OKPY»KaIOLLYIO Cpeay.

M3 nponusa npoucxoamut ncnapeHme OB, B pe3synbTaTe Yero obpasyeTca BTOpMUHOE 06/1aK0, KOTOPOE TaKXke
paccenBaetca B aTmochepe, BO3AeNCTBYA Ha OKPY»KaloLLylo cpeay.

Bo3MmOXKHO npekpalLeHne noctynneHma OB B OKpyrKatoLyto cpeay nyTem AMKBMAALMN NPONBa.
CueHapwuit 4. ABapumn Ha EMKOCTU

PaspylwieHre 060/104KM EMKOCTU BbilLE YPOBHA UAKOCTU U A/NTE/bHOE MCTeYeHWe ra3a M3 paspylueHHOro
060pyaoBaHNA NPU OTCYTCTBMU MPOAUBA KUAKOW Pasbl (€CAN KUAKOCTb HaXOAMUTCA B NeperpeTtom COCTOAHMMU, TO
NPOUCXOANT BCKUMaHWNE }KUAKOCTU, B pe3ybTaTe KOTOPOro B AOMNOJIHEHUE K ra30Boi pase, coaepyKallleinca B eMKOCTU
Ha MOMEHT Hayana aBapuu, Aob6aBUTCA rasoBan ¢as3a, 06pa3oBaBLIAACA NPU KUMEHUK), paccesHMe rasoBoro oba1aka
OB (BTOpWMYHOrO) 1 BO3AENCTBME €r0 Ha OKPYXKatolllyto cpeay (B COOTBETCTBUMU C puUcyHKamu 4-4, 4-5). Mocne cnaaa
[aBNeHna B emKoCTM A0 atmocdepHoro noctynieHne OB B oKpysKawoulylo cpegy 6yaetr obycnosneHo Auvllb
ucnapeHmem OB c NOBepXHOCTU KMAKOCTU B eMKoCTU. pu 3Tom B aTmocdepe obpasyercs BTopuyHoe 061aKo,
cocrosAllee u3 razoobpasHoro OB, NOCTynaoLLEero U3 pasrepMmeTMsNpPoBaHHON eMKOCTH 3a cyeT ncnapeHma OB 3 Hee.
BTopuuyHoe obnako byaeT popmmpoBaTbCA Ha MecTe aBapuu A0 Tex Nop, Noka He ucnaputca sce OB M3 emMKOCTU.
Bo3MOKHO NpeKpalleHne Bbibpoca NyTeM INKBUAALUN aBapUIAHOTO OTBEPCTUA (pasrepmeTnsaumm).

PaspylweHre 060N0YKM EMKOCTM HUMKE YPOBHA MMOKOCTU M UCTEYEHME KUAKOW ¢dasbl M3 paspyLleHHOro
obopyaoBaHua, 06pasoBaHMe NPOIMBa HAa MecTe Bblibpoca.

ECNY XKMOKOCTb B EMKOCTU Hax04MNach B NEPErpeTom COCTOSHMM, TO MPOUCXOLUT BCKUMAHME KUAKOCTM Cpasy
nocne ee Bblbpoca U3 eMKOCTU UM obpasoBaHMe B aTmochepe rasokanesbHON B3Becu. 3aTem, eciu TemnepaTtypa
KMMEHUA MeHblLLIE TEMMEePaTyPbl NOBEPXHOCTU, MPOUCXOAMNT KUMEHUE KUAKOW dasbl (TOM ee YacTu, YTO He yyacTBoBasa
B dOpMMpPOBaHMM ra3oKaneibHOM B3BeCH B aTmocdepe) npu NpoavBe ee Ha NOACTMAAIOLLYIO MOBEPXHOCTb. [1pn 3TOM
13 rasa, 06pasoBaBLLEroca NPM KMNEeHUU NPOAUBA, a TaKXKe U3 rasoKanesbHOM B3BecH Bblbpoca, NOCTYNUBLUETO M3
eMKOCTU B aTmocdepy 3a Bpems KuneHus nponmea, GopmupyeTtca nepBuMyHoe 06/1aKo, KOTOpoe paccemBaeTcs B
aTmocdepe 1 BO3AEMCTBYET Ha OKPYKAIOLLYIO cpeay.

Mpu UCTeYeHUn NneperpeTon XKMAKoCcTM BbIOpOC KuaKon ¢asbl BCKMMNAET A0 BbiNaAeHUs HA 3em/to, 0bpasya B
atmocdepe rasokanesibHyto B3gecb OB. MNpu stom B atmocdepe obpasyeTcs BTOpUYHOe 06/1aKO, cocTosllee U3
rasoobpasHoro OB, ucnapusLieroca ¢ NPosnBea, 1 (Npu BbIbpoce NeperpeTon KUAKOCTU) U3 rasoKkanesbHOW B3BECH,
obpasytoLeiica npu BckmnaHmm OB cpasy nocne Bbibpoca. Takoe BTopuyHoe ob61ako byaet dopmmuposaTbca Ha MecTe
aBapum 40 Tex nop, NoKa byAeT cyLLecTBoBaTb BO3MOXKHOCTb Bblbpoca xuaKkom ¢hasbl, To ecTb 40 MOMeHTa Bbibpoca
13 060pyAOBaHUA BCEM KMUAKOWN a3bl, HAXOAMBLUENCA Bbille YPOBHA pasrepmeTusauuun. MNpuyem ecim B eMKOCTU
Haxo4uMNacb nNeperpertas KULKOCTb U eCcn faBiaeHne MOTI0 ONYCTUTLCA HUXKE AAaB/IeHUS HACbILWEeHHOro napa, To no
Mepe BbITEKAHMA KUAKOCTU BO3MOXKHO BCKMUMaHWe neperpetoro OB B camoli eMKOCTM.

Mocne okoHYaHMA BbIbpoCca KnAKoW $Gasbl U3 eMKOCTU HauMHaeTCcA UcTedeHue ra3oBoit gasbl 3a CYET Hanuuuma
M36bITOYHOrO AAaBNEHUA B eMKOCTW. [pM 3TOM Ha CTaAMKM UCTeYeHWA ra3oBoli ¢asbl NPOLONKAETCA UCNapeHue
nponvea. B pesynbtate B aTmocdepe obpasyetcs BTopuyHOoe obnako OB, coctosuwee m3 rasoobpasHoro OB,
ncrapusLIeroca ¢ Npoanea, U u3 rasoobpasHoro OB, nmocTynawoLlero M3 paspylleHHON eMKOCTU 3a CYeT HaAnyus
M36bITOYHOrO AaBNEHNA B eMKOCTK. Takoe BTopuyHoe obnako byaet dopmmnpoBaThbca Ha mecTe aBapum 40 Tex nop,
noka 6yaeT cylwecTBoBaTb BO3MOXHOCTb Bblbpoca ra3osoit ¢asbl M3 eMKOCTU 3a cyeT U3BbITOYHOro AaBaeHuA B
eMKOCTU W UucnapeHua K3 nponuea. [lpuyem ecanm B e€MKOCTM HaxoAunacb neperperana XUAKOCTb, TO B
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d)OpN\MpyIOLLI,GECﬂ Ha MecCTe aBapun BTOPUYHOE obnako 6y,Cl,€T NoCTynaTb HeE TOJIbKO ra3oBan ¢a3a, HaxoguBLaAcCA B
€MKOCTU Ha Ha4YaN10 aBapuun, HO N ra3oBan d)asa, o6pa3ylou1,aﬂc9| npu BCKNMNaHNN B EMKOCTU C neperpeToﬁ HKUAKOCTbIO.

Ecnu paBneHne B eMKOCTM CTAHOBMTCA PaBHbIM aTmochepHOMY, TO ra3oBan ¢asa M3 pasrepmMeTM3npoBaHHOMN
€MKOCTM NepecTaeT NocTynaTb B OKPYKAOLLYO Cpeay 3a cHeT U3bbITKa AasaeHus. Ecam npoavns OB npu sTom elue He
ncnapwuica, To B atmocdepe obpasyetca BTopuyHoe ob6a1ako OB, cocTosLLee M3 razoobpasHoro OB, ucnapusLuerocs ¢
nposuea. Takoe BTopuyHoe obnako byaet popmmnpoBaTbCA Ha MecTe aBapuu 0 Tex nop, Noka byaeT cylecTBoBaTb
ncnapenue OB 13 nponusa.

Ecnv nocne ucnapeHua NposiMBa AaBleHNE B EMKOCTM eLLE He CTafo paBHbIM aTmocdepHomy, To rasosasn ¢asa
M3 pasrepmeTU3MpPoBaHHON EMKOCTU NPOAO/IXKAET NOCTYNaTb B OKPYXKAKOLLYHO cpeay 3a CHET M3ObITOYHOrO AaB/EHMA.
B aTmocdepe npu aTom obpasyerca BTopuyHoe obnako OB, coctoslee u3 rasoobpasHoro OB. Takoe BTOpuYHOE
ob6nako byaer popmmnpoBaTbCA Ha MecTe aBapuu 40 Tex Nop, Noka ByAeT cywecTBoBaTb M3ObITOYHOE AaBneHue B
€MKOCTH.

Ecnm nponve OB Ha mecTe aBapuu UCNapuica U AaBaeHUe B eMKOCTM CTano PaBHbIM aTMocChepHoMy, TO
noctynneHne OB B oKpyrKatolyto cpeay byaer obycnosneHo nuwb ucnapeHmem OB ¢ NOBEPXHOCTU KUAKOCTU B
emkocTtu. Mpu aTtom B aTmochepe obpasyeTca BTopuyHoe 061aKo, cocTosLee U3 razoobpasHoro OB, noctynatowero
13 pa3repmeTM3npoBaHHOM EMKOCTU 3a CYET cnapeHus. BropnuHoe obako byaet popmmpoBaTbCA Ha MecTe aBapum
0,0 Tex nop, noKa He ncnaputca sce OB n3s emkocTtu.

Bo3MoOXKHO npeKpaleHue noctynneHma OB B OKpy»KaloLLyto cpeay nyTem AMKBUAALMM aBapuMIMHOrO OTBEPCTMA
M NpoJsinBa.

CueHapwit 4. ABapun Ha Tpybonposogax,
Ha BXOZe KOTOPbIX CTOMUT eMKOCTb

PaspyweHue Tpybonposoda, BbIXOAALLErO M3 €MKOCTM Bbllle YPOBHA MAKOCTU, M UCTeYeHue rasa U3
pa3pyLieHHOro 060pya0BaHNA NP OTCYTCTBMU NPOANBA XKNAKOW da3bl (B COOTBETCTBUM C pUCyHKamu 4-7, 4-8). Ecam
XUAKOCTb HaxoAuUTCA B Meperpetom COCTOAHUM, TO NPU NageHWUM AOABAEHUA MOXKET MPOUCXOAWUTb BCKUNaHWe
XUAKOCTU, B pe3y/ibTaTe KOTOPOro B AOMNOJ/IHEHUE K ra3oBoi ¢ase, coaepKallenca B eMKOCTU Ha MOMEHT Havana
asapuu, nobasutca rasosas ¢asa, 06pasoBaBLIAACA NPU KuneHnn. MNpu 3Tom B aTMochepe NpomcxoamT paccesHue
BTOPMYHOrO razosoro obnaka OB 1 BO3aeicTBME ero Ha OKpyKatllyto cpeay. Mpu HaAUuMK 3anopHoOM apmatypbl
BO3MOXHO OTCeYeHMe aBapuMHOro yyactka Tpybonposoaa u nctedeHme OB TONbKO M3 3TOr0 aBapMMHOTO yyacTKa.
Echn paBneHne B eMKOCTM (MM B OTCEYEHHOM YyyacTKe TpybonpoBoAa) yMeHbLWMNOCb W CTano pPaBHbIM
atmochepHomy, To noctynneHve OB B oKpyXawouwyt cpeay 6yaer obycnoBneHO /vlb €ro McnapeHuem c
NOBEPXHOCTU }KUAKOCTU B EMKOCTHU U (M1n) B 0TceYeHHOM y4acTKke Tpybonposoaa. Mpu sTom B aTmocdepe obpasyeTca
BTOpUYHOe 06/1aK0, cocToALLEee U3 rasa, NOCTYNaloLero M3 pasrepMeTM3NpPoBaHHON eMKOCTM U (MAK) OTCeYEHHOro
yyacTKa TpybonpoBoaa 3a cyeT ucnapeHus. BropmuHoe obnako 6yaet dopmmnposaTtbca Ha MecTe aBapun A0 Tex nop,
noka He ucnapwurca sce OB U3 eMKocTu.

BO3MOXHO npekKpalleHne Bbibpoca NyTem NMKBUAALMM aBaPUNHOro OTBEPCTUA (pasrepmeTnsaumm).

Mpu paspyweHnn TpybonpoBoAa, BbIXOAALLETO M3 EMKOCTU HUMKE YPOBHA KUAKOCTU, CTaauu aBapuun byayT
aHaNOrMYHbI ONUCaHHbIM B pa3gene "ABapun Ha eMKOCTH", C ABYMA OTIMYUAMMU.

Bo-nepBbix, MPU CyLLECTBEHHOM paspyleHUn TpybonpoBoAa B C/yyae BbibpOCa Meperpeton KUAKOCTU
BCKMMaHME KMAKOCTU MOMKET NPOUCXOAUTb HE TO/IbKO B BO34yXe, HO U B camom Tpybonposoae.

Bo-BTOpbIX, NPU HaAMuMM Ha TpybonpoBOAE 3aMOpPHON apmaTypbl M cpabaTbiBaHWM €e B XO4e aBapuu
NnosBAAETCA 3Tan - WCTeYeHMe W3 OTCEYEHHOro y4yacTKa TpybonpoBoda, KOTOPbIM MOAHOCTbIO coBnagaeTr no
dU3MYEeCcKoMn KapTHE C ONUCAHHBIM Bbille BbIBPOCOM M3 EMKOCTU - CLLeHapuii 4. ABapumn Ha EMKOCTH.

CueHapuit 4. ABapun Ha TpybonpoBoaax,
Ha BXOAe KOTOPbIX CTOMT Hacoc

Mpu paspyweHun TpybonpoBoaa NPOUCXOAMUT UCTeYeHME KUAKOW $asbl U 06pa3oBaHMeE NPoO/MBa Ha MecTe
BblbpoOcCa (B COOTBETCTBMM C pUCYHKOM 4-10). Ec/iv KMAKOCTb B TpyHONpoBoAe HaxoAnAach B MeperpeTom COCTOAHNUM,
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TO NPOUCXOAUT BCKMMAHME *KUAKOCTM 1MBO cpasy nocsie ee Bbibpoca u3 Tpybonposoaa (cayyaid, Korga npu cUabHOM
paspylwieHnn Tpybonposoga mecTo Bbibpoca Haxoautca B6AM3M Hacoca, M Caydam Hebo/bWKUX OTBEpPCTUiA
pasrepmeTtunsaumu), 1Mbo BHYTPKU Tpybonposoaa (ciyyaid, Koraa Npu CUAbLHOM paspylleHnn TpybonpoBoaa MecTo
BbI6pOCa Haxo4MTCA BAAAN OT Hacoca).

Mpu BbIBpOCE NeperpeTol KnaKoctTn B aTmocdepe obpasyerca rasoKanesibHan B3BeCb, @ 3aTEM MPOUCXOLUT
KMNeHne Xuakon ¢asbl (To ee yactn, KoTopas He yyacTBoBana B GOPMMPOBaHWM rasoKanenbHON B3BeCU B
atmocdepe) npu NpoanBe Ha NOACTUAAIOLYHO MOBEPXHOCTb, €C/IM TemnepaTypa KMNeHWA MeHblle TemnepaTypsl
noAactunatoulen nosepxHocTu. [lpu 3ToM M3 rasa, obpasoBaBwerocA NPW KWUMEeHWW MNPOAMBA, a TaKKe U3
rasokanesnbHoOl B3Becu Bbi6Gpoca, MOCTYNUBLUErO M3 TpybonpoBoAa B aTMochepy 3a BPemsa KMMEHUs MPO/vBa,
dopmupyeTca nepeuyHoe 061aKo, KOTOPOE paccemBaeTca B aTMochepe M BO34ENCTBYET HA OKPYHKaloLLyto cpeay.

MpoponKatowmiica BbIOPOC XKUAKOW ¢da3bl MAET B MPOAUB, C KOTOPOro npoucxoaut mcnapeHue OB. Mpwu
Bblbpoce neperpeTon XMAKOCTU YacCTb *KUAKOM ¢dasbl BCKMMAET A0 BbiMNadeHUs Ha 3emsto, obpasys B atmocdepe
rasokanesibHyto B3secb OB. Mpu atom B aTMocdepe obpasyeTca BTopmnyHoe obsako OB, cocTosAwee 13 rasoobpasHoro
OB, “cnapusLwerocs ¢ NPoanBa, U (Npu BbIBPOCE NeperpeTon KMLKOCTMU) U3 rasoKanesbHOM B3BeCH, obpasytowenca
npu Bckunaumm OB, nubo cpasy nocne Bbibpoca, nMbo B TpybonpoBoae. Takoe BTopuyHOe ob6nako 6yaer
bopMmpoBaTbCA Ha MecTe aBapuu A0 Tex Mop, Noka byaeT cyuwlecTBOBaTb BO3MOXHOCTb Bblbpoca uaKon dasbl
(maByxdasHoi cmecn), To ecTb 4,0 MOMEHTa OTCeYEHMA aBapMIMHOIOo yYacTKa TpybonpoBoaa 1 Bbibpoca U3 0TCeYEHHOro
yyacTka TpybonpoBosa Bcen KuAKoW ¢asbl, HaxoAALWEACA B HEM Bbllle YPOBHA aBapUMHOIO OTBEPCTMA
(pasrepmeTtunsauum).

Mocne OKOHYaHMA BbIBpPOCA KUAKOW ¢asbl U3 OTCEYEHHOro yyacTka TpPybonpoBOAa HauyMHAETCA UCTeyeHue
rasosoi ¢asbl 3a cHeT HaNNYUA N3BLITOYHOrO AABAEHUA B HEM, YUTO BO3MOKHO TONIbKO B C/lyYae, ecau B Tpybonposoae
HaXoAMUTCA Neperperasn *KMAKOCTb. [py 3TOM Ha CTagmMm UcTedyeHns rasosoi ¢hasbl NPOA0KAETCA UCNAPEHME NPOoIMBa.
B pesynbtate B aTMochepe obpasyerca BTopuyHoe 06nako, coctoAulee M3 rasoobpasHoro OB, ncnapuswerocs c
npoauea, 1 U3 razoobpasHoro OB, NocTynatowero 13 paspyleHHoro Tpybonposoaa 3a CHeT HaAnYuA U3bbITOUYHOTO
AaBneHna B Hem. Takoe BTOpUYHOe 06sako 6yaeT GopmMpPoBaTbCA Ha MeCcTe aBapuu 40 Tex nop, noka byaer
CYL,eCTBOBaTb BO3MOHOCTb Bblbpoca rasosoit ¢asbl M3 TpybonpoBoga 3a cYeT U3BbLITOYHOrO AaBAEHUA B HEM U
ncrnapeHua 13 npoamnsa.

Ecnv paBneHne B OTCEYEHHOM y4acTKe aBapuiHOro TpybonpoBoga CTaHOBUTCA paBHbIM aTmochepHoMy, TO
rasosan ¢asa M3 pasrepmeTM3npoBaHHOro TpybonposoAa nepectaeT MOCTynaTb B OKPY)KaloWyl cpeay 3a cyeT
n3bbITKa AasneHus. Ecav nponms OB npu 3Tom ewe He ucnapuiaca, To B aTmochepe obpasyeTtca BTOpnYHOe 06/1aKo
OB, cocTosiee 13 razoobpasHoro OB, ncnapusLierocs ¢ NpoavBea. Takoe BTopuyHoe 06/1aKko byaer GpopmmnpoBaThCs
Ha MecTe aBapuu 40 Tex nop, Noka byaeT cywecTsoBath McnapeHme OB 13 npoavsa.

Ecan ucnapunca nponus, a AaB/ieHWE B OTCEYEHHOM Yy4yacCTKe aBapuiiHOro TpybonpoBoga OCTanoCh Bbille
aTmocdepHoro, To rasoBas ¢asa 13 pa3repMeTU3NPOBaHHOTO TPybonpoBoaa NPOA0/IKAET NOCTYNATb B OKPYKAOLLYHO
cpeny 3a cyeT M3bbITOYHOro gasneHua. MNpu aTom B aTmocdepe obpasyeTcs BTOpuYHOe 061aKo, cocTosiwee U3
razoobpasHoro OB, nocTynatlowero M3 OTCEYEHHOro y4yacTKa aBapuiHoro TpybonpoBoga 3a cyeT M36bITOYHOrO
Aasnenun. Takoe BTopuyHoe 0bs1ako byaeTt popmMpoBaThbCs HAa MECTe aBapMm A0 TeX Nop, Noka byaeT cyuecTtsoBaTb
M3bbITOYHOE AaB/EHNE B OTCEYEHHOM y4acTKe aBapuitHoro Tpybonposoaa.

Ecnmn nponme OB Ha mecTe aBapuu UCNAPUACA M AaBAeHWE B OTCEYEHHOM yYacTKe aBapuiiHoro Tpybonposoaa
CTaNo paBHbIM aTmocdepHoMy, To noctynaeHne OB B okpyxKatoLwyo cpeay byaeT obycnoBAeHO AULWb UCMAPEHMEM
OB c NoBepPXHOCTU }KMAKOCTU B Tpybonposoae. B atmocdepe npm aTom obpasyeTtca BTopuyHoe 061ako, cocTosLLee U3
rasoobpasHoro OB, noctynatowero 3 pasrepmetTusnpoBaHHoro Tpybonposoaa 3a cuyeT ucnapeHuma OB. Takoe
BTOpMYHOEe o61ako byaeT bopmmnpoBaTbCA Ha MecTe aBapMm 40 Tex Nop, NoKa He ucnaputca sce OB n3 Tpybonposoaa.

Bo3MOXKHO nNpeKpaleHue noctynneHma OB B OKpy»KaloLLylo cpeay nyTem JMKBUAALMM aBapUIMHOrO OTBEPCTUA
M NpoanBa B 11060 MOMEHT BpeMeHM!.
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MpunoxkeHue N 6

K PykoBoacTBY no 6e3onacHocTu

"MeToanKa MmoaennmpoBaHMA pacnpocTpaHeHUs
aBapuIiHbIX BbIBPOCOB onacHbIX Bew,ecTs",
yTBEPHKAEHHOMY

MpuKasom PegepanbHON CNyKObI

MO 3KO/IOTMYECKOMY, TEXHO/IOTMYECKOMY

W aTOMHOMY HaZ30py

o1 20 anpena 2015 r. N 158

NEPEYEHb JAHHbIX, HEOEXOAMMbIX A1 NPOBEAEHWNA PACHETA NO OLEHKE MOCNEACTBUM ABAPUAHBIX
BbIBPOCOB OMACHbIX BELLECTB

[na npoBefeHnsa pacyeToB No A0H6OMY M3 YeTblpex CLeHapues, NpuBeaeHHbIX B pasgene lll HacTtoAwero
PykoBoacTBa, peKomeHAyeTca UMeThb c/ieaytolne AaHHble:

TUN MECTHOCTW, rae NPoOUCXoAMUT pacceaHWe Bbibpoca (Heobxoaum ANA ONpeAeneHUA Znos - XapaKTepHOro
pa3mepa LWepoxoBaToCTM NoacTuAatowein nosepxHoctm (Tabanuya N 7-3);

nokKasaTtesib CTeNneHHOW 3aBUCUMMOCTHU CKOPOCTHK BETPA OT BbICOTHI aB ;

CKOpOCTb BeTpa Ha BbicoTe 10 m;

TemnepaTypa Bo3A4yxa, N10THOCTb BO34yXa U yAe/ibHaA BHYTPEHHAA SHeprua Bo3ayxa, atTmochepHoe AaB/eHune
(Np¥ HOopManbHBIX YCNOBUAX NPpUHMUMAaeTcA paBHbim 101,325 kMa);

KNnacc yCToMYMBOCTM aTmocdepbl MAM YPOBEHb WMHCONAUMM M 06MaYHOCTM (4NA onpedeneHus Knacca
YCTOMYMBOCTM aTMmoCdepbl);

TemnepaTtypa NOBEPXHOCTU, HaZ KOTOPOI NMPOUCXOAUT paccesHue BbIbpoca;

3HaAYeHMA TOKCOA03 U KOoHLUEeHTpaumin OB B BO34yxe, COOTBETCTBYIOLME TOMY UK MHOMY Bo3aeincTeuio OB Ha
yesioBeKa, cnocob pacyeta NPoOUT-GYHKLMN TOKCUYECKOTO NOPAXKEHUA YE/TOBEKA;

MHAMBMAYA/IbHbIE XapaKkTepuctnku OB B rasoBoi u KuAaKoh dasax (MonApHaa macca, NnoKasaTenb aanabatsl,
TemnepaTtypa KUNeHus, Tennota ncnapeHunsa (KMneHua), TeN10emMKoCTb ra3oBOi M XUAKOM ¢as, NAOTHOCTb KUAKON
¢dasbl, 3HauyeHmAa HKMP 1 BKMP ana no»KapoB3pblBOOMNACHbIX BELLECTB);

npuv Haan4mn Nnposinea B obBanoBaHue - naowaab obBanoBaHusA, ee BbICOTa U naowagb BO3MOXHOIO KOHTAKTa
KNOKOCTN C TBep,ﬂ,Oﬁ NOBEPXHOCTbIO,

Npyv HaMYUK NPOMBA BCKMNAIOWEN KUAKOCTU - XapaKTepPUCTUKM NOACTUNAIOWEN NMOBEPXHOCTU (NIOTHOCTb,
TEN/I0eMKOCTb, TEN/I0NPOBOAHOCTL) M TeMMepaTypa NoACTUAAIOLLEN NOBEPXHOCTH (Ha MecTe Npo/anBea);

Bpema aKCcnosnunun gna 4yenoBseka, nonagatowero s obnactb nopaxeHumA.

[OoNoNHUTENbHO ANA KaXKA0ro CLeHapua 3a4aloTca caeayolime AaHHble:
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JononHuTeNbHble AaHHbIE A5 KaXKA0ro cueHapus

Tabnuua N 6-1

CueHapuin 1

Ql Vll Tll nM6O QI Pll Tll nM6O Q} Pl; Vll nM6O Vll Pll Tl

CueHapuin 2

Ql VZI TZ, nM6O Ql PZI TZI nM6O Q} P2; VZI nM6O VZI PZI T2I QTp; SI STp; qKOMI'I; ql'll/IKBM,CI,

CueHapuin 3

Ps, T3, Q" imbo Vsu &

CueHapun 4

XK K oTC XK K
Pa, Ta, IO4 ,H, L, DTp, QHacoc, S, tnmmm,q, tore, Soﬁop; Q)K, QH ’ QTp ’ HTp ) QHTP ) Q ot ,

Tp
XK OTC XK OTC. TP
™ H
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aBapuIiHbIX BbIBPOCOB onacHbIX Bew,ecTs",
yTBEPHKAEHHOMY

MpuKasom PegepanbHON CNyKObI
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CNPABOYHbIE JAHHBIE MO CBOMCTBAM OMACHbIX BELLLECTB, CBA3AM BEPOATHOCTW NMOPAXEHWA C NPOBUT-
OYHKLMEN, XAPAKTEPUCTUKAM NOACTUAIOLLMX MOBEPXHOCTEN M COCTOAHWUA ATMOC®EPSI

Tabnmua N 7-1

CsoiicTBa onacHbIX BeLWeCTB

Mopo Tenn | Pr=a+
Mon MNnot CmepTt
rosas ota |b:In(Cn-T), | HK Tennoe
ApHa | MnoT | Hoct | Temne | Tennoe eNbHa
Koadod | Tokc vcna roe C- MNP | Ctexnome | MKOCTb
A HOCT b |paTypa| MKOCTb A
WuMeH | oaos peHn | ppm,T- | - |TpuuecKkas | }Kuako
Beuwiect | macc b MUOK | KMneH rasa TOKCO
BO a |rasa|octm| wa Cp T @ [03a A MR- BR | koHuentp | - cv
’ 0,
M| PT | PK | Tkun, | KOw/Kr Cp/Cv, | PCt5 LCt50, AHuem I'IOP auua, % Cp,
: o /°C YV 0, e | , % 06. KOMW/Kr
r/Mo | Kr/m Kr/,M3 MEM W/ kO/| @ | b | n|o6. /°C
/b uH/n Kr
Ammuna 3_5 L2 %JG'
« 17,0 10,80 | 681 | -33,4 | 2,10 1,34 |15,00| 150,0 | 1360 9 85| 0 55 22,0 4,59
0 00 0
o 35| 3|
20,4 1 0,92 | 989 | 19,4 1,42 1,30 | 4,00 | 40,0 | 1560 35/0 | - - 2,49
BOAOPO ,8
410
4 7
- 16| |
36,5 | 1,64 | 1191 | -85,1 | 0,80 1,41 | 2,00 | 20,0 | 300 00|0| - - 1,75
BOAOPO ,8
0|0
A 5
i 18| |
80,9 | 3,50 | 1490 | -67,8 | 0,36 1,42 | 2,40 | 24,0 | 217 00|00 - - 0,74
BOAOPO ,3
0|0
il 2
27,0 | 0,90 | 689 | 25,6 1,33 1,31 | 0,20 | 6,0 933 |9,|00| 4 14,3 2,62
BOAOPO 41,
56| 0|0
4 0
CepoBo 3_1 311 4:3
P 34,1 | 1,50 | 964 | -60,4 1,04 1,30 | 1,00 | 15,0 | 310 00| 4 12,3 2,01
aopona 4 45,
2 83 0
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1,3

4, |1,
Cepoyr | e 1 16,00 | 1263 | 462 | 0,67 | 1,24 |30,00| 500,0 | 352 | *®|20] 0 6,5 1,00
nepogp, ,6 olo 50,
2 0
dopma 1_2 1, |2, 7:0
neperv | 30,0 | 1,03 | 815 | <193 | 1,32 | 1,30 | 060 | 60 | 273 | 5 (30(0| | 174 | 2,34
A Slolol’s
19 3 |1
®ocren | 98,9 | 3,48 |1420| 82 | 067 | 1,30 |055| 32 | 158 | |68|0 - . 1,02
2160
10 Y |2
®rop | 38,0 | 1,70 |1512|-188,0| 332 | 130 | 020 | 3,0 | 727 |, |00| 0| - ; 1,51
Llo]o
“ o |2,
Xnop | 70,9 | 3,20 |1553| 34,1 | 0,48 | 1,30 | 0,60 | 6,0 | 288 |8, [92]0] - ; 0,93
29/ 00
X“‘;E”” 61,5 | 2,52 |1258| 12,6 | 0,73 | 1,30 | 0,75 | 11,0 | 208 | - | - |- | - - 1,49
OKucb 3_7 3, |1, 22_'
yraepo | 28,0 | 0,97 | 1000 | -191,6 | 1,04 | 129 |1000| 37,5 | 216 |7 |70(0|> | 300 | 2,19
aa 3 0|0 0
OKucb - 11,1, 3:0
stunen | 44,0 | 1,70 | 882 | 10,7 | 1,72 | 1,30 | 2,20 | 25,0 | 320 |6, |00| 0O 7,8 2,00
a 21]0 0|20
0,0
5,0
Meran | 16,0 | 0,68 | 161 |-162,0| 1,77 | 1,42 | - S e I e PP X 4,16
0
2,0
Mponax | 44,0 | 1,86 | 509 | -42,0 | 1,60 | 1,13 | - D LY R 4,0 2,58
9,5
1,5
Byran | 58,0 | 2,46 | 584 | -0,5 | 160 | 1,10 | - - 13884 - |- |- - 3,1 2,46
9,0
1,3
Mewran | 72,0 | 3,20 | 612 | 36,0 | 1,60 | 1,08 | - I -7 S N 2,6 2,36
8,0
4,0
Boiopo 2,0 | 0,09 |31,5|-254,0| 14,00 | 1,41 | - - ase | - |- |- o | 296 | 169
0
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bytagmn

2,0

54,0 | 2,30 | 628 -4,5 1,40 1,12 - - 416 | - - |- 3,7 2,10
€H 11,
5
1‘0 5, 12,(1,2
benson | 78,0 | 3,50 | 883 80,0 1,00 1,12 |60,00| 250,0 | 396 9 300 ]| - 2,7 1,80
3 008,00
Oumet 2L 2:8
45,0 | 1,95 | 661 7,0 1,50 1,14 1,00 - 591 (7,|00]|0 5,3 3,00
NNaMuH 14,
34,010
0
2,8
OtnneH | 28,0 | 1,19 | 212 |-104,0| 1,30 1,30 - - 484 | - - - 2_9 6,5 2,79
0
MeTun 6:0
oBbln | 32,0 | 1,36 | 809 64,0 1,30 1,24 - - 120 | - | - | - 36 12,2 2,50
cnupT c
AKpuo 1_4 Lid 2:4
P 53,0 | 2,24 | 813 77,0 1,20 1,15 - - 575 90| 0 5,3 2,03
HUTPUAN ,9 olo 17,
7 0
Akpone “ 2L 2:8
P 56,0 | 2,37 | 844 53,0 1,10 1,16 0,20 - 538 |9, |04|0 5,7 2,15
WH 31,
9319 1|0
0
2,0
Mponun| 1y 011,78 | 523 | -480 | 1,50 | 1,16 | - - o349 |- - |- 4,4 2,57
€H 11,
0
4,0
BuHMAX 62,5 | 2,64 | 900 | -13,0 | 0,84 | 1,19 . B} 331 | - | - |- | 7,7 1,33
nopug, 26,
0
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CBA3b BEPOATHOCTM NOPAXKEHMA C NPOOUT-PyHKLMEN

Tabnuua N 7-2

p, % 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 5,31 5,33 5,36 5,39 5,41 5,44 5,47 5,50
70 5,52 5,55 5,58 5,61 5,64 5,67 5,71 5,74 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
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Tabnuua N 7-3

XapaKTepHblii pasmep LepoXoBaTOCTU MOBEPXHOCTM Znos
B 3aBMCUMMOCTM OT TMNA MECTHOCTH, rAe NPOUCXOAUT pacceaHue

XapakTepHbIN pasmep MecTHOCTb
LLEPOX0OBATOCTH
NOBEPXHOCTU Znos, M MpupogHbIn NnaHawadpT AHTpOMOreHHbIN NaHAWapT
Nlep, paBHMHA, NOKPbITadA
1,00-10° AP » MOKP
rpsA3sbio
PaBHMHbI, MOKPbITbIE CHEFOM
9,00-10° » MIOKPbIT ’
WX YKATaHHbIN TPYHT
MoBepXHOCTb OTKPLITOro Mops
1,00-10* P P P

npu wtnne

O6LWMpHbIE BOAHbIE

1,00-10*-1,00-10°3
NOBEPXHOCTU

5,00-10* PoBHasA NOBEpPXHOCTb NYCTbIHM

MoBepXHOCTb MOpA B

9,00-10* NpubperKHO 30He Npu BeTpe ¢
mMmops
2,00-103 CHexkHana uennHa (c/x yroaps)
750-10° PaBHWHHAA MECTHOCTb:
! cKoweHHas TpaBga (V=30 cm)
PaBHWHHAA MeCTHOCTb: TPaBa,
1,00-107 pedkue gepesba (3uma, 6e3
JINCTbEB)
220102 PaBHMHHaA MeCTHOCTb:
! HeKolleHan TpaBsa PaBHMHHaA
MECTHOCTDb,
5 5010 PaBHWHHAA MECTHOCTb: Ce/IbCKOX035UCTBEHH | A3ponopT - NeTHoe
’ OAMHOYHbIE AEepeBba ble yrogbs none
5,00-107 PagHMHHaA MECngCTb' CenbCKOX03ANCTBEHH
BbICOKas TpaBa (60 cm) ble YrofbA:
. HeybpaHHbIe NoceBbl
5 50.10°2 PaBHMHHaA mecTHOCTb: pegkue
: 3€ePHOBbIX
’ Aepesbs (neto) P
8,50-107 X0AMUCTaa MEeCTHOCTb
bosnblwoe KonyecTso 3abopos, n3ropoaen
0,15 - 0,30 [epesbs POB, NSTOPOAEH,
peaKue 3a4aHun
0,40 Jlecuctaa mecTHOCTb OKpauHbl ropoga <*>
0,55 LleHTpbl manbix ropogos <*>
0,65 o
LleHTpbl 60/1bLIMX NOCENEHUIA U TOPOLOB
<*>
0,90 Neca
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1,30

1,35

5 00 KpaitHe xonmucras n ropucran
! MeCTHOCTb <*>

3,00

LleHTpbl 60/1bLIMX FOPOA0B, PalioHbI C
BbICOTHbIMW 34aHUAMN <*>

<*> HeogHopogHbI peibed MecTHOCTH.

Knacc yctoitumsoct atmocoepbl (MoanduumpoBaHHble

Knaccbl yCTOMYMBOCTM no Mackyuny)

Tabnuua N 7-4

JeHb <1> Houb
) YposeHb 06navHOCTH
CropocTb MHTEHCUBHOCTb COTHEYHOrO MU3ydeHus (BT/m?) CymepKu
(Bocbmble gonu)
BeTpa, m/c <2>
cuNbHaa (>|  ymepeHHas cnabas cn/ioWwHasn 0-3 4.7 3
600) (300 - 600) (<300) | obnauyHoCTb
<=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
>=6 C D D D D D D D

<1> Mepunopa BpemeHun 3a NCKAOHEHNEM 1 yaca nocne Bocxoaa conHua M 1 yaca 4o 3aKaTta.

<2> CymepKu BKAKOYatoT B ceba 1 yac nocne Bocxoga conHua 1 1 yac go 3akarta.
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BennuunHa Koadduumenta &, B 3aBMCMMOCTM OT Kacca
YCTOMNYMBOCTM aTMOChEPDI ANA PA3IUYHBIX XapaKTepHbIX

Pa3mMepoB WepoxXoBaToCTn

Tabnuua N 7-5

XapakTepHolit pasmep Knacc yctoiunsoctu atmocdepsbl
LLIEPOXOBATOCTH
ZI'IC)B; M A B C D E F
0,05/ 0,05/ 0,05/ 0,08/ 0,43/ 0,44/
10° 0,05/ 0,05/ 0,04/ 0,08/ 0,7/ 0,71/
0,03 0,03 0,03 0,07 0,8 0,81
0,05/ 0,05/ 0,06/ 0,09/ 0,39/ 0,43/
2-10° 0,05/ 0,05/ 0,05/ 0,09/ 0,67/ 0,7/
0,03 0,03 0,04 0,08 0,78 0,8
0,06/ 0,06/ 0,06/ 0,09/ 0,37/ 0,42/
3.10° 0,04/ 0,05/ 0,05/ 0,09/ 0,65/ 0,69/
0,04 0,04 0,04 0,08 0,77 0,8
0,06/ 0,06/ 0,06/ 0,09/ 0,36/ 0,42/
4-10° 0,05/ 0,06/ 0,06/ 0,09/ 0,63/ 0,69/
0,04 0,04 0,04 0,08 0,75 0,79
0,06/ 0,06/ 0,06/ 0,1/ 0,35/ 0,41/
5.10° 0,06/ 0,06/ 0,06/ 0,09/ 0,62/ 0,68/
0,04 0,04 0,04 0,08 0,75 0,79
0,06/ 0,06/ 0,07/ 0,10/ 0,35/ 0,41/
6-10° 0,06/ 0,06/ 0,06/ 0,09/ 0,61/ 0,68/
0,04 0,04 0,04 0,08 0,74 0,79
0,06/ 0,06/ 0,07/ 0,10/ 0,34/ 0,41/
7-10° 0,06/ 0,06/ 0,06/ 0,09/ 0,60/ 0,68/
0,04 0,04 0,04 0,08 0,73 0,79
0,06/ 0,06/ 0,07/ 0,10/ 0,34/ 0,41/
8107 0,06/ 0,05/ 0,06/ 0,10/ 0,60/ 0,67/
0,04 0,04 0,04 0,09 0,73 0,78
0,06/ 0,07/ 0,07/ 0,10/ 0,33/ 0,41/
9-10° 0,06/ 0,06/ 0,05/ 0,10/ 0,59/ 0,67/
0,04 0,04 0,04 0,09 0,72 0,78
0,07/ 0,07/ 0,07/ 0,10/ 0,33/ 0,41/
1-10* 0,05/ 0,06/ 0,07/ 0,10/ 0,58/ 0,67/
0,04 0,04 0,04 0,09 0,72 0,78
0,07/ 0,07/ 0,08/ 0,11/ 0,31/ 0,40/
2-10* 0,07/ 0,07/ 0,07/ 0,11/ 0,55/ 0,66/
0,04 0,04 0,05 0,09 0,69 0,77
0,08/ 0,08/ 0,07/ 0,11/ 0,30/ 0,40/
3.10* 0,07/ 0,07/ 0,08/ 0,11/ 0,53/ 0,65/
0,04 0,05 0,05 0,1 0,68 0,77
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0,08/ 0,08/ 0,09/ 0,12/ 0,29/ 0,40/
4-10* 0,06/ 0,07/ 0,08/ 0,11/ 0,51/ 0,65/
0,05 0,05 0,05 0,10 0,67 0,76
0,08/ 0,08/ 0,09/ 0,12/ 0,29/ 0,40/
5.10* 0,07/ 0,06/ 0,08/ 0,12/ 0,50/ 0,65/
0,05 0,05 0,05 0,10 0,66 0,76
0,08/ 0,08/ 0,09/ 0,12/ 0,29/ 0,40/
6-10* 0,08/ 0,08/ 0,08/ 0,12/ 0,49/ 0,64/
0,05 0,05 0,06 0,10 0,65 0,76
0,08/ 0,09/ 0,10/ 0,13/ 0,29/ 0,40/
7-10* 0,06/ 0,09/ 0,09/ 0,12/ 0,49/ 0,64/
0,05 0,05 0,06 0,10 0,65 0,76
0,08/ 0,09/ 0,10/ 0,13/ 0,28/ 0,40/
8-10* 0,08/ 0,08/ 0,08/ 0,12/ 0,48/ 0,64/
0,05 0,05 0,06 0,10 0,64 0,76
0,09/ 0,09/ 0,10/ 0,13/ 0,29/ 0,40/
9-10* 0,08/ 0,08/ 0,09/ 0,12/ 0,48/ 0,64/
0,05 0,05 0,06 0,11 0,64 0,76
0,09/ 0,09/ 0,10/ 0,13/ 0,28/ 0,40/
1-1073 0,09/ 0,09/ 0,09/ 0,13/ 0,47/ 0,64/
0,05 0,05 0,06 0,11 0,63 0,76
0,10/ 0,11/ 0,11/ 0,15/ 0,28/ 0,40/
2103 0,09/ 0,09/ 0,10/ 0,14/ 0,45/ 0,63/
0,06 0,06 0,07 0,12 0,61 0,75
0,11/ 0,11/ 0,12/ 0,15/ 0,28/ 0,41/
3.10°3 0,10/ 0,10/ 0,10/ 0,14/ 0,43/ 0,63/
0,06 0,06 0,07 0,12 0,59 0,75
0,11/ 0,12/ 0,13/ 0,16/ 0,28/ 0,41/
4-10°3 0,10/ 0,11/ 0,12/ 0,15/ 0,42/ 0,63/
0,06 0,07 0,08 0,12 0,58 0,74
0,12/ 0,12/ 0,14/ 0,17/ 0,28/ 0,42/
5-103 0,11/ 0,10/ 0,12/ 0,15/ 0,42/ 0,63/
0,07 0,07 0,08 0,13 0,58 0,74
0,12/ 0,13/ 0,14/ 0,17/ 0,29/ 0,42/
61073 0,11/ 0,11/ 0,12/ 0,16/ 0,41/ 0,63/
0,07 0,07 0,08 0,13 0,57 0,74
0,13/ 0,13/ 0,14/ 0,17/ 0,29/ 0,42/
7-103 0,11/ 0,12/ 0,13/ 0,16/ 0,41/ 0,63/
0,07 0,07 0,08 0,13 0,57 0,74
0,14/ 0,14/ 0,15/ 0,18/ 0,29/ 0,42/
81073 0,11/ 0,11/ 0,14/ 0,16/ 0,41/ 0,63/
0,07 0,08 0,09 0,13 0,56 0,74
0,13/ 0,14/ 0,15/ 0,18/ 0,29/ 0,42/
9-103 0,12/ 0,12/ 0,13/ 0,17/ 0,41/ 0,63/
0,07 0,08 0,09 0,14 0,56 0,74
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0,13/ 0,16/ 0,16/ 0,19/ 0,29/ 0,43/
1-1072 0,12/ 0,13/ 0,14/ 0,17/ 0,41/ 0,63/
0,07 0,08 0,09 0,14 0,56 0,74
0,15/ 0,16/ 0,18/ 0,21/ 0,31/ 0,45/
2:107 0,11/ 0,14/ 0,15/ 0,19/ 0,40/ 0,63/
0,08 0,09 0,1 0,15 0,54 0,74
0,17/ 0,18/ 0,20/ 0,22/ 0,32/ 0,46/
3107 0,16/ 0,17/ 0,17/ 0,20/ 0,40/ 0,64/
0,09 0,10 0,11 0,16 0,53 0,74
0,18/ 0,19/ 0,21/ 0,24/ 0,33/ 0,48/
4.107 0,13/ 0,16/ 0,16/ 0,21/ 0,40/ 0,64/
0,10 0,10 0,12 0,17 0,53 0,74
0,19/ 0,20/ 0,22/ 0,25/ 0,34/ 0,49/
5-107 0,16/ 0,17/ 0,18/ 0,21/ 0,40/ 0,64/
0,10 0,11 0,13 0,17 0,52 0,74
0,20/ 0,21/ 0,23/ 0,26/ 0,34/ 0,5/
6107 0,17/ 0,17/ 0,19/ 0,22/ 0,41/ 0,65/
0,11 0,11 0,13 0,17 0,52 0,74
0,21/ 0,22/ 0,25/ 0,26/ 0,35/ 0,50/
7-107? 0,17/ 0,18/ 0,21/ 0,23/ 0,41/ 0,65/
0,11 0,12 0,14 0,18 0,52 0,75
0,21/ 0,22/ 0,24/ 0,27/ 0,36/ 0,51/
8107 0,18/ 0,18/ 0,2/ 0,23/ 0,41/ 0,65/
0,11 0,12 0,14 0,18 0,52 0,75
0,22/ 0,23/ 0,25/ 0,28/ 0,36/ 0,52/
9107 0,18/ 0,19/ 0,22/ 0,24/ 0,41/ 0,65/
0,12 0,13 0,14 0,19 0,52 0,75
0,23/ 0,24/ 0,26/ 0,28/ 0,37/ 0,52/
1-107 0,19/ 0,20/ 0,21/ 0,24/ 0,41/ 0,66/
0,12 0,13 0,15 0,19 0,52 0,75
0,30/ 0,28/ 0,3/ 0,32/ 0,41/ 0,57/
2-101 0,22/ 0,25/ 0,24/ 0,27/ 0,43/ 0,68/
0,15 0,16 0,18 0,21 0,52 0,76
0,30/ 0,31/ 0,34/ 0,35/ 0,44/ 0,60/
3.101 0,24/ 0,25/ 0,26/ 0,29/ 0,45/ 0,69/
0,17 0,18 0,2 0,23 0,52 0,77
0,33/ 0,34/ 0,36/ 0,37/ 0,47/ 0,63/
4.10? 0,27/ 0,26/ 0,28/ 0,30/ 0,46/ 0,70/
0,19 0,19 0,22 0,24 0,52 0,77
0,35/ 0,36/ 0,38/ 0,39/ 0,49/ 0,65/
5-101 0,27/ 0,27/ 0,29/ 0,31/ 0,47/ 0,71/
0,21 0,21 0,23 0,25 0,53 0,78
0,38/ 0,37/ 0,40/ 0,40/ 0,50/ 0,66/
610 0,28/ 0,28/ 0,30/ 0,32/ 0,48/ 0,72/
0,22 0,22 0,21 0,26 0,53 0,78
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0,39/ 0,39/ 0,41/ 0,42/ 0,52/ 0,68/

7-10" 0,34/ 0,29/ 0,31/ 0,33/ 0,49/ 0,73/
0,24 0,23 0,22 0,27 0,54 0,79

0,41/ 0,40/ 0,43/ 0,43/ 0,53/ 0,69/

810" 0,31/ 0,30/ 0,32/ 0,34/ 0,50/ 0,74/
0,25 0,25 0,22 0,28 0,54 0,79

0,43/ 0,42/ 0,44/ 0,43/ 0,54/ 0,70/

9-10" 0,32/ 0,31/ 0,32/ 0,34/ 0,51/ 0,74/
0,22 0,22 0,23 0,28 0,55 0,80

0,45/ 0,43/ 0,45/ 0,44/ 0,55/ 0,71/

1 0,33/ 0,32/ 0,33/ 0,35/ 0,51/ 0,75/
0,23 0,22 0,24 0,29 0,55 0,80

0,63/ 0,53/ 0,53/ 0,49/ 0,63/ 0,78/

2 0,45/ 0,38/ 0,39/ 0,40/ 0,57/ 0,79/
0,33 0,28 0,28 0,34 0,59 0,83

0,92/ 0,60/ 0,58/ 0,52/ 0,68/ 0,82/

3 0,62/ 0,44/ 0,43/ 0,44/ 0,61/ 0,82/
0,47 0,33 0,32 0,38 0,62 0,85

1,04/ 0,67/ 0,61/ 0,54/ 0,71/ 0,85/

4 1,03/ 0,50/ 0,46/ 0,47/ 0,64/ 0,84/
0,74 0,39 0,35 0,41 0,64 0,87

0,00/ 0,76/ 0,64/ 0,56/ 0,74/ 0,87/

5 0,00/ 0,57/ 0,48/ 0,50/ 0,66/ 0,86/
0,00 0,45 0,38 0,43 0,66 0,88

0,06/ 0,86/ 0,67/ 0,58/ 0,76/ 0,89/

6 0,00/ 0,65/ 0,51/ 0,53/ 0,69/ 0,87/
0,00 0,51 0,40 0,46 0,68 0,89

0,17/ 1,00/ 0,69/ 0,60/ 0,78/ 0,90/

7 0,10/ 0,76/ 0,53/ 0,55/ 0,71/ 0,89/
0,01 0,59 0,42 0,48 0,69 0,90

0,23/ 1,04/ 0,70/ 0,62/ 0,80/ 0,91/

8 0,10/ 0,90/ 0,55/ 0,57/ 0,72/ 0,90/
0,01 0,69 0,44 0,49 0,71 0,90

0,27/ 1,04/ 0,72/ 0,63/ 0,81/ 0,92/

9 0,13/ 1,04/ 0,57/ 0,59/ 0,74/ 0,90/
0,01 0,84 0,46 0,51 0,72 0,91

0,30/ 1,04/ 0,73/ 0,65/ 0,82/ 0,93/

10 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. MNMpueeaeHbl 3HaYeHUA KoaddULMEHTa AN1A TPEX BbICOT pacnpocTpaHeHuma Bbibpoca ao 20 m, Ao

50 m, cBbiwwe 50 m.
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BennumnHbl KoadpdmuneHToB ki M p ANA BblYMCNEeHNA MacluTaba
MoHMHa - ObyxoBa

Tabnuua N 7-6

Knacc yctoitumsoctun A B C E F
ke -11,4 -26,0 -123,0 123,0 26,0
p 0,10 0,17 0,30 0,30 0,17
Tabnuua N 7-7
3HaueHua KoadpduumeHTa 5600 npw pPasanyHoM
YyCTONYMBOCTM aTMOCdepbl
Knacc yctoitunsoctum A B C D E F
5600 0,22 0,16 0,11 0,08 0,06 0,04
Tabnnua N 7-8
3HaYeHMA XapPaKTEPUCTMK NOACTUNAOLLMNX NOBEPXHOCTEN
T1n NoBepxXHOCTH Py, kr/m3 ﬂn , BT/m/K Cn, OR/Kr/K
Acbect 2400 0,35 800
AcbecTouemeHT 1600 1,76 960
Acdanbt 1100 0,72 920
BeToH Ha KameHHOM LebHe 2300 1,3 1000
Nep 920 2,23 2080
Mecok 1380 0.97 840
MeTannnyeckmne noan0HbI
Megb 8960 380 380
Cranb 8000 52 500
YyryH 7600 56 550
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MpunokeHue N 8

K PykoBoacTBY no 6e3onacHocTu

"MeToanKa MmoaennmpoBaHMA pacnpocTpaHeHUs
aBapuIiHbIX BbIBPOCOB onacHbIX Bew,ecTs",
yTBEPHKAEHHOMY

MpuKasom PegepanbHON CNyKObI

MO 3KO/IOTMYECKOMY, TEXHO/IOTMYECKOMY

W aTOMHOMY HaZ30py

o1 20 anpena 2015 r. N 158

PEKOMEHOALMW NO ONPEAENEHNIO NAPAMETPOB CMECK ONACHOTO BELWECTBA C BO34YXOM B OBJ1AKE

Mpu onpeaeneHnn coctoaHnA cmecn OB ¢ BO34yXOM NpeanoaaraeTca, 4To B BO34yXe HeT NapoB M Kanenb BOAbI.
OB B 0ob6/1ake MOXET HaxoAUTbCA KaK B ra3oBOM, TaK U B XMAKOM Pasax. XMMUYECKME peaKkLnm MexKay onacHbIm
BELLLEeCTBOM M KOMMOHEHTaMM BO3AyxXa, 0bpa3oBaHMe pacTBOPOB ra3oBoli ¢hasbl 0AHOIo BELLECTBA B XXUAKoK dase (B
Kannax) 4pyroro BELLECTBA HE YYMUTbIBAOTCS.

Mpeanonaraetcs, YTo 0bbem, 3aHUMaeMbli XUAKOW ¢Ga3oi, HesHauuTeneH, Npu pacdeTax OH MonaraeTcs
PaBHbIM HY/IO.

OnpeaeneHne coctoaHMA cmecn OB ¢ Bo3ayxom B 061aKke NPOBOAMTCA ANA KAXKA0W PacCMaTpPMBAEMON TOUKM
NPOCTPaHCTBA.

MCXO,EI,HbIMVI AdHHbIMU ONA NpoBeAeHNA pPacyeTa ABNAKOTCA:

I
o6wwan macca (pacxoz) (8 rasoobpasHoii 1 kuakol pasax) OB B obnake (Q; - Ana nepsuuHoro obnakan 4 - ana
BTOPUYHbIX 061aKOB);

0 ol
Macca (pacxog) *ugKoi ¢asbl B 061aKe B HauaibHbI MOMEHT BPEMEHMU (Qmi - ana nepeuyHoro obnaka u G
- ANA BTOPUYHbIX 061aKOB);

I
obwan macca (pacxos) ob6naka (Qeymi - 41A NepBrUYHOro obnaka u quMi - ANA BTOPUYHbIX 061aKOB);

NoOJIHAA BHYTPEHHAA 3HepruA (yaeNbHbl NOTOK BHYTPEHHEN 3Heprun) cmecu Bewectsa B obnake (Esqei - ANA

|
nepBUYHOro obnaka u eaq)q)i - iNA BTOPUYHbIX 061aKOoB);

reoMmeTpuyecKme XxapakTepmCcTMKn 061akoB (paauyc 1 BbicoTa A1a nepBuMYHOro ob1aka, NnoaywmnpmrHa 1 BbicoTa
AN17 BTOPUYHBIX).

Kpome Toro, Heobxoaumbl faHHble 06 OKpY»KatoLel cpese U pusmMUeckne XxapakTepucTMKM Bosayxa u OB.
MepeuyncneHHble UCXOAHbIe AaHHbIe MOAy4YaloTCsA B pesy/bTaTe pewweHna ypasHeHui (101) - (104), (107) - (113)

ANns nepsuyHoro obnaka wam (118) - (121), (124) - (131) ans BTopMYHbIX 06nakoB. B pesynbTaTe onpeaeneHus
cocTosiHna cmecn OB 1 Bo3ayxa B ob6nake nosy4yatorca:

|

NIOTHOCTb CMeCuU ( pa(b(l)i - ANnAa nepBUYHOro obnaka unm psq)q)i - ANA BTOPUYHbIX OG/'IaKOB),'
Tl

TemnepaTtypa cmecun (T3¢¢.i - ANnAa nepBUYHOro obnaka nnu spdi - ANA BTOPUYHbIX 06ﬂaKOB),’

I
macca (pacxog) OB B xuaKoii dase (Qui - 419 nepsuyHoro obnaka unm O, - ana BTopMuHbIX 061aKoB);

M3MeHEeHWe reoMeTPUYECKOro pasmepa obnaka - apdekTMBHaA BbiCOTa (Hsppi - 41A NepBUYHOrO obiaKa uam

I
H >ppi - AN BTOPUYHBIX 06/1aK0B).

Hanee npusoaatca Gopmysibl 15 pacyeTa COCTOAHUA CMeCK B NepBMYHOM 061aKe, 418 BTOPUYHBIX 06/1aK0B BCe
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npmneeaeHHbIE HUXKE d)OpN\yI'IbI cnpasensinebl NP 3ameHe COOTBETCTBYHOLWMNX NepeMeEHHbIX, ONUCbiBalOWKMX COCTOAHNE

I
B NepBUYHOM 06/1aKe, Ha MEPEMEHHbIE, OMUCHIBAIOLLIME COCTOAHUA BO BTOPUYHbIX 06/1aKax, @ UMeHHO: Qi Ha qmi , Qi
| 0 0l | | | | |
Ha O, Qmi Ha O, Qcymi Ha qcyMi , Taogi HA quxbi, Hoppi Ha Hoggi , Vagoi Ha V3(b¢>i, patbd)i Ha Poppi -

CoctoAaHne B ob6nake onpegenaetcs M3 YC/NOBUA COBMALEHMA 3SHEPrMM CUCTEMbI M €e MJIOTHOCTH,
pacnpegeneHHon B obbeme, ¢ aHeprmen obnaka u maccon obnaka npu gasneHmm Po = 101,325 klMa.

. . . 0
B ciyyae HasiMumMA B Ha4a/ibHbIi MOMEHT BPEMEHU NEpPerpeTon XugKoi ¢asbl (Qm > 0) N Teosg > Tkun CHaYanNa

onpeaensaeTca KOANYECTBO *KuAKol pasbl OB B obnake:

Q _ (Q. - Q)?(I )CvTiO + Q)?ch pTi0 —AH KHHQS(i + (QcyMi o Qi )CVB03H (Tsoan - Twm ) - QiCVTKI/[H
o CT -CT —AH

p " xun V ' KUl KHII

. (145)

Ecnm BennunHa Qu > 0, TO 3TO O3HayaeT, 4To B obnake HaXoAWUTCA KanesbHaa B3Becb maccon Qui, Toraa
Temnepatypa B 0b6nake Trpepi MONAraeTca paBHOM Tyun.

MnoTHOCTb (yAenbHbI 06bem) B 061aKe onpenenaeTcs No COOTHOLWEHMUAM:

H = (QcyMi B Q"d )luchuu
Q= Qu) My + Qe = Qi) 2 (146)

POluacp(bi Pou
Poppi == 5 TCi —T o, (147)
T iR TR
1
Vg = (148)
a3 oi

Ecnn BennunHa Qi <= 0, TO 3TO O3HaYaeT, 4To B 06/1aKe HaxoAMTCA TO/IbKO ra3oBasA CMeCb U Maccy KanesbHowm
B3Becu Qi pekomeHayeTcA nonaraTtb pasHom 0.

Temnepatypa B obnake B 3TOM Cnyyae, a TakXe B cny4yae M3Haya/ibHOro oTcyTcremA )KM,D,KOVI ¢a3b| B obnake
onpegenaeTca n3 COOTHOWEHUA:

T _ (Q| - Q)Z ) CVTiO + Q>?<CpTi0 —AH KI/IHQ)?( + (QCyMi - Qi )CVBOSJITBOSH
her (QcyMi - Qi )CVBO311 + QiCV

. (149)

MnoTHocTb (yAenbHbli 06bem) B 061aKke onpeaensieTcs No COOTHOLUEHUAM:

1 _ QcyMiluluBoz}l
shdi , (150
e QilLlBO3ﬂ + (QcyMi - Qi )/u ( )

Poﬂaq)q)i
Poppi = =  ,(151)
Ta(bq)iR
1
Vo=
adi . (152
Pogoi (152)
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N . . 0
B cnyyae Hanuuma B HauyanbHbli MOMEHT BPEMEHM MeperpeTon XKuakoi ¢asbol (Qm >O) N Teosn < Tkun

0
KOIMYECTBO XunaKoi ¢asbl B obnake npeanonaraeTca NOCTOAHHbIM U PaBHbIM Q)Ki .
Temnepatypa B 061aKe B 3TOM Cy4ae onpeaensieTca U3 COOTHOLWEHUS:

T _ (Q| - Q)(;)q )CviTiO + QgciCpTxnn + (QcyMi - Qi )CVBO3)1TB03)1
o Q;?(iCp + (Q| - Q)?(I )Cvi + (QC}'Mi - Qi )CVBOSZL

.(153)

Mocne onpeaeneHns cocTosHWA B o06/saKe MNPOM3BOAMTCA OnpedesieHne reoMeTPUYecKUX pPasMepos,
M3MEHEHME KOTOPbIX NPOM30LLJIO0 33 CHET MCMAPEHNA KUAKOM (asbl, a TaKKe 3a CYeT HarpeBa (oxnaxkaeHus) rasosom
dasbl NPU CMELLEHMM C BO3AYXOM.

Mpuvmepbl pacyeToB NocneacTsmii aBapuii ¢ Bbibpocom OB npu paccmaTprBaembliX BbllLe YCA0BUAX NPUBEAEHDI
B MpunoxeHunn N 9 K HacToAwemy PykoBoAaCTBY.
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MpunoxkeHne N 9

K PykoBoacTBY no 6e3onacHocTu

"MeToanKa MmoaennmpoBaHMA pacnpocTpaHeHUs
aBapuIiHbIX BbIBPOCOB onacHbIX Bew,ecTs",
yTBEPHKAEHHOMY

MpuKasom PegepanbHON CNyKObI

MO 3KO/IOTMYECKOMY, TEXHO/IOTMYECKOMY

W aTOMHOMY HaZ30py

o1 20 anpena 2015 r. N 158

NPUMEPbI PACYETOB NOCNEACTBMIN BbIEPOCOB OMACHbIX BELLIECTB

PacyeTbl npoBoOAATCS B COOTBETCTBMM CO CXemol, npuseaeHHol B [lpunoxeHnn N 10 K HacTosAwemy
Pykosoactsy.

Mpumep 1. B oNOPOMKHEHHOM LIAPOBOM pe3epsyape BMmecTMMocTbio 2000 m3 HaxoauTca XN10pMeTaH B ra3oBoit
dasze npu TemnepaTtype okpysKawolei cpeabl (18 °C) u gasneHun 1 atm. PesepByap pacnofioXKeH Ha TOBapHO-
CbipbeBoii 6a3e B paBHUHHOW MECTHOCTU, XapaKTepHbIit pasmep wepoxosaTocTv 0,018 m. MNMpoucxoauT paspylueHune
€MKOCTW, U BblbpacbiBaeTca BCe onacHoe BellecTBo. MeTeoycnoBuaA: CKOPOCTb BeTpa Ha BbicoTe 10 m - 3,2 m/c,
6e306na4Han HOYb.

Onpenenntb  MaKCMMaibHble MpPU3EeMHble  KOHLUEHTpauMM XJopmMeTaHa B atmocdepe, pasmepbl
B3pbIBOMOXapoonacHoro ob6naka cmecu X/J0pmeTaHa C BO3AYXOM MNPW ero paccesHUM A0 KOHLUEHTpauuu,
COOTBETCTBYIOLLEN HUKHEMY KOHLLEHTPALMOHHOMY Npeaesy BoCn/iamMmeHeHNUsA U ero nooBUHe, a TakKe 3aBUCUMOCTb
nAolWaAn, NoOKpPbiBaemon 06,1aKkom, OT BpeMeHM.

PeweHue:

1. Mpu peweHnn ncnonb3yem cieaytollime XapakTeEPUCTUKN X0pMeTaHa:

MosiApHan macca - 51 r/monb;

noKasartenb agmabarsbl - 1,25;

TemnepaTtypa KUneHus }Kugkom ¢pasbl Npu gasneHnmn okpyrKawluein cpegbl (101325 Ma) - -24 °C;
TenoTa MCnapeHuns XnaKom dasbl - 3,87-10° Oxk/kr;

TENN0EMKOCTb KnAKol ¢asbl - Cp = 1585 [x/Kr/K;

NAOTHOCTb XMUAKOM dpasbl - 930 kr/m3;

HKMP - 8,1%.

2. Mo ycnosuam XpaHEHUA U XapaKTepy paspyLLeHUsa onpeaensiem TUN CLLeHapua asapuiiHon cutyauum - 1.
3. Mo dopmynam (1) 1 (2) onpepensiem KOANYECTBO X/IOPMETAHA B NepBUYHOM obnake Qi = 4272 Kr.

4. Mo dopmyne (6) c ncnonbzosaHmem dopmybi (2) onpegensem naoTHocts OB B BbiGpoce - 2,13 kr/me.

5. YuuTbiBas, 4TO X/IOPMETaH HaxoauTca B Chepuyeckoil eMKOCTM, Hadya/lbHbIA AMameTp nepBUYHOro obnaka
nosaaraeTca paBHbIM ero BbicoTe. OHM COOTBETCTBEHHO paBHbl 13,6 m.

6. XapaKTepHbIl pasmep LLEPOXOBATOCTU MPUHMMAETCA U3 UCXOAHbIX AaHHbIX Znos = 0,018 m.
7. C ucnonb3oBaHMeM AaHHbIX Tabanubl N 7-4 onpegensem Knacc yctonuymoct atmocdepsl - E.

8. C ucnonb3oBaHWem gaHHbix Tabauy N 7-5 - 7-7 onpegensaem KoaddULMEHTbI, UCNONAb3YeMble NPU pacyeTe
AVcnepcun, CKopocTu NogMeLlnBaHUA Bo3ayxa B obnakKo.

< Ha calT 67


https://tk-expert.ru/

9. lns onpeneneHns KOHUEHTPaLUKu xnopmeTtaHa B aTmocdepe (no popmynam (105) - (106)) umcneHHo pelaem
cuctemy ob6bIKHOBEHHbIX AnddepeHunanbHblix ypasHeHun (dopmyabl (107) - (115)) ¢ ucnonb3oBaHUEM ypaBHEHUI
(101) - (104).

Pe3ynbTaTbl pacyeTta npmseaeHbl Ha puUcyHKe 9-1.

PucyHoK 9-1. MaKcvMmasibHas NpM3emMHan KOHLEHTPaumua Ha ocu
obnaka (no HanpaBneHWto BeTpa) npwu Bbibpoce
xnopmetaHa (npumep 1)
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10. C nomolbto cooTHoweHuin (139) - (143) onpeaensem pasmepbl B3pbiBOMOXKapoonacHoro obnaka cmecu
XIOPMeTaHa ¢ BO34yXOM NpPW ero pacceaHum (pucyHok 9-2).

3HauyeHua KoHueHTpaumii, kr/m3 (nnockocTb XY, Z = 0.0 m)

PucyHok 9-2. CeyeHue 30HbI, orpaHmnyeHHoi HKIMP 1 0,5 HKMP
NAoCKoCTbto, z = 0 (B HanpaBaeHWM No BeTpy) Npu Bbibpoce
xnopmeTaHa (npumep 1)

11. Tak Kak BbicoTa obnaKa B npeaenax 30HbI, rae paccmaTpusaetca pacceaHune (1000 m), He npesocxoauT 20
M, TO COrNAcHO NyHKTY 23 HacTosALwero PykoBoACTBa NOBTOPHbIN pacyeT He TpebyeTca.

_ 2
12. Ons onpepeneHus naowaauM obnaka BOCMONb3YEMCA COOTHOLUEHUEM Saq)q) = ”R3¢¢ . 3aBUCMMOCTb
NAOLWAAM, NOKPbIBaemMol 06/1aKOM, OT BPeMEHU NpUBEAEHA HA PUCYHKe 9-3.
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PucyHoK 9-3. M3ameHeHue nnowaam obnaka B 3aBUCMMOCTH
OT BpeMeHM npu Bblbpoce xsopmeTaHa (npumep 1)

Mpumep 2. TexHonormyeckmin Tpybonposoa Ay200 ¢ xnopumaHom B razoBoli pas3e pacrnosioxeH Ha 3cTaKaae
BblcoTol 50 cm. TpybonpoBoa PacnosioXKeH Ha TEPPUTOPUMN MPOMBbILLIEHHON NIOWAAKN B PABHUHHOW MECTHOCTH,
XapaKTepHblli pa3mep wepoxosatoctn 0,018 m. Ha Bxoae TpybonpoBoga CTOMT KOMMNPECCOP, pacxod KOToporo
coctasnseT 10,3 kr/c. JaBneHue B Tpybonposoae 1,3 atm. TpybonpoBog, He TeN/0M30AMPOBaH. HOUblo B HUMXKHEN
obpasytolleit Tpybonposoaa B pesynbTaTe pasrepMeTM3auumn BO3HWMKaeT oTeepctue auvametrpom 10 cm. Bpems
NMKBMAAUMN yTedKM coctasaneT 400 cek. MeTeoycnioBua: CKOPOCTb BeTpa Ha BbicoTe 10 m - 2,1 m/c, TemnepaTypa
Bo3ayxa - 30 °C, obnayHocTb - 50%. Mpodunb BeTpa annpoKCMMUPYETCA CTEMNEHHOW 3aBUCUMOCTbLIO C MOKa3aTeem -
0,22.

OI'Ipe,CI,EJ'IVITb KOHUEHTpaunun xnopumnaHa B aTl\Aocd)epe, a TaKXe pacnpegeneHne Tokcoao3sbl B30HE XMMNYECKOTO
3apaxeHuA, rge BO3MOXHO CMePTE/IbHOE NOpa*KeHne He3alWwnweHHbIX J'HO,D,EVI Ha OTKprTOﬁ MECTHOCTU.

Pewenune:
1. Mo ycnosMaAmM XpaHeHUA U XapaKTepy pa3pyLieHma onpeaensaem TUN cUeHapua aBapmnHoOm cutyaumm - 2.

2. C yyeTom KOMMeHTapusa K dopmyne (14) onpeaensem pacxogq, Bbibpoca gews = 10,3 Kr/c.

3
3. Onpegenaem nnotHocTb OB B BbiBpoce no popmyne (18) pzm = 2,65 kr/™”
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4. Mo dopmyne (16) onpeaensem ANMTeNbHOCTb BbiBpoCca t;“ =400 c .

5. MocKonbKy BbIBPOC OCyLLEecTBAAeTCA C BbicOTbl 0,5 M M NJOTHOCTb BbiBpoca 60/blie NAOTHOCTM BO34yXa,

T
BblCOTa BTOPUYHOro ob6naka B Ha4ya/bHOM ceyeHUM Oblna NpPUHATA H2 =0,5Mm, Toraa no ¢opmyne (20)
paccYMTbIBAETCA WIMPUHA CeYEHUNN BTOPMUUYHOro obnaka (wnelida) B HauyanbHbI MOMEHT BpemeHU (Ha mecTe Bbibpoca)

B"=4,6wm,

6. C ucnonb3oBaHWeM AaHHbIX Tabanupsl N 7-4 onpegensem Knacc ycTonuneocT aTmocoepbl - E.

7. C ucnonb3oBaHMem AaHHbIX Tabnuy N 7-5 - 7-7 onpegensem KoapPUUMEHTbI, MCNOb3yemble Npu pacyeTe
Ancnepcun, CKOpoCTU NogMeLlnBaHUs Bo3ayxa B obnako.

8. [na onpeaeneHMa KOHUEHTpauuu xaopumaHa B atmocdepe (122) - (123) yMcneHHO pellaem cuctemy
06bIKHOBEHHbIX AnddepeHUnanbHbIX ypaBHeHWUN (124) - (132) c ucnonb3oBaHnem ypasHeHMin (118) - (121) ana ctaauu
NCTeYyeHua rasa B OTCYTCTBMM NPO/NBA.

9. Mo dopmynam (136) - (137) paccunTbiBaeM MnoJie KOHLEHTpaLmMu Npu Bbibpoce ra3aoobpasHOro xjaopumaHa us
Tpybonposoaa. CoOTBETCTBYHOLME 3HAYEHMA KOHLEHTPALMM Ha OcY BbiIBpoca NpuBeAeHbl Ha pUCyHKe 9-4.

10

7 , Kr/Ky6. m

pPauusi Ha UeHTparibHOu ocu
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\

\\

\\
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PucyHok 9-4. MakcumanbHasa KOHLEHTPaLMA Ha ocu obnaKa
(8 HanpaBneHWn no BeTpy) Npu Bbibpoce xnopumaHa (Npumep 2)

10. B cooTBeTcTBMM C NyHKTOM 40 HacToswero PyKoBoACTBa M MO 3HAaYEHUID CMepTesibHOM TOKCOA03bl As
xnopumaHa 11 mr-MmunH/n onpegensem pasmepbl 30Hbl CMePTEIbHOMO NopaKeHUs (PUCYHKM 9-5, 9-6). MpoTAKEHHOCTb
30Hbl CMepTEe/NIbHOro noparkeHma coctasaaetr 905 m. MakcMmanbHaa BbicoTa - 4,45 M Ha paccTtoAHuMM 382 m.
MakcmanbHada wupmHa 407 m Ha paccTtoaHum 566 m.
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PUcyHOK 9-6. Paszmepbl 30Hbl CMepTe/ibHOro NOPaXKeHMUA
Ha MOBEPXHOCTU 3eM/IM NPWU Bblibpoce xopumaHa (npumep 2)

11. B cooTBeTcTBUM Cc nyHKTOM 40 HactoAwero PyKoBoACTBa M MO 3HAYEHWIO MOPOrOBOM TOKCOAO3bl ANA
xnopumaxa 0,75 mr-muH/n onpegensem pasmepbl 30HbI NOPOTrOBOro BO34encTBNA (PUCYHKM 9-5, 9-6). MpoTaKeHHOCTb
30Hbl NoporoBoro BosgencrTeuns - 4077 m. MakcumanbHas BbicoTa - 22,3 M Ha paccToaHun 1677 m. MakcnmanbHasn
WKnpuHa - 874 m Ha pacctoaHmun 1844 m.

Mpumep 3. Ha obbeKkTe xpaHeHua OB, pacnonoxXeHHOM B npeaenax HeboAbWOro roposaa, UMeeTca eMKOCTb
o6bemom 100 m3. OHa Ha 50% 3anOnHEHa CHMMKEHHbIM aMMMaKoM Noj, AasaeHnem. AMMUaK B eMKOCTU MmeeT
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TeMnepaTypy oKpy:katowei cpeapl - 30 °C. EMKOCTb CTOMT Ha 6ETOHHOM MOBEPXHOCTHU.

OueHnTb, NoNaraa Hanxyalwue ycnoBua pacceaHua, NocaeacTBUA aBapum B Cllydae MIHOBEHHOIO pas3pyLlleHua
emKocTun. MNMpu oueHKe TOKCMYECKOro Nopa*KeHnA NCNosib30BaTh BpemsA aKcnosmumnm - 30 MuH.

PeweHrwne:

1. Mo ycnoBMAM XpaHEHMA U XapaKTepy paspyLlieHUsa onpeaensem TUN CLEeHapus aBapuiHOW cutyauun - 3.
CornacHo nNyHKTy 22 HacToslero PykoBoACTBa B KauecTBe HauxyALlunX yCAOBUI paccesHMA NPUHUMAETCA CKOPOCTb
BeTpa Ha BbicoTe 10 m - 1,0 m/c, ycToiumBocTb aTmocdepbl - Knacc F. Boibrpaem TMN noAcTMnatoLLein noBepxHOCTH,
HafJ, KOTOPOM NPOUCXOANT pacceaHmne, - LEHTP MaslbiX TOPOAOB, C XapaKTepHbIM pasmepom wepoxosatocty 0,55 m.

2. Bpema akcnosmumun npuHnmaem pasHbim 30 MUH.
3. Mo ¢popmyne (24) onpeaensem maccy rasooit ¢pasbl B emKocTu - 393,16 Kr.

4. No obbemy emkoctu (100 m3), ctenenn 3anonHeHms (50%) M NNOTHOCTM KnAKoM dasbl ammuaka 681 kr/m?
onpeaensieM maccy *Kugkon ¢asbl B eMkocTh - 34050 Kr.

5. Mo ¢opmyne (25) onpepensem maccy ammmaka, MOCTynawllylo B nepsuyHoe o06s1aKo B BuAe rasa,
obpa3oBaBLIErocs npu BCKUMNaHMM NeperpeTon xuakoi ¢asbl - 6577,65 Kr.

6. No dopmyne (26) onpepensem maccy ammuaKka, NOCTynatoLLyt0 B NepBuYHOe 06/s1aKo B BUAE a3p030/1,
obpasoBaBlUErocs NPy BCKUMNAHUWU Meperpeton Kuakon ¢asbl, - 6577,65 Kkr. CornacHo (27) 3To Ke KOAUYECTBO
XUAKOro aMMMaKa 3a43aemM B NepBnMYHOM obnaKe B HaYane pacceaHus.

7. No dopmyne (29) onpegensem nnowaab nponmsa - 613,65 m2. ITy e BEAMUMHY COFNAcHO MpasuAy,
npusegeHHomy nocne ¢opmynbl (29), NPUHMMAEM B KayecTBe MIOLWAAM KOHTAKTa XUAKoM ¢asbl C nogcTunatowen
NOBEPXHOCTbIO.

8. Mo ¢popmyne (31) aaBneHMe HacbILLEHHbIX NAapOB NPU TeMMepaType OKpyKatoLllero Bosayxa - 8718 mm. pT. cT.

9. Mo ¢opmyne (30) onpegensem BpemMA WMHTEHCMBHOIO KuMeHusa, B TeyeHWe Kotoporo OB nocTynaet B
nepsuyHoe obaako n3 npoauea, - 13 c.

10. No ¢dopmyne (28) onpeaensem maccy rasa, NOCTynuBLUEro B nepBuMyYHoe 06/1aKO OT MpPoaMBa NpwU ero
Kuneuuu, - 183,73 Kr.

11. Mo dpopmyne (23) onpeasensem maccy ammuaka B nepBuyHom obnake - 13732,2 Kr.

12. CornacHo dopmyne (35) 3apaem paBHbiMK O Kr/c obLime pacxodbl aMmuaKa M HauyanbHbIN Pacxos, *KUAKOM
¢$asbl amMmnaKa B C/ieAyHoLWNX BTOPUYHbIX 0b61aKax:

B 06/1aKe, 06pasyoLWEMCA NPU UCTEYEHUN KNAKON da3bl;

B 06naKe, 06pasytoLLEeMCc NPU UCTEYEHUU KUAKOM a3kl Nocae oTceYeHUA aBapuUIiHOro y4acTKa;
B 0bnaKe, o6pasytoLemMcs Npu UCTeYeHNn ra3osoit Gasbl NPU HaAMYMK NPOJIUBA;

B 0b61aKe, 06pasytoLemcs Npu UCTeYeHnn razoBoi ¢hasbl B OTCYTCTBME NPOJINBA;

B 0bnaKke, obpasyloLemcs Npu ncnapeHnn us obopyaosaHums.

CornacHo ¢opmyne (37) Takke mnonaraem pasBHbiM 0 CeKyHA ANUTENbHOCTM Bbi6poca ammuaka B
COOTBETCTBYIOLLMX BTOPUYHBIX 061aKax.

CornacHo popmynam (40), (44) n (45) TakKe nonaraem paBHbIM HY/HO Hava/NbHble MNIOTHOCTM aMMMaKa B 3TUX
¥Ke BTOPUYHbIX 06/1aKaX, X NONYLIMPUHY U BbICOTY.

13. Mo ¢opmyne (39) onpegensem NAOTHOCTb aMMMaKa B rasosoi ¢ase (npu gasneHnm 101325 MNa (1 atm) u
Temnepatype KuneHusa -33,6 °C) - 0,865 kr/m3. 3Ta e BeNMUMHA NONAraeTca paBHOM HayasbHOW MAOTHOCTM BO
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BTOpPMYHOM 061aKe, 06 pasytolwemMcs Npu ucnapeHnn ¢ npoanea. HavanbHyo TemnepaTtypy B NepPBUYHOM U BTOPUYHOM
obnakax onpegennem Kak Temnepatypy KuneHma 240 K.

14. Mo dopmyne (38) onpesensaem HauyaNbHYIO NAOTHOCTb NEPBUYHOro obnaka - 1,76 kr/m3.
15. Mo ¢popmyne (41) onpenensem HavyanbHbIA PaaUyC U BbICOTY NEPBUYHOIO 06a1aKa, OHU paBHbl 13,55 m.

16. No popmyne (42) onpeaensem nonylnpuHy BTopuUYHOro obnaka, obpasyolleroca Ha CTaanmn ncnapeHus
aMMMaKa M3 NpoJinBa B OTCYTCTBME razoobpasHoro Bbibpoca, - 12,39 m.

17. No popmyne (43) onpeaensem BbiCOTY, OHa paBHa 1,19 m.

18. No ¢opmyne (34) onpenensem CKOPOCTb MCMapeHMAa C NMOBEPXHOCTM MPOAMBA M PaCcXol aMMMUaKa BO
BTOPMYHOM 06n1aKe, 06pasyroLLeMca Ha CTaauu UcnapeHus n3 npoansa, oHa pasHa 4,52 kr/c. Mpu pacyeTte ncnapeHuns
MCNONb30Banacb HavyanbHasa 3pPeKTUBHAA CKOPOCTb BTOPUYHOIrO 0b61aKa, 06pasyroLeroca Ha CTagmMm UcnapeHus us
nponuea, kotopan pasHa 0,18 m/c. CornacHo ¢popmyne (35) pacxog ammuaka B *KMAKOM pase BO BTOPMUYHOM 0b61aKe,
obpasytolemca Ha cTagun ncnapeHus OB 13 NpoaunBa, NofaraeTca PaBHbIM HYO.

19. No popmyne (36) onpeaensem spems ncnapeHuns npoamnsa - 4580 c.

20. XapaKTepHbIA pasmep LEepOXoBaTOCTU COrAacHO NyHKTy 24 HacTosiwero PykoBoacTBa onpeaensem no
Tabamue N 7-3 - 0,55 M - LeHTpbl ManbiX rOPO0B.

21. CornacHo nyHKTy 23 HacTosLero PykoBoAcTBa onpegensem nokasarte/ib CTEMEHU B CTENEHHOM 3aBUCMMOCTH
CKOpOoCTU BeTpa OT BbicOTbl - 0.655. C noOmoLLbO 3TOro noKasaTensa OyaeT annpoOKCMMMPOBATLCA CKOPOCTb B
atmocdepHom csioe 20 M Hag, NOBEPXHOCTbIO 3EMJIN.

22. No ¢popmyne (94) ¢ ucnonbzoBaHnem Tabauupl N 7-6 onpeaensem macwtab MoHuHa - ObyxoBsa - 23,49 m.
23. Mo dopmyne (95) onpeaensem gMHaMUYECKYHO CKOpocTb - 0,07 m/c.
24. C ucnonbsosBaHuem T1abnaunubl N 7-7 onpeaensaem KoadOUUMEHT ANA pacyeTa paccesHuA.

25. [ins onpefeneHns KOHUEHTpauuii ammmaka B atmocdepe npu pacnpocTpaHeHnn nepsmMyHoro obiaka no
dopmynam (105) - (106) umcneHHo pewwaem cuctemy o6bIKHOBEHHbIX AnddepeHUnanbHblx ypasHeHnn (107) - (115) c
ncnonb3oBaHMem ypasHeHu (101) - (104).

26. Ha cTagmm ncnapeHuns 13 nNposaMsa NAOTHOCTb aMMMaka B obpasytolemca sTopuuHom obnake 0,87 kr/m3,
YTO MeHblle MAOTHOCTM OKpyatollero Bo3ayxa (1,16 kr/m3), nostomy ana pacyeTa KOHUEHTPALMIA BO BTOPUYHOM
obnake MCNonb3yem COOTHOLWEHMA U3 meToguku "TOKCU-2".

27. CornacHo nyHKTy 40 HacToswero PykoBoAcTBa cpaBHEHMEM C MOPOTroBbIMM U CMEPTEIbHbIMM TOKCOA4,03aMM
ANS aMMKWaKa onpeaensem paccTosHue, B npeaesnax KoToporo byaeT Hab1loAaTbCA COOTBETCTBYIOLLEE NMOPaXKeHue.

Ha noBepxHOCTN 3eM/IN NPOTAMKEHHOCTb 30HbI CMEPTENLHOFO NOPAXKEHUA COCTaBAAET 212 M B HanpaBieHUMU
BeTpa n 160 m B HanpaBaeHMn NpoTme BeTpa. LLInpmMHa 30HbI cMepTenbHOro nopa*keHma coctasnaeT 393 m Ha 40 m oT
MmecTa Bblbpoca.

Ha noBepxHOCTU 3eMAN NPOTAXKEHHOCTb 30Hbl MOPOrOBOr0 BO3AEWCTBUA COCTaBaseT 863 M B HamnpaBaeHUU
BeTpa 1 385 m B HanpasaeHUn NpoTus BeTpa. LLInpnHa 30HbI CMepTeNbHOro NnopaxkeHuna coctasndeT 1186 m Ha 360 m
OT MecTa Bblbpoca.

Pe3ynbTaTbl pacyeTa 30H CMEPTENbHOrO NOpParkeHUA U NOPOroBOro BO3AenCcTBUA NpUBeAeHbl Ha PUCYHKax 9-7,
9-8. Ha pucyHKe 9-7 noKasaHbl rpaHuLbl 3TUX 30H Ha NMOBEPXHOCTU 3eM/IM, @ Ha PUCYHKe 9-8 - B BEpPTMKa/NbHOM
NAOCKOCTM, Mpoxodslleir yepe3 ocb Bblbpoca. [Mon0XKeHU0 mecTa Bblbpoca Ha 3TUX PUCYHKAX COOTBETCTBYIOT
NpocTpaHcTBeHHble KoopauHaThl (0,0,0).
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PUcyHOK 9-7. 30Hbl CMepTeIbHOro NOPa*KeHUA 1 NOPOroBoro
BO3ZeMCTBUA Ha NOBEPXHOCTU 3eMJIM MpK Bblbpoce
ammmaka (npumep 3)
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PucyHok 9-8. 30Hbl cmepTeNbHOro NopaXKeHua n NoporoBoro
BO34EMCTBUA B BEPTUKANIbHOM NIOCKOCTU, NPOXOAALLEN Yepes OCb
Bbibpoca, Npu Bbibpoce ammumaka (npumep 3)

Mpumep 4. MponcXoauT YacTUYHOE paspyLueHne Tpybonposoaa, MAYLEro OT EMKOCTU C XMUAKUM MPonaHom.
TpybonpoBog, coaepnT xXuakyto ¢pasy. B pesynbrate nponcxoguTt Bbi6poc nponaxa.

EMKOCTb coAepKuT 4 TOHHbI XNAKOro nponaHa. Tpy6onpoBoa AMaMeTpomM 5 CM MAET OT HUMKHEN YacTM EMKOCTH.
BbicoTa ypoBHA *ugKon dasbl Hag Tpybonposogom 0,5 m. [laBneHne B emKocTn 9,2 atm, Temnepatypa - 18,5 °C.

ABapwiiHoe oTBepcTue (pasrepmeTusauma) B Tpybonposose nmeeT 3ddeKTUBHLIN AMameTp 2 cm (naowaab 3,14
cm?). Mecto paspylieHus Tpybonposoaa HaxoAMTcA Ha paccToaHnmn 41 meTpa oT emKocTu. MpeanonaraeTcs, 4To yepes
60 cekyHg, nocae paspyLieHUa NPOUCXOANT OTCeYeHNe aBapUIMHOTO yYacTKa.

BbIBpoC nponcxoaAnT Ha NecyaHyto NoYBY, pacceaHne NPOUCXOAUT HaJ POBHbBIM MOJIEM C TPABOM BbicoTOM A0 15
cm. Temnepatypa Bo3ayxa v nousbl 20,5 °C. CKopocTb BeTpa Ha BbicoTe 10 m - 6 m/c. Knacc yctoitunsoctv atmocoepbl
-D.

OueHuTb pa3mepbl I'IO)KapOB3prBOOI'IaCHOﬁ 30HblI, BO3HMKaIOIJJ,e[;1 B pe3ysibTaTte TakoM aBapun.

PeweHwue:
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Mpu peleHnmn NCcnoib3yem XapaKTePUCTMKM NponaHa, npuseseHHble B Tabanue N 7-1.

BbibMpaem TMN noAcTu/alowen NMoBEPXHOCTU, Had KOTOPOW MpoucxoauT pacceaHue "TpaBa go 15 cm", ¢
XapaKTepHbIM pasmepom wepoxosatoctm 0,01 m.

Mpu pacyete KMNeHWA NposaMBa NPU BbINALEHUN XUAKOCTM Ha NOACTUNAIOLWLYIO MOBEPXHOCTb COr/IaCHO
NCXOA4HbIM AaHHbIM B Ka4eCTBE NOBEPXHOCTU NPO/sInBa 6epETCFI necokK co CBOI‘;ICTBaMVI, npmneeaeHHbIMU B Ta6ﬂMLl,e N
7-8.

1. Mo ycnoBuaAM XpaHEHUA U XapaKTepy paspyLleHns onpeaensem TMn cueHapua aBapuinHoi cutyauum - 4.

2. Mo dopmyne (39) onpegensem NNOTHOCTb ra3oBoi ¢asbl NponaHa npu 1 aTm U TemnepaType KunexHms - 2,29
Kr/m3.

3. B KauecTBe BCNOMOraTeibHOM BEAMYNHBI ONpesensieM NAOTHOCTb ra3oBoi gpa3sbl NponaHa B 060pya0BaHMM -
14,16 kr/m>.

4. Mo BcnomoratenbHoii ¢opmyne (46) onpepensdem QAaBNeHME HaCbIWEHHbIX MapoB MponaHa npu
CyLlecTByloLLEN TemnepaType B obopyaoBaHun - 774463 Ma.

5. Mo BcnomoratenbHoli ¢opmyne (46) onpeaensem MAOTHOCTb HacbilEHHbIX NapoB nponaHa npu
cylecTsytoLLel TemnepaType B 06opyaosaHum - 14,06 Kr/m>.

6. B KauecTBe BCMOMOraTe/IbHON BENNYMHbLI onpegensem NAOTHOCTb ra3oBoM ¢asbl Npy TemnepaType K1neHus
¥ AaBNEeHUM HaCbILEHHOro napa, COOTBETCTBYIOLLEM TEMMEPaType XUAKOCTU B 060pya0BaHuH, - 17,76 Kr/m>.

7. No dopmyne (48) onpepensem ob6WMIA (KMAKOCTM U rasa) pacxon, B Bbibpoce M3 paspyLIEHHOro
060pyA0BaHMA (A0 OTceyeHMA aBapuMHOro yyacTka) - 4,97 kr/c.

8. Mo dopmyne (49) onpepensem obWMIA (KMAKOCTM M rasa) pacxos B Bblbpoce M3 paspyLlEeHHOro
obopyaoBaHua (Nocsie oTcedeHns aBapunHoOro yyacrtka) - 4,95 kr/c.

9. Mo ¢dopmyne (31) onpenensem paeneHMe HaCbILLEHHbIX NAPOB MPONaHa NPy TeMNeEPaAType OKPYKatoLWero
Bo3ayxa 6125 mm. pT. CT.

10. Mo ¢opmyne (58) onpenensem pacxon rasa, obpasosasLIeroca NPU BCKMNAHWUM NeperpeToi XUAKocTu, B
BbIbpoce 13 paspyweHHoro obopyaosBaHma (40 oTceueHns aBapuinHOro yvacTtka) - 1,52 kr/c.

11. No dopmyne (58) onpeaensem pacxon *KUAKOCTU (B BUAE asp030/id, 06pa3oBaBLIErocs NPU BCKUMAHUK
neperpeTom *KMAKOCTH) B BbIBpOCe U3 paspyLleHHoro o6opyaoBaHua (4,0 oTceuyeHna aBapuinHoro yyacTka) - 1,52 kr/c.
ITy Xe Be/MYMHY NoJsiaraeM pPaBHOW pacxody npornaHa B Kuakoi ¢ase (B BMAE asp030/a) B HAYa/IbHOM CEYEHUU
BTOPUYHOro ob61aka, 06pasytoL,erocs Ha CTagmm UctedeHmn *Kugkom ¢asbl (40 OTce4eHUA aBapUIMHOIO yYacTKa).

12. C nomowbto dopmynbl (53) BbinoNHAEM NpeaBapuTebHbIMA pacyeT BpeMeHW BbipaBHUBAHWUA CKOPOCTEN
KMMNEHUA 1 UCnapeHus 3a cHeT TenaomaccoobmeHa ¢ Bo3ayxom - 1,8 c.

13. No ¢opmyne (61) onpemensem pacxoh nponaHa B rasosoi ¢ase, obpasoBaslUECA NPU BCKMNAHUK
neperpeToin XuAKocTu, B Bbibpoce 13 paspylueHHoro o6opyaosaHma (Mocie oTceYeHna aBapuMHOro ydactka) - 1,51
Kr/c.

14. Mo dopmyne (62) onpegensem pacxog MAKOro nponaHa (B Buae aspo3ons, obpasosaslueroca npu
BCKMNaHUWN Neperpeton »MAKOCTU) B Bbibpoce U3 paspylleHHoro obopyaoBaHua (nocie oTcevyeHUs aBapuiAHOro
yyactka) - 1,51 Kr/c. 3Ty Ke BeAuYMHy nonaraem paBHOM pacxody nponaHa B XugKkoi ¢dase (B Buae asposons) B
Haya/IbHOM CeYeHMM BTOPUUYHOro obnaKa, 06pasylowerocs Ha CTaaumn UcTedeHus Xugkon ¢asbl (nocne oTceyeHus
aBapUIMHOTO y4acTKa).

15. Onpepensem Bpems UCNAPEHMA N3 NPOANBA BCEFO BbIOPOLIEHHOFO NponaHa, B TOM YUC/Ie NOC/e OTCeYeHMA
aBapPUMHOro y4acTKa, - 651 c.

16. Mo dopmyne (55) npoBoaMm NpeaBapUTENbHbIN pacyeT BpemeHn GopMUPOBaHUA NepPBUUYHOrO 0bnaka Ha
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CTagnun nctedeHna XMAKoCtn U3 paspyweHHoro O60pyp,OBaHI/IFI A0 OTCe4YeHunA aBapMﬁHOFO y4acCTKa - 1,8c.

17. No dopmyne (56) agenaem npeasapuTeNbHbIN pacyeT BpemeHn GOpPMUpPOBaAHMA NepBUYHOro obaaka Ha
CTagun UCTEUYEHUSA }KNAKOCTU U3 paspyLLleHHOro obopyaoBaHMA NoC/ie OTCeYeHUs aBapuiMHoro ydacTtka - O c.

18. No popmyne (54) onpegensem naowanb NpoaMBa nponaHa Ha ctagnn GopmMmnpoBaHUA NepBUYHOro obnaka
- 0,14 m? Mocne dopmynbl (56) NpupaBHMBaEeM 3Ty BEAMYMHY K MAOWAAM KOHTaKTa Npo/avBa C NOACTMAAOLLEN
NOBEPXHOCTbIO Ha cTaaMn popmMUpPOBaHMA NepBMYHOro obakKa.

19. C nomoubto dopmynbl (53) okoHYaTeNbHO onpeaensem Bpema GopMmnpoBaHna nepsuyHoro obiaka - 0,12
c. CornacHo pacuety no ¢popmyne (55) nepsuuHoe obnako GopmMuMpyeTca Ha CTafUU UCTEUYEHUA MKUAKOCTM U3
pa3pyLieHHoro obopyaoBaHuA A0 OTCeYeHUA aBapuiHOro ydyactka. Bpemsa ¢dopmmuposaHusa nepsuyHoro obnaka Ha
CTaAMM UCTEYEHUA XUAKOCTU U3 paspylleHHOro obopyaoBaHMA MOC/e OTCeYEHMA aBapPUMHOrO yyacTKa COracHo
dopmyne (56) pasHo O c.

20. Mo d¢opmyne (69) onpegensem AOAUTENBHOCTb CTaAMM WCTEYEHUA KUAKOCTM U3 pPaspyLUEHHOro
060py0BaHMA 40 OTCeYeHMs aBapuIAHOTO yYacTKa - 59,88 c.

21. Mo d¢opmyne (69) onpeaensem AAUTENbHOCTb CTaAUM MUCTEUEHUA KUAKOCTM M3 pPaspyLIeHHOro
obopyaoBaHMA NOC/ie OTCeYEHMA aBaPUIMHOTO y4acTKa - 8,27 c.

22. No dopmyne (50) onpenensaem maccy nponaHa B nepsuyHom obnake - 0,38 kr. CornacHo popmyne (51) B
HayaNbHbIN MOMEHT BPeMEHW B nepBuMYHOM obnake Haxoautca 0.19 Kr »Kuakoro nponana. Mo ¢dopmyne (79)
PaccuMTbiBAEM HayaNbHYIO MAOTHOCTb NepsBuYHOro obnaka 4,56 kr/m3. Mo dpopmyne (84) onpepensem paguyc u
BbICOTY NepBMYHOro obsaka - 0,3 m. HayanbHas TemnepaTypa B nepBMyYHOM obnake coctasasfeT 231 K.

23. Mo dpopmyne (72) onpepensem naowags NpoanBa nponaxa - 5,17 m2.

24. Mo dopmyne (85), nepsbiii BapMaHT, onpeaensem NoaylwMpuHy BTopMyHoro obnaka, obpasytolierocs Ha
CTagMn UCTEYEHUM MpPOMaHa B XMAKoi ¢dase ([0 oTceyeHMa aBapuitHOro yyactka), - 1.13698 m. MNo dopmyne (88)
onpegensiem BbICOTy 3T0ro obnaka - 0,13 m.

25. Mo dopmyne (57) pacxon nponaHa BO BTOPUYHOM 0bnake, obpasylollemca Ha CTagum UCTEYEHUM KUOKON
¢dasbl (40 oTceueHMA aBapuIHOTo yYacTKa), coctasnseT 3,14 Kr/c. HayanbHbIN pacxog nponaHa B ra3osoit ¢hase B 3ToM
BTOpMYHOM obnake coctasnset 1,62 Kr/c. HayanbHasa cKOpoCTb NepemelleHnn 3Toro obnaka coctasnset 2,37 m/c. Mo
dopmyne (80) paccumtbiBaem HayanbHYIO MAOTHOCTb Cpebl B 3TOM obnake - 4,44 kr/m3. HayanbHasa Temnepatypa BO
BTOpMYHOM 0b1aKke cocTasnsier 231 K.

26. No dopmyne (86), nepsbili BapuaHT, onpesensem noaywmnpuHy BTopMYyHoro obiaka, obpasyroLLerocs Ha
CTaAMN UCTEYEHMM MpPONaHa B XUAKoW dase (Nnocne oTcevyeHUs aBapuMHOro yvactka), - 1,14 m. No dopmyne (89)
onpeaensieM BbiCOTy 3Toro obnaka - 0,13 m.

27. No dopmyne (57) pacxoa nponaHa BO BTOPUYHOM 0bnake, obpasylollemca Ha CTagum UCTEYEHUM KUAKON
¢dasbl (nocne otceyeHnsa aBapuMHOro yyactka), coctasnsaet 3,13 Kr/c. HayanbHbIN pacxod nponaHa B razosoi ¢ase B
3TOM BTOpPUYHOM ObnaKe cocTaBaseT 1,62 Kr/c. HauanbHaa cKOPOCTb NepemelleHuns atoro obnaka cocrasnset 2,37
m/c. Mo dopmyne (81) paccunTbiBaeM HauyanbHYH MAOTHOCTb cpeapl B 3Tom obnake - 4,44 kr/m3. HauvanbHas
TemnepaTtypa Bo BTopMyHOM obniake coctaBnneT 231 K.

28. Mo popmynam (73), (75) n (78) nonyyaem, 4To ANNTENBHOCTU TaKMX 3TANOB, KaK UCTEYEHMA U3 Pa3pyLLEHHOro
obopyaoBaHNA rasa Nnpu HaaNYMmM NPOJIMBA, UCTEYEHUE ra3a B OTCYTCTBUE NPOJIMBA U UCMapeHne U3 eMKOCTU, PaBHbl
HY/1t0, TO €CTb 3TV CTaAUMU B pacCMaTPMBaEMOW aBapUIMHOMN CUTyaLMK OTCYTCTBYIOT.

29. Mo ¢opmyne (87) onpenensem NoAyWMPUHY BTOPUUYHOrO 06/1aKa, obpasytoweroca Ha CTaann UcnapeHns
nponaHa 13 NPoanBa B OTCYTCTBUE Bbibpoca 13 obopyaosaHus, - 1,14 m. Mo dopmyne (91) onpesensiem BbICOTY 3TOro
BTOpMYHOro obnaka - 0,01 m. CpeaHAa Hadva/ibHas CKOPOCTb nepemedieHua 3Toro obnaka coctasnsert 1,46 m/c. Mo
dopmyne (66) onpesensem pacxoq nponaHa 8 3Tom obnake - 0,08 Kr/c. CornacHo ¢popmyne (63) unakas dpasa 8 sTom
BTOpPUYHOM obnake otcyTcTByeT. CornacHo ¢popmye (83) HauanbHasa NNOTHOCTb 3TOro obnaka coctasnset 2,29 kr/m3,
HayanbHas TemnepaTtypa Bo BTOpU4yHOM obnake coctaBnseT 231 K.
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30. Mo dopmyne (71) onpesensem Bpemsa UCNAPEHUs NPOJIMBa NPONaHa NocAe OKOHYaHUA UCTEYEHUA KUAKOM
¢dasbl - 1462 c.

31. XapaKTepHbI pasmep LIEepOoXoBaTOCTU COracHO NyHKTy 21 HacToawero PykoBoAcCTBa onpenensem Mo
Tabanue N 7-1 NpunoxkeHunsa N 7 HacTosAwero Pykosoacrtea - 0,01 m.

32. CornacHo nyHKTy 23 HacTosLLero PyKoBoACTBa onpeaensem nokasartesib CTEMNEHU B CTENEHHOM 3aBUCMMOCTH
CKopocTn BeTpa OT BbicoTbl - 0,19. C momolblo 3TOro MoKasaTena Oyaer annpoKCMMMUPOBATBCA CKOPOCTb B
atmocdepHom cnioe 20 M Hag, NOBEPXHOCTBIO 3EMIN.

33. Mo ¢dopmyne (94) ¢ mucnonbszoBaHnem Tabanubl N 7-6 MpunoxkeHna N 7 HactoAwero PykoBoacTsa
onpeaensem macwTtab MoHuHa - ObyxoBa - beckoHeyHo 6o/blIaA BEIMYMHA.

34. Mo ¢popmyne (95) onpesensaem AMHaMMUYECKYIO CKOPOCTb - 0,35 m/c.

35. Cucnonb3oBaHmem Tabaunupbl N 7-7 Mpunoxkennsa N 7 HacTosAwero PykoBoacTBa onpeaensem Heobxoanmolit
KO3pPUUMEHT ANA pacyeTa pacceaHus.

36. lnA onpeaeneHus KOHUEHTpauUuii nponaHa B atmocdepe npu pacnpocTpaHeHnn nepsuyHoro obnaka (105)
- (106) uncneHHo pelwaem cuctemy 0bbIKHOBEHHbIX AnddepeHLnanbHbix ypasHeHun (107) - (115) ¢ ucnonbsosaHnem
ypaBHeHuit (101) - (104).

37. CornacHo pasgeny VI Hactosuwero PyKkosoacTBa onpegensem pasmepbl 30H CO B3PbIBOONACHOM
KOHLLEHTpaLMEN.

PesynbTaTbl pacyeTa 30H ¢ KoHueHTpaumen BKIMP, HKMP v 0,5 HKMP npeacrasneHbl Ha pucyHKax 9-9, 9-10. Ha
pUCyHKe 9-9 noKasaHbl rpaHuLLbl 3TUX 30H Ha NMOBEPXHOCTM 3eMJ/IN, @ HA PUCYHKe 9-10 - B BEPTMKA/IbHOM NAOCKOCTH,
npoxoasiuei yepes ocb BblObpoca. MonoxeHUo MmecTa BbIBpoca Ha 3TUX PUCYHKaX COOTBETCTBYHOT MPOCTPAHCTBEHHbIE
KoopauHarel (0,0,0).

3HaueHuna KoHueHTpauui, kr/m® (nnockoctb XY, Z = 0.0 m)
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PucyHoK 9-9. 30Hbl AOCTUXKEHUA KOHUeHTpawmen BKMP, HKMP 1 0,5
HKMP Ha noBepxHOCTM 3emauM Npu Bbibpoce nponaHa (npumep 4)

3HaueHua KoHueHTpaumii, kr/m3 (nnockoctb XZ, Y = 0.0 m)

PucyHoK 9-10. 30Hbl AOCTUXKEHUA KOHUeHTpauuen BKMNP, HKMP
1 0,5 HKMP B BepTMKanbHOM NNOCKOCTW, NPOX0OAsLLen Yyepes ocb
BblbpoOCa, Npu Bbibpoce nponaHa (npumep 4)
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MpunorxkeHue N 10

K PykoBoacTBY no 6e3onacHocTu

"MeToanKa MmoaennmpoBaHMA pacnpocTpaHeHUs
aBapuIiHbIX BbIBPOCOB onacHbIX Bew,ecTs",
yTBEPHKAEHHOMY

MpuKasom PegepanbHON CNyKObI

MO 3KO/IOTMYECKOMY, TEXHO/IOTMYECKOMY

W aTOMHOMY HaZ30py

o1 20 anpena 2015 r. N 158

B/TOK-CXEMA PACYETA NOCNEACTBUN ABAPMMHOIO BbIEPOCA OMACHbIX BELLLECTB

Onpeaenenue ycnosuii cogepxadus OB,
METEOYCNOBHH Ha MOMEHT aBapUH, TONOrpadHYECKHX
XapaKTepHCTHK MECTHOCTH, BBIOOD THTIA CH{EHAPHS U
BPEMEHH 3KCIIO3HLHH

Pacyer napametpos Bbibpoca

TepMmonunamMudeckuii pacyer

Ornpenenenie OpoCcTPaHCTBEHHO-BPEMEHHOTO pacnpeneneHns koHenTpauuu OB

Tokcuunoe BelecTso?

OrnpeeneHue NpOCTPAHCTBEHHO-
BPEMEHHOT0 paclpefe/ieHHs
TOKCOJO3BI

OnpeneneHue pasMepa 30HbI, OTPAHHYEHHOH

na BKIIB u 0,5 HKIIB u Macchl BelecTRd,

yUYacTBYIOLIeH BO B3pBIBE (HCMOMB3YETCS B
KA4eCTBE BXOJHOrO MapaMeTpa)

s 3PbIBOOIIACHOE BEIISCTBO ¢

PucyHok 10-1. bnok-cxema pacyeTta NOC/neAcTBUIA aBapUIMHOIo
BbI6pPOCA ONacHbIX BELLECTB
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Mpunorxkenune N 11

K PykoBoacTBY no 6e3onacHocTu

"MeToanKa MmoaennmpoBaHMA pacnpocTpaHeHUs
aBapuIiHbIX BbIBPOCOB onacHbIX Bew,ecTs",
yTBEPHKAEHHOMY

MpuKasom PegepanbHON CNyKObI

MO 3KO/IOTMYECKOMY, TEXHO/IOTMYECKOMY

W aTOMHOMY HaZ30py

o1 20 anpena 2015 r. N 158

PEKOMEHALIMM NO YYETY CNOHbIX MHOTOKOMMOHEHTHbIX CMECEM

PyKoBOACTBO MPUMEHMMO A1 Cy4aeB BbIBPOCA CI0XKHbBIX MHOFOKOMMOHEHTHbIX CMecelt pas3inuHbix OB, B Tom
ymc/e cMecel yrneso4opoaos, NPU 3TOM PEKOMEHAYETCA PacCMaTPMBaTh OAMH U3 ABYX BapUAHTOB:

BapuaHT 1

Ucnonb3yetca "mopaenbHoe" Belw,ecTtBO, CBOWMCTBA KOTOPOrO KOPPEKTHO OMMCbIBAOT COOTBETCTBYHOLLME
du13MYEeCcKMe NpoLecchbl, COOTBETCTBYIOT MMEIOLMMCA 3KCNEPUMEHTANIbHBIM AAHHbIM MO MCNAPEHUIO U KUMEHMUIO
MHOTOKOMMNOHEHTHbIX cmecel. MNpu 3ToOM peKoMeHAYeTCA yYUTbiBaTb, YTO B Cy4ae MHOTOKOMMOHEHTHbIX CMmecel
COCTaB *KUAKOCTHOM U ra3oBoi pa3 MOXKET CyLLeCTBEHHO pa3nyaTbCes.

B KauectBe KoapodumumneHTa v (Co/C.) BbIBMpPaAeTCA NokasaTeNb aanabaTbl, COOTBETCTBYHOLLMIA COCTaBY rasoBoi
¢dasbl MMbo HaxogAwelca M3HaYanbHO B ob6opyaoBaHum (cueHapun 1, 2 pasgena lll HacToawero PykoBoacTsa), iMbo
obpasyollelica nocne ucnapeHns (KMneHus) neperpetoin Kuakon dasbl (cueHapum 3, 4 pasgena lll HacToAwero
PykoBoacTsa).

B KauecTBe NAOTHOCTMU }KUAKOCTU (pxc) BblBUPaETCA NNOTHOCTb XXNAKOW dasbl, OCTaIOLLENCA NOC/e BCKUNaHUA
XUAKOCTU, HaxoadALlelca B 060pya0BaHUN.

B KauyectBe TemnepaTtypbl KuneHus (Twm) BbiBMpaeTcA TemnepaTypa, COOTBETCTBYIOWAA pPaBHOBECHOMY
cocTosiHMIo "Map - XXMAKocTb" npu atTmochepHOM AaBAEHUM B C/ly4ae U3IHTPONUYECKOoro pacwmpeHns OB oT ychosuii
€ro cogepraHua B 060pya0BaHUM.

B KauectBe TensoemkoctTn xugroctn (C,) BbiBMpaeTca TENNOEMKOCTb XUAKOM $asbl, OcTaloulienca nocne
BCKMMNaHMA XULKOCTU, Haxoaawelcs B 060pys0BaHUN,

B KauyecTBe Ten/ioTbl WCnapeHus (AHHCH) Bbibupaetca BenuuuHa, obecneumsalowlas uUcnapeHue

HabaloAaeMOoro Ha NPaKTUKe KOIMYecTBa NeperpeToit XUAKOCTU ANA BblIOpaHHbIX 3HAYEHWUI TemnepaTypbl KMNeHna
(Twwn) M TENNOEMKOCTU XKMAKOCTU (Cp).

B KauyecTBe MONAPHOM Macchbl (,U) BblOMpaeTca BeMUYMHA, COOTBETCTBYIOLWLAA COCTaBy ra3oBoi ¢asbl AMbo
Haxo4AWeNcA M3Ha4YanbHO B obopyaoBaHuu (cueHapum 1, 2 pasgena Il HacToAwero PykoBoacTtea), Anbo
obpasytoluelica nocne ucnapeHus (KUNeHus) neperpeton Kugkon dassl (cueHapum 3, 4 pasgena lll HacToAwero
PykoBoacTsa).

B kauecTBe Tennoemkoctu rasa (C,) BbibMpaeTca BennUYMHa, COOTBETCTBYIOLLAA COCTaBYy rasoBoit ¢asbl AnMbo
HaxogAWenca M3HayanbHO B obopyaoBaHuMu (cueHapum 1, 2 pasgena Il HacToAwero PykoBoacTea), Anbo
obpasytoleiics nocne ucnapeHua (KMneHua) neperpeton Kupkon ¢asel (cueHapum 3, 4 pasgena lll HacToswero
PykoBoacTsa).

Mpu onpeaeneHnm CBOMCTB ra3oBoi Gpasbl PEKOMEHAYETCA YYUTbIBATb U3MEHEHUE v , H e, npu U3MEHEeHUn

coCTaBa rasoBoi ¢asbl, KOTOPOE NPOUCXOAMUT BO BPEMEHW MPWU MCNapeHUM, C O4HOW CTOPOHbLI, 06pasoBaBLLeroca
NpPOAWBA, a C APYroi CTOPOHbI, a3P030/1bHbIX Kanesb, Haxoaawmxca B gpendyrolmx obaakax.

Mpwu onpepeneHnun CBOMCTB KNOKOCTN peKoMeHAYeTCA y4nUTbliBaTb U3MEHEHUE p;;( , Tkun, Cp n AHHCH npu
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M3MEHEHMAX COCTaBa KUAKMX a3, KoTopble MPOMCXOAAT BO BPEMEHW NpW UCNapeHWn, C OAHOW CTOPOHbI, B
06pa3oBaBLLEMCA NPONBE, a C APYrOi CTOPOHbI, B a3P030/1bHbIX Kamn/ifxX, HAXOAAWMXCA B Apendyowmx obnakax.

BapwuaHTt 2
Mcnonb3ytoTca pesynbTaThbl pelleHma pasanyHbIX TepMOgMHAMUUYECKUX 33434 ANA pacyeTa:

$a30BoOro paBHOBECKA CNOXKHbBIX MHOTOKOMMOHEHTHbIX CUCTEM NPU 3aA4aHHOM TemnepaTtype Aas onpeaeneHuns
COCTaBa ra3oBOM U }UAKOCTHOM dpaKUNi, AaBAEHUA HACbIWEHUS;

aAnabaTMyYecKoro pacliMpeHus rasos;

aAnabaTMUYeCcKoro pacliMpeHna BCKUNAtOLLEN KUAKOCTH;

CKOPOCTElN UCTeYeHus;

WHTEHCUBHOCTM KMMNEHMA NPOJINBA;

napametpos OB B o6nake (MpunoxkeHne N 12 K HacToAwemy PykoBoacTBy).
Mpu 3ToMm B 060MX BapMaHTax oA CAOKHBIX MHOTOKOMMOHEHTHbIX CMECeu:

CKOPOCTb ncnapeHuna mn3 npoaneoB U U3 Kanesb (HaXO,D,ﬂLLI,VIXCFI B ,D,pEI\;IdJVIOLLI,MX 06na|<ax), COCTaB U CBOWCTBA
06pa3y+ou.|,el‘/'1cs| rasoBow ¢a3b| onpeaenAarTca Ha OCHOBE SMNUPUYECKUX OaHHbIX nmbo pacyeTHbim nytem C
COOTBETCTBYHOWMM 0b60cHOBaHMEM MeTOoda pacyeTa (TepMO,EI,VIHaN\I/IKa, MOJIERYNIAPHAA ,CI,VIHaMVIKa);

KOHLIEHTPaLMOHHbIe npedenbl pacnpoctpaHeHusa nnameHn (HKMNP u BKMP) n nokasaTenn TOKCUMYHOCTU
(noporosas Tokcopo3a PCtsp, cmepTenbHana Tokcomo3a LCtso, KoadpdpuumeHTbl NpobuT-PyHKLMKM) onpesenaoTca Ha

OCHOBE SMNUNPUYECKUX AaHHbIX;

CTEXMOMETPUNYHECKAA KOHUEHTPAUNA onpenenaeTca Ha OCHOBe COOTBETCTBYHOLWENO COCTaBa rasoBom ¢a3bl.
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MpunorxkeHune N 12

K PykoBoacTBY no 6e3onacHocTu

"MeToanKa MmoaennmpoBaHMA pacnpocTpaHeHUs
aBapuIiHbIX BbIBPOCOB onacHbIX Bew,ecTs",
yTBEPHKAEHHOMY

MpuKasom PegepanbHON CNyKObI

MO 3KO/IOTMYECKOMY, TEXHO/IOTMYECKOMY

W aTOMHOMY HaZ30py

o1 20 anpena 2015 r. N 158

PEKOMEHOALWW NO NPUMEHEHWNIO TEPMOANHAMWYECKNUX PACHETOB

Mpu Mcnonb3oBaHUM PyKoBOACTBA PEKOMEHAYETCA MPUMEHATb TaK¥Ke TepMOAMHAMMUYECKME pacyeTbl, KOTopble
No3BOJIAT A1 CUCTEMbI, HAXOAALLENCA M3HAYa/IbHO NPWU ONpesesieHHbIX AaBAEeHUN U TEMMNEPAType M COCTOoALLEN B
obLEem cyyae M3 MHOMKECTBA Pas/IMYHbIX BELWLECTB 1 ¢a3, a B NPOCTeMLlem CydYae U3 04HOro BelLecTBa, onpeaennTb
ee napameTpbl:

COCTaB Mo BeLLecTBam (KOMMNOHEHTam);
cocTtas no ¢asam;

NoJIHbIN Habop TepMOANHAMUYECKMX NapaMeTpoB (AasneHune, TemnepaTypa, NNOTHOCTb, BHYTPEHHAS SHEprus,
3HTPONWUSA, 3HTaNbNKUA, SHeprusa M'mbbca n 1.4.);

Habop nepBbiX MPOM3BOAHbLIX TEPMOANHAMMYECKMX NAapameTpoB (Hanpumep, CKOPOCTb 3BYKA - 3TO KBaapat
nepsoii NPOU3BOAHOM AaBAEHUA NO NJIOTHOCTH).

TepmognHamunyeckme pacyeTbl MOryT 6bITb nposeaeHbl KOPPEKTHO B C/y4ae, Koraa:

M3BECTEH HayaNbHbIA COCTaB CUCTeMbl (AMBO MONEKYNAPHbIM - Habop M  KOAMYECTBO Pas/IMYHbIX
WMHAMBMAYaNbHbIX BELLECTB, IMBO aTOMapHbIi - 6pyTTo PopMy/ia CMECH PasNnYHbIX BELLECTB);

M3BeCTHbI ABa M06bIX MapameTpa cMecu (Hanpumep, AaBAeHMe U TemnepaTypa);
3ajaHa cTeneHb paBHoBecus (Hanpumep, NosHoe $a3oBoe PpaBHOBECKE NPU OTCYTCTBUMN XMMUYECKUX pPeakLmit).
Mpwu pacyeTe Bcerga npeanosiaraeTca OTCYTCTBUE XMMUYECKUX PeaKLUid.

Mpu npoBeaeHUN TepmoanHammuyeckmx pacdetos (MpunoxeHne N 11 K HacToawemy PykoBoacTsy) peluatoTca
cnegyowme TepMmoanHaMUYecKkue 3agaum:

ANnA pacyeTa napameTpos $a3oBOro paBHOBECUSA CIOKHbIX MHOTOKOMMNOHEHTHbIX cucTem pellaeTca T-P 3agava
onpeaeneHnsa CoCToAHMA NPU SAHHOM AaBAE€HUM U TemnepaType, UCXOAHbIM COCTaB NosaraeTca paBHbIM COCTaBy
XUMAKOM dasbl B HepaspyLweHHom obopyaoBaHuu;

ONA pacyeToB aamMabaTMYeCKOro pacluMpeHus rasos peluaetca S-P 3agaya onpegeneHua COCTOAHMA Mpu
33flaHHOM 3HayeHWMM [aBNEHUA U SHTPOMUM, NPU 3TOM SHTPOMUA MNOaraeTcA PaBHOM SHTPOMUU B UCXOAHOM
COCTOAHUU (B HEpa3pyLLeHHOM 060pyA0BaHMK), a aBNEHME - paBHbIM aTMOChEPHOMY, UCXOAHbIN COCTaB nosiaraeTca
paBHbIM COCTaBY ra3oBoi ¢asbl B HepaspyLlleHHoM o06opyaoBaHuu;

ONs pacyeTa agmMabaTMUECKOro paclMpeHns BCKUNaloWen »KMAKOCTU pellaetcs S-P 3agadva onpegeneHus
COCTOAHUA MPU 3a4aHHOM 3HAYE€HUU OABNEHUA U SHTPOMWUK, NPU 3TOM SHTPOMUS MOJSIAraeTcs PaBHOW SHTPOMNUU B
MCXOAHOM COCTOAIHMM, a AaBJieHMEe - paBHbIM aTMocPepHOMY, MCXOAHbIM COCTAaB NONaraeTcs PaBHbIA COCTaBy B
HepaspyleHHoM ob6opyaoBaHNK;

ONA pacyeTa CKOpPOCTE MCTEYEHUA CO 3BYKOBOM CKOPOCTbIO pelaeTca S-P 3agada onpeneneHua CoCToAHMSA,
BKNHOYAA CKOPOCTb 3BYKa, NPY 3a4aHHOM 3HAY€HUU AaBEHNA U SHTPOMMM, NPU 3TOM IHTPOMMUA NoNAraeTca paBHoW
SHTPOMMM B UCXOAHOM COCTOSIHMM, @ AaB/JeHMe - PaBHbIM aTMOCHEPHOMY, UCXOOHbIMA COCTaB NoOJIaraeTcs PaBHbIM
COCTaBy B HepaspyLeHHOM 060pyL0BaHNN;
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ONA pacyeTa MHTEHCMBHOCTM KMNEeHUA NposmBa pewaetca H-P 3apaya onpefeneHns coCcToAHUA CUCTEMbI NPU
3aZlaHHbIX 3HAYEHUAX SHTANbNUKN (SHEPrMKU) U 4aBAEHUU, NPU STOM SHEpPrua noJsiaraeTca paBHOW CyMMe UCXOAHOW
BHYTPEHHEN 3HEPTUU M SHEPrMu, NOABOAMMOM OT MOACTUIAIOLLENA MOBEPXHOCTM, AAB/IEHME MOMAraeTca PaBHbIM
aTmochepHOMY, UCXOAHbIN COCTaB NoaaraeTcs paBHbIM COCTaBY XKMAKOMN dasbl, NPONBALOLLEMYCA HA MOBEPXHOCTb B
HaYya/NbHbIA MOMEHT BPEMEHMU;

ONA onpefeneHnsa cCocToaHuA B obnake pelaetcsa H-P 3agaya onpeaeneHna COCTOAHMA CUCTEMbI NMPY 3a8,aHHbIX
3HaYeHMAX SHTANbMNUKU (SHEPTrUMK) U AaBAEHUK, MPU STOM SHEpPrus (3HTaNbNMA) NofaraeTcs paBHON CyMmMe UCXOAHOM
BHyTpeHHel 3Heprum OB, pacnpocTpaHsatoulerocs B aTtmocdepe, BHYTPEHHel 3Heprum (3HTanbnuu) BO3AyXa,
cmewmBatowerocs ¢ OB B xo4e pacnpocTpaHeHUs ¢ BbIBPOCOM, a TaKKe 3Heprum, NocTynatoLLei 3a cyeT TenioobmeHa
C NoACTUNAIOLWEN NOBEPXHOCTbLIO.
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MpunorxkeHnune N 13

K PykoBoacTBY no 6e3onacHocTu

"MeToanKa MmoaennmpoBaHMA pacnpocTpaHeHUs
aBapuIiHbIX BbIBPOCOB onacHbIX Bew,ecTs",
yTBEPHKAEHHOMY

MpuKasom PegepanbHON CNyKObI

MO 3KO/IOTMYECKOMY, TEXHO/IOTMYECKOMY

W aTOMHOMY HaZ30py

o1 20 anpena 2015 r. N 158

PEKOMEHOALWW NO YYETY NOAMELINBAHNA BO3YXA HA HAYA/TbHOM 3TATE BbIBPOCA

Mpn Mcnonb3oBaHUM PyKOBOACTBa AOMYCKAeTCA pacCMaTpMBaTb TaKXKe BblBpPOCbl, B KOTOPbIX MMEET MecTo
pasbaBsieHMe BO3AYXOM Y)Ke Ha HayasbHOM 3Tane pacnpocTpaHeHua. ITo pasbasieHne NpouMcxoamT 3a cyeT
Typbynusaumm notokos B6AM3M rpaHul pasgena cpeg (OB - Bosayx). Takaa Typbyausauma obycnosneHa
CYLL,eCTBOBaHNEM PAANEHTOB CKOPOCTU U AABJEHUA B BbICOKOCKOPOCTHbIX MOTOKaxX, GOPMMUPYHOLLMXCA Ha HaYalbHOM
aTane 86113M mecTa Bbibpoca: CTpyu rasa v Asyx¢pasHbIX cpes, agnabaTmyeckun pacwmpaowmxca o6bemos.

pazo
Yuet pa36aBﬂeHMF| npon3BoAnNTCA HYepe3 3adaHne Be/IMYUHbI Qi - MacCcCbl BO34yXa B NepBUYHbIX obnakax B

Ipaz6
Havane pacceanus, u U - pacxodbl BO3Ayxa BO BTOPMYUHbIX 0Bnakax B Hayane paccessHUsA. ITU BeAUUYUHbI

[
onpeaensaTca NyTeM YMHOMeEHMA COOTBETCTBYOWMNX Macc (pacxogos) OB B nepBuyHbIX (Qi) MM BTOPUYHBIX (qi )
| pa3d __
obnakax Ha Koadpouumentol i gon AnA nepsuyHbIX 061aKkoB UnnM & oy ANA BTOPUYHbIX: Qi =G 55y 'Qi;

q_I pas6 — qiI .al

i i BO3 *

3a cyeT AMHAMMNYECKUX U (MNK) rPaBUTALMOHHbIX 3PPeKToB Npu nctedeHnn OB B aTmocdepy MOXKET NPOU3ONTH
CMelleHMe B MPOCTPaHCTBE MOJIOXKEHUA MEPBUYHOTO WAM BTOPUYHOTO 06/1aKa MO OTHOWEHUIO K MecTy
pasrepmeTtnsauum obopyaoBaHMA, TO €CTb BMECTO Hauya/bHOro noJsioskeHusa obnaka c KoopauHatamu (0,0,H/2)

NPUHUMAIOTCA KOOPAMHATbI (AX o611 AYO@ , Azoﬁn ).

[
BesimunHbl KoadPuumeHToB & gy U & 4y, @ TaKKE NapameTpbl cMeLLeHns ob1aka AX06J1 , AY06H " AZO6H

0b60CHOBbIBAOTCA U onpenenarTca No pacd4eTaM Ha4da/ibHbIX 3TAaNOB PACNPOCTPaHEHUA Bbl6p0COB. otn pacyeTbl U
obocHOBaHMUA mMoryT 6bITb cOenaHbl:

Ha OCHOBE pacyeTa No UHTerpasbHbIM MOLENSM TEOPUUN TYPOYNEHTHbIX CTPYI;

Ha OCHOBe pacyeTa MeTOoA4amMM MPAMOro UYMCAEHHOrO MOAeNnpoBaHMA (MeToabl BblYUCAUTENbHOM
rasogMHamMmKK).

pasb Ipaz6
3HaA BeNUYMHDbI Qi n G Cc ucnonb3oBaHuem [lpunoxeHma N 8 K HactoAawemy Pykosoactsy,
onpeaensoTca napameTpbl ob6a1aKa, pa3baBieHHOro BO34yX0M, HENOCPEACTBEHHO B Havyane paccesHms, a UMEHHO:

I
NNOTHOCTb CMecK nocsie noamelumsaHua 8ozayxa ( Pspgi - AN NePBUYHOMO 061aKa AN Lspei - ANA BTOPUUHBIX
obnakos);

|
TeMMNepaTtypa cMmecun nocne nogmewimBaHna so3gyxa (T3¢¢i - ONnAa nepBn4YHOro obnaka nnm T9¢)(1)i - ONA BTOPUYHDbIX

obnakos);

[
macca OB B xuakoit dase nocne noamellnBaHna Bosdyxa (Qui - AnA nepsuuHoro obnaka uam U, - ana
BTOPUYHbIX 06/1aKOB).

|
Mpw pacyeTe BMECTO UCNOAb3yemblx B dopmynax (145) - (153) BeANUYUH Qeymi A48 NEPBUYHBIX 06/1aKOB U qcyMi -

N Ha canT 86


https://tk-expert.ru/

ANnAa BTOPUYHDbIX obnakos pekomeHaAyeTCcA MCnoa1b30BaTb PaACCHUTAHHbIE BbllEYKa3aHHbIM o6pa30M BE€/INYUNHDI

paz6 Ipa36 |
Q™ +Q; ana nepsuunbixu 0i° +0; gna sTopUUHbIX 061aKOB.

pas6 Ipaz6 |
3K e Be/IMYMHbI MacCbl NEPBUYHbIX (Q. +Qi) M pacxoaoB BTOPUYHbBIX ( i +0; ) obnakos c yyuetom

NoAMELLEHHOr0 Ha Haya/lbHOM 3Tarne BO3JyXa PEKOMEHAYeTCA UCMO/Ib30BaTh U AJ/1A pacyeTa HayasbHbIX Pasmepos
obnakos B dopmynax (8), (20), (39), (41), (82), (83), (84), (86), (87), (88), (89), (90) u (91), 3ameHsAA umHU
COOTBETCTBYIOLME BENNYMHBI MAccbl 6e3 yyeTa NogMeLLMBaHMUA BO3AyXa.

TakKe gnsa pacyeTa HavanbHbIX pasmepos obnakos B (8), (20), (39), (41), (82), (83), (84), (86), (87), (88), (89),
(90) n (91) pekomeHagyeTca BMeCTO NAOTHOCTen YncTbix OB (6e3 nogmelwnBaHns Bo3gyxa) MCMOIb30BaTb NNOTHOCTU

[
Pspei (ana nepsrnuHoro obnaka) u Psppi (417 BTOPUUHBIX 061aK0B), paccumMTaHHble Kak yKasaHo 8 Mpunoxernn N 8
K HacTosemMy PyKoBoACTBY C y4eTOM NMOAMELIEHHOTO Ha Ha4Ya/lbHOM 3Tarne BO34yXa.

PacueTbl npoLeccos pacnpoctpaHeHns Bbibpocos 6e3 nogmeLIeHHOro Ha HayaibHOM 3Tane Bo3AyXa UM C HUM
NMAEHTUYHbI. OHM BbINOAHAIOTCA B NOPSAAKE, PEKOMEHA0BAaHHOM B HacToAlleM PyKoBoacTse, Npu 3TOM MNpu ydyeTe
nogmellnMBaHUA BO3Ayxa ANA BTOPUYHbIX 06/M1aKOB pPEKOMEHAYeTCA Y4MTbiBaTb B pasMepe 30H MOparkeHus
paccTosiHME, HAa KOTOPOE CMeLLLaeTca B NOTOKe BeTpa 06/1aKo-waend Ha HayaibHOM 3Tarne NoAMELIMBAHUA.
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MpunoxxkeHue N 14

K PykoBoacTBY no 6e3onacHocTu

"MeToanKa MmoaennmpoBaHMA pacnpocTpaHeHUs
aBapuIiHbIX BbIBPOCOB onacHbIX Bew,ecTs",
yTBEPHKAEHHOMY

MpuKasom PegepanbHON CNyKObI

MO 3KO/IOTMYECKOMY, TEXHO/IOTMYECKOMY

W aTOMHOMY HaZ30py

o1 20 anpena 2015 r. N 158

PEKOMEHOALMM NO YYETY TEMMEPATYPHOM 3ABUCMMOCTM CBOWCTB OMACHOIO BELLIECTBA

Mpu uncnonb3oBaHUM PyKoBoACTBa PEKOMEHAYETCA TaKMKe YuuTbiBaTb 3aBUCMMOCTb cBoncte OB ot
TemnepaTtypbl, B TOM Yncae Ana MHOrOKOMMOHEHTHbIX CUCTeEM, NPU 3TOM pekomMmeHAyeTCA pacCMaTpuBaTb OAUH U3
OBYX BAPUAHTOB:

BapuaHT 1

Mcnonb3oBaTb TepMmoanHaAMMYeCcKmne pacyeTbl cornacHo Mpunoxennam N 11 n 12 K HacToAwemy PykosoacTsy.
Mpu 3TOM B TEPMOANHAMUYECKMX pacyeTax PEKOMEHAYETCA YYUTbIBaTb TEMMEPATYPHYIO 3aBUCMMOCTb cBolicTB OB oT
Temneparypobl.

BapuaHT 2

Mcnonb3oBaTb B KAYeCcTBe TENNOEMKOCTEN, NOKa3aTeneit agmMabat v TenaoT McnapeHna ocpeHeHHble 3HaYeHNA
ONA COOTBETCTBYIOLWMUX TEMMEPaTYPHbIX 3aBUCUMOCTEN. MN0THOCTb e XKuaKoi $asbl B 3TOM C/y4ae peKoMeHayeTcs
6paTb C y4eToM TemnepaTypbl, NPU KOTOPOI OHa HaxoAUTCA.
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Mpunorxkenue N 15

K PykoBoacTBY no 6e3onacHocTu

"MeToanKa MmoaennmpoBaHMA pacnpocTpaHeHUs
aBapuiiHbIX BbIBPOCOB onacHbIX Bew,ecTs"”,
yTBEPHKAEHHOMY

MpuKasom PegepanbHON CNyKObI

MO 3KO/IOTMYECKOMY, TEXHO/IOTMYECKOMY

W aTOMHOMY HaZ30py

o1 20 anpena 2015 r. N 158

PEKOMEHOALWW NO YHETY USMEHEHWA NTIOTHOCTU MPU PACMPOCTPAHEHWIW BbIBEPOCA

Mpw ncnonbzoBaHMKM PykoBOACTBA PEKOMEHAYETCA TaKKe yUYUTbiBaTb M3MEHEHME NAOTHOCTM Bbibpoca, Korga
npu onpefeneHHbIX YCAOBUAX PacnpoCcTpaHeHUsa BbIbpoc nepecTtaeT ObiTb "TAXKeAbIM" rasom U NAOTHOCTb obsaKa
CTQHET MeHblLe NJOTHOCTM BO34yXa.

B Takom cnydae oA 3aBeplueHma pacyeTa 4oNyCcKaeTca NpoBOAUTb pacyeTbl NO JaHHOMY PyKoBOACTBY, HO Npu
3TOM:

dopmynbl (109) 1 (126), onucbiBatowwme rpaBUTaLLMOHHOE pacTeKaHWe, He UCMO/b3YIoTCA,

|
BE€/IMYUHa T; (M!'IM, COOTBETCTBEHHO, bi ) (bMKCMperTCH N NepecTarT USMEHATHLCA;

|
BeNNYMHbI 3PPEeKTUBHOrO paamyca (Rspei) (MM, COOTBETCTBEHHO, NOAYLUMPUHBI (Baq,q,i ) ) paccunTbiBatoTCA No

dopmynam (99) n (118).

Ecan Ha cTaguu pacceaHus MNPOUCXOAWUT MOBTOPHOE M3MeEHEeHWe MNJOTHOCTU - BblBpoC CHOBa CTaHOBUTCA
"raxenbim" rasom, To npoueaypa pacyeTa BO3BPALLAETCA K CTaHAAPTHOM npoueaype pacyeta pacnpocTpaHeHus
"raxkenoro" rasa, onMcaHHol B gaHHOM PyKoBoacTBe.

[aHHas npoueaypa NOBTOPAETCA A0 3aBepLIEHNA pacyeTa.
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MpeameTHbIN YKa3aTenb:

"

"taxkenbin" ras

6

6 KNnaccoB yCTOMYNBOCTH

A

ABapwua

B

BKIMP BepxHWi1 KOHUEHTPALMOHHbIM Npeaen pacnpocTpaHeHnA NaaMeHun
Bpemsa skcno3numm

BTopuuHoe obnako (nnum wnend)

n

NHranAaumMoHHaa Tokcoa03a

NcxogHble AaHHble gnA pacyeTa XapaKTepucTuK Bbibpocos OB

K

Knacc yctonunsoctn atmocoepbl

KoHUEeHTpaUMOHHbIEe Npeaebl pacnpoOCTPaHEHMA NAAMEHM

H

HKMP HUXHUM KOHLEHTPAUMOHHbIM Npegen pacnpoCTpaHEHMNA N1aMeHun
(0

OB OnacHoe BeLLecTso

O6nako onacHOro BeLLecTBa

O6ocHoBaHMe 6e3onacHOCTH

OnacHbIM NPON3BOACTBEHHbIN OOBEKT

OnacHble BewecTBa

OTceKkaembl y4acTOK aBapuiHoro Tpybonposoaa

OTceyeHne aBapMIMHOIo y4yacTKka TpybonpoBoaa (oTceyeHne aBapMMHOro NOTOKa)
OcHoBHble ocobeHHOCTM 0bpasoBaHuA "Taxkenoro" rasa

OCHOBHbI€ BE/IMYNHbI, PacHeT KOTOPbIX NPOBOAMTCA B COOTBETCTBMM C HACTOALLUM
PykoBoacTBOM

n

MepBrMyHOE 061aKo

NMoporosaa TokCoa03a

P

Pa3srepmeTtunsauna obopyaosaHums

Pa3pyweHne obopyaoBaHUA

Puck aBapuu

C

CmepTenbHan (netanbHana) TOKCOA03a

D B Havano P
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PEKOMEHOALWMW NO YYHETY USMEHEHWA MAOTHOCTU NPU PACMPOCTPAHEHUW BbIBPOCA ........oooeviiiiiiiinee 89

N B Havano ’[‘1

1 TeKcT 3TOro AOKYMEHTa B3AT U3 OTKPbITbIX MCTOYHMKOB M aKTyalleH Ha MOMEHT popmmposaHmsa 24.06.2020.

Mbl cTapaemcs NOAAEPKNBATb BCE AOKYMEHTbl Halel 6MBIMOTEKM B aKyTalbHOM COCTOAAHWUM, HO, B CBA3W C 3aHATOCTbIO
OCHOBHOW PabOoTOW, rapaHTUPOBaTb HE MOMKEM, MO3TOMY 3TOT TEKCT Ha CErOAHALLHION AAaTy MOXET BbITb CTaPbIM UM Y3Ke
OTMEHEHHbIM. YTOUHANTE B 0DULMANbHBIX U3AaHUAX.

MpeameTHbIN yKa3aTenb U ornaBaeHne OoKymeHTa cGoOpMMPOBAHbI HAMU CAMOCTOATENIBHO U HE OTHOCATCA K opULManbHOMY
TEKCTY AOKYMeHTa. TepMUHbI SOKYMEHTA BblAe/eHbl, Pa3MeYeHbl MO TEKCTY U CBEAEHbI B NPeaMeTHbIN yKasaTeNb B
noslyaBToMaTU4YECKOM perkume ¢ nomousto nporpammsl FURDUS. O BO3MOXHbIX HETOUYHOCTSX, OBHAPYKEHHbIX OlMbKax
npocbba coobath Ha anekTpoHKy admin@furdus.ru c ykasaHnem Homepa gokymeHTa MPUKA3 20.04.2015 N158 P6 METO...
Hawa opraHvsaums 1 agMMHUCTPALLMA CaliTa He HECYT OTBETCTBEHHOCTU 32 BO3MOXHbIN Bpea, v/uamn y6bITKK1, BO3HUKLLNE UK
NoJly4eHHble B CBA3M C MCNO/b30BAHNEM 3TOrO TEKCTA.
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HAY4YHO-MNPON3BOACTBEHHOE OB bEANMHEHUE

TEXKPAHOHEPIO

OpraHM3auMs OKasbiBaeT KOMIJleKcbl pa6orT:

e JKCnepTU3a NPOMBILLINIEHHOM 6e30MacHOCTU TEXHUYECKMX YCTPOMCTB, 30aHUA W

JKCnepTHbie
ycnyru no COOPYMEHWIA, IOKYMEHTALMM Ha OMaCcHbIX NPOV3BOACTBEHHbIX 06beKTax (Or10)
npomMbiwneHHod | o 0bcnefosaHe CTPOUTENIbHBIX KOHCTPYKLIWIA, 30aHMIA, COOPYMEHWIA.
6esonacHocTn | e Paspabotka nnaHos Meponpustui (MJIA, TIMJIA), TMJIAPH, TexHONMOrM4eCKX
PErfiaMeHToB, NacropTOB TEXHUHYECKMX YCTPOCTB, TEXHUYECKOE OCBUAETENLCTBOBAHME.
KoHcynbTauuoH-| e [IpoMbilunieHHbI ayauT NpeanpuATUN, T.e. NpoBeaeHe 06creqoBaHnA npeanpua-

Hbie ycnyru no
NpOMbILLUIEHHOMN
6e3onacHocCTH

TWIA Ha COOTBETCTBYIE TPEOOBAHWAM MPOMBILLIIEHHOV 6E30MacHOCTL.

o Upentndurauma n knaccupurauma 00 no yeTbipeM Kaccam OnacHoOCTK, COMNpo-
BOMOEHME B PocTexHaa30pe.

e [lomMoLLb Npy NULLEH3UPOBaHUM AeATeNIbHOCTH Ha aKennyaTauuio 00.

NMpoekTupoBaHue

¢ [IpoeKTpoBaHMe HOBbIX NPOU3BOACTB.

o UHKeHepHbie u3bickanuaA (0bcneoBaHie, OLieHKa COCTOAHWA).

e Pa3paboTHa NpPOEKTOB TEXHWUYECKOro NepeBOOPYHEHUA, KOHCEepBaLUuK,
nmkemaaumm Or10.

* HerocynapcTBeHHas 3KcnepTvsa MPOEKTHOM [OKyMEHTALWK, COMPOBOMIEHVE Mpu
MPOXOMKOEHM MOC. 3KCTEPTV3bI POEKTHOM [OKYMEHTaLMM.

e 3HeproayauT - NPOBEAEHWE 3HEPreTU4eCKVX 0BCnenoBaHNiA C COCTABIEHWEM SHEPIO-
MacropToB, BKioYan TeMnoBM3VOHHOe 06CNe0BaHME 30aHINN ¥ COOPYMeHUiA, paspaboTka
nporpamMMm 3HeprocbepereHus.

ePa3pabotka cxeM TennocHabxeHus, BOAOCHabXeHWA, 3neKTpocHabeHus
HaceneHHbIX NYHKTOB.

OueHkKa
COOTBETCTBMSA

e Ceptudmrauma obopynoBaHmua Ha cootBerctBue pernameHtam: TP TC 010/2011;
TPTCO011/2011; TPTCO16/2011; TPTC032/2013; TPTCO04/2011; TPTC020/2011.

* OueHKa cooTBeTCTBUA NUPTOB (OEKapaLmA, NOTHOE U NEePUOAVYECKOE TEXHNYECKOE
OCBUETENLCTBOBAHUE).

e CneuvwanbHan oLeHKa ycnoBui Tpyaa ( paboumx Mecr).

O6yueHue,
arrecraumsa

« [podeccvoHansHoe obyyeHue (bonee 150 paboumnx npodeccuin). MNpeaaTrectaumoHHan
rnogroToBka (MpoMbilLneHHaA 6e3onacHocTb, 3nektpobesonacHocTb). OxpaHa Tpyaa.
MNorapHan be30nacHoCTb.

o ATTECTaLVMA NabopaTopuii U CNELManmCTOB HepaspyLLaloLLero KoHTposA (JTHK)

JkKonornyeckas
6e3o0nacHoOCTb

» PazpaboTka npoextos 1B, M/C, obocHoBaHWe AeATeNbHOCTY MO 0BpaLLIEHMIO C 0TX0Aa-
MU,

B 60860TH8 NPOEeKTOB CaHUTapHO-3aLLMUTHOM 30HbI NpeanpuATUA (C33).
« JlabopaTopHble UccreoBaHuA, 0THop 1 NepBryHanA 0bpaboTka npob.

CtpouTtenbcTBO,
MOHTaX

o INEKTPOMOHTaHbIE, 3/IEKTPOPEMOHTHBIE V1 AMEKTPOU3MEDPUTENbHBIE PAbOTHI.
o VICTIbITaHWA M U3MepeHus 3NeKTPOYCTaHOBOK NOTPEOUTENEN.

o MoHTa, HanaKa, PEMOHT U TEXHNYECKOE 06CNyHMBaHVe npubopoB. 6e3onacHocTy.

Lo —

Haw caut: krantest.ru Telegram-kanan: @tke_bot
Ky3sHeyoB Makcum bopucosuy
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