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MNMpukas PepnepanbHON CNYXObI MO 3KONOrMY€CKOMY, TEXHONIOrMYEeCKOMY U aTOMHOMY
Haasopy oT 20 anpena 2015 r. N 158
"006 yTBepxaeHun PykoBoacTtBa no 6esonacHoctn "MeToauka MoaenmpoBaHus
pacnpocTpaHeHns aBapUUHbIX BbIOPOCOB ONacHbIX BewecTB"

B uenax peanusauumn [lonoxeHus o PepepanbpHon cnyxbe no 3KOMOrm4ecKomy,
TEXHOSOrM4YeCcKoMy U aTOMHOMY Haa30py, YTBEPXOEHHOro nocraHosneHnem NpaButenscrea
Poccunckon d®egepaunm ot 30 mnons 2004 r. N 401, npukasbiBato:

1. YTtBepauTb npunaraemoe PykosoactBo no  ©esonacHoctn  "MeTtoauka
MOLENMPOBaHNS PacnpoCTpaHEHNS aBapUNHbIX BbIBPOCOB OnacHbIX BeLLEeCTB".

2. MpusHaTb yTpaTMBWUM cuny npukas degepanbHON CryKObl MO 3KONOrMYECKOMYy,
TEXHONOrM4YeCcKkoMy 1 atoMHoMy Hagsopy ot 14 gekabps 2007 r. N 859 "O6 yTBepxgeHun n
BBeAeHUn B pgencrtBuve "MeToouyeckux ykasaHui Mo OueHKe MOCNeACTBUA aBapUNHbIX
BblbpocoB onacHblx BewecTs" (P 03-26-2007).

Pykosoautenb A.B. AnéwuH



PykoBoacTBo no 6esonacHocTu
"MeToauka moaenMpoBaHUA pacnpoCTpPpaHeHUA aBapUNHbIX BbIOPOCOB ONacHbIX
BewlecTB"
(yTB. npukazom PenepanbHOU CNYXObl MO 3KOSIOrM4YeCKOMY, TEXHOJNIOrMYECKOMY U
aToMHoMy Haa3opy ot 20 anpens 2015 r. N 158)

. O6wme nonoxeHus

1. PykoBogctBo no 6GesonacHocTn "MeToamka MOAENUPOBaHUSA pacnpoCTpaHeHus
aBapuiiHbIX BblGpOCOB onacHbIX BewecTB" (ganee - PykoBoACTBO) pa3paboTaHo B Lensax
cogenctBua cobnogeHnto TpeboBaHun depepanbHblX HOpPM M npaBun B obnactu
NPOMBbILLIIEHHON 6GesonacHoCTH "Obwme npasuna B3pbiBOOE30OMacHoCTM  Ans
B3PbIBOMOXAaPOONacCHbIX XUMUYECKUX, HedpTexMMuyecknx wun HedTenepepabaTbiBaOLwmMx
Npou3BOACTB", YTBEPXAEHHbIX rpukasom PoctexHagsopa ot 11 mapta 2013 r. N 96
(3apeructpupoBaH MwuHiocTom Poccum 16 anpensa 2013 r., permctpaumoHHbin N 28138),
TpeboBaHun PepeparnbHbiX HOpM U npaBurl B o6nactu npombliwnieHHon 6e3onacHoOCTU
"Obwmne TpeboBaHMss K O0BOCHOBaHUIO 6Ge30MacHOCTU OMacHOro MNPOW3BOLACTBEHHOIO
obbekTa", yTBEpXOAEHHbIX npukazom PoctexHapg3opa ot 15 wona 2013r. N 306
(3apeructpupoBaH MwuHioctom Poccun 20 asrycta 2013 r., peructpaumoHHbin N 29581),
TpeboBaHun PepeparnbHbiX HOPM ¥ npasurl B o6racTu NpombliwnieHHon 6e3onacHoCTU
"MpaBuna  6e30MacHOCTU  XMMMUYECKM  OMnacHbIX  MNPOM3BOACTBEHHbIX  OOBEKTOB",
YyTBEPXKAEHHbIX Npukasom PocTtexHagsopa oT 21 Hosbps 2013 r. N 559 (3apernctpupoBaH
MwuHioctom Poccnn 31 gekabpsi 2013 r., pernctpaumoHHbin N 30995).

2. Hactosiwee PykoBOACTBO COOEPXKUT peKOMeHJauuu K pacdeTam 30H aBapuWHOIO
pacnpocTpaHeHUs OMnacHbIX BeLLeCTB B aTMocdepe nNpu OUEHKe pucka asapun Ans
obecneyeHnss TpeboBaHM  NpPOMbIWMEHHON  6e30nacHOCTU  NpU  MPOEKTUPOBAHUM,
CTPOUTENBCTBE, KanuTaribHOM PEMOHTE, TEXHUYECKOM MEepPEBOOPYKEHUU, PEKOHCTPYKLUN,
aKcnnyataumm, KOHCepBauun W JMKBUOAUMM OMaCHbIX MPOU3BOACTBEHHbIX OOBLEKTOB, Ha
KOTOpPbIX BO3MOXHbI criydam Bblbpoca OB B aTmocdepy, M He SABNseTca HOPMaTUBHbLIM
NPaBOBbIM aKTOM.

3. OpraHusauuu, BbINOSHSAKOWME pacyeTbl 30H pacnpoctpaHeHus OB B aTtmocdepe
npyu aBapusiX, MOryT WUCMosfib3oBaTb MHble OBOCHOBaHHblIE CNoOcobbl M MeToAdbl, YeM Te,
KOTOpble yKa3aHbl B HacTosLwem PykoBoacTse.

4. B HacToswem PykoBoAacTBe MCMNOSMb3YOTCSA 0D03HAYEHUS U COKpaLLeHUs, a Takxke
TEpMUHbl N onpefeneHus, npueedeHHble B npunoxeHnsax N1 m N2 K HacToswemy
PykosoacTsy.

5. PykoBoOCTBO pacnpoCTpaHseTcs Ha onacHble NpOM3BOACTBEHHblE OObLEKTbI, Ha
KOTOPbIX BO3MOXHbI Crydan Bblbpoca razoobpasHbix unu xungkux OB B ogHodasHOM mnu
ABYX)a3HOM COCTOSIHUM C MSIOTHOCTbKO Oonblen, 4Yem MAoTHOCTb BO3dyxa npu
COOTBETCTBYIOLMUX YCITOBUSIX.

Il. PekomeHayeMble MeToAMYeCKMe OCHOBDI, AOMNYLEHUA U YCNOBUA BblOpoca
onacHbIX BewecTB

6. Pacuetbl pacnpoctpaHeHus OB B aTtmocdepe, nNpuBeOEHHble B HacCTOALEM
PykoBoactee, OcCHOBaHbl Ha Mogenu pacceaHus "tskenoro” rasa. OCHOBHbIMU
ocobeHHOCTAMM obpasoBaHusa "TsKenoro" rasa SBNAKTCHA: COOTHOLIEHWE MSIOTHOCTU
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razoobpasHoro OB 1 nnotHOoCTM Bo3gyxa 6Gonee 1, Hu3kag TemnepaTypa, Hanuive
aspo3sonen.

7. Mogenb "Tspkenoro" rasa yuntbiBaeT criegyroLlime npoueccsl:

a) ABMXeHne obnaka ¢ y4eToOM U3MEHEHUSI CKOPOCTU BETPaA MO BbICOTE;

0) rpaBUTaLMOHHOE pacTekaHne obnaka;

B) paccesHue obnaka B BepTUKaNbHOM HanpaBfeHWM 3a cYeT aTMoCqepHOM
TypbyneHTHOCTM (NoAMeLLIMBaHMeE BO3ayxa B 06nako);

r) paccesHne obnaka B rOpM3OHTarbHOM HanpaBfeHMM 3a CYeT NoAMELLMBaHMS
BO34yxa B 0b6nako, NpoMCcxXoasiero, Kak 3a cdet atMocdepHon TypOyneHTHOCTH, Tak M 3a
CYEeT rpaBUTaLMOHHOIO pacTeKaHus;

A) HarpeB unn oxnaxageHue obnaka 3a cyeT NoAMELLMBAHUS BO34yXa;

e) chasoBble nepexoabl OB B ob6nake ("raz-xungkoctb" n "xungkoctb-ras");

X) TennoobmeH obnaka ¢ nogcTunaroLlen NOBEPXHOCTLIO.

8. B HacToswem PykoBoacTBe NpUHATHI cneaytowmne aonyweHus:

a) razoobpasHoe OB cuutaetcsa ngeanbHbIM ra3aomM, CBOMCTBA KOTOPOro He 3aBUCST OT
Temneparypbl;

0) xmngkoe OB cunmTaeTcsa HEC)KMMAEMOWN XNOKOCTbI, CBOMCTBA KOTOPOW HE 3aBUCAT OT
Temnepatypbl;

B) rpaBuMTaUnoOHHOE pacTekaHne obnaka OB yy4nTbiBaeTCA C MOMOLLLH SMMIUPUYECKON
3aBUCUMOCTU;

r) OB Haxogutca B aBapuiHOM o0O6opyaoBaHUM MpuU OaBfIEHUW PaBHOM UMK
NpeBblLaoLWeM atTMocdepHoe;

A) wuctedyeHne u  ucnapeHne OB npoucxogsat € MNOCTOSHHOM  CKOPOCTbLIO,
COOTBETCTBYIOLLEN MAKCMMaNbHOW CKOPOCTU UCTEYEHUS (MCNapeHuns);

€) pasnmB XUAKOW hasbl NPOMCXOAUT Ha NOBEPXHOCTU Be3 BNNTbIBAHUS;

X) OANs crniyqaeB OTCYTCTBMS 0OBanoBaHus TomMWMHA crnosa pasnuelieroca xugkoro OB
npuHumaeTcs pasHon 0,05 m*(1);

3) ocaxgeHue (KOHOEeHcaumMd) Ha NOACTMMaKLWy MNOBEPXHOCTb  Bblbpoca
razoobpasHoro OB u ero xummn4deckme npeBpaLleHuns Npyu paccessHUM He yYnTbIBaKTCS;

N) paccMaTpmBaltoTCA TOSbKO crnyyvyau aBapumnHoro uctekaHna OB un3 obopynoBaHus,
Korga OTBEPCTUS pasrepMeTmsauum UM MecTta pacrnofioXXeHUs aBapunHbIX TpybonpoBoaoB
BCEM CEYEHMEM HaXOOATCH BbILLIE UNK HWXKE YPOBHA Hanuea xugkoro OB B o6opyaoBaHum,
COOTBETCTBEHHO, paccMaTpMBaeTCa UCTEYEHMNE TONbKO ra3oBoOn, NMMOO TOMbKO XMAKOM hasbl.

9. B Hactosiwem PykoBoactBe WUCMNONb3YKTCA CTaHAAPTHblIE XapaKTepUCTUKK
aTMocdepbl U npochunm BeTpa, a Takke WU3BECTHbIE CKOPOCTM NOAMELLMBAHUA BO3dyxa B
BbIOGpoc. [na onucaHusa ycTon4nBoCTM aTMocdepbl UCMONb3yeTcs 6 KraccoB YCTONYNMBOCTY -
A, B, C, D, E v F (no lMackynny). lNepBble Tpn Knacca COOTBETCTBYKT HEYCTOMYMBOM
cTpaTuukaumm atmocdepbl, nocrnegHve gsa - ycrtondmson. Knacc D - cooTeeTtcTByeT
HenTpanbHOW CcTpaTudukauunm aTtMmocdepbl. [lpegnonaraetcs, 4TO B TeYeHUE BpeMEHMU
pacnpocTpaHeHnsa obnaka, XxapakTepUCTUKN aTMocdepbl HE MEHSIKOTCS.

10. B HacToswem PykoBoacTBe paccmaTpuBaloTCs crnefyrouime ycrioBUs M3MeHeHUs
coctosiHus OB:

a) NponuBbI XMUAKOW hbasbl MMEKT, Kak nNpaBuso, oopMmy KBagparta, BAOSb OOHOWN U3
CTOPOH KOTOPOro HanpaerfieH BeTep; B Clny4vyae ecnvm gpakTuyeckue rnornepeyHble pasmepbl
NponuBa CyLLECTBEHHO OTNMYalTCA OT NPOAOSbHbIX, JONYCKAaeTCA NPUHUMATL NoMnepeYHbIn
pasmep NporiMBa OTNNYHbLIM OT NPUHATOroO B PykoBOACTBE;

0) BbIOPOC NPOMCXOAUT HA YPOBHE 3eMNu WM  Nrowagku (3Taxepkn), rae
pacrnonoXeHo TexHonormyeckoe obopynoBaHue, paccesHue Bbibpoca NpPoOXoauT OT YPOBHS
MOBEPXHOCTU 3EMSIU;



B) B Ha4anbHbIi MOMEHT BpeMeHn (Ha mecTe Bblbpoca) nepmyHoe obnako OB nmeet
dopmy umnuHgpa (pucyHok 3-1 npunoxeHna N 3 Kk Hactodwemy PykosoacTtsy), a
BepTMKanbHoe ceyeHue BTopudHoro obnaka OB BOoonb HanpasneHuss BeTpa BO BCeEX
CueHapusix npeacTtaBnser cobon npsAMOYronbHUK (pucyHok 3-2 npunoxeHns N 3 K
HacToswemy PykoBoacTtsy);

r) kannm B obnakax W MNpPONUB >XMAKOCTU Ha MNOACTUNAIOLLY0 MNOBEPXHOCTb He
"3axonaxupalrTcsa", TO eCTb UX TeMnepartypa He CHWXaeTCA HWXKe TemnepaTtypbl KUNeHus
OB;

A) pacnpocTpaHeHne BbiIbpoca NPOUCXOAMT Hag TBEPAOW POBHOM MOBEPXHOCTbLIO, C
KOTOpOW HET oOMeHa Maccom, a eCTb TONbKO OOMEH Tenmnom;

€) y4yeT nogmMewmnBaHusi Bo3gyxa B obraka Ha HadanbHOM 9dTane Bblbpoca
ocyLecTBnsieTcss B cooTBeTCTBUM C npunoxennem N 13 Kk Hactodwemy PykoBoactsy. [Npwu
OTCYTCTBUM JaHHbIX JONYCKaeTCa NPUHUMAThL, YTO B Ha4asnbHbIi MOMEHT BpEMEHN B 0brakax
(NnepBMYHOM M BTOPUYHbBIX) ONAacHOE BELLLECTBO BO34YXOM He pa3baBneHo;

X) B obnake cyuecTtByeT (pa3oBoe paBHOBECUE Tras3-XWOKoCcTb, 3TO paBHOBeECUE
yCTaHaBNMBaeTCs MIHOBEHHO;

3) dpasosble nepexoabl OB NpnBOAAT TOMNbKO K UBMEHEHMIO BbICOTbI 0651aKa;

n) Npu onpeaeneHun pasMepoB 30H, A€ BO3MOXHO ropeHue (Mnu geToHauus)
TONMMBHO-BO34YLUHON CMecu, npeanonaraeTcs Y4To ropeHue (unu getoHaums) moryT ObiTb
NHULMNPOBaHbI B 06nacTtax co cpegHen KoHueHTpaumen ot 0,5 HMKHEro KOHLEHTPaLNOHHOMO
npegena pacnpocTpaHeHWa nMramMeHn [0 BepxXHero KOHUEHTPauWOHHOro npegena
pacnpocTpaHeHns NinamMmeHu.

11. PykoBOACTBO HE peKOMeHOYeTCa NMPUMEHATb, NMMOO pekoMeHOyeTCa NPUMEHSTb C
OrpaHUYEHNAMU B CredyoLmx criyvasx:

a) pacyeTt paccesiHus OB B wTuneBbIX ycrnoBuax (OTCyTCTBUE BETPA);

0) pacyeT pacnpocTpaHeHnsa BblIbpoca BHYTPU NOMELLEHNN;

B) pacnpocTtpaHeHune Bblbpoca 3a npegenamm 6onee 10 KM OT MecTa BblIOpoCa;

r) pacnpocTpaHeHue Bbibpoca ¢ maccon OB B nepBnyHoM obnake 6onee 500 T;

A) pacnpocTtpaHeHne obnakos ot nponvea OB co cTopoHon kKBagpaTta nponuea 6onee
500 wm;

€) Hanuune Ha nNyTu OBWXKeHUs obnaka NPensiTCTBUIA, pa3Mepbl KOTOPbIX MpeBbIWatoT
pa3mMepbl obnaka;

X) paccesHus TBepabix OB;

3) BbINageHUs1 KOHAEHCUMPOBaHHOW pasbl Ha MNOACTMMAIOLYD MNOBEPXHOCTbL U ee
MOBTOPHOrO NOCTYNEeHUs B aTMocdepy.

lll. HekoTopble BO3MOXHbIe CLeHapun BbiIOpoca onacHbIX BelecTB

12. PykoBOoOCTBO pekoMeHOyeT MpoBOAUTL pacdeTbl AN Creaylwmx cueHapues
Bolbpoca OB B 3aBUCMMOCTM OT XxapakTepa paspylueHuss obopyaoBaHUSA M arperaTHOro
coctosiHms OB.

CueHapun 1. lNonHoe paspyLlieHne obopyaoBaHus, cogepxawiero razoobpasHoe OB.

CueHapun 2. HapylleHne repmMeTUYHOCTU (Y4acTnyHoe paspylleHune) obopyaoBaHus,
cogepxatuero razoobpasHoe OB.

CueHapum 3. lNonHoe paspyLlieHne obopyaoBaHus, cogepxatero xungkoe OB.

CueHapumn 4. HapyweHne repMeTUYHOCTU (YacTUYHOE paspyLueHne) obopyaoBaHus,
cogepxatuero xuakoe OB.

Mo cueHapusam 1 n 3 OB nocTtynaeTt B OKPY)XatoLLy cpefy MrHOBEHHO; NO CLEeHapusm
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2 n 4 OB noctynaeT B OKpyxalLLyl cpedy Yepe3 OTBepcTue nnowaabio S B TedyeHue
NPOAOIKUTENBHOIO BPEMEHM.

CueHapun 1 1 3 NPUMEHUMbBI TOSTbKO K eMKOCTHOMY obopyaoBaHuio, cueHapum 2 n 4 -
Kak K eMKOCTHOMY 000OpyaoBaHMIO, Tak 1 K TpybonpoBogam.

BoamoxHble koHdUrypaumm obopyaoBaHUa U CXEMbl €0 paspyLUeHUs NpuBEAEHbI B
npunoxeHun N 4 Kk HacTosiwemy PyKOBOACTBY, BO3MOXHble CTaguu pasBUTUSA aBapUNHbIX
cuTyauumn npueseeHbl B npunoxenun N 5 K Hactodawemy PykoBoaCcTBy.

lMpvBeaeHHbIM NepeyeHb cueHapueB Bblbpoca He oxBaTblBaeT BCEro pa3Hoobpasus
BO3MOXHbIX CUTyaLuhi, NO3TOMY Npwu Bblbope cueHapus Ansa criydaeB, He MepeyvmCreHHbIX
BbllLle, pPEeKOMeHOyeTCa pPyKOBOACTBOBATbCA CoobpaxeHusaMn dusmyeckoro nogoodus
NPOLIECCOB.

Mpn NpOrHo3mMpoBaHMM HanbonbLUMX MaclTaboB XMMNYECKOIrO 3apaXeHns n pasmepoB
30H, OrpaHMYEHHbIX KOHLUEHTpaLMOHHbIMW Mnpedenammn pacnpoctpaHeHna nnamexnn OB, B
KayecTBe UCXOAHbIX JAaHHbIX peKoMeHayeTCs NpMHMMaTh:

a) cueHapum C MOMHbIM paspyleHNeM €eMKOCTU (TEeXHOMNOrMYEeCKOW, CKNaLCKoW,
TPaHCNOPTHOW 1 Aap.), cogepxallien OB B MakcMmManbHOM KOfMYECTBE;

0) cueHapui "rMNbOTMHHONO" paspbiBa TpybonpoBoga C MakCUMaribHbIM pacxo4om npu
MaKcuMManbHOW ANUTENbHOCTU BbIBpOCa;

B) METEOpOSNorM4yeckne ycrnoBmsa - Knacc yCTOMYMBOCTM aTmocdepbl - F, cKkopocTb
BeTpa Ha BbicoTe 10 m - 1 m/c.

V. PeKomer,yeMble ncxogHble AaHHblIe U NOPAAOK pacyeTa XapakKTepuctuk Bbl6poca
onacHbIX BeLwlecTB

13. WcxogHbIMM OaHHBIMM N9 pacdeTa xapaktepuctuk BblbpocoB OB gensioTca
ceonctBa OB, TexHonornyeckne AaHHble C y4eTOM napameTpoB 060opyaoBaHus, B KOTOPOM
obpawaeTtca OB, cueHapun Bbibpoca OB B aTMocdepy, XapakTepUCTUKU Tepputopun
BO6NM3n aBapuiHoro o6bekTa, METEeOyCnoBuMsi Ha MOMEHT aBapuu. [lonHbin [lepeyveHb
AaHHbIX, HeobXoaMMbIX ANS NPOBeAEHUs pacyeTa MO OueHKe MOCMeACTBUMMA aBapUMHbBIX
BbIOpPOCOB OMacHbIX BELLECTB, a TakKkKe Mofien KOHUEHTpauuMm M TOKCoO03, NpuBedeH B
npunoxennn N 6 K HacTosawemMy PykoBoaCTBY.

14. OCHOBHbIMW BeSfIMMMHAMMK, pacyeT KOTOPbIX MNPOBOAMTCA B COOTBETCTBUN C
HacTosWwmMM PyKoBOL4CTBOM, ABNAOTCS:

a) nNpOCTPaHCTBEHHO-BPEMEHHOE pacrnpegeneHne KoHueHTtpauun OB c  yyeToMm
MaKCMMarnbHO JOCTUraeMon KOHLUEHTpauumn B JAaHHOW TOYKE Ha MOBEPXHOCTU 3eMNU;

0) NpOCTpaHCTBEHHbIE pasMepbl 30H LOCTUMXEHUSA NOPOroBOM U CMEPTESTIbHOM TOKCOA03
NPN WHransunMoHHOM BO3LEWCTBMM HaA OpraHM3M 4enoBeka, pasmepbl 30H TOKCUYECKOro
NopaXkeHns 3agaHHOM BEPOSATHOCTU MO NpobuT-cpyHKUMAM, npuBeaeHHbIM B Tabnuuax N 7-1,
7-2 npunoxenus N 7 kK HacToswemy PykoBoacTsy;

B) pa3Mepbl 30H, OrpaHUYEHHbIX KOHUEHTPaUWOHHLIMU NpegenamMm pacnpocTpaHeHus
nnameHu;

r) konmyectso OB B obnake, cnocobHOe y4YacTBOoBaTb BO B3PbIBHbIX MpeBpaLleHnsIX
(ropeHuun n geToHauun);

A) konuyecteo OB, nocTynatoLee B OKpY>KatoLLyo cpealy B ra3oBOM U XUAKOW dhasax;

e) konmnyectBo OB, pacnpocTpaHawuweecs B aTmocdepe W BblNagawouwee Ha
NOACTUNAIOLLYO MOBEPXHOCTL (MPY HANMMYnMn XXuakon dasbl);

X) nnowanb nponuea n ckopocTb ncnapeHna OB mn3 nponusa (Npu HanMumMm XXnOKon

dasbl);



3) npy nNpPOAOIKUTENBHOM BbIOpOCE oOnpedensieTcsa CKOpPOCTb M OANUTENbHOCTb
noctynneHms OB B oOkpyxawwyi cpeay, Macca KanenbHbiX BKOYEHUM B obnakax
(nepBnMYHOM © BTOPUYHLIX), 3ekTnBHbIE TemnepaTtypa W MNMOTHOCTL B obnakax,
reoMeTpuyeckme xapakrepuctmkm obnakoB (apdekTnBHbIE BbICOTA U pagnyc(nonyLwmpuHa),
CKOPOCTW pacnpocTpaHeHns o6niakoB, BpemMeHa noaxoga W nopaxarwLwero AOencTBus
o6nakos.

15. B obwem crnyvae ans BbIOPAHHOroO i-ro cueHapus pekoMeHayeTCs paccymTbiBaTb
cnegylowme xapakTepucTmkm Bolbpoca:

0 K r ™ u e 0x Or Or 0ru Owu Oe t>1<
i i i I i Ki xKi Ki xKi Ki xKi i

Onsa cueHapya 4 npu uctedeHun wu3 Tpybonposoda, ecnu konudectso OB B
OTCekaeMOM Yy4yacTke aBapunHoro Tpybonposoga coctasnseT 6onee 20% obuwen maccol
BblOpoca, 4ONONTHUTENbHO PEKOMEHAYETCHA pacCYnTbIBaTh:

OTC BBIO OTC BBIO pOTC BBIO tOTC BBIO BOTC BBIO H OTC BBIO
i Ki i i i i

16. Ona cueHapma 1 xapakTepUCTUKM BbIOpOCa pekoMeHOyeTcsi paccyuTbiBaTb MO
cneayowmm oopmMmynam:
Q=Q (1)

ecnu nssecTtHa macca OB B obopynoBaHuu Q, unum
AR )

ecnu HemsBecTHa macca OB B obopyaoBaHun Q, HO M3BeCTHbl 06BbeM 0b6opyaoBaHNSA

Vi , AaBneHune B obopynosaHun P n TemnepaTypa B 06opyaoBaHUM Ty :

0

Q=0 (3)
K_ r_tu_ u_ e_ orcBeO_ Ox_ Or_ Orm_ Oe_ 00TCBI>I6_O
70T T T T T ThaTha ThaTha 70«9 (4)
K_,T _TH_ H_,e__ OTC.BHIO _
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pl;% :Pl( % ) *(3) ©

roe P=Q/V; NNOTHOCTb rasoobpasHoro OB B o6opyaoBaHuu:

) I TH_HW_ € _ OTC. BbID
P =P1=Pp =P1 =PIy =0 (7)

Mpwn OTCYTCTBUM OAHHBLIX O HA4YanbHbIX pasmepax NepBUYHOrO obraka pekomeHayeTcs
NPUHMMATbL Eero pagnyc paBHbIM €ro BbICOTE:

Q
Ri=H, = BBIO (8)
Py
K _ T __TH_ _W__€__OTC.BbIO _
By =B17By =B1=B1=By =0 9)

X_,,T_,TA_ HU_ €_  OTC. BBIO _

HE=HE =H" =Y =H =H =0 (10)

17. Ona cueHapua 2 XapakTepuUCTUKM BblIbOpoca peKkoMeHOyeTCs paccymTbiBaTbh MO
cneayowmm oopmynam:

Q=Q,p=0 (11)
X
-1
Bof2 )
» T\ y+1
AOKpUTUYeckoe ucteyeHue (npu ):
2 y+1 I
P\’ SRR 12
qy' =08 27“_L1P2p2 (FZ) —(FZ) (12)
—
P, vt
Do [ 2_
2 ( y+1 )
CBEPXKPUTUYECKOE UCTEeYEHUE (Npu ):
y+1
y—1
(13)

M _ 2
g, =088 Pzpzy( _Y+1 )



Ecnn wncteyeHne npoucxoaut u3 TpybonpoBoda, Ha BXOAe KOTOPOrO CTOUT
'

q
KOMMpeccop, U S NPeBOCXOAUT BENUYUHY O'ZST“P, To 2 nonaraetcsi paBHbIM pacxoay
KOMIT
komnpeccopa 9 :
K_ r_ u_ e_ orcBeiO_ Ox_ Or_ Omm_ Om_ Oe_ 00TCBI>I6_O
Gy =0p=0;=0,=0, "0 T %0 90 %00 = (14)
™ . T ™
t2 :mln((Q+QTp)/q2 'E)TC+QTp/q2 ’E‘II/IKBI/IZ[) (15)

ecnun nseectHa macca OB B ob6opynosaHun Q, un

VP
TH_ . 22 ™™ m
t2 =min R - +QTp/q2 r%TC+QTp/q2 ’EIHKBPIH (16)

T4,

ecnun HemnsBecTHa macca OB B obopygoBaHum Q, HO U3BECTHbI 06beM 0bopyaoBaHUS

vz , AaBneHve B o6opyaoBaHum P 0 TemnepaTypa B 06opygoBaHum Ta.

)K_,M_,T _.€_, 0TC. BBIO _
b =H=L=L=, =0 (17)
L
Y
) (18)
2 P2\ B,
_uh
P2= R
roe 2 - nnoTHocTk rasoobpasHoro OB B 06opyaoBaHuu:
BEIO _ )K_ M_ T'_ €_ OTC.BBIO _
Py =Py =Py =Py =Py, =0 (19)

[Mpn OTCYTCTBMM OAHHLIX O HaYarbHbIX pa3mMepax BTOPUYHOro obnaka pekoMmeHayeTcs
ANS NPAMOYrOfibHOrO0 CevYeHns 3Toro obnaka npuHMMaTb €ro MonywupuHy paBHOW ero
BblcOTE*(4):

(20)

(21)



K U e OTC. BEIO
H,=H, =H,=H,=H, =0 (22)

18. [na cueHapus 3 xapakTepuCTUKM Bblbpoca pekoMeHOyeTCHA pacCyuTbiBaTb MO
cnegyrowmm popmynam:

Q=03=03=0;=Q" (23)
V,P.
Q=ug = (24)

roe ¢ - o6bemHasn gons obopyanoBaHuA, 3anonHEHHasn ra3oBon dason (chopmyna (24)
NPUMEHSIETCS, eCNn 3apaHee HEM3BECTHA BENUYMHA QF):

Col Ty =T, +|T, - T,
Qg:Q"‘(lexp( o AT : ))) (25)

KUIT
H

Q’;‘:min{ Qq Q* —Qg} (26)
0
Q3=Q (27)
T -T, +T-T A F2
u n ' xun n ' xun ncnprl KOHT 5K I K
Q3 = AHKM“ T E P tmn ) Q _Q3_Q3 (28)
Q-Qy-Qy

F =min %’Foﬁa (29)

o ()

rae  ouT [nouladb KOHTaKTa C TBEPAOW MOBEPXHOCTbIO, 3Ta NNolladb BKMAYAEeT Kak
OOKOBYIO MOBEPXHOCTb 06BaNoBaHWs, Tak U NOACTUIAKLLYI0 NOBEPXHOCTb; NPU NPONMBE Ha
HEOrpaHMYEHHYIO MOBEPXHOCTb MIM BHYTPWU oGBanoBaHus (6e3 AOCTMXKEHWUS MPONIMBOM €ro

rpaHuL) Feom™=F X
, TH _TKI/IH + TH _TKI/IH }\/HCHpH F F
tKM - min | « 1 KOHT , L 30
28 " f106(538+41 i ) - uy (30)
B ) Uy s d3 P 02dd3
=760exp| AH L L /R
pH - p KVII'I“' TKI/II'I TanB (3 1)
TnpuB = maX{TBo3u’ Tnpon } (32)



T 13> T s
e (33)

T;, B OCTaJIbHBIX CIIy4asx

u_ —6 u
03=FYu'10 (5,38+4,1u03q)q)3)pH «(6) (34)
K_ r_1i_ e_ orcBeiO_ Ox_ Or_ Orm_ Ou_ Oe_ 001013516_0
G3 =d3=d3 =d3=03 T3 T037 03 T A3 70537 Uy3 = (35)
U_(~ u
t3=(Q-Q)/a, (36)
)K_ T _ . TH_,€__ OTC.BBIO _
3 =l3=l ==l =0 (37)
pKl/Il’I QS ' T3 >Tmn HIm Tn >T1<14n’
Q+Qa+Q"
BBEIO
pg = L (38)
y
%%(%) B OCTaJIbHBIX CITy4asix,
3 3
o
pKV[l‘I:p(TKMH’ PO): R T_’HpH T3>T1<vm HHHTI‘[>TKI/I1'I’
u KU
P3: PO (39)
-I% T » B OCTAJILHBIX CITy HasX.
3
K _T_€_ TH_ OTC.BBIO
P3 =P3=P3=P3 =P3 =0 (40)

Mpn OTCYTCTBMU OAHHbLIX O Ha4anbHbIX pa3Mepax NepPBUYHOIO N BTOPUYHOro obnakos
peKkoMeHayeTcs ONns nepBUYHOro obnaka MpUHUMAThL HavanbHbIA paguyc paBHbIM €ro
BbICOTE, a NONyLLIMPUHY BTOPUYHOrO obraka - nonywmpuHe Nnponmea:

Q
R3 = H3 = 71_pBI>I6 (41)
3
By =05YF (42)
=gt 2 et (43)
B} =83 "0 =8} =8;"=83=0 (44)

10



=H3=0 (45)

19. [na cueHapus 4 xapakTepucTUKM Bblbpoca pekoMeHOyeTCHd pacCyuTbiBaTb MO
cnegyrowmm oopmynam.
Ecnn ncredeHne npouncxoant ns Tpybonposona, Ha BXOAE KOTOPOro CTOUT eMKOCTb U

BENMMUMHa S npeBocxoaunT O’ZSTP , NMMbo wuncTeveHune nponcxognT HenocpengcrtBeHHO w3

€MKOCTW, TO pacxof onpeaenseTcs no dopmyne:

AH Izcnnpz( Tar pH( Ty ) )

0, =0,65 sing( Qﬁ) 2ng§<+2pm( P~ by T4))+ % o (46)
11
pH(T4):POexp(AHKan( T T )/R) (46-1)
rp'e KHII 4 ’
Pl T.
{1 pr))- & 24 :
4 - AnoTHOCTb rasoobpasHoro OB npu Temnepatype '+ n  (46-2)

AaBrieHnn H(T“) ,

K - cdbyHKumMs, 3aBucawas ot L - onuHbl yyacTtka TpybonpoBoga OT Bxoda OO MecTa
pasrepMmeTusaunm (B criydae UctedeHns HenocpencTtBeHHo n3 emkoctu L = 0).

2 2
AHL D (T4, pH(T4)) ]
me( pH(T4)_P0)CpTKHH " 30D, 0<L<30D,,
K = 1,18, 30DTp <L< 50DTp (47)

1,33, 50D, <L <100D,
1,54, 100D, <L <200D,
1,82, 200D, <L <400D,
2.1,400D, <L

Ecnn uctedeHne npoucxoanTt m3 pr6or|poso,u,a, Ha BXOo4e KOTOpOoro CTouT Hacoc, a

o 23 qB Hacoc
BEnuuMHa S npesocxoanT '~ | To B0 monaraeTcs paBHbIM pacxony Hacoca Y .

B ocTanbHbIX cny4asix pacxoq onpeaenseTcs no gopmyrne:

P,—P,

qB,,I6=sing(Qﬁ)o,6Spm 2Hg +2 48)

K

B cnyyae ecnn ucteyeHue npoucxoauT 4vepes Tpybonposog um konudectso OB B
OTCEKAaeMOM Yy4yacTke aBapuinHoro TpybonpoBoga coctasnset 6onee 20% obuien macchl
BblOpoca, TO pekoMeHAyeTCsl pacCMOTPEeTb UCTedeHue nocne O6roKMPOBKM aBapuUHOIO
ydacTka. CKkopocCTb Bblbpoca Ha aTon ctagum ByaeT cocTaBnsTh:

11



. K OTC
0'6pr<s'”9(QH0Tc_Tp) I/ 2HTp 9,T,<T,.m
OTC

Y516~ 065 < - O™ 42 pH(T[l)*P0 - (49)
’ pmSIng QHOTC.Tp P g Py ' A= g’

Ecnn wucteuyeHme w3 TpybonpoBoda Mocrne OTCEYEHUS aBapUUHOIO Yy4yacTka He
OTC _
6—0
paccmaTtpuBaeTcs, To 5P

12



Q4 :min{Q]){K—k Z;m, (q:;+q2)lr+(q:10Tc+qZOTc)t(')Tc+

T 7—I'(I/II'I + ‘7—1"1 KI/IH‘ chHpH KOHT
b s

KAl

’

0 _ ny "
Q>K4 - C]4f + q4 OTCZOTC7

0 1. ’ 4
Q mln{QH + HTp _Q;K4a C]f +q4 OTCZOTC +

7—l"I KI/IH + ‘T ‘ chHpH KOHT '
+ AH KI/IH }

KHII

M { II KHAIL ‘ II KPIH ‘ : "chpn
w/l = min

KHII e

1 24?7

\/E. 107° (5,38+4, 1u83W)pH ’ ”03(1@4

X

1 O +
Flre—— —qg, — g’ Ymin ZJ,
O’ 0 5p)K (qBLIG q4 q4 ) CIBHG

Q)K

oTC ' [ OTC D

(qBLIG Q40me — q40TC ) min ZOTC ’ o1C ’
BBIO

HTP

. Q)K+ )KT
{=mindt. . L. 1 et 2

KHII > OTC ? JIMKBU ] > HCII> >

o6

Q)K
’ _ . ’ HOTC. gy
tom =min tKI/Il'I -1, makeun © 2 fmen Yo fuen >

qBLIG

(50)

(1

(52)

(33)

54

(35)

(56)

rac FKOHT- miomaak KOHTaKTa C TBGpI[Oﬁ INOBCPXHOCTLIO, OTa INIOIIaAdb

BKJIIOYACT Kak OOKOBYIO TOBEPXHOCTb OOBaJOBaHUS, TaK M MOACTUJIAIOLIYIO

INOBCPXHOCTL, IHIPH IMPOJHMBC HAa HCOI'PDAHUYCHHYIO IIOBCPXHOCTL HWJIM BHYTPH

oOBasioBaHus (0€3 JOCTHXKEHUS MPOJIMBOM €r0 TPaHull) o = 17

13



' ” Qz + )KT
(qBLI6 - Q4 - q4 ) THP
1= 2210 IIPU NPOJIMBE B 00BAJIOBAHKE
FJu107(5,38+ 4,140,444 ) P

)41
. 0.05p,,
“Jn107 (5,38 4+ 4,1y 004) £,

npu IIPOJINBC Ha HCOI'PaHUYCHHYIO

HIOBEPXHOCTb;
' " oTC ' ” Qm“"-
(qBLIG - q4 - q4 ) tom + (qBLIG - q4om - q4om ) Hom =
= 20 [IpA NPOJIMBE B OOBAIIOBAHKE
FJu107(5,38+4,145 44,4 ) 1,
141
, 0,05p,,

= Opd  TMPOJMBE  HAa  HEOTPAHUUYCHHYIO
Ju107°(5.38+ 4,140 4, ) 2,

MIOBEPXHOCTb;

rIe p, :76Oexp[AHmﬂ[T1_T1J / RJ — JIaBJICHUE HACHILICHHBIX MapoB OB

KHIT npuB

IPH NPUBEICHHON TEMNEPATYPE 1 jypus, KOTOPAS IPUHUMAETCA PABHOH MAaKCUMyMYy M3
TEMOEPATYPBI BO3AYXA T30, U TEMIEPATYPHI KUAKOH (ha3bl B MPOJIMBE B HAYAJIbHBIM
MOMEHT BPeMEHU [ipor: Tupms = MAX(Thosy, Tupon). BemwumHa 7ipo; MPUHUMAETCS

anayiornuto opmyne (33): Tipox = Tam, OPA 15> T g ¥ Tipoy = T4 B TIPOTHBHEIX

Ccaydasx;
qj:( :min {qBL167 qélt +q"1' +F\/Elo_6 (5’38+4’1u(§x3¢‘1’4)pﬂ}’ (57)
C o7y~ T +| T4~ )
ro_ 1— b 4 KU 4 KHII 58
s Dovio { exp[ 2 AHKHH J}’ ( )
g7 =g =min{dl G433 (59
quc. BbIO — min {qg:;é, q;m‘c +q4,;0-rc +F\/JIO—6 (5)384—4, lug;;)(;iﬁ)p}[}’ (60)
C (T4 _TKHH +|T4 _TKHH|)
’ —g°* | 1= __P 61
Qs0r0 = Youio L exp{ 2 AHKI/IH ? ( )

14



0 orc. BeIO

Trore = oy ™ = Min{Gyere G~ Tiaore |- (62)

0rm

Ty = Gns =G = Doz = 0.0, (63)

FJu107 (5,38 + 4,111y 4, ) 9y, +0.88 ¢

2 7+l 7+
A
X min 2_y Pp, & T & ! , Al Epgy —2 ! ,
v—1 P, P, v+1

6o 1+t 6 <t b0 L O >
MO > O e
FJu107(5,38+4, 1uj 44, ) , +0,85 %
2 L

aming 2= p, (1)p, (22 (1), L) [pfn )JY _[p:(%a )} L

P!
\/pﬂm)pﬁ(pﬂm), na )7 1

(64)

O+l 1+ > 1 O =0 Ty > T,
O, £'+0 +0 +17°"0 >0, 0% =0 T, < Ty,

15



TH

qs =

S e 107 -5,38 p, +0,88 x

y+l
Y
> Rlpzty

2
X min ZLPLtp4 L |4
v—1 kb, b,

' ' XK OTC. BHIO
mmbo '+t +t) +1) <t

oTC 2
K K
1t H™ > QHOTCTP

S, JL107-5,38p, +0,88

mbo '+t +1)

71
2
v+1 ’

+ t;m:. BBIO St

OTC

5

xmin ZﬁpH(E)PH(PH(Zt)J ];cnn) (

7+l
2

p(0)pu (). T 2]

y+1

’ ' . BBIO
A e A e I by

O, I'+L0 +1F+1L"0 >0, O, =0y

g = w107 (5,38 + 4,1y, ) D, + 5,385,110 1,

qz = 5>385max\/alo_6pm

pﬂ(ﬂ)jy

(65)

u 1, <7

(66)

(67)

€ Spax — 2GPEeKTUBHAS MIONIAAL 3MHCCHU M3 PA3rEPMETUIMPOBAHHOTO

obopynoBaHus (OmpeAenseTcss C Y4eTOM MaKCHUMaJbHOM TUIOMIaaM CBOOOMHOMN

HOBEPXHOCTH B 000PYAOBAHUM So50p) HAXOJUTCS U3 COOTHOLIEHUS:

Stnax = MIN {So6op’ PZ”SBQ)MS/(\/J'5»38'10%}7}1)},

. | Oy + O
tZK = min {u

qBLI6

’ ’
=, 1.1 },

K
_ . Y K QHOTC.TP
= min {tJIHKBI/IZ[ t(m: Z‘4 L,

o1
BBIO

OTC.BBIG

Iy

!
_tO’I‘C}’

(68)

(69)

(70)

16



XK 9K
I)K + . ZJ QH + QHTP
qBLI6 4 min »

Dori6
R 107 (5,384 4,100 ) 24
( ) (71)
OTC. BBIO QH ore. Ip _ _ OTC. 31>16 OTC BEIO
qBL16 t +m1n tOTC’ oTC Q4 q4

BBIO

Fu107(5,38+4, 1u53(b(b4) P

+

Ecnu nponuB nporcxoauT B 00BAJIOBAHKE, TO TUIOIIAIb TPOJIMBA F COBIAMET €

miomaiabro O6BaIIOBaHI/I$I, B ITPOTUBHOM CJIy4ac IJIiomaab MpojinBa OpecaAcCIACTCA M0

crenyroliei popmyie:

+U
G5l 13 +min Q O+
quI6
+
0,050,
orc| 4OTCBEHO Qm““" % }‘ oTe }«01‘(251:16 (72)
. qu16 [ +mm toTc’ oTe Q mm BBIG ° q4 + q4 mm BHIO > q4OTC +q4OTC 4
F =mm BHIO >
+ >
0,050,
FO6B’
qBHG q4 q4 q}j}f}%: q:tcn‘c qﬁ,{o‘rc
OTC.BHIO
M a0 “Gas+anr,, Jp, Ju10°(.38+ 4150 )p,
rrnax npu ZO”[C l té(lm: o ZJTC —1'> Irrnax
c\r,-1. +1T,-1
Ohye +min {0, (05 - 0%, )} 1-exp| - o (T4~ T + |73 = T
2AH
4
gy —F w107 (5,38 + 4,140, ) ,
. BBIO
o _ZK)IK _té(tm: ™ _t:nc -1,
npu ZOTC - ZZ( - ZXTCI o _ t(')TC —1'< trrnax
ZZ = min OTC. BBIO ' '
Lo S5+ ™0 g 1t
Co( Ty =T +| Ty = T)
r K xK KHII KHIl
Qom + (QTp - QHTp ) 1- eXp| — ZAHKHH
—FJw-107(5,38+ 4,1 4 ) P, ’
6
tyo <ty +1 "0 1l +1

: Y OTC. BBIO K
min sum(lnHKBm, L N ) Iy )a (73)

t

HCII




)" =min

max

C\T,-T T,-T
{; = min x(l—exp[— p( S [ KHHDD—ZZ—ZZ“—ZZ,

KHII

Co (T =T 4|14~ Tro])

2AH

KHUIT

(QF (0" +05-0x —Q,’}‘m)(l—exp(—

D o

gy~ Fw-107 (5,38 +4,lu 0., ) p,

IFH

oTC. BBIG lJ
max

HpH Zom _té)lK _t4 oTC _Z,_ti > Z(rl;llllax

Ty = Ty + [Ty = T

2

[Q;m +min{O%... (0%~ 0%, )}{l—exp[— Gl Al

KHIT

)

'
q,

+1 _ tZK _ t;nc. BRIO t’ lJ _ ti,

oTC oTC

K OTC. BBIO ' ' r TH
HpH Zom _Z4 _Z4 _tom —1 _Z4 Sl(max

D N R N
r K K C (T _Tmn+‘T_];<unD
{Qm +(QTp 0% )Ll—exp[_ p\’4 2AHKHH4
—1y,

"
qs

K OTC. BHIO ' ' r

to SECHL 1! L

min sum (¢ O 8 1550, 15, 1)

JIMKBHJT > > TOTC?

™M __ T T
Z(max - Z(max 14 >

) Q)K + X
Qo | L +min< s/, —H=HT
" qBLIG

Eh F107 (5,384 4,18 4 ) 1,

+

BBIO

K
0TC OTC. BBIO . ' QH oTe. Tp KK OTC. BBIO ,OTC. BBIO
Dov6 [14 +min {IOTC > quc }J - Q4 —q4ly —4q, ly -

qaty

+

(75)

(76)

(77)

Fu107(5,38+4, 11304 ) 2y

(05 -050 +0*-05)

q,

o

2AH

KHII

. oy OTC.BBIG 3K T M ¥
M0 SUM (1,0 7 e 157, 05, 14, 17, 1)

(78)
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I,>T,, wm 1 >T

BbI pKHH "t KHII
Py °= Q) —qut (79)

0 B OCTaJIBHBIX CITydasix,

‘A
Piam I _ ” > HpI/IT4>TKHH WA TH>TKMH
) i —gidy + FJu107(5,38+ 4,15 44 )
4=
uf
— —,B OCTaJIbHBIX CJ'[yLIa}[X.
RT,
(80)
OTC. BBIO
Prmm oo , 14 ~ — ,opuly, >71., vwm 1, >1 .
pom. BBIG __ mln(qBLIG - q40TC > Q40Tc + F'\/El 0 (57 38+ 4’ 1”03(}).(1) 4 )pH
4 =
)
, B OCTAJIbHBIX CJTyYasax.
4
(81)
1
r ™ By
Pa =Ps =Py {_Oj > (82)
P,
wr,
rae p, =——+
AC Py RT

npu 1, >71, wm 1 >T

pKI/III’ KHII

Pa=Pi=1u P, (83)
— ——, B OCTAJIbHBIX CJTy4dasiX.
4

[Ipy OTCYTCTBMM JaHHBIX O HAYAJIBHBIX pa3Mepax MNEPBUYHOrO o0bJaKa

PEKOMEHIYETCS TPUHAMATD €r0 PAINyC PABHBIM €TI0 BBICOTE!

&:ngg (84)

BBIO 7

TPy

[Ipy OTCYTCTBMM J[aHHBIX O HAYabHBIX pa3Mepax BTOPUYHBIX OOJIAKOB,
(GopMHpYIOIIMXCS TP HAIMYMKA TPOJIMBA, PEKOMEHIYETCS sl 00JIAKOB MPUHUMATH
NOJNYLWIMPUHY BTOPUYHOro oOnaka paBHOH MOJYIUMPUHE NpONMBA, MO0 B
OTCYTCTBHE IIPOJIUBA!

O,SJF , €CIH ¢, 5 > q; + q:‘

BZK = q>K ' " (85)
#7 CCIM 6 =44 T4
204 Upogpa

19



0,5JF, ecnu dors > Gaore + Taore

B;)TC BBHIO _ qZ" - - ' “ (86)
0TC BBIO, , OTC BEIG ’ CCIH 6 = Gaore + Qiorc
2p, Up i 4
B =B =0,5JF, (87)
HY =g/ (2050007, (88)
HZ)TC BBIG — qZTc BBIG / (2u(());;)(1;)5;6B;)m BI)I6pZTC BBIO ), (89)
H, = ¢ 1(20,34,Bp% ). (90)
H =g} 1(2u8B1P% ) ©n

[Ipn OTCYTCTBMM JAaHHBIX O HAUAIBHBIX pa3Mepax BTOPHUYHBIX OOJIAKOB,
(opMuUpyOIIUXCS B OTCYTCTBHE MPOIMBA, PEKOMEHIYETCS IS NPSIMOYTOJbHOTO

CCUYCHMS BTOPUYHOr0 oOj1aKa MPUHUMATh €ro MOJYIIMPUHY PaBHOM €ro BhICOTE.

92)

T, TH

2P, Upappa

(93)

V. PekoMeHAaumMm no pacyeTty nosier KOHUEHTpauum u ToKCopos3

20. lna ycnosun, B KOTOPbIX nNpoucxoanT Bbibpoc OB, onpeaensaioTca xapakTepHbIn

pasMep  LUEPOXOBATOCTM MOBEPXHOCTM 08 | KnacC YCTOMYMBOCTM — aTMOCHEps,

aB, mMacwTab MoHuHa-O6yxoBa LMO, JNHamMmu4yeckas

BEPX
CKOpPOCTb | CKOpOCTb MOAMELLMBaHUS Bodayxa "OM i koacppuUMEHT AMChepcn B

XapakTepucTuka npodunsa BeTpa

nonepe4yHoM HanpaBneHun Oy,

21. Ecnn xapakTepHblh pa3sMep LLUEPOXOBATOCTM HE MOXET ObITb 3agaH, ucxoas u3
pearnbHbIX METEOPOSIOrMYECKNX YCNOBUN C NPUBELEHNEM COOTBETCTBYHOLLMX 0OOCHOBaHUN,
TO OH 3aJaeTcs COornacHoO AaHHbIM, npuBedeHHbiM B Tabnuue N 7-3 npunoxeHma N 7 K
HacTosiwemy PykoBoacTsy.

Ecnn B pes3ynbTate pacdeTa OKaXeTCsd, 4YTO BepTuKanbHbI pasmep obnaka c
TpebyembiMn XapakTePUCTUKAMN MEHbLLE, YEM XapaKTEPHbIA pasMep LepoxoBaToCcTu, TO
3TO 03HaA4aeT, YTO pesynbTaTbl pacyeToB MO AaHHOMY PyKOBOACTBY MOXHO paccMmaTpuBaTtbh
NULLIb B KQYEeCTBE OLLEHOYHbIX.

22. Ecnn knacc yCTOMYMBOCTM He MOXeT ObiTb 3adaH, UCXOoAd W3 pearbHbIX
METEOPOSIOrMYECKNX YCOBUA C NPUBEAEHMEM COOTBETCTBYHOLLUMX OBOCHOBAHMM, TO Kracc

20



YCTONYMBOCTU 3a[aeTCcad C WUCMNOfb30BaHMEM [aHHbIX, NpuBeAeHHbiX B Tabnuue N 7-4
npunoxeHns N 7 Kk HacTosiwemy PykoBoacTBy B 3aBMCMMOCTM OT CKOPOCTM BeTpa M
MHTEHCMBHOCTM TEMSIOBOrO NOTOKA Y MOBEPXHOCTU (MHCONALMS 1 0611a4HOCTD).

[na pacyeTa Hanxyawero BapuaHTa NpMHUMaeTCs Knacc YCTOMYNMBOCTU - F 1 cKopocTb
BeTpa - 1 m/c.

23. [1na xapaKkTepHOro pasmepa LWepoxoBaToCTu Zron , Kracca yCTOMYMBOCTU WU

u a

cKkopocTn BeTpa 10 Ha BbIcOTE 40 onpegensietca KoadUUUEHT "B B COOTBETCTBUM C
AaHHbIMW, npuBedeHHbIMM B Tabnuue N 7-5%(7) npunoxeHnn N7 K HacTodwemy
PykoBogcTtsy.

Mpy NpoOBEAEHUM pacyYeTOB MepBOHAYanbHO PEKOMEHAyeTcs BbiGupaTb &  Ans
BbICOTbl 40 20 M (nepBoe 3HadeHue cm. Ttabnuuy N 7-5 npunoxeHna N 7 K HacTosiwemy
PykosoacTay).

Ecnn B pesynbTate pacdeTa OKaXeTCsd, 4YTO BepTuKarnbHbli pasmep obnaka c
TpebyeMbiMU xapakTepucTnkamm bonble 20 M, TO peKOMeHAYyeTCs NPOBECTN HOBLIN pacyeT

C M3MEHEHHbIM “® [nsl BbICOTbI [0 WU CBbille 50 M B 3aBUCMMOCTM OT PaCCUMTAHHOrO
BEpPTUKanbHOro pasmepa obnaka.

24. [na xapakTepHOro pasmMepa LepoxoBaTocTu Zios BblbpaHHOro Knacca

yCTOM4YMBOCTU onpegensietca macwTtabd MoHuHa-Obyxosa I‘MO. Lo =0 Anst HeNnTpanbHOM
ycTomymBoCTU atMocdpepsbl (knacc D). [Ins octanbHbIX YCOBUA YCTOMYMBOCTM aTMOCepbl
macwTtab MoHunHa-ObyxoBa onpegensetca no gopmyne (94) ¢ ncnonb3oBaHMEM LaHHbIX,
npuBegeHHbIX B Tabnuue N 7-6 npunoxenuna N 7 kK HacToswemy PykoBoaCTBY:

Lo =k 2" (94)

II0B
25. [InHamn4yeckasa cKOpocTb onpeaensaeTca no opmyne:

K-
(1{(20* 210s) ! 210s) 0

(95)

roe ¢ - 3apgaeTcs, NCXOAsa U3 Knacca YCTOMYMBOCTM aTMocdepbl, cornacHo (96):

2-Iin((1+a)/2)+|n((1+a2)/2)—2-arctg(a)+ %;ZUTHKHEICCOB ycToiunBocta A, B, C

0= (96)

0; w1 KImaccoB yctoiauBocTd D
—6.9-7,/L,,; a1 xnaccos yctoitunBoctn E, F

o a:(1—22-210/L1\40)1/4

26. CkopoCTb nogmeluMBaHuMs Bo3gyxa B 00nako 4Yepe3 BEPXHIOW rpaHuuy
onpegensieTcs B 3aBMCUMOCTM OT XapaKTepucTuk obnaka (3ddeKTMBHOM MNNOTHOCTU Popgp |
3PPEKTUBHOMN  BbLICOTHI Hagoy ,  9(pdekTMBHON TemnepaTypbl Tapg n  adpdPeKkTnBHOM

TEennoemMKocTn obnaka ooy )*(8) no cnepyowen popmyne:
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yBePX — K- U
o~ o[Ri,) (97)

(1+0,8-RL1/2)

,Ri,>0
(ki) o (98)
[0) =
(1—05-Ru*’2 _
Tra ,Ri,.<0

B

, (Pogp—Praosa) “Hye

Paosn ut2 (99)

Ri.=g

g |En H 1/3

4= u,%+(b-vm)2 Wk:[p -'|?B .éb(b ]

roe . b=0,2, 20b Tobd Tobd , Eion yOenbHbIN

TEnsIoBoN NOTOK (OT NOBEPXHOCTU 3eMnun B 0bnako), onucbiBaemMblt Hmxke ((114) - (117) nnu
(132) - (139)).

27. KoadbduLMEHT AMCrepcun B MOMEpPeyYHOM HanpasneHun °Y onpenensieTcsi no
cnepywowen dopmyne ¢ NOMOLLbI AaHHbIX, NpuBeAeHHbIX B Tabnvue N 7-7 npunoxenus N 7
K HacToswemy PykoBOACTBY:

cy(x):8~x-(1+yy‘x)_1/2 (100)

e Ty=0.0001 1 8=8500" (£/600)

28. [nsa kaxgon u3 cragmin Bblibpoca Mo cueHapuio i-My onpegendarTcs nosns
KoHUeHTpauun OB n makcmmanbHasa koHueHTpaunsa OB Ha ocu X.

[ns nepeuyHoro obnaka kKoHueHTpauus OB n pasmepbl 0651akoB Npu UX paccesHum
BbluncnaTcsa no opmynam (101) - (117).

29. CocTosiHMe nepBUYHOro obnaka B KaXAbli MOMEHT BpPEMEHM XapaKTepusyeTcs
cnegyowmMn napaMmeTpamu:

G Szi’ Syi’ i an)q), Xui Qm’ Popdi (Mnm Va(b(bi) LIV

OHM OONOMHAKTCS eLle YeTbipbMS, KOTOPble pacCYNTbIBAIOTCA HA OCHOBE BBEAEHHbIX
BblLLEe nepemMeHHbIX*(9): R3<bcbi, Hatbdoi, uacbtbi, QcyMMi_

2.2
Ropi = l/ i+Sy (101)

H,ppi = % 'F( % ) S (102)
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F[(1+a3)/ﬁ] s, \*
Yoo = T 1rp] 'Ulo'(a) (103)

2
Qcme =me Ra(b(bi ’ qu)q)ilva(b(pi (104)

Cxema nepBuyHOro obnaka wusobpaxeHa Ha pucyHke 3-1 npunoxeHna N 3 K
HacToswemy PykoBoacTsy.

30. PacnpepeneHve koHueHTpaumm OB B obnake pekoMeHOyeTcsi OnucbiBaTb
3aBUCHMMOCTAMM:

¢ (x,¥,z,1) =c,, -exp| — Si , TIpH (x—xw.)2+y2<1;2 (105)

zi

B oy 2 2 2 ,
clo(x,y,z,t)cw-exp{{si} ]exp[(x xm) M ], 11pu (x—xm.) +y' =z (106)

[5,7]

31. lns onpeneneHus NpocTpaHCTBEHHOro pacnpeneneHns KoHUeHTpauun, npodunb
koTopol 3agaH B nyHkte 30 HacTosiwero PykoBoactBa, C MOMOLIbI MNEPEeYUCEHHbIX
napamMeTpoB B nyHkTe 29 HacToswero PykoBOACTBa MCMOMb3YHOTCS CleayoLLIne ypaBHEHUS.

CoxpaHeHune Macchl BbIOPOLLIEHHOMO BellecTsa Q.

2
Q:CHi.n'Raq)(bi‘H"b‘bi . (107)

MN3meHeHne macchl obnaka QCYMiZ

d _ 2 BEpX d
H [QyMi ] - RS(i)q)l ’ pBOTiLl ’ uHOI[M +2-m- chptbi ’ Hacbcpi ’ paom ’ YHO/]M ’ a [Racbqn ] (108)

paBUTaLMOHHOE pacTekaHue obnaka:

d d o3t
E[K¢¢f | =t E[Racpqn 1=C. |8 Hogys - 1- ZW : (109)

BbokoBoe paccesiHne Bblbpoca 3a cHeT aTMocdepHon anddyanu:
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8, ]2 ) (s 12, ) Lm0 (110)

nnn

Syilx)=2""2 (X"'Xt), npu =0, (111)

CoxpaHeHue aHeprun B obnake Ea(btbi:

d

Bepx d
E[Eatptbi :| = ”'Rgzqﬂn' : pBOSJI 'unol;:)uv{ "Crosn +2-7- Rmquz L ogpi pBo311 }/HOJIM d[ |:R3(1)(1)1 :| BOSJ:[ +7 R3tbtbz TIOBi ( 12)

Cnocob pacuyeTa yaenbHOro TEMMOBOro MoToka OT MOACTMNAtoLLEd NMOBEPXHOCTU B
obnako Eroni NpuBEAEH HWXe B nyHkTe 32 HacTosiwero PykoBoacTea.

MonoxeHne ueHTpa obnaka Xy -
d _
E[Xui] = Ui (113)

(v ) T . .
Benuuntbl Poooi ( 20di/ y oddi | g TaKKe BenuMuMHa Qi BuuncRsIOTCS CormacHo

noaxoay, u3noxeHHomy B npunoxerHnn N 8 kK HacTosiLemy PykoBoacTsy.
32. OnpeneneHve yaenbHOro TensoBoro NoToka (0T NOBEPXHOCTU 3eMnu B 06nako):

E 1, T T. ..
EHOBl- _ ma'X[ [IOB. €CT{ >~ “TIOB. BEIH/ ] > TIOB. pac > i (1 1 4)
EHOB. BBIH/ ? ];IOB. pac — ];(1)(1)1
w2\
EHOB. BRIHE 1.22. {M_) ) pa(btbi ’ Caﬂp(bi ) (THOB- pac ];(13‘1” ) (1 1 5)
10
(QI_Q}KI)C +Q}1{1 C + QCMl Qz’ .CBO?,I[
Ca(m”_ — ( Q ( Y ) r ) (1 16)
CyM/
T T 5 2/3
E__.=3510"- ( e pc BW) .5.(g)”3, (117)
O‘ 5 ’ (];013. pac + ];q)cpi ) R
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Ona  gnutenbHbiXx BblIGpocoB KoHueHTpaums OB u pasmepbl 0o6nakoB npu  Ux
paccesiHumM BbluncnsaeTca no opmynam (118) - (135).

33. Opend BTOpMYHOro obnaka paccmaTpuBaeTcsa AONs Creaylowmx LecTu cragumn
pacnpocTtpaHeHus Bbibpoca OB (cm. npunoxeHne N 5 k HacTosiwemMy PykoBoacTsy):

ncTedeHune xugkon ¢gasbl (B CTabuUribHOM MK NeperpeToM COCTOSIHUKM) OO OTCEYEHMS
aBapUNHOIO y4acTKa;

ncTedeHne xmnakon gasbl (B CTabunibHOM UM NeperpeTom COCTOSIHUM) N3 aBapUNHOO
y4acTka nocre ero orceyeHus (ansa cueHapusa 4);

NCTeYeHne rasa npyu HanNUYUM NPoNuBa XMAKon dasbl U UCnapeHne C NPosiMBea;

ncTedeHne rasa u3 paspyLleHHoro obopyagoBaHUA Npu OTCYTCTBUWM MPOSMBa KULKOW
dasbl;

ncrnapeHne C nponuea MNpM  OTCYTCTBMM UCTEYEHUS >KMOKOCTM wunuM rasa w3
paspyLLUeHHOro obopynoBaHus;

ncnapeHne n3 eMKoCcT Npu oTCyTCTBUM Nponuea.

[ns kaxgon M3 3aTUX cTagumn paccyuTbiBaeTCcs cBOe BTOpuYHOe obnako. Npu pacdeTte
qI
KaXkOoM U3 9TUX cTaamil 3aaatoTcs ceoit pacxod OB B wnende | v pacxod xuakon dasbl B

0l
HayanbHoM ceyeHun X

XK OTC BbIO r ™ u e 0 x 0 oTc BBIO Or 0ru Owu Oe
i 9 9 9 9 9 G Yy G D B O

CBOW HavanbHbI pasmep obnaka (nonywupuHa ' wuebicota !'):

K OTC. BBIO r ™ u e K OTC. BBIO T ™ u e
B B i B B B Hy H i Hp Hp Ky

PaHee 3T Benu4yuHbI O5nAa pa3HblX CcueHapues Obinu paccynTaHbl Mo CbOpMyJ'IaM (4),
CocTosiHMe BTOPUYHOIoO obnaka B KaXaoM nonepevyHoM CeYHYeHUn XapaKTepusyeTcd
cnegyrowmMn napamMmeTpamMun:

o o
Cui . Sz Syil Bl Boggi Kmi % @

I |
Ppepi (Va¢>q>i)
Kpome Toro, oGnako xapaktepusyeTcs Takumu napameTpami, Kak n
TI. BI.HI.ul.qI.
20bi  opy [OMOMHAKTCA elle YeTblpbMs - 2hdi : i : i . CYML " koTopble
paccynTbIBAOTCA Ha OCHOBE BBEAEHHbIX Bble nepeMeHHblx no dopmynam (118) -
(121)*(10):
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Bl =b +0,5-Jx-S! (118)

1 1
H o ——.T| = |5 119
2p7 /8 [ﬂ) i ( )

[ _F[(lﬂxg)/ﬂ] s "

o ty - , 120
Uy F[l ; ﬂ] Uy - ( )
qcyMl _2 Bfi(l)(l)t H:ii)(l)t ) 3@)(1)1 /Vzaib(m . (121)

Cxema pacnpocTpaHeHns BTOpMYHOro obnaka wu3obpaxeHa Ha pucyHke 3-2
npunoxeHns N 3 kK HacToawemy PykoBoacCTBY.

34. PacnpegeneHne KoHueHTpauum OB Bo BTOpMyHOM oOb6riake onucbiBaeTcs
3aBMCUMOCTAMM:

s
c(x,y,2)=C, .exp{{sil} } npu |y <b' u xo<x<x (122)

zi

B ;2
X
¢ (x,3,2)=c, -exp{{Sil} }'exp[{%—,l} ], npu |yz8 u x, <x<x, (123)

I I I _
X . <X X<x,. ¢(xy,z)=0
Mpu m nnu 31
35. [Ina onpegeneHus npoc;TpaHCTBeHHoro pacnpefeneHns KoHUeHTpaumn, npodunb
KOTOpoW 3agaH B nyHkTe 34 Hactoswero PykoBoacTtBa, C NOMOLLbK NepeyvYnCrieHHbIX
napameTpoB B NyHkTe 33 HacTosilwero PykoBoACcTBa, MCNOMb3YHOTCA Crieaylolmne ypaBHEHMS:
I

q.
COXpaHeHne Macchl BbLIGPOLLIEHHOrO BellecTsa | :
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qz'l =2- C Biq)qn Hi(b(bz : 3(1)(1)1 (124)

M3MCHCHHE pacxoa B meiide ¢
2 Bcpx H] d Bl . 125
_|:qcyM1 :| 34)(1)1 pBoz;[ TI0IM + 2 el T4 pBos,z[ ) 7H0;:[M ) _|: eti i T :| > ( )

dt

IPaBUTAIIMOHHOE PACTEKaHWE oONaKa:

[ 3bebz:| \/g HZ@)(I)] {1_ p_fow } , (126)
3(1)(1)1 P i

OOKOBOE paccestHie BeIOpoca 3a cuet atmocheproi audysuu:

[ ]:_ 2-(2/7) (B 4112:77 8, ) 2 —{o,].mpnb>0  (127)

S, (x)=2"7-0,(x+x,), mupub;=0; (128)

COXPAHEHUE DHEPIUU B O0aKe k., .

d d
dx |:Eiq)(pz :| 2 B;’(i)lpt pBOS,I[ 'uﬁzﬁ);; "Crosn + 2 Haqj(pz pBOSJI 7/H0,UM d |:Baltp(1n :I 1303,11 + 2’ Bald)tbz Erl[om ’ (129)

Cnoco6 pacuyeTa ygenbHoro TennoBoro noToka OBl npuesegeH B nyHkte 36
HacTosiLero PykoBoacTBa.
I

X_.
MonoxeHune nepenHero kpas obnaka ™ onpepensaoT no dopmynam:

-1
Xy =0, mput <t
j=1
V4 (130)
—|:Xiu' :| = u:i(pq)i , AJIA Xﬁu. th‘j =0, npu f = th‘j
d Z 2

.

I
X .
Mocne okoHYaHus |-t cTagum BbiIbpoca onpeaenaeTcs nonoxeHue 3agHero kpaa 3! :
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-~

-1
0, mput <)t/
X = (131)

! !
x| t=>"6 |, nput =1
Jj=1 j=1

k.

I
BenunynHebl p3‘1"1’i (V3‘1"1’i) n Ta‘m’i , a TakkKe BenuuuHa Yxi BbIYMCIIAOTCA
COrnacHO pekoMeHaauUnaM, U3noxeHHbIM B npunoxeHun N 8 k HacTosAwemy PykoBoacTsy.
36. Onpenenenne yaenbHOro TEMMOBONO MOTOKA MNPOBOAMTCA MO  Creaylolwmum
dopmynam:

! I i
max [EHOB. ecti ? EI'IOB. BBIH/ ]> ];IOB. pac > ]gq)@f

ElfIOBf = / ] (132)
EI'IOB. BBIHI ? ];OB. pac < T;(bcbi
! s ’ 1 i !
EHOB. B 1 22 ) M_ : pacpcpi ) Catbqwi ) (TI'IOB. pac Tarb(bi ) : (133)
10
C:ib(bl_ _ ((qzl _q;lm' )'Cpraa +Qfm' ICP +(Qin1 - qll) Cp1303ﬂ) - (134)
qcyMi
’ 5 2/3
T e
EIZIOBeCTz' - 351073 ) ( — Bcpcpll) '&'(8)1/3 . (135)
| O 5 : (];03. pac + ];ct)ct)i ) R

37. KoHueHTpauus OB B TO4ke B MOMEHT BpemMeHu t npu i-oM cuUeHapuu
pekoMeHayeTcsa onpenenstb no opmyne:
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Ci(X, Y,z t )=C?(X, y,zt )+C;K(x, Y,z t )+ci

OTC. 13516(

xy.ztlclxy zt)+e (xy zthc(xy. zt)+c(xy 2 t)

(136)
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38. Onpenenserca MakCuManbHO BO3MOXHasi KOHUeHTpaumna OB Ha paccTtosiHum X OT
. Xy, z
MecTa aBapum npu i-OM CUeHapunm u Bpems tmaX'( v:2) , Korga pocTturaetca aTa

KOHueHTpauusa. [lo braxi\ X Y5 2 onpegensieTca  crtagus  (MNKM coveTaHus  cTagun
pacnpocTtpaHeHna Bblbpoca OB), Ha KOTOpoW (KOTOPbIX) AOCTUralTCsl MakCUMarnbHble
KoHUeHTpauun OB:

Xy, )= a2 t) (137)

39. llytemM uHTerpMpoBaHMA MO BPEMEHUN KOHLEHTpaLuuu q(x, y Z’t) onpegensieTcsa

D(x, vy, z .
'( Y, ) a TaKKe pacnpefeneHnme MakcMMmanbHOUM TOKCOAO3bl,

. D X
AOCTUraeMom Ha 3adaHHOM pacCcTosHUM OT MecTa Bblbpoca 'max( ) MakcumanbHas

TOKCOOO3a ANs 3a4aHHOro paccTOsiHUA 3a BCe BPeMs 3KCMo3uumu gocturaeTcs Ha ocu y=0,
z=0. lMpn HeobGXoAMMOCTN ONpPedensaAlTCA COCTaBMNALIME TOKCOAO3bl, COOTBETCTBYOLLME
obnakam (NepBMYHOMY N BTOPWUYHLIM), O0OpPa30BaBLUMMCA Ha pPas3fNUYHbIX CTagusix aBapuu

nosle TOKCOOO03bl

0 |
D, (xy,2) Di(x, Y, z)
" M MaKCUMarnbHble TOKCOA4O3bl, AOCTUraeMble Ha 3aJaHHOM

0
D; (x)
paccTosiHMM OT 06raKoB, 06pa30BaBLUMXCS Ha PasHbIX CTagusX asapwy, ax

I
I:)i max(x) _

40. CpaBHeHMEM C MOPOroBbIMM MU CMepTenbHbIMKM ToKcogo3amu (cMm. Tabnuuy N 7-1
npunoxeHnss N7 K HacTtoswemy  PykoBoacTBy)  onpedensitoTcd  pacCTOsAHUS,
COOTBETCTBYIOLUME CMEPTESNIbHOMY MOPaXXeHUK0 N MOPOroBoMy BO3AeNCTBMIO. [na oueHku
BEPOATHOCTU  CMEPTESNbHOrO0  MOpPaXeHus 4YerioBeka pPeKoMeHAyeTCcs  UCMNoSib3oBaTb
NpobuT-dyHKUKMIO Pr, no KoTopon ¢ ncnonb3oBaHnem tabnuy N 7-1, 7-2 npunoxexna N 7 K
HacTosLwemy PykoBoacTBy onpefensercs BeposATHOCTb CMEPTENbHOIO NopaXeHus Yyernoseka
Ha OTKPbLITOM NPOCTPAaHCTBE.

BenunuuHa Pr onpenensetca no cneayrowen oopmyne:

bren

Pr=ap; +bpIn I (q(x, Y, z,t))nprdt (138)

0

roe koadpduumeHTsl a, b, n 6epytca 13 gaHHbIX Tabnuubl N 7-1.
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VI. PekomeHgauumm no pacyeTy rpaHvy 30H, orpaHnM4eHHbIX KOHUEeHTPpauMOHHbIMU NpeageriamMmun pacrnpoctpaHeHuUsA nnamMmeHun

41. Ons B3pblBOMNOXapoonacHbIX BbIOPOCOB B MOMEHT BpeMeHwu b onpenenstoTcs MOBEPXHOCTW, OrpaHu4YMBaloLne B

npocTpaHcTBe obnactu BKIP (ZBKHP) n 0,5 HKIMP (ZO-SHKHP) _

2

aHuua obnactm BKIMP “BKIIP onpepensieTcsl ypaBHEHNEM

G =6 (.2 6)+ 6 (1. 26+ ey 2 ) (xy 2 )+ (kv z ) ek z ) rleyzt) s

MpaHnua 30HbI 0,5 HKIP ZQSHKHP onpenenseTcs ypaBHEHUEM:
OTC. BBIO

086y =67 (%Y. 26)+¢f [y, 2.6)+ )™ O xy 2 )+ (xy 2 0) e (v 2 ) +{x vz b) e (nvzt) o)

Obnactb B NPOCTPaHCTBE, r4e BO3MOXHO BOCMSI@MEHEHWE U TOpPEeHue (AeToHauMs) NOoXapOB3PbIBOOMNACHOMO BELLECTBA,

2

onpeaensieTcs Kak ormdatollas noBepxHocten — O0.SHKIP “33 pce MOMEHTbI BpeMEHU b CyLLLeCTBOBaAHUS B MPOCTPAHCTBE KOHUEHTpaLnn
Bbiwe 0,5 HKIP.
42. [1ns B3pbIBOMNOXapoonacHbIX BbIBpPOCOB ONpeaensioTcss pasMepbl 30H Ha KOTOpble MOXET ApendoBaTb BbIOPOC, COXpaHsas

CnocoBHOCTL K BOCNiaMeHeHuto. MNonaraeTcs, 4TO 9TOT pa3mep COOTBETCTBYET AOCTMXEHUIO cpeaHnX KoHueHTpauun 0,5 HKIP.
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"paHunua 30HbI goctmkeHus 0,5 HKIP Ha ypoBHe 2=% B MOMEHT BpPEMEHU b onpegensieTcsi COOTHOLEHNEM:
OTC. BEIO

X Tr I'n nu (¥
05 =6(% Y: %6 )+ (XY, 2 )+ (xy. 2 %) +ei(xy. % b )+ (Y, % 6)+6 (XY 2. b) ¢ (% Y. 1) (141)
paHnua 30Hbl goctmkeHna 0,5 HKIMP B BepTuUKanbHOM MNOCKOCTWU, NepneHAnKynspHON BeTpYy (X:XO), B MOMEHT BpPEMEHU b
onpeaensieTcs COOTHOLEHNEM:
K 0
O’SQ’IKHB:Q(XO’ y, Z! %)+CI (X01 yi Zl %)+Ci

1C. 3516(

0 Y:2.5) 4600y, 25) 40 (0.2 6)+e (0 v, 2 5) 46 (%0 v 28) 14y

paHnua 30HbI goctmkeHna 0,5 HKIP B BepTukanbHOW MNNOCKOCTW, NapasnsiefibHoOM BeTpy (y—yo)’ B MOMEHT BpeMeHM b

onpenensieTcst COOTHOLUEHUEM:
OTC. BBIO

056y =6(X %, 2 5)+C (X ¥ 2 ) +C; (% oz )*e(x 2 b)+e; (% 2 b) +e (% 2 b) +ef (X 2 h) (149
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< 7= = X=
JInHug, orpaHuymBaowas B COOTBETCTBYIOLEN TJTIOCKOCTU ( % ) Y=Y nnn XO)
obnacTtb, rge BO3MOXHO BOCMNSIAMEHEHME U ropeHme noxapoB3pbiBOOMNaCHOIo BellecTBa,

onpegenseTca kak ormbatowasn npodpunen nuHun (141)-(143), 3a BCe MOMEHTbI BpeMeHU b
CyLLEeCTBOBaAHUS B NpOCTpaHCTBe KoHUeHTpaumn Bbiwe 0,5 HKIIP.

43. [Ins B3pbIBONOXapoonacHbIX BbIBPOCOB B MOMEHT BpEMEHMU t onpegenseTca macca
TONNMBa, Haxogsuwasica BO B3PbIBOOMACHbIX Npegenax u crnocobHas yyacTBoBaTb B
npoueccax ropeHmsa unu geTtoHauuu. OTa Macca onpegensieTcsl nyteM WHTErpupoBaHus
KOHUEHTpauum no MpOCTPaHCTBY, OrpaHU4YEeHHOMY MOBEPXHOCTAMM 0BpasoBaHHbIMU
rpaHMLen, Ha KOTOpoKn KOHUEeHTpaunsa obnaka gocturaeTt HKIMP n BKIP:

QBEJ.V[;'. c(x, Y, z,ib)dzdydz (144)

rne Vasp :{(X' Y, Z)ICHKHPSC(X' Y. Z, 1i))SCBKHP }

Ecnn B pesynbtate pacyeTta no B nepBuM4YHOM obriake BO B3pbiBOOMACHLIX Npenenax
okaxketcs macca 6onblue 10% Bcen macchl TONNMBA, HaxoasLenca B nepenydHomM obnake, 1o
Macca TonnmMBa BO B3pPbIBOOMACHbLIX Npeaenax nepBuyHOro obnaka npuHMMaeTcs paBHOW
10% BCen macchl TONNMBa, HaxXo4dALWENCs B NepBMYHOM obnake.

*(1) Mpwn Hanuyum goctaToyHbIX 06OCHOBAHUIN AOMYCKaeTCs 3aaHue Crios pasnuTus ¢
rmybuHon otnuyHon ot 0,05 M, B 4acTHOCTM B COOTBETCTBUM C HOpPMaMu MoxapHOW
BesonacHocTn "OnpeneneHne Kateropui NOMELLEHUN, 30aHMA U HAPYXHbIX YCTAHOBOK MO
B3pbIBOMOXapPHON W MOXapHOW oOnacHoCcTU", yTBepXAeHHbIMW npukazom MuHUcTepcTBa
Poccuiickon ®epepaumm no genam rpaxgaHcKon O6OpOHbl, YpesBbl4aHbIM CUTyaLUsSM Y
nMKBMaaumMm nocnencTenm ctuxmmHolx 6egctemim ot 18.06.2003 r. N 314 (HIMB 105-03).

*(2) JaHHble N HwKecneaylwme aHanornyHble OOHYyNeHUs He MMEKT PU3NYECKOro
cMmbIcna M Heobxogumbl Ans popmanusaumm NoACTaHOBOK B (POpMYyNax; pPaBeHCTBO Ha
Kakon-nmbo cTagmMm Hym HavarnbHbIX pasmMepoB obriaka, MAoOTHOCTM WM pacxoda (Mnu
KOnmnyecTBa OMacHOro BellecTBa) B HEM, a TaK Xe ONUTENbHOCTU MOCTYMNSIEHMUS OMacHOro
BewecTBa B aTtMocdepy o3HavaeT OTCYyTCTBME [OaHHOW CTaguu pasBUTUS aBapUNHOM
cuTyauuu.

*(3) Mpwn pacdeTe no copmyne (6), a Takke no copmynam (18), (38)-(39) n (79)-(83)
NPy HaNU4YMM JOCTOBEPHbIX AAHHbBIX O HaYanbHOW NNOTHOCTM BbiBpoCca AonycKkaeTcsa 3agaHue
NHOW BENNYMHBI C NpUBEAEHMEM COOTBETCTBYIOLMX OOOCHOBaHUMN.

*(4) B cbopmynie (20), a Takke ganee B popmynax (30), (34), (43), (53), (57), (60), (64),
(68), (71), (73), (74), (77), (80), (81), (85), (86), (88) - (93) n B COOTHOLUEHUAX nocne

I

hopmyrnbl  (56) ucnonb3yeTcs BenuYMHa "o 2Poi , KOTopas BblYMCNAEeTCA cornacHo
dopmyne (120).

*(5) Mpn HanMuUMM OOCTOBEPHbIX UCXOAHbLIX AAHHbLIX O FEOMETPUN U XapaKTepUcTMKax
MOBEPXHOCTU, Ha KOTOPYK MPOUCXOAWUT MNPOSiMB, AOMyCKaeTcs 3ajaHue MHOW nnowiagu
nponvBea c NpuBeAeHNEM COOTBETCTBYHOLLMX OBOOCHOBaHUN.

*(6) MNpun pacyeTe MHTEHCUBHOCTW UCMApeHus M3 nponuea no dopmynam (34), (57),
(60), (64) n (66), a Takke NpU WUCMNONb30BAHUM WMHTEHCUBHOCTU MCNapeHUs B KayecTse
BCnomMoraTesnibHoM BenuuunHel B hopmynax (30), (53), (65), (67), (68), (71), paBHO KaKk U B
YyeTblpeXx HeHyMepoBaHHbIX hopMyrnax nocne copmyrbl (56) gonyckaetcs, nNpyv Hanuyuu
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AOCTOBEPHbIX [AdaHHbIX, 3adaHMEe WHbIX MHTEHCMBHOCTEM MWCNapeHus C NpuBEeOEHUEM
COOTBETCTBYIOLLMX OOOCHOBaHW.
*(7) Mpn HaNN4MM JOCTOBEPHLIX UCXOOHbIX OAHHbLIX O XapaKTepe U3MEHEHUsSI CKOPOCTU

BeTpa C BbICOTOM Jonyckaetca 3adaHune WHOM  BENUYUHbI O C npuBegeHmnem

COOTBETCTBYIOLMX OOOCHOBaHM.

*(8) B cnepywowux ganee gopmyrnax MCNonb3yTcsa NepeMeHHble Popp | Hat’pq), Ty

Eron n C3d>d>, Ansa nepBuMYHOro obnaka 3T NepemMeHHbIe PaBHbI pacbcbi, Hacbcbi, T3<1><10i, Eioni n
I I I I I
. H . T . E . C )
Copgi , @ AN BTOPUYHbIX 06NaKkos - p3‘1"1’1 , i , 3bdi , 0pi [y i

*(9) B cnyyae ecnun BenuynHa Moo MeHbLue 0,5 m, To B chopmyrnie (103) gnsa pacyeta

Ui NCNonb3yeTcs BENUYMHA SZi, nonyyeHHasa no cdopmyrne (102) B npegnonoXeHuu, 4To

H,p4:=0.5 M.

H :
*(10) B cnyyae ecnu BenuyuHa 20di  yenbwe 0,5 m, To B chopmyne (120) ansa

s

I
U ... i
pacyeTa L MCNoSb3yeTca BeNuMYMHa , nonyvyeHHas no dopmyrne (119) B

H' =05
NPeanonoXeHUn, YTo 2bdi M.
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MpunoxeHue N 1

K PykoBoacTBy no 6e3onacHocTu

"MeToauka moaenupoBaHUA pacnpocTpaHeHus
aBapuUMHbIX BLIOPOCOB ONacHbIX BellecTB",
yTBEepXAEeHHOMY npukasom ®enepanbHON
CNyXO0bl NO 3KONOrM4ecKomy,
TEeXHOJIOrM4eCKOMY U aTOMHOMY HaAa3o0py

oT 20 anpensa 2015 r. N 158

Cnucok o603Ha4YeHNN N COKpaLLeHUn

B HacTosawem PykoBoacTee NnpuMeEHeHbI cnegyoLlmne o603Ha4vYeHns 1 CokpaLleHus:
HKIP - HWXHUI KOHLEHTpauMOHHbBIN Npeaesn pacnpocTpaHeHus nnamMeHu;
BKIP - BepxHMiN KOHLEHTPALUVOHHbLIN Npeaen pacnpocTpaHeHUs NiaMmeHu;
OB - onacHoe BeLecTBO;
I
B.

I - nonywmpuHa HaYanbHOro ceyveHnst BTOPUYHOro obnaka, obpasytoLierocs Ha |-on

CTaguu NOCTyNmeHns onacHoro BellecTBa B aTMocdepy B i-OM cueHapun (Npy pasnmnyHbIX |
Il _x OTC BBIO r ™ u e

B.=B. B. B. B. B. B.
| | | | | | | ) M:

B ...
hdi adpdpekTUBHaA nonywmnpuHa BTOpUYHOro obnaka, obpasytouweroca Ha |-on
cTagum NOCTYNMEeHNa OnacHoro BewecTsa B aTMOC(epy B i-OM cueHapuun (Mpy pasnuyHbix |
I xK OTC BBIO r B

_ U U e
Copdi T Oopdi | D Dopbi | Dabdi Cabdi Oaddi y g
C

e - KO3(b(PUUMEHT, UCMONb3YHLMACA MPU pacyeTe CKOPOCTUM rpaBUTaLMOHHOIO
pacTtekaHus, paseH 1,15;
C
P - TENNIOEMKOCTb »XMOKOro onacHoro sewiectsa, [x/kr/K;

PBO31 - TEMNOEMKOCTb BO3ayxa Npy NOCTOSIHHOM aasneHun, Ix/kr/K;

O

Pras - TennoeMKOCTb ra3oobpasHoro onacHoro sewlectsa, k/kr/K;

G . TENNoeMKOCTb ra3oobpasHoro onacHoro sewectsa, x/Kr/K;
C
VBO3L - TEMSI0EMKOCTb BO3JyXa Npu NOCTOSAHHOM obbeme, [K/Kr/K;
Coopi - ahbpekTMBHAA TennoemMKocTb BellecTBa B MNepBMYHOM oObnake B i-OM
cueHapuu, Ix/kr/K;
|
C .
3bdi  _ appekTMBHAs TENMOEMKOCTb BewecTsa BO BTOPUYHOM  obnake,
obpasytollemcs Ha |-om ctagum nocTynneHus onacHoro BelwlectBa B atmocdepy B i-OM
| xK OTC BBIO r ' 5 e
C .= . C .. C. C . C._. ;
cueHapuu (npy pasnuunbix | 2P TPl pr—pr - pr Pt PEY O/kr/K;

D y
I - MHrandunoHHaa TOKCoA403a 3a paccMaTpuBaemMoe BpeMs 3KCNO3NLIMM B HEKOTOPOU

. _ 3
TOuYKe B i-M cueHapum, KT c/m :
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DO
! - cocTaBnfawwas MHransunmoHHOM TOKCOA4O03bl 3a paccMaTpuBaemMoe BpeMs

3KCMO3ULUMN B HEKOTOPOW TOYKE MpWU paccessHun nepBuyHOro obnaka B i-M cueHapuum,
KT c/MC -

I

D.

I - cocraBnsawowas WHransUMoOHHOW TOKCOAO3bl 3a paccmaTpuBaeMoe BpeMs

3KCNo3munmn B HEKOTOPOWN TOYKE MPU paccesiHum BTOpUYHOro obnaka, obpasytouierocs Ha |-on
cTaguu nocCTynfeHns onacHoro BewecTsa B atMocdepy B i-oM cueHapuu (Npu pasnnyHbix |
| ok OTC BBIO r ¥ u e
D.=D." D. D. D. D. D. 3
[ I i I i Ly Kr-c/m” .

D, N
imax - pMHransumoHHaa ToKcogo3a B HEKOTOpon Toyke Ha ocn y = 0, z = 0 3a
: 3
paccmaTpuBaemMoe BpeMsi 3KCno3nuum B i-m cueHapuum, KT c/m”

DO
IMmaXx . cocraBnsoLan MHransLMOHHOM TOKCOA03bl B HEKOTOpPOM ToYKke Ha ocn y = 0,

z = 0 3a paccmaTtpvBaeMoe BPEMsi 3KCMO3ULMM NPU PaccesHuy nepBuyYHOro obnaka B i-m
3
cueHapum, Kr-c/m”,

DI
IMaX _ cocraBnsaoWwas MHransUMoOHHON TOKCOOO3bl 3@ paccMaTpuBaemoe BpeMs
3KCNo3mumnmnm B HEKOTOpOM Touke Ha ocm y = 0, z = 0 npu paccesaHun BTOpMYHOro obnaka,

obpasytowierocs Ha |-om ctagum NOCTYNNeHUMst ONacHOro BellecTBa B aTMocdepy B i-OM

I K OTC BBIO r ru u
D. =D. D. D. D. D.
cueHapum (nNpu pasnuuHblx | TMax —imax = imax - cimax -oimaxooimax
€
imax y xroc/m’.
D .
™ - anameTp Tpybonposoaa, Mm;
Broni yOenbHbIA TEMNMoBOM MOTOK OT MoACTWMaloLei NOBEepXHOCTU B MNepBUYHOE

. 2
o6nako B i-om cLieHapum, Hx/M”
I

HOB1 . ynenbHbIA TENMNOBOW MOTOK OT MOACTWUNAaKoLLEN NOBEPXHOCTU BO BTOPUYHOE
obnako, obpasytouieecsa Ha |-on cTtagum NOCTYNMEHUs ONacHOro BewecTBa B aTMocdepy B

I xK OTC BBIO r 'd u
i-oM cueHapuu (Mpu pasmuuMbix | OB TTOBQ moBi ~ TmoBi - TmoBi - TmoBi
e
HOBi) Tox/ Mm%/ ¢ -
Bios momi yOemnbHbI  TEeMnnoBOW MNOTOK 33 CYEeT BbIHYXKOEHHOW KOHBEKUUM OT

. . 2
NOACTMNAOLLEN MOBEPXHOCTM B NepBUYHOE 06nako B i-OM CLieHapun, Mokl m”
I

HOB BRIHI . ynenbHbIA TEMMOBOM MOTOK 3a CYET BbIHY)XAEHHON KOHBEKLUMM OT
NnoacTUNaloLLEeld MOBEPXHOCTU BO BTOpMYHOE o6nako, oGpasywlleeca Ha |-o cTagum
MOCTYNMEHNss OMacHoro BellecTBa B aTtMocdepy B i-OM cueHapuu (Npy pasnuyHbix |
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| K OTC BbIO r ' u e

.= ) . ) . E . .
II0B BBIH 1 II0B BBIH 1 II0B BBIH 1 II0OB BBIH 1 II0B BBIH 1 II0B BBIH 1 II0B BBIH 1 )
,Z[)K/MZ/ C-
Boseeri yOenbHbIM  TEennoBOoM TMOTOK 3a CYeT eCTEeCTBEHHOW KOHBEKUMUM OT

. . 2
noACcTMNatoLLLEeN NOBEPXHOCTN B NepBUYHOE 061ako B i-OM CLeHapuu, Hox/m” .
I

NOBECT1 . ynenbHbIA TEMMOBOM MOTOK 3a CYET eCTECTBEHHOW KOHBEKLUW OT
noacTunarolen nOBEPXHOCTM BO BTOpMYHOE o6nako, obpasywlweeca Ha |-om cTtagum
MNOCTYNMEHNUss OMacHOro BewlecTBa B aTtMocdepy B i-OM cueHapum (npyv pasfivyHbiX |

I XK OTC BBIO r s 51 e

MOB €CTi TOB ecT i OB €CT 1 OB €CT 1 OB €CT 1 OB €CT 1 OB €CT 1 )
)

I[)K/MZ/C;

Egoi - appeKkTUBHAA BHYTPEHHSAS 3HEPrna B NepBMYHOM obnake B i-OM CLeHapuu,
Ox;
I
E . 3 3
pdi . 3(PPEKTUBHBLIN MOTOK BHYTPEHHEN 3HEpPrMm BO BTOPUYHOM oObrnake,
obpasylowemca Ha |-om ctagum NOCTYNNEHUA OMacHOro BellecTBa B atMocdepy B i-OM
I K OTC BBIO

T ' nu
E .=E . E s E . E . E .
cueHapuu (mpw pasmuunbix | 2¢PT ddi bpi  Topdi  Todbdi  Tobdi

E (&
2P 1) mc;
2
F - nnowaab NoBePXHOCTM NPONMBA XNOKOro onacHoro Bewectea, M ;

'

F . nnowaab NOBEPXHOCTU NpornnBa XXMOKOro onacHoro BeLwectBa npu 06pa30|3ava|

2
nepBuYHOro obnaka B cueHapum 4, M

F o
KoHt - [yioWwlagb KOHTaKTa JXWMAOKOro onacHoro BewectBa C noacrtunakrLllen

2
NOBEPXHOCTLIO Npu nponuee, M ;

F .
oo - Mrowanb o6BanoBaHns, NpyY HEOrPaHMYEHHOM NPONMBE NPUHUMAETCS OOMbLLON

. L2
(6eckoHe4yHOM) BENUYNHON, M ;

A TennoTa ucnapeHust (KUNeHust) XXnaKkoro onacHoro sewecTsa, [K/Kr;

H - BbicoTa cTtonbGa XuakocTn onacHoro Beuwectsa B 060pyAoBaHMM Hag YpPOBHEM
OTBEPCTUS, YEPE3 KOTOPOE NPOUCXOOAUT UCTEUYEHUE, M; NPU UCTEYEHUN N3 TpybonpoBoaa, Ha
BXOAe KOTOPOro CTOUT Hacoc, NpuHMMaeTcs paBHou 0 m;

Hi . BbICOTa NepBUYHOro obnaka onacHOro BewecTsa B Ha4anbHbI MOMEHT BPEMEHM
(Ha mecTe BbIOpOCa) B i-M cLueHapuu, Mm;

Mappi ahbpekTMBHaAsA BbICOTa NepBMYHOro obnaka B i-OM cLeHapuun, M;

2pd i _ spdekTuBHas BbicoTa BTOPMUHOrO obnaka, obpasyroLerocs Ha l-oit cTaguu
MOCTYNIEHNs OMacHOro BelwlecTBa B aTtmocdepy B i-OM cueHapun (Npu pasnuyHbiX |
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| xK OTC BEIO r ' u e
Tobdi™ obdi T opbi Tobbi obbi oddi oddiy
I
H.

| - BbICOTA HayanbHOro ceyvyeHus BTOPUYHOro obnaka, obpasywolwerocsa Ha |-oi

cTaguu rnocTynfeHnst ornacHoro BewecTsa B atMocdepy B i-oM cueHapuun (Npu pasnuyHbIX |
|, x OTC BBIO r ru u e

H.=H." H. H. H. H. H.
i [ [ [ [ Y

OTC
H

TP - BbicoTa cTonGa XMAKOro onacHoOro BellecTBa B TpybonpoBoae Haa YpOBHEM
OTBEPCTUS, 4Yepe3 KOTopoe MNPOMCXOAUT uctevyeHne, M; OepeTcss Ha MOMEHT OTCEeYEeHUs
aBapUMHOro y4acTtka TpybonpoBoaa; ecnu KONmM4ecTBO OMacHOro BewecTBa B OTCEKAEMOM
yyacTke aBapumHoro TpybonpoBoaa cocTasnseT MeHee 20% obuwien maccbl BblIGpocCa,
npuHMMaeTcs pasHon 0 m;

K - 6e3pasmepHasi BcnomoraTtefibHasi BeNUYMHa, 3aBucdAllasl OT ASfIMHblI yyacTka
TpybonpoBoaa L oT Bxoga Ao mecrta pasrepmeTusaumm;
L - onnHa yyacTtka TpybonpoBoaa OT ero Havana 4o MecTa pasrepMeTm3aunmn, M;

SYI macwTtab MoHnHa-ObyxoBa, M;
LCt,
R paeneHve B obopygoBaHuM B i-M  cueHapuu, [1a; npu ucrtedeHum u3
TpybonpoBoda, Ha BXOA4Ee KOTOPOro CTOMT Hacoc (KOMMpeccop) NpPUHUMaeTCs paBHOW
AaBfieHnIo Ha BbIXo4e Hacoca (komnpeccopa);

Po AaBneHve B oKpyXxawLen cpege, klla; npu HopMasnbHbIX YCOBUSAX NPUHMMaETCH
paBHbIM 101,325 kla;

Py noporoBasi TOKCO403a, Mr  MuH/ I

Pr - 3Ha4yeHne npobnT-gyHKUNY;

Q - obuwasa macca onacHoro Bellectsa B 060pyaoBaHMM, BKIOYAET MaccCy XXUAKOCTU U
Maccy rasa; npu Bblbpocax u3 TpybonpoBoga C HacoCoM (KOMMPEcCcopoM) Ha BXxode
3agaeTcsa paBHOW GeCKOHeYHOW BenuuMHe; npu BblIbpoce n3 TpybonpoBoaa, Ha KOTOPOM
BO3MOXHO OTCEYEHME aBapUMHOro y4yacTka, He BKIYaeT Maccy B OTCEKaeMOM y4yacTke
aBapuiHoro TpybonpoBoaa, Kr;

- CMepTernbHas Tokcogoaa, Mr - MuH/ I

T
Q . Macca rasoo6pa3Horo ornacHoro seuwiectBa B O60pyﬂ,OBaHI/II/I, Kr;

X
Q" - MacCa XuUaKoro ornacHoro BewecTtBa B O60pyﬂ,OBaHI/II/I (I'Ipl/l NCTEe4eHUn un3

X
TpybonpoBoda ¢ HACOCOM Ha BXOA4e paBHO H ), KT;
QF
3 . macca onacHoro BelwecTBa, nepexogswiasl B rasoByi asy B nepBuYHOE
06nako Npu MrHOBEHHOM BCKMNaHMM NEPErpeToro onacHoro BewecTsa B cLueHapum 3, Kr;
Q)K
3 . macca onacHoro BELLECTBa, Nepexoaswas B a3po30slb B NepBuyHoe 0b6nako B
cueHapuu 3, Kr;
nu
Q3

- Macca onacHoro BelllecTBa, nepexofsilas B rasoBy a3y B NepBUYHOE
06nako Npu KUNeHuu Nponmea B cLueHapum 3, Kr;
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Q . Macca onacHoro BelwlecTBa (BKNOYas XUAOKYIO W rasoobpasHylo dasbl),
obpasyloasa nepBnyHoe 0bnako B i-M CLEeHapuK, Kr;
Qpa:s6
! - Macca Bo3gyxa, NoAMELLMBAEMOro B nepeuyHoe obrako B i-M cueHapum Ha
HavanbHOW CTagun, Kr;
K

QH - Macca >XXMAKOro onacHoro BellecTsa B 060pyaoBaHNN Bbille YPOBHSI OTBEPCTUS,
yepe3 KOTOpOe MNPOUCXOOUT UCTeYeHue, Kr, 3adaeTcsd Ha MOMEHT  BpeMeHWU,
COOTBETCTBYIOLLNIA Havyany asapuu; npu ncredeHnn na Tpybonposoga C HaCOCOM Ha BXoAe
NPYHUMaeTCsl paBHONM GECKOHEYHOW BENMYMHE; ecrnvn aBapuMHOE OTBEPCTUE BbilLe YPOBHS
XMOKOCTK, TO BenvYMHa NpuHUMaeTcs paBHoW O Kr; ecnu ucTedeHne npoucxoouT U3

X

Q
TPYGONPOBOAA, MPUCOEAMHEHHOrO K EMKOCTM, TO [ BKMIOYAeT M Maccy XUOKOCTW B
Tpyb6onpoBoae OT eMKOCTV A0 Havarna oTCeKaeMoro aBapuinHoro y4acTka;
X

Q OTC T
p o
H - MacCa XMUAOKOro onacHoro BeuwecteBa B OTCE€KaeMOM Yy4aCTKe aBapUUNHOIO

TpybonpoBoda Bbille YPOBHSA OTBEPCTUS, 4Yepe3 KOTOpPOe MPOUCXOOAUT WCTEYEHUe, Kr;
3aflaeTca Ha MOMEHT OTCeYeHUs1 aBapUMHOro y4vacTtka TpybonpoBoaa; npu UCTEYEeHUU u3s
TpybonpoBoga B cueHapuu 4 npuvHUMaeTcsa paBHon O Kr, €Crniv KONMYecTBO OMacHOro
BellecTBa B OTCEKAaeMOM Yy4yacTke aBapunHoro TpybonpoBoga coctaBnsetr meHee 20%
oOLen maccol Bblbpoca; ecnm aBapunHoe OTBEPCTUE HAXOOUTCA Bblle YPOBHSA XUAOKOCTU, TO
BENMYMHa nNpuHuUmMmaeTcs pasHou O Kr;

X

QHTP -

- Macca XWOKOro OracHoro BellecTBa B OTCEKAaeMOM Yy4vacTke aBapurHOro
TpybonpoBoaa Bbllle YPOBHS OTBEPCTUs, 4Yepe3 KOTOpOoe MNPOUCXOOUT UCTeYeHue, Kr;
BennYMHa 3aJaeTcss Ha MOMEHT Hadana asapuu; npu uctedeHum u3 Tpybonposoaa B
cueHapum 4 npuHumaeTcsa pasHom O Kr, eCriv KONMYecTBO ONacHOro BelwecTBa B 0TCEKAEMOM
yyacTke aBapunHoro Tpybonposoaa coctaenset meHee 20% obLen maccebl Bbibpoca;

Qu . Macca OnacHOro BeLlecTBa, Haxo4sdWasacs BO B3pbIBOOMACHLIX nNpeaenax
(pacnpepeneHHaa B MPOCTpPaHCTBE MeXAy MNOBEPXHOCTSMWU C KOHUEHTpauMsMKU, paBHbIMU
HKIP n BKIMP) 1 cnocobHas yvyacTBoBaTb B NpoOLIECCaX FOPEHUS U B3PbIBA, Kr;

Qi . Macca OnacHOro BeLLeCTBa, Haxoasawascsa B nepBUYHOM obnake B Xuakon gase
(kanngax) B i-oM cUeHapuu, Kr;
0
KL - macca onacHOro BellecTBa, Haxodsllascs B NepBMYHOM Obnake B KWUAKOW
drase (kannsix) B i-oM cLueHapun B HavarbHblA MOMEHT (Ha MecTe Bblbpoca), Kr;

T
ore - Macca rasoobpas3HOro OnacHOro BellecTBa B aBapUMHOM Yy4acTke
TpybonpoBoaa Ha MOMEHT OTCEYEHMs], KI; Npu nctedeHnn M3 Tpybonposoaa B cueHapuum 4
npuHMMaeTcss paBHon O Kr, ecriv KONMYecTBO OMacHOro BELLECTBa B OTCEKAEMOM Yy4yacTKe
aBapwuiHoro Tpybonposoaa coctasnsieT meHee 20% obuien macchbl BbIOPOCa;

Qi apdekTMBHaAA Macca nepeBuMyHOro obnaka B i-OM CLEeHapuu, BKIO4YaeT
ra3zoobpasHoe onacHoe BeLLecTBO, ONacHOe BeLeCTBO B XXMUAKOW hase u BO3ayX, Kr;

Q. obwias Macca onacHoro BeLlecTBa B OTCEKaeMOM Yy4yacTke aBapUMHOMO
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TpybonpoBoaa, Kr; BKNOYaeT Maccy XUOKOCTU B cLeHapum 4 Unn maccy rasa B cueHapum 2;
Npu BbIGpOCax ONacHOro BelLecTBa U3 EMKOCTU 3aaeTcs paBHOW HYIHO;
X

TP - macca muakoro onacHoro BellecTBa, CroCOOHOr0 BMECTUTLCH B OTCEKAaeMOM
yyacTke TpybonpoBoaa; BenuvuMHa 3aJaeTcs Ha MOMEHT Havyana aBapuu; onpenenseTtcs
NnepeMHoXeHnem obbema, 3aHNMaeMOoro XUOKOCTbIO B OTCeKaeMoM y4yacTke TpyGonposoaa
Ha NNOTHOCTb XXMAKOro OMacHOro BeLLecTBa, Kr;

Q OTC

Y - Macca >XMOKOro OrnacHoOro BeLlecTBa B OTCEKAEMOM Y4yacCTKe aBapUMHOIO
TpybonpoBoaa Ha MOMEHT OTCEYEHUs, KI; Npu UcTedeHun n3 Tpybonposoaa B cueHapum 4
npuHUMmaeTcst paBHon O Kr, ecrnv KONMYEeCTBO OMACHOrO BELLECTBA B OTCEKAEMOM y4yacTke
aBapwuiHoro TpybonpoBoaa coctaenseT meHee 20% obuen macchl BbIOpOCa;

R - yHMBepcanbHas razoBasi NOCTosiHHasA, paBHasa 8,3144 [x/K/monb;

R y
i - pagumyc nepBUYHOro obnaka onacHoro BellecTsa B Ha4yasnbHbI MOMEHT BPEMEHMU
(Ha mecTe BbIbOpOCa) B i-M cLeHapuu, Mm;

Raoi - ahheKkTUBHLIN paanyc nepBuyHoOro obraka B i-oM cueHapun, m;

R 4yucno PuyapacoHra;

. 2
S - nnowagb aBapunHoro oteepctuns, M ;

Smax - a(bd)eKTl/lBHa‘i-l nnowaab SMMUCCUN N3 pas3repmMmeTn3npoBaHHOro O60py,D,OBaHI/IFI,

Sy :
Yi' - ropuM3oHTanbHasi Aucrnepcus Npu paccestHumn NnepBnUYHOro obnaka B i-M cueHapuu,

YI' - ropusoHTanbHas aucnepcus MNpyv paccesHUM  BTOPUYHOrO  obnaka,
obpasytoulerocss Ha |-om ctaguMm MNOCTYNNEHUMst ONAacHOro BeLlecTBa B aTtmocdepy B i-OM
| . x r N7 u e

.= orcBei6 S . S . S . S
cuenapum (npu pasnmanbix | Vi Y S Ty Ty Ty Ty

S

SZi - BepTukanbHaa auncnepcusa rnpu pacceaHnnm nepsnyHOro obnaka B i-m cueHapuun, Mm;

SI-

Zl . gepTuKanbHas gucnepcust Npu paccestHnm BTopuYHoro obnaka, o6pasytoLerocs
Ha |-oM cTaguM MOCTYNneHWs OnacHOro BellecTBa B aTMocdepy B i-OM cueHapuu (npu
| K OTC BBIO r '™ 51 e
S-:SZi S_. S.. S.. S. S

paSJ'IVI‘-IHbIX| Z1 ’ Z1 ’ Z1 ’ Z1 ’ Z1 ’ Z1 )’ M;

2
Sodop - MaKkcMMarnbHas nnollaab NoBEPXHOCTM XKNOKOCTM BHYTpM obopygoBaHus, M
S 2
™ - MAoLWanb NonepeYyHoro ceyvenust Tpybonposoga, M ;

0

I - temnepaTypa B 06nake B HayanbHbI MOMEHT BpeMeHu (Ha MecTe Bbibpoca), K;
T -
I - TemnepaTtypa, npu KOTOPOM HaAXOOUTCHA OMacHOro BellecTBa BHYTPU
obopyaoBaHus B i-M cueHapuu, K;

Taggi - ahekTnBHaA TemnepaTypa cpefbl B NepBUYHOM obrake B i-oM cueHapum, K;
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T :
hodi ahekTUBHaAA Temnepartypa cpeabl BO BTOpUYHOM obnake, obpasytowemcs
Ha |-oM cTaguM NOCTYNSIEHUA OMacHOro BelwecTBa B aTMocdepy B i-OM cueHapum (npwu

I xK r T'd u e
T =T . TCBBIO | . T . T . T .
paaruunbix | 0PI oddi o , o obdi - obdi - oddi T ahdi y
Twout - Temnepartypa Bosmyxa, K;
T

T -
- Temnepatypa noacTunarwen NoBepXHOCTU, Ha KOTOPYH MNPOMCXOAUT MNpOnuvB
Xnakon gpasbl OnacHOro BeLecTsa, K;

Tros pac - TemnepaTtypa nOoACTUNaloWen MOBEPXHOCTN, Had KOTOPOM MPOUCXOAUT

paccesiHue Bblbpoca, K;

T
npus - BCchomMorateribHada (I'IpVIBeD,eHHaFI) TeMnepartypa, ncnornbldyemad rnpu pacdete

CKOpoCTU ncnapenus, K;

T o -
upol - TemMnepaTypbl XKUOKOU d)a3bl B rnposimBe B Ha4alribHbI MOMEHT BPEMEHMN, K;

P
K - TemMnepaTtypa KMneHna XXngkoro onacHoro Belwectsa npun gaBrneHnn 0, K;

3
V - obbem, M ;

\Y; -
B3p - B3PbIBOOMNACHbLIN 06bEM;

_ , 3
Vi obbem obopynoBaHusa B i-M cueHapun, M | npn Bblbpoce ¢ TpybonpoBoaa, Ha

BXO€E KOTOPOro CTOUT KoMMpeccop (Hacoc), NPMHMMAaETCA paBHbIM GECKOHEYHOWN BESTUYMHE;
\VA - y .
200i - 3(hPEeKTUBHbIN yaeNbHbIN 06beM cpedbl B NepBUYHOM obOnake B i-OM
3
cueHapumn, M /Kr;
I

\Y :
bdi 3(PPEKTUBHBLIN  yaAeNbHbIM 00bEM cpedbl BO BTOPUMYHOM  obnake,
obpasyuwemcs Ha [-om ctagumn nNocTynneHus onacHoro BelwlecTBa B aTMocdepy B i-OM

| K r ™ 5 e
V =V . OTC BBIO V . AV . V . V .
cueHapun (Npu pasnuyHbIX | bpi " ohpdi Vi oo ohdi - Toabdi - Toddi T addi ),
3
M~ /KT -
a - 6espasmepHasn BcriomoraTernbHas Benu4ynHa npu pacyete AMHaMUYECKON CKOPOCTH;

r . KO3 MUMEHT NpK pacyeTe NpobuT-pyHKUMN;
b - BCcnomoraTenbHbIN KO3MUUMEHT Npu pacdeTe ymcna PnyapacoHa;

b!

I - nonywwupuHa sgpa BTopuuHoro obnaka, obpasylowerocss Ha |l-oi crtaguu
| x

_ bi:bi

NOCTYNNEHMs1 ONacHOro BewecTBa B atmocdepy B i-OM cueHapum (Npu pasnuyHbiXx | ,

b_OTCBLI6 b_r b_FI/I b?l be

i ’|’|’|’i),M;

B, KO3(hpUUMEHT Npu pacyeTe NPOBUT-PYHKLMUK;

G . KOHUEeHTpauuna onacHoro sellecrtea B BO34AYyXe B HeKOTOpOIZ TOYKE B HeKOTOprI;I

: 3
MOMEHT BPeMeHU B i-M cLieHapum, KT/M
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0
C.

. KOHLIEHTpaLuus ornacHoro BeLLEeCcTBa B HEKOTOPOW TOYKE B HEKOTOPbIA MOMEHT

_ 3
BPEMEHN NpU paccesaHnn NnepBMYHOro obnaka B i-m cLueHapuu, Kr/m”

I
C.

| - KOHUEHTpauus OMacHOro BellecTBa B HEKOTOPOW TOYKE B HEKOTOPbLIN MOMEHT
BPEMEHM NMpU paccesiHun BTOpUYHOro obnaka, obpasytowierocs Ha |-orn ctagum nocTynneHus
| x OTC BBIO

c.=C. C
onacHoro BellecTBa B aTMocdepy B i-oM cueHapuu (npu pasnuudbix | V1 1 ,
CF I'n CI/I Ce
o Ty w
Gup - KOHUEHTPaUMst TomnMBa (MOXApOB3PLIBOOMACHOMO BELECTBA) B CMECH C

3
BO3[yXOM, COOTBeTCTBYloLas BKMP, Kr/M™

% _ TennoemkocTb noacTunaroLLen NOBEPXHOCTU, HA KOTOPYK NPONMBaeTCsl onacHoe
BewlecTBo, [x/kr/K;

Gunp KOHUEHTpauusa Tonnuea (MOXXapoB3pbIBOOMACHOIO BeLLecTBa) B CMECU C

3
BO3JyXOM, COoTBeTCTBYtoLast HKMP, Kr/m™

Cui - KOHUEeHTpaunda onacHoro BeuwectBa B LEHTpe obnaka B HeKOTOprIZ MOMEHT

. 3
BPEMEHU NpPU paccestHnn NepBUYHOro obnaka B i-M cLeHapuu, Kr/m”

I
C .

Il - koHUeHTpauuss onacHoro BelllecTBa B LEHTPe (Ha ocu) obnaka B HEKOTOPbIi
MOMEHT BpPEMEHM MpU paccesiHMn BTOPUYHOro obnaka, obGpasytwulerocsa Ha |-om ctagum
NOCTYNMEHUsT ONacHOro BellecTBa B aTMocdepy B i-OM cueHapun (Npu pasnmyHbIX |

| x r TIu u e

c .=¢Cc . orceel6 C . C€C . C. C.
m m q'u 1 m m1 mi m)’ Kr/Mg’

Coosn - yaenbHasi BHYTPEHHSS SHepPrusi NoAMeLLIMBaeMOoro Bo3ayxa, [K/Kr;

2
g - YCKopeHue cBoboHoro nageHus, pasHo 9,81 m/c,

k. BCNoMoraTenbHbI KO3MUUNEHT ANs BbluMcrneHna macwtadba MoHnHa-ObyxoBa;
P - BcnomoraTernbHbI KO3MUUNEHT ANA BbluMcreHna Mmacwtadba MoHuHa-O6byxoBa;

Pu . AasJrieHne HacbILEeHHOro rnapa ornacHoro sewecTBa rnpu teMnepartype Bo3ayxa,
MM PT. CT.,

T ) T
pH( 4] - AasBJieHne HacCblWEeHHOro napa onacHoro seulectBa npun temMmnepartype 4 , I'Ia;

KOMIT

q - NPOM3BOANTENBHOCTb KOMMpeccopa, Kr/c.

YyeT npousBoaUTENBHOCTU KOMMpeccopa HeobxoaMm npu pacdeTe Bblbpoca C
TpybonpoBoda, Ha BX0Ae KOTOPOro CTOMT KOMMPEeccop, B Cryyae, ecnv nnowaab
aBapuimHoro otesepctusa Tpybonposoaa npesocxoaut 20% nnowiagm nonepeyvyHoro ceyeHus
TpybonpoBoaa;

HacocC

q - NPON3BOAMUTENBHOCTL Hacoca, Kr/C.

YyeT nNpou3BOAUTESNIBHOCTM Hacoca Heobxoaum npu  pacyeTe Bblibpoca C
TpybonpoBoaa, Ha BXo4e KOTOPOro CTOMUT Hacoc, B Cryyae, ecnv nnowiagb aBapUMHOro
oTBepcTusa Tpybonposoaa npesbiwaeT 20% nnowagm nonepeyHoro ceveHnsa Tpybonpoeoaa;
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qlpa36
I - pacxod Bo3agyxa, nogmMmelleHHoro Ha Mmecte Bb|6poca BO BTOpU4HOE obnako,

obpasylolieecss Ha |-on cTagum MOCTYMfEHUs ONacHOro BewecTBa B atMocdepy B i-OM

1 pasz6 _ q>1< pa3o qOTC BBIO pa30d qr pa36 qm pazo qI/I pa3o
cueHapuu (Npu pasnuyHbix | | , ! , ! , , ! ,
¢ pazo
! ), Kr/C;
U4

- CKOpPOCTb MOCTYNNeHuss B aTmocdepy rasoobpasHoOro onacHoro BeLLecTBa,
obpasytoLerocss Npu MrHOBEHHOM BCKMMAHUK XUOKON pasbl B Cry4ae UCTEYEHUS XKUOKOro
OMacHOro BelLleCcTBa U3 paspyLLUeHHOro 06opyaoBaHUs B cLueHapum 4, Kr/c;

q

4 . CKOPOCTb MOCTYNNeHns B aTMocdepy Kanenb (a3po30rd) onacHoOro BeLLecTBa,
o6pasyroLNXCs NPU MrHOBEHHOM BCKUMAHUWN >XWUOKOW hasbl B Criyvyae MCTEYEHUS XKMOKOro
OMacHOro BeLlecTBa M3 pa3pyLleHHOro o6opyaoBaHus B cueHapum 4, Kr/c;

Yore CKOPOCTb MOCTYMNSIeHMs B aTMOC(epy razoobpasHOro onacHoro BeLlecTsa,
obpasytoLlerocs Npy MrHOBEHHOM BCKUMaHUM XUAOKOW da3bl B Criydae UCTEYEHUS XUOKOro
OnacHoOro BellecTBa W3 paspyleHHOro TpybonpoBoga Mocrie OTCeYeHUA aBapUNHOro
yyactka B cueHapuu 4, Kkr/c; npuHumaeTcs paBHou 0 Kr/c, ecrnn KONMYecTBO OMacHOro
BelwecTBa B OTCEKAaeMOM y4yacTke aBapunHoro TpybonpoBoga coctaBndet meHee 20%
obLen maccol BbIbpoca;

Yaore CKOPOCTb MOCTYMfeHna B aTtMocdepy Kanenb (aspo3ond) onacHoro
BewecTBa, 00pasyroLmxcs Npy MTHOBEHHOM BCKMMNAHUK XUAKOM dasbl B Cly4ae UCTeYeHus
XMOKOro onacHoro BellecTBa W3 paspylleHHOro TpybonpoBoga mMocne oTceyeHus
aBapUMHOro yvacTtka B cueHapuu 4, Kr/c; npuHumaeTtca paBHou O Kr/c, ecnu KOnm4ecTBo
OnacHOro BelecTBa B OTCEKAEMOM yyacTke aBapuirHoro TpybonpoBoaa cocTaBnsieT MeHee
20% obuien macchl BbIGpoca;

qI

I - pacxop onacHoro BellecTBa (ra3006pasHOro M HaxoAsLerocs B Xuakon dase)

BO BTOpUYHOM obnake, obpasyroemMcs Ha |-om ctagumn NocTynreHnsa onacHoro BeLlecTBa B
3 OTC BBIO r T'd u e
: 0;=0; ¢ a; G q; G

atmocdepy B i-oM cueHapum (npu pasnuydbix |V 1] L |

OTC BBIO

kr/c; ! npuHMMaeTca paBHbiM 0 Kr/c, ecnv KOnM4ecTBO OMacHOro BellecTBa B

OTCEKAaeMOM Yy4yacTke aBapumHoro TpybonpoBoga cocTtaBnser MeHee 20% obuwero
Konm4yecTtea Bblbpoca;

qebio . CKOpPOCTb BbIOpOCa XWOKOro OMacHOro BewecTBa NPU UCTEYEHUN XXUAOKOro
OnacHoro BewecTBa U3 paspyLleHHoro obopyaoBaHus B cueHapumn 4, Kr/c;
OTC

BRO . ckopocTb BLIBPOCA OMNACHOTO BELLECTBA MPU UCTEYEHWUN XKUOKOMO OMacHOro
BellecTBa M3 paspylleHHoro o6opydoBaHUS MOCre OTCEYEHUS] aBapUHOro YyyacTtka
TpybonpoBoaa B cueHapum 4, Kr/c;
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xi

q y y
- CyYMMapHbIKn pacxo onacHoro BeuwecTtBa, HaxoAdAllerocA B XWUOKOU dase

(kanngax), BO BTopuM4YHOM obrake, obpasyowemcsa Ha |-on cTagum NOCTYNNEHUs ONacHOro

Il x r 'd
.=q_ . OTCBLI6 q.. g .
BelllecTBa B aTMocdepy B i-OM cueHapum (Npy pasnuyHbix | KL KL i , KL KL
q: q.
KL OKLY) e
0l
K1

- CYMMapHbI pacxo OMacHOro BellecTBa, HaxoOswerocs B Xuakonm dase
(kannsx), Ha MecTe amuccuM BTOPUYHOrO obnaka, obpasywuwerocs Ha l-om cragum
MNOCTYNSIEHMUs OMacHOro BewecTBa B aTtMocdepy B i-OM cueHapum (Npyv pasfivyHbiX |
0l_ 0x 0 otc BBIO Or 0 ru Owu Oe

B "9 D ad i i T ) e

I
CYM1 . 3¢pdekTUBHBIN CyMMapHbIN pacxod Bo3dyxa M OracHoro BellecTea (BKnoYas
XNOKyl n rasoobpasHylo asbl) BO BTOpUYHOM obnake, obpasyrowemca Ha |-onm ctagum
MNOCTYNNEHMsT OMacHOro BewecTBa B aTtMocdepy B i-OM cueHapum (npyv pasfinvyHbiX |
I K OTC BBIO r ru u e
qcyMi_qcyMi , cymi eymi qcyMi ’ qcyMi ’ qcyMi ), Kr/C;
k - koHCcTaHTa KapmaHa, paBHa 0,41;

q

I o .
I - paguyc UeHTpanbHOW YacTu (sapa) nepBUYHOro obnaka B i-OM CLeHapuu, M;
t - Bpems, c;

U . coctaBnsioLas BpeMeHn hopMUPOBaHMS NepBUYHOro obraka oT Havana Bbibpoca
[10 BpEMEHM OTCEYEHUsI aBapuIHOro y4acTka TpybonpoBoaa B cleHapum 4, c;

b - moment BpeMeHW, AN KOTOporo onpeaensoTcs pasmepbl 30H goctukeHus 0,5
HKIMP n BKTI1P, c;

Y BpeMsi OCpeIHEHUS NpU pacyeTe Ancrnepcum BAoSb OCU 'y (GY) , C; NPMHMMaEeTCA B
KaXkQon TOYKE paBHbIM BPEMEHM Npuxoda B 3Ty TOUKy obnaka, HO He meHee 600 c;

i

I - anuTenbHOCTb MOCTYNMEHWs OMnacHoro BellecTsa B aTMocdepy 3a cyeT
ncrteyeHns (ncnapeHuns) (Bpemsi popMmpoBaHuUsi COOTBETCTBYHIOLLLENO BTOPUYHOro obnaka) Ha
l-om cTagMm nNoCTynneHns OonacHoro BeuwecTBa B aTtMocdepy B i-OM cueHapum (npwu

t!:t?K 0TC BBIO RS L t? oTC BBIO

pasnuyHbix | 1! L npuvHUMaeTcs pasHbiM O c,
€CNnn KONM4YEeCcTBO OMacHOro BeLLEecTBa B OTCEKAEMOM y4vacTke aBapunHOro TpybonpoBoaa
coctaensieT meHee 20% obLiero konmnyecTaa BbIbpoCa;

braxi BpeMsi [JOCTUXKEHUS MaKCUMarnbHOW KOHLIEHTpaLMuM OnacHoro BellecTBa B
HEKOTOPOW TOYKE B i-OM CLieHapuMu, C;

T

t

MaxX . makcMmanbHO BO3MOXHAS ONUTENLHOCTL MCTEYEHUSI ra3006pa3HOro ONacHoro

BelllecTBa U3 paspyLleHHoro obopyaoBaHus B cleHapuu 4, c;
I'n

t

MaxX . makcMmanbHO BO3MOXHAS ONUTENLHOCTL MCTEYEHNSI ra3006pa3HOro ONacHoro
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BellecTBa U3 paspyLleHHoro obopyaoBaHusi B cLieHapum 4 nocne ucnapeHusi NponuBea, c;

t”cn - AJINTENIbHOCTb UCMNapeHUnda TnposimBa Mnocre OKOHYaHUA UctedyeHua Xuakoro
onacHoro eewecTtBsa angd cinyyad, ecriim npoaosjnKaeTcAa ncre4eHume rasoBou cbasu, C,

t
UCTL . gcnomoraTtenbHasa BenuynHa npu pacdete °T¢ | c;

t
UCIL . gcnomoraTtenbHasa BenuunHa npu pacdete °T¢ | ¢;

b BpeMsi, B TEYEHNE KOTOPOro ornacHoe BeLLEeCTBO MOCTynaeT B NepBMYHOE 06nako
N3-3a WHTEHCMBHOrO kuneHust xuakoro OB B nponuBe 3a c4YeT TENMOMNpUTOKa OT
noAcTUnaloLLEen NOBEPXHOCTH, C;

Sz BpeMs NMKBMAALMN aBapUNHOIo 0TBepCTUA (pasrepmeTmsauunmn) n nponuea, c;
ecnv NuUKBMaaLmMm He NPoMCXoauT, MPUHUMAETCs paBHbIM BECKOHEYHOCTH;

bre BpPEMS OTCEYEHUs aBapUMHOrO y4yactka TpybonpoBoga (BpemMsi OCTaHOBKM
Komnpeccopa (Hacoca), C;

OTC - cocTaBnswoLllas BpemeHn opMUpoBaHus nepenyHoro obnaka, c;

b BpeMsi SKCMo3nuuu, c;

Ue ANHaMmn4eckaa CKOpoOCTb, m/c;

0
Uosdibi .
2hdi . gehpekTrBHAS CKOPOCTD ABUKEHUSI NMEPBUYHOMO 0BMaka B i-OM CLEHapuM B

HayanbHbIN MOMEHT BpemMeHu (Ha mecTe Bblbpoca), M/c;
I

u :
02bdi _ 5ppexTuBHAs ckOpOCTb ABMKEHNS BTOPUYHOrO 0braka, obpasytouierocs Ha
l-oi cTagum noOCTynneHWss ornacHoro BellecTBa B aTMocdepy B i-oM cueHapuu (mpu

I
OTC BBEIO ©

xK r ' u
u .=Uu . u . u .ou . u .
paanuyHbIX | 0axddi 03®¢1’ Uosgpapi ’ 03@@1’ 03@@1’ 03@@1’ 03@@1) Ha MecTe
Bblbpoca, M/c;

Uo _ CKOPOCTb BeTpa Ha BbICOTE 40 , M/c;

% - BcnomoratensHas BennunHa npu pacuete uncna Puuapacona, m/c;
BEpX
NOAM . ckopocTb noAMelUMBaHMA Bo3doyxa B obnako 3a cyeT Auddysun B
BEPTUKaNbHOM HanpaBneHum, M/c;

Wopi - apheKkTUBHAA CKOPOCTb ABMXKEHUS NEePBUYHOro obnaka B i-oM cueHapuu, M/c;
I

obi adpheKkTUBHasA CKOPOCTb ABMXEHMSA BTOPMYHOro obnaka, obpasyoLerocs Ha
l-om cTagum nocTynneHust onacHoro BellecTBa B aTMocdepy B i-OM cueHapuu (npu
u !:u }K OTCBEIO | F u H/.I u H u e
pasnuumbix | 20D Todi - egi - Tobdi - Toddi - Toddi | Tabdi ) g

W _ BcriomoratenbHas BenuunHa npu pacyeTte 4Yucna PuyapacoHa, m/c;

X - MPOCTPaHCTBEHHAas nepeMeHHasi (koopanHaTa BAOMb BeTpa), M;

X y
0 - paccTosiHne OT MecTa Bblbpoca 4O MAOCKOCTU, NePNEeHANKYNSPHOM HanpaBneHunto

BeTpa, ANA KOTOpoWn onpenenstTca pasmMepbl (Mo y v no z) 3oH goctmxkenus 0,5 HKIP n
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BKIP, m;
I

31 . koopauHaTa 3agHeil KpOMKM BTOpMYHOro obnaka, obpasytouierocs Ha |-on
cTaguu rnocTynfeHns onacHoro BewecTsa B atMocdepy B i-oM cueHapuu (Npyv pasnnyHbix |
3 r ' u e
X .=X . OTC BBIO X . X . X . X .
31 731 X 31 31 31 31 u;
« I
1 . xoopavHaTa nepenHelnt KPOMKW BTOpUYHOro obnaka, obpasytoulieroca Ha |-on
cTaguu noCTynfeHnsl onacHoro BewecTsa B atMocdepy B i-oM cueHapuu (Npu pasnnyHbix |
| x r ' " e
oTCBBIO X . X . X . X .
Il Il Il m1 ) M:

X

=X 0
mi i Xy

Xui KoopauHaTa ueHTpa nepBuUYHOro obnaka B i-oM CLeHapuu, M;
y - NPOCTPaAHCTBEHHAs nepemMeHHasi (KoopauHaTta, nepneHauKyrnspHas HanpasieHUto
BETpA), M;

oo paccTosiHMe OT ocu Bblbpoca [0 NepneHAUKYNSPHON MNOBEPXHOCTU 3eMnu
MNOCKOCTK, ANst KOTOPOW onpeaenaTcs pasmMepbl (MO X 1 No z) 30H goctmxkenunsa 0,5 HKIMP n

BKIP; ans nnockocTtn npoxoasiuien 4yepes ocb Bolbpoca ¥%=0 , M;
Z - NPOCTPaHCTBEHHas NepemeHHas (KoopAnHaTa BbICOThI), M;

o - BbICOTa Had MNOBEPXHOCTbKO 3eMJIN TJIOCKOCTU, OJ1A KOTOpOI7I onpenenarTcAd

pasmMepbl (No X 1 no y) 3oH goctmxkenunsa 0,5 HKMP n BKIP, ana noBepxHOCTU 3eMnu %=0 :
M,

4o . cTaHgapTHasa BbICOTA, Ha KOTOPOW 3a4aeTCcsa CKOPOCTb BeTpa, NpUHMMaeTcs
paBHon 10 wm;

ZHOB - xapaKTeprlﬁ pa3Mep wepoxoBaToCTN NOBEPXHOCTHN, M,
Z BKl‘[p( X’y’Z)

KOHUeHTpaunen BKIIP;

COOTHOLWEHMNE, oOnncbiBawllee MNOBEPXHOCTb B TMPOCTpaHCTBE C

XY,z
ZO,SHKHP( y ) COOTHOLLEHME, ONUCbIBaloOLLEE MOBEPXHOCTL B MNPOCTPAHCTBE C
KoHUeHTpauwnen 0,5 HKIP;

L. Oe3pasmepHaa BcnomMoraTenbHasi BenWYMHA NPU  pacyeTe  CKOPOCTU

nogMelunBaHusa Bo3ayxa B 06nako;
O - obbemHas oons rasoBon gasbl B 060pyaoBaHUM;

% . nokasartesib CTENEHHOM 3aBUCUMOCTH CKOPOCTU BETpPa OT BbICOTHI,

oL o
iBo31 - KOMMYECTBO MACCOBbIX [Onei Bo3dyxa (Ha eavHuU4YHyto maccosyto gonto OB),
NnoAMeLLVBaloLLErocs B nepBuYHoe obnako Ha HayanbHOM 3Tarne B i-OM CLueHapuu;
I

o.
1BO3L . konmyecTBO MaccoBbIX Aornei Bo3gyxa (Ha eOuHWYHYK MaccoBYH AOIMH0
OB), nogmelwuBalroLLerocss BO BTOPMYHOE 0OMNako Ha HavanbHOM 3Tane Ha |-om ctaguu
NOCTYMfeHMUs onacHoOro BewecTsa B atTMocdepy B i-OM cLueHapuu;
- =1+
P - BcnomoraTenbHbIi KO9(hpUUMeEHT, p=1 OtB;
T - nokasaTenb agnabaTtbl ONAcHOro BeLleCcTBa B ra3oobpasHoun ase;

9
Yy - BCroMoraTernbHasa BeNMMYMHAa Npu pacyeTte Y,
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Yoo - koadhpULMEHT MPOMOPLIMOHANBHOCTY MpU pacyeTe Bo3ayxa B obnake npu
noamMeLLnBaHnM Yepe3 GOKOBYH NOBEPXHOCTL; paBeH 0,63;

O . BcnomoraTenbHast BenuuMHa npu pacueTe °V;

%600 BCNoMoraTtenbHasa BeNnYMHa npu pacyete Oy

¢ - BcnomoraTenbHas BENUYMHA NpU pacyeTe ANHAMUYECKON CKOPOCTU;

Mo KO9(ppuumneHT TennonpoBOLHOCTU MOACTUNAKOLWEN MOBEPXHOCTU, Ha KOTOPYHO
nponunBaeTcs onacHoe BewlecTBo, B1/K/wm;

L - mondpHasi Macca onacHoro BewecTBa, Kr/Mofsib;

Mposn MONsipHas Macca Bo3gyxa, Kr/Mosb;

Hoppi - apdekTUBHaAA MonspHas macca ra3oobpasHom CMecu OnacHOro BellecTBa C
BO34QyXOM B NepBUYHOM obriake B i-OM CLueHapun, Kr/Mornb;
I

“3(1)(1& .
- adppeKkTVBHAS MOMNSIpHasi Macca rasoobpa3HoO CMECH ONMacHOro BELLecTBa C
BO3[JyXOM BO BTOPUYHOM OBrake, obpasyloleMcss Ha |-om cTaaum NoCTYMneHUs onacHoro

| xK r
. 1) = . oTC 1?1)16 0 .
BELLIECTBA B aTMOCHEpy B i-OM cueHapun (npu pasnuutbix | 2PPT “opdi - Hopgi  “odpdi |
' u €
Hodoi : Hodoi : Hopoi ), Kr/MOnb;
T - yucno, paBHoe 3,14159 , oTHOLWEHME AJTMHbBI OKPYXXHOCTU K AnameTpy;

T,), T

P ( pH( 4) 4) - NNOTHOCTb ra3006pa3HOro onacHoro BeLlecTBa npu TemnepaType Ty n
3

AaBneHumn P (T“), Kr/m” -

Pi . nnoTHocTb rasoBoii dasbl onacHoro BellecTea B 060pyaoBaHumM B i-M CLEHapuu,

kr/ M.

. 3
Peosn - nnoTHOCTB BO34yXa B OKpYy)KaloLlen cpeae, Kr/m :
p kr/ M
X - MNOTHOCTb XWAKOro onacHoro BeLlecTsa, :
Pam - nnoTHoCTb razoobpasHOro OonacHoro BellecTBa MNpu TemnepaTtype KUNeHus u
3
JaBneHnn Fo , Kr/Mm X
Pr - nnoTHocTb mMaTepuana nogctunarwen NoBepXHOCTU, Ha KOTOPYH NponvnBaeTcs
3
onacHoe BeLecTBO, Kr/m X

: . 3
Popop i appekTMBHAA NNOTHOCTL Cpeabl B NepBMYHOM Obnake B i-OM CLieHapun, Kkr/m
I

p .
23bdi | sqhdhexTmBHAS NNOTHOCTL Cpembl BO BTOPUYHOM obiake, 06pasytollemMcst Ha
l-om cTtagum nocTynreHna onacHoro BellecTBa B aTtMocdepy B i-OM cueHapum (npwu

0 |_p Ko o r o r'u 0 u 0 e
«— . . . . . 3
pasnuyHbIX | a1 oddi , Pogopi , e} , el ’ e} , a¢bi ), Kr/M :

pBH6

! - MMOTHOCTb OMAaCHOro BellecTBa B NepBUYHOM obnake B HayanbHbIi MOMEHT
_ 3

(Ha mecTe BbIbpOCa) BpeMEHU B i-M cLieHapuu, Kkr/m”
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I
P; y
| - NNOTHOCTL OMAacHOro BellecTBa B HayalbHblii MOMEHT BPEMEHU BO BTOPUYHOM
obnake, obpasytowiemMmcs Ha |-on cTagum NOCTYNMIEHNA ONacHOro BelwlecTBa B aTMocdepy B

K OTC BBIO pr ™ u e OTC BBIO

- Pi=Pj Pi P 3
i-oM cueHapuu (npu pasnuyrbix |11 ! L) kr/m™ - Tl

. 3
npuHUMaeTcs pasHon O KI/M™ | ecrin KOMMYECTBO OMACHOTO BellecTBA B OTCEKAEMOM
yyacTke aBapumnHoro Tpybonposoaa coctaBnsetr meHee 20% obLien maccobl Bbibpoca;

Oy - ancnepcust BAoSb ocn y (B NoONepeyHoM HanpasreHun), M.

O603HayeHne nHaeKcoB

I - cTagus aBapuu, Ha KOTOPOW MNPOMCXOOUT WMCTEeYeHue raszoobpasHOro onacHoro
BeLlecTBa 13 06opyaoBaHusa Npyu HanM4umn NponuBea;

M - CTagus aBapvu, Ha KOTOPOW MPOUCXOAUT UCTEeYeHMe ra3oobpasHOro onacHoro
BelecTBa 13 06opyaoBaHMs B OTCYTCTBUE NPOSNBA;

e - cTagus aBapuu, Ha KOTOPOW MPOMCXOOMT WUCMapeHWe OnacHoro BeLLEeCcTBa,
ocTaBLLerocsi B obopyaosaHum (Nponne OTCYTCTBYET);

X - CTagusi aBapumn, Ha KOTOPOW NPOUCXOLUT UCTEYEHMM XKMAKOro ONacHOro BellecTBa
n3 obopynoBaHus;

M - CTagusi aBapuu, Ha KOTOPOM MPOMCXOOUT MCMapeHMe OnacHOro BelwecTBa M3
Nponvea;

oTC. Bbl® - cTagusa aBapum, Ha KOTOPOW MPOUCXOLAUT UCTEYEHUEe XKMOKOro OMacHOro
BELLEeCTBa 13 pa3pyLUeHHOro TpybonpoBoaa nocne oTce4YeHms aBapmMmHOro yyacTka.

O603HaveHne QyHKLUI

|| - MOAyIb BEJIMYUHbI, paBEH camMon BenuuuHe, ecnn BenuymHa Oonblue HynA, U

BENUYNHE CO 3HAKOM MUHYC, ECINN BENIMYMHA MEHbLUE HYNS; Hanpumep, 5=|-9 X

sign - 3HaK BenNuYuHbI, paBeH 1, ecnn BenuunHa Oonblue Hynda, MuHyc 1, ecnu
BeNuYnHa MeHbLle Hynsa, un 0, ecnn BenuyuHa 0; Hanpumep, 1 = sign(5);

min - MMHUMarbHOE U3 BCEX 3HA4YeHUNn, Hanpumep, 3 = min{3, 5};

min sum(al, G2, % a“) - pasHOCTb BEMUYMHBI 1 1 CYyMMbI %2 % . % ecrm

3Ta pa3HOCTb BeJIM4MHa NOJTI0OXUTESIbHAasA, N OB NPOTUBHOM Clly4ae,

n

n
0y~ Z“i"‘ 0y~ Z“i
k=2

k=2

min sum(al, Oy, Og,eeey (xn): 5

Hanpuwvep,

2—(1+3+4)+2—(1+3+4)  —-6+6 _

minsum(2, 1, 3, 4)= > =——=0

nnn
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9—(1+3+4)+[9—(1+3+4) —1+1

minsum(9, 1, 3,4)= 5 =—

=1

- ramma-gyHkums (M-dyHKUUK, nHTerpan drnepa BTOPOro poga)
npu a>0.
OcCHOBHble COOTHOLWeEHUS ansa [M-yHKunK:

rfa)=(a-1)-rla-1)

rfa+1)=a-r(a)
(1)=1,
(05)=¥x"

=1

exp(X) - 9KCMOHEeHTa AEWCTBUTENbHOrO 4vmMcna x (4ucno e€=2,71 B CTeneHu X, eX),
Hanpumep, exp(-0,3)=0,74081822068_, exp(1,3)=3,6692966676_;

In(X) - HaTypanbHbin norapudm  OENCTBUTENBHONO 4Yucra X;  Hanpumep,
In(0,740818220)=0,3000_, exp(3,669297)=1,3_;
arctg(x) - apkTaHreHc [OencTBuUTeNnbHOro 4mucna X (B pagunaHax), Hanpumep,

arctg(1)=0,785398 _
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MpunoxeHue N 2

K PykoBoacTBy no 6e3onacHocTu

"MeToauka moaenupoBaHUA pacnpocTpaHeHus
aBapuUMHbIX BLIOPOCOB ONacHbIX BellecTB",
yTBepXAeHHOMY npukaszom PenepanbHON
CnyXO0bl NO 3KONOrM4ecKomy,
TEeXHOJIOrM4eCKOMY U aTOMHOMY HaAa3o0py

oT 20 anpensa 2015 r. N 158

TepMuHbI 1 onpeaneneHns

B HacTodLleM OOKYyMEHTe UCMONb3YKTCA Crieaylowmne TEPMUHbI C COOTBETCTBYHOLLMMU
onpeneneHnamu:

aBapus - paspyLleHne COOPYXEHUN N (UN) TEXHUYECKUX YCTPOMUCTB, NMPUMEHSEMbIX
Ha OnacHOM NpPOM3BOACTBEHHOM OObEKTe, HEKOHTpPOnMpyeMmbid B3pbiB U (Mnun) BblGpoC
OnacHbIX BELECTB;

BpeMs 3KCMo3uMuuu - BpeMd, 3a KOoTopoe HabupaeTcs MHransumMoHHas Tokcogosa
(BEpxHWA npeden WHTErpyupoBaHUs KOHUEHTpauuu OnacHoro BellecTBa MO BpPEMEHU B
dopmyne pacyeTa TOKCOA03bl);

BTOpUYHOe obnako (mnu wneund) - obnako onacHoro BellecTsa, obpasyluieecs B
pesyrnbTaTe ANUTENbHOro Bbibpoca rasa unu neperpeTon BCKMNaroLWwemn XUOKOCTU, a Takke B
pesynbTate WCNapeHus OnacHoro BelwecTBa C MNOACTUMAKOLWEN MOBEPXHOCTU WU U3
pasrepMeTn3MpoBaHHOro obopyaoBaHMs M pacnpocTpaHawweecda Mo BeTpy OT MecTa
Bblbpoca; BO BTOpUYHOM ObGnake MOXEeT CyllecTBOBaTb A4p0 - obnacTtb NpPOCTpaHCTBa, B
KOTOPOW KOHLIEHTpaUuUs Ha 3aaHHOM BbICOTE NOCTOSIHHA (HE M3MeHsieTCAa Npu nepemMeLleHnm
B rOPU3OHTaNbHOM HanpasfieHWM NepneHauKyNSapHOM BETPY, XOTS MOXET M3MEHATbCA Npu
nepeMeLLeHNn No BepTUKann);

MHransiuMoHHasi ToKcoao3a - WHTerpan no BPEeMEHW KOHLUEHTpauuu OrnacHoro
BellecTBa B BO3Jyxe; MpUM YCNOBHO MOCTOSAHHOM BO BPEMEHW KOHLUEHTpauuuM OnacHoro
BeLLeCTBa B 3alaHHOM TOYKe - MPOn3BeEeHNE KOHLIEHTpaL MM ONacHOro BelecTBa B BO3ayxe
Ha BpeMs 3KCMo3nLmu;

Krnacc ycToOM4MBOCTU aTMocdepbl - COBOKYNHOCTb METEOPONIOrMdeckmx ¢paktoposB
(ckopocTb BeTpa, 0611a4HOCTb, BEPTUKAlbHbLIN TEMMOBOW MNOTOK), CO34aloLmx onpeaeneHHble
yCrnoBusa paccesiHust B atmocdepe. B 3aBUCUMOCTM OT COCTOSIHUS aTMOCcdepbl BbIAENAOT
wecTb Knaccos: A, B, C, D, E, F;

KOHLEHTPaLUMOHHbIe npeaenibl pacnpoCTPaHEHUS MNJIAMEHU - HWKHUN (BEPXHWUN)
KOHUEHTpaUWOoHHbIA npegen pacnpoctpaHeHuss nnamenu (HKMP (BKMP) - MuHumanbHoe
(MakcMmanbHOe) coaepXXaHue roptodero Bellectsa B O4HOPOLHOM CMECU C OKUCITUTENbHON
cpefon, npu KOTOPOM BO3MOXHO pacrnpoCTpaHeHue nramMeHn no cmecu Ha nwboe
PacCTOSIHME OT UCTOYHMKA 3aXKUTaHWS;

obrnako onacHoro BewecTBa - O0OnacTb MNPOCTpaHCTBA, OrpaHWYeHHas
NOBEPXHOCTAMU 3aaHHOW KOHLEHTpauum OnacHoOro BeLLeCTBa;

ob6ocHOBaHMe 6e30nacHOCTU - JOKYMEHT, codepXalui cBedeHUs O pesyrbTaTax
OLIEHKM pUCKa aBapuu Ha ONacHOM MPOU3BOACTBEHHOM OObBLEKTE U CBA3AHHOW C HEW Yrpo3bl,
ycrnoBusa ©6e3onacHoOn aKcnnyaTaumm onacHoro npov3BOACTBEHHOrO obbekTa, TpeboBaHUA K
aKcnnyataumn, KanuTarbHOMY PEeMOHTY, KOHcepBauMm W NUKBMAAUUM  OMAaCHOro
NPON3BOLCTBEHHOIO O6BLEKTA;

OnacHbIM MPOU3BOACTBEHHbIA OOBLEKT - NpeanpusaTMe WM ero uexa, yvacTkw,
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Nnowankn, a Takke WHble MPOU3BOACTBEHHblE OOBLEKTbl, yKa3aHHble B npuioxeHun 1 K
depgepanbHomy 3akoHy 21 wuwona 1997 r. N 116-®3 "O npomblwneHHon ©6e30nacHOCTU
OnacHbIX NPON3BOACTBEHHbLIX 0O BbEKTOB";

onacHble BelecTBa - BOCMMaMEHSIOWMNECS, OKMUCNAOLWMNE, roptodne, B3pbiBYaThbiE,
TOKCUYHbIE, BbICOKOTOKCMYHbIE BELLeCTBa M BeLlecTBa, MpeacTaBnstolMe OonacHoCTb Ans
OoKpyXatrLlen NpupoaHon cpeabl, YKasaHHble B npuroxeHun 1 Kk degepanbHOMY 3akoHy 21
nmona 1997 r. N 116-®3 "O npombiwneHHon 6e30nacHOCTU ONacHbIX MPOU3BOACTBEHHbIX
06BHEeKTOB";

OoTCeKaeMbl y4acTOK aBapuMHOro tpybonpoBoaa - yyacTok TpybonpoBoga, Ha
KOTOPOM MPOUCXOAUT BbIOPOC OMacHOro BewecTBa, Mexay ABYyMS 6nvkanwvmmu K MecTy
Bblbpoca 3aaBwkkamum (Hacocamm WM KOMMpeccopamu), KoTopble npu cpabatbiBaHUK
(oTKMOYEHMM) BROKMPYIOT aBapUHbBIA y4acToK TpybonpoBoaa;

oTce4YyeHue aBapuUMHOro y4yacTtka TpybonpoBofaa (oTcevyeHue aBapuMHOIro NoToKa)
- OCTaHOBKa Hacoca (Komnpeccopa), CTodAWero Ha Bxoge Tpybonposoga, wn (Mnu)
cpabaTtbiBaHMe 3anopHOM apmaTypbl (3a4BWXKEK), YCTaHOBMEHHOW Ha TpybonpoBoge;
npekpaweHMe nogadnm OnacHoro BellecTBa K MecCcTy Bblbpoca onacHoro BellecTBa M3
Tpybonposoaa. Npu oTcyTcTBUM TpyBOonpoBoaa, HO HanNMYMM UCTEYEHUS U3 eMKOCTU TEPMUH
"oTCceyeHne aBapuUMHOro y4yacTtka" OTHOCUTCS K MpeKpaLlleHU0 UCTeYeHns U3 OTBEepCTUs, To
€CTb K 3aKynopuBaHunio 0TBEPCTUS;

nepBu4yHoe obGrnako - obnako onacHoro BellecTBa, obpasywlleeca B pesynbTaTe
OYeHb BbICTporo (3a 1-2 MUHYTbI) nepexoga B aTtMocepy 4YacTu OMnacHOro BeELLECTBa U
pacnpocTpaHsiloleecas no BeTpy OT MecTa Bblbpoca, B MNepBMYHOM oObOnake MOXeT
cywiectBoBaTtb S4p0 - obnacTb NPOCTPaHCTBA, B KOTOPOW KOHUEHTpauusi Ha 3adaHHOM
BbICOTE MOCTOSAHHA;

noporoBas TOKCOA4O3a - HaMMeHbllad WHransuMoHHasi TOKCOA4Oo3a OnacHOro
BELleCTBa, BbI3blBalollas Yy 4erioBeka, He OCHalEeHHOro cpeacTBamMu 3aluTbl OpPraHoB
OblXaHUs, HavanbHble NPU3HaKM MOPaXXEeHWUs OpraHmamMa C OrnpedeneHHON BepOSTHOCTbHO
(TabynupoBaHHOE 3HaAYEHNE ANSA KaXKAoro OnacHoro BewecTsa);

pasrepmeTusauma obopyaoBaHusa - obpasoBaHne B 06opygoBaHUM OTBEPCTUA C
pa3mepoM, CyLLECTBEHHO MEHbLUMM, YeM pa3mepbl 060pyaoBaHWs, Yepes KOTOpble OnacHoe
BELECTBO B >XMAKOM WNU ra3oobpasHOM COCTOSIHUM B TeYeHWe HEKOTOPOro BpeMEHM
NOCTyNaeT B OKpY>XatoLLyto cpeay;

paspyweHue obopyaoBaHUA -  CYLLECTBEHHOE  HapylleHue  LerlOCTHOCTU
obopygoBaHua ¢ obpasoBaHMEM OTBEPCTUMN C pa3MepoM, COMOCTaBUMbIM C pasmepamu
obopyaoBaHud, Npy 3TOM cofepxalleecs B obopyaoBaHUM OnacHOE BELLECTBO B KUOAKOM
NNn rasaoobpasHOM COCTOSIHUM MIHOBEHHO BbiOpacbiBaEeTCH B OKPYKatoLLYO Cpeay;

pUCK aBapuum - Mepa OMacHOCTW, XapakTepusylollas BO3MOXHOCTb BO3HUKHOBEHMUS
aBapun Ha onacHOM NPON3BOACTBEHHOM OObEKTE U TSXKECTb €€ NOCNeaCTBUN;

cMmepTenbHas (neTtanbHasA) TOKCOAO3a - HaMMEHbLUAsA MHransuMoHHasa TokcoAo3a
OnacHOro BeLLECTBa, Bbi3blBawLlasi Yy 4YenioBeka, He OCHALlEeHHOro cpeacTBamMu 3alUUThbl
OpraHoB AbixaHusi, cMepTb ¢ 50% BepoATHOCTLIO (TabynMpoBaHHOE 3HAYeHME AN KaXKaoro
OrMacHoOro BeLlecTBa);

"TAXenbIN" ras - cMecb BO3yxa, rasoBou (pasbl M Kanenb OMacHOro BeLLEeCTBa,
NNOTHOCTb KOTOPOW BbiLle NSIOTHOCTU OKPY>KaroLero Bo3ayxa.
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MpunoxeHune N 3

K PykoBoacTBy no 6e3onacHocTu

"MeToauka moaenupoBaHUA pacnpocTpaHeHus
aBapUMHbIX BbIOPOCOB ONacCHbIX BelecTB",
yTBEpPXAeHHOMY npukasom PenepanbHON
CNyXO0bl NO 3KONOrn4YecKomy,
TEeXHONIOrM4eCKoMy 1 aTOMHOMY HaA30py

oT 20 anpensa 2015 r. N 158

Cxembl pacnpocTpaHeHUs NepBUYHOro U BTOPUYHOIo o6nakoB (C ykazaHuem
XapaKTepucTUK o6s1akoB)

KOHTYPbI M3OKOHLIEHTPaLMK N

KOHTYPbl AOCTUXEHNA
330aHHOW KOHUEHTpayum

Pucynok 3-1. Cxema pacnpocTpaHeHns NEPBUYHOTO 0bnaka
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KOHTYPb! M30KOHUEHTPaLMK

Pucynok 3-2. Cxema pacnpocTpaHeHust BTOPHHHOTO odJ1aka
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MpunoxeHue N 4

K PykoBoacTBy no 6e3onacHocTu

"MeToauka moaenupoBaHUA pacnpocTpaHeHus
aBapUMHbIX BbIOPOCOB ONMacHbIX BewecTB",
yTBEpPXAeHHOMY npukasom PenepanbHON
CNyXO0bl NO 3KONOrn4YecKomy,
TEXHONIOrM4eCKoMy 1 aTOMHOMY HaA30py

oT 20 anpensa 2015 r. N 158

Bo3MmoXHble KOHUrypaumm o6opyaoBaHMA U CXeMbl ero paspyLlueHus

1) Ona eMKOCTU C rasoM Wnn >XUAOKOW ha3orM BO3MOXHO MrHOBEHHOE paspyLueHune
(pa3pbiB) eMKOCTU 1 BbIBPOC BCEro COAEPXKMMOro B OKpyxatoLyto cpefny (cueHapun 1 mnm
cueHapum 3; B COOTBETCTBUU C puUcyHkamu 4-1, 4-2).

P77 7777 77777777777 7777

Pucynoxk 4-1. MraoBeHHOE pa3pyLIeHUE EMKOCTH ¢ ra3oM (cueHapwmii 1)

Pl e e, =

P77 77777 7777777777 PP PP P77 7777777777

Pucynok 4-2. MrHoBeHHOE pa3pylieHHe eMKOCTH € KUAKOoi (pas3oii (cueHapumii 3)

2) na eMKOCTU C rasoMm Wnun Xuakon ¢asor BO3MOXHO oOpa3oBaHWe aBapUMHOro
oTBepCTUA (pasrepMeTv3aunn) B CTEHKE eMKOCTU U nocnegyollee ucteyeHue rasa un (Mnm)
XWOKOCTU B OKpyxatwwyk cpeny (cueHapuin 2 unu cueHapun 4). lNpn pasrepmeTusaumm
€MKOCTU C Xnakon ¢ason BO3MOXHO 0Bpa3oBaHMe OTBEPCTUS KaK Bbllle, TaK U HUXE YPOBHS
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XWOKOCTK (B COOTBETCTBUM C pUCyHKamn 4-3 - 4-5).

| 1 | IJ

77777/ 777777777777 I’ 7777777 7777777777

Pucynoxk 4-3. PazrepmeTusauns EMKOCTH € ra3oM (CueHapuii 2)

r y e N
\lL— _ — — ) L= 1)
P LI PP 777777277 VN

PucyHok 4-4. PazrepmeTHsannst eMKOCTH € KH/IKOM (ha3oii BbilIe YPOBHS JKHAKOCTH

(cuenapwii 4)

4 ) 4 )

— —T e e ! ) N

PPl P77 77777777777 PPl P77 7777777777

Pucynok 4-5. Pazrepmernsanns eMKOCTH € KMAKOH Pa3oil HUKE YPOBHS JKHAKOCTH
(cueHapuii 4)

3) Onsa emkocTn Cc rasom wunu xmgkorm ¢ason C NpPUCoeaMHEHHbIM TPybonpoBOAOM
BO3MOXXHO 0Bpa3oBaHMe aBapuNHOro OTBEPCTUS (pasrepmMeTmnsarmm) B CTeHKe TpybonpoBoaa
nnbo nonHbIn paspbiB TpybonpoBoga Ha HEKOTOPOM PacCTOSIHUM OT €MKOCTU (cueHapuin 2
unu cueHapun 4). Mpn atom Tpydbonposog MoXeT ObiTb OCHaLleH 3arnopHOW apmaTypown,
KoTopasi npu cpabaTbiBaHUM M30NUPYEeT pasrepMeTU3NpOBaHHbIN (paspyLUEHHbIN) y4acToK
TpybonpoBoda OT eMKOCTU. B aTOM criydae B OKpyXaloLylo cpefy noctynawT ra3 u (unu)
Xungkocte n (unn) aByxdasHbin NoTok. Ha pucyHkax 4-6 - 4-8 OTCekaeMbll Y4aCToK
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aBapuiHoro Tpybonposoga ob6o3HadeH "1" n pacnonoXxeH cnpaea OT 3a4BWXKW, KOTopasi, B
CBOIO oYepenb, pacnosfioXxeHa Ha TpybonpoBoOaAe OKOMO EMKOCTMW.

P77 77 7777777777777 PP 7777777777777

Pucynoxk 4-6. Pasrepmerusauus TpyOOnpoBoa ¢ razom, NpucoeaIuHEHHOTO
K eMKOCTH (1 - oTCeKaemblii y4acToK aBapuitHoro Tpydonposoja) (cueHapuii 2)

777 PP TP 777777 PO 7777777 /"// i

Pucynok 4-7. Pasrepmernsaius TpydOnpoBojia ¢ KUAKOH (a3oii, NpucoeIMHEHHOIO
K eMKOCTH (1 — oTcekaemblii y4acTok aBapuitHoro Tpybonposoja) (cueHapmii 4)

s e g,

PO PLPP 777777777777 Z PP 777777777

Pucynok 4-8. Pazrepmernsanmns TpyOonpoeojaa ¢ razoBoi (pasoii, npucoeIMHEHHOIO
K eMKOCTH (1 — oTcekaeMblil y4acTOK aBapuitHOro Tpyoonposoa) (cueHapmii 4)

4) Ons TpybonpoBoga C ra3omM WM XUAKOM (pa3on C HarHeTaloLWUM KOMMAPECCOPOM
UM HAacoOCOM BO3MOXHO 0bGpa3oBaHMe aBapuMMHOIO OTBEPCTUS (pasrepmeTr3aunn) B CTEHKE
TpybonpoBoga nuBO nNOMHbIA pa3pbiB  TpyboONpoBOga Ha HEKOTOPOM pPacCTostHAM OT
Komnpeccopa (Hacoca) (cueHapun 2 wunu cueHapuin 4). BO3MOXHbI Takke paspyLleHus
(pasrepmeTnsaymm) cammx KOMMPECCOPOB, HACOCOB, B TOM u4ucfne Mo npuydmHe
BbldaBNMBaHWS CanbHUKOB Y 3fIEKTPOHACOCOB, HEWCMNPaBHOCTU 3anopHOM apmaTypbl
(BeHTUNen) n 1.4. Mpn atom TpybonpoBos MOXeT OblTb OCHALLlEH 3arnopHOW apmaTypown,
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KoTopas npu cpabaTtbiBaHUX WU30NMPYeET pasrepMeTusnpoBaHHbIM (paspyLUEHHbIN) y4acToK
TpybonpoBoda OT Komnpeccopa (Hacoca). B 3Tom criydae B OKpyXatoLLyto cpeay noctynawT
ras n (Mnu) xmakoctb M (Mnn) AByxdasHbi notok. Ha pucyHkax 4-9, 4-10 oTcekaeMbln
y4yacTok aBapuimHoro tpybonposoga ob6o3HayeH "1" u pacnosiokeH crnpaBa OT 3a4BUXKM,
KoTopasi, B CBOO o4yepeb, pacrnonoxeHa Ha TpybonpoBode okono kKomnpeccopa (Hacoca).

PP 777777777777

Pucynok 4 - 9. Pasrepmerusanus Tpyoonposo/ia ¢ rasoM, lMpucoeMHEHHOr0 K
KoMIpeccopy (1 - OTceKaeMblii y4acTOK aBapuilHOTrO TpyOONpoBoaa) (CueHapHii 2)
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MpunoxeHune N 5

K PykoBoacTBy no 6e3onacHocTu

"MeToauka moaenupoBaHUA pacnpocTpaHeHus
aBapuUMHbIX BLIOPOCOB ONacHbIX BellecTB”,
yTBepXAeHHOMY npukaszom PenepanbHON
CNyXO0bl NO 3KONOrM4ecKomy,
TEeXHOJIOrM4eCKOMY U aTOMHOMY HaAa3o0py

oT 20 anpensa 2015 r. N 158

Bo3mMoXHble cTaaun pa3BUMTUA aBapMMHON CUTyaLUn

B kayecTBe BO3MOXHbIX CTagun pasBUTUA aBapuUMHOM CUTyaunn pekoMeHOyeTcs
paccmatpuBaTb:

paspyLieHne obopyaoBaHusa n obpasoBaHue NepBUYHOro obnaka;

NcTeYveHne XUakon gasbl 4O 0OTCeYEeHUss aBapUNHOIO y4acTKa;

NcTeYeHne XUaKonm gasbl U3 aBapUNHOIo y4acTKka Nocne ero 0TCeYeHus;

NCTeYeHne rasa nNpyu HaNUYMM NPoOSIMBa XMUAKOW basbl M MCNApPEHNe C NPOSMBa;

NCTeYeHne rasa u3 paspyLleHHoro obopyaoBaHUA Npu OTCYTCTBUWM MPOSMBA KULKOW
dasbl;

ncnapeHne C nponuea npu  OTCYTCTBUM WUCTEYEHUS JKUOKOCTU WM rasa u3
paspyLLueHHOro obopynoBaHus;

ncnapeHne n3 eMKOCTU Npu OTCYTCTBUMN NPOSIMBA;

3aBeplleHe aBapuu (NMUKBMOaUMa aBapuUMHOrO OTBEpPCTUS (pasrepmeTtmsauuu) u
nponvea).

Kaxgaa v3 BblllenepeyuncrieHHbIX CTagui BHOCUT CBOW BKNaz B CyMMapHYK Maccy
Bbl6poca OB.

Ha kaxpgon ctagumn aBapum coopmupyrotca ceom obnaka OB B atmocepe (nepsryHoe
N BTOPUYHbIE).

B 3aBncMMOCTM OT cueHapusi, KOHUrypaumm obopyaoBaHus, xapakrtepa paspyLlleHus,
ceorictB OB n gencreuMi No nNukBMgauMuM aBapuu, OTAENbHble CTagum U3 NpUBELEHHbIX
Bbille, MOryT nubo npucyTcTBOBaTb, NMBGO OTCYyTCTBOBATb B TOW WM MHOW aBapuUHOW
cuTyauuu.

lMpegnonaraeTcs, YTO Ha KaXX4oW cTagum Npouecc NpoTekaeT CTaunoHapHo.

[ns 6onee TOYHbIX pacyeToOB AOMNycKaeTCcHa pasfeneHne nepevncrieHHbIX ctagun Ha
oTAenbHble MOACTaAMM MeHbLUEN MPOAOIMKUTENBbHOCTU. [ONa Kaxgow noactagun B 3TOM
cnyyae onpegendalTcs BXOAHble AaHHble, YKasaHHble B npuroxeHun N 6 K HacTosiwemy
PykoBoAcCTBY, C y4€TOM U3MEHEHUIN B CUCTEME, NPOUCLLEALLMX HA NpeablayLLmMx noacTagnsx.

CueHapun 1

PaspyweHne obopygoBaHuss ¢ Bblbpocom Bcero obbema OB, obpasoBaHue
nepBuYHOro obnaka, paccesHve nepBuU4HOro obnaka n Bo3AenCTBME Ha OKpYXatoLLyto cpeay
(B COOTBETCTBUU C pUCYHKOM 4-1).

CueHapum 2

Pa3prJeHV|e O60py,D,OBaHVIﬂ n ncre4eHne rasa mn3 pas3pywieHHoro O60pyﬂ,OBaHMﬂ npu
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OTCYTCTBUM MpOnmBa >XMAKOW pasbl; paccedHne obnaka u BO3LEVCTBME HA OKPYXKaKLLYHO
cpeny (B COOTBETCTBUM C pUcyHKamu 4-3, 4-6, 4-9).

Mpn wncTedeHUM rasa M3 paspylleHHOro TpybonpoBoga BO3MOXHO OTCEeYeHue
aBapuMHOro yyactka Tpybonposoga (fMbo B pesynbTaTe WCMNOSMb30BaHUS  3arnopHOM
apmatypsbl, MMbo B pesynbTtaTte OCTaHOBKM Komnpeccopos, nogatowmx OB B Tpybonposog,
nnbo B pesynbTaTe u Toro u gpyroro) n ncredyeHme OB u3 Hero.

BoaMoXxHO npekpalleHne Bblbpoca nyTem nMKBMAALMW aBapUMHONO OTBEPCTUS
(pasrepmeTusaumn).

CueHapun 3

PaspyweHne obopyaoBaHuss C XUOKAM OMacHbiM BewectsoM, Bbibpoc OB B
OKpY>XaloLLyto cpeny, Npu HanMyuu neperpeBa Yy Xuakon dasbl, BO3BMOXHO €€ BCKUNaHue C
obpasoBaHMeM B aTtMocdepe rasokanesnbHoro obnaka (B COOTBETCTBUM C PUCYHKOM 4-2).
YacTtb xugkom pasbl MOXET NpPONMTbCS Ha MNOACTUNAKOLWLYI MNOBEPXHOCTb - nmbo B
o6BanoBaHue, NM60 Ha HeorpaHW4eHHy nnowaab. Ecnn TemnepaTtypa KMNEHUS XUOKOCTU
Npy 9TOM MeHbLUEe TeMnepaTypbl NOBEPXHOCTU, TO NPON3ONOET BCKUMAHME XUAKOCTU MpuU ee
COMPMKOCHOBEHUM C NoACTUNaKoLLEen NoBepxXHOCTbIO. 3 raszoson asbl, cogepkaBLUencs B
obopyaoBaHun, 13 obpasoBaBLUENCA MPUM BCKUMAHWW 3a CYeT neperpeBa Xugkon asbl
rasokanenbHon pasbl M K3 rasa, obpasylollerocsas npu KuneHuu nponuea, obpasyeTcs
nepBMYHOE 0OMnako, KOTOpoe paccemBaeTca B aTMOCepe, BO3OENCTBYSA Ha OKpYXakoLLyto
cpeay.

N3 nponuea npoucxoaut ucnapexHme OB, B pesynbtate 4Yero obpasyeTcs BTOpUYHOE
obnako, KOTopoe TaKe paccenmBaeTcs B aTMocepe, BO3AENCTBYS HA OKPYXatoLLLyIO cpeay.

BoamoxHO npekpalieHue noctynneHna OB B okpyxatoLlyto cpeqy nyTem nuksuvaauum
nponuea.

CueHapun 4. ABapun Ha eMKOCTH

PaspylieHne ob0ofio4kM €MKOCTU Bbille YPOBHS XXWOKOCTU U OSIUTENbHOE UCTeYeHue
rasa u3 paspyLleHHOro obopyaoBaHWA NpU OTCYTCTBMM MNpoNniMBa Xugkon d¢asbl (ecnu
XNOKOCTb HaxXOAWUTCA B MEperpeTtoM COCTOSIHUKM, TO MPOUCXOOMT BCKUMaHUE XWOKOCTU, B
pesynbTaTe KOTOPOro B JOMOSIHEHME K ra3oBon dpase, cogepkallenca B eMKOCTU Ha MOMEHT
Ha4Yana asapuu, JobaButca rasosas pasa, obpasoBaBlUaACs MpWU KUMEHWUW), paccesiHue
razoBoro obnaka OB (BTOpUYHOro) M BO3OENCTBME €ro0 Ha OKpyXatowyt cpeagy (B
COOTBETCTBUM C pucyHKkamu 4-4, 4-5). ocne cnaga gaBneHust B eMKOCTU OO aTMochepHoro
noctynneHne OB B okpyxatowyto cpeny Oygoet obycnoeneHo nuuwb ucnapeHvem OB c
MOBEPXHOCTUN XNOKOCTU B eMKOCTW. [1pn aToM B aTMocdepe obpasyeTcsi BTOpU4Hoe obnako,
cocTosulee n3 rasoobpasHoro OB, nocTynatowero u3 pasrepmMeTu3snpoBaHHON €MKOCTU 3a
cyeTt ncnapeHna OB n3 Hee. BTopnyHoe obnako 6yaeT dopmmpoBaTbCa Ha MecTe aBapum Ao
Tex nop, noka He ucnaputcs sce OB n3 emkocTn. BO3MOXHO NpekpalleHune BbIOpoca nyTem
NMKBMOALMN aBapuUMHOIro OTBEPCTUSA (pasrepmMeTmnsaumm).

PaspyLlieHne o060m04kM €MKOCTU HMXKE YPOBHS XUAKOCTU N UCTEYEHUEe XUAKOMN dhasbl
N3 paspyLueHHoro obopynoBaHusi, obpasoBaHue nNponuea Ha MmecTte Bblbpoca.

Ecnun xmngkoctb B €MKOCTM Haxoaunacb B MneperpetomM COCTOSHUW, TO MPOUCXOAuT
BCKMMaHWEe XUAOKOCTU cpady nocrne ee Bbibpoca M3 eMKOCTM M obpa3oBaHue B aTMocdepe
rasokanenbHoM B3BecW. 3aTeM, ecnu Temnepatypa KUMeHWa MeHblle TemnepaTypbl
MOBEPXHOCTU, MPOUCXOAUT KUMEHUE Xuakon gasbl (TOW ee yacTu, YTO He ydacTBoBana B
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dopMMpoBaHNKN rasokanenbHom B3Becu B aTtMocdepe) npu nNponuee ee Ha NoAcTUaoLWyo
NOBEPXHOCTb. [Mpy 3TOM M3 rasa, obOpa3oBaBLUErOCA MPU KUMNEHUM NPOoNiMBa, a Takke U3
rasokanenbHoOM B3BeCcW BbIOGpoca, MOCTYNMBLUErO M3 EMKOCTU B aTtmocdepy 3a Bpewms
KMNEHNA nponmea, hopMmnpyeTcs nepemyHoe obnako, KOTopoe paccemBaeTcsi B aTtmocdepe
N BO3OENCTBYET Ha OKpYXaloLLyto cpeay.

Mpn wncTedeHUn neperpeTon >KMAKOCTU, BbIOPOC Xmakowm dasbl BCKMMAeT [o
BbiNageHusi Ha 3emno, obpasys B aTMocdepe rasokanenbHyto B3Becb OB. [pu atom B
aTMocdepe obpasyeTcsa BTopuMyHOe o0bnako, cocTtosiwee u3 rasoobpasHoro OB,
ncnapmuslLLeroca ¢ nponvea, M (Npy BblIbBpoce NeperpeTon XMAKOCTU) U3 rasokanesbHOM
B3Becu, obpasytoLencs npm sckunaHmm OB cpasy nocne Bbibpoca. Takoe BTopnyHoe obako
Oyoet opmmpoBaTbCsa Ha MecTe aBapum [[O Tex nop, noka OygeT cylecTtBoBaTb
BO3MOXHOCTb BblGpoCa Xnakon gasbl, TO eCcTb O MOMEHTa BbiOpoca 13 obopyaoBaHnsa Bcen
Xungkon dasbl, HAXOAMBLUENCS Bblle YPOBHSA pasrepmeTtusauuun. Npuyem, ecnnm B €MKOCTU
Haxoaunacb neperperas XWOKOCTb M €eCnu OaBfieHNe MOrfo OnyCTUTbCA HWXKe AaBrieHUd
HaCbILLEHHOro napa, ToO No Mepe BbITEKAHUS XMAKOCTU BO3MOXHO BCKMMAHWE MeperpeToro
OB B camon eMKOCTW.

[Mocne okoHYaHus Bbibpoca >xuMakon asbl U3 EMKOCTU HaUYMHAETCs MUCTeYeHue
rasoBon pasbl 3a CYET HaNUuusa M36bLITOMHOrO AaBneHust B eMKocTu. [pn 3aToM Ha ctaguu
NCTeYeHNa ra3oBon asbl NPOAOIKAETCHA ucnapeHne nponuea. B pesynbtate B atmocdepe
obpasyeTtca BTopuyHOoe obnako OB, coctosuwee n3 razoobpasHoro OB, ucnapmsluerocsi ¢
nponuea, M u3 rasoobpasHoro OB, nocTynawwero M3 paspyleHHONW EeMKOCTU 3a CcueT
Hanuunsa Kn36bITOYHOrO [JaBfeHMss B €MKOCTM. Takoe BTopuyHoe obnako Oyger
dopMupoBaTbCA Ha MecTe aBapuu OO0 Tex MNop, noka byaeT cyuiecTBoBaTb BO3MOXHOCTb
BblGpoca raszoBon gasbl N3 EMKOCTU 3a CYET U3ObITOYHOrO AAaBMEHUS B EMKOCTU U UCMApEHNs
n3 nponuea. [lpnyem, ecnm B €EMKOCTM Haxogunacb neperpetas XWOKOCTb, TO B
dopmMmupytoLeeca Ha MecTe aBapumn BTopuyHoe obrako, byaeT nocTynaTtb HE TONMbKO ra3oBas
draza, HaxoaAMBLLASCA B €MKOCTW Ha Havano aBapum, HO WM rasoBas (pasa, obpasyrouiascs
NpW BCKUMaHUN B EMKOCTU C NEPErPETON XKUOKOCTbIO.

Ecnun paBneHne B eMKOCTU CTAHOBUTCS paBHbIM aTMOCdepHOMY, TO rasoBasi pasa 13
pasrepMeTU3MpoOBaHHON €MKOCTU MepecTaeT MnocTynaTb B OKPYyXawLyt cpefy 3a cuet
n3bbiTka gasneHusa. Ecnum nponve OB npu 9TOM elle He ucnapuncd, To B aTMmocdepe
obpasyeTtca BTopuyHoe obnako OB, coctosuwee n3 razoobpasHoro OB, ucnapmsluerocs c
nponuea. Takoe BTOpu4HOe obnako ByaeT hopMmupoBaTbCs Ha MeCcTe aBapuu O Tex nop,
noka byaeT cywecTtsoBaTb ucrnapeHne OB n3 nponuea.

Ecnn nocne wucnapeHuss nponvBa [OaBfieHWE B €MKOCTU €lle He CcTano paBHbIM
aTMoccepHoMy, TO rasoBas ¢asa U3 pasrepMeTU3MpoBaHHOM €EMKOCTU npoJorKaeT
NOCTynaTb B OKPYXXaloLLY cpeay 3a cyeT u3bbITo4HOro gaerneHunsa. B atmocdepe npu atom
obpasyeTtca BTOpMyHOoe obnako OB, cocTtosiwee u3 rasoobpasHoro OB. Takoe BTOpu4YHOE
obnako OygeTt popMmMpoBaTbCs Ha MeCTe aBapuu O Tex nop, Noka OyaeT cyuwiecTBoBaTb
n36bITOYHOE AaBfEHNE B EMKOCTMU.

Ecnn nponue OB Ha mecTe aBapum ucnapuncs, 1 AaBneHne B EMKOCTU CTano paBHbIM
aTMocdepHomMy, To noctynneHne OB B oOkpyxawuyto cpeny Oyaet obycrnoBneHO nullib
ncnapeHnem OB ¢ noBepxHOCTU XMAKOCTU B eMKocTW. [pn aTom B atmocdepe obpasyetca
BTOpU4YHOe  obnako, cocTtosiwee K3  rasoobpasHoro OB, nocTtynawowero u3
pasrepmMeTU3MpoBaHHON €MKOCTM 3a cveT ucnapeHusi. BTopuyHoe obnako Oyger
dopMMpoBaTLCA HA MeCTe aBapum 4O Tex nop, noka He ncnaputca sce OB 13 emkocTn.

BoamoxHo npekpauwieHne noctynneHna OB B okpyxatowlyo cpeny nytem nukengaumm
aBapUNHOro OTBEPCTMSA U NPONMBA.
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CueHapun 4. ABapum Ha TpybonpoBoaax, Ha BXofie KOTOPbIX CTOUT eMKOCTb

PaspyweHune TpybonpoBoada, BbIXOOALLEro M3 €MKOCTM Bbille YPOBHS XWUAOKOCTU, U
NCTeYeHne rasa u3 paspyLleHHOro o6opyaoBaHUSA Npu OTCYTCTBMM NPONMBA XMUOKOW dasbl (B
COOTBETCTBUM C pucyHkamun 4-7, 4-8). Ecnu XngkocTb HaXoanTCsl B NEPErpeToM COCTOSAHUN,
TO NPV nNageHuuM AaBeHuUss MOXET MPOUCXOOMTb BCKUMAHWE >XUAOKOCTU, B pesynbTaTte
KOTOPOro B [OMOSIHEHME K ra3oBoM (pase, coAepxallencs B €MKOCTM Ha MOMEHT Hayana
aBapun, gobaBntca rasosasi dasa, obpasoBasliasacs npu kunenuu. MNpun aTom B atmocdepe
NpouCXoanT paccesiHne BTOPUYHOro rasoBoro obnaka OB u BosgenctBne ero Ha
oKpyxatowyto cpeqy. lNpu Hannuum 3anopHoOn apMaTypbl BO3MOXHO OTCEYEHNE aBapUMHOIo
yyactka TpybonpoBoga u uctedeHme OB TOnMbKO M3 3TOr0 aBapuUMHOro yyacrtka. Ecnu
AaBrieHne B eMKOCTM (UM B OTCEYEHHOM y4vacTke TpybonpoBoAa) YMEHbLUMAOCHL M CTano
paBHbIM aTtmocepHomy, To noctynneHne OB B okpyxatowyo cpeny 6yget obycnosneHo
NULWb ero ncrnapeHnemM ¢ NOBEPXHOCTU XUAKOCTU B EMKOCTU N (MNK) B OTCEYEHHOM y4acTke
Tpybonposoaa. [pu aTom B atmocepe obpasyetcsa BTopnyHOe ob6nako, cocTosiLee 13 rasa,
MNOCTynawwWero wu3 pasrepMeTu3MpoBaHHON €MKOCTM M (MNK) OTCEYEHHOro yyacTka
TpybonpoBoda 3a cyeT ucnapeHusi. BropnyHoe obnako 6ymeTr cdopmupoBaTbCAa Ha MecTe
aBapuu o Tex nop, rnoka He ncrnaputcs sce OB 13 eMKoCTMW.

Bo3amoXxHO npekpalleHne Bblbpoca nyTem nMKBMAALMM aBapUMHONO OTBEPCTUS
(pasrepmeTusaumn).

Mpn paspyweHun Tpybonposoaa, BbIXOASLWEro U3 €MKOCTU HUXKE YPOBHSA XUAKOCTH,
ctagum aBapum 6yayT aHanorMyHbl ONMcCaHHbIM B pasgene ABapuMm Ha €MKOCTU, C OBYMS
OTANYNAMM.

Bo-nepBbIX, Npu CyLecTBEHHOM pa3spyweHun TpybonpoBoga B cnyyae BbliOpoca
neperpeTon XXUAKOCTU, BCKUNAHME XUAKOCTU MOXET NPOMCXOAUTb HE TOSNbKO B BO34yXe, HO U
B caMoM TpybonpoBoae.

Bo-BTOpbIX, NpM Hanu4nmn Ha TpybonpoBoae 3anopHOW apMaTypbl U cpabaTbiBaHUM ee
B XOo4e aBapuu, MosIBNSETCA 3Tan - UCTeYEeHMEe U3 OTCEYEHHOro y4yacTtka Tpybonposoaa,
KOTOPbIN NOSTHOCTbLIO coBMNagaeT Nno (pn3nyeckon KapTUHE C ONUCAHHbLIM Bbille BbIBPOCOM 13
eMKocTU - CueHapuin 4. ABapun Ha EMKOCTMW.

CueHapun 4. ABapum Ha TpybonpoBoaax, Ha BXofe KOTOpPbIX CTOUT Hacoc

Mpn paspyweHnn TpybonpoBoaa MNPOUCXOOAUT UCTEYEHME KuaKon asbl U
obpasoBaHue nposiMea Ha MecTe BblOpoca (B COOTBETCTBMM C pucyHkom 4-10). Ecnu
Xngkoctb B TpybonpoBoae Haxogunacb B NeperpetoM COCTOSHUM, TO MNPOUCXoauT
BCKMMaHWe XnaKocTu, nMbo cpasy nocrne ee Bblbpoca nu3 Tpydbonposoga (crnyvan, Korga npu
CUNbHOM paspyLleHun TpybornpoBoga MecTo Bbibpoca HaxoamTcs B6NM3M Hacoca u cryyau
HebomnbLUMX OTBEPCTUN pasrepmeTmsauumn), nnbo BHYTpM TpybonpoBoaa (crydan, korga npu
CUNbHOM paspyLleHun TpybonpoBoaa MecTo BbiOpoca HaxoAMTCsa BAanuM OT Hacoca).

Mpn BbIBpOCE neperpeTon Xugkoctm B aTMocdepe obpasyeTcs rasokanenbHas
B3BECb, a 3aTeM MNPOMCXOAUT KUMEeHUe XUAOKOW a3bl (TOM ee 4YacTu, KoTopas He
yyacTBoBana B (POpMMPOBAHWW rasokanesibHOM B3BeCUM B aTMocdepe) npu nponvee Ha
NOACTMNAIOLLYIO MOBEPXHOCTb, €CNu TemnepaTypa KWMNeHWa MeHblle TemnepaTypbl
nogcrtunaroLwen nosepxHoctu. NMpn aTom n3 rasa, obpasoBaBLIEroCHa NPU KUMNEHUN NPONnBa,
a Takke 13 rasokanesibHon B3BeCH Bblbpoca, NOCTynNMBLLErO 13 Tpybonposoaa B aTMocdepy
3a BpeMs KuneHus nponuea, hopmupyeTca nepsuyHoe o0bnako, KOTOpoe paccemBaeTcs B
aTMocdepe 1 BO3OENCTBYET Ha OKPY>KatoLLyto cpeay.
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Mpopomkarowmmnca BbIBPOC XMAKOW hasbl MAET B NPOSMMB, C KOTOPOro NPOUCXOauT
ncnapenne OB. lNpu BbIGpoce neperpeTon XuakocTu, YacTb XUOKOW hasbl BCKMNaeT OO0
BbiNadeHusi Ha 3emmno, obpasys B aTMocdepe rasokanenbHyto B3Becb OB. [lpu atom B
aTMocdepe obpasyetca BTopuyHoe obnako OB, coctosiwee w3 rasoobpasHoro OB,
ncnapmsLLeroca ¢ nponuea, U (Npy BblIbBpoce NeperpeTon XMOKOCTU) U3 rasokanesbHOM
B3Becu, obpasywowenca npu BckunaHum OB, nubo cpasy nocne Bbibpoca, nubo B
TpybonpoBoae. Takoe BTOpu4HOe obnako 6yaetr hopmMmpoBaTbCA Ha MeCTe aBapum OO Tex
nop, noka ByaeT cyLecTBoBaTb BO3MOXHOCTb Bblbpoca xuakon dasbl (aByxdasHom cmecn),
TO eCTb OO MOMEHTa OTCeYeHUss aBapuMHOro y4yacTtka Tpybonposoga M Bbibpoca u3
OTCEYEHHOro yvyacTka TpybonpoBoaa BCeN XMAKON dhasbl, HAXOAALWENCHA B HEM BbiLLE YPOBHS
aBapuMHOro oTBEpPCTUA (pasrepMmeTunsaumn).

lMocne okoH4yaHus Bbibpoca Xugkon asbl M3 OTCEYEHHOro yvacTka TpybonpoBoaa
Ha4yMHaeTCa ucTevyeHme ra3oBon asbl 3a CHET HANM4YMsa N3bbITOYHOrO 4aBMEHUSI B HEM, YTO
BO3MOXHO TOSbKO B Criydae, ecrnv B TpybonposBoae HaxoauTcs neperpetast Xugkoctb. [pu
9TOM Ha CTaguM WUCTeYeHUd ras3oBou pasbl NpoaosNKaeTcs ucnapeHne nponuea. B
pesynbtaTte, B aTMociepe obpasyetcsa BTOpuyHOe obnako, cocrosiuiee u3 rasoobpasHoro
OB, ucnapuBLllerocsa ¢ nponvea u 3 razoobpasHoro OB, noctynaroLwero u3 paspyLueHHOro
TpybonpoBoda 3a cYeT Hanmuus u3bbITOYHOrO AaBneHust B HEM. Takoe BTOpuyHoe obnako
Oyoet opmumpoBaTbCa Ha MecTe aBapum [0 Tex nop, Mnoka OygeTr cywectBoBaTb
BO3MOXHOCTb BblOpOCa ra3oBon gasbl U3 Tpybonposoga 3a cyeT n3bbITOYHOro AaBfieHUs B
HEM W ucnapeHusi U3 nNponmea.

Ecnn paBneHve B OTCeYEeHHOM y4yacTke aBapumHoro TpybonpoBoda CTaHOBUTCS
paBHbIM aTMocepHOMYy, TO rasoBas (pasa Ku3 pasrepmMeTu3MpoBaHHOro Tpybonposoaa
nepecTaeT NOCTyNaTb B OKPYXaloLLyto cpedy 3a cyeT m3bbiTka gasneHus. Ecnu nponve OB
npn 3TOM ewe He ucnapwncs, To B atmocdepe obpasyetcs BTopudHoe obnako OB,
coctosiee u3 rasoobpasHoro OB, mncnapusleroca ¢ nponmea. Takoe BTOpuUYHOE obBnako
Oypet hopMmpoBaTbCs Ha MecTe aBapuu 4O TeX nop, Noka byaeT cylecTBoBaTb UCnapeHune
OB u3 nponuea.

Ecnn wucnapunca nponve, a p[aBneHne B OTCEYEHHOM Yy4yacTke aBapUNHOro
TpybonpoBoaa ocTasnocb BblLle aTMocepHoro, TO rasosasi dasa n3
pasrepmMeTU3MpoBaHHOro TpybonpoBoda MPOAOIKaeT NocTynaTh B OKPYXKaloLyto cpeay 3a
cyeT m3bbiTouHOro Aasnenua. lNpu atoM, B atMmocdepe obpasyeTcs BTOpUYHOE obnako,
cocTtosiiee u3 rasoobpasHoro OB, noctynawouwero nu3 OTCEYEHHOro y4yacTka aBapUNHOro
TpybonpoBoga 3a cyeT Wu3bbLITOYHOro [fasneHusi. Takoe BTopuyHOe obnako 6yget
dopmMMpoBaTbCs Ha MecTe aBapwum OO Tex nop, noka GyaeT cywectBoBaTb U3ObLITOYHOE
AaBrieHne B 0TCeYEHHOM y4acTke aBapunHoro Tpybonposoaa.

Ecnun nponve OB Ha mecTe aBapuum ncnapwncs, U gaBrieHne B OTCEYEHHOM y4dacTke
aBapunHoro TpybonpoBoga CcTano paBHbIM aTMocepHomy, To noctynneHne OB B
OKpyxatoLLyto cpefy 6yaet obycnosneHo nuwb ncnapeHnem OB ¢ NOBEPXHOCTU XNOKOCTU B
Tpybonposoge. B atmoccepe npu atom obpasyeTcss BTOpUYHOE 0Onako, cocTtosilee u3
razoobpasHoro OB, nocTtynatwouwero M3 pasrepMeTMsnpoBaHHOro Tpybonposoga 3a cuet
ncnaperHna OB. Takoe BTopuyHoe obnako byaeTt bopmMmpoBaTbCs HA MecTe aBapuu 4o Tex
nop, noka He ucnaputca sce OB n3 TpybonpoBoaa.

BoamoxHo npekpalueHune noctynneHna OB B okpyxatowwyro cpeny nyTem fiMkemaaumm
aBapuMHOro OTBEPCTUSA U Nponnea B Nito6ON MOMEHT BPEMEHMN.
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MpunoxeHune N 6

MNepeyeHb AaHHbIX, HEOOXOAUMbIX ANA NPOBEeAEeHUA pacyeTa No oLueHKe NocneacTBumn
aBapUNHbIX BLIOPOCOB ONacHbIX BelecTB

[ns npoBeaeHns pacyeToB no NOOMy M3 YeTbipeX CLEHapueB, NPUBEOAEHHbLIX B
pasgerne |l HacToqawero PykoBoacTBa, pekomeHayeTca UMeTb criegyowme JaHHbIe:
TN MECTHOCTU, rAe NPOUCXOANT paccesiHne Bbibpoca (Heobxoamm ons onpeaeneHus

Zos - XapakTepHOro pasmepa LepoxoBaToCTU noacTtunarwen nosepxHoctn (Tabrnuuya
N 7-3);

rnokasaTenb CTeMNeHHOW 3aBUCHMOCTN CKOPOCTU BETPa OT BbICOTbI 8 ;

CKOpOCTb BeTpa Ha BbicoTe 10 m;

Temnepatypa Bo3ayxa, MNOTHOCTb BO3ayXa N yaenbHasa BHYTPEHHASA SHeprusa Bo3ayxa,
aTMocdepHoe gaBneHue (Npy HopMarsbHbIX YCIOBUAX NpuHMMaeTcs paBHbiM 101,325 kla);

Knacc yCTOMYMBOCTM aTMocdepbl UM ypoBEHb MHCONAUMM M obnadHocTn (ans
onpeaenieHnsa Knacca ycTon4ymBoCcTu aTtMmocepsl);

TemnepaTtypa NoBepXHOCTU, HaJ KOTOPOW NPOUCXOANT paccesdHne BblbpocCa;

3Ha4YeHNs TOKCOO03 M KoHueHTpaumi OB B BO3gyxe, COOTBETCTBYHOLIME TOMY WU
nHomy BosgencTeuio OB Ha yenoseka, cnocob pacyeta npobUT-GPYHKLUM TOKCUYECKOTO
NopaXxeHNsa 4YenoBeka;

nuamemayanbHole xapaktepuctmkn OB B rasoBon v xmnakon dasax (MonsipHaa macca,
nokasateno aguabaTbl, TemnepaTypa KWMEHWUd, Tennota wucnapeHuss (KMneHus),
TENNIOEMKOCTb ra3oBOM U XUAKOW has, NOTHOCTL Xunagkon dasbl, 3HavyeHuss HKIMP u BKIP
AN NOXXapOoB3PbIBOOMACHbLIX BELLECTB);

npy Hanuuuu nponvea B obBanoBaHwe - nnowagb obBanoBaHWs, ee BbicOTa U
nnowazb BO3MOXHOIO KOHTaKTa XUOKOCTU C TBEPAON MOBEPXHOCTLIO;

NPy HanMuMn nNposiBa BCKUNAKOLWEN XUAKOCTU - XapaKTepUCTUKU MOoAcTMNnarLLen
MOBEPXHOCTU  (NSIOTHOCTb,  TEMSIOEMKOCTb,  TEMSOMNPOBOAHOCTL) W TemnepaTtypa
noacTunatoLLEeENn NOBEPXHOCTM (Ha MeCTe Nponnea);

BPeMS 3KCMO3nLnKN AN YerioBeka, nonagatowero B 06nacte nopaxeHus.

[ononHUTENbHO ANS KaX40ro cueHapus 3agatTcs crefyowme gaHHble:

Taonuua N 6-1

OononHuTenbHble AaHHbIe AN KaXA0ro cueHapus

Cuenapuin 1 Q, Vi , T nmoo Q, P , T nmoo Q, P, , Vi oo Vi , P , T
CLI,GH&pI/II?I 2 Q’ Vv, , T, oo Q, P, , T, oo Q, P , Vv, oo Vv, , P, , T , QTp , S, STp ,
q

KOMIT y EMKBI/I}J

CueHapui 3 | P T Q" nugo Vs n o

CueHapun 4 K x o1e
X H
P4 , T4 , p4 , H’ L’ DTp , qHacoc , S’ EII/IIQHH , E)Tc y SoGop , Q , QH , QTp , Tp y
x x XK OTC
QH P QTPOTC Q P QZIK OTC. TP
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MpunoxeHune N 7

CnpaBoYHble AaHHble N0 CBOMCTBaM ONMacCHbIX BELLeCTB, CBA3SM BEPOSATHOCTU MNOpPaXXeHUA € NpoouT-chyHKLMen, xapakrepucTukam noacTunaroLwmx noBepxXHOCTEN U COCTOAHUSA
aTmocdepbl

CBoucTBa onacHbIX BewwecTB

Tabnuua N 7-1

BewecTtBo Mons | INnotH | MNMnoTtHo | Temne | Tennoe | Koadbd | MNoporosa | CmepTens | TennoTta Pr=a+b-In(Cn 'T), roe C - | HKMP-BK | Ctexuom | Tennoemkoc
pHast | OCTb CTb paTypa | MKOCTb | ULUMEHT A Has ncnapeHus ppm, T - MUH. MP, % 06. | eTpMyecK | Tb XXNOKOCTH
Macca | rasa | XXungkoc | KuneHu rasa Cp/Cv, | TOkCOO03 | TOKCOOO3a AHucn | a b n as Cp,
B, o, | ek, | g T Cp, ¥ a PCt50, LCt50, KDK/Kr KOHUEHTp | kIk/kr/°C
r/mon kr/m° kr/ M °C Kx/Kr/ Mr-MuH/ 1 Mmr - MuH/ 1 aumsa, %
b °C 006.

AMMMaK 17,0 0,80 681 -33,4 2,10 1,34 15,00 150,0 1360 -35,90 | 1,850 2,00 | 16,0-25,0 22,0 4,59
dTOPUCTLIN 20,4 0,92 989 19,4 1,42 1,30 4,00 40,0 1560 -35,87 | 3,354 1,00 - - 2,49
BOOOPOA
XOpUCTbIN 36,5 1,64 1191 -85,1 0,80 1,41 2,00 20,0 300 -16,85 | 2,000 1,00 - - 1,75
BOOOPOA
BpomuncTbin 80,9 3,50 1490 -67,8 0,36 1,42 2,40 24,0 217 -18,32 | 2,000 1,00 - - 0,74
BOOOpPOA
LinaHnctoin 27,0 0,90 689 25,6 1,33 1,31 0,20 6,0 933 -9,56 1,000 2,40 | 6,0-41,0 14,3 2,62
BOOOPOA
Ceposogopoa 34,1 1,50 964 -60,4 1,04 1,30 1,00 15,0 310 -31,42 | 3,008 1,43 | 4,3-45,0 12,3 2,01
Cepoyrnepog 76,1 6,00 1263 46,2 0,67 1,24 30,00 500,0 352 -46,62 | 4,200 1,00 1,3-50,0 6,5 1,00
dopmanbaervg 30,0 1,03 815 -19,3 1,32 1,30 0,60 6,0 273 -12,24 | 1,300 2,00 | 7,0-73,0 17,4 2,34
docreH 98,9 3,48 1420 8,2 0,67 1,30 0,55 3,2 158 -19,27 | 3,686 1,00 - - 1,02
dTop 38,0 1,70 1512 -188,0 3,32 1,30 0,20 3,0 727 -10,34 | 1,000 2,00 - - 1,51
Xnop 70,9 3,20 1553 -34,1 0,48 1,30 0,60 6,0 288 -8,29 0,920 2,00 - - 0,93
XnopumaH 61,5 2,52 1258 12,6 0,73 1,30 0,75 11,0 208 - - - - - 1,49
Okucb yrnepoga 28,0 0,97 1000 | -191,6 1,04 1,29 10,00 37,5 216 -37,98 | 3,700 1,00 | 12,5-74,0 30,0 2,19
OKucb aTuneHa 44,0 1,70 882 10,7 1,72 1,30 2,20 25,0 320 -6,21 1,000 1,00 | 3,0-100,0 7,8 2,00
MeTaH 16,0 0,68 161 -162,0 1,77 1,42 - - 514 - - - 5,0-16,0 9,5 4,16
[MponaH 44,0 1,86 509 -42,0 1,60 1,13 - - 429 - - - 2,0-9,5 4,0 2,58
ByTtaH 58,0 2,46 584 -0,5 1,60 1,10 - - 388,4 - - - 1,5-9,0 3,1 2,46
[MeHTaH 72,0 3,20 612 36,0 1,60 1,08 - - 376 - - - 1,3-8,0 2,6 2,36
Bopopop 2,0 0,09 31,5 -254,0 | 14,00 1,41 - - 459 - - - 4,0-75,0 29,6 16,90
BytagueH 54,0 2,30 628 -4,5 1,40 1,12 - - 416 - - - 2,0-11,5 3,7 2,10
BeHson 78,0 3,50 883 80,0 1,00 1,12 60,00 250,0 396 -109,8 | 5,300 2,00 1,2-8,0 2,7 1,80
OumeTtnnamuH 45,0 1,95 661 7,0 1,50 1,14 1,00 - 591 -7,34 2,000 1,00 | 2,8-14,0 5,3 3,00
OTUNEH 28,0 1,19 212 -104,0 1,30 1,30 - - 484 - - - 2,8-29,0 6,5 2,79
MeTunosbi cnupt | 32,0 1,36 809 64,0 1,30 1,24 - - 120 - - - 6,0-36,5 12,2 2,50
AKPUITOHUT-pUN 53,0 2,24 813 77,0 1,20 1,15 - - 575 -14,97 | 1,900 1,00 2,4-17,0 5,3 2,03
AKponeuH 56,0 2,37 844 53,0 1,10 1,16 0,20 - 538 -9,93 2,049 1,00 | 2,8-31,0 5,7 2,15
[MponuneH 42,0 1,78 523 -48,0 1,50 1,16 - - 349 - - - 2,0-11,0 4.4 2,57
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| BuHMnxnopua,

| 62,5 | 2,64 |

900

| -13,0 |

0,84

1,19

| 4,0-26,0 |

7,7

1,33
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Taobnuua N 7-2

CBA3b BEPOATHOCTU NOpaXeHUsA ¢ NpoouT-chyHKLMen

p,%| O 1 2 3 4 5 6 7 8 9
0 267 | 295 | 312 | 325 | 3,38 | 3,45 | 3,52 | 3,59 | 3,66
10 | 3,72 | 3,77 | 3,82 | 3,86 | 3,92 | 3,96 | 401 | 405 | 4,08 | 4,12
20 | 416 | 4,19 | 423 | 426 | 429 | 433 | 436 | 4,39 | 4,42 | 445
30 | 448 | 450 | 453 | 456 | 459 | 461 | 464 | 467 | 469 | 4,72
40 | 475 | 477 | 480 | 482 | 485 | 487 | 490 | 492 | 495 | 4,97
50 | 500 | 503 | 505 | 508 | 510 | 513 | 515 | 518 | 520 | 523
60 | 525 | 528 | 531 | 533 | 536 | 539 | 541 | 544 | 547 | 550
70 | 552 | 555 | 558 | 561 | 564 | 567 | 571 | 574 | 577 | 581
80 | 584 588 | 592 | 595 | 599 | 6,04 | 6,08 | 613 | 6,18 | 6,23
90 | 6,28 | 6,34 | 641 | 648 | 655 | 6,64 | 6,75 | 6,88 | 7,05 | 7,33
99 | 733 | 7,37 | 7,41 | 746 | 751 | 758 | 7,65 | 7,75 | 7,88 | 8,09

Taonunua N 7-3

XapakTepHbI pa3mMep LEePOXOBaTOCTU NOBEPXHOCTU Z_NOB B 3aBUCMMOCTMU OT TUNa
MeCTHOCTH, rae NpPoucCXoauT paccesiHue

XapakTepHbli

MecTHOCTb

pasmep MprpoaHbId naHawadbT AHTPOMOTEHHbIN NaHALadgT
LLIepOXOBaTOCTM
MOBEPXHOCTU “ron

M
1,00-10 ° INen, paBHMHa,
MOKPbITas rpsa3bto
9,00-10 ° PaBHWHbI, NOKPbITHIE
CHEroM Wnu ykaTaHHbI
FPYHT
100-10* [MoBEPXHOCTb OTKPLITOrO

MOpsi Npuy LWITWIe

100-10 % _ 1,00-10®

O6LwunpHbIE BOAHbIE
NMOBEPXHOCTU

500-10 *

PoBHas noBepxHOCTb
NyCTbIHN

9,00-10 *

[MoBepXxHOCTbL MOpS B
NpUBPEXHON 30HE NpU
BETpe C Mops

200-10°°

CHexHagq uenuHa (c/x
yrogabs)

XapakTepHbIn
pasmep
LLIepoXoBaTOCTH

MecTHOCTb

MpupogHbIn NnaHgwadT

AHTpoOnoreHHbIn naHgwadT
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MOBEPXHOCTN Zros |

750-10 " PaBHWHHasA MeCTHOCTS: PaBHWHHasA
CKOLLIeHHas TpaBa (=30 MECTHOCTb,
CM) CEnbCKO-XO35MC
100-10 2 PaBHWHHas MeCTHOCTb: TBEHHbIE
TpaBa pefKkue AepeBbs yrogbs
(3uma, 6e3 nucTbeB)
220-10 2 PaBHWHHas MeCTHOCTb:
HeKoLleHas Tpasa
250-10 2 PaBHWHHasA MeCTHOCTS: AaponoprT - neTHoe
OQVHOYHbIE OepeBbs none
500-10 2 PaBHWHHass MeCTHOCTb: CenbCcKo-X03A1CTB
BblcOKas Tpasa (60 cm) €HHble yrogbs:
550-10 2 PaBHWHHasA MeCTHOCTb: HeyOpaHHble
pegkue gepesbs (N1eT0) noceBbl 3€PHOBbIX
850-10 2 Xonmucrtasd MecTHOCTb
0,15-0,30 [epeBbs BonbLioe konnyecTso 3a6opos.,
n3ropogen, pegkue sgaHus
0,40 Jlecncrtag MECTHOCTb OkpawuHbl ropoga *
0,55 LleHTpbl Manbix ropogos*
0,65 LleHTpbl 6oNbLUMX NOCENEHNI U
0,90 Jleca ropogos*
1,30
1,35 LleHTpbl BonbLUMX ropoaoB, pamoHbl C
2,00 KpanHe xonmuctasa u BbICOTHbIMW 34aHUAMKU*
ropucrtag MECTHOCTb*
3,00

* HeogHopoAHbI penbed MECTHOCTH

Taobnuua N 7-4

Knacc yctonunBoctu atmocdepbl (MoanduLunMpoBaHHbIe KnacCbl YCTOWYUMBOCTU MO

Mackyuny)
CkopocTt [eHb* Cym Houb
b BETPa, MHTEHCMBHOCTbL COMMHEYHOro U3Ny4YeHUs epKkum YpoBeHb
m/c (Br/n?) o 06na4yHoCcTM
(BOCbMbIE J0NN)
cunbHas | ymepeHHas | cnabas | cnnowHas 0-3 4-7 8
(>600) (300-600) | (<300) | obna4yHOCTb
<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
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* MNepnon BpemeHn 3a ucknwyeHnem 1 yaca nocne Bocxoga conHua u 1 vaca oo

3aKarta.

** Cymepku BKnrovatoT B cebst 1 yac nocne Bocxoaa conHua n 1 4ac go 3akara.

BenuuuHa koadcdumumeHTa alpha_B B 3aBMCMMOCTM OT Kfnacca yCTOMYUBOCTU

Ta6bnunua N 7-5

aTmMocdepbl ANA pa3NUYHbIX XapaKTepPHbIX pa3MepoB LLepPOXoBaTOCTH

XapakTepHblI pasmep

Knacc yctonunsocTtn atmocdepsbl

LLEPOXOBATOCTH
Zon M A B C D E F
10° 0,05/ | 0,05/ | 005 | 008 | 043/ | 0,44
0,05/ | 005 | 004/ | 008 | 07 0,71/
0,03 0,03 | 003 | 007 0,8 0,81
210" 0,05/ | 0,05/ | 006/ | 009/ | 039/ | 0,43/
0,05/ | 0,05 | 005 | 009/ | 067/ 0,7/
0,03 003 | 004 | 008 | 0,78 0,8
310" 0,06/ | 0,06/ | 006/ | 009/ | 037/ | 0,42
0,04/ | 005/ | 005 | 009/ | 065 | 0,69/
0,04 004 | 004 | 008 | 0,77 0,8
410" 0,06/ | 0,06/ | 006/ | 009/ | 036/ | 0,42
0,05/ | 006/ | 006/ | 009/ | 063 | 0,69
0,04 004 | 004 | 008 | 075 0,79
510 ° 0,06/ | 006/ | 006/ | 01/ | 035 | 041/
0,06/ | 006/ | 006/ | 009/ | 062/ | 0,68
0,04 0,04 | 004 | 008 | 075 0,79
610 ° 0,06/ | 006/ | 007/ | 0410/ | 0,35/ | 0,41/
0,06/ | 006/ | 006/ | 009/ | 061/ | 0,68
0,04 004 | 004 | 008 | 074 0,79
710° 0,06/ | 0,06/ | 007/ | 0410/ | 0,34/ | 0,41/
0,06/ | 006/ | 006/ | 009/ | 060/ | 0,68
0,04 0,04 | 004 | 008 | 073 0,79
810 ° 0,06/ | 0,06/ | 007/ | 010/ | 0,34/ | 0,41/
0,06/ | 005/ | 006/ | 010/ | 0,60/ | 0,67/
0,04 004 | 004 | 009 | 073 0,78
910 ° 0,06/ | 0,07/ | 007/ | 0410/ | 0,33/ | 0,41/
0,06/ | 006/ | 005 | 010/ | 059/ | 0,67/
0,04 0,04 | 004 | 009 | 072 0,78
110 0,07/ | 0,07/ | 007/ | 0410/ | 0,33/ | 0,41/
0,05/ | 0,06/ | 007/ | 010/ | 058 | 0,67/
0,04 0,04 | 004 | 009 | 072 0,78
2101 0,07/ | 0,07/ | 008/ | 0,11/ | 0,31/ | 0,40/
0,07/ | 0,07/ | 007/ | 011/ | 055 | 0,66/
0,04 004 | 005 | 009 | 0,69 0,77
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10 0,08/ | 0,08 | 007/ | 011/ | 030/ | 0,40/
0,07/ | 0,07/ | 008 | 011/ | 053/ | 0,65/
0,04 0,05 | 0,05 0,1 0,68 0,77
10 0,08/ | 008 | 009/ | 012/ | 029/ | 0,40/
0,06/ | 0,07/ | 008 | 011/ | 051/ | 0,65/
0,05 005 | 005 | 010 | 0,67 0,76
10 0,08/ | 008 | 009/ | 012/ | 029/ | 0,40/
0,07/ | 006/ | 008 | 012/ | 050/ | 0,65/
0,05 005 | 005 | 010 | 0,66 0,76
10 0,08/ | 0,08 | 009/ | 012/ | 029/ | 0,40/
0,08/ | 008 | 008 | 012/ | 049/ | 0,64/
0,05 005 | 006 | 010 | 0,65 0,76
10 0,08/ | 0,09/ | 010/ | 0013/ | 029/ | 0,40/
0,06/ | 0,09/ | 009/ | 012/ | 049/ | 0,64/
0,05 005 | 006 | 010 | 0,65 0,76
104 0,08/ | 0,09/ | 0,10/ | 0,13/ | 0,28/ | 0,40/
0,08/ | 008 | 008 | 012/ | 048/ | 0,64/
0,05 005 | 006 | 010 | 0,64 0,76
104 0,09/ | 0,09/ | 010/ | 0013/ | 0,29/ | 0,40/
0,08/ | 008 | 009/ | 012/ | 048/ | 0,64/
0,05 005 | 006 | 011 | 064 0,76
10 0,09/ | 0,09/ | 010/ | 0,13/ | 0,28/ | 0,40/
0,09/ | 009/ | 009/ | 013/ | 047/ | 0,64/
0,05 005 | 006 | 011 | 0,63 0,76
10 0,10/ | 011/ | 011/ | 0,15/ | 0,28/ | 0,40/
0,09/ | 009/ | 0410/ | 0114/ | 045 | 0,63/
0,06 0,06 | 007 | 012 | 061 0,75
10 0,11/ | 011/ | 0412/ | 0415/ | 028/ | 0,41/
0,10/ | 0,10/ | 0,10/ | 0,14/ | 0,43/ | 0,63/
0,06 006 | 007 | 012 | 059 0,75
10 0,11/ | 0,12/ | 013/ | 0,16/ | 0,28/ | 0,41/
0,10/ | 011/ | 0412/ | 015/ | 0,42/ | 0,63/
0,06 0,07 | 008 | 012 | 058 0,74
10 0,12/ | 0,12/ | 014/ | 0,17/ | 0,28/ | 0,42/
0,11/ | 0,0/ | 0412/ | 015/ | 042/ | 0,63/
0,07 0,07 | 008 | 013 | 058 0,74
10 0,12/ | 0,13/ | 014/ | 0,17/ | 029/ | 0,42/
0,11/ | 011/ | 0412/ | 0116/ | 041/ | 0,63/
0,07 0,07 | 008 | 013 | 057 0,74
103 0,13/ | 0,13/ | 0,14/ | 0,17/ | 0,29/ | 0,42/
0,11/ | 0412/ | 0413/ | 0116/ | 041/ | 0,63/
0,07 0,07 | 008 | 013 | 0,57 0,74
10 0,14/ | 0,14/ | 015/ | 0,18/ | 0,29/ | 0,42/
0,11/ | 011/ | 0,14/ | 016/ | 0,41/ | 0,63/
0,07 008 | 009 | 013 | 056 0,74
103 0,13/ | 0,14/ | 015/ | 0,18/ | 0,29/ | 0,42/
0,12/ | 0412/ | 0413/ | 0417/ | 041/ | 0,63/
0,07 008 | 009 | 014 | 056 0,74
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102 0,13/ 0,16/ 0,16/ 0,19/ 0,29/ 0,43/
0,12/ 0,13/ 0,14/ 0,17/ 0,41/ 0,63/
0,07 0,08 0,09 0,14 0,56 0,74
102 0,15/ 0,16/ 0,18/ 0,21/ 0,31/ 0,45/
0,11/ 0,14/ 0,15/ 0,19/ 0,40/ 0,63/
0,08 0,09 0,1 0,15 0,54 0,74
102 0,17/ 0,18/ 0,20/ 0,22/ 0,32/ 0,46/
0,16/ 0,17/ 0,17/ 0,20/ 0,40/ 0,64/
0,09 0,10 0,11 0,16 0,53 0,74
102 0,18/ 0,19/ 0,21/ 0,24/ 0,33/ 0,48/
0,13/ 0,16/ 0,16/ 0,21/ 0,40/ 0,64/
0,10 0,10 0,12 0,17 0,53 0,74
102 0,19/ 0,20/ 0,22/ 0,25/ 0,34/ 0,49/
0,16/ 0,17/ 0,18/ 0,21/ 0,40/ 0,64/
0,10 0,11 0,13 0,17 0,52 0,74
102 0,20/ 0,21/ 0,23/ 0,26/ 0,34/ 0,5/
0,17/ 0,17/ 0,19/ 0,22/ 0,41/ 0,65/
0,11 0,11 0,13 0,17 0,52 0,74
102 0,21/ 0,22/ 0,25/ 0,26/ 0,35/ 0,50/
0,17/ 0,18/ 0,21/ 0,23/ 0,41/ 0,65/
0,11 0,12 0,14 0,18 0,52 0,75
102 0,21/ 0,22/ 0,24/ 0,27/ 0,36/ 0,51/
0,18/ 0,18/ 0,2/ 0,23/ 0,41/ 0,65/
0,11 0,12 0,14 0,18 0,52 0,75
102 0,22/ 0,23/ 0,25/ 0,28/ 0,36/ 0,52/
0,18/ 0,19/ 0,22/ 0,24/ 0,41/ 0,65/
0,12 0,13 0,14 0,19 0,52 0,75
107t 0,23/ 0,24/ 0,26/ 0,28/ 0,37/ 0,52/
0,19/ 0,20/ 0,21/ 0,24/ 0,41/ 0,66/
0,12 0,13 0,15 0,19 0,52 0,75
107t 0,30/ 0,28/ 0,3/ 0,32/ 0,41/ 0,57/
0,22/ 0,25/ 0,24/ 0,27/ 0,43/ 0,68/
0,15 0,16 0,18 0,21 0,52 0,76
107t 0,30/ 0,31/ 0,34/ 0,35/ 0,44/ 0,60/
0,24/ 0,25/ 0,26/ 0,29/ 0,45/ 0,69/
0,17 0,18 0,2 0,23 0,52 0,77
107t 0,33/ 0,34/ 0,36/ 0,37/ 0,47/ 0,63/
0,27/ 0,26/ 0,28/ 0,30/ 0,46/ 0,70/
0,19 0,19 0,22 0,24 0,52 0,77
107t 0,35/ 0,36/ 0,38/ 0,39/ 0,49/ 0,65/
0,27/ 0,27/ 0,29/ 0,31/ 0,47/ 0,71/
0,21 0,21 0,23 0,25 0,53 0,78
10t 0,38/ 0,37/ 0,40/ 0,40/ 0,50/ 0,66/
0,28/ 0,28/ 0,30/ 0,32/ 0,48/ 0,72/
0,22 0,22 0,21 0,26 0,53 0,78
107t 0,39/ 0,39/ 0,41/ 0,42/ 0,52/ 0,68/
0,34/ 0,29/ 0,31/ 0,33/ 0,49/ 0,73/
0,24 0,23 0,22 0,27 0,54 0,79
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pacnpocTpaHeHusi Bbibpoca ao 20 M, Ao 50 m, cebiwe 50 m.

Knacc ycton4nsocTtu A B C E F
k. -11.4 -26,0 -123,0 123,0 26,0
p 0,10 0,17 0,30 0,30 0,17

610 ! 0,41/ | 040/ | 043/ | 043/ | 053/ | 0,69/
0,31/ | 030/ | 032/ | 034/ | 050/ | 0,74/
0,25 025 | 022 | 028 | 054 0,79
910 ! 0,43/ | 042/ | 044/ | 043/ | 054/ | 0,70/
0,32/ | 031 | 032/ | 034/ | 051/ | 0,74/
0,22 022 | 023 | 028 | 055 0,80
1 0,45/ | 043/ | 045/ | 044/ | 055 | 0,71/
0,33 | 032/ | 033 | 035 | 051/ | 0,75/
0,23 022 | 024 | 029 | 055 0,80
2 0,63 | 053/ | 053/ | 049/ | 063/ | 0,78/
045 | 038/ | 039/ | 040/ | 057/ | 0,79
0,33 028 | 028 | 034 | 059 0,83
3 0,92/ | 060/ | 058 | 052/ | 068 | 0,82/
0,62/ | 044/ | 043/ | 044/ | 061 | 0,82
0,47 033 | 032 | 038 | 062 0,85
4 1,04/ | 0,67/ | 061/ | 054 | 0,71/ | 0,85/
1,03/ | 050/ | 046/ | 047/ | 064/ | 0,84/
0,74 0,39 | 035 | 041 | 0,64 0,87
5 0,00/ | 0,76/ | 064/ | 056/ | 0,74/ | 0,87/
0,00/ | 057/ | 048 | 050/ | 066/ | 0,86/
0,00 045 | 0538 | 043 | 0,66 0,88
6 0,06/ | 086/ | 067/ | 058 | 0,76/ | 0,89/
0,00/ | 065 | 051/ | 053/ | 069/ | 0,87
0,00 051 | 040 | 046 | 0,68 0,89
7 0,17/ | 1,00/ | 0,69/ | 060/ | 0,78/ | 0,90/
0,10/ | 0,76/ | 053/ | 055 | 0,71/ | 0,89/
0,01 059 | 042 | 048 | 0,69 0,90
8 0,23/ | 1,04/ | 0,70/ | 062/ | 0,80/ | 0,91/
0,10/ | 090/ | 055/ | 057/ | 0,72/ | 0,90/
0,01 069 | 044 | 049 | 071 0,90
9 0,27/ | 1,04/ | 0,72/ | 063/ | 081/ | 0,92/
0,13/ | 1,04/ | 057/ | 059/ | 0,74/ | 0,90/
0,01 0,84 | 046 | 051 | 0,72 0,91
10 0,30/ | 1,04/ | 0,73/ | 065 | 082/ | 0,93/
0,19/ | 1,04/ | 058 | 060/ | 0,75/ | 0,91/
0,01 104 | 047 | 052 | 073 0,92

anI Me4daHue - npmuBeneHbl 3Ha4vYeHun4d KOS(*)CbI/ILI,I/IeHTa aOn4d TpeXx BbICOT

Taobnuua N 7-6

BenuuunHbl koacpdpuumeHtoB k_L n p ansa BblumcneHusa macwrtaba MoHunHa-O6yxoBa
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3HavyeHua koachdpuumeHTa delta_600 npu pasnnyHom yctonumBocTn atmocdepbl

Taobnuua N 7-7

Knacc ycTton4nBocTu

A

B

C

D

E

F

6600

0,22

0,16

0,11

0,08

0,06

0,04

72



Taonuua N 7-8

3Ha4YeHUA XxapakTepMUCTUK NOACTUNAKOLWMNX NMOBEPXHOCTEN

Tun noBepxHoCTH Po xr/n Mo BT/M/IK G | Ix/kr/K
AcbecTt 2400 0,35 800
AcbecToueMeHT 1600 1,76 960
AcdanbT 1100 0,72 920
BeToH Ha kameHHOM LebHe 2300 1,3 1000
Nen 920 2,23 2080
Mecok 1380 0.97 840

MeTannuyeckmne noaaoHbI

Menb 8960 380 380
Cranb 8000 52 500
YyryH 7600 56 550
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MpunoxeHune N 8

K PykoBoacTBy no 6e3onacHocTu

"MeToauka moaenupoBaHUA pacnpocTpaHeHus
aBapuMHbIX BbIOPOCOB ONacHbIX BellecTB”,
yTBepXAeHHOMY npukaszom PenepanbHON
CNyXO0bl NO 3KONOrM4ecKomy,
TEeXHOJIOrM4eCKOMY U aTOMHOMY HaAa3o0py

oT 20 anpensa 2015 r. N 158

PekomeHpauumm no onpegeneHuo napaMmeTpoB CMeCH ONacHOro BelecTBa C BO3QYXOM
B obnake

Mpun onpeneneHnn coctosiHna cmecn OB ¢ BO3ayxoM npeanosiaraeTcsl, YTo B BO3ayxe
HeT napoB u kanenb Boabl. OB B 0ob6nake MOXeET HaXOAUTLCS Kak B ra3oBOW, TaK U B XXUAOKOW
drazax. Xnmumyeckne peakumm mexgy onacHbiM BeLeCTBOM W KOMMOHEHTaMu BO3Ayxa,
obpasoBaHue pacTBOPOB rasoBon asbl O4HOrO BellecTBa B XuAkon ase (B Kannsax)
APYroro BeLecTBa He y4MTbIBaOTCS.

Mpegnonaraetca, 4T0 O6bEM, 3aHMMaeMbl XMOKOWM (pa3on He3HaYUTENEH, npu
pacyeTax OH nonaraeTcs paBHbIM HYITHO.

OnpepgeneHne coctosiHua cmecu OB ¢ Bosgyxom B obriake npoBOAUTCA ANS KaXOow
paccMaTpuBaeMom TOYKN NPOCTPaHCTBA.

McxoaHbiMy JaHHBIMKU AN TPOBEeAEHUS pacyeTa sABNASATCA:

obwasa macca (pacxon) (B razoobpasHon n xuagkon asax) OB B obnake (QI - ons
I
9

nepBUYHOro obnaka n - ANs BTOPUYHbIX 06nakoB.);

0

mMacca (pacxof) xuakon dasbl B o6rake B HavanbHbli MOMeHT BpemeHn ( X! - ongs
0l
nepBuYHoro obnakan X - nng BTOPUYHBLIX 06NAKOB);
I

. ¢ FR
obuwas Macca (pacxon) obnaka (QCYM1 - ANA nepBUYHOro obnaka n YM! - nngq
BTOPUYHbIX 0BnakoB);
nonHas BHYTPEHHAS oHeprus (yAenbHbl MOTOK BHYTPEHHEN 3HeprumM) cmecu
I

BellecTBa B obnake (Eadmbi - AN nepBn4YHOro obnaka m e3‘1"1’1 - AN BTOPUYHbLIX 061aK0B;
reomeTpuyeckme XxapakTtepuctmkm obnakoB (paguyc M BbicOoTa ANs NEPBUYHOIO
obnaka, nonywmpuHa 1 BbicoTa A5si BTOPUYHbIX).

Kpome TOro, Heobxoammbl p[aHHble 006 OKpyxawwen cpege u  dusndeckme
XapaktepucTukm sosgyxa n OB.

[MepeyncneHHble UcxogHble AaHHbIE MOSyYalTCA B pe3ynbTaTe pelleHns ypaBHEHUN
(101)-(104), (107)-(113) pna nepBuyHOro obnaka wnu (118)-(121), (124)-(131) pnsa
BTOPUYHbIX 06nakoB. B pesynbTtaTte onpefeneHnsa coctoaHus cmecu OB 1 Bo3ayxa B obnake
nony4yatTcs:

I

Posisi P
NNOTHOCTb cMmeckn ('»di - ona nepBuyHOro obnaka wmnu - ONs BTOPMWMHbIX
obnakoB);
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T .
Temnepartypa CMecH (T33<bi - Ans nepBu4YHOro obnaka mnu 20di AnNsi BTOPUYHbIX
obnakoB);
I

- : aq..
macca (pacxog) OB B xungkon dase (Q>Kl - Ansa nepsuyHoro obnaka unun X' - onq
BTOPUYHbIX 0BnakoB);

N3MEeHeHNe reomeTpuyeckoro pasmepa obnaka - acpdekTmeHasa BbicoTa (Hwbi - ans
I
Ho. .
nepeuuHoro obnaka uim PP - ang BTopUuHbIX obnakos).
Hanee npuBogdatcsa opMynbl A pacyeTa COCTOsIHUS CMecu B nepBUYHOM obrnake,
Anst BTOpU4YHbIX 0B6fakoB BCe NPUBEAEHHbIE HWKe (OpMYySbl CnpaBennnBbl NpU 3amMeHe

COOTBETCTBYHOLWNUX TMEPEMEHHbIX, ONMUCbiBalOWLMNX COCTOAHME B MNEepBUYHOM obnake, Ha
I

NepemMeHHble, OMUCbIBAOLLNE COCTOSIHUS BO BTOPWUYHBLIX ObBnakax, a MMEHHO: Qi g i :
I 0 0l I I I
Q| Ha ql ’ Q)Ki Ha q}Ki ’ QcyMj Ha qcyMi ’ T33q)i Ha Ta(l)(bi ’ Ivlaaq)i Ha IVIE)(l)(i)i ’ V33q,i Ha
VI . . pI )
apdi ’ Prodi ng bdi
CocTosiHne B obrnake onpeaensieTcs U3 yCcrioBusi COBNageHUst 3HEPTMN CUCTEMbI U ee
NNOTHOCTK, pacnpegeneHHon B obbeme, C 3Heprven obnaka u maccorm obnaka npwu

P,=101,325
pasneHmn 0 ’ klMNa.
B cnyyae Hanuuma B HayanbHbIA MOMEHT BpPEMEHW MeperpeTon Xuakon dasbl

0
IQm>°I T, T

n ki cHa4yana onpeaensieTcs Konm4yecTtso xuakon dasel OB B obnake:

(145)
CpTKMl'I - CVTKMI'[ —AH

Q)Ki =

KU1

>
Ecnu BenuyuHa Q>0 , TO 3TO 03Ha4aerT, 4YTo B obnake HaxoOuUTCA KanenbHasa B3BeCb

. Q. T. . T
Maccowu Qm, TOorga TemnepaTtypa B obnake °¢di nonaraetcs paBHOW - xum,
MnoTHOCTb (YAenbHbIn 06beM) B obriake onpenenseTca N0 COOTHOLLIEHUSM:

(QcyMi _Qmi )I’J'Bo3aI’J'

Hoppi = (Q_Qmi)“303ﬂ+(QCY‘WI_Q)II ) (146)
_ P0IJ'3(I><bi ot
Pagpi = ToaiR "o TR , (147)
1
o (148)

<
Ecnu BenunumHa Q"“_O, TO 3TO O3Ha4aeT, 4YTo B obrnake HaxoauTCs TONbKO rasoBas
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CMECb 1 Maccy KanerbHOM B3BECU Qi pekomMeHayeTcs nonaraTtb pasHou O.
TemnepaTypa B obnake B 9TOM Criydae, a Takke B Clyvyae M3HadasribHOro OTCyTCTBUS
Xuakon dasbl B obnake, onpenensieTcs n3 COOTHOLLEHUS:

0.0, 0.0 0
( Q QH()Q,Ti +Q GoTo=AH, Q" +( Qi ~Q)Curoso Ty

T ™ (@ Q)Cuos+QC, (149)
NNOTHOCTb (YAenbHbIn 06beM) B obnake onpenensaeTcs no COOTHOLUEHNAM:

o TS | (150)

paq]qf% | (151)

Vi = ﬁ (152)

B cnyyae HanuuMsi B HayanbHbI MOMEHT BPEMEHW MNeperpeTon Xuakon dasbl

0
(meo <T y
M Bosn T T KOMMYECTBO XKUAOKOW chasbl B 06nake npeanonaraetcs NOCTOSHHbIM
0
M paBHbiM K
TemnepaTypa B obnake B 3TOM cry4yae onpeaenseTcs U3 COOTHOLLEHUS:

0 0,0
( Q- Q)KI)CV'Tl + Q)KICPTKI/IH + ( QyMi -Q )waa‘o-rmn):l

T = (153)

Qg(lcp * ( Q _ng)c‘” + ( QcyMi -Q )C\)eox()

Mocne onpegeneHust coctosHUs B obrnake npou3BOaUTCS  onpeaeneHue
reoMeTpUYECKNX pasMepoB, U3MEHEHME KOTOPbIX MPOM3OLLMO 3a CYET UCMapeHUs XUOKON
(hasbl, a Takke 3a CYET HarpeBa (OxnaxaeHusl) ra3oBon asbl NPU CMELLIEHUM C BO34YXOM.

Mpumepbl pacyeToB nocneactsuii asapuii ¢ Bblbpocom OB npu paccmaTprBaembix
BbILLE YCNOBUSIX NpuBeAeHbl B npunoxeHnn N 9 k HacToswemy PykoBoacTBy.
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MpunoxeHune N 9

K PykoBoacTBy no 6e3onacHocTu

"MeToauka moaenupoBaHUA pacnpocTpaHeHus
aBapuUMHbIX BLIOPOCOB ONacHbIX BellecTB",
yTBepXAeHHOMY npukaszom PenepanbHON
CNyXO0bl MO 3KONOrn4YecKkomy,
TEeXHOJIOrM4eCKOMY U aTOMHOMY HaAa3o0py

oT 20 anpensa 2015 r. N 158

Mpumepbl pacyeToB NOCNeACTBUM BbIOPOCOB OMACHbLIX BELLECTB

PacueTbl NpoBOAATCA B COOTBETCTBMMN CO CXEMOW, NpuBeaeHHon B npunoxexHun N 10 K
HacToswemy PykoBoacrtsy.

Mpumep 1. B ONOPOXHEHHOM LWAPOBOM pe3epByape BmecTumocTbio 2000 M
HaxoAuTCA XNOpMeTaH B rasoBoun hase npu Temnepartype okpyxatowen cpegbl (18 °C) un
aasneHmn 1 atm. PesepByap pacnonoXeH Ha ToBapHO-CblipbeBOW 6a3e B paBHUMHHOWM
MECTHOCTWN, XapaKTepHbIin pasmep wepoxosatoctn 0,018 M. [Mpoucxogut paspylueHune
€MKOCTM UM BblbpacbiBaeTcsl BCe onacHoe BelecTBo. MeTeoycnoBus: CKOPOCTb BeTpa Ha
BbicoTe 10 m - 3,2 m/c, 6be3obnavyHasa Houb.

Onpegenntb MakcumarnbHble NMPU3eMHblEe KOHLEHTpauuu xsiopmeTtaHa B atMmocdepe,
pasMepbl B3pbIBOMNOXapoonacHOro obfnaka cmMecu XxfopmMeTaHa C BO3QyXOM nNpu  €ero
paccesiHiM OO KOHLIEeHTpauuKn, COOTBETCTBYHOLLEN HUXKHEMY KOHLIEHTPAUWMOHHOMY npeaeny
BOCMNMaMeHEHWsI U ero NnorfoBMHe, a TakKke 3aBMCUMOCTb NIowaan, NoKpbiBaeMon obnakom,
OT BPEMEHM.

PeweHue:

1. pun peleHnn ncnonb3yem criegyoLlne xapakTepucTukm XxnopmMmeTtaHa:

MonsipHasa macca - 51 r/monb;

nokasartenb agunabdarsl - 1,25;

Temnepartypa KUneHus >Xuakow asel Npu gasneHun okpyxatowen cpenbl (101325 Ma)
- -24 °C;

6
TennoTa ucnapeHus xmngkon dgasbl - 3,87-10" m/r;
TENNOeMKOCTb Xngkom dasbl - Cp= 1585 [x/kr/K;

NNOTHOCTb Xunakon dasbl - 930 kr/m° X

HKIMP - 8,1%.

2. [lo ycrnoBusiM XpaHeHUs1 U XapakTepy paspylleHus onpefensemM Tun cueHapus
aBapumHOM cuTyaumm - 1.

3. Mo hopmynam (1) n (2) onpegensiem KONMYECTBO XJSIOPMETaHa B NepBMYHOM obnake
Q =4272 -

4. MNo dopmyne (6) c ncnonb3oBaHnem opmynsl (2) onpegensem nnotHoctb OB B

BblOpoce - 2,13 KF/Ms.

5. YuutblBasi, 4TO XNOpMeTaH HaxoOuTca B cepudeckonm eMKOCTU, HadamnbHbIN
anameTp nepBuYHOro obnaka nonaraetcs paBHbIM ero BbicoTe. OHM COOTBETCTBEHHO PaBHbI
13,6 m.

6. XapaKkTepHbll pasMep LUEepPOXOBaATOCTU MPUHMMAETCHA M3 WUCXOOHbIX AdaHHbIX
Z.,=0018 .
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7. C wucnonb3oBaHMeM pAaHHbIX Tabnvubl N 7-4 onpegensieM Knacc yCTOMYMBOCTU
aTMmocdepsl - E.

8. C wucnonb3oBaHnem AaHHbiXx Tabnuy N 7-5 - 7-7 onpegenseM Ko3dMOUUMEHTHI,
ncnosib3yemMble Npu pacyeTe gUcnepcun, CKopocTy NoAMeLLInBaHNSa Bo3ayxa B o6nako.

9. Ina onpefeneHnss KOHUEHTpauuu XxfopmeTaHa B aTmocdepe (no copmyram
(105)-(106)) yMcneHHo pelaem cuctemMy OObIKHOBEHHbIX AuddepeHumanbHbiX YpaBHEHWN
(cbopmynibl (107)-(115)) ¢ ncnonb3oBaHnem ypasHeHuin (101)-(104).

PesynbTaThl pacyeta npuseneHbl Ha pucyHke 9-1.

5

AN ST A )10

1 00e 12

J
000eC0 500501 100000 1.50c02 200002 250602 300602 350002 40Ce02 450002 S00e02 SS0002 600002 6S500C2 7OO2 750002 £D10:0C €580 S00e02
POIOTOR MM

Pucynok 9-1. MakcumalibHas npu3eMHas KOHUEHTpalMs Ha ocu o0Jiaka
(Mo HampaBJIEHUIO BETPa) Mpu BeIOpoce xjopmerana (npumep 1)

10. C NOMOLLbHO COOTHOLLIEHUI (139)-(143) onpenensiem pasmepbl

B3pbIBOMNOXapoonacHoro obnaka cMmecu XxrnopMetTaHa C BO3JQyXOM Mpu €ro paccesiHuu
(PucyHok 9-2).

78



Pucynok 9-2. Ceuenne 30Hsb1, orpannuennoi HKITP u 0,5 HKTIP nnockocteto, z=0
(B HampaBJIEHHWH MO BETPY) MPH BHIOpOCe XaopMmeTaHa (mpumep 1)

11. Tak Kak BbicoTa obnaka B npeaenax 30Hbl, rae paccmatpuBaeTcs paccesHue (1000
M), He npeBocxoant 20 M, TO cornacHo MyHKTy 23 HacTtoswero PykoBoacTBa, NOBTOPHbIV

pacyeT He TpebyeTcs.
12. [Ona onpegeneHus nnowaam obnaka BOCMNOMb3yeMCS  COOTHOLLEHMEM

2
°bd | 3aBucumocTs nnowwaau, NoKpbiBaeMon obriakoMm, OT BpEMEHWN NpuBegeHa Ha
pucyHke 9-3.

S(N):TER

el
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Pucynox 9-3. Msmenenune niaouaam odiaka B 3aBUCUMOCTH OT BPEMEHHU MPH
BeIOpOCE XJopMeTaHa (npumep 1)

Mpumep 2. TexHonornveckun Tpybonposon [Oy200 ¢ xnopumaHom B ra3oBoun ase
pacrnonoXxeH Ha acTakage BbicoTon 50 cm. TpybonpoBog pacnosiokeH Ha TeppuTopun
NPOMbILLIIEHHOW NSIOLAAKN B PABHUHHOM MECTHOCTU, XapaKTepHbl pasmep LepoxoBaToOCTH
0,018 m. Ha Bxoge TpybonpoBoga CTOMT KOMMpeccop, pacxod kotoporo coctasnset 10,3
kr/c. NaBneHne B Tpybonposoge 1,3 atm. Tpybonposoa He TennousonupoBaH. Houbio B
HWKHeNn obpasytowwen Tpybonposoaa B pesynbTaTte pasrepMeTnsaumm BO3HUKAET oTBepcTue
anametpom 10 cm. Bpemsa nuksupgaumm ytedkm coctaBnseTr 400 cek. Meteoycnosus:
CKOPOCTb BeTpa Ha BbicoTe 10 M - 2,1 M/c, TemnepaTypa Bo3gyxa - 30°C, obnavHocTb - 50%.
[Mpodomnb BeTpa anpoKCMMUpPyeTCs CTENEeHHOW 3aBUCUMOCTLIO C nokasaTenem - 0,22.

OnpeoenuTb KOHUEHTpauMu XnopuuaHa B atmocdepe, a Takke pacnpegeneHve
TOKCOOO3bl B 30HE XMMWYECKOro 3apaXeHus, rae BO3MOXHO CMepTeSibHoe nopaxeHue
He3alu LW EHHbIX Nogen Ha OTKPbITON MECTHOCTM.

PelweHue:

1. Mo ycrnoBMAM XpaHeHUs U xapakTepy paspylleHus onpegensieMm Tun cueHapus
aBapuMHOW cUTyaummn - 2.

2. C yyeTOoM KOMMeHTapus K dopmyrie (14) onpegensiem pacxof Bbibpoca 9,,=10,3

Kr/c.

p;H: 2,65 3
3. Onpegensiem nnotHocTb OB B Bbibpoce no dopmyre (18) Kr/ M

FI/I
=400
4. Mo chopmyrne (16) onpegensiem AnuTenbHOCTb Bbibpoca 2 C.

5. Mockonbky BbIGpPOC ocyllecTBnsieTca ¢ BbicoTbl 0,5 M M NNOTHOCTL BbiGpoOCca
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Oonblue nAoTHOCTU BO34yXa, BblCOTa BTOPWUYHOIO obnaka B HayanbHOM ceyeHun Obina
'

H, =05

npuHATa 2 M. Toraa no dopmyne (20) paccuMTbiBaeTCA LUMPUHA CeYEeHUs
BTOpMYHOro obnaka (wnenda) B HavanbHbli MOMEHT BpeMeHu (Ha MmecTe Bblbpoca) -
'
B2 =46

M.

6. C ucnonb3oBaHMeM AaHHbIX Tabnuubl N 7-4 onpegenseM Knacc YCTOMYMBOCTU
aTMmocdepsl - E.

7. C wncnonb3oBaHneM pAaHHbix Tabnuy N 7-5 - 7-7 onpegendemMm Ko3adMOUUMEHTHI,
ncnonb3yemble Npu pacyeTe AnUcnepcumn, CKOPoCcTn NogMeLlInBaHus Bo3gyxa B obnako.

8. [Ins onpegeneHns KoHUeHTpaumn xnopumaHa B atmocdepe (122) - (123) YncrneHHo

pewaem cuctemy OObIKHOBEHHbIX AuddepeHumnanbHbiX  ypaBHeHun (124) - ¢
ncnonb3oBaHnemM ypasHeHun (118) - (121) gna crtagum UCTeYeHUsa rasa B OTCYTCTBUM
nposimea.

9. MNo dopmynam (136) - (137) paccunTbiBaemM rose KOoHUeHTpauuu npu Bblbpoce
razoobpasHoro xnopuuaHa ns Tpybonposoga. CooTBETCTBYHOLWME 3HAYEHNSA KOHLEHTpaUun
Ha ocu Bblbpoca npuBefeHbl Ha pucyHke 9-4.
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Pucynok 9-4. MakcumalbHasi KOHUEHTpaUMs Ha ock odJlaka (B HarpaBiCHUH
[0 BETPY) NPU BbIOpOCE Xjopuuana (npumep 2)

10. B cooteetctBun C nyHktom 40 Hactosiwero PykoBoactBa M MO 3HAYEHWUIO

cMepTenbHON ToKCcoA4o3bl And xnopuuaHa 11 M MuH/ 71 onpenensieMm pasmepbl 30HbI
cCMepTenbHOro rnopaxeHust (pucyHkn 9-5, 9-6). TpOTAKEHHOCTb 30HbI CMEpPTENbHOro
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nopaxeHusa coctasnset - 905 M. MakcumanbHasa BbicoTa - 4,45 M Ha paccTosHun 382 M.
MakcumaneHas wupnHa 407 M Ha paccTodaHUN 566 M.
11. B cooteBetctBun c nyHktom 40 Hactoswero PykoBoactBa M MO 3HAYEHUIO

noporoBon TOKcoA4o3bl Ans xnopumaHa 0,75 M - MuH/ 1 onpegensieMm pasmMepbl 30HbI
NoporoBoro Bo3gencTeuns (pUcyHkn 9-5,9-6). NMpoTsXKEeHHOCTb 30HbI MOPOroBOro BO34EeNCTBUS
- 4077 m. MakcnmanbHag BbicoTa - 22,3 M Ha pacCcTosiHuM 1677 M. MakcumanbHas WwupuHa -
874 m Ha paccToaHun 1844 wm.
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Pucynok 9-5. Pazmepbl 30HbI CMEPTENBHOTO NMOPaKEHUs B MJIOCKOCTH y=0
(BEpTHKA/ILHOE CEYEHHE Yepe3 0Chb BbIOpoca) npu BeIOpoce Xiiopuuasa (npumep 2)
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Pucynok 9-6. Pazmepbl 30HbI CMEPTEILHOTO NOPAKEHUS HA MOBEPXHOCTH 3EMITH MPH
BbIOpOCE XJ10pumana (npumep 2)

Mpumep 3. Ha obvekte xpaHeHna OB, pacnonoxeHHOM B npegenax HebosbLoro

ropoga, mmeetcss emkocTb obbemom 100 MS. OHa Ha 50% 3anonHeHa CXWXEHHbIM
aMMMakoM nofd AasrieHneM. AMMUAK B eMKOCTU UMeeT TemnepaTypy OKpyxarolwlen cpefbl -
30°C. EMKoOCTb CTOUT Ha BETOHHOW NOBEPXHOCTW.

OueHnTb, nonaras Hauxygline ycnoBus paccesiHusi, NOCneacTBUS aBapuun B criydae
MFHOBEHHOIO paspylleHuss eMKoCcTU. [1pn oueHKe TOKCMYECKOro MopaKeHUs UCrnonb3oBaTb
BpeMs akcnosnymm - 30 MuH.

PeweHue:

1. Mo ycnoBnaAM XpaHeHWd W xapakTepy paspylleHus onpenensieMm Tun cueHapus
aBapuHon cutyaumm - 3. CornacHo nyHKTy 22 Hactosuwero PykoBoacTtBa B KadecTBe
HanxXygLwmx ycnoBun paccesiHna npUHUMaeTCs CKOPOCTb BeTpa Ha BbicoTe 10 m - 1,0 m/c,
YCTOMYMBOCTb aTtMocdepbl - knacc F. Bbibupaem Ttnn noactunarollen NOBEPXHOCTU, Han
KOTOPOM MPOUCXOOUT paccesiHue, - UEHTP MalbiX ropofoB, C XapaKTepHbIM pasmMepoMm
lwepoxosaTtocTn 0,55 m.

2. Bpems akcnosnummn npnHumaem pasHbiM - 30 MUH.

3. Mo copmyne (24) onpepensiem maccy ra3oBon asbl B eMKocTu - 393,16 Kr.

3 ~
4. Mo obbemy emkoctn (100 M ), cteneHn 3anonHeHus (50%) 1 NNOTHOCTU XMAOKOW

3 ~
drasbl ammmaka 681 Kkr/m onpegensem maccy xugkon gasbl B eMkoctu - 34050 kr.
5. Mo dopmyne (25) onpegensem maccy amMmuaka, MOCTynawLy B MNepBUYHOE
obnako B Bnae rasa, obpasoBaBsLUErocsi Npu BCKMUNaHuu neperpeTon xmnagkon dasbl - 6577,65
Kr.
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6. MNo dopmyne (26) onpepensemM Maccy amMmuaka, MOCTynawLy B MNepBUYHOE
obnako B BMAE a3po3osisi, o6pa3oBaBLLErOCA NPU BCKUMAHUN NEperpeTon Xugkom gasbl -
6577,65 kr. CornacHo (27) 9TO e KOMMYeCTBO XUAKOro amMmaka 3afjaemM B MNEPBUYHOM
obnake B Ha4ane paccesiHus.

7. Mo dopmyne (29) onpegensiem nnowagb nponuea - 613,65 le OTY Xe BennyunHy
cornacHo npasuny, npueegeHHoMy nocne dpopmynbl (29) NpuHUMaeM B KayecTBe nrowaau
KOHTaKTa XXungkomn pasbl ¢ nogctuniarowen NnoBepXHOCTbIO.

8. Mo cdopmyne (31) gaBneHne HacbIWEHHbIX NApoB NPU TeMNepaType OKPY>KatoLero
Bo3gyxa - 8718 mm. pT. CT.

9. Mo copmyrne (30) onpegensiemM BpeMss MIHTEHCUBHOIO KUNEHWUs, B Te4YEHNE KOTOPOro
OB noctynaet B nepsuyHoe obnako 13 nponuea - 13 c.

10. Mo chopmyrne (28) onpenensem maccy rasa, NOCTyNMBLLErO B NepBUYHOE 061ako oT
nposniMBa rnpu ero knunexum - 183,73 Kr.

11. MNo dopmyne (23) onpegenseMm maccy aMmmuaka B nepsnyHom obnake - 13732,2 kr.

12. CornacHo dopmyrne (35) 3agaem paBHbiMu O Kr/c oblimne pacxodbl amMmuaka u
Ha4vanbHbIN pacxop Xnakon asbl ammumaka B crefyowmx BTOPUYHbIX obrakax:

B obnake, obpasytoemcs npm NCTe4eHnn XXUakom dassl;

B obnake, ob6pasywowemMcs nNpu MUCTeYEeHUM KUAOKOWM dhasbl Mnocrne OTCeyYeHus
aBapUNHOIO y4acTKa;

B obnake, obpasyroLemcs Npu ncTe4eHnmn rasoBon gasbl Npy HaNUYMM NPONuBa;

B obnake, obpasytoemcs npu nctevyeHmm rasoson ¢oasbl B OTCYTCTBUE MPOSNBA;

B obnake, obpasytoemcs npm ncnapeHnn n3 obopyaoBaHus.

CornacHo dopmyne (37) Takke nonaraem paBHbiM 0 cekyH ANUTENbHOCTU Bbibpoca
aMMMnaka B COOTBETCTBYHOLLMX BTOPUYHbIX OBnakax.

CornacHo copmynam (40), (44) n (45) Takke nonaraem paBHbIM HymM HayanbHble
MNNOTHOCTM aMMMaka B 3TUX e BTOPUYHbIX obriakax, Ux NoayLMpuHY 1 BbICOTY.

13. Mo dopmyne (39) onpegensiemMm MNOTHOCTb aMMuMaka B rasoBon ase (npwu

pasneHun 101325 Ma (1 atm) u Temnepatype kunenus -33,6°C) - 0,865 Kr/Ms. JTa Xe
BenNuUYMHa noflaraetcsa paBHOW  HayanbHOW  MAOTHOCTM BO  BTOPUYHOM  obnake,
obpasylowemca npu ucnapeHun ¢ nponuveBa. HadanbHyto TemnepaTypy B NEPBUYHOM U
BTOpUYHOM obriakax onpeaensiem kak remnepaTtypy kunenms 240 K.

14. Mo dopmyne (38) onpenensieM HayanbHYyO MAOTHOCTb NepBUYHOro obnaka -1,76

Kr/ M

15. Mo opmyrne (41) onpegensdem HavasnbHbIM paguyc U BbICOTY NepBMYHOro obnaka,
OHU paBHbl 13,55 M.

16. o dhopmyne (42) onpegensiem nonywmpuHy BTOpMYHOro obnaka, obpasytoLlerocs
Ha cTaguu ncnapeHna ammuaka ms nponmea B OTCYTCTBME raszoobpasHoro Bbibpoca - 12,39
M.

17. o hopmyrne (43) onpenensdem BbICOTY , OHa paBHa 1,19 m.

18. Mo dopmyne (34) onpenensieM CKOPOCTb MCNapeHUs C NMOBEPXHOCTM NMponusa u
pacxo aMmmuaka BO BTOpMYHOM obnake, obpasyoemMcs Ha ctagum ucnapeHus n3 nponmea,
OHa paBHa 4,52 «kr/c. Npun pacyeTe ncnapeHnsa mncnosnb3oBanacb HavanbHas aPeKTUBHAS
CKOPOCTb BTOPUYHOro obnaka, obpasyroLieroca Ha ctagum ucnapeHust 3 nposimea, Kotopas
paBHa 0,18 wm/c. CornacHo cdopmyrne (35) pacxon aMmmuaka B Xuakon pase BO BTOPUYHOM
obnake, obpasytoiemcsa Ha ctagum ncnapeHna OB 13 nponuea, nonaraeTcsi paBHbIM HYIHO.

19. o hopmyrne (36) onpenendem Bpemsa ucnapeHus nponuea - 4580 c.

20. XapaKTepHbll pasmep LWepoxoBaTOCTU, COMMacHO MyHKTY 24 HaCTosLero

84



PykoBoactea, onpegensem no tabnuue N 7-3 - 0,55 M - ueHTpbl MarnbiX ropoaoB.

21. CornacHo nyHkTy 23 HacTosiwero PykoBoacTBa onpefensiemM rnokasatesflb CTeneHu
B CTENEeHHOW 3aBUCUMOCTM CKOPOCTU BeTpa OT BbicOTbl - 0.655. C nomoLibio 3TOro
nokasatenss OygeT annpokCMMMPOBATbCA CKOPOCTb B aTtmocdepHom croe 20 M Hag
NMOBEPXHOCTLIO 3EMJSIN.

22. Mo dopmyne (94) ¢ wucnonb3oBaHvem Tabnuubl N 7-6 onpegensiem macwitab
MoHuHa-O6yxoBa - 23,49 m.

23. Mo dopmyrne (95) onpenensiem anHamuyeckyro ckopocTb - 0,07 m/c.

24. C wucnonb3oBaHnem Ttabnuubl N 7-7 onpegensemMm KoadUUMEHT Onsa pacudeTa
paccesiHus.

25. [1na onpeneneHnsa KOHUEHTpauMnm ammmaka B atMmocdepe npu pacnpocTpaHeHumn
nepBuyHoOro obnaka no doopmynam (105) - (106) YyncneHHO pewaem cuctemy 06bIKHOBEHHbIX
andpdepeHumnanbHbix ypasHeHnn (107) - (115) ¢ ncnonb3oBaHvem ypaBHeHun (101) - (104).

26. Ha cragum wucnapeHus 13 nponuea MMAOTHOCTb amMMmaka B obpasyrouemcs

3
BTOpn4HOM obnake 0,87 KI/M™ | 410 MeHbLe MMOTHOCTM okpyxatowero Bosgyxa (1,16

kr/m’ ), NO3TOMY [Ans pacyeTa KOHUEHTpauun BO BTOPMYHOM oOOGnake WuCnonb3yem
cooTHoweHuna n3 metogumkmn "TOKCWU-2".

27. CornacHo nyHkTy 40 HacTtoswero PykoBoactBa CpaBHEHMEM C MOPOroBbIMU U
CMepTeNnbHbIMM TOKCOAO3aMM ANS aMMuaka onpefensieM paccrtosHve, B npegenax
KoToporo, 6yaeT HabnogaTbCa COOTBETCTBYIOLLEE MOPAXEHME.

Ha noBepxHOCTU 3eMnn NPOTAKEHHOCTb 30HbI CMEPTENbHOrO NOpPaXKeHnsa coctaBnseT
212 m B HanpaeneHun Betpa M 160 M B HanpasneHun npoTtus BeTpa. LLUvpuHa 30HLI
cmepTenbHOoro nopaxenusi coctasnsaet 393 m Ha 40 m oT mecTa Bblibpoca.

Ha noBepxHOCTU 3eMnn MPOTSXKEHHOCTb 30HbI MOPOrOBOr0 BO3LENCTBUS COCTaBnseT
863 M B HanpaeneHun BeTpa u 385 M B HanpaBneHun npotmB BeTpa. LUnpuHa 30HbI
cMepTenbHOoro nopaxeHusi coctasnset 1186 m Ha 360 M OT mecTa Bbibpoca.

PesynbTaTbl pacyeta 30H CMepTEnbHOro MOpPaXeHus M MNOpPoroBOro BO3OENCTBUS
npuBeadeHbl Ha pucyHkax 9-7, 9-8. Ha pucyHke 9-7 nokasaHbl rpaHuubl 9TUX 30H Ha
MOBEPXHOCTU 3eMSU, a Ha puUcyHKe 9-8 B BEPTUKaNbHOW MSIOCKOCTU, MPOXOASALLEN Yepes OCb
BolOpoca. [lonoxeHuto  mecta Bbibpoca Ha  9TUX  PUCYHKAxX  COOTBETCTBYHOT
NpocTpaHCcTBEHHbIE koopauHaThkl (0,0,0).
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o)

Pucynok 9-7. 30HbI CMEPTENLHOIO MOPAYKEHHUS M MOPOroBOro BO3ACHCTBHSA HA
MOBEPXHOCTH 3EMJIM NPH BLIOPOCE ammuaka (npumep 3)
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Pucynox 9-8. 30Hbl CMEPTEIBHOIO NOPAKEHHUS ¥ MOPOrOBOTO BO3JACHCTBUS B
BEPTUKAIBHON TJIOCKOCTH, IMPOX0ALIEH uepes ock BLIOpOca, npu BHIOpoCce aMMuaka
(mpumep 3)

Mpumep 4. MNpouncxoguT YacTuyHoOe paspyLleHue Tpybonposoda naywero ot eMKOCTU
C Xungkum nponaHoMm. TpybonpoBoa coaepXuT xuakyto ¢dasy. B pesynbTate npoucxoaut
BbIGpOC nponaHa.

EMKOCTb cogepXuT 4 TOHHbI Xngkoro nponaHa. Tpybonposoa anameTpom 5 cMm naet
OT HWXHEW 4YacTu emKocTu. BbicoTa ypoBHs xugkon casbl Hag Tpybonposogom 0,5 wm.
[laBneHue B emkoctn 9,2 atm, TemnepaTtypa - 18,5°C.

ABapunHoe oTBepcTue (pasrepmeTusauusl) B TpybonpoBoge umeeT 3PPeKTUBHLIN

AnameTp 2 cm (nnowagb 3,14 ou’ ). Mecto paspyweHue TpybonpoBoga HaxoguTCs Ha
pacctodHun 41 meTp oT emkocTtu. [lpegnonaraetcd, 4TOo 4epe3 60 cekyHO nocrne
paspyLLeHne NPoUCXoauT OTCeYEeHNe aBapuNHOro yvyacTka.

BbiGpoc nponcxoguTt Ha necyaHyo no4vBy, paccesiHne NPOUCXOAUT Ha4 POBHLIM MOMEM
c Tpasou BbicoTon Ao 15 cM. TemnepaTypa Bosayxa un noysbl 20,5°C. CKopocTb BeTpa Ha
BoicoTe 10 m - 6 M/c. Knacc yctonumsocTtu atmocgepsl - D.

OueHunTb, pasmepbl NOXKapOB3PbIBOONACHOW 30HbI, BO3HMKAKOLWLEN B pe3ynbTaTe Takom
aBapuu.
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PeweHue:

Mpun pelueHnn ncnosb3yem xapakTepucTuku nponaHa npueegeHHole B Tabnnue N 7-1.

Bbibupaem Ttun noacrtumnatolien noBepxHOCTU, Hag KOTOPOW MPOMCXOOUT paccesiHue
"TpaBa oo 15 cMm", ¢ xapakTepHbIM padmepom wepoxosaTtoctu 0,01 m.

Mpn pacyeTe KuneHna nponvBa MNpuU BbINAOEHUN XUAOKOCTU Ha MOACTUNAKOLLYIO
MOBEPXHOCTb COrMacHO MCXOOHbIM AaHHbIM B KayecTBe MOBEPXHOCTU nponuBa bepeTtcs
NecoK co cBoMcTBamMu, npuBeaeHHbIMu B Tabnvue N 7-8.

1. Mo ycnoBmsIM XpaHEHUS1 N XapaKTepy paspyLleHus onpegenseMm Tun cueHapus
aBapuMHOWN cUTyaummn - 4.

2. Mo cdopmyne (39) onpegensemM MNAOTHOCTb ra3oBon dasbl nponaHa npu 1 atm u

3
Temnepatype Kunenus - 2,29 Kr /M
3. B kauyectBe BCcnomoraTesibHOM BENUYMHBLI OnpeaesnisieM MnioTHOCTbL ra3oBon (pasbl

nponaHa B obopygoBaHuu - 14,16 KF/M3.

4. o BcnomorartenbHon chopmyrie (46) onpedensemM AaBfieHME HACbILWEHHbLIX NapoB
nponaHa npu CyLecTBYOLWEeN TeMnepaType B obopyaoBaHuun - 774463 lNa.

5. Mo BcrnomoratensHon hopmyre (46) onpegensiemM NAOTHOCTb HACbILWEHHbIX NapoB

. 3
nponaHa npu cyLecTByoLwen TemnepaTtype B obopygosaHum - 14,06 Kr/M”

6. B kayectBe BcrnomoraTesnibHOM BeSIMYUHLI onpederiiemM NIOTHOCTb ra3oBon hasbl
npy TemnepaType KUNeHUs W [aBfeHUW HaCbIWEHHOro napa, COOTBETCTBYHOLLEM

Temnepartype Xnakoctn B obopygosaHmm - 17,76 kr/nm’ :

7. Mo dopmyne (48) onpegensiem obwunrm (KMOKOCTU W rasa) pacxon B BbiOpoce 13
paspyLLUeHHOro obopyaoBaHua (40 OTCeYeHUs aBapuMHOro yyacTka) - 4,97 Kr/c.

8. Mo dopmyne (49) onpegensiem obwmn (KMOKOCTU U rasa) pacxod B Bbibpoce n3
paspyLleHHoro obopynosaHus (Nocrne oTcedeHnsa aBapumnHoro ydacTka) - 4,95 kr/c.

9. No dopmyne (31) onpeaensieMm OaBneHMe HaCbIWEHHbIX MapoB MpornaHa npu
TemnepaType okpyxatoLiero sBosgyxa 6125 mm. pT. CT.

10. Mo dhopmyne (58) onpepensdem pacxopn rasa, obpasoBaBLUErOCA NPU BCKUMAHUK
neperpeTton XWOKOCTW, B BblIOpoce M3 paspylleHHoro obopynoBaHWa (OO0 OTCeYeHus
aBapuirHOro yyactka) - 1,52 kr/c.

11. TMo dopmyne (58) onpegensem pacxog Xuakoctu (B Buae aspo3ons,
oOpasoBaBLLErocsi NpU BCKUMNAHUM NEPErpeTon XmaokocTn) B BbiOpoce U3 paspyLLUEHHOro
obopyaoBaHusa (4O OTCEYEHUS aBapUMHOIo yyacTtka) - 1,52 kr/c. DTy e BenvyMHy nonaraem
paBHOW pacxody nponaHa B XuMAKOW dhase (B BMAE aldpo30Sis) B HavallbHOM ceyeHuun
BTOPUYHOro obnaka, obpasylollerocss Ha CTaaum UCTEYEHUNA XUAKOW hasbl (OO0 OTCEeYeHUs
aBapuMHOro yyacTka).

12. C nomowpbto dopmynel (53) BbINOMHAEM npeaBapuTESibHbIA pacdeT BpeMeHU
BblpaBHUBAHNSA CKOPOCTEN KUMEHUSA M MCNapeHus 3a cyeT TennomaccobmeHa C BO3OyXOM -
1,8 c.

13. Tlo dopmyne (61) onpegensiem pacxoq nponaHa B rasoBon (pase,
oOpasoBaBLLUENCS MPU BCKUMNAHMM MNeperpeTton XUOKOCTU, B BbIOpoOCe M3 paspyLLUEeHHOro
obopyaoBaHusa (Nocne oTcevyeHnsa aBapunHoro yyactka) - 1,51 kr/c.

14. Mo dopmyne (62) onpegensiemM pacxon XWOKOro nponaHa (B BuAe aspo3ons,
oOpasoBaBLLErocsi NpU BCKUMNaAHUM NeperpeTon XmOkocTn) B BblOpoce U3 paspyLLUEHHOro
obopyaooBaHusa (Mocrne oTceyeHuMss aBapuMHOro ydvactka) - 1,51 kr/c. 3Ty xe BenUUuHy
nonaraem paBHOW pacxofy rnponaHa B Xuakon dase (B BUAe aspo3onsd) B HayalilbHOM
cevyeHnn BTOpMYHOro obnaka, obpasyroLlerocs Ha ctagum UCTeYeHust Xuagkon gasbl (nocne
OTCEeYEeHUs aBapuUMHOToO yyacTka).
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15. OnpegensieMm Bpems ucnapeHusi U3 nponmea BCEro BblOpOLLEHHOrO NponaHa, B ToM
4yucre nocne oTcevYeHus aBapumMHOro yyacTtka - 651 c.

16. MNo dopmyne (55) npoBogMM NpenBapuUTESibHbINM pacyeT BpeMeHn hopMMpoBaHUS
nepBUYHOro obnaka Ha cTagum UCTEYEHUs XUOKOCTU U3 paspylleHHoro obopyaoBaHus OO
oTceYyeHnsa aBapunMHoOro yvyactka - 1,8 c.

17. MNo copmyne (56) oenaem npeaBapuUTENibHbIM pacyeT BpeMeHU (hopMUpoBaHUS
nepBUYHOro obnaka Ha CTagun MUCTEYEHUs XMOKOCTU M3 paspyLleHHOro obopyaoBaHUs
nocne oTcevyeHnst aBapumHoro ydactka - O c.

18. o dopmyne (54) onpegendem nnowagb nposivMBa npornaHa Ha cTraguu

dopmmpoBaHua nepsuyHoro obnaka - 0,14 Mz. Mocne dopmynel (56) npupaBHUBaEM Ty
BENMMUMHY K MAOWaAM KOHTaKTa nponuBa C MNOACTMNAloWEN MOBEPXHOCTbD Ha cTaguu
dhopmMmpoBaHus nepsuyHoro obnaka.

19. C nomowbo opmysbl (53) OKOHYaTENbHO ornpegensemM Bpemsi OopMUPOBaHUSA
nepsuyHoro obnaka - 0,12 c. CornacHo pacyety no dopmyrne (55) nepBnyHOe obnako
dopmMupyeTCs Ha CTagunm WCTEYEHUA XMOKOCTU U3 paspylleHHOro obopyaoBaHusa [0
OTCEYEHNA aBapuUMHOro y4vacTtka. Bpema dopmupoBaHusi nepBuYHOro obnaka Ha craguu
NCTEYEHNS XXUOKOCTU U3 paspylleHHoro obopyaoBaHMsi MOCre OTCeYeHUs aBapuUMHOIO
y4acTka corfiacHo oopmyrne (56) pasHo O c.

20. MNo dopmyrne (69) onpenenseM ANUTENBHOCTb CTagUW UCTEYEHUS XUOKOCTU U3
paspyLLleHHOro obopyaoBaHna 4O OTCeYeHUss aBapunHoOro yvactka - 59,88 c.

21. Mo dopmyne (69) onpegensieM ONUTENbHOCTb CTaAUW UCTEYEHUS XUOAKOCTU U3
paspyLUeHHOro o6opyaoBaHNA NOcne OTCEeYEHN aBapuMHOro yyacTka - 8,27 c.

22. Mo dopmyne (50) onpegensiem maccy npornaHa B nepBuyHOM obnake - 0,38 «r.
CornacHo copmyne (51) B HavanbHbIN MOMEHT BPEMEHM B NepBUYHOM obriake HaxoguTca
0.19 «kr xwugkoro nponaHa. [llo dopmyne (79) paccunTbiBaemM HavasribHYH MAIOTHOCTb

3
nepsuyHoro obnaka 4,56 kr/M” Mo dopmyne (84) onpependemMm paguvyc U BbICOTY
nepBuyHoro obnaka - 0,3 M. HavyaneHas TemnepaTypa B nepBMYHOM obriake coctasnseT 231
K.

23. o copmyrie (72) onpegensem nnowanb nponuea nponaHa - 5,17 M .

24. Mo dopmyne (85), nepBbln BapuaHT, onpegendemM nonywmnpuHy BTOPUYHOIO
obnaka, obpasytouierocsa Ha cragum UCTEYEeHUM MNponaHa B XWOKOW hase (40 OoTceyeHus
aBapuinHoro yyactka) - 1.13698 m. No dhopmyne (88) onpepensiem BbicoTy aTtoro obnaka 0,13
M.

25. Mo copmyne (57) pacxon nponaHa BO BTOpMYHOM obnake, obpasyrowemMcs Ha
cTagum UCTeYeHUn Xnakon gasbl (40 OTCEeYEHNS aBapuUMHOro yvacTka) coctasnseT 3,14 kr/c.
HauyanbHbIn pacxoq nponaHa B ra3oBon ¢ase B 3TOM BTOPUYHOM obnake coctaBnseT 1,62
Kr/c. HavyanbHas cKopocTb NepeMeLLeHns aTtoro obnaka coctasnset - 2,37 m/c. Mo doopmyne

(80) paccumTbiBaEM HauvarnbHasi NAOTHOCTb cpedbl B 3TOM obnake - 4,44 KF/M3. HavanbHasa
TemnepaTtypa Bo BTOpn4yHOM obnake coctaBsndaeT 231 K.

26. Mo dopmyne (86), nepBbl BapuaHT, ornpegensemM nofyWnpuHy BTOPUYHOIO
obnaka, obpasyrLlerocs Ha cTagun UCTEYEHNN NponaHa B Xuakon dase (nocne oTceveHus
aBapuiHoro yyactka) - 1,14 m. Mo hopmyrne (89) onpegenaem BbicoTy aToro obnaka 0,13 m.

27. Mo cdopmyne (57) pacxon nponaHa BO BTOPUYHOM obnake, obpasywowemMcs Ha
cTagum UCTeYeHnn Xngkom asbl (Nocre oTcevYeHns aBapumMHOro yvdacTtka) coctasnset 3,13
Kr/c. HauyanbHbI pacxof nponaHa B ra3oBon pa3e B 3TOM BTOPUMYHOM obrake coctaBnsieT
1,62 kr/c. HavyanbHasa cKopoCTb nepemelleHnsa aTtoro obnaka coctasnsaeT - 2,37 m/c. lo
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dopmyne (81) paccunTbiBaeM HavanbHasa MAOTHOCTb cpedbl B 9TOM obnake - 4,44 KF/MS.
HauyanbHas TemnepaTypa BO BTOpUYHOM obnake coctasnsieT 231 K.

28. Mo dopmynam (73), (75) n (78) nony4yaem, 4YTO ASIUTENBHOCTU TaKMX 3TanoB Kak
NCTEeYEeHNa U3 paspyLLueHHoro obopyaoBaHue rasa npu HanMyYun Nponuea, UCTeYeHne rasa B
OTCYTCTBME MpPONMBa W WUCMApeHWe M3 EMKOCTU paBHbl HyMN, TO eCTb 3TM CcTaguM B
paccmaTtpuBaeMon aBapumMHON CUTyaLmn OTCYTCTBYIOT.

29. Mo dopmyne (87) onpegensieM nonywmnMpuUHy BTOpUYHOro obnaka, obpasytowierocs
Ha cTaguMm ucnapeHus npornaHa M3 nponmea B OTCYTCTBME BbliOpoca n3 obopygosanus - 1,14
M. Mo dopmyne (91) onpegensiem BbICOTY 3TOro BTOpuYHOro obnaka - 0,01 m. CpegHsas
Ha4anbHas CKOPOCTb nepemeLlleHna 3Toro obnaka cocraenseT - 1,46 m/c. No dopmyne (66)
onpegensiem pacxop nponaHa B atom obnake - 0,08 kr/c. CornacHo copmyne (63) xugkas
dasa B 3TOM BTOpMYHOM obnake oTcyTtcTByeT. CornacHo copmyne (83) HavanbHas

NMOTHOCTb 3TOro obnaka cocrasnsier - 2,29 Kr/ MS. HauyanbHas Temnepatypa BO BTOPUYHOM
obnake coctasnset 231 K.

30. Mo dopmyne (71) onpedensieMm BpeMsi MUCMapeHuss NponuBa npornaHa nocne
OKOHYaHUS UCTeYeHUs Xnagkon gasel - 1462 c.

31. XapakTepHbll pasmep LWepoxoBaToCTU, COrnacHo nyHKTy 271 HacToswero
Pykosoactea, onpegendem no tabnvue N 7-1 npunoxenuss N 7 HacTosiwero PykosoacTsa -
0,01 m.

32. CornacHo nyHkTy 23 HacTosiwero PykoBoacTBa onpenensieM nokasatesflb CTENeHU
B CTEMEHHOW 3aBUCUMOCTU CKOPOCTM BETpa OT BbICOThI - 0,19. C nomoLbio 3TOro nokasartens
OygeTt annpokCUMMpoBaTbCS CKOPOCTb B aTMocdepHoMm crnoe 20 M Hag MNOBEPXHOCTLIO
3eMIn.

33. o dopmyne (94) ¢ wucnonb3oBaHnem Tabnuubl N 7-6 npunoxenus N7
HacTosiwero PykosoacTtea onpegensem macwtab MoHuHa-ObyxoBa - 6eckoHe4yHO 6osbLias
BENUYKNHa.

34. Mo dopmyne (95) onpegensem agnHammyeckyto ckopoctb 0,35 m/c.

35. C ucnonb3oBaHneM Tabnuubl N 7-7 npunoxenus N 7 Hactoswero PykoBoacTsa
onpeaensieMm HeobxoanMbIN KOIULNEHT ANSA pacyeTa paccesiHus.

36. [lna onpefeneHns KOHUEHTpauuiM nponaHa B aTMocdepe npu pacnpocTpaHeHumn
nepBuyHoro obnaka  (105)-(106) 4YMCNEHHO  pewaemM  CUCTEMY  OObIKHOBEHHbIX
AnddepeHumnanbHbix ypaBsHeHnn (107)-(115) ¢ ucnonb3oBaHmeM ypaBHeHun (101)-(104).

37. CornacHo pasgeny VI HacToswero PykoBoactBa onpegensieMm pasmepbl 30H CO
B3pbIBOONACHOW KOHLEHTPaUMeEN.

PesynbTaTbl pacdeTa 30H ¢ KoHUeHTpauuen BKIP, HKIMP n 0,5 HKIP npeactasneHsbl
Ha pucyHkax 9-9, 9-10. Ha pucyHke 9-9 nokasaHbl rpaHuLbl 3TUX 30H HA MOBEPXHOCTU 3EMIN,
a Ha pucyHke 9-10 B BepTMKanbHOW MMNOCKOCTU, NPOXOAsWen 4Yepe3 OCb Bblbpoca.
lMonoxeHuio MecTa BblOpoca Ha 3TUX pPUCYHKaAX COOTBETCTBYIOT MPOCTPAHCTBEHHbIE
koopauHatsl (0,0,0).
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Pucynok 9-9. 3ol noctikenus konuentpauueit BKITP, HKIIP u 0,5 HKTIP na
MOBEPXHOCTH 3eMJIM NP BbIOpoce mponaxa (npumep 4)
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Pucynok 9-10. 3oubl noctwkenns konuentpauueit BKITP, HKIIP u 0,5 HKTIP B
BEPTUKAJILHOI MJI0CKOCTH, MPOXO/siLIei Yepes ock BbIOpoca, npu BLIOpOCE rporaHa
(npumep 4)
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MpunoxeHune N 10
K PykoBoacTBy no 6e3onacHocTu

"MeToauka moaenupoBaHUA pacnpocTpaHeHus
aBapuUMHbIX BLIOPOCOB ONacHbIX BellecTB",
yTBepXAeHHOMY npukaszom denepanbHON

CNyXO0bl NO 3KONOrM4ecKomy,

TexXHOoJIorm4eCKomMmy n atToMmHOMy Haa3opy

oT 20 anpensa 2015 r. N 158

Bnok-cxema pacuyeTta nocneacTtBMM aBapMMHOro Bbibpoca onacHbIX BelecTB

APAKTEPUCTHKH

OB

Onpeacneuue yenosui coaepxanvs OB,
MCTCOYC/IOBHI HA MOMCHT aBapHH, TOMOrPaICCKUX
XAPAKTCPUCTHK MECCTHOCTH, BHIOOP THIIA CLICHAPHS U

BPEMEHH HKCIIO3HITHH

PacueT napameTpos BeiOpoca

TepMoauHAMUYCCKIH pacdacT

L

OmnpeaeneHue MpOoCTPAHCTBCHHO-BPEMEHHOTO pacmpeacieHms KoHcHTparm OB

OrmpeaeeHIe TPOCTPAHCTBEHHO-
BPEMEHHOTO PacIpeae/ICHHs
TOKCO/IO3BI

B3PBIBOOIIACHOE BELIECCTBO !
HET
KOHEII

na

ToxcHuHOE BEWIECTBO?

OnpeaencHUe pazMepa 30HBI, OTPAaHUICHHOM
BKIIB u 0,5 HKIIB u maccer BemecTBa,
YYaCcTBYIOIICH BO B3PbIBE (HCIIONB3YETCS B
Ka4eCTBE BXOJHOTO IMapaMeTpa)

Pucynok 10-1. biok-cxema pacyera nmocjieICTBHIA aBapuiHOTO BEIOpOCa
OIMMacCHBIX BCIICCTB
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MpunoxeHue N 11

K PykoBoacTBy no 6e3onacHocTu

"MeToauka moaenupoBaHUA pacnpocTpaHeHus
aBapuUMHbIX BLIOPOCOB ONacHbIX BellecTB",
yTBepXAeHHOMY npukaszom PenepanbHON
CNyXO0bl NO 3KONOrM4ecKomy,
TEeXHOJIOrM4eCKOMY U aTOMHOMY HaAa3o0py

oT 20 anpensa 2015 r. N 158

PekomeHpgauuu no y4yeTy CNNOXHbIX MHOFOKOMMNOHEHTHbIX cmecen

PykoBoACTBO MpMMEHUMMO [Afsi criydaeB BbIOpoca CROXHbIX MHOMOKOMMOHEHTHbIX
cmecen pasnuyHbix OB, B TOM 4yucne cmecen yrnesBogopogoB, MpU 3TOM pekoMeHOyeTCs
paccmaTpuBaTb OAWH U3 OBYX BapUaHTOB:

BapwuaHT 1

McnonbayeTca "mMopenbHoe" BelecTBO, CBOMCTBA KOTOPOro KOPPEKTHO ONUCbIBAKOT
COOTBETCTBYIOLLNE duanydeckne npouecchl, COOTBETCTBYIOT nMeroLmmcs
3KcnepuMeHTanbHbIM JaHHBIM MO UCNAPEHUI0 U KUNEHMUIO MHOTOKOMMOHEHTHbIX cMecen. [pu
9TOM pEeKOMEeHAYeTCs YuuTbiBaTb, YTO B Cflydae MHOFOKOMMOHEHTHbIX CMecen COCTaB
XNOKOCTHOW M ra3oBon pa3 MOXET CYLLECTBEHHO pasfiMyaTbCs.

B kauectBe koadpdpuuymeHta ¥ G/ G BblbupaeTca nokasatenb aguabaTbl,
COOTBETCTBYIOLWMMA COCTaBy rasoBoM @asbl, JMO60 Haxogdwencs wusHadanbHO B
obopyaosaHun (cueHapun 1, 2 pasgena |l HacTosiwero PykosoacTtea), nmbo obpasyrouiencs
nocrne wucnapeHus (KnMneHus) neperpeton xumakom dasbl (cueHapunm 3, 4 pasgena |l
HacTosiwero PykosoacTtaa).

B kayecTBe MNMOTHOCTU XWOKOCTU (p *) BblbMpaeTca NNOTHOCTb XWAKon dasbl,
ocTaLencsa nocne BCKUMNaHNa XXUAKOCTU, Haxoaslwencs B 06opyaoBaHuMm.

T

B kadectBe Temnepatypbl  KUMNEHUS et Bblbupaetca  Temnepartypa,
COOTBETCTBYIOLLAA paBHOBECHOMY COCTOSHMIO "Map-XMOKOCTL" Npu aTMOCepHOM AaBlieHUn
B Crlydae MU3aHTponuyeckoro paclumpenuns OB oT ycrnosun ero cogepxkaHmsi B 06opyaoBaHum.

C -
B kayecTBe TENNOEMKOCTM XuakocTn \ v/ BbIOUMpAETCs TENNOEMKOCTb XUAKON dasbl,
OCTaloLLEeNCs Nocne BCKUMaHUS XNOKOCTU, Haxodsencs B 06opyaoBaHuu.

AH
B kauecTBe Tennotbl ucnapeHus e/ gplGMpaeTCsl BenuYuHa, obecnevmBarolas
ncnapeHue HabnogaeMoro Ha NpakTUKe KoNMYecTBa NeperpeTon XUAKOCTU ANs BblOpaHHbIX

y T C
3Ha4YeHn TemMnepaTypbl KMNEeHus ( KHH) N TENMNOEMKOCTU XNOKOCTU p

B kauyectBe MonsipHOM Macchl (“) BblGupaeTca BenmumHa, COOTBETCTBYIOLAs COCTaBy
rasoBon ¢asbl IM6O HaxoasLencs nsHavanbHo B obopyaoBaHum (cueHapum 1, 2 pasgena lll
HacTosilwero PykoBoacTtsa), nMbo obpasytowencs nocrne ucnapeHus (KMneHus) neperpeTon
Xuakon dasbl (cueHapum 3, 4 pasgena lll HacToswero PykosoacTea).

C
B kayectBe TenmnoemkoctM rasa ‘' V/ BblOMpaeTCcA BenMuYMHA, COOTBETCTBYHOLLAS
COCTaBy rasoBon (pasbl IMbo Haxoaswenca nsHavanbHo B obopygoBaHum (cueHapum 1, 2

94



pasgena |l HacTosawero PykoBoactea), nnbo obpasyrowencs nocne mcnapeHust (KMneHus)
neperpeToun Xuakon asbl (cueHapuun 3, 4 pasgena lll HacToswero PykosoacTtea).

Mpn onpeneneHMn CBONCTB ra3oBon dyasbl PEKOMEHAYETCH yYnTbiBaTb U3MEHEHUE 7,

Hown G Npn N3MEHEHUN cocTaBa rasoBon (oasbl, KOTOPOE MPOUCXOOUT BO BPEMEHU MNpU

ncnapeHnn ¢ 0gHoM CTopoHbl 0b6pasoBaBLLErocsa NPONMBa, a C APYron CTOPOHbI a3P030JIbHbIX
Kanesnb Haxogswmxca B gpendyrowmx obnakax.

Mpu onpeneneHU! CBOWCTB XMOKOCTM PEKOMEHOYETCSl yuuTblBaTb M3MEHeHue Px

T C AH
ki - Yp oy T Hen MPU MBMEHEHUSIX CoCTaBa XUOKUX das, KoTopble NMPOUCXOAST BO BPEMEHM

MPU UCMapeHun C OOHOW CTOPOHbI B 0Opas3oBaBLUEMCSI MPONMBE, @ C APYrOM CTOPOHbI B
a3PO30SbHbIX Kannax, HaxoaawWwmxcs B apendyowmnx obnakax.

BapuaHT 2

Mcnonb3yloTcs pesynbTatbl pelleHns pasfnuyHbiX TepMoguMHaMUYecKnx 3ajad Aans
pacyera:

a3oBOro paBHOBECUSA CMOXHbIX MHOFOKOMMOHEHTHbIX CUCTEM MpU  3agaHHOW
TemnepaTtype ANA onpedeneHns cocTaBa rasoBOM W >KMAOKOCTHOW dopakuuin, LaBneHus
HacCbILLEHNS;

agmabaTnyeckoro paclmpeHns rasos;

agnabaTu4eckoro paclunMpeHnsi BCKUMNarLLen XXUAKOCTHY;

CKOPOCTEN NCTEYEHUS;

MHTEHCUBHOCTM KUNEHUS Nponnea;

napameTpoB OB B obnake (npunoxernne N 12 k HacToswemy PykoBoacTsy).

Mpu aTOM B 060MX BapuaHTax Ans CAOXHbIX MHOrOKOMMNOHEHTHbLIX CMECEN:

CKOPOCTb WCNapeHusi M3 MNpOfIMBOB W M3 Kanenb (Haxogawuxca B Apendyromnx
obnakax), coctaB M CBOMCTBa oObpasylollenca rasoBon asbl onpeaensieTcsa Ha OCHOBE
SMMNNPUYECKUX AaHHbIX, NNMBO pacyeTHbIM MNyTeM C COOTBETCTBYHOLWUM OBOCHOBaHUEM
mMeToda pacyeTta (TepMoauHaMuKa, MonekynsipHas AMHamuka);

KOHUEHTpaunoHHble npedenbl pacnpocTpaHeHna nnamenHn (HKMP wn BKIP) wu

P L
nokasaTenum TOKCMYHOCTM (Moporoeasl TOKCoAo3a CZSO, cMepTenbHas TOKCoA03a Ct50,

KO3 PULMEHTBI NPOBUT PYHKLMM) oNpeaensaoTCs Ha OCHOBE SMMNUPUYECKUX OAHHbIX;
cTexmoMeTpuyeckaa KOHUEeHTpauus onpenensieTcd Ha OCHOBE COOTBETCTBYHOLLEro
cocTaBa rasoBown gassbl.
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MpunoxeHue N 12

K PykoBoacTBy no 6e3onacHocTu

"MeToauka moaenupoBaHUA pacnpocTpaHeHus
aBapuUMHbIX BLIOPOCOB ONacHbIX BellecTB",
yTBepXAeHHOMY npukaszom PenepanbHON
CNyXO0bl NO 3KONOrM4ecKomy,
TEeXHOJIOrM4eCKOMY U aTOMHOMY HaAa3o0py

oT 20 anpensa 2015 r. N 158

PekomeHpgauum no npUMeHeHnr TepMmoganHaMn4eCKux pac4yetoB

Mpwn MCNOSIb30BaHUN PykoBoacTtea pekomeHgyeTcs NPUMEHATb  Takxke
TepMoANHaMMYeCKne pacyeTbl, KOTOpble MO3BOMAT ANSA CUCTEMbI, HAXO4sLWEeN M3HavasnbHO
npv onpegeneHHoM aBrieHun 1 TemnepaTtype u CoCTosiLen B obLemM criydae n3 MHoOXecTBa
pasfiMyHbIX BELLECTB U (a3, a B NPOCTENLLEM ClyYae U3 O4HOro BellecTBa, onpeaenntb ee
napameTpbl:

COCTaB Mo BewecTBaM (KOMNOHEHTaM);

cocTtaB no ¢gasam;

NOMNHbIN  Habop TepMOoAMHaAMMYECKMX MnapamMeTpoB (OaBneHue, Temnepartypa,
NAOTHOCTb, BHYTPEHHASA 3HEPrusl, SHTPONKUS, SHTanNbNnA, aHeprua Mmbbca n 1.4.);

Habop NepBbIX MPOM3BOAHBIX TEPMOAMHAMUYECKNX NapaMeTpoB (Hanpumep, CKOpOCTb
3BYyKa - 3TO KBagpaT NepBoOv NPOM3BOAHON AaBNEHUS NO NAOTHOCTK).

TepmoanHammyeckume pacyeTbl MOryT BbITb NPOBeAEHbI KOPPEKTHO B Cryyae, Koraa:

N3BECTEH HayarnbHbIN COCTaB CUCTEMbI (TIMOO MONEKYNSPHbIN - HAbop U KONMYECTBO
pasnu4YHbIX WHAMBUAOYamNbHbIX BellecTB, NMOO aToMapHbli - OpyTTo dopmyna cmecu
pa3nn4YHbIX BELLECTB);

N3BECTHbI ABa NobbIX NapameTpa cMecu (Hanpumep, AaBreHne u Temneparypa);

3afjaHa CcTeneHb paBHOBecUs (Hanpumep, nofHoe as3oBoe paBHOBECUME Mpu
OTCYTCTBUN XMMUYECKUX peaKLmii).

Mpn pacyeTe Bcerga npegnonaraeTcs OTCYyTCTBUE XUMUYECKNX PeakLni.

Mpy npoBegeHUn TepMoAMHaAMMYECKMX pacyeToB (rmpunoxeHue N 11 K HacToswemy
PykoBoacTBy) pellatoTcs cnegyowine TepMognHammyeckme 3agayn:

Ans pacdeTta napameTpoB (0asoBOro PaBHOBECUSA CHOXHbIX MHOFOKOMMOHEHTHbIX
cuctem pewaetca T-P 3agada onpefeneHnss COCTOSIHUSS NpU AaHHOM  AaBfieHun U
TemnepaType, WCXOOHbIN COCTaB MonaraeTcs paBHbIM COCTaBy Xuakon asbl B
HepaspyLleHHOM obopyaoBaHuu;

Ana  pacyetoB aguabaTmyeckoro pacwmpeHus rasoB pewaetca S-P 3agada
onpefeneHns COCTOSHUS MNPW 3aaHHOM 3HAYeHUW [aBfeHUs U JIHTPONUWU, MNpU ITOM
QHTPOMMUSA noflaraeTcss paBHOW SHTPOMMM B MCXOLHOM COCTOSIHUM (B HepaspyLLleHHOM
obopyadoBaHuKn), a OaBfneHue - paBHbIM aTMOCHEPHOMY, UCXOAHbIA COCTaB noriaraeTcs
paBHbIM COCTaBY ra3oBou hasbl B HepaspyLleHHOM 0bopynoBaHuu;

ANns pacyeTta agmabaTmyecKkoro paclmMpeHus BCKMMNAtoLen >XUOKOCTU pelaetca S-P
3ajadva onpeneneHns CoCTosAHUS Npu 3agaHHOM 3HaYeHUU OaBNEHUs U SHTPOMNUKU, NPU 3TOM
SHTPOMMS noriaraeTca pPaBHOM SHTPOMMM B UCXOAHOM COCTOSIHUW, a [aBfieHWE - paBHbIM
aTMoOCepHOMY, WCXOAHbIN COCTaB MofilaraeTcsa paBHbIM COCTaBy B HepaspyLUEeHHOM
obopyaoBaHuu;

ANA pacyeTa CKOPOCTEeN MUCTeYeHUs CO 3BYKOBOW CKOPOCTbIO peluaeTtcs S-P 3agava
onpeaeneHnsa COCTOSHUS, BKNKYasi CKOPOCTb 3BYKa, NPU 3a4aHHOM 3HAYEeHUW LaBreHus u
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QHTPONUU, MPU 3TOM IHTPOMUA MonaraeTcs paBHOWM SHTPOMNUM B UCXOLHOM COCTOSIHUW, a
AaBrieHne - paBHbIM aTMOCHEpPHOMY, WUCXOAHbIN COCTaB MnoriaraeTcsl paBHbIN COCTaBy B
HepaspyLleHHOM 06opyaoBaHUY;

ANs pacyeTa MHTEHCUBHOCTW KUMNEHWS nponuBa pellaetca 3agada H-P 3agava
onpeaesieHNa COCTOSHUS CUCTEMbl MPU 3afaHHbIX 3HAYEeHUSX SHTanbnuu (3Heprum) u
AaBfieHnn, Npu 3TOM SHEPrus nonaraeTcsd paBHOW CyMMe UCXOLHOW BHYTPEHHEW 3Heprum u
SHeprMm noaBoOAMMOWN OT MNoACTUNAlWeNn NOBEPXHOCTU, AaBfeHue noriaraeTcad paBHbIM
aTMocepHOMY, WCXOOHbIM COCTaB MonaraeTtca paBHbIM  COCTaBy >XuAakow  doasbl,
NpoJSiMBaloLLLEMYCS HAa NMOBEPXHOCTb B HaYasibHbIN MOMEHT BPEMEHMN;

Ans onpegeneHnss coctosHua B obnake pewaetca H-P 3apadya onpegeneHuvs
COCTOSAAHUA CUCTEMbI NPU 3aJaHHbIX 3HAYEHUSIX SHTaNbLNUN (SHEPrnun) U gaBfieHUn, Npu 3ToM
3Heprus (9HTanNbNUs) nonaraeTcsa paBHOM CYMMeE WCXOOHOW BHyTpeHHen 3Heprun OB,
pacrnpocTpaHsowerocds B aTtMocdepe, BHYTPEHHEW 9Hepruu (3HTanbnun) BO34yXa,
cmewmBatoweroca ¢ OB B xoge pacnpocTtpaHeHuss € BbIBPOCOM, a TaKke 3SHeprum
nocTynawoLwien 3a cyeT TennoobmeHa ¢ NoACTUNaoLWen NOBEPXHOCTLIO.
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MpunoxeHune N 13

K PykoBoacTBy no 6e3onacHocTu

"MeToauka moaenupoBaHUA pacnpocTpaHeHus
aBapuUMHbIX BLIOPOCOB ONacHbIX BellecTB",
yTBepXAeHHOMY npukaszom PenepanbHON
CNyXO0bl NO 3KONOrM4ecKomy,
TEXHOJIOrM4YeCKOMY U aTOMHOMY Haa3opy

oT 20 anpensa 2015 r. N 158

PekomMeHgauum no yvyeTty nogMeLLMBaHUA Bo3gyxa Ha HaYanbLHOM 3Tarne BbiGpoca

Mpu ncnonb3oBaHuM PykoBoAacTBa OonyckaeTcsl paccmaTpumBaTb Takke BblOpOCHl, B
KOTOPbIX MMeeT MecTo pa3baBneHne BO34YyXOM yXXe Ha HadanbHOM 3Tane pacnpocTpaHeHUs.
OT0 pasbaBneHnme npoucxoguTt 3a cyeT Typbynusaumm NOTOKOB BOMAM3WM rpaHul pasgena
cpen (OB - Bosgyx). Takas TypOynusauus obycrioBrieHa CyLecTBOBaHWEM rpagneHTOB
CKOPOCTU 1 AaBMNEHNs B BbICOKOCKOPOCTHbIX NOTOKaX, (POPMUPYIOLLUXCH HA Ha4YanbHOM aTane
BONM3M mecTa Bbibpoca: CTpyu rasa u apyxdasHbix cped, aanabatmyeckm paclumpsioLLmMxcs
061HeMOB.

Qpa36
YyeT pasbaBneHns Npon3BoanTCS Yepes 3aaHne BenuinHbl |
q:pa36

- MacCcCbl BO3ayxa

B NEPBUYHbIX Obnakax B Havane paccesHusi, - pacxofgbl BO3gyxa BO BTOPUYHBIX

obnakax B Hayane paccesHus. OTWM BEMUYMHbI ONPedEensAlTCa MyTEM YMHOXEHUS

COOTBETCTBYIOLMX Macchl (pacxogoB) OB B nepBUYHbIX (Q') UM BTOPUYHBIX '
I

o.
obnakax Ha koadduLMEHTbI Y%isosn png nepBuYHbIX obnakoB unu 1 BO31  nng BTOPUYHBLIX:

Qi = 04 gosn Q Y =0; aiBOSI[ _

3a cyeT gMHaMMYecKnx n (Mnun) rpaBUTauMOHHbBIX adhdekToB npn mnctevyeHmn OB B
aTMocdepy MOXET NPOU3ONTUM CMELLEHME B MPOCTPAHCTBE MOSIOXKEHUS MNEPBUYHOIO UMK
BTOPUYHOrO obriaka No OTHOLWIEHMIO K MECTY pasrepmeTmsauum obopyaoBaHUs, TO €CTb
BMECTO HayanbHOro nosiokeHuss obrnaka ¢ koopguHatamu (0,0,H/2) npuHMmatoTca

koopauHaTel (2Xosn | Aosx | Adueny.
|

o.
BenuunHbl koadduumeHToB isosa i 1BO3L | g tapke napameTpbl CMeLLEHUs obnaka

AX AY A
obn obn | Lo 00O0OCHOBbLIBAKOTCS U OnNpeaensalTcs Mo pacyeTaMm HavasrbHbIX 3TanoB

pacnpocTpaHeHnsa BbIbpocoB. AT pacyeTbl U 060CHOBAHUSA MOTYT ObITb CAeNnaHbI:

Ha OCHOBE pacyeTa Mo UHTerpanbHbIM MO4ENAM TEOPUU TYPOYNEHTHbLIX CTPYM;

Ha OCHOBe pacyeTa MeTodaMW MPAMOro YUCNEHHOro MogenupoBaHus (MeToabl
BbIYNCNNTENBHOW ra30ANHAMUKN).
Qpa36 qlpa36

3Has BENUYMHbI | n ! C wucnonb3oBaHuem rnpunoxeHns N 8 K
HacTosiwemy PyKkoBOACTBY, onpeaensoTcs napameTpbl obnaka, pasbaBneHHOro BO34yXOM,
HenocpeACcTBEHHO B Ha4are paccesHusi, a UMEHHO:
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NMOTHOCTb CMECH TMocne noamMmelinBaHna BoOo3ayxXa (p3‘1"1’i - AnAa nepBn4HOro obnaka

|
p .
um - odbdi ANsi BTOPUYHbIX 06nakoB);

T .
TemnepaTypa CMecu nocrne noagmelunmBaHus Bosgyxa ( °di - ans nepBu4Horo obnaka
I

T )
i 20d1 Ansi BTOPUYHbIX 06n1akoB);

macca OB B xugkon dpase nocne nogmeluMBaHuUs Bo3gyxa (Q>Ki - Ans NepBUYHOro
I

g. .
obnaka unn X - nng BTOpMYHbLIX 0ONakoB.).

Mpn pacyeTe BMeCTO ucnonb3dyemblx B chopmynax (145)-(153) BennymH Quyai ans
I

q .
nepBUYHbIX obnakos n YML . OnA BTOPUYHbIX obnakoB pekoMeHayeTcda MUCMosib30BaTb

Qpa36+Q
1
paccuuTaHHble BbllleyKasaHHbIM 06pa3oM  BenuuuHbl | ONS NEepPBUYHBLIX 1
qlpas6_|_q|
! I ans BTOpMYHbIX 06naKos.
pa3o
Gt
3TN ke BenMUMHbI MaccChl MNEePBUYHbBIX M PacxodoB BTOPUYHBIX

lpa36+ I)
(q' i obnakoB C Yy4yeTOM MOAMELUEHHOr0 Ha Ha4vanbHOM 9dTane Bo3gyxa
pekoMeHayeTCs UCMOonb30oBaTb U AN pacyeTa HavanbHbIX pa3mepoB obriakoB B hopmyriax
(8), (20), (39), (41), (82), (83), (84), (86), (87), (88), (89), (90) mn (91) s3ameHsas umu
COOTBETCTBYIOLIME BENNYNHBI Macchl 6e3 yyeTa nogmelinBaHus Bo3agyxa.

Takke ona pacyeta HayanbHbIX pa3mepoB obnakoB B (8), (20), (39), (41), (82), (83),

(84), (86), (87), (88), (89), (90) n (91) pekomeHayeTca BMeCTO nroTHocTen Ynctoix OB (6e3

nogMeluMBaHua BO34yXa) WCMNONb3oBaTb MIOTHOCTU Pogapi (Ans nepBuyHOro obnaka) u

I
Paddi 6
AN BTOPUYHbLIX 06S1akoB), pacCyYMTaHHble Kak ykaszaHo B npusiokeHun N 8 K
HacTosilwemMy PykoBoACTBY C y4€TOM NOAMELLEHHOro Ha HavyarbHOM 3Tarne Bo3ayxa.

PacyeTbl npoueccoB pacnpocTpaHeHust BbIbpocoB 6e3 nogMeLLleHHOro Ha HavYanbHOM
aTane Bo3gyxa UM ¢ HAM NaeHTUYHbl. OHM BbINOMHAITCA B NOpsaAKe, pEKOMEeHLOBaHHOM B
HacTosiwem PykoBoacTeBe, nNpu 9TOM MNpU ydeTe NogMelumBaHusa BO3gyxa AN BTOPUYHbLIX
obrnakoB pekoMeHOyeTCs y4uTbiBaTb B pasMepe 30H NOpPaXeHWs paccTosHue, Ha KoTopoe
CMelLlaeTcsa B NOTOKe BeTpa obnako-wnend Ha HayanbHOM 3Tane nogMeLlmBaHus.
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MpunoxeHue N 14

K PykoBoacTBy no 6e3onacHocTu

"MeToauka moaenupoBaHNUA pacnpocTpaHeHus
aBapuUMHbIX BLIOPOCOB ONacHbIX BellecTB",
yTBepXAeHHOMY npukaszom PenepanbHON
CNyXO0bl NO 3KONOrM4ecKomy,
TEeXHOJIOrM4eCKOMY U aTOMHOMY HaAa3o0py

oT 20 anpensa 2015 r. N 158

PekomMeHpauum no yvyety TemnepaTtypHOM 3aBUCMMOCTM CBOMCTB ONAacHOro BewecTBa

Mpu uncnonb3oBaHuM PykoBoACTBa PEKOMEHAYETCS Takke Y4YMTbiBaTb 3aBUCUMMOCTb
ceovicte OB oT Temnepatypbl, B TOM 4Yucne AN MHOrOKOMMOHEHTHbIX CUCTEM, NPU 3TOM
pekoMeHayeTCs paccMaTpuBaTtb OAMH U3 ABYX BapUaHTOB:

BapwuaHT 1

Mcnonb3oBatb TepMoguMHammnyeckne pacudeTbl corflacHo npurnioxkeHnam N 11 n 12 K
HacToswemy PykosoacTtsy. [lpy aTOM B TepMOOMHaMUYECKUX pacveTax pekoMeHayeTcs
yunTbiBaTh TEMNEPATYPHYIO 3aBUCUMOCTbL cBomcTB OB OT TemnepaTtypsbl.

BapuaHT 2

Mcnonb3oBatb B Ka4vecTBe TEMNSIOEMKOCTENW, MnokasaTenenm aguadbat wu Tennot
ncnapeHns ocpeaHeHHble 3Ha4YeHNa ANsi COOTBETCTBYIOLWMX TEMNEPATYPHbLIX 3aBUCUMOCTEN.
[MNOTHOCTb Xe XnaKon hasbl B 3TOM Criydae pekomeHayeTcsa 6paTb € y4eToM TemnepaTypebl,
NpW KOTOPOK OHa HaxoauTCs.
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MpunoxeHune N 15

K PykoBoacTBy no 6e3onacHocTu

"MeToauka moaenupoBaHUA pacnpocTpaHeHus
aBapuUMHbIX BLIOPOCOB ONacHbIX BellecTB",
yTBepXAeHHOMY npukaszom PenepanbHON
CNyXO0bl NO 3KONOrM4ecKomy,
TEXHOJIOrM4eCKOMY U aTOMHOMY HaAa3o0py

oT 20 anpensa 2015 r. N 158

PekomMeHpauum no yvyety M3aMeHeHUA NIIOTHOCTU NPU pacnpocTpaHeHnu BbiGpoca

Mpn wuncnonb3oBaHuM PykoBoACTBa PeKOMEHOYeTCs Takke YyYuTbiBaTb W3MEHeHue
NNOTHOCTM BbIGpoca, Koraa npu onpederneHHbIX YCroBUSIX pacnpocTpaHeHust Bblbpoc
nepecTtaeT 6bITb "TKENbIM" ra3om 1 NAOTHOCTb 0briaka CTaHEeT MeHbLUE NSIOTHOCTM BO3AyXa.

B Takom cnyyae Onsa 3aBeplUeHUs pacyeTa [OMycKkaeTcs NpoBOAUTb pacyeTbl Mo
AaHHOMY PyKOBOACTBY, HO NpU 3TOM:

dopmynel  (109) wu  (126), onucbiBawwue rpaBUTaUNOHHOE pacTekaHne, He
NCNOSb3YHTCH,

b

I.
BENnMYMHa | (MM COOTBETCTBEHHO | ) OMKCUPYIOTCS U NepecTaroT U3MEHSTLCS;

BENUYMHbI  3dpheKkTUBHOrO pagmyca Rogai (UnKn, COOTBETCTBEHHO, MOMYLUMPUHBI

(5201
B ...
2pdi/  HaccunTbiBatoTes Mo dhopmynam (99) u (118).

Ecnn Ha cTtagum paccesiHusi NpoMcXoauT NOBTOPHOE M3MEHEHME MIOTHOCTU - BbIGpOC
CHOBa CTaHOBUTCH "TsxenbiM" ra3om, TO npouenypa pacyeTta BO3BpaLlaeTcs K cTaHO4apTHOM
npouenype pacyerta pacnpoctpaHeHua "Taxenoro" rasa, onucaHHou B JaHHOM PykoBofcTBe.

[aHHas npouenypa NOBTOPSETCA OO0 3aBepLUeHUs pacyeTa.
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