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MpeaucnoBue
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2 NMPVWHAT 1 BBEAEH B AEWCTBWE MocTtaHoBneHuem Mocctanaapta Poccum ot 3 asrycta 1998 r. Ne 304

3 BBEJEH BINEPBbIE

1 O6nacTb NnpuMeHeHuA

HacToawmn crangapT yctaHaBnueaeT oblime TpeboBaHus noxapHoin 6e3onacHOCT K TEXHOMOIMYECKUM npoLieccam
pasnUYHOro HasHayYeHUst BCeEX OTpacien SKOHOMUKM CTpaHbl U Nobbix hopM COGCTBEHHOCTM NPY MX NPOEKTUPOBaHWUN,
CTPOUTENBCTBE, PEKOHCTPYKUMMW, BBOAE, 3KCMyaTauuuv U NpekpalleHun aKcnnyaTaumu, a Takke npu paspaboTtke u
M3MEHEHUN HOPM TEXHOSIOTMYECKOro MPOEKTMPOBaHUA W APYrMX HOPMATMBHBLIX [OKYMEHTOB, pPerfiaMeHTUPYoLWmnX
MeponpuaATUS No obecrneyeHuto MoXapHOMW 0e30MacHOCTUM Ha NPOM3BOACTBEHHbIX ObObekTax M npu paspaboTke
TEXHOJTOMMYECKNX YacTeN MPOEKTOB, TEXHONOrMYECKMUX PErNIAMEHTOB.

HacTosimi cTaHgapT He pacnpocTpaHsaeTcs Ha:

- A0epHble peakTopbl U nNpeanpuaTma no npown3BoacTBY, nepepaﬁoTKe N XpaHEeHUK paanoakTUBHbLIX BeLLeCTB U
mMaTepunanos;

- NpeanpuaTna no Npon3BoACTBY U XpaHEeHUI0 NPOMbILLNEHHbIX B3pbiBYaTbIX BELWECTB U 6oenpv|nacoa;
- KOCMUYeECKME OOBbEKTBI U CTapTOBbl€ KOMMJIEKCbI;
- 06bEKThI, CBSI3aHHbIE C nposegeHnemM noABOOHbIX U NOO3EMHbIX pa60T;

- BCE BWAbl TPAHCMOPTHbLIX onepauuin (3a UCKMYEHMEM TPaHCMOPTHLIX OnepaLuii, MPOM3BOAMMBIX Ha TeppuUTOpUM
npeanpuaTns);



- nepepa60TKy N NKkBMgaunio TOKCUYHbIX U ONMacHbIX OTXOO0B;

- YHUYTOXEHNE XMMUYECKOro opyxumna.

2 HopmaTuBHble CCbINKU

B HacTosiem CTaHAdapTe UCNosib3oBaHbl CCbIJTIKN Ha crneayruwlne ctaHgapThbl:

FOCT 9.049-91 EC3KC. lMNonumepHble maTtepuanbl U UX KOMMOHEHTbl. MeToabl nlabopaTopHbIX UCMbITAHUA Ha
CTOWKOCTb K BO3AEWCTBUIO NNECHEBbIX rpnubos

FOCT 9.050-75 EC3KC. TlokpbiTus nakokpacoudHble. MeToabl NnabopaTopHbIX MWCMbITAHUA HA CTOMKOCTb K
BO3[EMNCTBUIO NNECHEBLIX rPMOOB

FOCT 12.1.004-91 CCET. NoxapHas 6e3onacHocTb. ObLime TpeboBaHus

FOCT 12.1.044-89 CCBT. NoxapoB3pbiBOONACHOCTb BELLECTB 1 MaTepuanoB. HoMeHknaTypa nokasartenemn u metogsl
ux onpegeneHus

FOCT 12.3.046-91 CCBT. YcTaHOBKM NOXapoTyLleHNst asToMmaTnyeckme. O6Lme TexHndyeckue TpeboBaHms
FOCT 4765-73 Matepwuanbl nakokpacoyHble. MeTon onpeaeneHnss NpoYHOCTH Npu yaape

OCT 5233-89 Matepuansl nakokpacoyHble. MeToa onpeaenexHns TBepaoCcTy No MasTHUKOBOMY nNpubopy
FOCT 15140-78 MaTepuanbl nakokpacodHsle. MeToabl onpeaeneHust agreanm

FOCT 19433-88 Npy3bl onacHble. Knaccudumkaumsa u mapkuposka

FOCT 26952-86 MopoLwukn orHeTywaime. Obwme TexHnyeckne TpeboBaHNst U MeToabl UCTIbITAHUI

FOCT 30247.0-94 KoHcTpyKumm cTpouTenbHble. MeToapbl CMbITaHU Ha OrHeCcTonKocTb. O6Lwme TpeboBaHus

FOCT 30247.1-94 KoHCTpyKuMu cTpouTenbHble. MeToabl UCMbITAaHWA Ha OrHECTOMKOCTb. Hecyuive n orpaxgarome
KOHCTpYKUUK

FOCT 30247.2-97 KoHCTpyKUMmM cTpouTenbHble. MeToabl UCNbITaHUA HAa OrHECTOWMKOCTb. [1Bepu 1 BopoTa.

FOCT P 50680-94 YcTaHOBKM BOASIHOTO MOXapOTyleHus aBTomaTuyeckne. OOwme TexHudeckme TpeboBaHus.
MeToab! ucnbiTaHUn

FOCT P 50800-95 YcTaHOBKM NEHHOrO NoXapoTyLleHUst asTomaTtuyeckme. ObLme TexHnyeckme TpebosaHus. Metoabl
MCcNbITaHUN

FOCT P 50969-96 YcTtaHOBKM ra3oBOro noxapoTyleHus aBTomatudeckume. OB6wme TexHudeckue TpeboBaHwus.
MeToabl ucnbiTaHun

FOCT 51043-97 YCTaHOBKM BOASHOrO WM MEHHOro MOXapoTylweHusa aBTomaTundeckue. OpocuTenn CrnpuHKMNEpPHbIE U
apeHyepHble. O0Wwue TexHnyeckue TpeboBaHusa. MeToabl UCnbITaHWUA

3 OnpepeneHusn

3.1 B HacToswem CTaHAapTe NPUMEHANT crieayroune TepMnHbl C COOTBETCTBYHOLLMMK onpeaeneHnamum:

3.1.1 aBapusi: PaspylleHue COOpYXXeHWA W (MNKM) TEXHUYECKUX YCTPOWCTB, MPUMEHSIEMbIX Ha OMacHOM
NPOU3BOACTBEHHOM OOBEKTE, HEKOHTPONIMPYEMbIN B3PbIB U (MNN) BEIGPOC ONacHbIX BELLECTB.

3.1.2 kpynHas aBapus: ABapuisi, Npy KOTOPOI TMBHET He MeHee AeCSTU YErnoBeK.



3.1.3 npoekTHass aBapusi: ABapusi, AN KOTOpPOW oGecrnevyeHne 3agaHHOro YpOBHS 6e30MacHOCTV rapaHTMpyeTcst
NpeaycMOTPEHHBIMU B MPOEKTE NMPOMbILLIIEHHOTO NPEANPUATUA CUCTEMaMK oBecrneyeHns Ge3onacHoCTH.

3.1.4 makcnmanbHas npoekTHas aBapus: NpoekTHas aBapua ¢ Hanbornee TsHXenbIMU NOCNeACTBUSMM.

3.1.5 6esonacHocTb: CocTosiHME 3alULLEHHOCTVW MpaB rpaxgaH, NpUpodHbIX OOBLEKTOB, OKpyXalwen cpeabl u
MaTepuarnbHbIX LEHHOCTEN OT NOCNEeACTBMIN HECHYaCTHBIX CNyYaeB, aBapuin 1 KaTacTpod Ha NPOMBbILLMEHHBLIX O6beKTax.

3.1.6 noxapHaa GesonacHocTb: COCTOsSIHME 3aLLMLLEHHOCTU JIMYHOCTM, MMYLLecTBa, obLiecTBa M rocygapctea OT
noXxapos.

3.1.7 roptovass Harpyska: [optoune BellecTBa M MaTepuarnbl, PacrofioXeHHble B MOMELLUEHUM MM Ha OTKPbITbIX
nnoLuaakax.

3.1.8 orHeHHbIN Wwap: KpynHomaclwtabHoe anddy3noHHoOe nnams cropatoLlen Maccel Tonnuea uny naposoro obnaka,
NoAHUMaloLLLEECH Haf NOBEPXHOCTLIO 3EMIN.

3.1.9 onacHocTb: [loTeHunanbHasi BO3MOXHOCTb BO3HWKHOBEHWSA MNPOLECCOB WS SABMEHUN, CMOCOGBHbIX BbI3BaTb
nopakeHne naemn, HAHOCUTb MaTepuanbHbIN yu.l,ep6 N paspywmnTenbHO BO34eNCcTBOBaTh Ha OKpYyXatoLyto aTMOC(bepy.

3.1.10 aHanu3 onacHocTu: BbisBneHne HexenaTternbHbIX COObITMI, BNekylmx 3a cobor peanusaumio onacHocTH,
aHanuM3 MexaHu3ma BO3HWKHOBEHWSI Takux cobbiTMn M macwTaba ux BenuyuHbl, CNOCOGHOro okasaTb nopaxarowee
nencTeune.

3.1.11 onacHbin napameTp: lMapameTp, KOTOPLIN NPU OOCTUKEHUUM KPUTUYECKUX 3HaYeHM cnocobeH co3gaBaTb
OMNacHOCTb Afsi pacCMaTpMBaeMoro pofa AesTenbHOCTH.

3.1.12 oueHka pwucka: PacdeT 3HayeHUN WHOMBUAOYaNbHOrO W COUManbHOro pucka pAns paccMmaTpMBaemoro
nNpeanpuaTUa N CpaBHEHME ero C HOPMaTUBHBIMU 3HAYEHUAMMU.

3.1.13 vHamBMAayanbHbI puck: BepoATHOCTL (4acToTa) BO3HWKHOBEHUS OMacHbIX (HaKTOpPOB MoXapa M B3pbiBa,
BO3HMKalOLLasa Npy aBapuv B onpegeneHHon To4ke NPOCTPaHCTBa. XapakTepuayeT pacnpeaerneHne pucka.

3.1.14 coumanbHblii puck*: 3aBUCMMOCTb BEPOSITHOCTU (YACTOTbI) BO3HUKHOBEHMUSI COBLITUIA, COCTOSALLIMX B MOPaXeHUM
onpeaeneHHoro Y1cna niogei, NoABEpriUnXca nopaxaroLwyM BO3AEeNCTBMAM MnoXapa W B3pbiBa, OT YMcna 3TUX Nioaei.
XapakTepusyeT MacliTab NnoxxapoB3pbIBOOMNACHOCTHU.

* CoumanbHbI PUCK OLLEHNBAETCA MO MOPAXEHUIO HE MEHEE eCATU YEnoBekK.

3.1.15 noxap: HeKOHTpONupyemoe ropeHue, MpUYnHAKLWEee MaTepuanbHbii yuwepb, Bpea XW3HW W 3[0POBbLIO
rpaxgaH, uHTepecam obLiecTsa 1 rocygapcTaa.

3.1.16 pa3smep 30Hbl: [1POTSKEHHOCTb OrpaHMYEHHOW KakMM-NMbBo o6pa3oM YacTu NPOCTPaHCTBA.

3.1.17 noporoBoe konn4ecTBO BewecTBa: MuHMManNbHOE KONMUMYECTBO E€4VMHOBPEMEHHO Haxoasierocss B
NPOU3BOACTBE BeLLECTBa, KOTOPOe onpefenseT rpaHuly Mexay TeXHONOrMyeckumMu npoueccaMmyv U TeXHONOrMYecKumMm
npoueccamu NoBbILLEHHOW MOXapHOW ONacCHOCTM.

3.1.18 TexHonormyeckuin npouecc: Yactb NpoM3BOACTBEHHOIO NpoLecca, CBA3aHHasi C AEUCTBUSIMU, HanpaBrieHHbIMU
Ha U3MeHeHWe CBOMCTB 1 (MNK) COCTOSIHMSA obpaLLatoLLMXCsl B NpoLiecce BELLECTB U U3aenuil.

3.1.19 Bpewms Cpa6aTbIBaHMﬂ N BpeMA OTKIHOYEHUA: I'Ipome>|<yT0|< BpeMeHMN OT Ha4dana BO3MOXXHOro nocTtynieHusa
roptoyero seulectsa 13 prGOHpOBO/J,a (nepd)opau,vm, pas3pbiB, NIBAMEHEHNE HOMUHaNbHOIo AaBrieHnA 1 T.I'I.) A0 NoJsiHoro
npekpalleHna NocTynneHna rasa unn Xnakoctm B nomMmelleHue.

3.1.20 pasrepmeTunsauusa: Hambonee pacnpocTpaHeHHbIN cnocob NoxapoB3pbiBO3aALLUTLI 3aMKHYTOro ob6opyaoBaHus
W MOMELUEHUN, 3akMioYalolWMNCa B OCHAWEHUW WX MpeaoXpaHuTenbHbiMM  MembpaHamu u  (Mnn)  apyrumm
pa3repMeTU3VpyOLWMMN  YCTPOWCTBAMM C TakoW nnowagelo cOpocHOro ceyeHusi, KoTopas [JdocTatoyHa [Ans
npefoTBpalleHns paspylueHns obopyaoBaHWs WM MOMeLeHWss OT pocTa W3BbITOYHOrO AaBneHus Npu CropaHun
roproymnx cmecen.

3.1.21 OrHecToMKOCTb TEXHONOrMYeckoro oGopynoBaHus: MNMPoMeXyToK BpeMeHU, B TeYeHUe KOTOPOro BO3AENCTBUE
CTaHZapTHOro o4ara rnoxapa He NPUBOAUT K NoTepe pyHKLMOHAaIbHbIX CBOUCTB 060pYA0BaHUS.



4 OOLwMe NonoXeHus

4.1 Tlpu TEXHWKO-3KOHOMWUYECKOM OBOCHOBAHUWM CTPOUTENbCTBA, NMPOEKTUPOBAHMM TEXHOMOrMYEcKoro npouecca u
pa3meLLeHNN TEXHOMNOIMYeCcKoro 0bopyAoBaHNS JOMMKEH NMPeayCcMaTpBaTLCH KOMMIEKC Mep Mo o6ecneyeHnio NoxapHom
6esonacHocTL.

4.2 Mo ypOoBHIO NOXapHOW OMAacHOCTU TEXHOMOIMYeCcKe NPoLecChbl pa3aensaoTes Ha:

- TexHonormn4yeckume npoteccol NOBbILLEHHON ONAacHOCTH, B KOTOpPbIX o6pau.|,a|0Tc;| noXxaposB3pblBOOMNaCHbLIE BeLleCTBa B
Konn4yecrtBe, paBHOM UInn oonbLuem NoOpOroBoro 3Ha4eHud, ykasaHHoOro B Tabnuue 1;

- TeXHOoJiorm4eckme npouecchbl, B KOTOPbIX o6pau_\ar0Tc;| NnoXapoB3pblBOONACHbIE BelWleCTBa B KoONin4yecTese, MeHbLLEM
NoporoBoro 3Ha4YeHnd, ykasaHHoOro B Tabnuue 1.

Tabnuua 1

nOpOFOBOG KoJfin4ecTBO BelleCTB AlA TeXHOoJNTIorm4eCcKkux npom3soancte

HaumeHoBaHVe BeLLecTB UNu rpynn BeLlecTs KaTteropusi onacHoctu Moporosoe
no FOCT 19433 KONN4ecTBO
BELLEeCTB, T, HE
MeHee

["a3bl roptoune cxatble, CKUKEHHbIE N PACTBOPEHHLIE NO4 AAaBNEHNEM

Auetvnen ©,H, 231 50
Bopopoa H, 231 50
CephucTbiit Bogopoa H, 3 241 50
Okewng atuneHa (CH, ), O 241 50
Avmuak MH, 241 500
Bce ocTtanbHble cxaTtble, CXMKEHHbIE U 231, 232, 241, 911 200

pacTBOpEHHbIE Noa AaBlieHNneM roptovme rasbl

JlerkoBocnnameHsitoLMecst roprodmne XngKkocTtu

Okewg nponunera & 43H 0 311 50
Bce ocTtanbHble NerkoBocninamMmeHstoLLnecs n 311, 312, 321, 322, 200
roptoyme XuakocTu 324, 325, 335, 314,

315, 323, 331

Teepable BellecTsa

CamopasnaratoLmecs BellecTsa 415, 416, 417, 418, 10
521, 522, 523

OkucnsioLme BellecTsa

Kucropoa xwakuin O 212 2000




Hutpat ammonnst MH MO, 511 5000

Xrnopart Hatpusi MaClC, 511 250

Mepokcng MeTunaTunkeToHa (KoHUEeHTpaums bonee 523 250

60%)

Mepokena meTunnsobyTunkeToHa (KOHUEHTpauus 523 50

6onee 60%)

HapykcycHas kucnota (koHueHTpauums 6onee 60%) 522 50

CH,COO0OH

Xnop Cl, 222 50

Bpom B, 832 500

Okenapl asota  M,0, M0, 512 50
MprmeyaHusa

1 HaumeHoBaHMsi knaccoB (MOOKNAcCOB) OMAaCHbIX BELLECTB MNpuBEAEHbl B COOTBETCTBMMU C
FOCT 19433.

2 lMoporoBble KonMYecTBa onacHbiX BelecTB, oTHocsAwmxes no FTOCT 19433 k kateropusm 434
n 437 (camoBo3ropatolymecs TBepable BellecTBa), krnaccy 8 (edkme U KOPPO3MOHHO-aKTUBHbIE
BellecTBa), kateropuam 436 n 438 (TBepable NErkoBOCMNIAMEHSIOWMECS BELLECTBA), KaTeropmsam
425, 913 wu 921 (BewiecTBa, roptoune rasbl nNpy B3aMMOLAEWCTBMM C BOAOM), AOIDKHbI
CornacoBbIiBaTbCA CO  CneumanbHO  YMOSIHOMOYEHHbIMU  FOCYAAPCTBEHHLIMU  OpraHaMmu Mo
6€e30nacHOCTY B MPOMBILLIIEHHOCTW.

3 MNpu coBMeCTHOM Mcnonb3oBaHUn HecoBMecTMMbIX Mo TOCT 12.1.004 BellecTB MX NOPOroBoe
KONMMYeCTBO [AOMKHO ObiTb COrMacoBaHO CO crneuuanbHO YNOMHOMOYEHHBIMU FOCY4apCTBEHHBIMA
opraHamu no 6e30nNacHOCTV B NPOMbILLIIEHHOCTM

4.3 MNpuBegeHHbIe B Tabnuue 1 KonMyecTBa ONacHbIX BELLECTB OTHOCAT:
- K OQHOMY XPaHWUNuLLy UnmM ogHOWN TEXHONMOIMMYECKOWN YCTaHOBKE;
- K Fpynne XpaHunuiy, uim TEXHONOMMYECKMUX YCTaHOBOK, PacCTOsIHME Mexay KoTopbiMu MeHee 500 M.

Ecnn Ha npeanpuaTun XpaHAT BelleCTBa pPa3HbIX HauMeHOBaHWN, TO npn oueHKe npegenbHoO AonyCTUMOro ux
Konun4yecTBa cnenyet Ucnonb3oBaTtb KleTepvu7| agaAnTUBHOCTHU & ) paCC‘-MTaHHbIVI no (bopmyne

®
G = my Sy, (1]
il

rge ™; - Macca I -ro onacHoro BeLlecTBa, T;

Minp - NpeaensHo gonycTiumas macca f -ro BewecTsa, T, no Tabnuue 1.

Ecrm 3 21 , TO TEXHONOIrNYECKNM npouecc OTHOCAT K TeXHOJNorm4ecknm npoueccam NOBbLILLEHHOW OMaCHOCTM.

4.4 TMoxapHas 6e30MacHOCTb TEXHONOMMYECKUX MNpOLeccoB obecrneynmBaeTcs B COOTBETCTBMM C TpeboBaHUSIMU
HacTosiwero ctangapta, FOCT 12.1.004, a Takke OENCTBYHOLLUX HOPM 1 NpaBul.



5 Ob6ecneyvyeHue NoxapHon 6e30NacHOCTU TEXHOIONMYECKMX NPOLIECCOB MNOBbILLEHHON
OnacHoOCTH

5.1 TexHuKo-3kOHOMUYEeCckoe OBOCHOBaHWE CTPOUTENbCTBA W MPOEKTbl TEXHONMOMMYECKUX MPOLECCOB MNOBbILLIEHHOMN
OMacHOCTWM MOAMexaT TrOoCy4apCTBEHHOW 9KCMepTM3e MO MoXapHoW 6e3onacHocTW, NpPOBOOUMON  OpraHamwu
rocyapCTBEHHOWN NPOTUBOMNOXAPHOW CryX6bl B COOTBETCTBUM C UX KOMMETEHLUMEN.

[ocynapCTBEHHYO 3KCNEpTU3y MNPOBOAAT B LUENsAX YCTAHOBMEHWS COOTBETCTBUS MNPOEKTHbIX MaTepuarnoB
TpeboBaHUSAM 3aKOHOAATENbLCTBA, HOPMaM M NpaBuiaM NoXxxapHon 6e30nacHOCTM N OLEHKM NOSTHOTbI, 06OCHOBAHHOCTU U
A0CTaTOYHOCTUN NpeaycMmaTpmMBaeMblx Mep no obecneyeHnto noxapHon 6e3onacHoOCTy.

5.2 Mo pesynbTatam npoBedeHUst IKCMEPTU3bl COCTABMSIETCS IKCMEPTHOE 3aKrioyeHWe, COAepXallee OLeHKY
[OMYCTUMOCTM 1 BO3MOXHOCTU MPUHATUS PELLEHUS O peann3aumnm obbekta aKCrepTuabl.

5.3 Peanuaauusa TexHonorm4eckoro npotecca (BK.I'IlO‘-iaH CTPOUTENbCTBO U KOHCprKLl,VIIO) AO0JKHa OCyLeCTBNATLCA No
npoeKkTam, UMerLLNM NONOXUTelbHOe 3aKrto4eHne FOCYﬂapCTBeHHOVI KCNepTn3bl.

5.4 TpeboBaHuns noxapHon 6e30nNacHOCTW K YCTPOWCTBY, W3rOTOBMEHWIO M 3KCniyatauum obopyaoBaHus Ans
TEXHOMOMMYEeCKUX MPOLLECCOB NOBbLILLEHHON MOXAPHOW ONacHOCTM YCTaHaBMMBAKOTCA HOPMaMy 1 NpaBuiaMy NnoxapHowm
6esonacHocTu.

MN3rotoButens obopyaoBaHWsa ycTaHaBMMBaeT B TEXHUYECKOW AOKYMEHTauuu YCrioBUSA U OrpaHUYeHus MpUMeHeHWs

obopynoBaHusi, TpeGoBaHUS MO €ro TeXHUYEeckoMy OOCMYXMBaHUIO, PEMOHTY, YTUNU3aUMM W Opyrue Mepsbl,
obecneyvBatoLLe NoxapobesonacHyko aKCnyaTauuio BeiMyckaemMoro oGopyaoBaHus.

6 AHanun3 NoXapHom oNnacHOCTU TEXHOJIOINM4YEeCKMX NpoLieccoB
6.1 OLI,eHKy I'IO)KapHOl71 0e30nacHOCTM  TEXHOMOMMYECKUX npoueccos NOBbILLIEHHON I'IO)KapHOI7I OnacHOCTU
OCyLLEeCTBNAKT C NOMOLLbIO KpUTEPUEB!
- MHOMBUOYarbHOro pucka;
- coumnanbHOro pucka,
- pernameHTnpoBaHHbIX NapamMeTpoB I'IO)KapHOI7I OMacHOCTU TeXHOJTOMNM4YeCKnx npoLeccos.

6.2 lMNMoxapHasi 6e30nacHOCTb TEXHONOMMYECKNX NPOLIECCOB cunTaeTcsi 6e3ycrnoBHO BbIMOIHEHHOW, eCNW:
o -,
- HOuBUAYyanbHbIA pUcK MeHblue 10 — ;
o =7
- coumarnbHbIn puck MeHblue 10 .

- o i
Okcnnyataums TEXHOMOMMYECKMX MPOLIECCOB ABMAETCA HeAOMyCTUMOW, eCnu MHAMBUAYyarnbHbI puck 6onblwe 10
Unu coumaneHbii puck 6onbwe 10 -5 .

SKCI'IJ'IyaTaLlI/IFI TEXHONOrM4yeCcKknx npoueccoB npu npoMeXyTo4YHbiX 3HAa4YEHUAX PUCKa MOXEeT ObITb gonyuleHa nocne
nposeaeHUda OONOJIHUTENbHOro 0060CHOBaHus, B KOTOPOM 6y/:|,eT nokasaHo, 4TO npeanpuHATbl BCE BO3MOXHbIE U
OOCTaTO4YHble Mepbl ANA YMeHbLUEeHNA no>+<apH0|7| OnacHOCTWU.

6.3 OLl,eHKy NOXXapHOWM ONaCHOCTU TEXHOSOMMYECKNX NPOLLECCOB cnenyet npoBOoAUTbL Ha OCHOBE OLUEHKM UX PUCKa.
B cny4yae HeBO3MOXHOCTU npoBeneHuns Takon OLEHKN (Hanpvlmep n3-3a OTCYyTCTBUA HeobxoaAnMbIX ,El,aHHbIX)
OonyckaeTcda WUCNoNb3oBaHME WHbIX KpUutepues no>|<apH017| 6€e30MacHOCTN TEXHONOMMYECKNX npoueccos (,D,OI'IyCTIAMbIX

3HAYeHWI NapameTpPoB 3TUX NPOLIECCOB).

B astom cnyyae pewnictBue TpebGoBaHMM 6.2 Ha OLEHKY MOXApPHOW OMACHOCTU TEXHOJOTMYECKUX MPOLECCOB He
pacnpocTpaHseTcs.



6.4 lpn oueHKe nOXapHOW OMaCHOCTU TEeXHOMOrMYeckoro npolecca HeobxoaMMO OLEHUTb pacyeTHbIM Unn
SKCNnepuMmeHTarnibHbIM NyTeM:

- n36bITOYHOE AaBneHue, pa3BMBaeMoe NpW CropaHyWM ra3onapoBO3ayLUHbIX CMecew B NoMeLleHun (mpunoxexve A).
[MpenenbHO gonycTuMble 3Ha4YeHUs NpuBeAeHbl B Tabnuvue 2;

- pasMep 30H, OrpaHMYEHHbIX HWKHUM KOHLIEHTPaLMOHHBLIM npeaenomM pacnpoctpaHeHnsa nnamenu (HKIMP) rasos u
napos (npunoxexue b);

- WHTEHCUBHOCTb TEMSIOBOrO U3nyyeHuss npu noxapax nponueoB JIBXX u MK gns conoctaBneHuss ¢ KpUTUYECKMU
(NpefenbHo  AONYCTMMBIMM) 3HAYEHWAMU MHTEHCUMBHOCTM TEMSIOBOrO MOTOKA [ANA 4YeroBeka W KOHCTPYKLMOHHbBIX
maTepuanos (npunoxeHve B). MpeaenbHO AoNycTMMbIe 3Ha4YeHNUs NpuBedeHbl B Tabnuue 3;

- pa3mepbl 30HbI pacnpocTpaHeHus obrnaka roprtouMx rasoB U NapoB Npu aBapumn AnNs OnpefeneHus onTUManbHON
pacCcTaHOBKM NI0AEN U TEXHWKW NPW TYLLEHWM NoXapa 1 pacyeTa BpeMeHWN AOCTUXEeHNs 06nakoM MEeCT 1X pacrnonoXeHus
(npunoxexue IN);

- BO3MOXHOCTb BO3HMKHOBEHUS 1 MopaXatolee BO3aencTBME "OrHeHHOro Wwapa" Npy aBapun Ans pacyeta paguycoB
30H MOpaXKeHWst Niogeil OoT TennoBOro BO3AENCTBUS B 3aBUCMMOCTM OT BMAa M Macchl Tonnuea (npunoxexue [).
MpenenbHO AOMYCTUMble 3HaYeHUs NpuBeAeHbl B Tabnvue 4;

- napameprl BOJIHbl JaBleHnd I'Ipl/| CFOpaHI/II/I rasonapoaosnywalx CMGCGIZ B OTKprTOM I'IpOCTpaHCTBe (I'IpVIJ'IO)KeHI/Ie
E);

- nopaxatolyme chakTopbl Npu paspbiBe TEXHOMOrMYeckoro obopyaoBaHUs BCNeACTBME BO3OENCTBUSI HA HEro ovara
noxapa (npunoxexue X);

- MHTEHCMBHOCTb UCMAapEeHNs rOpIoYMX XUAKOCTEN N CXMKEHHbIX ra3oB Ha OTKPbITOM MPOCTPAHCTBE M B MOMELLEHUM
(npunoxexune W);

- TemrnepaTypHbIi pexum noxapa Ans onpegeneHns Tpebyemoro npegena OrHECTOMKOCTU  CTPOMTENbHbIX
KOHCTpyKumi (npunoxexue K);

- TpebyeMmbli Npeaen OrHeCTOMKOCTU CTPOUTENbHBLIX KOHCTPYKLUMIA, 06ecneunBaolmii LENOCTHOCTb OrpaxaatoLLmnx 1
HeCyLLMX KOHCTPYKLMIA NOXapPHOro OTCeKa C TEXHOMOrMYECKMM MPOLLecCcoM npu cBOBOAHOM pasBUTUM peanbHOro noxapa
(npunoxetue J1);

- pa3mep CrMBHbIX OTBEPCTUI AN FOPHOYNX XKUAKOCTEN B NOAAOHAX, OTCEKAxX U CEKLMAX NPOM3BOACTBEHHbIX y4aCTKOB.
Mpy 3TOM nnowaab CrMBHOTMO OTBEPCTUS OOIMKHA OblTb TakoOW, 4TOObI MCKIIOYMTL NEepenvB XuAkocTu 4vepes 6opT
OrpaHnYMBaloLLEro yCTPONCTBA M pacTekaHne XnAKoCTh 3a ero npegenamm (npunoxexue M);

- NapameTpbl NApPOBbIX 3aBEC A5 NPeaoTBPaLLEHNS KOHTaKTa Napora3oBbiX CMECEN C UCTOYHUKAMK 3axuraHus. [Npu
3TOM 3aBeca LOSKHA UCKNYaTb NPOCKOK roproYen cMecn B 3almuiaemMyro 30Hy obbekTa (npmno»(eHme H);

- KOHUEHTpauuio ¢rermMaTu3aTopoB Ans ToplouMX CMEcel, HaxoAsWMXcs B TEeXHOMOrM4yeckux annapatax Wu
obopynoBaHuu (npunoxexue M);

- Apyruve nokasaTtenu noXXapoB3pbiIBOONACHOCTU TEXHOJIOTMYEeCKOro npoiecca, Heobxoaumble AN aHanmMsa ux
OnacHOCTU U paccynTbiBaeMble N0 MeToOAUKaM, pa3pa6aTb|BaeMb|M B cneunann3npoBaHHbIX opraHu3aumax.

BbiGop HeoGXxoaMMbIX MapamMeTpoB MOXapHOW ONacHOCTU A 3a4aHHOr0 TEXHOMOrMYecKoro npolecca onpeaensor
Mcxoda U3 paccmaTpuBaeMbix BapuaHTOB aBapuit (B TOM 4ucrie KpynHasi, NPOeKTHasi ¥ MakcuMarnbHasl) U CBOWCTB
onacHbIX BELLEeCTB.

3HaueHNsa JONyCTUMbIX NapamMeTPOoB MOXapPHON OMACHOCTU AOMKHbI BbITh TAKUMM, YTOBbLI MCKIMOYUTL TMBenb noaen u
OrpaHUYMTL pacnpocTpaHeHne asapuM 3a Mpefdesisl PacCcMaTpMBaeMOro TEXHOSOMMYEeCKoro npouecca Ha apyrve
06BbEeKTbI, BKIMOYasA OMnacHble NPOM3BOACTBEA.

Tabnuua 2

Hpeneano AonyctumMoe M306bITOYHOE AaBrneHue npu cropaHuun ra3o-, napo- nnu
NblNneBO3A4YyLWHbIX cMecen B NOMeELLUEHNAX UNu B OTKPbITOM NpOCTpaHCTBE




CTteneHb nopaxeHud

MN36biToYHOE AaBneHue,

klMa
[MonHoe paspylweHve 3gaHui 100
50%-Hoe paspyLueHne 34aHnN 53
CpeaHve noBpexaeHus 3aaHun 28
YMepeHHble MNOBPEXAEHVS 30aHWMi  (NMOBpPEXOEHUE BHYTPEHHUX 12
neperopoaok, pam, Bepen 1 T.M.)
HwxHWI nopor noBpexaeHust Yenoseka BONHON AaBneHns 5
Manble noBpexaeHus (pa3buta 4acTb OCTEKNEHMS) 3

Tabnuua 3

I'Ipe,qeano AonyctuMasd MHTEHCUBHOCTb TeNJ10BOro n3ny4eHums noXxapos npuianBoB nBXn

X
CTteneHb nopaxeHus MNHTEHCUBHOCTL
TENIOBOro U3ny4yeHus,
KBT/m :
Be3 HeraTuBHbIX NOCNEACTBUI B TEYEHUE ANUTENBHOIO BPEMEHM 1,4
BesonacHo anst yenoseka B 6pe3eHTOBOW ofexae 4,2
HenepeHocumas 6onb 4yepes 20-30 ¢ 7,0
Oxor 1-i1 ctenexun Yepes 15-20 ¢
Oxor 2-ih ctenexun Yepes 30-40 ¢
BocnnameHeHne xnomnka-BonokHa yepes 15 MuH
HenepeHocumas 6onb vepes 3-5 ¢ 10,5
Oxor 1-1 cTeneHun Yepes 6-8 ¢
Oxor 2-11 cteneHmn Yepes 12-16 ¢
BocnnameHeHve apeBeCcHHbI C LLEPOXOBATON NMOBEPXHOCTBIO (BNAXHOCTb 12,9
12%) npu gnutensHocTh 0bnyyeHus 15 muH
BocnnameHeHne apeBecuHbl, OKpaLleHHON MacisHOW Kpackon no 17,0
CTpOraHol NoBEPXHOCTU; BOCMNamMeHeHne haHepbl

Tabnuua 4

MpepenbHO gonycTumas [osa TensioBOro U3nyvyeHusi npu Bo3aencTBumn "orHeHHoro wapa"

Ha 4yerioBeKa

CTteneHb nopaxeHuq [osa TennoBoro nany4veHus,



Ooxim?
Oxor 1-11 cTenexHn 1,2_105
Oxor 2-11 cTenexHn 2,2_105
Oxor 3-i1 ctenexun 3,2,105

MpuMedaHme - [losy TennoBoro uanyvexns L, ,El,)K/M2 , paccunTbiBaOT MO hopmyne
& = gf,.
roe & - UHTEHCMBHOCTb TEMNOBOro n3nyyeHns "orHeHHoro wapa", Bt/m z ,
£, - Bpems cylecTBOBaHNA "OrHeHHoro Lwapa”, c.

g " f5 BbIYMCNAOT B COOTBETCTBUN C NpUnoxeHmem [

6.5 K MeponpuaTvam no CHMXeHWI0 NOCNeACcTBUIA noXxapa crnegyeTt OTHOCUTB:

- OrpaHNYeHne pacTekaHUsa roproUnX XNOKOCTEN MO LieXy UM NPOM3BOACTBEHHOM NNOLaaKe;

- YMEHbLUEHNE UHTEHCVMBHOCTW MCNApPEHUs FOPIOYNX XXUOKOCTEN;

- aBapUNHBIN CNUB roprOYUX XUOKOCTEN B aBapUMHbIE eMKOCTU;

- YCTaHOBKy orHenperpagutenen (npunoxexue P);

- OrpaHNYeHne Macchl ONacHbIX BELLECTB NPU XPaHEHUN U B TEXHOJOMMYECKNX annaparax;

- BOASIHOE OpOLLEHMe TEXHONOrMYeckmx annapatos ( npunoxexue C);

- onermaTmnsaumio roproYMx CMecel B annapaTax U TexHorornyeckom obopyaoBanum (npunoxexwue M);
- BBIHOC MOXapOoOonacHoro 060pyaoBaHUs B U30NMPOBAaHHbBIE MOMELLEHUS;

- MPUMEHEHME YCTPONCTB, CHWXaIOWUX AaBneHne B annapatax A0 6e30nacHOW BenuyvHbl NPy CropaHny rasoBbiX U
napoBO3AyLUHbLIX cMecen (npunoxexue T);

- YCTaHOBKY B TEXHOMOMMYeckom 060opyaoBaHUN ObICTPOAENCTBYHIOLLMX OTKIOHAOLLMX YCTPOWCTB;

- OrpaHuYeHne pacnpoCTpPaHeHUs NoXxapa C NOMOLLbH NPOTUBONOXAPHbLIX Pa3pbiBOB U Nperpag (npunoxeHue Y);
- MPYMEHEHME OrHE3aLLMTHbBIX KPAaCOK M MOKPLITUI (NpunoxeHue ©);

- 3aWUTY TEXHOITOMMYECKNX MPOLECCOB YCTAHOBKaMM NoXapoTywweHus (npunoxenune X);

- MPMMEHeHMe NoXapHoW curHanuaauum (Npunoxexve Ll);

- 00y4eHust nepcoHana npeanpuaTuiA cnocobam NMKBuAaLMmM aBapuii;

- co3faHue YCroBuWii AfiA CKOpeWlero BBoAa B AeNCTBME MNOApAasAeneHuin NoXapHoi oxpaHbl MyTeM YCTPOWCTBA
NOABbE3LOHbIX MYTEN, NMOXapHbIX BOAOEMOB 1 HAPYXHOIO NMPOTUBOMOXAPHOTO BOLOMPOBOAA.

6.6 PesynbTaTbhl aHanv3a napameTpoB MOXapoB3pbiBOGE30MNaCHOCTU Y MEPOMPUSTUIA MO CHVKEHWUIO MOCIeACTBUIA
noxapa AOMkHbl ObiTb y4TeHbl Npu paspaboTke NMaHOB MoKanu3auuyM M NUKBUZAALMUM MOXAPOOMNaCHbLIX CUTyauui u
aBapuu.

6.7 OLI,eHKy coumanbHOro U wvHOmMBMOyanbHOro pucka npu aBapun NpoBoAAT Ha OCHOBE pacydeTa nopakarwnx



haKkTopOoB Moxapa 1 NPUHATLIX MeP MO CHUKEHUIO MX BEPOATHOCTU U NMOCINeaCTBUIA.

PacuyeT MHOMBMUAYANbHOTO WM COUMAribHOTO puUcka OOMKeH ObiTb BLIMOSHEH ANt BO3MOXHOW MMGenu niogen kak Ha
npeanpuaTUM, Tak U 3a ero npegenamu (Npunoxenue LU, 3, O). Mpu 3ToM HeoGXoANMO PaccMOTPETbL BCE BO3MOXHbIE
CnocoGbl ero YMeHbLLIEHUS 1 0BOCHOBATL MPUHATBIA MUHUMATbHBIA PUCK.

PacueTHble 3Ha4eHusa pucka JOMKHbLI YA0BNEeTBOPSATL TpeboBaHuaM 6.2.

7 Mopsagok obecneyeHUss NOXXapHoOM 6€30MacCHOCTM TeXHONOINM4YeCKNX NPOLEeCCOB, OTIINYHbIX
OT NpPoLEeCCOB MOBbLILEHHOW NOXXapHOW OMaCHOCTHU

7.1 NpoeKkTMpoBaHMo TEXHONOrMYECKOro npoLecca AOMMKEH NpeaLecTBoBaTh aHanusa ero noxxapHon onacHoCTy.

BBog B akcnnyatauuio NpOMbILLNIEHHOTO OObeKTa [A0MNyCKaeTcst NMpu YCrOBUU BbIMOSIHEHNS TpeboBaHWUI NOXapHOW
6e3onacHoCT, MpPedyCMOTPEHHbIX MPOEKTOM W OTBEYallWMX [OEWCTBYHLWMM HOpPMaM W MpaBuram MnoxapHon
6e3onacHocTu.

7.2 AHann3 nNoXxapHoOW ONacHOCTM TEXHOMNOMMYECKMX NPOLECCOB AOMKEH BKIoYaTh:

- onpegeneHve NoxapHOW OnacHOCTU MCMONb3YLMXCA B TEXHONOrMYECKOM npoLecce BeLecTB U matepuanos (no
CMpaBOYHbIM AaHHbIM defepanbHOro 06aHka AaHHbIX MO MOXapOB3PbIBOOMACHOCTM BELLECTB M MaTepuanoB wnv
aKcnepuMeHTanbHO B cooTBeTcTBUM C  TpeboBaHusamm [OCT 12.1.044 Ha MeTposiorMyeckm aTTecToBaHHOM
o6opynoBaHun);

- M3y4YeHune TexHOoNorm4eckoro npouecca C Uenblo onpeneneHuna o6opy,qosaHV|9|, y4yaCTkoB wunnM MecCT, rae
cocpenoToYeHbl roptodmne matepuanbl Unn BO3MOXHO o6paaoBaHV|e nbifie- N napora3oBo3nyLHbIX FOPHYNX cmecen;

- ornpegeneHne BO3MOXHOCTN 0Opa3oBaHUs roptoyen cpeabl BHYTPU NOMELLEHWIA, annapaTtoB 1 TpyOonNpoBOAOB;
- onpegeneHne BO3MOXHOCTN 06pa3oBaHns B roployer cpeie UCTOYHUKOB 3aXKUraHus;

- nccnenoBaHve pasnuyHbIX BapyaHTOB aBapwii, NyTen pacnpocTpaHeHus noxapa v BbI6op NPOeKTHON aBapwu;
- pacyeT KaTeropun NOMELLEHNI, 30aHWUIN U HAPYXXHbIX YCTAHOBOK MO B3PbIBOOMACHOW 1 NOXAPHOW ONacHOCTY;

- onpefeneHne cocTaBa CUCTEM MPedoTBPAalLEeHUs Moxapa W NPOTUBOMNOXAPHOW 3alnTbl TEXHOMOTMYECKMX
MpOLLECCOB;

- paapaGOTKy MEPONPUATUIA NO MOBbLILLEHWNIO MNOXapHON 6e30MacHOCTN TEXHOMNOMMYECKMX npoueccoB N OTAENbHbLIX €ro
y4aCTKOB.

7.3 MNMoxapHasi onacHOCTb TEXHONOMMYECKNX NMPOLIECCOB ONpeaenseTcs Ha OCHOBE N3yYeHUs:

- TEXHOIMOIMMYECKOTro perfameHTa;

- TEXHOIOMMYECKOM CXeMbl NPOU3BOACTBA NPOAYKLMY;

- NokasaTenen NoXxapoB3pbIBOONACHOCTU BELLECTB M MaTepranos, UCMOMNb3YOLNXCA B TEXHOMOMMYECKOM MpoLiecce;
- KOHCTPYKTUBHbIX OCODEHHOCTEN annapaToB, MaLLUWH U arperaTos;

- CXeMbl pacrnonoXeHns B Liexe, Ha y4acTke Unm OTKPbITON MroLagke onacHoro obopyaoBaHus.

7.4 TexHoNoOrnyeckui pernameHT JOSMKEH ONpeaensTh:

- peLenTypy 1 OCHOBHbIE XapaKTEPUCTUKW BbiNyCckaemoii NPOAYKLMK, Cbipbsl, MaTepMarnos 1 nonynpoaykTos (CocTas,
(pU3MKO-XMMUYECKME CBOCTBA, NOKa3aTENU NOXapOoB3pbIBOONACHOCTM, TOKCUYHOCTb U T.N.);

- OTXOAbl MPOU3BOACTBA U BbIGPOCHI B aTMOCHheEpY;

- NapamMeTpbl TEXHOJTOTMYECKOro pexnma (}J,aBJ'IeHVIe, Temnepartypa, COCTaB OKUCNUTENBLHOM cpeabl U T.}J,.);



- NOpPAOOK NpoBeAeHNA TEXHONOrM4eCknx onepau,wh;
- cpeacTtBa KOHTPOJ1A 3a TeXHOJ10rM4eCKnmM npoLeccom;

- OCHOBHble npaBuna 6e3onacHoro BeAeHUs TEXHOSTOrM4YecKkoro npouecca, WcKnw4awuwine BO3MOXHOCTb
BO3HWUKHOBEHUA NOXXapoB.

I'Ipm N3y4eHNn TexXHONOornm4yeckoro perrnamMeHTa criegyet paccMaTpuBatTb BCe CTaguM TeXHONOrm4eckoro npoudecca,
Ha4nHaa C NOAroToBKU CbipbA U KOHYasA BblMyCKOM NMpoayKUUN.

7.5 MpuHUMNManbHas TEXHONOrMYeckas cxema Npou3BOACTBa NPOAYKUMU OOIMKHA ONpeaensaTb nocrnenoBaTenbHOCTb
TEXHOMOrMYecknx onepauui No NpeBpaLLeHUIo CbipbS B FOTOBYIO MPOAYKUMIO, NapamMeTpbl TEXHOOTMYECKOro pexunma,
MecTa BBOAa B NPOLECC CbIPbS Y BCMOMOraTernbHbIX BELLECTB, MECTa NOMyYeHUs NonynpoaykTOB M rOTOBOWM MPOAYKLUNN.

7.6 [aHHble O noapoonacHbIX CBOMCTBaX MNPeAcTaBnAlTCa ANS BCEX MMEKWUXCH Ha MPOU3BOACTBE OMNaCHbIX
BELLeCTB, MaTepuanoB, CMecel, MNOoNnyrnpoAykTOB WM rOTOBOW MNPOAYKLUUM C Y4ETOM OCOOEHHOCTEW WM napameTpoB
TEXHOMOrMYeckoro npouecca (AaBneHus, TemnepaTypbl, COCTaBa OKUCAUTENBHON Cpeabl 1 T.1.).

Ecnn Heobxoaumble AaHHbIE O NOXapoonacHbIX CBOWCTBAxX OTCYTCTBYIOT, TO UX CNeAyeT ONpeaenunTb ONbITHbIM NyTem
Ha yCTaHOBKax, MPOLUEeALINX aTTecTaumio Ha NpaBo NOMyYeHUst IKCNEPUMEHTAarbHbIX AaHHbIX B YCTAHOBIIEHHOM Nopsake,
UM C NOMOLLbI0 CTaHAapPTU30BaHHbIX pac4eTHbIX METOAOB.

7.7 B KOHCTPYKUMN TEXHOJIOTMYECKMX annapatoB, MaluluH U arperatoB AOJSTKHbI ObITb npegycMmoTpeHbl A0CTaTOYHble
Mepbl 3aLWKThI OT noxapa, obecneunBatoLme 6e3onacHOCTb UX paboTbl B COOTBETCTBUM C 5.4.

7.8 OueHKy onacHOCTM BO3HUKHOBEHMS MoOXapa W MyTeill ero pacnpocTpaHeHuUsl MPOBOOAT C MOMOLLBI CXEM
pacnonoXeHns onacHoro obopynoBaHWs, MOCTPOEHHbIX HAa OCHOBE MNMAHOB MPOW3BOACTBEHHBLIX 3[4aHWMA, YCTaHOBOK,
3TaXEPOK U NOMELLEHNIA.

Ha cxemax 1 kapTax ykasblBatoT:

- MecTa BO3MOXHOro 06pasoBaHu1s NOXapoB3pbIBOOMACHOW roptoyen cpeabl;

- Y4aCTKN BO3MOXHbIX aBapui U UX NPUYUHDI;

- BEPOSATHbIE NCTOYHUKUN 3aKUraHWs;

- NYTW pacnpoCTPaHEHNsI OTHS NP NOXapeE;

- NPeAYCMOTPEHHbIE MPOEKTOM Mepbl 3aLUUThl y4aCTKOB, Y3I10B 1 annapaToB OT noxapa.

7.9 Ha ocHoBe aHanu3a AOKyMeHTauuu, Nofy4yeHHOW B COOTBETCTBMM C 7.2-7.6 n 7.8, pa3pabatbiBaloT cuctemy mMep
no npefoTBpaLLEHMIO MoXapa W MNPOTUBOMOXapHOW 3almuTe TEXHONOMMYECKMX MNpPOLIeCCOB B COOTBETCTBMM C
TpeboBaHUsIMM OEVCTBYIOLLMX HOPMATUBHBLIX JOKYMEHTOB.

Mpun 3TOM HEOGXOANMO OOMOMHUTENBHO YYUTLIBATL:

- BO3MOXHOCTb 0OpasoBaHUSA JOKamnbHbLIX KOHLIEHTpAUWA TFOpHYMX CMEeCel y MeCT Bbixoga MapoB M ra3oB B
NnomeLLeHne y annapaTtoB, MOCTOSIHHO WM BPEMEHHO COOOLLAMLWNXCA C BHELHEN CPedon 4Yepe3 OTKPbITbIE JIHOKU,

AblxaTenbHble NUHUN, NpeaoxXpaHUTENbHbIe KnanaHbl U MMetoLLne OTKPbITblie NMOBEPXHOCTU UCNAPEHUS;

- Hanumune un 3PdPEKTUBHOCTL CUCTEMBI OTCOCa, npoayBkn WHEPTHbIM rasomMm w” 6ﬂOKI/1pOBKI/1 y annapatoB
nepnognyecKoro AencTeus, 3arpyska 1 pasrpyska KoOTopbIX CONpOBOXAAaETCA OTKPbITUEM JTHOKOB U KPbILLEK;

- 9(PeKTUBHOCTb OTBOAHLIX fMHMK Yy annapatoB M EMKOCTEW, OCHALLEeHHbIX AblXxaTenbHbiIMW YCTPONCTBaMM,
npegoxpaHuTerbHbIMU KnanaHaMmu, yCTpoMCTBaMu PYYHOMO CTPaBIMBAHWUS;

- paboToCnoCOBHOCTL M 3(PEKTUBHOCTL CUCTEM YMaBnBaHWS ra3oB M NapoB, YCTPOWCTB MPOTUB MepenosiHeHns
pacTekaHus XuUaKocTei, NPMGOPOB KOHTPOMNS U perynupoBaHvsl TemMnepatypbl Mpu aKcniyaTauuy OTKPbITbIX EMKOCTEl,
3aMonMHeHHbIX FOPYUMU XKUOKOCTAMY;

- HageXHOCTb MNPUHATbIX crnocob6os YNNOTHEeHNA CallbHUKOB, HeobxoanmocTb NPpUMEeHeHnA MeCTHbIX OTCOCOB U
6J'IOKVIp0BKVI BbITS>KHON BEHTMASLUN MPU pa60Te HacocoB Ans nepekayvku JIBX n CXMXKeHHbIX ra3oB 1 KOMMPECCOPOB.

7.10 Mpu Hanuuum annapaToB ¥ oGopyAoBaHUs, paboTalolMxX Noa BakyyMOM WM B KOTOPbIX MO YCMOBUSIM



TEXHOSOMMYECKOro npoLecca MMELTCS CMEeCU roproYnX BELLECTB C OKUCMTenemM, Heobxoanumo onpeaenuTb:

- BO3MOXHOCTb U YCroBus 06pa3oBaHns B annapare ropioymx cmecen;

- haKTMYeckmne KOHLEHTPaLIMN ropoYnX ra3oB B CMECHX;

- He06X0AMMOCTb KOHTPOMS 3a COCTaBOM cpefbl B annapare;

- He0b6Xx04MMOCTb B aBTOMaTUYECKNX CpeacTBax npeaynpexaeHnss 06 obpasoBaHum cmecen;

- BO3MOXXHOCTb floKanusawumm roptodmx cmecen;

- HAAEXHOCTb N 3PPEKTUBHOCTb UMEIOLLMXCA CPEeACTB 3aLlnThI.

7.11 [Ons paspaboTkn MeponpuaTuin no obecnedyeHnio noxapHon 6e30nacHOCTU TEXHOMOrMYeCcKUX MpoLLEeCCoB
uenecoobpa3Ho paccMoTpeTb BCE BUAbl MCTOYHWMKOB 3aXWUraHus, KOTOpble MOryT BCTPETUTLCSH B NPOM3BOACTBEHHOM
npouecce.

Mpu aTOM HeobxoaNMO:

- YCTaHOBUWTb, Kakne TeXHUYeCcKne pelleHns npedycmaTpuBaroTcs Ans Toro, YTobbl AaHHbIA annapat U yCTPOMNCTBO
caM He ObIn NPUYMHON BO3HWKHOBEHNS NOXapa, OLEHUTb UX 9¢pPEKTUBHOCTL U HAAEXHOCTb;

- MNPV HanmuMuuM annapaToB M rasonpoBOAOB, MMEILMX BbICOKYH TEMMepaTypy HapyXHOW MNOBEPXHOCTU CTEHOK,
onpeaenuTe BO3MOXHOCTb BOCMTAaMEHEHNS FOPIOYMX CMECEN yYacTKamu, He MMELLIMMW TENION30NSLNK;

- YCTaHOBUTb NepedvYeHb BelecTB U MaTtepmnanoB, KOTOPbIe NO YCNOBUAM TEXHOJIOMMYECKOro npouecca HarpeBarTCd
BbilLle TemnepaTtypbl CcamMOBOCMNaMeHeHNUa u npu aBapUNHbIX Bb|6pocax 13 annapartoB CMOCOGHBI 3aropaTtbCca npu
KOHTaKTe C OKpYyXalLlnM BO3OYyXOM;

- onpeaenuTb, NPUMEHSTCS N B TEXHONOMMYECKOM NpoLecce BelecTBa, CroCobHbIE BOCMNAMEHATLCS NPY KOHTaKTe
C BOJOW Uy ApYrMMu BelecTBamu;

- NpoaHann3npoBaTb BO3MOXXHOCTb 06paSOBaHVI$| 1 HaKoMmeHnst NMPOMOPHbIX OTIOXEHNI;

- BblABUTb Halnnyne B TEXHOJIOrM4YeCKOM rMnpouecce BelleCTB, pasnaralolwnxca C BOCM1aMeHeHuMeEM npun Harpese,
yAape, TpeHUn nnm camoBO3ropatroLnXxca Ha Bo3gyxe npu HopMalbHbIX YCITOBUAX;

- NpegoTBpaTUTbL NonagaHue MeTanna v KaMHew B MalluHbl 1 annapaThl C BPaLaLLMMUCA MeXaHn3mMamu (MeLuarnku,
MenbHWLbI, OPOOUNKK, WHEKN U T.M.), @ NPU HanmM4umn B HUX rOproYen cpedbl OUeHUTb 3MMEKTUBHOCTL U HAOEXHOCTb
NPUMEHSEMOW 3aLUNTHI;

- npegycMoTpeTtb TaMm, rae 3T0 Heobxoanmo, npumMmeHeHne VICKpO6630I'IaCHOFO n B3pblBO6e3OI’IaCHOFO
SJ'IEKTDOOGOpy,D,OBaHVIH;

- NpegoycMOTpeTb cpeacTBa KOHTPOMNS W 3awuTbl OT NeperpeBa MOABWXKHbIX YacTel MaluMH W annapaToB
(mogWwMnHUKOB, BaNoB 1 T.M.);

- OLEHUTb BO3MOXHOCTb 3a)KMraHWsl rOpoYMX CMECEN OT TEMNSIOBOTO MPOSIBIIEHUS SNEKTPUYECKON SHEPTUU (UCKPbI U
Ayr1 pasMblkaHUsi, KOPOTKUE 3aMblkaHWUsi, TOKM Meperpysku, NeperpeB SMEeKTPUYECKUX KOHTAKTOB, HarpeB 3MeMeHTOB
06opynoBaHUst WHOYKUMOHHBIMW TOKamuM U TOKaMU BbICOKOW 4acToTbl, yAapbl MOMHWM W pa3psigbl CTATUYECKOro
anekTpuyecTsa);

- onpeaenuTb COOTBETCTBME CUIMOBOrO, OCBETUTEMLHOIO U Apyroro obopyaoBaHWst XapakTepy BO3OEeNCTBUA Ha Hero
cpeabl 1 Krnaccy B3pbIBOOMACHbBIX M NOXAPOOMnacHbIX 30H paccMaTpyMBaeMbIX NOMELLEHNUIA cornacHo MYy 3;

- UCKIMIOYUTb BO3MOXHOCTb MPOHWUKaHWS rasoB U NapoB U3 B3PbIBOOMACHLIX MOMELLEHUI B MOMELLEHNSI C HOPMarbHOW
cpedon, B KOTOPbIX  MCMOMb3yeTCA  3MeKTpoobopydoBaHWe B OTKPLITOM  WUCTIOMHEHWM, W MPedyCMOTPeTb
COOTBETCTBYHOLUME MEPbI 3aLLMUTHI;

- paspaboTaTb TEXHUYecKMe pelleHus, NpefycMaTpuBaioline npefoTBpalleHue ob6pa3oBaHUs ropHuYMX cpeg U
WCTOYHUKOB 3aXWUraHus Ans 3aLuThl TEXHOMOMMYECKMX NPOLIECCOB OT BO3HUKHOBEHWS! NOXapOB.

7.12 Ecnn npuMeHdaemMasa B TEXHOJ1I0rM4eCkoM npotlecce cucrtemMa npenorepalleHmna noxapa He MOXeT UCKITHOYNUTb ero
BO3HUKHOBEHUA N pacnpoCcTpaHeHnAa Ha cocegHne y4acTKm n oGopyuosaHme, TO Heobxoanmo paspaGOTaTb MeponpuAaTnA



No ero NPOTMBOMNOXaPHON 3aLumTe.
7.13 MpoTrBONOXapHas 3aLiMTa TEXHONOMMYECKUX NMPOLLECCOB AOMKHA obecneymBaThbCs:
- NPUMEHEHNEM CPEACTB NOXKaPOTYLIEHUS] U COOTBETCTBYHOLLMX BUOOB MNOXaPHON TEXHUKU;
- NPUMEHEHNEM aBTOMAaTUYECKMX YCTAHOBOK MOXXaPHOW CUrHaNM3aumm 1 NnoXxapoTyLUeHUs;
- YCTPONCTBaMM, OrpaHNuMBaIOLLMMI PAcPOCTPaHeHWe noxapa 3a 3agaHHble npeaens;

- MPUMEHEHMEM  CTPOUTEMBHbLIX KOHCTPYKUMA C  pernaMmeHTUpOBaHHbIMW  MpedenamMn  OrHeCTOMKOCTM W
pacnpocTpaHeHna OrH4;

- opraHusauMen CBOEBpPEMEHHOM 3Bakyauuu nogen n cHabxeHnem o6CnyXuBaloLWero nepcoHana cpeacrsamu
KOMNMNEKTUBHON N MHOVBMAYANbHOW 3aLLMTbl OT ONacHbIX hakTOpOB NOXapa;

- NPUMEHEeHneM CTPOUTENbHbIX WU TEeXHONOrm4yeckux KOHCprKLWIIZ C pernamMeHTUpoBaHHbIMK npegenamu
OrHEeCTOMKOCTM 1 pacnpocTpaHeHnA OrH4.

7.14 OrpaHnyeHve pacnpocTpaHeHus noxapa 3a npegensl oyara ropeHns JomKHO obecneymBaTbCs:

- YCTPOWCTBOM NPOTUBONOXAPHbLIX Nperpag;

- yCTaHOBMNEHMEeM npeaenbHO A0NYCTUMbIX MO aaen NPOTUBOMOXaPHbLIX OTCEKOB U CEKLUIA;

- YCTPONCTBOM aBapuNHOIO OTKIHOYEHUSI N NEPEKITIOYEHNS YCTaHOBOK N KOMMYHWKaLWIA;

- NPMMEHEeHNeM CPeACTB, NPeAoTBPAaLLaoLLMX UM OrpaHUYMBaIOLLMX Pa3nvB U pacTeKkaHue XUAKOCTEN Npu noxape;

- MPUMEHEHMEM OrHenperpaxagarLmnx yCTponcTs B 060pyaoBaHmn.

7.15 Bbibop orHeTyllalmx BELECTB, COCTaBOB M aBTOMaTUYECKUX YCTAHOBOK MOXapHON CUrHanm3aumu, Konm4ecTsa,
ObICTPOAENCTBMSA 1 NPOM3BOANTENBHOCTU YCTAHOBOK MOXapOTYLLIEHUS cnegyeT nNpoBOAUTb Ha CTaaumn MPOEKTMPOBaHUA
TEXHOOMMYECKMNX NPOLECCOB B 3aBUCUMOCTU OT (OIN3UKO-XMMNYECKUX CBONCTB NepepabaTtbiBaeMblX BELLECTB U CpeacTB

TyweHua.

Mpy 9TOM NpUMeHsiemMble BUAbI NOXaPHON TEXHWMKM OOSIKHbI 06ecneynBaTb adeKTUBHOE TylleHue noxapa U ObiTb
BesonacHbIMU 41 NoAeNn.

7.16 Ecnv no ycnoBusiM TEXHOMOMMYECKOro npouecca npv aBapun BO3MOXEH €AMHOBPEMEHHbBIN NoXap HECKOMbKMX
pasnu4HbIX TFOPHOYMX BELLECTB U MaTepuanoB, OTNUYAWMXCH Apyr OT Apyra fnoxapoonacHbIMM CBOWCTBaMU U
XapakTepucTUKkamm TYLLEHUs, TO pacyeT 1 MPOeKTMPOBaHME YCTAHOBOK NOXAapPOTYLEHUSA OOMKHbI ObiTb Npou3BeaeHsbl Mo
Hanbonee HebnaronpusATHOMY AN MUKBMAALMM NOXKapa BeLLEeCTBY UNN NPOAYKTY.

Ecnn no yCnoBuAamM COBMECTUMOCTU OrHeTyLaulnx BewecTs C ropro4nmMmmn matepunanamm HasHa4yeHne obuero ans Bcex
OorHeTywiaulero areHta Heuenecoo6pa3Ho, TO OONYCTUMO NPUMEHEHUEe HEeCKOJIbKMX OrHeTyllallnx BelecTsB. |_|pI/1 3TOM
rpynnbl roptoymx BeuwecTtB, COBMECTUMbIX C OAHMM W3 OrHeTylawux COCTaBOB, OOJKHbI ObITb NPOCTPaHCTBEHHO
pasgerneHbl U BbiIHECEHbI B OTAENbHblE NOMELLEHUA.

MpunoxeHune A
(obsi3aTenbHOE)

MeToa pacyeTa M36bITOYHOrO AaBfieHUs, pa3BUBAeMOro npu cropaH1um
rasonapoBo3AyLlHbIX CMecell B NOMeLeHnn

A.1 Bblbop n 060cHOBaHMe pacyeTHOro BapmMaHTa

A.1.1 Tlpu pacuyeTe 3Ha4YeHUN KPUTEPUEB MOXAPHOW OMacHOCTU NPW CropaHWM ra3onapoBO3YyLUHbIX CMecel B
KayecTBe pacyeTHoro crnegyeT BblbmpaTe Hanbonee HebnaronpuATHBIN BapuaHT pasBMTUSA Moxapa (B nepuog nycka,



OCTaHOBKW, 3arpys3ky, BbIrpy3KW, CKnagupoBaHuA, pPeMOHTa, Hopmaanon pa6OTbI, aBapum annapartos Unn
TEXHOJI0rM4yeckoro npouecca), npn KOTOpOM B NOMeELleHue nocrtynaet (VIJ'IVI NOCTOAHHO HaXOJJ,VITCH) MaKkcumMarnbHOe
KONnM4yecTBO Hambornee onacHbIX B OTHOLLEHUN NOCeaCcTBUA CropaHus ra3onapoBO3yLUHbIX CMECeN U NoXapa BeLLeCTB
n Mmatepumanos.

A.1.2 KonuyecTBo NocTynuBLUMX B NOMELLEHNE BELLECTB, KOTOPblE MOryT 06pasoBaTh roptoyme rasoBo3ayLluHble Unn
NnapoBO3ayLUHbIE CMECH, ONPEAENSIoT, UCXOASA U3 CneayLmMX NpeanochbInokK:

a) npoucxoguT pacyeTHas aBapust O4HOro M3 annapartos cornacHo A.1.1;
0) Bce coepXvMMoe annapara nocTynaeT B NOMELLEHWE;

B) NPOUCXOAUT OJHOBPEMEHHO yTeyka BellecTB U3 TpybonpoBodoB, NUTAaOLWMX annapaTt no npsiMmomy u obpaTHoMy
NOTOKY B TEYEHNE BPEMEHU, HEOBX0AMMOro ANsi OTKMYeHUst TPy6oNpoBOAOB.

PacyeTHoe BpeMs oTknoveHUsi TpybonpoBoAOB onpedensiioT B KaXaoM KOHKPETHOM Crlyyae, UCXOAs U3 pearbHOW
06CTaHOBKM, 1 OHO OOMKHO OblTb MUHMManNbHBLIM C Y4ETOM MACMOPTHbIX AAHHBIX HA 3anoOpHble YCTPOWCTBA, XapakTepa
TEXHOMNOIMMYeCcKoro NpoLuecca 1 Baa pacHeTHoOW aBapum.

PacuyeTHoe Bpems OTKMYEHNS pr6OI'IpOBO,D,OB cnenyet NpUHNMaTb PaBHbIM!:

- BpemMeHu cpa6aTb|Bava CUCTEMbl aBTOMAaTUKMN OTKINHOYEHUA prGOHpOBO,E[OB COornacHoO nacnopTHbIM AaHHbIM
YCTaHOBKW, €CNN BEPOATHOCTb OTkasa cuctembl He npesbiwaeT 0,000001 B rog nnmn obecneyeHo pe3epBUpOBaHME ee
anemeHToB (Ho He Gonee 120 c);

- 120 c, ecnu BepoOATHOCTb OTKasa cucTeMbl aBTomaTuMku npesbiwaet 0,000001 B rog M He obecneyeHo
pe3epBUpOBaHME €€ 3NIEMEHTOB;

- 300 ¢ npu py4HOM OTKITHOMEHUN.

He [onyckaeTcda ucnonb3oBaHMe TEeXHUYEeCKMX cpeacTtB Ond OTKIMH4YeHuaA pr60I'IpOBO}J.OB, Ana KOTOpbIX BpemMaA
OTKIIOYEHUA NpeBbILIaeT BblllenpuBegeHHble 3Ha4YeHUA.

EbICTpO,D,eVICTByPOLLI,VIe KnanaHbl-OTCekaTenn OOJMKHbl aBTOMAaTUYECKM NepeKkpbiBaTb nogadvy rasa WUin XXUOkKocTtn npu
HapyLleHumn SJ'IEKTpOCHGG)KeHI/Iﬂ;

r) NPOUCXOANT UCNapeHNe C NOBEPXHOCTU pasfnuMBLUENCHA XWOKOCTW. [1nowanb ucnapeHuss npu pasnvMee Ha non
onpegenakwT (I'Ipl/l OTCYTCTBMM CNpaBOYHbIX /J,aHHbIX), ncxoas M3 pacyeta, 4To 1 N cmecen n pacTBOpPOB, CoAepXKaLnX

. 2 . 3
70% un meHee (No Macce) pacTeopuTeneii, pasnueaeTtcs Ha nnowaan 0,5 M~ , a ocTanbHbIX XuUakKocTen - Ha 1 M~ nona
NOMELLIEHUS;

,EI,) NPOUCXOANT TakkKe MCnapeHne XnaKocTen n3 eMKoCcTeMN, JKCnNyaTupyembiX C OTKPbITbIM 3€pKanoM XWOKoCTu, n co
CBEXEeOKpaLUEeHHbIX MOBEPXHOCTEMN;

€) ANUTENbHOCTb UCMIAPEHNS XXMAKOCTU NMPUHMMAIOT PaBHOWM BPEMEHM €€ MOSTHOro ucnapeHus, Ho He 6onee 3600 c.

A.1.3 CBoOOOHbIN 00BEM MNOMELLEHUSI ONPEAEnsitoT Kak pasHOCTb Mexay OO0BbeMOM MOMEeLWeHUss U 0ObeMoM,
3aHMMaeMbIM TexHonormyeckum obopyaoBaHueM. Ecniv cBoGOAHbI 0ObEM NMOMELLEHUS ONpeaenvTb HEBO3MOXHO, TO
€ro ,onyckaeTcs NpUHMMaTh YCNoBHO paBHbIM 80% reomeTpuyeckoro obbema nomeLleHus.

A.1.4 OnpepeneHne noxapoonacHbIX CBOWCTB BELLECTB W MaTepuanoB MNPOBOAAT HA OCHOBAHUWM pe3yrnbTaToB
UCMbITAHUA U pPacyeToB NO CTaHAApPTHLIM MEeToAMKaM C YY4ETOM MapameTpoB COCTOSHUA (4aBreHve, Temnepartypa u
T.4.).

[onyckaeTcs MCnonb30BaHUE CrpaBOYHbIX AaHHbIX, OMYGIIMKOBaHHBLIX FOMOBHBIMWA Hay4YHO-MCCMNen0BaTeNbCKUMMN
opraHmMsaumsamMu B obnactu noxapHow 6e3onacHOCTM WnM BblAaHHbIX [OCyaapcTBeHHOW cnyx6bon cTaHaapTHbIX
CMpPaBOYHbIX AaHHbIX.

,D,onycxaemﬂ ncnonb3oBaHWe nokasarenen I'IO)KapHOVI OMacHOCTM Ans CMecen BELLECTB U MaTtepuanos no Hanbonee
ONacHOMY KOMIMOHEHTY.

A.2 PacyeT U3b6bITOYHOrO AaBfIeHUS ANl FOPHOYUX ra3oB, NAPOB NerkoBOCMNIaMEHSAIOLWMNXCS



n ropro4vmx Xngkocren

A.2.1 N36biTouHoe aaenenve Ly, kMa, AN MHAMBMOYalbHbLIX FOPIOYMX BELLECTB, CocToAMX u3 atomos C, H, O, N,
Cl, Br, |, F, paccuutbiBatoT no gpopmyrne

ms 10001

8P = (Pyay ~P0)

= T, (A.1)
n Cor Ky

rA€ Ppope - MakcumanbHOe [aBrneHue, pas3BMBaemMoe Mpu CropaHuM CTeXMOMETPUYECKOW ra3oBO3AYLIHOW Wnu

napoBO3AYyLLIHOW CMEecu B 3aMKHYTOM 0O0beme, onpegensieMoe 3KCNEepUMEHTanbHO MMM MO CMpaBOYHbIM AaHHbIM B
COOTBETCTBUM C TpeBoBaHusammM A.1.4. Tpn OTCYTCTBUW AaHHLIX AONycKaeTCs NpuHuMaTh pp... pasHbiM 900 kla;

Pp - HavanbHoe aasnexue, klMa (nonyckaeTca npuHuMaTh pasHbiM 101 klMa);

m - macca roptoyero rasa (I'T) unu napos nerkosocnnameHstowmxcs (JIBX) n roptoumnx xxugkocten (MXK), Bbiweawnx
B pesynbTaTe pac4eTHOW aBapumn B nomMelleHune, Beldncnsaemas ansa ' no dopmyne (A.14), a ana napos J1BXX n MK no
dopmyne (A.19), kr;

Z - KO3(PDULIMEHT yuacTMa roproYero NPy CropaHnK rasonapoBO3AYLLHON CMECK, KOTOPbIN MOXET BbiTh paccunTaH
Ha OCHOBe xapaKkTepa pacnpeferneHus ra3oB u napos B obbeme nomelleHunss cornacHo A.2.3 n A.2.4. [JonyckaeTcs
npuHMMaTth £ no tabnuue A.1;

F.p - cBOGOOHBIN 06bEM NOMeLLeHus, M3 ;

Pr,0 - nnotHocTs rasa unu napa npu pac4eTHoun Temneparype f, kr/m® , Bblucnsemas no opmyne

M
fro

T Ty (1+ 0,003678,) (A2)

roe A" - monspHas macca, kr/kmons;
¥q -MOJbHbIV 00bEM, paBHbIn 22,413 M3 /kMonb;
fn - pacueTHas Temnepartypa, °C.

B kadecTBe paCLIeTHOVI TemMnepartypbl cnegyeTt npuHMMaTtb MaKCMMalribHO BO3MOXHYH TemnepaTtypy BoO3ayxa B
OaHHOM nomMeLlleHnn B COOTBeTCTByPOLIJ,el‘;I KITMMaTMYECKON 30HE UM MakCmarbHO BO3MOXHYIO TeMnepaTypy Bo3gyxa no
TEeXHOJTIOrm4eckomMmy pernameHTy ¢ y4eTomMm BO3MOXKHOIO NoBbILLEHUA TeMmnepaTypbl B aBapI/IIZHOVI cutyauun. Ecnu takoro

3HaYeHNst pacyeTHOW Temnepatypbl f, Mo KakuM-NMGO NpuYMHaM OnpefenuTb He YAACTCs, AOMYCKAeTCs NPUHUMATL ee
paBHon 61°C;

. - CTexvomeTpuyeckas koHUeHTpauus I unm napos JIBX u MK, % (06.), Beiumcnsemas no cpopmyne

100 .
oT o , :
1+4 348
_ My My My .
roe _,l'_? = Mg Y - CTexXnomMmeTpunyeckmm KOG(b(*)VlLIMeHT Kncnopoga B peakuunm cropaHus,

M., M. .. N, -uuncno atomos C, H, O v ranonaos B Monekyne roptoyero;



K, - koadbduumeHT, yunTbiBalOWMA HErepMeTMHHOCTL MOMELLeHNss W HeaanabaTWYHOCTL MpoLecca ropeHus.

HonyckaeTcst npuHuMats F, paBHbIM TpeMm.

Tabnuua A.1

Bug roptoyero Belectsa 3HaueHue

Bogopon " HarpeTble BblLLE TemnepaTypbl BCTIbILLIKM 1,0
BbICOKOTEMMEPATYPHbIE OpraHUYecKk1e TENNOHOCUTENN

optoyme rasbl 0,5

JlerkoBocnnameHsiOLIMECST M TOPHOYME  KMOKOCTW, HarpeTble .o 0,3
TemnepaTypbl BCMbILIKA U Bbile

JlerkoBocnnameHsitoLLMeCs U FOPHOYME KMUOKOCTM, Harpetble Huxe 0,3
TemnepaTypbl BCMbIWKW, MPU  HamMuuM BO3MOXHOCTM 0Opa3oBaHMs

aspo3ons

JlerkoBocnnameHsiloLLMeCs W rOprYME KUOKOCTW, Harpetble Huxke 0,0
TemnepaTtypbl BCMbIWKX, MPW OTCYTCTBUM BO3MOXHOCTM OOGpa3oBaHus

aspo3ons

A.2.2 Pacuet &y, klMa, Ans MHOMBMOYanNbHbLIX BELLECTB, KPOME YNOMsaHYThIX B A.2.1, a Takke Ans cMecen
MOXET ObITb BbINOSIHEH NO hopmyre

mH o2 1

J“I—\\)Z? S, A4
Vep2sCpTo Ko (A4)

C

roe H, - Tennota cropaHnus, [x/kr;

P MMOTHOCTL BO3JyXa NpW HavanbHoi Temnepatype T, Kr/m® ;
C‘F, - TENNOEMKOCTb Bo3ayxa, [x/(kr-K) [ponyckaeTtca npuHumath paBHoun 1,01 -103 Ibx/(kr-K)J;

T, - HavanbHasi Temnepatypa Bo3ayxa, K.

A23 TlpuBegeHHble B A23 un A24 pacyeTHble  opMynbl npUMEeHATCS  Ansg  cnydvas

100??3f|:.0r,n{’r.;n:' < Ijjf—j’HI{l'IP, [CHI{HP - HWKHUIA KOHLEHTPAUMOHHBIA npeden pacrnpoCTpaHeHusi NnameHu

roproyero rasa unu napa, % (06.)] u nomelleHMn B opMe NpPsIMOYrofibHOro napannenenunena ¢ OTHOLWEHNEM AJIMHBI K
wnpwHe He Bornee nATK.

KoatbcpuumeHT yyactTa Z roprouMx rasoB M MapoB HeHarpeTbiX Bbille TemrepaTypbl OKpyxaiowen cpegbl
NErkoBOCMNIaMEHSIOLLIMXCA XUOKOCTEN NPU CropaHWK ra3onapoBO3AyLUHOW CMecy AN 3a4aHHOro YPOBHSI 3HAYMMOCTY

X207 (ypoBeHb 3HAUMMOCTM - BEPOATHOCTL TOMO, YTO 3HAYEHWe KOHUEeHTpauum C MpeBbICUT 3HaYeHue

MaTeMaTU4YeCKOro OXUAaHWs ATON CryyaiHoi BeNUYMHbl ' ) paccuuTLIBaOT No hopMynam:

v X e 20088 v Fpne €058



-3
5' 1':' ™ CHKHP
Z= — fnn Cp + —s AHETPY HETIP S HETIR (A.5)
npn Eepe > 050 0 Fyynp > 0,58
3
5 ' 1[:] CHKHP
Z= ——Prn Co M FZyye, (A.6)

roe  m - macca rasa unu napos JIBXK, noctynatoLmx B noMmelleHme B cootBeTcTBUmM ¢ A.2.6 n A.2.7, kr;

F - OONyCTUMble OTKIMOHEHUA KOHLEHTPaUMn Npu 3agaBaemMom yposHe 3HaummocTi X C' = L) | npuseneHHble B
Tabnuue A.2;

Takne - THENR- SHene - PaccTosiHMA no ocam X, Y, Z OT UCTOMHWKA MOCTYNNEHUs rasa Unu napa, orpaHuveHHble

HWKHUM  KOHLEHTPAUMOHHBIM MpedenoM pacrnpocTpaHeHWsl MnaMeHW, COOTBETCTBEHHO, M, pacCyUTLIBAKOTCH MO
dopmynam (B.5 - B.7);

I, b - AnnHa 1 WwnpuHa nomMeLlleHnda, COotTBeTCTBEHHO, M;

F' - nnowagb nona nomelleHns, m? ;
'y - NpeAdKcnoHeHUMarnbHbln MHOXUTENb, % (06.), paBHbI:
npu OTCYTCTBUM NOABUXKHOCTU BO3AYLUHOW Cpebl ANS FOpoYMX ra3os
i
Cp =377-10° | (A7)

Vs
NPV MOABWKHOCTW BO3AYLLUHOW Cpebl AMs FOPIoYMX ra3os

M

Cp =310 ——
oVl

(A.8)

rae U - noaBWXHOCTL BO3AYLLHOWM cpefbl, M/C;
npwu OTCYTCTBUM NOABWKHOCTU BO3LYLUHOW Cpeabl A5t TapoB JIErKOBOCMAMEHSIIOLLMXCS XXUAKOCTEN

0,41
100 |

o ’

H=I" CE

Cp =C (A.9)

rae ', - KOHUEHTPaUWa HacbILeHHbIX NapoB Npu pacyeTHoit TemnepaTtype I, , °C, Bosayxa B nomeLleHnmn, %
(06.).

KoHueHTpauus C‘H MOXeT BbITb HangeHa no dopmyne

100
o, = —2n

Pp

(A.10)

roe p, - AaBreHWe HacblleHHbIX NapoB Npyu pacyeTHoW TemnepaType (HaxoauTcs Mo CnpaBoYHOWM nutepaType),
kMa;

Pn - atmocdepHoe faeneHue, pasHoe 101 klla.



3
/n - NJIOTHOCTb Napos., Kr/im™ ;

npn NoaBMXHOCTU BOS,CI,yLIJHOVI cpeabl Ana napoB nerkosocnfiaMmeHaLwnxes XuakocTen

0,44
ey = L (A11)
Cuon¥is

Tabnuua A.2

3HauYeHNs1 AOMYCTUMbIX OTKIIOHEHNI & KOHLIEHTPaLMi nNpu ypoBHe 3Haunmoctn XC > C)

Xapaktep pacnpefeneHusi KOHLEeHTpaLuii X s ﬁ} F
[nsa roptoymx ra3oB Npu OTCYTCTBUM NOABMXKHOCTU 0,100000 1,29
BO3AYyLUHOW cpefbl
0,050000 1,38
0,010000 1,53
0,003000 1,63
0,001000 1,70
0,000001 2,04
[ns roproumnx ra3oB Npu NOABWKHOCTW BO3AYLLHOW cpeabl 0,100000 1,29
0,050000 1,37
0,010000 1,52
0,003000 1,62
0,001000 1,70
0,000001 2,03
[1na napoB NerkoBOCNIaMeHSAILNXCS XUAKOCTEN NpU 0,100000 1,19
OTCYTCTBUM NOABMXKHOCTM BO3AYLUHOW cpebl
0,050000 1,25
0,010000 1,35
0,003000 1,41
0,001000 1,46
0,000001 1,68
[nsa napos NerkoBoCnIamMeHAIoLLMXCA XKugkocten npu 0,100000 1,21
NOABWXHOCTU BO3AYLLUHON Cpeapbl
0,050000 1,27
0,010000 1,38




0,003000 1,45
0,001000 151

0,000001 1,75

YposeHb 3HaummocTn X L' = ") BbiBupaloT, ucxoas M3 0coBGeHHOCTel TexHonormyeckoro npouecca. [donyckaeTcs

npuHuMats (X =) pasHbiM 0,05.

A.2.4 KoacbpuumeHT Z y4acTMa napoB HeHarpeTbiX erkoBOCMIaMEHSIIOLNXCA JKUOKOCTEN nNpu  cropaHum
napoBO3AYLUHON CMecH MOXeT BbITb onpederneH No HomorpamMmme, NpuBegeHHOM Ha pucyHke A.1.

:l
03r

0.2 0.4 0,6 0,8 1,0

PucyHok A.1 - 3aBucumocTb koaddmumeHTa Z ot X

X paccuuTbiBatoT no popmynam

corct, ecnm o,
=4 - (4.12)
1, ecam Cy, >0,

rae C* =g O (@ - 9ddeKTVBHbIA KOIDMULIMEHT N3BLITKA roplodero, NPMHMMaeMbilii paBHbIM 1,9).

A.2.5 B cnyyae obpalleHnss B MOMELLEHNN FOPIOYMX ra3oB, NErkoBOCNIIaMEHSIOLMNXCS UMK TOPIOYMX XUAKOCTEN Npy
onpeneneHun Maccbl  , Bxogsiei B coopmynel (A.1) u (A.4), nonyckaetcst yumTbiBaTh paboTy aBapunHON BEHTUNSALMK,
ecnn oHa obecneyeHa pe3epBHbIMW BEHTUMATOPaMK, aBTOMATUYECKUM TMYCKOM MpU NPEeBbILEHWN NpefenbHO
AOMNyCTUMON B3pbIBOGE30MaCHOW KOHLEHTPaLuy roprounx rasoB U NapoB M anekTpocHabxeHneM no nepBol kaTteropuu
HagexHocTu (MY3I) npu ycnoBmum pacnonoxeHus yCTPOWUCTB ANd yaaneHus Bo3gyxa U3 nomMelleHus B HenocpeacTBEHHOM



©61130CTN OT MecTa BO3MOXHOW aBapun.
Mpn atom Maccy m Topr4MX ras3oB, MapoB nerkoBoCnjiaMeHALWNUXCA U ropro4nx XWOKOCTEN, HarpeTtbiX 00

TemnepaTtypbl BCMbIWKUW W Bbille, MNOCTYNUBLIMX B OObEM MOMeLleHus, cnegyeT pasgenuTb Ha koadduumeHT K,
paccyMTaHHbIv No dopmyne

K= AT +1, (A3

T .-

roe A - kpaTHocTb Bo3ayxoo6MeHa, CO30aBaeMoro asapuitHoi BeHTUnaumen, ¢~ ;

I - NPOAOIMKMTENBHOCTL MOCTYMEHNS TOPIOYMX Fa30B M NapPOB JIErKOBOCMITAMEHSIIOWMXCSA U TOPIOYMX KMAKOCTEN B
o6bem nomelleHus, ¢ (MpuHumaetca no A.1.2). Ecnu B pacyeTHON aBapuiHOW cuTyaummn ydacTtesyeT annapaT (A.1.2,

nepeyncreHms a, 6) ¢ roployMM rasoMm Wnu NapoBoi asoil, TO NPOAOIKUTENBHOCTL MOCTynneHus I npuHUMaeTcs
pasHom O c.

A.2.6 Maccy m, Kr, NOCTyNMBLLErO B NMOMELLEHNE NPU pacyeTHON aBapun ra3a paccymTbiBaoT no oopmyne

mEV, Ve, A1)
roe ¥. - obbem rasa, BbiLLEALIEro U3 annapata, M ;

a
F. - obbem rasa, BbilesLlero 13 Tpy6onposofos, M

Mpn aTom:

Fo=001p,F, (A15)
roe Py - AaBneHuve B annaparte, Kla;

]
¥ - obbem annapata, M

Vo=V, 4P, (ATE)

3
roe Fi; - obbem rasa, BbilieaLlero n3 Tpy6onpososa A0 ero OTKMIOYEHNS, M~ ;
3
F,; - obbem rasa, BbilueALero us Tpy6onpoBoaa nocne ero oTKIIOYeHNs!, M
¥, =qT, (A17)
roe g - pacxod rasa, onpedensieMbil B COOTBETCTBMM C TEXHOMOIMYECKUM PErNAaMEHTOM B 3aBUCUMMOCTU OT

AaBneHus B TpybonpoBoae, ero gmameTpa, TemnepaTypbl ra3oBov cpeabl U T.4., M 3 /c;
T - Bpewmsi, onpegensiemoe no A.1.2, c.
i I i
Vo, =0.0%e, ("l +57 L+, 4 L), (A1)
roe P; - MaKkcumanbHoe aeneHve B TpyGonpoBoae No TeXHONOrM4eckoMy pernamenTty, klla;

¥iz..x - BHYTPeHHuin paguyc Tpy6onposoaa, m;



l12..» - ANvHa TPpyGONPOBOAA OT aBapUNHOrO annapara A0 3a4BUKEK, M.

A.2.7 Maccy napoB »XMOKOCTWM 3, MOCTYMMBLUMX B MOMELLEHME MPU HAaNUYUKU HECKOMbKMX MCTOYHUKOB MCMapeHust
(NOBEPXHOCTb PasnMTOii XUAKOCTU, NOBEPXHOCTb CO CBEXEHAHECEHHLIM COCTABOM, C KOTOPOWM MPOUCXOAUT UcnapeHue
NerkoneTyymx BELLECTB, OTKPbITbIE EMKOCTM U T.M.), pacCyMTbIBalOT No hopmyne

m=mp M+ Mg e ["&19]
roe mp - Macca XngkocCTu, VICI'IapVIBLLIeI;ICﬂ C NMOBEPXHOCTU pa3nnBa, Kr;

M - MAcca XuAKoCTU, MCMapUBLLENCS C MOBEPXHOCTEN OTKPLITLIX EMKOCTEN, KT;
Mg oxp - MaCCa XNAKOCTM, UCMAPVBLLENCS C MOBEPXHOCTEN, HA KOTOPblE HAHECEH MPVUMEHSIEMBbIN COCTaB, K.

Mpu aToMm kaxgoe m3 cnaraembix B oopmyne (A.19) onpegenstoT no popmyne

m=Wy,T, (A 20
roe " - MHTEHCMBHOCTb UCNapeHus, Kr/(c-M2 );

&, - Nnowanb ucnapexusi, m? , onpefensieMas B cOOTBeTCTBUN C A.1.2 B 3aBUCUMOCTW OT MaceChl XWUOKOCTU g,
NOCTYNVBLLEN B MOMELLEHME.

Ecnn aBapuiiHas cuTyauus cBA3aHa C BO3MOXHbLIM MOCTYMNMEHNEM XWOKOCTU B PAaCMbIFIEHHOM COCTOSHUM, TO OHa
AOomkHa ObiTb yyTeHa B chopmyne (A.19) BBeAeHMEM AOMOMHUTENBHOrO Cnaraemoro, y4uTbiBaloLWero obLlyto maccy
MOCTYNUBLLIEN XWUAKOCTM OT pachnbIfsOLLMX YCTPONCTB, UCXOASA U3 NPOSOIMKUTENBHOCTM UX paboT.

Macca napoB XuakocTtu, nocTynmBWINX B NOMeLlleHne npu aBapunHon cutyauumn, MoxXet ObITb onpepgeneHa
JKCNepumMeHTanbHO NN pacY4eTHbIM NyTeM.

A.2.8 Maccy nocTynuBLUein B NOMELLIEHNE XIOKOCTW M, Kr, ONpedenstoT B cooTBeTcTBun ¢ A.1.2.

Mpumepsbl - Pacyet M306bITOYHOrO AaBreHus, passmBaemMoro npu cropaHnm rasonapoBo3ayLUIHbIX cMecein B NoMeLLeHnmn

1 Onpegenutb U3bbITOYHOE AaBneHWe, pa3BMBaeMOe NMpU CropaHUM NapoBO3AYLIHOW CMECU aueToHa, BO3HUKaloLWEN
npu aBapunHO pasrepMeTr3aumm annapaTa B NPOM3BOACTBEHHOM MOMELLEHUM.

[aHHble ansa pacyeTta

B nomelleHne co cesoboaHbIM o6bemom . =160 m® npv aBapuHON pasrepMeTusaumm annapata noctynaet 117,9

CE
Kr MapoB aueToHa (onpeferneHHbIX B COOTBETCTBUM C MpunoxeHunem W). MakcumanbHO BO3MOXHasi Temnepartypa ans
AaHHOW KNMMAaTU4ECKOW 30HbI f, =36°C. MonsipHasa macca auetoHa M=58,08kr/kmonb.

Xumnyeckas opmyna auetoHa aHgD . MakcumanbHoe [aBneHve npu  CropaHuMu CTEXMOMETPUYECKON

NapoBO3AYLUHOM CMECU aLeToHa B 3aMKHYTOM oObeme PM =572 kMa.

Pacuet
CTexnoMeTpu4eckuin koaddULMEHT KMCIopoda B peakuun cropaHnst aueToHa paBeH
Hy My

My 1
= ——_:3 -
F=me = 2 Ty 3

CTeXMOMeTpVI‘-IeCKaFI KOHLUEeHTpauuna napoB aleToHa CoCTaBUT



_ 100 100
T 1v4Bdg 140844

= 4,91 % [06.).

MnoTHOCTL NapoB aueToHa [, Npu pac4yeTHol TemnepaTtype f, pasHa

M 58,05

= = = 229 krim® .
P p(+00036T £,y 22413(1+000367 36

Torga usbbiTouHoe AasneHne L Npu cropaHun NapoBO3ayLLUHON CMECH aLeToHa NS pacyeTHON aBapum COCTaBuUT

m-Z 100 1 117,9-0,3 100 1
- P —— — — = (72 - 10— —— = =308,7 (a.
1p = (Puwe = Po) v o o T Y T60-228 491 3 e

2 OnpegenvTb U3BbITOYHOE JaBrieHVe, pasBUBaEeMOoe Npyu CropaHnm ra3oBo3ayLLUHON CMecu BoAopoaa, BO3HUKaloLWeNn
npu aBapuinHON pasrepMeTU3aLmmn TpyGonpoeoaa B NPOU3BOACTBEHHOM NOMELLEHNN.

[aHHble AnA pacyeTa
Uepes nometleHne, ceoboaHblil 06bem koToporo ¥, =200 & , MPOXoauT TpybonpoBod C MPOXOAHLIM CeYeHneM
Anametpom dy, =50 MM, MO KOTOPOMY TPaAHCMOPTUPYEeTCs BOAOPOA H; ¢ makcumanbHbiM  pacxopom

3
g=510 m? npy HopmaribHbIX YCIOBUAX U C MakcumarbHblM AaeneHnem Fr; =150 klMa. TpyGonpoBoa ocHalleH

CUCTEMOM aBTOMATUYECKOrO OTKITOYEHUS C BPEMEHEM Cpa6aTbIBaHVIﬂ 2 ¢ un ¢ obecnevyeHnem pe3epBupoBaHnNA ee
anemMeHToB. 3aABUXKM CUCTEMBI YCTaHOBIIEHbI nepen CTEHOM MOMeELLEHNs B MecTe BBoAa pr60nposop,a 1 3a CTEeHOWn

A@HHOTO MOMeLLeHns B MecTe BbiBOAa TpyGonmposopa. [nnHa oTcekaemoro yvacTka Tpyborposoja L., =10 m.

MakcmmanbHO BO3MOXHas Temnepatypa Ans AaHHOW KNMMaTUYeCKOW 30Hbl fp =39°C. NnoTtHocTb BoAopoda 7, Npw
AaHHON fp paBHa 0,0787 |<r/M3 . MonsipHas macca sogopoga M’ =2,016 kr/monb. MakcumanbHoe gaeneHve npu

CrOpaHnn CTEXMOMETPUYECKON ra3oBO3AYLLIHOM CMECU BOAOPOAA B 3aMKHYTOM obbeMe Fryr =730 kla.

Pacuet

O6bem Bogopoda, NOCTYNMBLLErO B MOMELLEHME B pe3ynbTaTe aBapuiiHOM pasrepmeTusauun Tpybonposoga, Oyanet
paBeH

V. =V, +¥, =001+002945=0,03945m"

v, =gT=5.107.2=001m",

2z
. -2
Var = 000 r Loy :D,D1-3,14-15D[¥] 10 = 0,02945 m*

Macca Bogopoaa, NOoCTynuBLLEro B NnoMeLleHune npu pacyeTHOM aBapuun, COCTaBuT

m, =V, p, =00394500787=3105.107 kr.

CTexruomeTpuyecknii kKoadUUMEHT KUCIopoaa B peaKLyn CropaHnst Boaopoaa paBeH

My T My

My 0
= 0 = =+ -—=05.
Armet =3 P A




CTexmomeTpmquKaﬂ KOHUEeHTpauuna Bogopoaa coctaBuUT

_ oo 100
T+ 484 5 1+484 05

= 29,24 % (a6.).

N3bbiTouHoe AasneHne fiF Npu cropaHuM BOOOPOAOBO3AYLLIHON CMecK, obpasylollenca B pesynbTate pacyeTHoM
aBapuu, paBHO

. Ar—a
mz 10001 g30-10py 202101 100 g e,
Vel Cor Ky 200-0,0787 29,24 3

M0 = Puay ~ Po)
3 OnpepenuTb k03hULMEHT Z y4acTus NapoB aLeToHa Npu CropaHMn NapoBO34YyLLHOM CMECUK NS cryyas
pasrepmeTnsalnm annaparta ¢ aueToHOM.

[aHHble ans pacyeta

B ueHTpe nomelleHns pasmepom 40x40 M u BbicoToi H, =3 M ycTaHOBNeH anmapaTt ¢ aueToHoM. Annapat

npeacTasnseT coboit LMnMHOp AnameTpoMm ocHoBaHus o, =0,5 m u BbicoTon k1, =1 M, B KOTOpPOM codepxutcs 25 kr

aueToHa. PacyeTHasi TeMnepaTtypa B MOMeLLeHUn £, =30°C. MNnoTHOCTb NapoB aLeToHa &, npu fp paBHa 2,33 kr/m® .
HaBneHve HacbilleHHbIX Mapos auetoHa p, npu f, pasBHo 37,73 klMa. HWKHWIA KOHLEHTPaLUMOHHLIA nNpeden

pacnpocTpaHeHUst NnameHn L gmes =2,7% (06.). B pesynbTaTe pasrepmeTvsauuu annapata B o6bem nomeLleHus

nocTynut 25 Kr napos auetoHa 3a Bpemsi ucnapeHus I =208 c. lMpu pabotawolien o6WeobMeHHON BEHTUNALMM
NOABWXHOCTb BO3AYLLUHOW cpeapl B nomeweHun i =0,1 m/c.

Pacuet

MapameTpbl CEI: XHKHPs FHKHPs EJ:HI{I'IP npueeaeHsl B npumepe 1 pasgena b.2.

Tak kak npu paboTatowen n HepaboTatoLLlen BEHTUNAUMK

KO3 pULMEHT Z COCTaBUT:

npv paboTatoLLen BeHTUNauun

5107 .« Crinp
g :T'Pa[cn 3 HENP YHENPE Hkne =

_ 5-107%-314
25

27
2351353« - B01-9.01-0,2 =0,14;
2 [:‘ +12I—II|- 2 2 2 2 a

>

npuv HepaboTaloLen BeHTUNAUun

2,33 5,02 + % 10,56 10,56 0,03 = 0,04

2

1073
;31107314

4 Onpepenutb ko3ddUUMEHT Z y4acTusl MeTaHa Mpu CropaHuMM rasoBO3QYLUHOMW CMeCcu Ansi cryyas aBapurHOM
pasrepmeTu3auum rasoBoro 6annoHa ¢ MeTaHoM.

[JaHHble ans pacyeTa



Ha nony nometlenns pasmepom 13x13 m n Beicotoii H ;=3 m HaxoauTtca 6annoH ¢ 0,28 kr meTaHa. [a3oBbiii 6annoH

nveet BbicoTy b =1,5 M. PacyeTHasi TemnepaTypa B NoMeLleHn fp =30°C. lnoTHocTb MeTaHa g, npu f, pasHa

0,645 kr/m > . HuokHmit KOHLIEHTPALMOHHbIN Npeaen pacnpocTpaHeHus nnamenn meTaHa L ppme =5,28% (06.). Mpu
paboTatoLLei 06LLEe0OMEHHOM BEHTUALMN NOOBWXHOCTbL BO3AYLLUHOWM cpeApl B nomeLleHun & =0,1 m/c.

Pacuyet
Cos X ukne- YHEnP- 2HEnp- NPVBedeHb! B npumepe 2 pasaena b.2.

Tak kak npu HepaboTatoLlen BEHTUNALUM

Taunp <0510 e < 0,58,

KoadpduumneHT Z coctaBut

5107 C
Z= —',G‘M['fn * H;HF ]XHI{I'IFFHHI'IFZHHI'IF =
51073 3,14 5,28
=— " 0k45]404+ " 3.43-3,43-002 =0,07.
L LYY [ 22k an -

A.3 lNoprouune nbinm

A.3.1 Pac4yeT 13bbITOYHOro AaBneHus npu cropaHumn I'IbIJ'IEBOS,D,yLLIHOVI cMmecu B noMmeleHnn

A.3.1.1 N36bIToUHOE AaBneHne npu CropaHim nbinesosayLuHon cmecn £ | kMa, paccunTeiBaoT no dopmyrne

MH p,Z

fp=——— (AL
FGB.IGHCFTDKH

rae  Ad - pacueTHas macca B3BelleHHON B 06bemMe NMOMELLEHNS ropoYel Mbinu, 0bpasoBaBLLeics B pesynbTarte
aBapuHOW CUTyaLmu, Kr;

H_ - tennota cropaHusi nbinu, Jxx/kr;

Py - HavyanbHoe atMocdepHoe faeneHue, kla (qonyckaertca npuHuMatk pasHbiM 101 klMla);

Z - ponsa yyacTusi B3BeLLEHHON roptoyelt Mbinn NPy CropaHnm NbineBo3ayLIHON CMEeCH;

F.. - cBOGOAHbIN 06BEM NOMeLLEeHus, m?;

fn - NNOTHOCTb BO3AyXa O CropaHusi NblNeBo3ayLLHON CMecH Npy HavanbHoi Temnepatype T, Kr/m® ;
C’F - TENNOEMKOCTb Bo3ayxa, [x/(kr-K) [ponyckaeTca npuHnmatb paBHon 1010 Ix/(kr-K)];

T, - HavanbHas Temnepartypa Bosayxa, K;

KH - KO3 PUUMNEHT, y4nTbIBaOLLIEN HErEPMETUYHOCTb MOMELLEHNS U HeaanabaTU4HOCTb npouecca ropeHua.



HonyckaeTcst npuHumaTs K, paBHbLIM TpEM.

K nbinam, cnocobHeiM o6pasoBbiBaTb roprodMe NblNneBo3adyluHble CMeCW, OTHOCAT AUCMNepCHble MaTepuansl,
XapakTepusyloLlmecs Hanuynmem nokasatenenl noXapHOW OMacHOCTU: HWKHWM  KOHLEHTPaUMOHHBIM  Npeaernom
pacnpocTpaHeHus nnameHn, MakcMMarnbHbIM JaBneHneM, pasBMBaeMbIM Npu CropaHvuu Nbineso3ayLiHon cmecu (bonee
50 klMa), 1 cKOPOCTLIO ero HapacTaHns, MMHUMarbHbLIM MOXapoonacHbIM coaepXaHnem kucnopoga (MeHee 21%).

A.3.1.2 Z paccunTtbiBaloT No opmyne

Z=05F, (A22)

raoe F' - maccosas gona 4actuy nbinn pasmMepoM MeHee KpUTUYeCKoro, C npeBbllleHMeM KOTOPOro al3poB3BeCb
CTaHOBUTCA B3pr806630I'IaCHOl7I, T.€. HeCnocoGHom pacnpocTpaHATb nNnamMsa.

B oTcyTCcTBME BO3MOXHOCTM MONyYeHUs CBeAeHUn Ans pacyeta Z gonyckaetcs npuHumats Z=0,5.

A.3.1.3 M, «kr, paccunTbiBatoT no popmyrne

o+
Mo=mind T (A DT
PorVae /2,
rae M33 - pac4yeTHaa Macca B3BVIXpVIBLIJeI7ICF| Nbln, Kr;

1. - pacyeTHas Macca nbinu, NOCTYNMBLLEN B NOMELLEHNE B pe3ynbTaTe aBapUitHON CUTyaLnu, Kr;

- 3
Pop - CTEXMOMETPUYECKaA KOHLIEHTPaLUA roptoHen nbifin B aspoB3BECH, Kr/im™ ;

Fie - pacuyeTHblii 06beM nMbinieBo3ayliHOro obnaka, o6pa3oBaHHOTO MpW aBapuiHOW cuTyauun B obbeme

3
nomMeLLeHuns, M~ .
B oTcyTCTBME BO3MOXHOCTM NONyYeHUst CBEAEHWIA Ans pacyeTa ¥, [onyckaetcs npuHumate M = If . + M .

A3.1.4 M . paccuuTbiBalOT Mo dhopmyne

M, =K, M, (A24)

Ex EZ n:

roe KBB - [ONSsi OTNIOXEHHONW B NMOMELLEHUM Mblfiv, CNOCOGHOM nepenTn BO B3BELLEHHOE COCTOSIHNE B pes3ynbTate

aBapuiiHoii cuTyaumn. B oTcyTCTBME aKCnepuMeHTarbHbIX cBeaeHnii o kD, ponyckaeTcs nonarate K, =0,9;

Mn - Macca OTNIOXMBLLENCH B NOMELLEHUN MNbIfn K MOMEHTY aBapumn, Kr.

A.3.1.5 M_.  paccuuTbiBatoT no hopmyne

My, =M +gTIE, (A2
roe Man - Macca roptoyen noinu, Bbl6paCbIBaeMOVI B nomelLleHne npu pasrepmeTniaumm oaHoro n3 TexHoONnorm4eckmnx

annapaTtos, Kr. [pwu OTCYyTCTBUM OrpaHunymBaroLLnx Bbl6pOC NblIN UHXEHEPHbIX yCTpOVICTB cnegyet nonaratb, YTO B
MOMEHT pacquHon aBapuu npoucxogut aBapMIZHbIﬁ Bbl6pOC B MOMELLIEHNE BCEW HaXOAMBLUENCS B annaparte nbinu;

g - NPOU3BOAMTESNILHOCTb, C KOTOPOW MPOAOSIKAETCA NOCTYNIEHE NbINEBUAHBIX BELLECTB B aBapUiHbIA annapar no
Tpy6onpoBoaam [0 MOMEHTa UX OTKMOYEHUS, KI/C;

I - pacyeTHOe BpeMsaA OTKIYEeHUd, onpegendeMoe B KaXOOM KOHKPETHOM clly4ae, ucxoga wu3 peaanon



ob6cTaHoBkK. CneayeT NpuHMMaTh paBHbIM BPEMEHW cpabaTbiBaHWS CUCTEMbI aBTOMATWKK, ECININ BEPOSTHOCTL ee 0TKasa
He npesbiwaeT 0,000001 B roa; 120 ¢, ecnu BepOATHOCTb OTKa3a cucTemMbl aBToMaTtukm npesbiwaeT 0,000001 B roa; 300
C MPY Py4YHOM OTKITHOUYEHUY;

K, - k03tbhULMeHT nbineHns, NPeACTaBNSOWMIA OTHOLWEHNE MacChl B3BELLEHHOW B BO3AyXe MbiK KO BCE mMacce

nbinn, ﬂOCTyFIVIBLIJeVI 13 annapata B nomMelleHue. B OTCYTCTBUE IKCNepumMeHTanbHbIX cBefeHun o Kn aonyckaeTcA
nonaraTtb:

- Kn =0,5 - 4n4 nbinen ¢ ANCNePCHOCTLI0 He MeHee 350 MKM;

- K =1,0 - ona neinei ¢ AucnepcHocTL0 MeHee 350 MKM.

A.3.1.6 I, paccuuTbiBaOT NO hopmyne

Y
My =K—T(M1+ng, (A.26)
¥

roe F.. - pons roptoyelt nbinu B o6LLel Macce OTRNOXEHWI Nbinw;

Ky - K03thPULUMEHT achdeKTUBHOCTU Mbinieybopku. MNpuHumatoT paBHbiM 0,6 npu cyxoi 1 0,7 - Npu BNaXHON (py4HOI)

NbineyGopke; NPy MeXaHM3NPOBaHHOI BakyyMHOI MbineyGopke Ans posHoro nona ., npuHumaeTcs pasHeiM 0,9, Ans

nona c BbibouHamu (0o 5% nnowagaw) - 0,7;

I, - macca nbinu, oceparolet Ha TPYAHOAOCTYNHLIX ANA YBOpKM NOBEPXHOCTSX B MOMELLEHWN 33 Nepuos, BpeMEeHM
MeXAay reHepanbHbIMU yGopKamu, Kr;

1M, - macca nbinu, ocepatoLeit Ha AOCTYNHbIX ANst yGOpKY NOBEPXHOCTAX B MOMELLEHWUI 3a NepUos, BPEeMEHN Mexay
TEKyLLMMU NblneybopKkamu, Kr.

Moa TpyaoHOOOCTYMHbIMU Ans yOOpkM nrowaasmy noapasyMeBalT TakMe MNOBEPXHOCTW B MNPOU3BOACTBEHHbIX
MOMELLEHNSAX, OYMUCTKA KOTOPbIX OCYLLECTBNSETCS TOMbKO NPU reHeparnbHbIX nbineybopkax. JocTynHbiMK Ans y6opku

MecTaMu SIBRSIIOTCA MOBEPXHOCTW, Mbllb C KOTOPLIX yAansieTcss B MpoLecce Tekylyx MbineyGopok (execMeHHO,
€XECYTOYHO U T.1.).

A3.1.7 M, (k=1,2) paccunTbiBaloT No hopmynam

M, =M(1-DB, M, =M,(1-AF,, (A27)

roe My =(M + Mo+, #8000 - macca nbiny, Beigensiowascs B 06beM NoMeLLeHUs 3a Nepuos BpEMeH! Mexay
reHeparnbHbIMU NbineyGopkamu, Kr;

11 1n  pacca NbinW, BblAenseMas COOTBETCTBYHOLIEN eAuHuLEeln nbinauero obopyaosaHUs 3a TOT ke
nepuo BpeMeHMU, Kr;

My =My + Mo+, +M,, ) - Macca nbiny, Bbigensiowasncs B 06bEM NMOMELLEHUS 33 NEPUOL BPEMEHU MeXay
TekyLLWMM nbineybopkamm, Kr;

My, Moy

nepuon BpeMeHu, Kr;

Macca nbin, Bblaendemas COOTBeTCTByIOU.LeVI eanHnUen nbinswero o6opy,qoeaHM;| 3a TOT Xe

A - pgons Bblgenswlowencd B 06beM MOMELLEHUS MbinM, KOTopas yaanseTcsl BbITSXKHbIMM BEHTUNSALMOHHBIMU
cuctemamun. B oTcyTcTBME SKCNEepMMeHTanbHbIX cBeaeHun o6 A nonaratot A=0;



B1 ’ Bﬂ - [0V BblAensawLLencs B 06beM NoOMeLLEHMS MbIN, OCeAatoLLe COOTBETCTBEHHO Ha TPYAHOOOCTYMNHbLIX U

AOCTYMHbIX Anst yGopku NoBepxHoOCTsIX nometluenus ( By + B, =1).
Mpwn oTcyTcTBUN CBEAEHWIt 0 koadbduumenTax By n B, ponyckaetcs nonarate E;=1, E, =0.

A3.1.8 Iy n I, wmoryT 6biTb OnpeaeneHbl SKCNepUMEHTanbLHO (UMK MO aHanornn ¢ AeicTeyolmUMmn obpaslamu
Npou3BoACTBa) B NEpPUOS MakcMMaribHON 3arpyskiu o6opyaoBaHusi Mo hopmyre

My =2 Gy Fy) T (A.28)
- , .

roe Gy‘ : Flj - COOTBETCTBEHHO MHTEHCMBHOCTB MbINEOCAXAEHUA U NITOLWaab AN TPYAHOAOCTYNHBLIX (¥ =1) n
AOCTYMNHbIX (1 =2) y4acTKOB;

J - HoMmep y4acTka nblneocaxaeHus;

T, - NPOMEXYTOK BPEMeHN Mexay reHepanbHbIMK (1 =1) 1 Tekywmmn (f =2) nbineybopkamu.

A.3.2 XapaKkTepucTnkm cropaH1s nbirienapoBo3ayLLUHbIX CMecel B TEXHONOrMYeCKkoM annapare
A.3.2.1 CropaHuve nbineso3dyLHON CMeCK B annapaTe MOXeT NpoTekaTb Kak B pexvMe MeAreHHOro, A03BYKOBOro
ropeHus, Tak 1 B pexume getoHauun. B nogasnstowem 60nbLIMHCTBE NPAKTUYECKUX Cry4aeB BCTpeYaeTCss MeAeHHbIN

(mednarpaLoHHbIN) pPeXMM ropeHusi, K KOTOPOMY OTHOCAT MHcopmaumio (A.3.2.2, A.3.2.3).

A.3.2.2 OCHOBHbIMX pacyeTHbIMK (B MPeanoNioKEHUN OOCTATOYHOW CTOWMKOCTM Kopryca annapaTta K HanpsiKeHUsm
pa3spbiBa U AedhopMaLim) XapakTepUCTKamy B3pbiBa NbiIeBO3aYLLIHLIX CMECceii B annapare cYuTaloT:

- Poye - MakCcuUManbHOE faBrieHMe npu cropaHun I'IbIJ'IeBO3/Z|,yLLIHOI7I cmecn B annapate, klla, onpegensdemoe kak

Hanbonbluee OaBneHue npu cropaHun, agocturaemoe B obbeme annapaTta npyv B3pbIBHOM TOPEHUN ONTMManbHOMN
rIbII'IEBOS,D,yLIJHOVI CMecHu;

-[:Eip-'rdf)m - MaKCMMarsbHYO CKOPOCTb HapaCTaHuUA OaBleHua npu cropaHuun I'IbIJ'IeBO3,D,yLLIHOI7I CMecu B annapate,

kMalc, onpegendemMmyto Kak HanBOMNbLUMIA HAKMOH 3aBUCUMOCTM AaBMNEeHus npwu cropaHnun onTUManbHOM HblﬂeBOS,ﬂ,yLUHOVI
CMeCHU B annapaTte OT BpeMeHU Npu To4e4YHOM 3aXXnUraHmm B ontuMaribHOM MecCTe;

-K,, - vHpexc B3pbiBOnoxapoonacHocty nuinu, kMam-c; K, =(dp/dfy . ¥ (¥ - o6wem annapara, m* ).

A.3.2.3 [na He CRMWKOM MPOTSKEHHbIX TEXHONOMMYecknx annapatoB 06bLEMOM cCBbile 16 1 chnpaBeanvBbl
aMnMpuYeckme npaeuna, B COOTBETCTBUN C KOTOPbLIMMU:

Powr1 = Poaez s
K =Ky, (A 25

roe 1, 2 - HAEKCbl, OTHOCALWMECS K ABYM NPOU3BOJIbEHO Bbl6paHHbIM annapartam.

[na annapaTa o6beMOM MeHee 16 N pacyeTHble 3HaYeHUs XapaKTePUCTMK CropaHusl MblfeBo3aYyLIHbIX cMeceit (No
pesynbTaTaM UCMbITaHUi B KpyNHOMacLUTabHOM eMKoCcTM) 06naaatoT A0CTaTOYHbIM 3anacoM HadeXXHOCTU.

A.3.2.4 OueHka pacyeTHbIX 3HaYEHMI NapamMmeTpOB CropaHns MbiNeBO3AYLLUHbIX CMECeN AN NPOTSKEHHbIX annapaToB
(c OTHOLWEHNeM MakcMManbHOro rabapuTHOrO pasMepa K MWHUManbHOMY nopsigka 5 u Gornee), a Takke ropeHus,
NMPOTEKatoLLLEero B pexunme AeToHaLunM, BO3MOXHA Ha OCHOBE 3KCMEPTHbIX 3aKMOYeHWA.
Mpumep

[aHHble ansa pacyeTta



PaccunTtath n3bbITOYHOE AaBrieHWe Npy CropaHWKM NONUITUIIEHOBOM NbINM B MOMELLEHWUN ONS CNEeAYIOLMNX UCXOOHbIX
AaHHbIx: M. =10 kr; A, =90 kr; F=0,3; H, =47-10'3 Ox/xr; ¥, =2000 m> ; Vae =20 m> ; PB=1,2 |<r/M3 ; Ty =298
3

K, 25 =0,1kr'm
OnpepensaeM Z no dopmyrne (A.22)
Z=058F=0503=015
Onpepensiem A no hopmyne (A.23)
i = mjn{M” + 14, =10+90 =100 kr;
Lo Vae £2 =0,1-20 /0,15 =14 kr,
otcioaa crneayet, uto Ad =14 kr.

MpuHnmasa k., =3 1 noAcTaBnss WCXOAHbIe AaHHble B BbIpaXeHWe ANs PacyeTHOro W3BLITOYHOTO AABMEHUS Mpu
CropaHuy NbinNeBo3ayLHON CMecK, NOyYUM:

MH. ppZ _ 14-47-10°-101°015

- =4 6xla,
Ve sCp Xy 2:10°1,2:1010-298 3

Ay =

MpunoxeHue b
(obsizaTensHoE)

MeToa pacyeTa pa3MepoB 30H, OFPaHUY€HHbIX HUXKHUM KOHLeHTPALMOHHbIM
npepenom pacnpoctpaHeHus nnamenu (HKMP) razos n napos

B.1 MeTton pacuyeta 30H, orpaHuyveHHbix HKIP raszoB u napoB, npu aBapuMHOM
NOCTYNJIEHUMN rOPHOYMX ra3oB U NAPOB HEeHarpeTbIX JIErKOBOCMNIaMEHAOLWMUXCA XXUNAKOCTEN B
OTKpbITOE NPOCTPAHCTBO NPU HeNOABUXKHOW BO3AYLUHOMN cpeae

B.1.1 PacctostHua Xpump- fThgnp Y &pgne » M, Aans T n JIBX, orpanHnumBatoline obnacTb KOHLIEHTpaLuii,
npesbiwatowmx HKMP, paccunTbiBaloT no oopmynam

ana T
0,33
—_ —_— Ml’
KAugme = Yuxme = 14.6 — (B.1)

A rCHETE

0,33

At
ZHKHP =D,33 - r , (B.2)
A CHETE

ansa napos JIBX

03 0,33
2 L
Xrgrp = Yagme = 324K [ = = = , (.3)

HEIIP fn FPu



0z

£}

0,33
Py

EHKHP = U,IE'J'E P . (B.4)
Chrne fn’ Py

rae M. - macca NnocTynuBLIEro B OTKPbITOe NPOCTPaHCTBO T npu aBapuiiHOW cutyauumu, Kr,

. 3
£, - nnoTtHocTb [T nNpu pacyeTHo TemnepaTtype U aTMOCGepHOM AaBneHnu, Krim™ ;

4 - Macca napos JIBX, nocTynueLUVX B OTKPLITOE NPOCTPAHCTBO 3a BPEMS MOMHOro ucnapeHus, Ho He 6onee 3600

- 3
£, - NnoTHocTb napos JIBXK npu pacyeTHo TemMnepaType 1 aTMOC(EPHOM AABMEHWN, KI/M ™ ;
P, - HaBneHve HacblleHHbIX napos JIBX npu pacuetHoi Temnepartype, klla;

T
K- K=—— nBXx);
koadhpurumeHT ( 2500 ans )

I - NPOOOJIIKUTENTIbHOCTb NOCTYNJ1€HNA NapoB JIB>K B OTKpbITOE NPOCTPAHCTBO, C;

CHEnp - HKHUIA KOHLIEHTPaLUMOHHBIN Npeden pacnpocTpaHeHnns nnamenm [T unu napos JIBXK, % (06.).

6.1.2 Pagnyc F;, M, n BbICOTY £, M, 30HbI, orpaHnyeHHorn HKIMP rasos 1 napoBs, BbIMUCAAIOT UCXOAS M3 3HAYEHUI

Ahrnes THene M ERknp -

Mpn atom Fg * Tpump, f *Tqppp M 25 »h+ R, ona M w Z; » Eype Ana NBX (B - BbicoTa UCTOYHMKA
MOCTYMNMEHWs rasa OT YPOBHS 3eMIu, M).

Ons T reomeTpunyecku 3oHa, orpaHuyeHHas HKIMP rasos, OyneT npeAcTaBnsite LUMMUHAP C OCHOBAHWEM PafiMycoMm
F. v Bbicotonn b =2R; npn R, £h v hy =h+R; npu FR; >k , BHYTPM KOTOPOrO PacrofiokeH WCTOYHUK
BO3MOXHOr0 BblaeneHus .

Ons NBX reomeTpuyeckn 3oHa, orpaHudeHHas HKIMP napos, 6yaeT npeactaBnsite LUNMHAP C OCHOBAHWEM paZiMycoMm
F, wnsbicotoit Bt =2 np Npu BbicoTe ncTouHuka napoB NIBX A < Zynp v B =h+Z4me npy B2 2 e .

3a Hayano oTtcyeTa 30Hbl, orpaHumdeHHon HKIP rasoB ¥ napoB, NpUHMMAlOT BHELHWE rabapuTHble pasmepbl
annapaToB, yCTaHOBOK, Tpy6ONpoBOAOB U T.M.

5.1.3 Bo Bcex cnyyasx 3HaveHnst X yynp: YHpne Y Epppe BOMKHBI 6biTh He MeHee 0,3 m ana I n NIBX.

Mpumepsl

1 Onpepenutb pa3smepbl 30Hbl, orpaHuyeHHon HKIMP napos, npu aBapwiiHOW pasrepmeTu3aumm Tpybonposoaa,
TPaHCMOPTUPYIOLLLErO aLeToH.

[aHHble ansa pacyeTta

TpyGonpoBoa, TPaHCMOPTUPYIOLLMIA aLEeTOH, MPONIOXEH Ha OTKPLITOM MpOoCTpaHcTBe Ha BbicoTe f =0,5 M oOT
NOBEPXHOCTU 3eMIn. TpyBonpoBO OCHALLEH PYYHBIMU 3aABUKKaMU.

Macca napoB aueToHa, NOCTYMUBLUMX B OTKPbITOE MPOCTPAHCTBO 3a BPeMs MOMHOMO WCnapeHusi, onpefeneHa B
COOTBETCTBMW C npunoxeHnem W un coctaeBnset mg =240 Kr npu BpeMeHu ucnapeHus I =3600 c. MakcumanbHo

BO3MOXHas Temnepartypa AN AaHHOW KNUMaTUYECKON 30HbI IF =36°C. lNnoTHOCTL NapoB aueToHa &, npu IF paBHa



2,29 kM . HuokHmii KOHLIEHTPALIMOHHbI Npefen pacnpocTpaHeHust nnameHn napoe auetoHa C'ypnp =2,7% (06.).

HasneHne HacbilleHHbIX NapoB aueToHa p, npu I, pasHo 48,09 kMa.

Pacuet

Pacctosnns Typnp. Yyepe W Spgpe ANA aueToHa, orpaHuyvBaiolMe 06nacTb KOHLEHTPaLuii, NpeBbillatoLmnx
HKTP, coctasart

02
Lykne = Yaenp = 32'\-"'_[ HHI‘IF‘] [,o > ] =
= H

3600 { 48,09
: = 41,43
300 27 ] [2,29-48,D9] "

02
ZHHHF =D,12\/—[ ] [ ] =
CHknp a P
(=S 0,33
=012 500 (48,09 =155 m.
Vasoo | 27 2,29-4B,D9

Takum obpa3som, rpaHuLa 30Hbl, orpaHudeHHon HKIP napos, no ropu3oHTanu 6yaet npoxoanTb Ha pacctosHun 41,43
M oT obevaiikn Tpybonposoaa, a no BepTUKanm - Ha BbicoTe #; = Z.qp =1,55 M OT noBepxHOCTM 3emnu.

=32

2 Onpegenntb pasMmepbl 30Hbl, orpaHmndeHHon HKIP rasos, npu aBapuiiHoOn pasrepmeTmsaunm eMKOCTU ¢ MeTaHOM Ha
OTKPbITOM NPOCTPaHCTBE.

[aHHble ansa pacyeTta

Mpn pasrepmeTusaunm emkoctn B atmocdepy noctynut 20 kr meTaHa. EMkocTb npeactaBnseT cobon umnuHap ¢
OCHOBaHMeM paguvycom 1 M 1 BbICOTOM Pza =10 M. MakcMManbHO BO3MOXHas TeMmnepaTtypa Ans 4aHHOW KIMMaTU4eCcKon

30HbI IF =30°C. TnotHocTb MeTaHa 3, Mpw IF paBHa 0,645 kr/m 3 . HwXHWA KOHUEHTpauMOHHbLIN npegen

pacnpocTpaHeHus nnameHn metaHa Cyuqe =5,28% (06.).

Pacuet

Pacctosnns  ypnps Yygnp M Spgpe ANA MeTaHa, orpaHuyMBarole obnactb KOHLEHTPaLMi, NpeBblllatoLmx
HKIMP, coctaBat

m 032 0 033
Fue = T = 148 —22 | =148 —2 | =2618m,
.IOMCHI{HF D,E-"-II-E 5,28

0,33
Zyre =033 —2 | =059 m.
Pn T HENP

Takum 0Bpa3om, ANA pacHeTHON aBapuM eMKOCTW C METaHOM reoMeTpuyecku 3oHa, orpaHudeHHas HKIMP rasos,
GyneT NpeAcTaBMsTb LMNWMHAP C OCHOBaHWEM paaunycom F =26,18 m n BbicoTonn by =h + R, =10 +2618 =36,18
M. 3a Hayano 30HbIl, orpaHnyeHHon HKIMP ra3os, NPMHUMAIOT BHELLHUE rabapuTHbIe pasMepbl EMKOCTU.

B.2 MeToa pac4yeTa pa3mMepoB 30H, orpaHu4eHHbIX HKIP razoB n napoB, npn aBapumHoOmM



nocTynneHun roproyimnx rasos U NnapoB HeHarpeTbIX fierkoBocninamMmeHsAoLWNXcA Xnagkocten B
nomMmewieHune

HwxenpuBeaeHHble pacyeTHble dopmyrbl npuMersitoT ans cnydas 100m i o F 0 <0ACyne [Chenp - HWKHWRA

KOHLEHTPaLUMOHHBIN Mpeden pacnpocTpaHeHUs nrameHu roptoyero rasa unu napa, % (06.)] u nomeweHun B dopme
NPSAMOYroNbHOro Napannenenuneia ¢ OTHOLLEHWEM AJSIMHbI K WipuHe He 6onee 5.

5.2.1 PacctoaHuna Tpunp. Yhpnp W ZHgnp PAcCUMTLIBAOT NO dhopMynam

3 0.5

&0
Lhine = K1I[K2 In CHI{I:F . (BA)
!
0.5
il
Thkne = K#’[Kz I CHHI:F . (BB
!
0.5
Cat I
Zyknp = Kah[Kz In CHHI:F . B.7)
!

rae K - kosdurumeHT, npuHumMaembii pasHbiM 1,1314 ans roptounx rasos 1 1,1958 ana nerkosocnnaMeHsoLWmUXes

KMOKOCTEMN;

K., - koathduumMeHT, paBHbIid 1 ANs ropioymnx rasos;

Ana nerkoBocnnamMmeHAnLWwmnxes )KVI,ELKOCTGVI;

K’ =
t 3800

K, - koadduULMeHT, npuHumMaemblii paBHbIM 0,0253 Ans roproymnx rasoB npy OTCYTCTBUM MOABUXHOCTW BO3AYLLHOW

cpeabl; 0,02828 ansa roptoymx rasos Npuv NOABWMXKHOCTU Bo3aylwHow cpefbl; 0,04714 Aana nerkoBoCMNNaMeHSLWMXCS
XMOKOCTeN Npu OTCYTCTBUM MOABUXKHOCTW BO3QyLWHON cpedbl U 0,3536 Ans nerkoBoCnramMeHsoLWNXCsa XXUOKoCTen npu

NoABMXHOCTM BO3AYLLUHOWN Cpeabl;
k- BblCOTa NMOMELLEHUs, M.

F,1, 5 n 'y npueeperbl B A.2.3.
Mpyv oTpULaTENBHbIX 3HAYEHWSIX JIOrapUPMOB PacCTOAHUA X ynps tHknp W 2xgnp NPUHUMAIOT paBHbIMM O.

6.2.2 Pagnyc R, v BbicoTy Z;, M, 30HbI, orpaHnyeHHoi HKMP rasoB v napos, BLIMUCASIOT UCXOAS M3 3HAYEHUN

Zuene- Yaene VM Eggne ANS 3a4aHHOTO YPOBHS 3HauumocTu (.

Mpn atom F; * Tpupp, F »Tqppp v 25 2 h+FR, gna M w Z; > Zpp Ana JIBX (B - BbicOTa MCTOYHMKA
NOCTyNIeHMs rasa oT nona nomelleHus ana [T Tspkenee Bo3gyxa M OT NoTorka nomMelleHus ansa [T nerye Bosgyxa, m).

Ons T reomeTpuyecku 3oHa, orpaHuyeHHas HKIMP rasos, 6yneT npeAcTaBnsitb LUMMUHAP C OCHOBAHWEM PafiMycoMm
R, wn Boicoton F; =2R; npn R, ih v h =h+R, npu FR; >k, BHYTPM KOTOPOro pPacrofioxXeH WCTOYHMK
BO3MOXHoro BbiaeneHus T. Ona JIBXXK reomeTtpudeckn 3o0Ha, orpaHuveHHass HKIP napoe, 6ygeTt npencrtaBnsitb
LUMAMHAP C OCHOBaHueM paguycom F 1 BbicoTOM Z; = Zynp NPU BbicoTe McTouHuka napos NIBX f < Zynp ¥

Zo = h+E4me v B2 Z4np - 8a Havano oTcyeTa NpPUHUMAIOT BHELWHWEe rabapuTHble pasMepbl annapaTos,

YCTaHOBOK, TPyGONPOBOAOB U T.1M.

B5.2.3 Bo Boex Criyuyasix 3HauyeHusi pacTosHUA Eyump. Thgne M SHENP BOMKHBI BbiTe He MeHee 0,3 M ana T u
JIBX.

Mpumepsbl



1 OnpepenuTb paamepbl 30HbI, orpaHudeHHon HKIMP napoe, obGpasylollenca npu aBapuUHOW pasrepMeTu3aunm
annaparta C aueToHOM, Npu paboTatLen n HepaboTatoLlen 00LLEe0OMEHHOW BEHTUMALNN.

[aHHble ans pacyeTta
B ueHTpe nomelleHust pasmepom 40x40 M u BbicoToW F, =3 M ycTaHOBMIEH annapaT C aueToHoM. Annapat
npeacTaensieT cobov UMNMHAP C OCHOBaHUEM AMaMEeTPOM cf& =0,5 m 1 BbicoTON F1, =1 M, B KOTOPOM coaepxmTcs 25 kr

aueToHa. PacyeTHas Temnepatypa B nomeleHumn I, =30°C. MnoTHoCTb NapoB aueToHa 4 npu I, pasHa 2,33 krim® .
[laBneHne HacblleHHbIX MapoB aueToHa p, npu I_, paBHo 37,73 kla. HWKHWN KOHUEHTpaUMOHHLIM npeden

pacnpocTpaHeHus nnamenn e =2,7% (06.). B pesynbTaTte pasrepmeTvsaumm annapata B noMelleHe noctynut 25

Kr napoB aueToHa 3a Bpems ucnapeuus I =208 c. Mpu paboTaioweit 06LEe0BMEHHON BEHTUMALMM MOABWKHOCTbL
BO3AyLUHON cpeabl B noMelleHumn i =0,1 m/c.

Pacuet

JonycTUMbIE 3HAYeHWs OTKMOHEHW KOHLEHTpauMin & npu ypoBHe 3Haummoctn L!=0,05 6yayT paBHbl: 1,27 - npu
paboTatowen seHTUnaumn; 1,25 - npu HepaboTatowen BeHTUnAumm (L =0).

MpenskcnoHeHUWanbHbIi MHOXUTeNb 'y ByaeT paBeH:

npu paboTatoLlen BeHTUNALMN

0.6 0,46
cp=o || 237 38 22100 =3,93% (ab ),
A 37 362,33 3840

., =100 p, / p, = 100 -37,73 /101 = 37,36% (06.),
V. = 080, =0,84040 3 =3240 1"

npu HepaboTatoLlen BEHTUNALMA

0,4
¢, = ¢ [_m100 -7 2.5-100.
o Vo 37 362,33 3640

Pacctositnst T yumps Tygnp M Zpgpp COCTaBAT:

0.1
] = 5,02% (6],

npuv paboTatoLLen BeHTUNauun

05 0.5
Fine :Kﬂ'[Kg]n %o ] =1.1958-4EI[ 208 1111’2?'3’93] 5,01 m,

Chknp 300 27
05 0.5
Yienp = Kﬂ{f:g tn 50 ] =1,1958 -40[ 205 11112?'333] =901 m,
o F00 27
0.5 0.5
&t 206 12753837
SHETIP = fiak Kglnc—n =U,3536'3[36m]n i 2?’ ] =02,
HEIIF :

npu HepaboTatoLleln BEHTUNALUN

208 | 125-502
Xnp =1,1958 -40 In 22
HknE [SEIIIIII 27

0.5
] = 10,56 m,



208 ]111’25 502
T 27
208 125 502"

22, ] - 003 m

Ty = 0.04714 3 = in
HETE [35[3[) 2,7

0.5
Fyene = 1,1958 -40[ ] = 10,56 m,

Takum obpasom, OnNs aueToHa reoMeTpuvecku 3oHa, orpaHuyeHHas HKIP napos, GygeT npeacTtaBnaTe cobon
LMNWHAP C OCHOBaHWeM paanycom F v BbicoTol 2, = Fy + 2 e, Takkak Fy » Zpmp s

npuv paboTatoLen BeHTUNALUn

Z2,=1+02=12m, R, =901m;
npu HepaboTaloLen BeHTUNALUn

Z,=1+003=103m R, =1056m.

3a Havano oTcyeTa NpPYHMMalT BHELIHWE rabapuTHble pa3Mepbl annapara.

2. OnpepenuTtb pa3mMepbl 30Hbl, orpaHuyeHHon HKIP rasos, obpasylollenica npu aBapuMWHOW pa3srepmeTv3aumun
razoBoro 6annoHa c MeTaHoM, Npu paboTatoLlel u HepaboTatoLLen BEHTUMNALMM.

[aHHble ansa pacyeTta

Ha nony nomelieHunsa pasmepom 13x13 M 1 BbicOTON Hn =3 M HaxoauTca 6annoH ¢ 0,28 kr meTaHa. [a30Bbil 6anmnox

nmeeT BbicoTy F; =1,5 M. PacuyeTHas TemnepaTypa B MOMeLLEHUM I_, =30°C. lNnoTHOCTb MeTaHa g, npu IF paBHa

0,645 kM= . HuokHmit KOHLIEHTPALMOHHbIN Npeaen pacrnpocTpaHeHus nnameHn metaHa Cyupp =5,28% (06.). Mpw
paboTatoLlert 06LLe0OMEHHON BEHTMNALUN NOABUXHOCTb BO3AYLLIHOW cpeabl B noMelleHun i =0,1 m/c.

Pacuet

JonycTMble OTKIMOHEHWSI KOHLUEHTpauum npu ypoBHE 3HAYUMMOCTU Q=0,05 O6yoyT pasHbl: 1,37 npu paboTatoLlen
BeHTMnAUMY; 1,38 npn HepaboTatowen BeHTUnAumm (& =0).

MpenskcnoHeHUWanbHbIA MHOXuUTeNb 'y ByaeT paBeH:

npuv paboTtatoLen BeHTUNaLun

0,28
o, =310% % =302, i =3.21% (ob )
o EA 0645 0581313301 b(0B.)
npv HepaboTaloLLeln BEHTUNALUUN
028
oy = 377108 =377 10%. . = 404% (0f )
b= b O5iE 013133 Hawcn)

Pacctositnst T yumps Tygnp M Zpgpp COCTaBAT:

npv paGoTatoLein BEHTUNSALMM

0.5 05
£ hknp = K,I[K'2 In C_ﬁfn ] =1,1314 -13[1-]:1—1’3;r '25;3’21 ] <0,
HErP

£l




0.5 05
ML :K#{Kz]njcn ] =1,1314 -13[1-]:1%] <0,
HKMP )
0.5 o5
Zhkne = Ka’{Kz In CSCB ] =[,02523 -3[1-&1%] <0,
HKNP )

cnenosatensHo, Ehne = Thime = Zugne =0

npu HepaboTaloLen BEHTUNALUN

0.5
e =1,1314 -13[1-1111’38 A’D‘l] =334 m,

528
0.4
) 138404
Ty = 1,1314 13[1 IHE,T] =334 m,
0.5
) 138404 Y
ZHHHF —D,D253 3[1 ]nﬁ,T] —D,DEM

Takum obpasom, Ana meTaHa npu HepaboTawolwen BEeHTUNALUM reoMeTpuyeckn 3oHa, orpaHundeHHas HKIP rasos,
GyneT npefcTaBnsiTb COGOM LMAUHAP C OCHOBaHWEM paauycom R =3,34 M u BbicoTon f, =h+ R, =3 +3,34 =534

M. Beugy Toro, uto h; pacueTHoe Gonblue BbICOTbI NOMELLEHNS ;ﬂn =3 M, 3a BbICOTY 30HbI, orpaHnyeHHon HKIP rasos,

NpUHMMaeM BbICOTY NOMELLEHUA F’!E =3 m.

Mpunoxenve B
(pexomeHayemoe)

MeTop pacuyeTa MHTEHCUBHOCTU TEMNIOBOro U3ny4YeHusa npum noxapax nponusos JIBX n MK

2
B.1 HTEeHCMBHOCTb TEMMOBOIo U3ny4yeHns g, kBr/m*, paccunTbiBalOT No hopmyrne

g=E;Fr. (B1)
roe EJP - CpeaAHenoBepPXHOCTHAA NMIOTHOCTb TEMIOBOIo U3ny4YyeHuna nnamMmeHu, KBT/M2 X

F,'j. - yrnoBon koadhuLmMeHT 0bny4eHHOCTH;
T - KO3PULUMEHT NponyckaHnsa aTMocdepbl.

B.2 Ef NPUHUMAKT Ha OCHOBE UMEILLINXCA SKCNepUMeHTarnbHbIX AaHHbIX. ,U,J'IFI HEKOTOPbIX XXNOKUX YyrrneBoAopOaHbIX

TOMSMB yKa3aHHble faHHble NpuBeaeHbl B Tabnuue B.1.

Ta6bnuua B.1

CpeAHeﬂOBerHOCTHaﬂ NNOTHOCTbL TenynoBoro u3ny4v4eHus nnameHun B 3aBUCUMOCTU
OT AnamMeTpa oYara n ygeribHasaa MaccoBasi CKOPOCTb BbIropaHusa AnA HEeKOTOpPbIX
XUWAOKUX yrneBogopoaHbIX Tonnme



Tonnmeo E; kBT/M? , npn &, m m,
|<r/(M2 ‘C)
10 20 30 40 50
CIr (meTaHn) 220 180 150 130 120 0,08
CYT (nponaH-6yTaH) 80 63 50 43 40 0,1
BeHanH 60 47 35 28 25 0,06
[nsenbHoe TonNnMBO 40 32 25 21 18 0,04
HedTb 25 19 15 12 10 0,04
Mpumevanmne - Ona guameTpoB ovara meHee 10 m unn 6onee 50 m cnegyeT NnpuHUMaTh Ef Takom xe,

Kak n ansa ovaros guametpomM 10 M 1 50 M COOTBETCTBEHHO

Mpn oOTCyTCTBUM [aHHbIX [OMNycKaeTcs Ef npuHumMatb pasHo 100 kBT/m z ana CYI, 40 kBt/m
HeTenpoAyKTOB.

B.3 PaccunTbiBaoT adheKTUBHbIN AnameTp nponuea & , M, no dopmyne

raoe S - nnowaab nponuvea, m?
B.4 PaccunTbiBaloT BbiCOTY Nnamenn T, M, no dopmyne

0,61
M

— . B3
-DB«JIETJ?

2
roe m - yaenbHas MaccoBasi CKOPOCTb BbIrOpaHvs ToMmnmea, Kr/(M ™ -c);

H=42d

P - NNOTHOCTb OKPY>KatoLLero Bo3ayxa, |<r/M3 ;
g - yckopeHue cBobogHoro nageHusi, pasHoe 9,81 M/c2 .

B.5 OnpegensioT yrnoBon koahULMeHT 0b6ny4eHHoCTH F,'j. no cgopmyne

R, = JRf+ Ry, (B

T k h S-1 A A+ DS -
roe Ay = — |— arcfg] — |+ — {arct, - arctg] ————1 < |4, (B.5)
Yox s, f31z_1] 5 g[\,ls,n] TE 1 E’{ CA-TICS, +1)

ans



rae A=(h? +57 1728, (B.6)
&y = 2rfd (¥ - paccTosHMe OT reoMeTpUYEecKoro LieHTpa nNponuea Ao obnyyaeMoro obbekTa), (B.7)

h=2Hid (B.8)
-y (B + (S - 1)

F = _ .

S Mg[\l B D

B-105) cB+DcS1-D]_cA—1fS1)_m cmnc&-D]l

_A-1157) et

m (B.9)

(A+1De5 -
(A-1s +n )|

E

(B-T(5 +D (A-DCE +D

B=(1+&3/2%.  (B.10)

B.6 OnpenensioT koacpdnLmMeHT nponyckaHusa aTMocdepbl * Mo cdopmyne

r=exp 701040 —058)]. (B.11)

2
Mpumep - PacyeT TennoBoro nany4yeHns ot noxapa nponuea 6eH3nHa nnowaasto 300 M~ Ha pacctosHum 40 m oT
LeHTpa nponuea.

Pacuet
OnpepgensieMm aheKkTUBHLIN avameTp nponvea & no cdopmyne (B.2)

o =.04300/314 =195 m
Haxoagmm BeicoTy nnamenu no dopmyne (B.3), npuHumas

™ =0,06 |<r/(M2 -c), £=9,81 mict n =12 kr/m® :

0,61
H =f12-19,5[ 0.0 ] =26.5 m.

1288195

Haxogum yrnosown koadduumeHT obnyyeHHOCTH F,'j. no cdopmynam (B.4) - (B.10), npuHnmas ¥ =40 m:

h=2285/185=272
Sy =2-40195 =410,

A=0272% +410° + /2.4 = 3,08,

B=(1+412y/2-4.1=217,



R N - ) I X 3,08 A0 ||| .
MR P hg| 41" 41+ Bt @08 -Dd 1+ 1)
= 00126,

1 |e7-14y | [@IT+DET-D) Go-v4an  f [E0E+DEI-D

fy =
314 217% -1 (217 -1(41+1) =082 -1 (3,08 -1)(41+1)

= ),03236,

F, = ﬁh,umzﬁ 7 40032367% =0,03240

OnpepenseM koaduumneHT nponyckaHnsa atmocdepbl £ Mo dopmyne (B.11)

= exp[-7,0-104(40-0,5-19,5)]= 0,979

2
HaxoamMM MHTEHCUBHOCTb TEMNSIOBOro U3nyyeHus g no dopmyne (B.1), npuHumas Ef =47 kBT/M~ B COOTBETCTBUM C

Tabnuuen B.1:

g=47-0,0324.0,979=1,5kBT/M .

Mpunoxexve I
(pexomeHayemoe)

MeToa pacueTa pa3mepoB 30H pacnpocTpaHeHUsi o6naka roproumx
rasoBs U NapoB Npu aBapum

.1 CywHoctb meToaa
B HacTodALlleM NpUNoXXeHnn yctaHoBIEeH NOPAAO0K pacyeTa USMeHeEHUA BO BpeMeHUN KOHLUEeHTpauuu rasa B obnake npu
MIHOBEHHOM Bb|6poce N HenpepbiBHOM UCTEYEHUU CXMXEHHOro yrnesoaopoaHoro rasa (Cyr), MNIIOTHOCTb KOTOPOro
6orblle NIoTHOCTU BO3ayxa.

I".1.1 MrHoBeHHbIl BbiGpoc CYI

.1.1.1 MrHoBeHHbIN BbIOpoc CYI MOXeT mpoucxoauTb Npy MOBPEXOEHUW pe3epByapa MMM MHOrO annapaTa, B
koTopom CYI HaxoguTcsa Nof AaBlEHVEM.

3a cyeT BHyTpeHHel aHeprum CYI ero maccoBas fonst & MrHOBEHHO UcnapsieTcsl, o6pasysi ¢ kanenbkaMu XUAKOCTM
o6nako aspo3ons. 3a cyeT H6oMbLUNX CKOPOCTEW BUXPEBBLIX MOTOKOB NMPONCXOAMT ObICTpOE BoBreyeHve B obnako Bo3gyxa
1 GbICTpoe ncnapeHne octasllencs Yactn CYT.

Maccy Bosayxa I , Kr, MTHOBEHHO BOBIIEKAIOLLYIOCS B 0GNIaKo Ansi TAaKOro UCMapeHusi, paccuuTbIBatOT Mo popmyne

MED =(1_5W5Lg "f(cp.a(ra _Tg}"'XwLw:': |:r1:|
roe Mg - Mmacca BblbpoLueHHoro CYT, kr;

Cp a - yOenbHasa TennoemkocTb Boaayxa, Ix/kr-K);



Lg - yoenbHas TennoTa napoobpasosaHusa CYI, [x/kr;

T, - TemnepaTypa okpyxatoLLero Bogyxa, K;

T

g - Temnepartypa kunexus CYI npu atmocdepHom Aasnexuu, K;

X, - MaccoBas JONs BOAsHbIX NapoB B BO3AYXE;
L., - yoenbHas Tennota napoobpasoBaHusi BoAb!, [/Kr.
& onpedensioT U3 COOTHOLLEHUS

8 =1-exp(~C, (T, - Ty £ L), (T.2)

rae C’H. - yoenbHas tennoemkoctb CYT, Ox/(kr-K).

I".1.1.2 MNpuHumatoT, 4To 0bpa3oBaBLLeecst 06rako ApendyeT No BETPY CO CKOPOCTbl Vi = ':',61’1[ ( VI - ckopocTb

BETpa) U UMeeT B HayasbHbIi MOMEHT (OOPMY LMIMHAPA, BbiCOTa KOTOPOro paBHa ero paguycy. C TedeHneM BpemeHm
BbiCOTa obnaka yMeHbLUaeTCs, a paavyc pacTer.

M3meHeHne BO BpeMeHu paguyca, BbICOTbl obnaka M KOHUEHTpaumu rasa B HeM B 3Tow hase (HasbiBaemown chasom
nageHvs) onpegenseTca nytem peleHns metogom PyHre-KyTTa (peanv3oBaHHbIM B BuAe CTaHAapTHOW NporpamMmbl Ha
OBM) cuctembl 0ObIKHOBEHHbIX AnddepeHLanbHbIX YpaBHEHWIA:

dM , fdt = pyrtagag v, RiT + 2pya,(dr fdtiarh,
AT fedt = (dM, 1 dOC 5 Ty ~ T+t (T ~ TR, C g + M 0y ), (T3]

_ 1]
drldf = ag(@pgn ~ o) Pea) ™

roe Ma - Macca Bo3gyxa B obnake, Kr;

[z - NNOTHOCTb BO3AYyXa, KI/M 3 :
* - paguyc obnaka, Mm;

2, &3, A3, dy - KOapdpuumneHTsl (2,=0,7, a;=0,5 a4 =1,07, 25;=0,3 ana knaccos yctoiumsoct A-B (knacchl
ycTonumBocTy AaHel no Mackyunny, Tabnuua M.1); 0,24 - ona C-B; 0,16 - ansa E-F);

Ri - yucno Puuapacona, onpeaensieMoe U3 COOTHOWeEHNs Fi= (E,Bﬂhn‘q‘ggf(agvf N Pea-a) Pg;
h - BbicoTa obnaka, m;
I - temnepatypa obnaka, K;

T - Temnepartypa 3emHolt nosepxHocTy, K;

3
gz - MNOTHOCTb NApPOBO3AYLUIHOrO obnaka, Kr/m™ .

Tabnuua .1



Knaccbl ycTtonunBocTtn atmocdepsbi no NMackyunny

Knacc no TuvnuyHas OnucaHwne noroabl BepTukanbHbin
Mackynnny CKOpPOCTb BETPA, rpagueHT
m/c Temnepatypsbl, Kim
A 1 BesobnayHo >>>0,01
B 2 CornHeyHo 1 Tenno >>0,01
C 5 MepemeHHaa obnayHocTb B >0,01

TeYyeHune aHA

D 5 O6nayHbIn geHb unu obnayHas =0,01
HOYb
E 3 MepemeHHasn obnavyHocTb B <0,01

Te4YeHne Ho4n

F 2 fAcHas Houb WHBepcus
(oTpuuaTenbHbIN
rpagneHT)

PelleHnem cnucTembl BhilLeykasaHHbIX ypaBHeHWIA aBnatoTcs 3asueumoctn I, =1 (f1, T =T, r =¢(f).

,D,J'IH peleHna CucTemMbl ypaBHeHmﬂ HeOGXO,EI,I/IMbI AOonornHnuTenbHble COOTHOLLEHUA

pgﬂ=(Mﬂ +Mg}’r(Ma’rPﬂ+Mg’rPg}(ra. 5y rd)

B kavecTBe KpuUTEPUA OKOHYAHUS ha3bl NageHNss NPUHUMALOT BbIMOSIHEHWE ycnoBwuA:

[:J':'g.a = PadPa C 107, (5]

3aeucumoctb # = B(fI HaxoguM U3 COOTHOLLEHMUS!

R = (Mg log + Mg fo NTHT (0 f{m‘(ﬁ]g . (r.6)

".1.1.3 Korga nnoTHOCTb NapoBO3AyLUHOro obraka He3HauuTenbHO OTNMYaeTcsl OT MMOTHOCTU BO3AdyXa (T.e. nocne
OKOHYaHuA asbl NageHust), ero ABUXKeHWE onpeaenseTcsa Kak d)asa NnaccuBHOWM AMCNEpPCUN 1 ONUChIBAETCS npoLleccamu
TypOyneHTHOM auddysmu.

KoHueHTpauuto rasa B TOUKe € KoopavHatamu ( x, ¥, £ ) B pase NacCUBHOWN ANCNEPCUMM onpeaenstoT n3 hopmMynbl

20 -k et
Clrp.2) = — 5 ap _w -exp - (.7
T T 2oy s

rae oy, JFy - CpeaHeKkBaapaThUyHble OTKIIOHEHUA, 3aBUCALLINE OT BEJIUYUHBI & . ~ & ]

X, - KoopAunHaTa ueHTpa obnaka B HanpasneHnn BeTpa, M;

Xp - KoopAuHaTa TOYKU OKOHYaHUA a3kl NageHus, Mm;



FlXe—Xg); @g(x, - %) 3@BUCAT OT KNacca ycToiuMBoCTM No Mackynnny.
Mpu x; = ¥; NPUHUMAETCS Ty = ri214, o =hi214,

2 _ 2 2 . 3 2 )
npn x> %y oy = oy *oyx, ~xp); Oy = o o (X, — )

I".1.2 HenpepbiBHOE ncteyeHne CYI

[ns onucaHns HenpepbiBHOrO ucTeveHuss CYIT u3 pesepByapoB WAM WHbIX annapaTtoB npegnonaraeTcs, 4To
pesynbTupylolas KOHUEeHTpauus rasa B napoBo3fyllHOM obnake sBNSeTcd CYMMOW KOHLUEHTpauuh OT OTAEenbHbIX
3MneMeHTapHbIX ra3oBblx 06 bEMOB 1 paccuuTbiBaeTcs no popmyne

x 20, (x-x° z 22
Clx, ¥, 2) =Z J “exp| - d exp| - }’2 o (.8}
5}, oz

15 & 2 2
(2 oy O, 2 ey 2 2
roe [y =wt; -macca CYI B j-M aneMeHTapHOM obbewme, Kr;

m - MaccoBasi CKOpoCTb ucteveHua CYT, kr/c;

X; - KoopauHaTa ueHTpa [ -ro anemeHTapHoro obbema, M;
&, - CpeAHekBafpaTU4Hble OTKIIOHEHUS pacnpeaeneHunst KOHLEHTpaUuii B f -M anemeHTapHoM obbeme, M.
1

o o, BIl.1.1.3.

o onpenenarnT aHanorn4Ho ﬂ-.}' , T

BT
Mpumep - PacyeTt anHamukm napoBo3gyLiHOro obnaka B OTKPbITOM NPOCTpPaHCTBE

[ns pacyeTa AMHaMuKy NapoBO3AyLIHOrO obnaka (OBMXKEHUsI B NPOCTPaHCTBE rpaHuupl obnaka, onpegensiemMon
HKTIB) npvHMMaeTcsi, YTO B HEKOTOPbI MOMEHT BPEMEHW f;; Ha4YMHaeTCst UCTEeYeHne NponaHa ¢ MacCcoBOW CKOPOCTHIO
1,3 kr/c, ckopocTb BeTpa cocTaBnsieT 1 m/c, rpagneHT Temnepatypbl coctaensiet 0,667 K/m.

Mpoueaypa pac4yeTa, peanu3oBaHHas Ha NMOBM, npeacrtaBneHa Ha 6rok-cxeme (pucyHok I.1).

PesynbTaThl pacyeTa rpaHuubl obnaka gns ABYX 3HAYEHUI BpEMEHU fn +10 c n £ +300 ¢ npeacTtaBneHbl Ha
pucyHke I".2.

BBoA, MCXOAHbBIX AaHHbIX
1 MaccoBasi CKOPOCTb UCTEYEHUS .
2 CsoWcTBa rasa.

3 CocTosiHMe aTtMocdepbl.

m=n+l n=1

PacueT nonew koHUeHTpaummn

Cillfy *»e), x - xg, ¥ ~ Fp. 2] -
Aana aneMeHTapHoro Bb|6poca;




Het

ans dasbl NageHus - pelleHNEM CUCTEMbI 0BbIKHOBEHHbIX
AeddepeHumanbHbIX ypaBHeHUn MeToaoM PyHre-KyTTa;
ansa dasbl NacCUBHOM gncnepcun - No moaenu aycca

PacueT cymmapHOro nons KOHUEHTpauun ot Bcex
3reMeHTapHbIX BbIOPOCOB HA8 MOMEHT
£, tnr

OnpepeneHue rpaHuLbl Grioka Nno ycrnoewuo

C[ct, +nr), x p, 2] = HENEB

Clie +n7), .3, 2]-Clle +(2=D7). %, 3.2] |3

Cle+r-1m, x, ¥, 2]

Oa

OKoHYaHWe BblYUCTIEHNIA

PucyHok .1 - Anroputm pacyeta napaMeTpoB NapoBO3AYyLLIHOrO obraka



YN
30} #0300

20

10

| |
o 10 20 x,mM

f[l - BpemMsa Ha4varna ncrtevyeHuns

PucyHok I".2- 'paHunupbl napoBo3ayLiHoro obnaka no HKIMB Ha pa3nuyHble MOMEHTbI BpDEMEHM OT Ha4yana ucteyeHust

Mpunoxenue [
(pexkomeHayemoe)

MeToa pacyeTa MHTEHCUBHOCTU TEMSIOBOro U3NYyYEeHUS U BpEMEHU
cyuwiecTBOBaHMA "orHeHHoro wapa”

[.1 PacyeT MHTEHCMBHOCTW TEMMOBOIO M3MNy4YeHus "OrHeHHoro wapa" g , |<BT/M2 , IpoBOASAT No dopmyne
g=E;Fpr, (O1)
roe Ef - CpeAHeNOBEPXHOCTHAsA NNOTHOCTb TEMMOBOIO U3My4eHUS NamMeHn, KBT/m? ;

F

¢ - YITOBOW KO3 PUUUEHT 06TyUeHHOCTY;
T - KO3hPMUMEHT NnponyckaHns atMocdepsl.

0.2 Ef onpeaendarT Ha OCHOBE MMEKLLMXCA dKCnepuMeHTarnbHbIX OaHHbIX. ,D,OI'IyCKaeTCFI npuHMUMaTb Ej’ paBHbIM



450 kBT/M* .

0.3 F,'j. paccunTblBaloT No hopmyne

HiD +04
By = ) I15
AH/D, +0.5° +(r /D7)
roe H - BbicoTa ueHTpa "orHeHHoro wapa”, m;

(2]

D, - adhcbekTMBHBIN AnameTp "orHeHHoro wapa", m;

r - paccTtosiHne oT obnyyaemoro obbekTa OO TOYKM Ha MOBEPXHOCTWM 3EeMIINM HEMocpeACTBEHHO MOof LIEHTPOM
"OrHeHHoro wapa", m.

0.4 3cbhekTnBHLIN AnameTp "orHeHHoro wapa” L' paccuuTbiBaloT No dopmyne
0,327
D, =533 (0.3
roe m - mMacca roprodero BeLecTBa, Kr.
0.5 H onpenensioT B xoAe cneumankHeIX Uccneaosanuii. [lonyckaetca npuHumats T pasHom b, r2.
[.6 Bpems cyliecTBoBaHusA "orHeHHoro wapa" f,, ¢, paccumnTbIBaloT No dhopmyne
0,30%
t,=092n"% (1 4)

[.7 KoadpdbmumeHT nponyckaHmsa aTmocdepbl ¥ paccuuTbiBaloT No opmyne

r=exp[-70 10 +HY —D s (A5)

Mpumep - OnpegennTb Bpems CyLLECTBOBaHNSA "OrHEHHOTO LWapa" U UHTEHCMBHOCTb TEMOBOr0 M3MNy4YeHus OT Hero Ha
y 3
pacctoaHumn 500 M npu pa3pbiBe chepuyeckon EMKOCTU ¢ NponaHoM o6bemom 600 M~ B ovare noxapa.

[aHHble ans pacyeta
. ] - 3
O6bem coepuyeckor emkoctn 600 m™ . MnoTHOCTb xugkon dasbl 530 kr/m™ . CTeneHb 3anonHeHus pesepByapa

xupokon dasel 80%. PacctosiHue oT o6nyvaemoro o6bekTa 40 TOYKM Ha MOBEPXHOCTM 3eMIM HEmnocpeaCTBEHHO Noj
LLeHTpOM "orHeHHoro wapa" 500 m.

Pacuet

Haxogum maccy roptoyero = B "OrHeHHoM Liape" no gopmyne
w=VFpa=60053008=22541 0° kr,

rone F - obbem pesepsyapa, m? (¥ =EB00 m? );

2 - NNOTHOCTb Xnakown ¢asbl, |<r/M3 (2 =530 |<r/M3 );

& - CTeneHb 3anornHeHus pesepsyapa (c =0,8).

Mo chopmyne (.3) onpeensiem acphekTUBHbIN AnameTp "orHeHHoro wapa" [,

D, =53%254 105 =312 m.



Mo dopmyne ([.2), npuumuman H = D, /2 =156 m, Haxoaum yrnosoii koadpduumeHT obnyyenHocTn

_ (186 F 312 + 0.5
By = z iq15
4186 7312 + 0,5y + (800 F3129 4]

=0037.

Mo dopmyne (O.5) Haxoamm koadprumMeHT nponyckaHnst atMocdepbl 7 :
= exp[-7.0 105002 1862 - 312/ 2] = 0.77.

Mo dopwmyne (O.1), npuHnmas Ef =450 KBT/M2 , HAXOOUM MHTEHCUBHOCTbL TEMSIOBOrO U3ry4yeHns &
g=450-0037.0,77=129 KET/NT .
Mo cbopmyne ([.4) onpegensiem Bpems CyLLLECTBOBaHMA "OrHeHHoro wapa" f,

t, =09%254 1000 a0,

Mpunoxenne E
(pexomeHayemoe)

MeToa pacyeTa napaMeTpoB BOSIHbI AABME€HUSA NPU CrOpPaHUMN ra3onapoBoO3AYLLHbIX
cMecei B OTKPLITOM NPOCTpaHCcTBe

E.1 Ncxoos m3 paccmaTpvMBaemoro cCueHapusi aBapun, OnpedensitoT Maccy ¥, Kr, rOprYMX rasoB u (Mnuv) napos,
BbILLEALINX B aTMOCEPY N3 TEXHOMNOMMYECKOro annapaTta (npunoxexve A).

E.2 M3buiTouHoe gasnenne Ly, kMa, pasemeaeMoe npw CropaHvn ra3onapoBO3ayLUHbIX CMECel, pacCUnThiBaloT No
dopmyne

Ap = pp(0.8mps 11+ 3m3l0 112 + S, 117), E1)

roe pp - aTMocepHoe aasneHue, klMa (nonyckaeTcst npuHuMaTh pasHbiM 101 klMa);
¥ - paccTosiHMe OT FreOMEeTPMYECKOro LieHTpa rasonapoBo3ayLuHoro obnaka, m;

Mp - NPUBEAEHHas Macca rasa Ui napa, Kr, paccunTanHas no dopwmyrne

M = (Cer "IIQD:IMI',I[E” (E.2)
roe .. - yaenbHas Tennota cropaHus rasa unu napa, Jx/kr;
Z - koacbduumeHT yyacTus, KOTOpbI AonyckaeTcst npyHMMaTh paBHbiM 0,1;

£y - KOHCTaHTa, paBHast 4,52-105 x/xr;

0.1 - Macca roplounx rasos 1 (Unn) NapoBs, NOCTYNMBLLNX B Pe3yNbTaTe aBapui B OKPYXaloLLEe NpOCTPaHCTBO, Kr.

E.3 Mimnynbc BonHbI AaBneHua 1, [a-c, paccumTbiBaloT No oopmyne



L _ 0, G
1= 120my™ fr. (ED)
Mpumep - Paccuutatb M3BLITONHOE AABMEHWE U UMMYMLC BOMHLI AABIEHUS MPW BbIXOAE B atMocdepy nponawa,

- 3
XpaHsiLerocs B cdhepuyeckor eMkocTn oo6bemom 600 M~ |, Ha paccTtosiHum 500 m OT Hee.

OaHHble ang pacyeTta

O6bem emkocTi 600 M° . TemnepaTypa 20°C. NNOTHOCTbL CXMXeHHoro nponaHa 530 kr/M° . CTeneHb 3anonHeHus

emkoctn 80% (no obwemy). YaenbHast TennoTta CropaHusi nponaHa 4,6-10? Ibx/kr. TpMHUMaeTcs, 4TO B TedeHue
BpeMeHU, HeobBXx0AMMOro ANs BbIXOAa CXKMXEHHOro rasa U3 eMKOCTH, BECb NponaH ucnapsieTcs.

Pacuet

Haxoaum npueefeHHyto maccy mp, no copmyne (E.2):
mpp = 4,6-107 /4,52-10%(0,8-530-600)-0,1= 2,59 10 kr,
Haxogum nsbbiTouHoe aasnenve £y no dopmyne (E.1)

Ap = 101080259 -10% %% ;800 + 3(2,59 10°Y0%% /500 % + 502,59 107y /5007 =
=162 kMa.

Haxoamm umnynbc BonHbl AaBneHus i no cdopmyrne (E.3):

i =123¢2,59 10%4%%% ;500 = 1000 Na - c.

Mpunoxenne XK
(pexomeHayemoe)

MeToa pacyeTa napameTpoOB BOSMHbI AaBreHus Npu B3pbiBe pe3epByapa
C neperpeTon XUOKOCTbLIO MU CXXMKEHHbIM ra3oM Npu Bo34enNCcTBUM
Ha Hero ovara noxapa

XK.1 Tpy nonagaHmM 3aMKHYTOrO pesepByapa CO CXWKEHHbIM ra3oM WNM XMOKOCTbIO B ovar rnoxapa MOXeT
NPOUCXOAWTb HarpeB COAEPXMMOro pesepByapa AO TemnepaTtypbl, CYLIECTBEHHO MpeBbIllaloWerl HopMmarnbHy
TemnepaTtypy KUMeHWsi, C COOTBETCTBYIOLLMM MOBbILIEHNEM AaBneHusi. 3a CHeT HarpeBa HECMOYEHHbIX CTEHOK cocyaa
yMeHbLUaeTCa npegen NpoYHOCTW WX MaTtepuana, B pesynbTaTte Yero npu onpedeneHHbIX YCIOBUSAX OKasbiBaeTcs
BO3MOXHbIM pa3pblB pe3epByapa C BO3HWKHOBEHMEM BOMH AaBneHUs U obpasoBaHuem "OorHeHHoro wapa". Pacuet
napameTpoB "OrHEHHOro wapa" nsnoxeH B npunoxenun [. Mopsgok pacyeTa napameTpoB BOJMH OABIMEHWS U3NOXEH
HWxe. Pa3pbiB pe3epByapa B ovare noxapa ¢ ob6paszoBaHnemM BOSMH AaBneHusi nonyyun HassaHue BLEVE (Boiling Liquid
Expanding Vapour Explosion - B3pbIB pacLUMPSOLLNXCA NapoB BCKMNAaOLLEN XNOKOCTL).

K.2 BO3MOXHOCTb BO3HMKHOBEHMS BLEVE Ons KOHKPETHOro BeLLeCTBa, XPaHSLErocsi B 3aMKHYTOM €MKOCTH,
onpeaensitoT criegylowmm obpasom.

X.2.1 PaccuntbiBaloT & no copmyne

8=Cy(T =Ty )i L, K1)

roe O » - YAenbHas TennoemKkoCTb XnAKoN asbl, [k/kr;



I - Temnepatypa xunakoi asbl, COOTBETCTBYIOLLAS TEMNepaType HaCbILLeHHOro napa npw AasneHun cpabaTbisaHus
npeaoXpaHnTenbHOro knanawa, K;

Tan - TEMMepaTypa KuneHus BellecTBa Npyu HopmansHOM AasneHum, K;

L - ypenbHas Tennota ucnapenusi npu HopMarnbHon Temnepatype kuneHnst Ty , JK/Kr.

WM
XK.2.2 Ecnn & <0,35, BLEVE He npoucxogut. Mpu & * 0,35 BepOoATHOCTL BO3HUKHOBEHMWS JAHHOTO SIBNEHNS BENUKa.

XK.3 TNapameTpamu BomnHbl fgaBneHus, obpasywouwenca npu BLEVE, saBnsioTcs wu3bbiTouHOEe [aBreHve B
NonoxuTenbHom ase BonHbl Lt 1 6e3pasMepHbI UMMYNbC NOSIOKNUTENBHON (hasbl BOMHLI 1 .

Il',t:', klMa, n i, MNMa-c, paccunTbiBalOT N0 PopMynam:
Ap = pg O 8mps™ fr +3mpd® fr% +Bme 167, (HL2)

1= 123mpe" fr,  (H.3)

roe pp - aTMocdepHoe aasnexue, klMa (gonyckaeTcst npuHumMaTh pasHbiM 101 klMa);
* - paccTosiHVe [0 pa3spyLUaloLLerocs TeXHONorM4eckoro obopyaoBaHus, M;
Mpp - NPUBEAEHHAs Macca, Kr, paccuuTaHHas no gopmyrne
™np =B iy, (4
rae E,, - 9Heprusi, BblAENAIOLASACS NPU U33HTPONMYECKOM pacluMpeHnn cpefbl, Haxoasilelics B peaepsyape, [x;
- KOHCTaHTa, paBHas 4,52:10%  [wkr.
X4 E,., Ox, paccuntbiBatoT no dhopmyne
By = ca¢¢ m(T - Tym), (5]
roe m - mMacca BellecTBa B pesepByape, Kr;
Ca¢¢ - KOHCTaHTa, paBHada 500 Dx/(kr-K);
I - TemnepaTypa BelliecTBa B peaepByape B MOMEHT ero B3pbiBa, K;
Toun - TEMMepaTypa KuneHus BelecTBa Npy aTMocdhepHoM AasneHum, K.

Mpv HanuuUK B pesepayape nNpeaoxpaHuTensHoro knanaHa I , K, gonyckaeTtcs paccunThiaTh No hopmyne

E

= —— -, + 273,15 B
T Cet 235 0K

roe A, B, C, - KoHCcTaHTbl AHTyaHa BelllecTBa;

P, -AaBnexHve CpaGaTbIBaHMH npegoxpaHuTenbHOro Knanada, kla.

KoHcTaHTa A fomkHa COOTBETCTBOBATL AABIIEHUIO, BblpaXXeHHOMY B Kunonackanax.

Mpumep - PacyeTt napameTpoB yaapHon BonHbl npu BLEVE



[JaHHble ans pacyeTa

Paccuntate napameTpbl NOMOXUTENbHOW (pasbl BOMHbI AaBReHUst Ha paccTosHun 750 M OT anuueHTpa asapuu,

cBsi3aHHOW ¢ pasBuTMeM BLEVE Ha XenesHogopOXHOW LUMCTEPHE BMECTUMOCTb 50 M c10T XNOKoro nponaHa.
LinctepHa nmeet npeaoxpaHnTenbHbl KnanaH Ha gasnexHve cpabartbiBaHua 2,0 MlMa.

Pacuet

3Hepruio, BbiOENMBLLYIOCS NPY paclUMpeHun cpedbl B pe3epByape, pacCuuTbiBatoT no gopmyrne (K.5).

By = Ca¢-¢ T = Tyn ),

rne m=4-10% kr - macca nponaxa B UMCTepHe;

C‘3¢¢ - KOHCTaHTa, pasHas 500 x/(kr-K);

Tyun =-43+273=230 K - Temneparypa KuneHusi nponaHa npu NnoCTOAHHOM OABMEHUN.
I, K, Haxoaum no dopmyne (XK.6)

E

=2 o +2735,
A= lgp:u:
roe p, =2,000 kMa, A=5,949, B=812,648, Ca =247,55.

OTcropa

312,648

= O1288 50 er o745 = 30K
5043 -1g2on et

Monyyum E, .
E, . =4-10%[(352- 230;500= 2,06-10° Ox.
Haxoaum npusefeHHyo Maccy Mg, , Kr, no hopmyne (K.4)
Mo = 2,06-10% /(4,52-10%) = 456 k.
Belumcnum £ 1 1 no popmynam (3K.2) n (K.3)

Ap=101(0,5-456"% /750 +3 456 %% ;7807 +5.486% +750 ) =0,86 «Na,

1=123 456" ;780 =97 Ma .

MpunoxeHne N
(pexomeHayemoe)

MeToa pacueTa napameTpoOB UCNAPEHUS FOPIOYNX HEHArpeTbIX XUAKocTen
N CXXMXKEHHbIX YrneBoAOPOAHbIX ra3oB

2
N.1 UHTeHcnBHOCTb ncnapeHust ¥, kr/(c'M™ ), onpeaensitoT Nno cnpaBoYHbIM U 3KCMEPUMEHTAlbHBIM AaHHbIM. [ns



HeHarpeTbIX Bbille TemnepaTypbl okpyxatoLei cpegpl JIBXK, npu oTCyTCTBUMM AaHHbLIX JOMNYCKaeTcs paccunTbiBaTe M
no dopmyne*

* ®opMmyna NpMMeHUMa Npu TeMnepaType noacTunaroLen noBepxHocTn ot MuHyc 50 go nontoc 40°C.

w=10% g fMdp,, (M1

roe i - koadpduUMEHT, NpuHMMaeMbln no Tabnuue .1 B 3aBUCUMOCTM OT CKOPOCTW M TemnepaTypbl BO3QYLUHOMO
noToKa Haf, NoBEePXHOCTbIO UCMapeHus;

A - monsipHasa macca, r/monb;

Py - AaBMeHne HacbILEHHOTO napa Mnpy pacyeTHOM TemnepaType XUAKOCTW fy , onpefensieMoe Mo CrnpaBoYHbIM

JaHHbIM, KlMa.

Tabnuua .1
CkopocTb 3HayeHue koadduumeHTa 77 npu Temnepatype I, °C, Bo3gyxa B NOMELLEHUM
BO3/YLLHOrO
noToka B
NOMeLLEeHUN, 10 15 20 30 35
m/c
0,0 1,0 1,0 1,0 1,0 1,0
0,1 3,0 2,6 2,4 1,8 1,6
0,2 4,6 3,8 3,5 2,4 23
0,5 6,6 5,7 5,4 3,6 3,2
1,0 10,0 8,7 7,7 5,6 4,6

.2 Ons cxuKeHHbIX yrneBogopoAdHbix ra3oB (CYI) npm oTCYyTCTBMM OaHHBIX AOMYCKAETCA pPacCynTbiBaTh yAENbHYH
maccy napos ucnapusluerocs CYI ™ q«ar , kr/m* , no chopmyne*

* dopmMyna npumMeHMMa nNpy TemnepaTtype NoACTUNalLLEen NOBEPXHOCTH OT MUHyc 50 ao nontoc 40°C.

g i 2.1+ Fed f
m e = I Ty _ij[zin — [sz
Hen s d

rae M - monsipHas macca CYT, kr/monb;

L .. - MonbHas Tennota ucnapeHus CYI npu HavanbHoi Temnepatype CYI T, [x/Monb;

T, - HavambHasi TemnepaTypa MaTepuana, Ha MOBEPXHOCTb KoToporo pasnuBaeTcs CYI, cooTBeTcTByHOLLast

pacyeTHoM Temnepatype f , K;
T, - HavanbHasi Temnepatypa CYT, K;

A, - K03(PDULMEHT TENNONpPoBOAHOCTH MaTepuana, Ha NoBepXHOCTb koToporo pasnueaetca CYI, Bt/(m-K);



& - 9PEKTUBHBLIN KOI(MUUMEHT TEMNepaTyponpoBOLHOCTM MaTepuarna, Ha NOBEpPXHOCTb KOTOPOro pasnuBaeTcs
CVT, pashbii 8,410 m? /c;

I - Tekyllee Bpemsi, C, NPUHMMaeEMoe paBHbIM BpeMeHu nonHoro ucnapexus CYT, Ho He 6Gonee 3600 c;

red
Fe = — - yucno PeliHonbaca (¥ - CKOpOCTb BO3AYLUHOIO NOTOKA, M/C; & - XxapaKTepHblii paamep nponuea CYT, m;

Ly

y 7,
Li‘B - KNHEeMaTn4eCKasd BA3KOCTb BO3yXa Npu pacHeTHOM TemMnepartype fp , M /C,

A, - koadhbMLMEHT TENNONPOBOAHOCTM BO3AYyXa NPU pacyeTHO TemnepaTtype fp , BT/(mK).

Mpumepsbl - PacyeT napameTpoB NCNapeHnsi TOPHYNX HEHArpeThIX XXUAKOCTEN N CMKEHHBIX yrneso4opOaHbIX ra3oB

1 OnpegenuTb Maccy nNapoB aueToHa, MocTynawwmx B 06bem TMOMelleHuss B pesynbTaTe aBapuiiHon
pasrepmeTM3auum annapara.

[aHHble ang pacyeTta

B nomelueHun ¢ nnowagbto nona 50 m? YCTaHOBMEH annapaT ¢ aLeTOHOM MaKCUManbHbIM o6beMom ¥an =3 M
=3
ALeTOH NocTynaeT B annapaT caMmoTekom no Tpy6onposoay avametpoM & =0,05 M ¢ pacxofom 9, paBHbiM 210
3 .
M~ /c. AnvHa y4acTka HanopHoro Tpy6onpoBoaa oT eMKOCTH A0 py4Hoi 3aaBuxkn Ly=2 M. [InuHa y4acTka oTBoAsLLero

TpyGonposoga Avametpom & =0,05 M OT €MKOCTU [0 PYYHOI 33ABUKKM L, paBHa 1 m. CkopocTb BO3AYLIHOMO NOTOKa
& B nomelleHnM npu paboTatoLlen o6LeobMeHHON BeHTUNALMM paBHa 0,2 m/c. TemnepaTtypa Bo3dyxa B NMomeLleHUm
fp =20°C. MNnoTHocTe & aueToHa Npu faHHOW TemnepaType paBHa 792 kr/m> [aBneHune HacbILLEHHbIX NapoB aueToHa

Fa npu ¥, pasHo 24,54 kMa.
Pacuet

Obbem alLeToHa, BbiLUEALIEero n3 HanopHoro Tpybonposoaa, ¥, coctaenser

z . z
@ 1, =210 3 » 240

Pur =gr+ 2 =6,04-107" m?,

roe ¥ - pacyeTHoe BpeMmsi OTKMYeHus Tpybonposoaa, pasHoe 300 ¢ (npy py4yHOM OTKITHOYEHUN).

O6bem aLeToHa, BbllLeALLero U3 oToasiLiero Tpy6onposoga ¥,, coctaBnsieT

_md® 3140057

L2 7 1=196 107 m*.

O6bem aueToHa, NoCcTynueLlero B nomMeLlleHme
Vo=V +V,  + ¥, =3+604.107 4196107 =6,600M°,

I
WMcxoas ms Toro, 4to 1 n auetoHa pasnuBaeTcd Ha 1 M~ nnowaan nona, pacyeTHasa nnowanb nucnapeHnst .S‘F, =3600

z
M~ aueToHa NpeBbICUT Mrowaae nomna nomelleHus. CrneaosaTtenbHo, 3a MMoWaab UCNapeHusl aueToHa nNpuHMMaeTcs
z
nnolagb nona nomelleHus, pasHasa 50 M~ .

MHTEHCMBHOCTb UCNapeHns paBHa:

W =107 35,566,058 - 24,54 = 0555 -107° krf(c -m™).



Macca napoB aleToHa, 06pa3yloLumMXcsi Py aBapuitHON pasrepmeTu3aumu annaparta = , kr, 6yaeT paBHa
m =0655 10~ -50 3600 =117 9 kr.

2 Onpegenntb Maccy rasoobpasHoro atuneHa, obpasyoLLerocs npu UCnapeHUun NponuBa CXMXKEHHOro aTurneHa B
YCNOBUSIX aBapuIHOW pasrepmeTm3aummn pesepsyapa.

[aHHble ansa pacyeTta

o 3
N3oTepmuyeckuii pesepByap CXKWKEHHOTO 3TuneHa o6bemMom Vh_p_a =10000 ™ yCTaHOBNEH B OGETOHHOM

obBanoBaHun cBobogHOM nnoLianbio S-:-ﬁ =5184 M2 M BbICOTON OTBOPTOBKU H,:,,5 =2,2 M. CTteneHb 3anonHeHusi
pesepByapa c=0,95.

Beog TpyGonpoBoga nofadu CKMKEHHOrO 3TUMeHa B pe3epByap BbIMOMHEH CBepxy, a BblBO4 OTBOASALLErO
TpyGonpoBoaa CHU3y.

OnameTtp oTBOAsgwero Tpybonposoaa dTF, =0,25 ™. [OnuHa yuactka TpybonpoBoga OT pesepByapa Ao

- . £
aBTOMaTM4YeCKON 3a[BVXKW, BEPOSATHOCTb OTKa3a KoTopon npesbiwaeT 10 ~ B rog u He obecneyeHo pe3epBMpoBaHME
ee anemeHToB, L =1 M. MakcumarnbHbI Pacxof CUKEHHOTo aTUMEHa B peXxume Bbiaaun 3, , =3,1944 kr/c. MnoTtHocTb

CXWDKEHHOro aTuneHa ., , Mpu TemnepaType akcnnyataumm T, =169,5 K paBHa 568 «kr/m * . NnotHocTs

rasoobpasHoro atuneHa &, npu T, pasHa 2,0204 kim® . MonsipHasi Macca CxKuxXeHHoro atunexa If, =2810~"

4
kr/Monb. MorbHas TennoTa McnapeHWst CxwxkeHHoro atuneHa L, npu T, pasHa 1,344:10 Iox/mone.

TeMHepaTypa GeToHa paBHa MakCManbHO BO3MOXHOM TeMnepartype Bo3gyxa B COOTBeTCTByPOLIJ,eVI KNUMaTnyecKkon 3oHe

Ts

=309 K. KoadhcuuumeHT TennonposoaHoctn 6etoHa Az =1,5 B1/(M-K). KoadbduumeHT TemnepaTypHONpoBOgHOCTU
GeToHa a =8,4-10 " m*

KNMMaTUYeCKON 30HbI Lo =5 m/c. KuHemaTnyeckasi BA3KOCTb BO3ayxa ¥, npu pacyeTHoOm TemMnepartype Bo3gyxa ond

/c. MMHMMarbHas CKOpOCTb BO3AYLUHOTO MoToka Lips =0 M/C, a MakcumarnbHas Ans 4aHHOW

JAaHHON KNUMaTUYEeCKOW 30HbI IF =36°C paBHa '1,64-10'5 M2 /c. KoathduumeHT TennonpoBogHOCTM BO3ayxa .13 npu

t, pasen2,74-107" Br/(mK).

Pacuet
|_|pVI pa3pyLlieHnmn n3oTepMmn4ecKkoro pesepayapa 0O6beM CXMKEHHOro aTuneHa cocTaBuT
3, .7 mdl 31944 120 314 0,254

+E5 .1 =095-10000 +
EY FEG

1=95007 m*.

Fea = 'IFH.p.a +

CsoboaHbIn 06bem obeanoBaHns ¥ =5184-2,2=11404,8 M

Beugy Toro, yto ¥, ., < F,; npumem 3a nnowage ucnapeHus .. CBOGOAHYIO Mnowaab 06BanoBaHWS g |

paBHyto 5184 mt

Torga maccy wvcnapuslierocsi aTuneHa ™, . C NMowaau nponvea npyu CKOPOCTW BO3AYLIHOrO noTtoka & =5 m/c
paccuuTtbiBatloT no copmyre (U.2)



M ¢ 5 1Eergt
Py s =Spn:nMj.ru=Sm:n L_(TE ~ T )| 2has E"-TB
HCIT

qp3
- 5184--5§3351-3-(309-—1595)(2-L5-
134410

5./5184
1641077

A 5184

Macca m, , npu & =0 m/c coctaBuT 528039 Kr.

2600
314-84-107%

51 2741074 3600

= 577358

Mpunoxenne K
(pexomeHayemoe)

MeToabl pacyeTa TemMnepaTypHOro pexuma noxapa B nomMeLweHUax
30aHWUM Pa3fIMYHOro Ha3Ha4YeHus
K.1 YcnoBHble 0603Ha4YeHuA
F - o6bem nomeLleHus, m> ;
A - nnowaab norna nomeLeHus, M2 ;
A?- - nnowaape ¥ -ro npoema nomeLleHus, M2 ;

By - BbicOTa ' ro npoema noMelLLeHuns, m;

A= ZJ‘].E - CyMMapHasa nnowanb npoemMoB NoOMeLleHNs, M2 )

e

- T - NnpuBegeHHasa BbiCOTa NPOEMOB NOMeELLEHUA, M;

E

II' - npoemHocTb NomeleHus, paccunTbiBaeTcs no dopmyne (K.1) nnm (K.2), m?
F; - oblee konn4ecTBO NOXapHOI Harpysku i -ro KOMMOHEHTa TBEPAbIX FOPIOYNX U TPYAHOTOPOYMX MaTEPUANOB, K;
g - KOMMYeCTBO NOXapHOW Harpyskn, OTHECEHHOE K Niowaan nona, Kr/m;

- 2
Sepr " yaenbHOe KPpUTUYECKOE KONMMNMYECTBO NOXapHOU HaArpy3ku, Kr/m ™ ;

g - Konnyectso nox(apHon Harpys3kn, oTHeCeHHoe K nnowagn TennoBoCnpuHUMaKoLWnX I'IOBerHOCTeI7I nomMeLleHund,

Kr/M2 ;
I .
Hcp - CpefHsisl CKOPOCTb BbIrOpaHWs ApeBEeCUHbI, Kr/(M ™~ -MUH);

Hcm - CpefHsis CKOpPOCTb BbIfOpaHWs I -ro KOMMOHEHTa TBEPAOro roprtoyero unu TPyAHOroproyero martepuana,

|<r/(M2 ‘MUH);



Qf,;,n - HM3LLIAg TennoTa cropaHusa aApesecuHbl, MIK/Kr;

QE‘] - HU3LWas TennoTa CropaHus i -ro KOMMNOHEHTa MaTtepuana noxapHon Harpysku, MOx/kr;

&4 - CTeneHb YepHoTbI pakerna;
T, - TemnepaTypa okpyxalolLero Bo3ayxa, K;

T, - TemnepaTypa NOBEPXHOCTN KOHCTPYKLH, K;

I - Tekyllee BpeMsi pa3BuUTUS NoXKapa, MUH;

fH.l:.I'I - MMHUManbHaaA NpoaOIIKUTENIbHOCTb HavanbHOM cTaauun noxkapa, MuH;

1Y - npemenbHas NPOACIKUTENLHOCTL NOKAMLHOTO MoXapa npu ropeHin NIBX 1 MK, MuH.

n

K.2 Onpe,qenel-me UHTEerpanbHbIX TeNnNnOoTexXHN4YeCKMUX napamMmeTpoB ob6bemMHoro ceo6oagHo
pa3BuBaroLllerocd noxapa B noMeLlleHnm

K.2.1 OnpeaeneHue B1aa BO3MOXXHOIO noxapa B noMeLleHum

Bbluncnsetca o6bem nomelleHusa ¥

N 1] 3
PaccunTbiBaloT NPOEMHOCTb nomeleHunin JF | m 3 , 06beMom F £ 10 m

0687 7 EI{ 1 :I

oo 2 AR
v

ana nomewleHun ¢ ¥ > 10 m>
m=> an® s (K2

M3 cnpaBoyHoit nuTepaTtypbl BbIGMPalOT KONMMYECTBO BO3ayxa, Heobxoaumoe ANs cropaHus 1 kr matepuana i -i

noxxapHom Harpyaku ¥y, , M

PaccunTbiBaloT KONMYECTBO BO3AyXa, Heobxoaumoe Ans cropaHust 1 Kr matepuana noxapHon Harpy3sku

(2 TwF (K.3)

. :
OnpepernstoT yAernbHOe KPUTUYECKOE KONMUYECTBO MOXAPHOW Harpysku gy, KI/M™ , Ans KyBruyeckoro nomelyeHust

o6bemom F | paBHbIM 06bemy nccnegyemoro nomMmeleHums

4500 473 . yr 0333
1+500 777 BF,

Fpx = (k. 4]



o 2
BbluncnaioT yaensHoe 3Ha4YeHre NoXXapHOW Harpyskm g Kr/m~ , ons nccnengyemoro nomMmewleHna

:& (K.5)

g )
© Gs-ad,

raoe S - nnowaab nona noMeLLeHusl, paBHas yr 0867

CpaBHMBalOT 3HaYeHus g W gy, - Ecin gp <g,,,, TO B nomelleHun ByaeT noxap, perynupyembiin Harpy3skoi

(MPH); ecnn gy, Gypx » TO B MOMeLlleHun ByaeT noxap, perynupyembiit BeHtunsiument (MPB).
K.2.2 PacyeT cpegHeobbeMHol TemnepaTyphl
OnpenensioT MakcumarnbHyo cpefHeobbeMHyo Temnepatypy Ip..

ana MNPH

Tuwe —Tp = 224095 (K B)

E

ans MPB B uHtepsane 0,15 £ ¢ £ 122 4 ¢ TouHocTblo po 8% T, =1000°C v ¢ TOYHOCTBIO A0 5%

T =040e47 10706300 i 7)

mit
roe fn - XapakTtepHaa npoAgoJKUTESIbHOCTb 06beMHOro noxkapa, 4, pacc4nTbiBaemasa no cbopmyne

= ZP!QPE .”cpZF:'
f B85 4fn > B (.8)

2
rae ¥y, - CPEAHAs CKOPOCTb BbIrOPaHWUA APEBECHHBI, KI/(M™ -MUH);

M; - CpedHas CKOPOCTb BbIOPaHMA I -T0 KOMMOHEHTa TBEPAOro roploYero Wnu TPYAHOroplYero martepuana,

Kr/(M2 *MUH).
BbluncnsioT Bpemsa JOCTUXKEHNS MaKCUManbHOro 3HayeHust cpegHeobbemHon Temnepatypbl ... , MUH

ans MNPH

fage =32 -81g0 e TN (K )

ana MNPB

roe f, - paccuutbiBaloT no dopmyne (K.8).
OnpepensaT u3aMeHeHne cpeaHeobbEMHON TeMnepaTypbl NpyM 06BEMHOM CBOGOAHO pa3BMBaOLLEMCS NoXape

4,74
Tr-T, - 1 15,E[L] e—4,?5|::r.":rm:|, (K.10)
1]

mxl

T

rae Ty - HauanbHas cpegHeob6bemHas Temnepatypa, °C;



I - Tekylwlee BpeMsl, MUH.
K.2.3 PacyeTt cpeaHeit TemnepaTypbl MOBEPXHOCTU NEPEKPbLITUSA

OnpefensioT 3HaueHne MaKkCUManbHO! YCPeHEHHO TemnepaTypbl IOBEPXHOCTY nepekpbiTus Iy, °C

ans MNPH

Ty ~Tug = 130457 (K1)

ans MPB ¢ TouHocTbio A0 8,5% I, =980°C, ¢ TO4HOCTBI0 10 5%

Ty =550 e g2y

BbluncnaioT BpemMsa OOCTUKEHUS MaKCMMarbHOrMo 3HadeHust pre,D,HeHHOﬁ TemMnepaTtypbl MOBEPXHOCTU NEepPeKpbITUA

fmx , MUH

ans MNPH

fage =40 -17 3gpHe T (K13

ans MNPB ¢ TouHocTblo 0o 10%

fome = Fn-

Onpe,u,enmoT N3MEHeHne cpegHen TemMnepaTtypbl NOBEPXHOCTU NepeKpbITUA

7,95
T, —T T
Twn _;'I:I = 1043 , 2 Iﬁ,gjl:f.rfmm{:l, (KA4)
Hinnr Ho T

roe Twu - Ha4anbHaaA cpeaHAa TemMnepartypa NoBepPXHOCTU NepeKpbITuA.

K.2.4 PacueT cpegHen TeMmnepartypbl MOBEPXHOCTU CTEH
OnpenensaT MakcumarnbHy YCPeAHEHHYO TeMnepaTtypy NOBEPXHOCTUN CTEH

ansa MNPH

Ty ~Tug = 1184574 (K.15)

ansa NPB npu 0,15 £ ¢ <08 uc touHocTbio Ao 10%

T, =250+1750s, -1260¢2 . (K.16)

Mpn 0,8 <f, 2122 4 makcumarnbHoe ycpeaHeHHOe 3HaueHWe TemmnepaTypbl MOBEPXHOCTW CTEHbI C TOYHOCTbIO A0
3,5% coctasnsiet 850°C.

BbluncnaioT Bpemsa JOCTMXXEHUST MaKCUMarnbHOro 3Ha4eHUs YCpeaAHEHHOW TemnepaTypbl MOBEPXHOCTUN CTeH F, , MUH
ans MNPH
fge =35 -9,3g 0¥ 0 (1T

ana NPB



fome = LV
OnpenensitoT U3MeHeHWe cpefHei TeMnepaTypbl CTEH

5,45
T, -7 ’
W W _ 533 £ E—S,-’-lﬁ{ﬂ'fmx}, (K18)
T“ﬁmx - Tw-: Ly

roe Tw.;- - HavanbHasi cpefHsisi TemnepaTypa NoBEPXHOCTU CTEH.

K.2.5 PacyeT NoTHOCTM 3h(EKTUBHOIO TEMOBOrO NOTOKa B KOHCTPYKLUMW CTEH U NepeKpbITUS (MOKPLITHS)

OnpefensitoT MakcUMarnbHYl YCPEOHEHHYI MNIOTHOCTb 3hPEKTUBHOTO TEMSIOBOTO MOTOKA B CTPOUTEMbHbIE
2
KOHCTPYKUMU &y, , KBT/M

a) npw MNPH:
ANst KOHCTPYKUWIA CTEH
=257 0,75,
Fugy g s (K.19)
AN KOHCTPYKLUUIA NepekpbITus
e = 10,2697 331072387108 7, (K.20)

6) npw MPB:

ANt KOHCTPYKUWIA CTEH MNpK 06>, »0,158

G = 43~ Tty + 5062, (K21)

non 122 28, 208

Gy = 15 kBTm",

AMNSl KOHCTPYKUMIA nepekpbITit (nokpbituid) npu 0.8 > £, > 0,15 y

Gy, = 65138, + 972 (K22)

npu 122 24, 208
gy =173 kBrm?.

BbluncnsioT BpeMst JOCTMXKEHUS MaKCMMaribHOW YCpeaHEHHOWM NIIOTHOCTU TENJIOBOrO NOTOKa B KOHCTpykuun ans MNPH
n MNPB:

NS KOHCTPYKLMUIA CTEH

fray = 26— S,Igfce‘l’ﬁ?x. (K.23)

ONS KOHCTPYKLMIN nepekpbITUst (MOKpbITUST)

fax = 26— 7. 2q0e 0% (K.24)

Onpep,en;noT n3MeHeHune cpe,u,Heﬁ NNOTHOCTU TENJIOBOIo NOTOKa B COOTBETCTBYOLLNE KOHCTPYKLUNN



38
g = 3? £ é,_g:ﬁ':”%m{:'_
i

K.25
T (K-25)

e

K.2.6 PacyeT MakcuManbHbIX 3Ha4Y€HU NNOTHOCTEN TenmnoBbIX NOTOKOB, YXOAALIUX U3 o4ara rnoxapa 4yepes npoembl
nomeLLieHns, pacnonoXeHHble Ha oqHOM ypoBHe, npu MPB

MaKcmmaanyro NIIOTHOCTb TENNOBOIo NOTOKa C NpoAyKTaMu ropeHusa, yxoadawmmm 4epes npoemMbl, pacCinTbiBalOT No
dopmyne

Py, = P00 G208 + 229,2% +100g - 30). (K.26)

K.3 PacueT TemnepaTypHOro pexxuma B NOMeLLEHUN C y4eTOM HavyarbHOW cTagum
noXxapa Npu ropeHuun TBepAbIX rOPHYMX U TPYAHOTOPIOYNX MaTepuanos

K.3.1 o gaHHbIM NOXapHO-TEXHNYECKOTO obcnenoBaHns unu NPOEKTHOMN AOOKyMeHTauun onpenendoT:

- 06bem nomelleHnsa ¥ ;

- nnowaab NpoemoB nomelleHns A; ;
- BbICOTY NpOeMoB F ;
- obLLee KONMYeCTBO NMOXaPHON Harpysku Kaxaoro BUAa roptoyero TBepAoro matepuana F; ;

- NIPUBELEHHYIO BbICOTY NpoeMoB i ;
- BbICOTY nomeLlleHus  ;

- oblLee KONMYECTBO NOXapHOII Harpysku, NPMBEAEHHOE K ApeBecuHe, X .

K.3.2 Mo pesyrnbTatam aKCnepuMeHTarnbHbIX UCCIedoBaHUA B COOTBETCTBUM C OGBEMOM NOMELLEHUST ¥ 1 NOXapHOiA
Harpysko g OonpeaensioT MUHUMAanbHYIO MPOAOCIMKUTENBHOCTL HavanbHon ctaauu noxapa (HCM) f gy . Bpemenu

okoH4aHus HCI cootBeTcTBYET TEmnepatypa T g .

K.3.3 PaccunTbiBaloT TEMnepaTypHbI peXxum pa3BuTon CTagum noxapa.

K.3.4 Mo pesynbtatam pacyeTa TemMnepaTypHOro pexumMa CTPOAT 3aBWCMMOCTb CpeaHeobbeMHON TemnepaTtypbl B
nomeLLeHn B KoopauHaTax TemnepaTypa - BpeMsi Tak, 4Tobbl 3HauyeHuto TemnepaTtypbl Iy Ha BOCXogslleil BETBU

COOTBETCTBOBASIO 3HAYEHNE [ rprur .

K.3.5 OnpepenstoT nsmMmeHeHue cpeaHeobbEMHON TeMnepaTypbl B HAaYanbHOM cTaamm noxapa

3
=Ty M yen—Tpi=0 gy, (K.27)
rae Tycp - cpeAHeoGbEMHas TemnepaTypa B MOMEHT okoHYaHwust HCI.

CpepHee 3HauveHne Tyop NPY rOPEHUM MOXAPHOW Harpysku W3 TBEPAbIX OPraHUYeCcKUX MaTepuarioB NMpUHUMaeTcs
paBHbIM 250°C.



Mpumep - Onpe,u,eneHme TeMNepaTypHoOro pexmma noxapa B noMeleHUn npoMbILSIEHHOro 34aHuA C y4eToM
Ha4anbHOW cTaauun.

[aHHble ansa pacyeTta

Mnowane nona ~ =2340 M2 , 06bem nomelleHust ¥ =14040 M3 , nnowaap npoemoB A=167 M2 , BblCOTa NpoemoB
h =2,89 M. OOLlee KONMYECTBO MOXapHOW Harpysku, npuBegeHHoe K gpeBecuHe, coctaBnsaeTt 4,68-10 4 KF, 4TO
COOTBETCTBYET NoXapHomn Harpyske 2 =20 krim® .

Pacuet
Mo pe3synbTaTtam aKcnepyvMeHTanbHbIX UCCreoBaHNM NPOAOIPKUTENBHOCTb HavanbHOM CTaamMmn noxapa;
fucn = 40 MuH.
Temnepatypa o6LLen BCMbILWKA B MOMELLEHUN:
Tp=25r¢

N3meHeHve TemnepaTypbl B HAa4anbHOW CTagmmn noxapa:

T =Ty = (Tuen ~To )¢ Hfuen)” = (623 -293¢/4M)7 ]

T-203 =014¢%
npoeMHOCTb nomMeLweHuns:
= A" 18- 167.289%° )5 08
' 2340 ’ '

Konnyectso BO3ayxa, Heobxoammoe ans cropaHust 1 Kr maTepuana noxapHomn Harpy3Kku:

_DVuh 42468107
>'A 4.68-10%

YaenbHoe KpUTUYECKOE KONTMYECTBO NOXapHOMN Harpy3ku:

=4.2m* fer

o

_gs00;% Pt as0012° 14040°°%F
1+50007°  BF  1e500-002° B42 7

Frpx

Gypa = 516 kT’

YaenbHoe Konmy4ecTBO NOXapHOM Harpysku:

_ D>R0%  4pa0tiag

=14 krim? .
(B5-Agh (614040 ™7 1673138

dr

W3 cpaBHEeHNs gy W &y, MONYYAETCS, YTO
gr =14 > gy =516,

CnepnoBaTenbHO, B NoMeLLeHUM ByaeT noxap, perynupyemblii BEHTUNALUEN.



MakcumanbHas cpe,u.Heo6beMHa;| TemMnepartypa Ha ctagauu o6beMHoOro noxapa:

T = 94D€4,?-1n‘3(.g-3n: - 94|:|€_.4,?-1D'3(1D—3D:| 507 K

mast

XapaktepHas NpoAoSKUTENbHOCTb NoXapa:

2P0k me D 4BB 04136 2445810
" B285afn D> wR 6285 167.[289 24-4,68-10°

»

BpeMsi JOCTUKEHMSI MaKcMMaribHOW cpefHeoGbeMHON TeMnepaTypbl:

Frge =fn =24 MUH.

ma

M3meHeHne Cpe/:l,HeO6'beMHOI7I TeMmnepatypbl npn 06beMHOM cBOGOAHO pa3BuBatoLLLEeMCA noXape:

mat

475
T-Tp = (Tpme -TD)HE,E[!;] g TS i ).

f_4.?5

4. 75
T-293 = @97 —293)115,5[%] g THIEH Z 1 g0t

64'?5 4

M3meHeHne Cpe/J,HeO6'beMHOl7I TeMnepatypbl nNpu noxape C y4eToMm HavanbHOM CTaguu noxapa B MOMELLEHUU

0A

obvemom ¥ =14040 M3 , npoemHocTbio JF =0,12 ™ , C MOXapHOW Harpyskow, npuvBedEHHOW K ApeBecuHe B

konnuectse 20 kr/m> , ipeacTaeneH Ha pucyHke K.1:



(T-293) K
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PucyHok K.1 - VIameHeHne cpeaHeobbeMHON TemnepaTtypbl N0 BPEMEHU C yHETOM HayYanbHOW CTagumn noxapa

Mpunoxenwne 1
(pexomeHayemoe)

MeTtop pacueTa Tpebyemoro npegena orHeCTOMKOCTU CTPOUTENbHbIX KOHCTPYKLUN

J1.1 PacueT Tpebyembix npeaenoB OrHeCTOMKOCTU

MeTon pacuyeta TpebyeMblx NpeaerioB OrHEeCTOMKOCTM KeNne30OeTOHHbIX WM OrHe3allULUEHHbIX MeTannuyeckunx
KOHCTPYKUMIA TMPOMBILLIIEHHBIX 34aHUA  (COOPYXEHWUI) YYMTbIBAET XapaKTePUCTUKU TEXHOMOMMYECKUX MpPOLECCOB W
yCcTaHaBnuBaeT COOTBETCTBYyKOLIME TpeboBaHWS K OrHECTOMKOCTU KOHCTPYKUWMIA, UCXOA4S W3 HOPMMPYEMOrO pucka
[OCTWKEHUSI NPEENbHOMO0 COCTOSAHUS KOHCTPYKLIMIA MO NPU3HaKy NoTepu HecyLlen 1 TENNoU3onupyoLLen CnocobHocTewn
B YCIOBUSIX pearibHbIX NOXapoB.

Tpebyemble  npegenbl  OrHECTOMKOCTW  YCTaHaBMMBAKOTCS  Ha  OCHOBE  OnpefderneHus  9KBMBareHTHOMW
NPOAOIMKUTENBHOCTU MNOXapOB W KO3 ULUMEHTa OrHecTomkocT. KoaddUUMEHT OrHecToMKoCTM paccyMTbiBalOT B
3aBVMCMMOCTU OT 3a4aHHON NPeAenbHOV BEPOATHOCTY OTKa30B KOHCTPYKLUIA B YCIOBUSAX pearbHbIX NOXapoB.



MUM

NChY

e 1060 2000 3000
V.M

5 1-F=3m2-F=6m;3-F=12m
-H=48wm; 4=68-70kr/m” ;... I =6,6m;
1-g =2,4-14 ki - 2-q =67-119 kit 3-4 =60-66 aim PucyHok 1.2 - SaBI/ICMM?CTb MUHUMaTLHOM
NPOAOCIKATENBHOCTM HaYarnbHOM CTaaumn noxapa fycp OT

2 i 2
4-gq =60 kr/m* ; 5-g =82-155 kr/m~ ; 6-g =140-160 kr/m"~ ; o6bema ¥ 1 BbicoTel B nomelieHms:
7-q =200 kr/m? ; 8- =210-250 kr/m? ; 9-g =500-550 Kr/m*

PucyHok J1.1 - 3aBMCMMOCTb MUHMMAarbHOM
NPOAOIKNTENIbHOCTU HaYanbHoOM cTaguu noxapa fypp ot

obbema ¥ , BbicoTbl H nomeLLeHus u KonuyecTsa
noXapHoW Harpyskn o

J1.1.1. Pacyet Tpebyembix npenernoB OrHECTOWKOCTM B MOMELLUEHUM MPOBOASAT ANA CrydYaeB oKanbHOro Wm
obGbemHOro noxapoB. [Ins onpegeneHns Bupa noxapa cHadana no pucyHkam J1.1 n J1.2 HaxoOaT MUHMMarbHYH

NPOAOIMKATENLHOCTL HavarnbHow ctaguu noxapa (HCI) fy-pq. MNpu pacnpocTpaHeHuy OrHSA MO MOXapHOW Harpyske,
OTNIMYaALOLLIENCS MO CBOMCTBAM OT APEBECUHbI, NpoaomknTensHocTb HCI BeiumncnsaeTcs no gpopmyrne

_ 2 2 0,333
tucT, = fHem Qﬁvﬂ Uap f QE;. Uip 17777 (n.1)
rae ”.'JFI ¥ - CcpedHue CKOpOCTW BbIfrOpaHUA [OpeBeCUHbl U I -r0 KOMMOHEHTAa TBEepOoro ropr4ero wunun

TPYAHOroptoyero matepuana, |<r/(M2 ‘MUH);



Q";}n =13,8 MIOx/kr, Qf',_f - HM3LWME TENNOTbI CTOPaHUS APEeBECUHbI U T -T0 KOMMOHEHTA COOTBETCTBEHHO, MIDK/KT;

2 2 o X
Uip Ulp, - CPEOHWE NUHElHble CKOPOCTW PacnpOCTPAHEHUs MO APEBECUHE M i -My KOMMOHEHTY COOTBETCTBEHHO,

M/MW/H.

Mocne onpeneneHust npogomkmTensHocT HCIM npoBepsitoT HepaBEHCTBO:

z
Ay & J'I[:Ucp,'*r'HI:I'I,) ; [J'IE]
rae &, - nnowanb noA NoXapHOWN Harpyskonm, me

Ecnun ycnosue (J1.2) BbiNOMHAETCH, TO MOXapHasi Harpyska pacrofiokeHa COCpefoTOYeHHO, B nomelleHun byget
nokanbHbIA noxap.

B npotusHOM Chny4Yae noXapHasa Harpyska pacnosfioXxeHa paccpeaoTo4YeHHO, B MoOMeLleHnn 6y,D,ET 00bEMHbIN noxap.

Ha ocHoBe [aHHbIX NPOEKTHOW [OOKYMEHTauUuW, MOXapHO-TEXHUYECKUX oBCrenoBaHuiA, a TakkKe CrpaBOYHbIX
maTepnanoe OnpeaensieTcs 3KBMBANEHTHas MNPOAOIMKMTENBHOCTL noxapa f, [Ans BbIOPAHHOW KOHCTPYKLMM B

paccmaTpyBaemMoM MoMeLLeHN. DKBUBANEHTHYIO NPOAOIKMTENBHOCTL MOXapa onpeaensitoT No U3BECTHLIM 3HAYEHUSIM
npoemMHocTn nomellenns Jf mi® XapakTepHO ANUTENbHOCTM Noxapa ¥, 4.

®daKkTop NPOeMHOCTH NoMeLLieHns Npu o6beMHoM noxape X! paccunTbiBaloT no hopmyne

(3
S A 1S mnal >1000 w7,
i=1

(n.3)

N
St A 1T e < 1000m°,
i=1

roe 5 - nnowanp nona, m?

F - 06beM nomeLLeHus, M-
A - nnowane, m? ;
By - BbICOTa 7 -ro Npoema B NMOMELLEHUM, M;
I - KonnyecTBO NPOEMOB.
B crniyyae nokanbHoro rnoxapa aktop npoeMHOCTM PacCUMTLIBaKOT Mo opmyne
T=HfF, (N4
rae H - paccTosHue OT 3epkana ropeHnst 40 KOHCTPYKLMK (BbICOTa MOMELLEHNST), M;

F' - nnowapapk noxapHoii Harpysku (pasnuea), mt .

XapakTepHylo AnUTenbHOCTb OGbEMHOro noxapa f

n» Y, ANs TBEPAbIX FOPHYMX U TPYAHOTOPIOYMX MaTepuaros
paccuuTbIBatOT No hopmyre



et
ZGJQ;}I Map
;= f;:_ — . (N5
B2BE D> A, iy > xymy

il =1

rae &; - obliee KONMYECTBO NOXaPHOI Harpyskn j -ro MaTepuana B kr (f =1,...,M);

M - uncno pasnuuHbIX BUOOB Harpysku;

i .
Mgp - CPEOHSS CKOPOCTb BLIFOPAHUS APEBECUHDI, KI/(M ™ -MUH);

; ]
M - CPeAHSA CKOPOCTb BbiropaHnsa f -ro matepmana, Kr/(M*~ -MuH);

M
x; = G; IZGJ- - BecoBasi Aons j -i NoxapHOW Harpysku.
J=1

Mpp » My ONPEAEensitoT AKCNEPUMEHTAIBHO WIK MO CNPABOYHBLIM AaHHbIM.
Mpw roperunn JIBX 1 MK npogomk1tenbLHOCTL NoKanbHOro noxapa f,, MUH, paccynTbiBatoT Nno opmyne

G

= — I.B
MCPF’ (.6)

rae & - konudecTBo JIBXK 1 MK, KoTopoe MOXeT pas3nuTbCst NPy aBapuitHOW CUTyaLuUW, KT,

Mcp - CpefHssa ckopocTb BbiropaHus JIBXK n MK, Kr/(M2 “MUH);

F' - nnowappk pasnusa, m?

[nsi paccmatpyBaeMoro Tuvna KOHCTPYKLUMI Mo Homorpammam (pucyHku J1.3 - J1.9) onpenensioT 3KBMBaNEHTHYHO
npoJonmxuTensHocTb noxapa f,if,, IT) [f, - onpegeneHo mo dopmynam (J1.5) wnn (/1.6) B 3aBMCMMOCTV OT BMAa

noxapa, a [ BblumcneHo no dhopmynam (J1.3) unn (11.4)].
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1-HI£=1,2; 2-HIJ¢E:1,5; 3-HIJ§=1,8;
4 HINF 220 5 HIJF =24

PucyHok J1.3 - 3aBMCUMOCTb 3KBMBaNEHTHOM
NPOAOIMKNTENLHOCTU NoXapa f, OT NPOAOIMKUTENLHOCTY

noxxapa ans xene3obeToHHbIX U OrHe3aLLMLLEHHbIX
MeTanIMYecknx KOHCTPYKLUIA NepeKkpbITUA B YCIOBUSIX

nokanbHbIX Noxapos f, (unu npofomkutensHoct HCT

fycn ) NPV ropeHun TBepabIX U TPYAHOrOPIOUMX MaTepuarnos

ty ¥
25
I
20F
) )
15
§
Lok
/) ‘
0.5 [

¢ 50 100 150 200 250
P, NN

1-HIJF=1,2; 2-HIJF:1,5;
3-HifF :l,8;4-Hf“."lllE:2,2;
S-HI«LE =2.4; G-H“E:s,e

PucyHok J1.4 - 3aBUCMOCTb 9KBMBANEHTHOM
NPOAOIHKNTENbHOCTM noxapa f, oT
NpoAOIHKNTENbHOCTM Noxapa f, Ans

Kene3o06eTOHHbIX M OrHe3aLUULLEHHbIX
MeTarnIM4YeCcKnx KOHCTPYKLUMIA NEPEKPLITUS MpU
ropeHun JIBXK n MK



}, Hun ty, MUN
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wh 4 40
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1-HI«LE:1,2; 2-HIJ§:2,0; 3-Hf@:2,4;

1-Hf@:o,5; 2-th§:o,6; 3-HI«LE:0,7;

4-Hf«f§:2,85; 5-Hf@:3,2; 6-HIJ§:4,0; 4-Hfu'{§:0,8; S-HI«J{E:LO; 6-Hf«f§:1,5;

7-Hf«.f"§:4,4; 8-Hfu'{§:5,2; g-Hfﬁzs,e;
10-HI@:6,0

PucyHok J1.5 - 3aBMCMMOCTb 3KBUBANEHTHON
NPOAOIMKNTENLHOCTU NoXapa f, 0T NPOAOIMKUTENLHOCTY

noxkapa fn Ona ropu3oHTalrbHbIX HEe3aLlWNLLEHHbIX
MeTannn4ecknx KOHCprKLI,I/IIZ

7-HI\E:2,0

PucyHok J1.6 - 3aBUCUMOCTb SKBMBANEHTHON
NpPOAOIHKNTENbHOCTM noxapa f, oT

npPoOAOIKUTENbHOCTU NOXapa f.n Ana BepTUKanbHbIX
He3alULEeHHbIX MeTarmnM4ecKknx KOHCprKLl,Mﬁ



Jd

—a

-y On wy & g by

s U 0.5 1,0 15 20 25
For ¥ tho ¥
1-T=0,25 v"* ;2. 1T=0,20 v"* : 3-JT=0,18 w"* : 1-77=0,25 v"® : 2-1T=0,20 m"* : 3-1T=0,18 m"* :
43T =015 ;5. 7=0,12m" : 6- 7T =0,08 "7 : 4-77T =015m"* ;5. 77=0,12m"® ; 6- 77 =0,08 m"* :
7-I7 =0,04 m"* 7-IT =0,04 m"*
PucyHok J1.7 - 3aBUCHMOCTb 9KBMBaNeHTHOM PucyHok I1.8 - 3aBUCHMOCTb 9KBMBaNeHTHOM
NPOAOIHKUTENLHOCTU NoXapa f, OT xapaKTepHO MPOJOIKMTENBHOCTY NoXapa f, OT XxapaKTepHoi
NPOACIKUTENBHOCTY Noxapa f, ANs orHesallmLLieHHbIX NPOAOMKUTENBHOCTN 06beMHOro noxapa f, Ans
MeTannnyeckmnx n )Ke]'le306eTOHHbIX KOHCprKU,I/IIZ )Keﬂe3066TOHHbIX HeCYLLI,VIX CTeH

nepekpbITUs

1-77=0,25 v"® ; 2-1T=0,20 m"* : 3-1T=0,18 m"* :
4-17T =015m"* ;5. 77=012m"® ; 6- 77 =0,08 m"* :
7-1T =0,04m"*

PucyHok J1.9 - 3aBUCMMOCTb SKBUBANEHTHOM
NPOAOIMKNTENbHOCTU Noxapa f, OT XapakTepHoro



f’ [ BpeMeHU 06BbEMHOro noxapa fn Aana ueHTparnbHO
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N.1.2 KosthduUMEHT OrHecTokocTu BbIGPaHHOW KOHCTPYKUMM K onpeaensioT no 3Ha4yeHuio npeaenbHol

BEpOATHOCTW OTKa3oB 4, ¢ y4eTom [OMyCTUMON BEPOATHOCTW OTKA30B KOHCTPYKUWA Fpon . 3Hauvenus P B

3aBUCUMOCTM OT TOrO, KAKOW rpyrnne KOHCTPYKLUUA 1 NpUHaAnexuT BbiOpaHHas KOHCTPYKUMS, npvBeAeHbl B Tabrvue J1.1.

Tabnwuua J1.1

[lonycTUMble BEPOSITHOCTU OTKAa30B KOHCTPYKLIUI OT NoxapoB aon,

[pynna KoHCTpyKuniA BeposATHOCTL OTKa30B
BepTukanbHble HecyLume KOHCTPYKLMW, MPOTUBOMNOXapHbIe Nperpagbl, 107°
purenu, nepekpbiTus, depmbl, 6anku
[pyrue ropm3oHTanbHbIe HECYLLME KOHCTPYKLMKN, NEPETOPOAKN 1077
Mpoumne cTponTenbHbIE KOHCTPYKLUN 10~

[NpenenbHble BEPOATHOCTN OTKA30B KOHCTDYKLLMVI B yCNOBUAX NOXXapos P”. paccynTbIiBAKOT NO cbopmyne

P = F.Ep:unI
MR E-FO01-F

(n.7)

2
roe PD - BEPOATHOCTb BO3HUKHOBEHUA NoOXapa, OTHECEeHHaaA K 1M nnowagn nomMmelleHus,;

F, - BeposITHOCTb BbINOMHEHs 3a4aun (TyLLeHUs noxapa) aBToMaTUYeCKON YCTaHOBKOI MOXapOTYLLEHUS;



F_ . - BeposiTHOCTb NPeAoTBpPaLLEHVst Pa3BUTOrO NoXapa CUIamm noXxapHoii oxXpaHbl.

F_ paccuutbiBaloT no metoay, npuseaeHHomy B FOCT 12.1.004, unu 6epyT ns Tabnumusi J1.2.

Tabnuua J1.2

BEPOHTHOCTM BO3HUKHOBEHUSA Noxapa F, Ans NPOMbIWIeHHbIX nomMeLlueHun

MpoMmbILLINEHHbIN Lex BeposATHocTb
BO3HUKHOBEHMS NOXapa
F,, M/FOJ:L'10_5
Mo 06paboTke CMHTETUYECKOTO Kaydyka Y UCKYCCTBEHHbBIX BOMOKOH 2,65
JInTenHble n nnaBunbHbIE 1,89
MexaHun4yeckne 0,60
MHcTpymeHTanbHbIe 0,60
Mo nepepaboTke MACHBIX 1 PbIGHBIX NPOAYKTOB 1,53
["lopsayen npokaTkm MeTannos 1,89
TekCTUNbLHOro NPOM3BOACTBA 1,53
AnekTpocTaHumin 2,24

OueHkn F, 6epyT n3 tabnuupl J1.3.

Tabnuua J1.3

BepoaTHOCTM BbinonHeHus 3apgaum AYI F,

BeposiTHOCTb BbINOMHEHUS
Tvn AYT 3apgaun

YCTaHOBKWM BOASIHOMO NOXapPOTYLLUEHUS:

CMNPWHKIIEPHbIE; 0,571
OpeHYepHble 0,588
YCTaHOBKM MEHHOro NoXapoTyLUeHNs 0,648

YCTaHOBKW ra3oBOro NoXKapoTyLUIEHWS C:
MeXaHUYECKUM MYCKOM; 0,518
NHEBMAaTUYECKUM MYCKOM,; 0,639

3NEeKTPUYECKUM MYyCKOM 0,534




Pn_u yCTaHaBnMBawT Mo CTaTUCTUYECKUM [OaHHbIM UMK pacy4eToM C Yy4eTOM YCTaHOBKM aBTOMaTU4YeCKUX cpencTtB

OoBHapy>XeHuss noxapa, cun U CpeacTB MoXapHOM oxpaHbl. B cryyae OTCYTCTBMSA AaHHbIX NO MOXapHOM OxpaHe Wt
cucTeMe MoXapHOW curHanusauum creayet nonoxuts F, , =0.

[10 BblYUCIIEHHBIM 3Ha4YeHUs Pﬂ. onpenenarT 3Ha4YeHune XapakTepUucTtuku ©6e3onacHocTu }9, npu HeobxoanmocTn

WHTepnonupys AaHHble Tabnuupl J1.4.

3HauyeHus xapakTepucTukm 6esonacHocTmn 7

BepoATHOCTL OTKa30B KOHCTPYKLMI NPy noxape XapakTepucTuka 6esonacHoctn &
Pn,

107 3,7
4,1

25 | 105 4,4

0,6 4,5

I:I,SJ

10 31
3,5

25 10~ 3,8

0.5 4,0

I:I,SJ

10 2,3
2,8

25 | 10 3,2

0,6 3,5

D,SJ

10 ] 1,3
2,0

25 | 102 2,5

0,6 2,6

D,SJ

N.1.3 PacueT koadbduumeHTa orHecTtoiikoct k., nposoaAaT no dhopmyne

K, =0527 expc0,368. (N5

Tabnuua J1.4

B kavectee npumepa B Tabnuue J1.5 npuBeaeHsl sHauenus K, ans ycnosun F, = 5107 m* /rog F, =0,95,

o

KoaddpmumeHT orHectonkocTn K,

Tabnuua J1.5



Mnowagb otcekoB X&', BepTtukanbHble Opyrvne Mpoune

o HecyLime ropu3oHTanbHble cTpouTenbHble
KOHCTPYKLWU, HecyLume KOHCTPYKLMM
npoTMBONoXap- KOHCTPYKLUU,
Hble nperpaapl, 6anku, neperopojku

nepekpbITUs, epmbl

1000 1,36 0,99 0,58
2500 1,52 1,14 0,75
5000 1,69 1,26 0,87
7500 1,79 1,31 0,94
10000 1,84 1,42 0,99
20000 2,03 1,47 1,10

N.1.4 Tpebyemblit npefen OrHeCTOMKOCTW £, PacCUNTLIBAIOT MO BbIYUCIIEHHBIM 3HaueHusm f, n F

f= Kt (7.9

Mpumepobl

1 OnpegenuTb TpebyeMyo OrHECTOMKOCTbL Kene3o6eTOHHON NNUTbI NEPEKPLITUS Haf Y4acTKOM MEXaHWYeCcKoro Lexa
npu ceob6ogHom ropeHun 100 Kr MHAYCTPUanbLHOro Macna Ha nnowaam F=3 M2 . Paamepbl nomeweHns 18x12x4 m, B
nomeLLeH1n ecTb NpoeM ¢ pasmepami 4x3 M. MNpuHATL, YTO AONYCTUMAsA BEPOATHOCTb OTKA30B Fp,, pasHa 10 =+

Pacuet

. i
N3 cnpaBo4HWKOB Halaem, YTO CKOPOCTb BbiropaHus macna My, =2,7 kr/(m ‘MuH). Torga BbIYMCIIUM

NPOOOIMKATENLHOCTL NoKanbHOro noxapa f, no cdopmyne (J1.6)

£ =100 43-2.7) % 12,4 MtH,

MpoemHocTs [l B cryyae nokankHoro noxapa onpeaenum no gopmyne (/1.4)

T=4i.3=23

Tenepb HaiaeM 3KBUBANEHTHYI MPOAOIDKMTENLHOCTL Noxapa !, Ans Xene3oBGeTOHHOM MiUTbI NepeKkpbITUS Mpu
ropeHun uHaycTpuansHoro macna. Mo pucyHky J1.4 nonyyum £, < 0.5 . CornacHo ycrioeuio 3agauu Fo,-F,.~° 0,a
no Tabnuue J1.2 Haxogum F, =0,6-10% m? /rop. Toraa npepenbHas BeposTHOCTL F. | BbluncreHHas no hopmyne
(J1.8), paBha:

Po=107i(6:107%18:12) ~ 7,7-107%

WMnTepnonupysa aaHHble Tabnuubl J1.4, Haxogum, yto = 3,1 . Tenepb BbIMMCIINM KOSMEPULMEHT OTHECTONKOCTM MO
dopwmyrne (J1.8):



K, =0527 exp(0,36 3.0 =16,

Tpebyembiii Npeen orHecTonkocT f, paseH:
£, <16:05=08\

2 OnpepenuTb TpebyeMylo OrHECTOMKOCTL Xene3o6eTOHHON NNNTLI NEPEKPbITUS Haf, y4acTKOM MEeXaHWYeCcKoro uexa
B ycrnosusx o6beMHOro noxapa npv cBOGOAHOM FOPEHUU APEeBECUHbI C MAOTHOCTHLIO Harpy3km 20 Kkr-m 2. Pasmepbl
nometieHns 18x12x4 m, B NoMeLLEHUM ecTb Mpoem ¢ paamepamu 4x3 M. MpuHATL Frn =107" m? fron .

Pacuet

Onpepnenum daktop npoemHoctn IJ. O6bem F nomelleHns paseH

¥ =18-12-4 =864 »° <1000 m°.

Torpa no popmyne (J1.3) nonyyaem

T=4-343864%% =023
XapakTepHylo NPOAOIIKUTENBHOCTL NoXapa Bbluucnvum no cgopmyne (11.4). ObLiee KONUYECTBO NOXAPHOW Harpy3sku
¥ paBHO
G =20-18 12 = 4320 r.

Mo dopwmyne (J1.4) onpepensiem, 4to

¢ =4320 13,8 (6285 12 /3 =046 u.

Mo pucyHky J1.7 onpenensieM SKBMBANEHTHYIO MNPOAOIKUTENLHOCTL Mnoxapa f, Ona xenesobeToHHOW NnUTbI
MepeKPbITUS NPU BbIYUCTIEHHBIX 3HaveHusix If u £ . Monyyaem, yto t, =8 4. C yyeTom BbiuMCREHHOO B Npumepe 1
3HayeHus F, Haiigem Tpebyemblit npegen orHectokoctn £ :

£, =1608=13 4

MpunoxeHne M
(pexomeHayemoe)

MeToa pacueTa pa3mepa CIIMBHbIX OTBEPCTUI

M.1 BBegeHue

M.1.1 Hactoswmin meToqd ycTaHaBnuBaeT MOPSAOK pacyeTa Nnollaan CrMBHOTO OTBEPCTUS B OrpaHUYMBaloLLEM
XMOKOCTb YCTPOMCTBE (MoAAoHe, OTCeKe, orpaxaeHHOM GopTuKaMK ydacTke Liexa, NPoM3BOACTBEHHON Nnolwaake 1 1.4.),
npy KOTOPOM WCKITHOYAeTCA Nepenvs XUOKOCTU Yepe3 BopT orpaHnuMBaloLLEro YCTPOMCTBa M pacTekaHue XUAKOCTM 3a
ero npegenamu.

M.1.2 B pacyeTe y4YmnTbiBaKOT NOCTynneHune roploqe|71 XNOKOCTKU B nNoagoH M3 annapata B MOMEHT ero aBapMﬁHOFO
BCKPbITUA, BOOblI OT YCTAHOBKM NMOXapoTyLWEeHUA 1N BbIrOPaHUE XXNOKOCTU C NOBEPXHOCTU noaaoHa.



M.1.3 B meToauke pacyeTa NpUHATLI cnegyrolime npeanonoxXeHus:
- P BO3HWKHOBEHUW aBapUHOW CUTyaLMn repMeTUYHOCTb CTEHOK annaparta He HapyLlaeTcs;

- paspylialoTcsl TONbKO NaTpyOku, Nnexalume Hbke YPOBHSI XMOKOCTU B annaparte, obpasysi CrnvBHble OTBEpPCTUS,
paBHble AMamMeTpy naTpyoKoB;

-BEPOSITHOCTb OOQHOBPEMEHHOIO pa3pyLueHns ABYX NaTpybkoB mana;

- AaBlieHne napoB Hag NoBEpPXHOCTbIO XUOKOCTU B annapaTte B npouecce crnnBa XXNOKOCTU HEe MEeHAETCA.

M.2 PacueT nnowaan cnMBHbIX OTBEPCTUM

M.2.1 [lna npoBedeHus pacyeTa Heob6XxoanMo 3HaTb:

- KOnn4ectBo TDY6OI'IpOBO,EI,OB ¥, PaACnosioXKeHHbIX HWXe YpOBHA roproden XuoKocTu B annapaTe, M nnowagb ux

z
nonepe4yHoro ce4eHna o , M ;|

z

- nnowagb nonepe4vyHoro ce4v4eHna annaparta Fa , M

- BbICOTY YPOBHA XXUOKOCTU Hag pr6OI'IPOBO,D,aMVI ol , M;

- BbICOTY 60pTa noaaoHa L, m;

. . s
- IHTEHCMBHOCTb OPOLLIEHNS BOAON, NOAABaeMOl M3 yCTaHOBOK NOXAapoTyLIeHns, nnowaaw noaaoHa [, kr/(m” -c);
- CKOPOCTb BbIFOpaHUs roptoden xugkoctn # , kr/( M2 ‘C);

2
-136bITOYHOE AaBneHne B annapaTte Hag NOBEPXHOCTbIO Xuakoctn g, Him™ .
2 i
Llenbto pacyeTa siBnsieTcst Bol6op nnowiaam nogaoHa F, M~ , 1 pacyeT nrnowiaam CrimBHoro oteepctust f , M~ .

M.2.2 Mo 3aaaHHbIM UCXOAHBLIM JaHHLIM ONpeAennTb HavarbHble pacxoabl X, m> /c, XnOKoCcTM 13 annapaTa Yepes
OTBEPCTUSA, paBHbIE CEYEHMI0 TPYGONpPOBOAOB, pacnonoXeHHbIX Ha annapaTe, No opmyrne

s = po; J2H;,  (M.1)
raoe i#;=0,65 - kK0ahPNLMEHT NCTEUEHUA KNIKOCTM Yepes OTBEPCTHE,
o; - Nnowaab ceyeHuns 1 -ro Tpybonposoaa;

g - yCKOpeHue cunbl TsxkecTu, pasHoe 9,81 mic? ;
H; - BblCOTa YPOBHS XWAKOCTU HaA i -M TpyGOnNpoBooMm.

M.2.3 Mo HanBorblueMy U3 BbIYUCIIEHHBIX HaYanbHbIX pacxodoB (!, BbIGpaTh Mrolaab OTBEPCTUs B annapaTe o
1 BbICOTY YPOBHSI XXMOKOCTU Hag HuM H; .

M.2.4 V13 KOHCTPYKTUBHbBIX COOBpaXkeHU BbIOpaTh Nnowaab noaaoHa Fn , M2 .

M.2.5 Onpegenute ™



. RH,

EETE

m

roe fy,. =08L - MakcumanbHO [JONYCTUMbIN YPOBEHb XUAKOCTU B NOAAOHE.

M.2.6 Bbluucnmtb 06bEM XKMAKOCTU, NOCTyNnawLwen B NOAAOH B €AMHULY BPEMEHU OT YCTAaHOBKU MOXaPOTyLUEHUs (C
y4eTOM BbIFOPaHWS roptoYeit Xuakoctun) iy , m° /c, no opmyne

O = m (. 3)
Frl

” 3
roe 2 - NJOTHOCTb OrHetywalien Xnagkoctu, Kr/im™ .

Mpwn OTCYTCTBUN OAHHbIX MO CKOPOCTU BbIrOpaHUA W cnenyet nonoxutb paBHoOM Hy-nHo.

M.2.7 Ecrnm m <1, To nnowiazib CAYBHOIO OTBEPCTUA onNpeaenuTs no opmyne

S R
d P 2 e -

M.2.8 Mpu m 1 nopsanok pacueta [ crneayloLmii:

M.2.8.1 OnpeaennTb Hanop, co3gaBaemblii CXaTbIMK rasamu B annapaTte

=2 s
PE

Hy

3
roe £ - NNOTHOCTb BOAb!, KM ™ .

M.2.8.2 Bbluncnutb 3HayeHve napameTpa

J‘:ﬂn'i"‘nmx Qmmc HIZI"'H_E ,

roe me - MakcuMMarnbHbI pacxof XnakocTu U3 annaparta, onpegensembin no M.2.2.

M.2.8.3 Mo & c¢ nomowpto Tabnuubl M.1 Heobxoammo HanTM & . Ecnu gaHHbix Tabnuubl M.1 ons onpenenexuns a
HeJOoCTaToOYHO, TO & OnNpeaensitoT NyTeEM PeLIEHUss CUCTEMbI ypaBHEHUI

b:i,

th e
(b7

a = che.

Tabnuua M.1

3aBucumocTbL napameTtpa ? ot ?




0,000
0,071
0,170
0,268
0,362
0,454
0,540
0,622
0,697
0,765
0,853
0,876
0,921
0,955
0,980
0,986
0,990
1,000
1,045
1,081
1,185
1,255
1,337
1,433
1,543
1,668
1,810
1,971
2,151
2,352

2,575

0,000
0,106
0,241
0,361
0,467
0,560
0,642
0,714
0,777
0,831
0,877
0,915
0,946
0,970
0,980
0,986
0,993
1,000
1,030
1,053
1,117
1,158
1,205
1,256
1,313
1,374
1,439
1,509
1,581
1,657

1,736




2,828
3,107
3,418
3,762
4,144
4,568
5,037
5,557
6,132
6,769
7,473
8,253
9,115
10,068
11,121
12,287
13,575
14,999
16,573
18,313
20,236
22,362
24,711
27,308
30,178
33,351
36,857
40,732
45,014
54,978
67,148

74,210

1,817
1,901
1,987
2,075
2,164
2,255
2,347
2,440
2,534
2,628
2,725
2,821
2,918
3,015
3,113
3,211
3,309
3,408
3,506
3,605
3,705
3,804
3,903
4,003
4,102
4,219
4,302
4,401
4,501
4,701
4,901

5,000




M.2.8.4 Paccuutats | , m> , No coopmyne

Fn
£ —EHD'J%. (h.8)

M.2.9 BuibpaTb cedeHve oTxoasaLmx oT noaaoHa Tpybonposogos f; us ycrnosua fi » f .

Mpumep

HaHHble ang pacyeTta

B npon3BoaCTBEHHOM MOMELLEHNM BEpTMKanbHO YCTAHOBMEH LUMNUHAPWYECKUn annapat guameTtpom 1,5 M un

3anonHeH Tonyornom. Annapat umeet YeTbipe natpybka. CeveHns naTpybKoB U BbICOTbI YPOBHEWN XUAKOCTU HaZ HUMMU
npeacTaenexsbl B Tabnvue M.2.

Tabnuua M.2
Howmep natpy6ka H;,m Gy, M
.
! 10 3,110~
2 2.5 0,510~
3 4,0 1,13-10 72
4 6,0 0,785-10 2

HopmaTtuBHasi MAHTEHCMBHOCTb NoJayn BoAbl OT CUCTEMbI NOXapoTyLweHusa pasHa 0,5 Kr/(M2 -c). CKOpOCTb BbIropaHusi
Tonyona M* =3,47-1O_2 Kr/(M2 -c). daBnenvne B annapaTte paBHO aTmocdepHomy. NMpegnonaraeTca nog annapatom
YCTaHOBWTL MOAAOH C BhicoTon 6opta L =0,3 M. Heobxoaumo onpegenuth nnowadb MoaaoHa F, v nnowaae
cnuBHoro oTBepcTust | .

Pacuet

Ornpefenum HavanbHbIe PacxXobl XUAKOCTU Yepes naTpybkun My - M,.
O = o o2gH, = 0,653,110 29511 =893 107w/,

@, =065 05107 98125 =22810"m® rc;
0, =065-113 1072 29814 =65-1072 m¥sc;
0, =0,65-0,785-1072,/2.9.8110 7% =554 107 m /c.

MakcumarnbHblidi pacxop, XWOKOCTU OcyllecTBnsieTca 4epe3 natpybok MM, , moatomy Ans panbHeilero pacyeta
npuHUMaem

O =65 107 0 e, o=113107 |, Hy =4m.

Paccuntaem nnowagp nonepe4vyHoro ce4vyeHna annapara



FEo=al? td=m15% 1417707,

W, NpYHMMas CTOPOHY KBaZpaTHOro noafoHa Gonbluei Ha 1 M AuaMeTpa annapaTa, Harngem nnowaas nogaoHa

F o=(D+N =6,28m"

Onpegenum m

FHy, _ 1774
- = =472,
" Fn _ BX&OB03

Tak kak m » 1, nanbHeMwWA pacyeT NpoBoaUM Nno M.2.8. BbIUUCTIMM C YYETOM CKOPOCTU BbIrOpaHUs ToMyona o6bem
BOZAbl, NOCTYNaLWNA B NOALAOH B €4MHULYY BpEMEHU

_{-wR, _05-00347)6.2 5

=290 w¥ e
P 1000 ’ mere

o

Tak kak F =0, To Hanop, cosgaBaembIi CxaTbIMV rasaMu Haf NOBEPXHOCTbIO KMAKOCTY Hr =0.

Onpegenumv b ;

} i =3
N T P =T | 74 [ 29107 o
Fohy D e 5,250,503 551072

Mo tabnuue M.1 Haxogum =075,

PaccunTtaem nnouiaab cnveHoro oteepctus f :

F
f=2ac | =2.07511310" 6.2 . 321072 m?.
7, 177

Mpunoxenune H
(pexkomeHayemoe)

MeTton pacyeTa NPOTUBOMNOXAPHbLIX NAapoOBbIX 3aBeC

H.1 O6wue TpeboBaHusA

I'Ip0T|/|Bono>KapHa;| napoBasa 3aBecCa npeaHasHadYeHa Ond npeaorBpalleHuUA KOHTakTa ropro4ux rasoBbixX cmecen,
O6p33y}0LLlI/1XCF| npun aBapuax Ha npeanpuaTuax He(*)TeXMMI/IHeCKOVI N rasoBou NPOMBbILWWNIEHHOCTN, C UCTOYHUKaMU
3aXXunraHma (Hanpmmep HarpesaTeslbHbIMU neanM). 3aBeca [fOomkHa obnagaTb AOCTATOYHBLIMW  MAOTHOCTBIO U
0anbHOOOMHOCTBLIO, UCKITHYaLWUMK NPOCKOK roptover CMecu B 3alluliaemMyro 30HY o6bekTa. BbinonHeHne aTUX
TpeGOBaHVIVI JocturaeTcsa ONTUManbHOW KOMMOHOBKOW KOHCTPYKLUMM YCTPOWCTBA, BOCMPOM3BOLALLErO 3aBecy, WU
pacyeToM napameTpoB 3aBecbl. MeTof BKMYaeT TOMbKO pacyeT YCTPOWCTBA, BOCMPOU3BOASALLEro NapoBYyl 3aBecCy.



Pacuet MarncTtpanbHOro naponposoaa nposBoanTcAa no 0o6LLen3BecTHbLIM MeToaaM.

H.1.1 YcTtpoiicTBo Ans co3gaHuWs napoBoyW 3aBechbl (pucyHok H.1) npeactaBnsieT cobowi konbLeBon Tpybuatbiv
KOMmeKTop, BAOMb OCM KOTOPOro MO BCEW BEPXHEN YacTu NpOCBeprieHbl OTBEPCTUS OAMHAKOBOrO AuaMeTpa Ha paBHOM
paccTtosiHuu apyr oT apyra. QuaMeTp n AnvHy KOnnekTopa, KoNM4ecTBO U AnameTp OTBEPCTUM ONPeaensoT pacyeToM.

! 2
/_ -

ST =
SN 7

) i

o | -1

-

L =d 1 =d L]
)

1 - 3awmaembinn 06bEKT; 2 - orpaxaeHue; 3 - onopa KonnekTopa; 4 - KonnekTop; 5 - ApeHaXHbI BEHTUb;
k- BblcoTa BEpPXHEN KPOMKM OrpadKaeHUs Haf Konnektopom; H, - BbiCOTa OMopel;

X - pacctosiHue oT KonnekTopa 40 3aLMLLIAEMON CTOPOHbI 06BEKTa;
A - paccTosiHVe OT OrpaKAeHUs O KonnekTopa

PucyHok H.1 - Cxema ycTpoWicTBa Ans co3gaHus NapoBOKn 3aBeChI

H.1.2 KonnekTop pacnonaraetcs Ha MeTanimyeckux, 6ETOHHbIX UNN KUPMUYHBIX Onopax, BbiCOTa KOTOPbLIX AOSHKHa
ObITb He MmeHee 0,2 M.

H.1.3 PaccTtosiHue ot KOnneKkTopa 0o sawuiaemoro obbekTa onpenenarT pacyeToM.

H.1.4 Konnektop OOMmKeH MMeTb ApeHaXHble BEHTUN AN1S CNyCKa KoHAeHcaTa UM aTMocepHbIX 0CaaKoB.



H.1.5 Boonb ocu Komnmnektopa yCTaHaBMMBAKT KECTKOE ras3oHenpoHUL@eMOEe orpaxaeHne (NIMCTOBOE Xeneso Wiu
KMpNYHasa cTeHa) Ans npefoTBpaLLeHnst MPOCKOKa roproYert CMecy MeXay OTAENbHbIMU CTPYSIMU B Ha4arnbHOM y4yacTke
3aBecbl. BepxHsisi kpoMka orpaxkaeHus gomkHa obiTb Ha 0,4-0,6 M Bbile konnekTopa. PaccTtosiHie Mexay KOneKTopoMm
N OorpaxgeHnem onpeaenstoT pacyetoM. [Mpoembl B orpaxaeHusx OOIMkHbl ObiTb MOCTOSAHHO 3aKpbITbl MIOTHLIMU
aBepsMun.

H.1.6 TpaekTtopus CTpymn 3aBeChbl AOSMKHA NpeBbIaTh 3aluaemMyto 30Hy. BeicoTy 3aBechbl Haf 3alymLiaemMon 30HOM
onpegenstoT pacyeToM. [nsa BbICOKMX OOBEKTOB 3aBeCca MOXET ObITb BbIMNONTHEHA MHOFOCEKLVOHHOW B BEpPTUKaNbHOM
HanpaeneHuun.

H.1.7 Ons obecrneyeHuss paBHOMEpPHOW pasdauyu napa No ANMHe KonyiekTopa HeobGXoaumo, YToObl OTHOLLEHWE
CYMMapHOM NJioLwaamn oTBepCTUI K NIowaan NonepeyHoro ceyeHus konnekropa 6bi1o MeHblue unm paeHo 0,3.

H.1.8 TemnepaTypy Bo3ayxa npu pacyete npuHMMaTb PaBHOW cpefHen Ans Hambonee XonoAHoro (3MMHero) nepnoaa
BPEMEHU, XapakTepHOro AaHHOMY reorpacnyeckomy panoHy.

H.1.9 CkopocTb BeTpa npu pacdeTe MpUHUMaTL PaBHOW CpedHen CKOpoCTUM Ans Haubonee BETPEeHHOro nepvoaa,

XapaKkTepHOro AaHHOMY reorpadmMyeckomy panoHy.

H.2 MNopsgok pacyeTta napameTpoOB NapoOBOM 3aBeChI

McxogHbiMy BENMUMHAMM NS pacyeTa napaMeTpoB 3aBecChl MPUHUMALOT:
- faBneHue U yaenbHbIn 06bem Napa B KONNEKTOpe 3aBechl;

- CKOpPOCTb BETpa;

- NNOTHOCTL (TEMMepaTypa) BO3Oyxa;

- BbICOTa 1 NEPMMETP 3aLULLIaEMON 30HbI OO BEKTA;

BbICOTa BerHeVI KPOMKU orpakgeHua Hag KONNMeKTopoMm;
- BbICOTa ONopbl KOJNMeKTopa.
PaccuutbiBatoT cnegywuine BennymHbI.

H.2.1 Pacctosiime X, M, oT KornnekTopa 3aBechl 40 3aLLMLLA@EMOro o6bekTa

X=028H. H.N
roe H - BbicoTa 3awmLLaemMoit 30Hbl 06bekTa, M.

H.2.2 Onuna konnektopa L, , M

Lon SF+8E, (HZ
roe F - nepuMeTp 3almLLaemMoro o6LekTa, M.

H.2.3 YaenbHbI pacxop napa us oTBepcTui konnektopa 23Hy , Kr/(M2 -C)

2K (EE
K Aflr| |22 (H.3)

Py = 2 ——
E-1 7 |\ 7 P

3
rae 2y - NNOTHOCTbL nNapa, Kr/im™ ;



W, - ckopocTb BbIxoda napa, M/c;

Py - AaeneHvie napa B Konnekrope, Ma;

¥, - yoenbHuii ob6bem napa B KONnekTope, m> [kr;
P; - atMmocdepHoe aaeneHue, la;

K - nokasaTtenb aguabatbl napa (ons neperpeToro napa npuHate K =1,3, Ans HacbilweHHoro napa K =1,135).

H.2.4 lnameTp oTBEPCTUIN Ha KOMNeKTope dj , M

L3 s
do =| 28 | H g
A ¥y

2
rae 2, - MNOTHOCTb BO3AyXa, KI/M™ ;
#’, - ckopocTb BeTpa, M/C.

Ecnu no ycnosuam pacyeTa 3agaeTca AuameTp OTBEPCTUI, TO CriefyeT onpeaeniTh BeiCOoTy 3aBechl H, , M
W
H, = X0 dg,ﬁs? L] . (H.5)
BWB

H.2.5 PaccTosiHna mexay otBepctusiMu I, M

_
ﬁ:

roe b - BbICOTa BEPXHEN KPOMKM OrpaxaeHns Haf KOMnekTopoMm, M.

i (H.E)

H.2.6 KonuyecTtBo oTBEPCTUN *1, LUT.

n :_L*;ﬂ 1. (H.7)

H.2.7 OnameTp konnektopa Li ., m

Dyop = 183d, . (H.B)
H.2.8 Pacxog napa G‘n , Kr/c:
G, = 0.785miiney#,, (H.9)
roe @ - koadpdUUMeHT pacxoaa napa Yyepes otsepctue (@ ot 0,6 oo 0,8).
H.2.9 O6Lwas BbIcOTa orpaxaeHusi Pz,:,rp , M:
hop =h+h;. (H.10)

roe F'JE - BbICOTa OMopbl KOJIIeKTOpa, M.



H.2.10 PaccTosiHne oT orpaxaeHust 4o Konnekropa X, , M:

X, =025k (H.11)

H.2.11 OnuHa orpaxaeHus L,:,,.F, M:

Lo = L, 82y (HAZ)

m

YKasaHHbIN MOPSAOK pacyeTa NPOBOAAT MOCME OPUEHTUPOBOYHOrO BbiGOpa 3HAYeHWN AaBneHws napa v guameTpa
OTBEPCTUI B KONNekTope no tabnmue H.1.

Tabnuua H.1
M3meHeHMe BbICOTbI 3aBeCbl B 3aBUCUMOCTM OT AMameTpa
OTBEpPCTUN U JaBneHusA napa
Py, dy MM
10® na
3 \ 4 5 \ 6 7 8 9 10
¥, =2 m/c
3 3,30 4,05 4,7 53 59 6,5 7,0 7.5
4 4,00 4,80 55 6,3 7,0 7,6 8,2 8,7
5 4,50 5,40 6,3 7,2 7,9 8,7 9,3 10,0
6 4,85 5,80 6,7 7,7 8,5 9,3 10,0 -
7 5,25 6,30 7.3 8,3 9,2 10,0 - -
8 5,50 6,60 7,6 8,7 9,5 - - -
9 5,75 7,00 8,0 9,2 10,0 - - -
10 6,15 7,40 8,5 9,8 - - - -
12 6,70 8,00 9,3 11,0 - - - -
14 7,10 8,50 10,0 - - - - -
16 7,50 9,00 - - - - - -
W, =3 mlc
4 2,60 3,20 3,70 4,20 4,60 5,0 5,5 5,80
5 3,00 3,60 4,15 4,80 5,25 5,7 6,2 6,60
6 3,20 3,90 4,50 5,15 5,70 6,2 6,7 7,15
7 3,50 4,20 4,85 5,50 6,10 6,7 7,2 7,70
8 3,65 4,40 5,20 5,80 6,40 7,0 7,6 8,10




10 4,10 5,00 5,70 6,50 7,20 7,9 8,5 9,10
12 4,40 5,40 6,20 7,00 7,80 8,5 9,2 9,80
16 5,00 6,00 6,90 7,80 8,70 9,5 10,3 -
¥, =4 m/c
4 - 2,40 2,80 31 3,50 3,8 41 4.4
5 - 2,80 3,10 3,5 3,90 4,3 4,6 50
6 2,42 2,92 3,36 3,8 4,25 4,6 5,0 54
7 2,60 3,16 3,60 41 4,60 5,0 54 5,8
8 2,70 3,30 3,80 4,3 4,80 5,2 5,6 6,0
9 2,90 3,45 4,00 4,5 5,00 55 59 6,3
10 3,10 3,74 4,30 4,9 5,40 59 6,4 6,8
12 3,30 4,10 4,70 51 5,90 6,4 6,9 7,4
15 3,60 4,40 5,00 57 6,30 6,9 7.4 8,0
H, =6 m/c

4 - - 1,84 2,10 2,30 2,54 2,75 2,90
6 - 1,95 2,25 2,57 2,82 3,10 3,34 3,60
8 - 2,20 2,52 2,90 3,20 3,50 3,80 4,00
10 2,10 2,50 2,85 3,16 3,60 4,00 4,30 4,60
12 2,20 2,65 3,06 3,40 3,85 4,20 4,60 4,90
15 2,42 2,90 3,86 3,82 4,25 4,60 5,00 5,35

B BepTukanbHom rpade AaHbl 3Ha4YEHNs1 AaBrEHNs Napa, B rOPU30OHTaNbHOM - AnaMeTpbl OTBEPCTUIA, a B NepecedeHnmn
rOpPU30OHTasbHbIX U BEPTUKasbHbIX rpad BbICOTLI NAPOBLIX 3aBEC (BbICOTa 3almiaemMblxX 3OH) B MeTpax.

Tabnuvua coctaBneHa Ansi ckopocten BeTpa 2, 3, 4 n 6 m/c. MNMpu BonbLUMX CKOPOCTSAX BETpa yKasaHHble BENUYUHBI
cnegyet NpuUHMMaTb TakMMM e, 4To 1M ana 6 m/c. Tabnvua gaeT BO3MOXHOCTb OLEHUTb HeoOXoaumoe 3HayeHue
OaBMNEeHUs napa v COOTBETCTBYIOLLMI eMy OuameTp OTBEPCTUIN Ans obecnedeHns TpebyemMon BbICOThl 3aBECH! (BbICOTbI
3almaemoro oobekTa).

[lns o4HOro 1 TOro ke AaBreHns napa BbicoTa 3aBeckl byaeT TeM Gonblue, Yem 6onblie auameTp otBepcTuid. OgHako
C yBenuuyeHnem auameTpa OyoeT yBenuuuBaTbCsi pacxod napa. Cnegyet nogbupaTtb AaBreHue napa v gvameTp
OTBEpPCTMI TakuM obpasoM, 4Tobbl BbINn 0becneveHbl Tpebyemas BbiCOTa 3aBecbl MU Haubonee 3KOHOMMWYHbIA OTOOpP
napa. [uameTp oTBepcTuii crieayeT NPUHMMAaTb HauMeHbLIMM W3 BO3MOXHOMO (HO He MeHee 3 MM) ANs KaXaoro
AaBneHus napa.

Mpvmep - PacyeT NnapamMeTpoB NapoBOI 3aBECh! AN TEXHONOIMYECKON TpyGUYaTon neumn (paamaHTHO-KOHBEKLIMOHHOM C
BEPTMKasIbHbIM ABUKEHUEM rasoB).

[JaHHble ans pacyeTa

MepumeTp 3awmiiaeMon 3oHbl & =20 M, BbICOTa 3alWMLIaeMol 30Hbl M =6 M. B konmekTop 3aBecbl MMeeTcs



BO3MOXXHOCTb NMoAaTh neperpeToliii Nap AaBreHneM 4o ‘.1:'1=12-105 Ma. CpenHsis TemnepaTtypa HanGonee XonogHoro

nepuona spemenn f =-15°C( ,=1,36 Kr/m® )- ATMOochepHoe naBneHve Hi =10° Ma. CkopocTb BeTpa W, =2 m/c.
Konnektop 3aBecbl yAob6HO pacnonoXxuTb Ha GETOHHbIX Omopax BbICOTOM Fi; =0,2 M, @ BbICOTY BEpXHeil KPOMKM
orpaxxgeHust Hag KONNeKkTopoM 3aBechl NPUHATL paBHon Fi =0,5 m.

Pacuet

Wcnonb3ys gaHHble Tabnuubl H.1, onpegensiem, 4to AnNs 3alimlaemMon 30Hbl BbICOTOM 6 M M JaBneHuem napa go
12:10* Na npy CKOpPOCTM BeTpa 2 M/C LenecoobpasHo NpuHATL By =10% na u dy =3 MM (B Tabnuue Ans BLICOTHI

3aBecbl 6,15 M COOTBETCTBYET HaMMeHbLUWIA AnameTp oTBepcTus dy =3 MM 1 gaBneHve Ky =10° Ma). YaenbHbi

o6bem napa npu g =1 0% Ma pasen ¥,=0,2 m* Jkr.
PacctosHne X oT konnektopa Ao 3awmiaemoro obbekra:
X=0250=0256=1,0M.
IOnvHa konnektopa 3asechl L, :

L, =P+8X=20+815=32m

YaenbHbIi pacxog, napa u3 0TBepPCTUiA KonnekTopa 7

K (KA W E
oo Wy = o KBt [P_z] [P_z] i

K_1 F-I

Fi Fq
& 5 323 5 Y13+
= 2. L3 10”1 (1 =719 kri(m® c).
13-1 0,2 || 108 10"

OnameTp oTBEPCTWIA Ha KoMnekTope dy

1515 oS o
dnz[mﬁ"’e] H =[1=35 2] B 228107 w=3mm

AWy ) X7 719 50

PaccTosHune Mexay oTBepCTuaAMn I:

h 05
[=——=22=025 m=280 mm.
20 2o oMt
KonnyecTtBo oTBEpCTUIA 1 :
n= Lion +1= 32 +1=129 wr.

I 0,26

>

OvameTp konnektopa 3aBecbl [ :
Dyop = 183d,fn =1583-3-107 129 =63 107 m =63 mm.

Pacxop napa &, :



G, =0,785m np W, =0,785 0,8(3 107 )*129.719=0,524kr/C.

O6was BbiCOoTa orpaxaeHus Pz,:,,.p :
hop =h+h; =05+02=0,7m,

PaccTosiHue oT orpaxaeHuns fo konnektopa iy :

Ay =025k=025-056=0125m.

AnvHa orpaxpennst Lo,

Lup = Lyoy #BX;=32+8:0125 =33 1.

Mpunoxenue MM
(pekomeHayemoe)

MeTop pacyeTta chnermaTusnpyrowmx KOHUeHTpauun (pnermaTusayms
B NOMELLUEHUSAX U TeXHONOrM4yeckux annaparax)

M.1 Ana obecneyeHus B3pbIBOGE30MNACHOCTM TEXHOMOMMYECcKoro obopyAoBaHUA U NPOU3BOACTBEHHbIX MOMELLEHWUIA
OCYLLECTBNAT prerMaTn3aumio ropodmMx MnaporasoBblX CMecell B yKasaHHbIX OObemax C MOMOLLbI0 PasfMnyHbIX
rasoobpasHbix gobaBok. KonunyecTBeHHO cbnermatusaums xapakTepusyeTcsa MUHMManbHOW  hrermatusmpyoLen

KOHLEHTpaunen nermatnsaropa C'¢, .

Mn.2 C'¢ , (% 006.), Ansi roptounx BellecTs, coctosAwmx u3 atomos C, H, O, N, paccumTeiBatoT no doopmyne
Cp =¥y, (1)
rae . - KOHUEHTPaLWs roproyero B Touke driermatnsaumm, % o6. (C'p =100 /1 + 2 420m, +0om, —m )+ Fy 1;

F¢ - yucno monen dnermartmsartopa, NpPUXogsLeecs Ha OAWH MOSib FOPHYEro B CMECH, COOTBeTCTByIOLLI,eVI no

COCTaBYy TOYKe dnermaTmsaumm:

_8,097m, +B5,571m, +69.079m, - 17,469 my + AH

M.z
b (Hy -H]) -2

2

1]
‘&Hf - CTaHAapTHaA TennoTta O6pa3OBaHVI$| roptoudero rasa, k[x/monb.

MN.3 MpenenbHO fonycTMMYHO B3pbiBOGE30NACHYIO KOHUEHTpauuo driermatnsaTopa CM , (% 06.), paccunTbIBaOT NO

dopmyne
Chp =Cyp K, (N.3)

rae
12 npu C©y 215%

=
15 npu Ty £15%.



M.4 PasHocTb 3HTanbNui dnermatmsaropa (Hl}] - ng onpeaensitoT B COOTBETCTBMM C NPUBEAEHHbIMU B Tabnuue
1.1 paHHBbIMK.

Tabnwuua IM.1
dnermartusaTop HJ, - Hg , KIK/Morb
Nz 34,9
HED 43,6
C':l2 55,9
C,F,Cl, 2180
SFE 150,0
CHF ,CI 1100
C,F,Cl, 170,0
C,F 4B, 830.0
C,F,Cl, 200,0
CF, CIBr 449,0
CF,Er 573,0
CFCI, 142,0
CC|4 170,0
CF4 90,0
C,H,4F,Cl 208,0
C3H3 216,0
C,F,Cl 200,0

Mpumep - PacueT koHueHTpauuu ropiodero (. u pasbasutens Cy B SKCTpemanbHoOi Touke obnactu

BOCNIIaMeHeHus npu onermaTnsaumm nponaHa C3H3 ONOoKCmMgom yrnepoaa.

PasHocTb ﬁH,L —H,gj, pasHas 55,9 k[bk/Mornb, 6epyT us Tabnuubl M.1. Mo copmyne (M.2) sblumcnsoT Fy

y4yeToM TOro, YTO TennoTta obpasoBaHusa nponaHa - MyuHyc 103,85 k[x/mMonb, a agnabaTtuyeckas Temnepartypa ropeHus
COCTaBOB, OTBEYAIOLLMX IKCTpemMarnbHbIM Todkam, pasHa 1400 K:



8,097 -3 +B5571-8
F¢ =

-103,85

=796,

559

Haxogum ' n 'y no copmynam (M.1):

¢, =100 /1 + 242¢3 + 49+ 7,981 = 3,86% (06 .);

Cp =386 7,96 =30,7% (0B ).

Bbi6op pa3mepoB orHeracsilLmMx KaHanoB orHenperpagurenen

MpunoxeHune P
(pekomeHayemoe)

P.1 Ons npepoTBpalleHns pacnpoCTpaHeHns nnamMeHn u3 aBapunHOro obopyaoBaHWs B CMEXHbIE C HUM, a Takke
npockoka nnameHn yepes cOpoOCHble M AbIxaTenbHble KnanaHbl B €MKOCTW C roployYMMu BelecTBamn Heobxoanmo
npegycMmaTpmBaTb YCTPOWCTBA OrHenperpaxgeHus (ganee - orHenperpagutenu). KoHCTpykums orHenperpagutens
obecneymBaeT cBobOAHBIM MPOXOA rasa 4epe3 NopucTyio cpedy, B TO e Bpemsl He [OoMnyckaeT MPOCKOK MnaMeHu B

3almMLaemMblii 0GbEM 13 aBapUIHOrO NPOCTPaHCTEA.

P.2 OcHoBHbIM pacHeTHbIM NMapamMeTpOM KOHCTPYKUUM OorHenperpagutena ABndeTcAd KPUTUYECKUIA OMaMeTp KaHana
orHenperpaxgaruiero anemMeHTa. nJ'IaMﬂFaCFILIJ,yPO CMocobHOCTb cnegyeT paccyuTbiBaTb MO KaHalny MakKCuMMalbHbIX

nornepeyHbIX pa3MepoB, NOCKOSbKY Mramsi, B MEPBYIO o4epepb, MPOAeT MMEHHO Mo 3TOMY KaHary.

P.2.1 OuameTp kaHana B Hacagke M3 OOWHAKOBbIX LUAPWKOB MOXET MPUHUMATbLCA B 3aBUCMMOCTU OT AuameTpa

LIapWKoB crnegyolmm obpasom (tTabnuua P.1):

[vawmeTp wapvka, Mm

OnameTp kaHana, um

15

1,0
2,0
2,5
3,0
3,6
4,0
5,0
6,3

10

Tabnuua P.1

P.2.2 lnameTp kaHana orHenperpagntens B Buge Gecnopﬂnquo 3acblNaHHbIX Korew Pawvra MoxeT npMHuMaTthbcs B

3aBUCMMOCTU OT pa3mepa konew, Palwvra cornacHo Tabnuue P.2:

Ta6bnuua P.2



Pasmep koneuy Pawwura, mm OwameTp kaHana, Mm

15x15 10
18x18 15
25x25 20
35x35 25

P.3 [na orHenperpaguTenen ¢ rpaHynMpoBaHHbIMM Hacagkamy pekomeHayeTcs, YTobbl nonepeyHbIi pasmep kopnyca
OrHenperpaguTens npesbiwan pasMep OA4HOW rpaHynbl He MeHee yem B 20 pas, a BbICOTa CMNosi HAacagku npesbiana
OnameTp ee KaHana He meHee yem B 100 pas.

P.4 KpuTuyeckuii OmMaMeTp KaHana oOrHenperpaxnalrollero anemeHTa Ans cOpOCHbIX OrHenperpagutenei Ha
pesepByapax onpenenseTcs BblpaXKeHneM

d «325RILIS,Cop, (P1)

rae K - yHuBepcanbHasi razoBasi NOCTOAHHAS,
I - HavanbHas TemnepaTypa rasoBsoii roptodeii cmec, K;

A - TennonpoBoaHocTb roptoden cmecu, BT(MK);

&, - HOpMarnbHas CKOPOCTb PacnpOCTPaHEeHUs MnaMeHu, M/c;

C’F - TeNfoemMKOCTb ra3oBOW roprodein CMecy Npy NOCTOsTHHOM AasneHuu, Ix/(kr-K);
F - OaBneHue roprtoyen cmecy, MNa.

UucneHHble  3HAYEHWUS  KPUTUYECKMX OMaMeTpoB  MNraMsaracawimx KaHamoB AN HEKOTOpbiX  Hambonee
pacnpoCTpaHeHHbIX B MPOMBILUNIEHHOCTU CTEXMOMETPUYECKMX CMEeCeill C BO3AyXOM Npu aTMOCEpHOM AaBneHun u
KOMHaTHOW TemnepaType npveeAeHbl B Tabnvue P.3:

Tabnuua P.3
Cwmecu o , MM
Avmuak MH, (npu I'=425K) 22,10
Atnnue CgHZM (npu I =375K) 2,84
Auetansgerug CoH, 0 3,08
Auetunen ©,H, 0,85
Aueton C4H0 2,45
BeH3nH A-72 2,80
Benson CgHg 2,66




Byran T 4Hy,
Bununauertar C4Hg 0,
Bununauetunen 4 H,
Butunxnopug C,H 4 Cl
Bopopoa H,

Fekcan CgH 4

Fentan CoHyg
N3obyTaH C4H;
N3oneHtaH CgHy;
Metan CH,

MetaHon CH,O
Metunauetunen ©4H,

Okemp yrnepopa GO

Okemp atuneHa C,H,0
Mentan CgHysp

MponaH C;H,
Mponunen C4Hg
CepoBopopog, 3,
Cmpon CgHg

Tonyon ;Hg

Yawnt cnnput

YkeycHast kucrnota [ 5H 40
Linknorekcan ©gH,;
Luknonentan ©CgHyy,

Jran T, Hg

Sraron C,Hg0O

Omnen C,H,

2,49

5,34

1,43

2,70

0,89

2,50

3,08

2,74

2,49

3,50

2,70

2,05

3,04

1,60

2,49

2,60

2,38

0,75

2,66

3,78

2,45

5,50

2,66

4,63

4,63

2,97

1,75




P.5 Ons cnyyas, ecnv nnams ABWXeTcA No TPybonpoBoAy CO CKOPOCTbiO GomMblUen, YeM HopMmarnbHasi CKOPOCTb,
AonyckaeTcs Monb3oBaTbCs BblpaxeHuem (P.1), Tombko npu 3TOM HeobxoAMMO MNOMb30BATbCA HE HOPMAalbHOW
CKOPOCTbIO MameHun, a PakTu4eckomn (BUaMMon).

MpunoxeHne C
(obsizaTenbHoe)

BoasiHoe OopoLlleHune TexHoNorm4eCKkmnx annapatoB

C.1 [Ons npedoTBpalleHVs yBenuueHuss MacwTaba asapuu Mpu MoXape TexHomormveckoe obGopydoBaHue
NPOV3BOACTBEHHbIX NPEANPUATUIA JOMKHO ObiTh 3aLMLLEHO OT TEMNMOBOro U3Ny4yeHus yCTaHoBKaMu BOAAHOMO OpOLUEHUs
(noxapHbIMU NacheTHbIMU CTBONaMU, CTauMOHAPHBIMU YCTaHOBKaMmM TENSOBOW 3aLUnThI).

C.2 NoxapHble nadeTHble CTBOMbI YCTAHABMMBAKTCA AN 3aLUUThI:

- HapPYXHbIX B3pPbIBO- W MOXXapoOonacCHbIX YCTaHOBOK (,EI,J'IF! 3alnTbl annapaTtypbl “ o6opy,qosaHV|9|, coaepXxalwmnx
roptoyme rasbl, nerkoBocniiameHanLwmneca n roprovmne )KVI,D,KOCTVI);

- WIapoBbIX W TOPWU3OHTanbHbIX (LUWAUHAPUYECKMX) PE3EPBYapOB CO  CXMXKEHHbIMW  FOPHYMMK  rasamu,
NErkoBOCMIaMEHSIOLLMMUCS Y FOPOYMMM XUOKOCTSMU B CbIPbEBbIX, TOBAPHbIX U MPOMEXYTOUHbIX CKragax (napkax);

- XXene3HoOO0POXHbIX CITIMBOHANUBHbIX 3CTakaj 1 pedHbix npuyanos ¢ CYT, JIBXK n MK.

2.1 NadeTHble CTBOMblI YyCTaHaBMMBAKOT CO CTALMOHAPHbIM MOAKMIOYEHNEM K BOAOMPOBOAHOW CETU BbICOKOO
AasneHus. B cnyyasx, ecnm Bogonposof He obecneunBaeT HeO6X0AMMOro Hanopa n pacxofa BoAbl, Heob6xoANMbIX Ans
OOHOBPEMEHHON paboTbl ABYX CTBOMIOB, TO OHW AOSMKHbI OblTb OOOpYAOBaHbI YCTPOWCTBaMWM ANS MOAKIOYEHWS
nepeaBuXHbIX MOXapHbIX HacocoB. JladeTHble CTBONbI CneayeT ycTaHaBnuBaTb C HAacaakouW AMameTpoM He MeHee 28
MM. Hanop y Hacagku gomxkeH 6biTb He meHee 0,4 MMa.

C.2.2 Yucno u pacnonoxeHve nageTHbIX CTBOMOB Ans 3awutbl 060pyaoBaHWsi, pPacroONOXEHHOr0 Ha HapyXHOMN
YCTaHOBKE, ONPeAensioT rpadhmyeckn, UCXOAa U3 YCIOBMIA OPOLLEHMS 3aluuLLaeMoro 060pyaoBaHMsS KOMMNAKTHOW CTPYEeN.

C.2.3 Yucno n pacnonoxeHne nadeTHbIX CTBOMOB AN 3aliuTbl pe3epByapoB B ckrnage (napke) onpenensoT w3
YCMNOBWS OPOLLEHUS KaXO0ro pesepByapa AByMs cTpysMmu. OpolueHne NpoBOAAT OAHOBPEMEHHO rOpsiLLE U CMEXHbIX C
HEen eMKOCTEN.

C.2.4 Tpn Hannuun CTaLMOHAPHOW CUCTEMbI OPOLLEHNS YMCMO 1 pacnonoxeHne nageTHbIX CTBONOB ONPeaensoT 13
YCNOBUS OPOLLIEHNS pe3epByapa OAHOWN CTPYEN.

C.2.5 B cbipbeBbIX, TOBapHbIX M MPOMEXYTOUHbIX €MKOCTHbIX mapka ana xpaHexwus CYI, JIBXX n MK nadetHble
CTBOMbI CriedyeT pacronarate BHe 06BanoBaHWUs UMK orpaxaatoLmx CTeH napka, Ha paccTosiHumM He MeHee 10 M OT ocu
CTEHKU 1nm obBanoBaHusi.

C.2.6 JlacbeTHble cTBOMbI YCTAHABMMBAOT Ha creuuanbHbiX nadeTHbIX Bbilkax. BbicoTa Bbilwek Ans 3awuTbl
LLIApPOBbIX pe3epByapoB He MeHee 5 M, ANs 3aLMTbl FTOPU3OHTaNbHbIX EMKOCTEN - HE MeHee 2 M.

C.2.7 na(peTHble CTBOIbI ANd 3alnTbl OTKPbITbIX CITMBOHANMBHBLIX 3CTakag Kak OAHOCTOPOHHUX, TaK N ABYXCTOPOHHUX,
OOIMKHbI ObITb pacnonoXeHbl No obe CTOPOHbI 3CTakaabl C TaKMM pacyeToMm, 4YTOObLI 06GEcneYnBanoch opoLlleHune Kaxgomn
TOYKN KOHCTPYKUMN 3CTaKabl U KeNe3HOOAOPOXHbIX LUCTEPH NO BCEWN ANMHE acTakaapl ABYMA KOMNAKTHbIMU CTPYAMN.

C.2.8 JladheTHble cTBOMbI ANSA 3aLMThl 3CTaka AOMKHbI OblTb YCTAaHOBMEHbI HA BbIlLKaX BbICOTOW HE MeHee 2 M, Ha
paccTosHMM OT 3cTakadbl U UMCTEPH HE MeHee 15 M. B NCKMOUMNTENbHBIX CryYasx yka3aHHOEe PacCTOosiHME MOXET ObiTb
yMeHbLUeHo Ao 10 m.

C.2.9 3awmTy KOMOHHBLIX annapaToB Ha BbiCOTy A0 30 M OCyLlecTBNAT NadeTHbIMM CTBOMIAMU U NEepPEeaBMKHON
NoXXapHOW TexHUKon. Mpu BbiCOTE KOMOHHLIX annapatoB Gonee 30 M MX 3aLMTY OCYLLECTBASAT KOMOMHMPOBaAHHO, a
UMEHHO: A0 BbICOTbl 30 M - NadheTHbIMU CTBONaMU 1 NEPEABUKHON NOXAPHON TEXHUKOW, a Bbiwe 30 M - CTalMoHapHbLIMA
yCTaHOBKaMU OPOLLEHUS.



C.3 B Tex cnydadx, Korga 3awputa KOJIOHHbIX annapaTtoB ﬂad)eTHblMM CTBOJTaMU HEBO3MOXHa (MeLIJaIOT apyrue
annapaTbl) nn Heuenecoo6pa3Ha, nx crnegyet 3almuatb CtTaumoHapHbIMKW yCTaHOBKaMy OpOLLIEeHNA Ha BCHO BbICOTY.

C.3.1 Pesepsyapsbl ¢ JIBXX n K o6bemom 5000 M® 1 Bonee HE3ABMCMMO OT BBICOTHI CTEH pe3epByapoB AOMXKHbI
UMEeTb CTauuOHapHble YCTAHOBKM OPOLLUEHWsI BOAOW C BO3MOXHOCTbK MOACOEAMHEHWUs K MepeaBMKHOW NoXXapHON
TEXHUKE.

C.3.2 PesepByapbl CO CKWKEHHbIMU YrNeBoaopoaHbIMU razamu u JIBXK, xpaHawuMucs non OaBrieHWEM, OOSDKHbI
MMeTb aBToOMaTUYecKne CTalMoHapHble CUCTEMbI OPOLLIEHUS BOAOMN.

C.3.3 3anac Bogbl Ans NOXapHON 3aLUMTbl TEXHONOIMYECKUX YCTAHOBOK, TOBApHO-ChIPbEBON 6asbl, MPOMEXYTOYHbIX
CKNajoB, CMMBOHANMBHbBIX 3CTakag [OSbkeH obecneumBaTb OpOLUEHME 3alMLiaeMoro obopyaoBaHUS CTauMOHapHbLIMU
yCTaHOBKaMu 1 NepeaBuKHON NMOXapHOW TEXHUKOW B TEYEHWE pacyeTHOro BPeMeHW, HeobXOAMMOro Ans NOAroTOBKM K
TYLLUEHWIO U HEMOCPEACTBEHHO ANs TyLUeHWsl noxapa. 3anac Bogbl crnegyeTt XpaHUTe HE MeHee YeM B OBYX pe3epByapax,
pacnoroXeHHbIX y HACOCHON MPOTNBOMNOXapPHOro BOAOCHAXEHWS.

C.3.4 Pacxog BoApbl Ha CTauMoHapHble YCTaHOBKM OPOLLUEHWS AOIKEH NPUHUMAaTLCA ANS:

- OTKPbITbIX TEXHOMOIMYECKMX YCTAHOBOK - MO anmnapaTam KOMOHHOro TuMa, UCXOAA M3 CyMMbl pacxodoB BOAbl Ha
oxnaxgaeHune YCNoBHO ropsAwen KONMOHHbI U CMEXHBIX C HEell KOMOHH, PacrofOXeHHbIX Ha PacCTOSAHUN He MeHee ABYX
anameTpoB HanbonbLUen ropsillent UM CMEXHOW C Hel;

- TOBapHO-CbIPbEBbLIX W MPOMEXYTOYHbIX CKNnagoB (napkoB) co cdepudeckumn pesepsyapamu CYI un JIBX,
XpaHAWMXCA nog [AaBfieHWeM, Ha OAHOBPEMEHHOE OpOLLEHWE YCIIOBHO FOpSLEro pe3epByapa W CMEXHbIX C HUM
pe3epByapoB, pacnofiOKeHHbIX Ha paccTosAHUM AnameTpa HanbonbLUEero ropsilero UM CMeXHOro ¢ HUM pesepayapa U
MeHee, a ANS ropu3oHTanbHbIX - cornacHo Tabnuue C.1.

Tabnuua C.1

Yucno OAHOBpPEeMeHHO opollaeMbiX FrOPpU3OHTaJIbHbIX pe3epByapoB

Pacnonoxerme O6bemM eanHUYHOrO pesepsyapa, M-
pesepByapoB
25 50 110 160 175 200
B oavH psag 5 5 5 5 3 3
B nBa psga 6 6 6 6 6 6

C.3.5 VIHTEeHCMBHOCTbL NoJayv BOAbl Ha OXNaXOeHue MOBEpPXHOCTM 00OopynOBaHWst ANs CTaLMOHAPHbLIX YCTAHOBOK
OpOLLEHUs A0MKHA NPUHUMATLCSA B cooTBETCTBMM ¢ Tabnuuammn C.2 n C.3.

Tabnuua C.2

MHTeHCUMBHOCTb OpPOLLUEHUS MOBEPXHOCTU 3aLyuMLiaemMoro o6opyaoBaHus

HanmeHoBaHve annapaToB MHTEHCMBHOCTb Nofaun

BOAbl, n/(M2 -C)

Cdhepuyeckre 1 LUnUHOpUYECKUe pesepByapbl CO CKUKEHHBIMU
rOPHOYMMU rasaMu 1 NErKOBOCTITAaMEHSIOLMMUCS XUOKOCTAMMU,
XpaHsALLMMUCS NoA AaBreHUeM:

NOBEPXHOCTU pe3epByapoB 6e3 apMaTypsbl 0,1

NOBEPXHOCTU pe3epByapoB B MECTaxX pacrosioKeHUst apMaTypbl 0,5




MoasemHble nsotepmmnyeckue pesepsyapbl CYI Ha kaxapin natpybok

(mok) ycTaHaBnmBaeTcst
oAanH opocutens AM-12
Annapartbl kortoHHoro Tuna ¢ CYT u JIBXK, Haxoasiwuecs nop,

JaBneHnemMm:
C OTMETKM YCTaHOBKM annaparta 4o oTMeTku 20 M 0,1
c otmeTkn 20 M 1 cBbllLe 0,2

Tabnuua C.3

HOpMaTMBHbIe MHTEHCUBHOCTU NoAda4yu BOAbl HAa oXnaxaeHuwe pe3epByapoB
AnA XpaHeHusA He(bTVI n He(bTeﬂpO,quTOB

Bua oxnaxgeHus
MHTEHCUBHOCTbL Nogayum BoAbl, N/C HA METP AJUHbI
OKPY>KHOCTU pe3epByapa Tuna PBC
ropsiLero HeropsiLiero npw noxape B
obBanoBaHuu
CTBOMamMm oT NepeaBmKHOM 0,80 0,3 1,2
NoXKapHOWM TEXHUKM
[ns konew opoLleHus npu:
BbicoTe PBC 6onee 12 m 0,75 0,3 1,1
BbicoTe PBC 12 M 1 MeHbLLe 0,50 0,2 1,0

C.3.6 Tun, kONn4YecTBO N OCOBEHHOCTM PacCTaHOBKM OpOCUTENEN, a Takke MX pexuMm paboTbl (faBneHve nepeq
opocuTENsIMWA, OAUCMEPCHOCTb pacnbifia) AOMKHbI OblTb OonpeaeneHbl NpU MNPOEKTUPOBAHUM CUCTEMbI OPOLLEHUS U3
YCIOB/SI PaBHOMEPHOIO OPOLLUEHMST BCEX 3allMLiaeMblX MOBEPXHOCTEN M HAAEXHOW TEnrioBOW 3alUMTbl KOHCTPYKLUWA
pe3epByapoB 1 060pyaoBaHuS.

C.3.7 [Ona aBTOMaTM4eCKOro Mycka YCTaHOBKM BOASIHOrO OpPOLUEHWUSI PEKOMEHAYeTCS MPUMEHSATb 3arnofHEHHYHO
BO34yXOM WM UHEPTHbIM ra3oM NobyauTenbHYO CeTb C NOXapHbIMK M3BellaTensamMu cnpuHknepHoro tuna no NOCT P
51043. JaBneHune B nobyanTenbHON ceTu cnegyeT nogaepxueaTe He meHee 0,25 MMMa.

C.3.8 M3BelwaTenu cnpuHKNepHoro Tuna Anst aBToOMaTM4eckoro nycka yCTaHOBKW BOASIHOMO OPOLLEHUS pe3epByapoB
yCcTaHaBnueBaTb BOMM3N MECT C MOBbILLIEHHOW OMacHOCTBIO U BO3MOXHOrO BO3OEWCTBMSA MilaMeHn BO Bpems noxapa (B
MeCTax YCTaHOBKM 3anopHOW WM MpeaoxpaHuTenbHOW annapartypbl, oTbopa npob, npubopos KWI). PaccrosHue ot
usBellaTenen A0 3aliMLiaeMol NMOBEPXHOCTW UMW annapaTypbl He AOMmkHO npeBbiwate 0,5-1 M. PacctosHve mexay
nsBeLLaTensMu JOmMKHO 6biTb OT 2 40 6 M.

C.3.9 CrauumoHapHble YCTaHOBKM TEMMOBOW 3allMTbl pe3epByapoB TOBApHO-CbIpbEBOM 6asbl M MPOMEXYTOYHbLIX
cknagoB xpaHeHusi CYI u JIBXK, Haxogawmxcs No4 OaBfneHUEM, B TOM YMCME U M3OTEPMMYECKOro XxpaHeHusi CYT,
OOJMKHBI UMETb aBTOMAaTUYECKOE BKIIOYEHME YCTAaHOBKM BOASIHOIO OPOLLEHUsT C 00s3aTenbHbIM OyONMpPYHOLLUM PYyYHBIM
nyckoM. Py4HOWM NycK oCcyLLeCcTBRSETCS Kak C MecTa BO3MOXHOMO noxapa, Tak U AUCTaHLNOHHO.

C.3.10 CraumoHapHble YCTaHOBKM TEMMOBOW 3alLMTbl annapaToB KOMOHHOMO TWMa Ha HapyXXHbIX TEXHOMOTMYEeCKUX
yCTaHOBKaX OOIMKHbI UMETb AUCTAHLMOHHBIN Nyck n3 nomelueHnss KUM n pydHoe BKMoYeHWe, pacnofioxXeHHoe He brivke
15 m oT 3awmaeMoro o6opynoBaHus.

C.3.11 ABTOMaTUYECKUIA M OMCTAHUMOHHbBIN MYCKM YCTAHOBKM BOASHOTO OPOLLEHWS pekoMeHayeTcs GroKMpoBaTh C
npekpaLleHMeM Nogayu yrieBofopoaoB Ha TEXHOMOMMYECKYH YCTaHOBKY, Ckrag.

C.4 TexHUYeckue XapaKTepUCTMKM NPOTMBOMOXKAPHOTO BOAOCHABGXKEHUS M KaHanusauuum HeobxoOuMo onpeaensTb
McXoda W3 MPUHATOW CXeMbl 3aliMTbl TEXHOSIOTMYECKOM YCTAHOBKM C YYE€TOM pacyeTHOM MPOOOIKUTENBHOCTM
OXNaXaeHus 3alLmLLaemMoro 06opyaoBaHus.



Mpunoxenune T
(pekomeHayemoe)

MeTop onpepneneHus Tpe6yeM017| 6e3onacHon nnowaau pa3repmeTusauuu

Hactosawmin meTtog npefgHasHayeH Ang onpegdeneHus G6es3onacHow nnowaawn pasrepmetusaumm obopygoBaHus u
nomeLLeHnn (Takas nnowanb cOPOCHOro cevyeHusi NpefoXpaHUTeNbHOro YCTPOWCTBA, BCKPbITUE KOTOPOW B Mpouecce
CropaHusi cmecu BHYTpuM o0OOpyaoOBaHMSA UNN MOMELLEHUS MO3BONSET COXPaHUTb MOCMEAHUE OT pas3pyLlleHus unu
pedopmaumm), B KOTOpbIX 00pallalTca roptoume rasbl, XUOKOCTM WM MbIfK, CNOCOOHbIe co3haBaTb C BO3L4YXOM
B3pbIBOOMNACHbIE CMECH, CrOpaloLLMe NaMUHapHO unn TypbyneHTHO BO (OPOHTaNbHOM peXnMe.

MeTO,D, He pacnpocTpaHAeTCA Ha CUCTEeMbI, CKITOHHbIe K AeTOHauun nnu 06'beMHOMy camMoBoCnaMeHeHu.
T.1 CywHocTb MeToaa

BesonacHyto nnowags pasrepMeTusaLmMmu onpeaensior no pacyeTHbIM PopMysiamMm Ha OCHOBE AaHHbIX O NapameTpax
obopyfoBaHus, MokasaTensx MoXapoB3pbIBOONACHOCTU TFOPHYMX CMECEW, YCINOBUSIX BO3HUKHOBEHUS W pPasBUTUS
npotecca.

MeTog yCTaHaBnnBaeT 3aBUCUMOCTb OesonacHoi nnoLiaan pasrepmetmnsaunm ot obbema oGopynosava nnun
noMeLlleHna U MakCMmasibHO 4OMYyCTUMOro aBlieHUA BHYTPU HEro, AaBneHnda u temnepartypbl TEXHONOMMYECKOn cpeapbl,

TEPMOAMHAMUYECKMX W  TEPMOKMHETUYECKMX MapaMeTpoB rOpKYeil CMecu, YCrOBUM  UCTEYEHUs, CTeneHu
TypOyneHTHOCTU.

T.2 dopmynbl ansa pacyeta 6e3onacHon nnowaan pasrepmeTmsanum
TEXHOJIOrM4ecKoro o6opyaoBaHus ¢ rasonapoBbIMU CMECAMU

T.2.1 BesonacHyi nnowaab pasrepMeTu3aumm TEXHONOrM4yeckoro o6opyaoBaHMs C ra3onapoBbIMU  CMECSMU
onpeaensitoT No cneaywum 6e3pasmMmepHbIM KpUTepUanbHbIM COOTHOLLEHNUSIM:

Y(E, -1

g B
JEE, -

Ona cocyaos, pacCYNTaHHbIX HA MakCMaribHOe OTHOCUTENbHOE JaBneHne B3pbiBa 1< o g2 (I'Ipl/l oAHOBPEMEHHOM

T.1)

BbIMNOMHEHUN yCroBUA 17, 2 2p") B s3HameHaTene dopmynbl (T.1) COMHOXUTENb (=, -1) otcytcTayeT, 1
KTy ~ Ty

M,E : (T.2)

Ona coCcyaos, BblaepXnBaroLwWnX gaBneHne B3pbiBa B AMana3oHe OTHOCUTENbHbIX 3HaveHun 2 < oy < Ko

W09

B dopmynax (T.1) u (T.2) npuHATHI cnedyowme 0603HauYeHust (MHAekchl i1, 2,1 OTHOCATCS COOTBETCTBEHHO K

HayanbHbIM MapamMeTpam, napamMeTpam [OplYeli CMecW, XapaKTepucTukam TFOpPeHuss B 3aMKHYTOM cocyae,
MaKcUMarnbHbIM 4OMYCTUMbIM 3HAYEHNUAM):

Ty = —— - OTHOCMTENbHOE MaKCMManbHO AOMYyCTUMOEe [aBfieHue B COCyde, KOTOpOe He MpUBOAUT K €ero
aedopmauun u (Mnn) paspyLueHunio;

Fu - abconTHoe MakcMarnbHO gonyctuMmoe aaslieHne BHYTpU cocyaa, KOToOpoe He NpuBOAUT K ero ,qe(bopmaumm n



(vnn) paspyweHutio, Ma;

»; - abconioTHoe HavanbHOe OaBrieHue roptoveit cmecu B annapaTe, Mpy KOTOPOM MPOWUCXOAMT WUHULIMMPOBaHMe
ropeHus, lNa;

p‘l - abcontoTHoe AaBneHve B NpoCTpaHCTBE, B KOTOpOE npoucxoant wuctedyeHne, B MOMEHT [OOCTUXKEHUA

MaKcMmarnbHOro AaBfieHUst B3pbiBa BHYTpUW annapaTta (atMocdepa, 6ydepHasi eMkocTb U T.1.), Ma;

_Fe y y
T, ——— - OTHOCUTEJIbHOEe MaKCcMMallibHOe AaBlieHne B3pbiBa JaHHOU ropoyen cMec B 3aMKHYTOM cocyae;
B
pe. - abcontTHOEe MaKcumaribHoe AaslieHne B3pbiBa ,El,aHHOI;I roproqeﬁl CMeCh B 3aMKHYTOM cocyae npu HaydaribHOM

AaBneHun cmecn p; , MNa;

E; - koachpuLMEHT pacLuMpeHnsi NPOLYKTOB CropaHWsi CMecH;

¥ - daktop TypbyneHTHOCTW, NpeAcTaBnAlLLMi COB0ON B COOTBETCTBUMN C NPUHUMNOM N'yn-MuxenbcoHa oTHoLwweHne

AENCTBMTENbHON MOBEPXHOCTU (PppOHTa MnameHn B annaparte K MOBEePXHOCTW cdepbl, B KOTOPYHD MOXHO cobpaTb
NPOAYKTbI CrOPaHUs, HaxogAWmMecs B AaHHbI MOMEHT BPEMEHW BHYTPK cocyaa.

Komnnekc nopobusi B npepctaBnsieT coBoM C TOYHOCTbIO A0 MOCTOSIHHOrO MHOXMUTENS MNpou3BedeHue ABYX
OTHOLLEHWIN - 3PPEeKTUBHOM NMOLWaaM pasrepmMeTm3aumn K BHYTPEHHEN NOBEPXHOCTU CepUYecKkoro cocyda paBHOro
obbema 1 CKOpPOCTU 3ByKa B MCXOAHOW CMECH K Ha4anbHOW HOpManbHOW CKOPOCTU MilaMeHu:

0.5
1 ,-'_EF RTu ’ 1
WF = . . f—_, 3

e YD ] 5 (T.3)

roe #p -4ucno "nu";

M - KO3(hMUMEHT pacxoda MNpu WUCTeYEeHUM CBexeid cMecu M (MNn) MPOAYKTOB CropaHusi Yepes YCTPOWMCTBO
B3pbIBOpa3pexeHus (NpegoxpaHuTensHas MembpaHa, knanaH, pasrepmeTsaTop 1 T.1.);

i
F' - nnowapapk pasrepmeTnsaLmm (CBPOCHOTO CeYeHns), M~ ;

F - makcumarnbHbIit BHyTDEHHMVI ob6bem cocyna, B KOTOPOM BO3MOXHO 06pasoBaHMe roprodern rasonapoBon cCMecu,

3.
M-

F - yHuBepcanbHas rasosas noctosHHasi, paesHas 8314 Mx/(kmonb-K);

f;l - TeMneparypa roptoyen cmecu, K;

1M - monekynspHas macca roptoyeit cMecm, Kr/kMorb;

Su, - HOpMarnbHasi CKOPOCTb PAacnpPOCTPaHEHWS MMaMeHW MpU HayanbHbIX 3HAYEHUSX OABMEHVUS U TemnepaTtypbl
roproyen cmecu, m/c.
T.2.2 dopmynbl (T.1) n (T.2) moryT OblITb MCNOMb30oBaHbl Kak Ans  onpegenexdus 6esonacHol nnowaav

pasrepmeTnsaunn F npu nNpoeKkTupoBaHUM annapaTtoB MO MakCcMManbHO AO0NYyCTUMOMY OTHOCUTESIbHOMY OaBl1E€EHUIO
B3pblBa B HEM 7T, (I'IpFIMaFI 3anaqa), Tak U Ana onpegeneHna MakcumanbHO AOOMYyCTUMOro Ha4vanbHOro AaBlieHUdA

roployen cmecu p; B annapaTte, PacCYMTAHHOM Ha MakcuMaribHoe AaBreHue p,,, C YXe UMEoLMMCst COPOCHbIM
nokom nnowaasto 7, Hanpuvep npu aHanuse asapuin (o6paTHas 3agauda).

T.2.3 ®opmynbl (T.1) u (T.2) oxBaTbiBalOT BECb AManasoH BO3MOXHbLIX AABMEHWA B 00OpyLOBaHWM C pasnuyHON
creneHbio HerepmeTuaHoct (1 <z, < x, ).



T.2.4 ToyHOCTb onpefeneHus anameTpa cOpocHOro ceveHms No uHxeHepHsiM dopmynam (T.1), (T.2) B cpaBHeHUU C
TOYHBLIM KOMMbIOTEPHBIM PeLLeHnemM cuctembl AnddepeHumanbHbIX YPaBHEHNA AMHAaMUKN Pa3BUTUSA B3pbiBa COCTaBnseT
okono 10%.

T.3 CTteneHb BNUAHUA pa3nnyHbIX NapaMeTpPoB Ha 6e3onacHyo nnowaab
pasrepmeTn3auum TEXHONIOrMYECKOro o6opynoBaHus ¢ ra3onapoBbiMU CMECAMU

T.3.1 B HacTosiLeM mMeToAe peann3oBaH NOAXOA K pacyeTy nnowaam cOpOCHOro ceyveHns, 3akmioyarLwmincs B yyeTe
BMMSIHAA  Pas3fMYHbIX NapamMeTpoB M ycroBuid Ha 6e3onacHylo nnowage pasrepmeTusauuy  MnocpeacTBOM
COOTBETCTBYIOLLErO W3MEHeHUs 3PdEeKTUBHOrO 3HaveHuss daktopa TypbyneHTHocTM (OTHoweHue dhakTopa
TypOYyneHTHOCTU K KoadhpmumneHTy pacxoaa).

T.3.2 Pacuyer ©Oe3sonacHoi nnowiaaM pasrepmeTvsauum nNpoBOAWUTCS, Kak npaBwuno, And Hanbonee onacHbIX
(oKomocTexvomeTpu4eckoro coctaBa) CMecel, €ecnum He [oka3aHa HEBO3MOXHOCTb WX 06pasoBaHWs BHYTPU
3aluaemMoro oobekTa.

T.4 3aBucumocTb pakTopa TypOyneHTHOCTU OT YCNOBUM pa3sBUTUA B3pbiBa B
TEXHOJIOrM4eckomM o60opyaAoBaHUM C ra3onapoBbIMU CMECAMM NPU TOYEYHOM UCTOYHUKE
3aXuUraHms

T.4.1 3aBucumocTb haktopa TypOYNneHTHOCTU OT YCMOBWM pPas3BUTUS TOPEHWUS, UCXOOA U3 CErOAHSALUHEro YpPOBHS
3HaHWW, MoXeT BblTb NpeacTaBneHa Ans nonbix 06bLekToB hopmynown

F T, ~F«
x = +ﬂ1"”3{1 *ay 'WI% *ay %} (T.4)

roe @y, 5, @, 44 - IMAUPUYEckne koadhduumeHTsl, onpeaensemsle no Tabnuue T.1.

Tabnuua T.1

AMmnupuyeckue kKoachcduumeHTbl ana pacyeTa pakTopa TYpOyneHTHOCTH*

* [ins oTcyTCcTBYOWMX B Tabnvue ycrnoBuin pasBuTUS ropeHus, Hanpumep ans obopynosaHuns obvemom Gomnee 200

m? , hakTop TypOyneHTHOCTN ONpeaensatT aKCnepTHo. B Takmx cnyvasx (o6bekTbl 06bemom 6onee 200 m # , 00BbEKThI C
BHYTPEHHVMMMW 3rEeMEHTaMW W CTPYWHbIM W APYIMMUM BUMAAMU 3aXUraHWsi, a Takke WHEPLUMOHHbIMUA COPOCHbIMU
aneMeHTaMu 1 T.n.) onpegeneHne 6esonacHor nnowaan pasrepmeTM3aumn cnegyeT ocyLLecTBATb C UCMONb30BaHEM
nporpamMm pacyeTta AMHaMWKN B3pbiBa

Ycnosus passuTUS ropeHnst Smnupuyeckne koapduLneHTbI
a, a; ., ay
O6Gbem cocyga ¥ o 10 m° , CTeneHb 0,15 4 1,0 0,0
HerepmMeTUYHocTn [/ jr 0 667 0o 0,25
O6bem cocyna ¥ o 200 m> 14w, 220
HayanbHO OTKPbITbIE COPOCHLIE CeYEeHUS 0,00 0 2,0 0,0
HayarnbHO 3aKpbITble COPOCHLIE CeYeHUst 0,00 0 8,0 0,0

O6bem cocyga ¥ go 200 |v|3 , 28 Ty A,




HayarnbHO OTKPbITble COPOCHLIE CeYeHUst 0,00 0 0,8 1,2

HayanbHO 3aKpbITble COPOCHLIE CeYeHUs 0,00 0 2,0 6,0

O6bem cocyga ¥ o 10 |v|3 ; CTeneHb

HEerepMeTUYHOCTU Fpoeet po 0,04; Hann4yne

cbpocHoro Tpy6onposoaa, 1< T, 2

6€e3 OpoLIeHMs NCTEKAOLLMX ra3oB 0,00 0 4,0 0,0

C OpPOLLEHMEM UCTEKAIOLNX ra3oB 0,15 4 1,0 0,0

3
[ns nonbix annapaTtoB o6bemoM meHee 1 M~ dhakTop TypOyneHTHoCcTM ¥ cocTaBnsieT oT 1 oo 2.

C poctom obbema annapata chaktop TypOyneHTHOCTM yBENMUMBaETCA M ANg nosnbix annapatoB o6bemom okono 10

FEI.EE?

m? cocTaBnsieT oT 2,5 0o 5 B 3aBMCUMOCTM OT CTENEHN HErepMeTUYHOCTH (OTHOoWweHne F f ) annaparta.

Ona cocypos obbemom go 200 e pa3nuyHoi OpMbl C HE3HAYUTENMbHBIMU BCTPOEHHLIMWU BHYTPb 3MeMeHTamu
akTop TypOyneHTHOCTM He npeBbILLaeT, kak npasuno, 8.

T.4.2 BnnsiHme chopmbl annapata

[ns annapaToB C COOTHOLUEHVWEM ANWHbI K AnameTpy Ao 5:1 MOXHO cuMTaTb, YTO (hopMa annapaTta He BRUSIET Ha
3HayeHve dakTopa TypOYNeHTHOCTU, T.K. YBENMUYEHME MOBEPXHOCTV MNMamMeHW Uu3-3a ero BbITArMBaHWsS Mo dopme
annapaTta KOMMeHCUpyeTCsl YMEHbLUEHWEM NOBEPXHOCTU B pedynbTaTe Gonee paHHero kacaHusi NiiaMmeHy CTEHOK Cocyaa.

T.4.3 BnusHue HavanbHOW repmeTM3auum annapaTa

Ansa nonbix annapaTtoB o6bemom go 200 m? ¢ HavanbHo OTKPbITbIMWU COPOCHBIMW CEYEHUSMW, HaNpUMep foKamMMm,
3HayeHne daktopa TypOyneHTHOCTW, Kak NpaBwWMo, He MpeBbllaeT 2, ANS annapatoB C HavanbHO 3aKpbITbIMU
cOpOoCHBIMK cedeHnsiMu (MembpaHsbl, pasrepmeTn3aTopsbl 1 T.4.) He npeBbiwaeT 8.

T4.4 BnnsHne cteneHn HerepMeTMYHOCTM annapaTa Byt

YBenuueHne cteneHu HerepMeTU4HOCTU FivPEET 5 40 pa3 ot 0,025 pgo 0,25, 4To paBHO3HAYHO YBENUYEHUIO

nnowagu pasrepmetusaumm B 10 pa3 Aans ogHOro M TOro e annaparta, npuBoAMT K Bo3pacTaHuio daktopa
TypOyneHTHOCTU B 2 pa3a (ans annapatoB o6bemom okorno 10 m¥ ¢ 2,5 005).

T.4.5 BrnugHue MakcumanbHO [OMNYCTMMOrO [faeneHus B annaparte (koppenupyeT C BIUSHUEM [OaBrneHusi
pasrepmeTusaumm).

Mpy yBENMYEHUN OTHOCUTENBHOMO MaKCUMarnbHO AOMYyCTUMOrO AaBreHust BHYTPU annapaTa (NMpoYHOCTV annapaTta) B
avanasoHe 1<z, ¢2 daktop TypGyneHTHOCTM He u3MeHsieTcs. C  POCTOM  OTHOCUTENIBHOTO ~MaKCUMasnbHO

AonyctuMmoro AaBneHus Bbllle &, w2 (D,O oy :ﬂ’-f) aona HadanbHO OTKPbITbIX C6pOCHbIX cevyeHun daktop

TypOyneHTHoCcTU cHuxaeTca ¢ 2 po 0,8, Ans HavanbHO 3akpbiTblX - ¢ 8 Ao 2. JTOT pesynbTaT cornacyeTcs C
dusndecknMmn npeacTaBneHUs MM O TOM, YTO Mpu GonblUeM 3HaAYeHUW OaBrieHWUsl, KOTOPOe BblAEpPXXMBAET arnnapar,
MeHbLUEe nnowanb cOpoCHOro ceyveHusi, a cnefoBaTenbHO, POHT NIaMeHU NOABEPraeTcsl MEHbLUEMY BO3MYLLAOLLEMY
BO34ENCTBUIO.

T.4.6 BnivsHue ycnosui ncteyeHunst

Ecnn ucTteuyeHne roproyet CMecu U NPOAYKTOB CropaHuWsi OCyLLecTBRsieTCa u4epe3 cOpocHowm Tpybonposos,
pacnosioXKeHHbI 3a pasrepMeTU3MPYIOLLMM 3IEMEHTOM U MMEKLUA AMamMeTp, NpUbnn3UTENLHO paBHLIN AMameTpy
cbpocHOro oTBepcTUsi, TO 3HaveHune cakTopa TypOyneHTHOCTM BHe 3aBMCMMOCTM OT obbema cocyga go 10-15 &
npyHMMaeTCa paBHbIM 4 (ONA COCYAOB CO CTENEeHbl HerepMeTU4HOCTU FIVD‘EB? okono 0,015-0,035, korpa
OCHalleHne cocynoB cOpOoCHbIM TpyOONpoOBOAOM OMNpaBAaHO Mo COOOpaXeHUsIM pa3yMHOrO COOTHOLLEHUSI XapaKTepPHbIX
pa3mepoB cocyaa 1 Tpybonposoaa) Npu yCrnoBuu %, < 2.



Mpu ocHalLeHun cucTemsl pasrepMeTm3anmm opocuTenemM unm ApyrmMm aHanormyHbIM YCTPOWCTBOM, YCTAHOBIIEHHBIM B
TpybonpoBoae HenocpeacTBEHHO 3a pasrepMeTM3aTopoM AN Nogayn xnajareHta B UCTeKaloLlyo U3 annaparta CMech,
dakTop TypbyneHTHOCTV MPWHUMAaETCA TakMM Xe, Kak Mpu UCTeYeHUW HernocpedCTBEHHO M3 annapaTa B aTmocdepy.
OdekT MHTeHcMdMKaumMn ropeHns B anmapate npu cbpoce ra3oB 4epe3 TpybonpoBoa mMcyesaeT Mpu yBenuUYeHUn
AasneHus pasrepmeTusaummn go 0,2 MMa npu HavansHom gasneHun 0,1 MMMa.

T.4.7 Bnuanue ycnosun pasrepmeTtnsaumm "MrHoBeHHOe" BCKpbITUE COpPOCHOro ceyveHust noBbilaeT BEPOSTHOCTb
BO3HVMKHOBEHWNS BUOPALIMOHHOTO ropeHns BHYTpY annapata. AMNnuMTyaa B akyCTMYECKOW BOfTHE BUBPaLMOHHOIO ropeHuns
moxeT gocturatb +0,1 MMa. NepemelunBaHne cMecu, HanpuMep BEHTUNSTOPOM, NPUBOAUT K YMEHbLUEHWIO konebaHuin
AaBreHuns.

T.4.8 BnivsHue npenatcteuii un TypbynusatopoB

Bonpoc 0 BAMAHWM pasnUYHbIX NPENATCTBUWA, PACMOMOXEHHLIX Ha MyTU PacnpoOCTPaHEHUs nnameHn, W
TypOyneHTHOCTM B CMecu nepen (POHTOM MnameHu sSBASETCS OAHWM U3 onpegenswowmx B Bbibope dakTtopa
TypbyneHTHocTu. Hanbonee npaBunbHbIM MeTOAOM onpedeneHns dakropa TypOyneHTHOCTU MNpU HanuynuM BHYTPU
annaparta CNOXHbIX MPenATcTBUA WU TypOynn3oBaHHOW CMECU MOXET CYMTaTbCHd METOA, OCHOBAHHbIV Ha CPaBHEHUU
pacyeTHOW 1 3KCMepMMeHTanbHOM AMHAMMKN POCTa AaBMEHNS (3aBUCUMOCTb AaBIieHNe - BpeMms).

Mmetowmneca faHHble yKasblBaloT, YTO yCKOpeHue nrnamMmeHun Ha crneumanbHbIX npenaTcTBudax gocturaet I =15 n

3
bonee yxe B cocyaax o6bemom okorno 10 M~ .

Ons yrneesoaopoaoBO34YyLHbIX cmecen Typ6yneHTHoe pacnpocTpaHeHne nfnamMeHn C aBTOHOMHOW reHepaumen
Typ6yﬂ6HTHOCTVI BHYTPW 30Hbl TOPEHNA XapakTepnldyeTca MmakCumMarbHbIM akTopom Typ6yHeHTHOCTM, okono X =4.

Mpn nckyccTBEHHO CO30aBaeMoNn M3OTPOMHOM TypOYNeHTHOCTM MaKcuManbHoe 3HadeHue dhaktopa TypOyneHTHOCTU
Npyu TOYEYHOM 3axuraHuu He npesbilwaeT 4-6. [anbHelwee yBenuyeHWe CTEneHW M30TPOMHOW TypOyneHTHoCTU
NPVBOAUT K FralLeHnIo NnameHm.

Ons CoCyaoB CO BCTPOE€HHbIMKW W NOABWXHBIMW  3NEeMeHTaMKn, BIIMAHWE KOTOpPbIX Ha 3Ha4YeHue cakTopa
Typ6yﬂ6HTHOCTVI He MoxeT OblTb B HacTosiLlee BpemMa OuUeHeHO, HanpumMmep ¢ ncnonb3oBaHUEM NnnUTepaTypHbIX OaHHbIX

VNN 3KCNEPTHBLIM METOAOM, BLIGOP hakTopa TypOYnNeHTHOCTW JOMKEH OrpaHMuMBaTLCA CHU3Y 3HadYeHnem & =8,

T.4.9 KoacbdumumeHT pacxoga

KoacbdumumeHT pacxoga L ABNAETCA SMNUPUHECKM KOIPDULIMEHTOM, YUMTHIBAIOLLMM BIIUSHNE pearnbHbIX YCIOBUA
UCTEYEHUs Ha pacxoA rasa, onpeferneHHbIN Mo N3BeCTHbIM TEOPETUYECKUM MOAENbHBLIM COOTHOLLEHNSAM.

[ns npegoxpaHuTenbHbIX MembpaH 1 pasrepMeTU3UpyIoLMX YCTPONCTB C HEMOCPEACTBEHHLIM COPOCOM MPOAYKTOB
cropaHusi B aTmocdepy, kak npasuno, p =0,61. MNMpu Hannumm cbpocHbix TpybonposogoB w oT 0,4 go 1 (Bknoyas

cnyyain ¢ nogaven xnagareHTta B Tpy6onpoBog HeNocpeacTBEHHO 3a MeMGpaHo).

3HauyeHne koahdumumeHTa pacxoga Bo3pacTaeT B YKa3aHHOM [uana3oHe C yBelind4eHMemM CKOpPOCTU UCTeYeHUA un
TemMnepaTtypbl NCTEKAKLLEro rasa c poctom dakTopa Typ6yJ'IeHTHOCTI/I.

MpousseaeHve koadduLUMEHTa pacxoaa Ha nrnolwaab pasrepmetnsaumm & F' npeactaenseT cobomn aphekTUBHYIO
nnowiagb pasrepMeTUsauum.

T.4.10 Ananor npuHuuna Jle Watenbe-bpayHa

CornacHo KputepunanbHOMY COOTHOLUEHUIO (T.1) OTHOCUTENbHOE M3bbITOYHOE AaBreHune

2
| mTs
[y~ T #F] (T.5)

TeopeTuyeckne n akcnepuMeHTanbHble UCCNefoBaHNA NpoLecca CropaHus rasa B HerepMeTU4YHOM cocye Nno3Bonnmm
ycTaHoBUTb aHarnor npuHuuna Jle Wartense-bpayHa: rasoguHamuka ropeHusi rasa B HerepMeTM4yHoOM Cocyae pearvpyet
Ha BHellHee W3MeHeHue yCJ'IOBMIZ npoTekaHna npouecca B TOM HanpaslieHUW, Npu KOTOPOM SCb(beKT BHeELIHero
BO34eNCTBUS ocrabnsetcs. Tak yBenuyeHme C Uernblo CHMXeHUA OaBlieHnAa nnowann pasrepmMeTusalmn F 810 pa3 B



3
cocyne obbemoM nopsigka 10 M~ conpoBoxaaeTcs yBenuueHueM daktopa Typbynusauum B 2 pasa. dusnueckoe
o6bsicHeHNe HabnogaemMoro sIBNEHWUs JOCTAaTOYHO MPOCTOE: C YBENIMYEHWEM MIOLLaaM pasrepMeTusaumun Bo3pacTaeT
BO3MYyLLAIOLLEE BO3AENCTBUE HA (DPOHTE MITaMEHH.

M36bITO4HOE OaBneHne KoppenupyeT COrMacHo KpuTepuasibHoOMy cooTHoleHuo (T.5) ¢ oTHowweHem [y f,u}z , @ He
npocto ¥ . Kak nokasann nccnenoBaHusi, yMeHbLUEHWE pasMepa sveinku TypOynuanpylowen peLleTky, NPpMBOASALLEN K
BO3pacTaHuio chaktopa Typbynusauum B 1,75 pasa (c 8 o 14), conpoBoxaaeTcs CyLLEeCTBEHHO MEHbLUMM YBENUYeHnemM
oTHoweHns ¥/ 4 - nuwb B 1,11 pasa. CkazaHHoe HEOBXOANMO yunTbIBaTL NpY dhakTope TypbyneHTHocTn ¥ =5 .

T.5 OnpegeneHne HopManbHOW CKOPOCTU pacnpoCTPaHEeHUA NilaMeHun U
TepMOoAMHAMUYECKUX NapaMeTpoB

T.5.1 HopmanbHas CkopoCTb XapakTepusyeT peakLMOHHYK CMOCOOHOCTb ropoYMX ra3oBbiX CMecel Npu poHTarnbHbIX
pexumax ropeHusi. Haubonee nepcnekTMBHbIM SBMASETCA 3KCMepMMEHTaNbHO-pacYeTHbIN MEeTOo4 OonTMMMU3auuu,
No3BONSALWNIA oNpeaensTe HOpMarnbHY0 CKOPOCTb B 6omMbe NocTosiHHOro obbema B LLUMPOKOM AnanasoHe TemnepaTyp v
pasnenunn. Metopa nanoxen B FOCT 12.1.044.

Bxoasiwas B KpuTepuanbHble cooTHoweHus (T.1) u (T.2) B cocTaBe komnnekca M HopmarbHasi CKOpPOCTb
pacnpocTpaHeHUs nnameHu &, MpU A3BNEHUM M TemnepaType, COOTBETCTBYIOLMX Hauyary pasBuTUS MpoLiecca

ropeHuda, Mmoxert ObITb onpegerieHa 3KkcnepumMeHTanbHO UMK B3dATa U3 HayHHO-TeXHMHeCKOVI nnTeparypebl, npomep,melh
OLEHKY OOCTOBEpPHOCTU npuBeaeHHbIX B Hen gaHHbIX. Ecnn gaHHble no HOpMaJ'IbHOIZ CKOPOCTU NpUn XapaKTepHbIX Ona
TeXHOoJliorm4eckoro npouecca pasneHna B W TeMnepartype r OTCYTCTBYIOT, TO B OrpaHM4eHHOM AOunana3oHe

SKCTpanonaunm MOXHO BOCMNOJ1b30BaTbCA AJ1A OUEeHKN (bOpMyJ'IOVI

] T ol
5= 5| [_] ., (T.EB)
o) T

rae ., - W3BECTHOE 3HAYEHMe HOPMAIbHOM CKOPOCTY MpU JaBNeHnn Py 1 Temnepatype T ;

M W m - COOTBETCTBEHHO Bapuyeckuii n TemnepaTypHbI Noka3aTenw.

B gonanasoHe gaenenun ot 0,04 go 1,00 MMa un temnepatyp ot 293 go 500 K ans cTexmomMeTpuyecKknx cmecen
MeTaHa, nponaHa, rekcaHa, rentaHa, aueToHa, nsonponaHona n 6eH3ona ¢ Bo3gyxom 6apuyeckuin nokasatenb ¢ pOCTOM
OaBMEeHUsa 1 TemnepaTypbl CBEXEN CMeCU yBENUUMBaEeTCa U Haxoautcsa B amanasoHe ot 3,1 go 0,6. MNpu 3HaveHusax
AaBneHus 1 Temnepartypbl, Gnu3knx K atMocdepHbiM, Oapuyeckun n TemnepaTypHbI MnokasaTenu AN roproynx
NapoBO3AYLUHbLIX CMeCel MOryT ObiTb MPUHSATEI B NEPBOM NPUONMKEHNM COOTBETCTBEHHO paBHbiMM ¥ =-0,51n m =2,0.

T.5.2 TepMoanMHamudeckve napameTpbl E;, &, , ¥ OnpedensitoT TEPMOAMHAMWYECKUM pacyeToM, Hanpumep Ha

KOMMNblOTEpPax MO U3BECTHLIM METOAMKAM.
KoadbdpuumeHT paciumpenust E; paBeH no onpegeneHuio
_ MiTy,

MyT,

i

roe f}.l " Ma, - COOTBETCTBEHHO TEMMEepaTypa U MoneKyrnsipHas Macca NpoAyKTOB CropaHusi Foptoyeli CMecH.

MoneKynﬂpHyro Maccy cMecu naeanbHbIX ra3oB Af , Kr/Monb, onpegensitoT no (bopmyne

M= My, (T.7)
J

roe Mj n J’IJ.' - COOTBETCTBEHHO MOJNEeKyndapHaa Macca n MonbHaa oona J' -ro KOMMNOHEHTa CMeCH.



KoadbpuLMeHT paclumpeHust MoxeT ObiTb Takke onpeaeneH U3 NpUGnmKeHHOro ypaBHeHUs!

-1
Bo=1+Ze T
¥a

Tabnuua T.2

PesynbTaTtbl pacyeTa 3Ha4YeHUn =, #,, E, I; W &, ANA HEKOTOPbIX CTEXMOMETPUYECKNX
rasonapoBbIX cMecen nNpu HavyanbHom pasneHun 0,1 MlMa n Temnepartype 298,15 K

Porr %
loptovee ﬁsﬁa 06. T, ¥a E; 5, &y, mlc
MertaH CH, 9,355 8,71 1,25 7,44 2204 0,305
Mponax C,Hg 3,964 9,23 1,25 7,90 2245 0,320
¥ -lekcaH CgHyg 2,126 9,38 1,25 8,03 2252 0,290
¥ -lenTaH CoHyg 1,842 9,40 1,25 8,05 2253 0,295
AueToH C4Hg0 4,907 9,28 1,25 7,96 2242 0,315
Waonponaxon CLH, 0 4,386 9,34 1,24 8,00 2220 0,295
BeHson CgHg 2,679 9,30 1,25 7,99 2321 0,360

B Ttabnuue T.2 npmBeaeHbl pacCyUTaHHble Ha KOMMbKTEpEe 3HaYeHUA TepMoAMHaMUYEeCKMX MnapamMeTpoB Ansa
HEKOTOPbIX CTEXMOMETPUYECKMX [a30MapoBbiX CMEcer B NPEeAnOSfioKEHUN, 4TO npoAYyKTbl CropaHua COCTOoAT W3

cnepytowwmx 19 komroHeHTos B razosoit dase: H,, H, O, CO,, W, , Ar,C,H, O,N,CO, TH,, HCN, O;, O, OH,
NO, M, , MH,, HMO, . Crexvomertpuuyeckasi KoHUEHTpaUMsi roployero ., B BO3AyXe CPEAHEeN BIaXHOCTU
onpeaensanack No M3BecTHol hopmyrne

o
I2‘-‘II3T

L
isasge 09

roe ﬁ - CTEXNOMETPUYECKNIA KO PULIMEHT, paBHbIN KOnn4yecTBy MOJEKyI Kncnopoaa, Heobxo4MMbIX Ans cropaHusa
OAHOM MOIEKYIbl ropro4ero.

[nsa MHOrOKOMMOHEHTHbIX CMeCcen U cmecen, npoeegeHne pacyeToB MO KOTOpPbIM MO TeM WM UHbIM NpPpUYNHaAM
BbI3blBA€T TPYAHOCTU, oOnpeaeneHne MakCcumMmarnbHOro OTHOCUTENbHOIO AaBneHuda #, , a cnegosatenbHo, W

koadbduumeHTa paclumpenns E; no cdopmyne (T.8) npoBoasT no cooTseTCTBYIOWEN MeToauke TOCT 12.1.044.

T.6 ®opmynbl ansa pacyeTa 6e3onacHon nnowaau pasrepMmeTusauum obopyaoBaHusa u
nomMeLleHuin, B KOTOPbIX obpallaeTcsa roproyvas nbifb

T.6.1 PacyeT 6esonacHoli nnowaam pasrepMeTu3aUmnm HU3KOMPOYHBLIX 3aMKHYTbIX 060MoYek, He BbiAepXXMBatoLLMX
n36bIToYHOE AaBneHue cabille 10 kMa, npoussoanTCa No dopmyne

F=CF (B2 (TA0)

mei U



.
roe F' - GesonacHas nrowanb pasrepMeTsaumumn (CymmapHas niowaab nerkocbpacsiBaeMbix NOKpbITUIA), M~ ;

1

' - KOHCTaHTa, onpegensiemas no tabnuue T.3;

. “ 2
Fj - nnowanb BHYTPEHHEN NOBEPXHOCTU 3aMKHYTOU o6onoyku, M~ ;

Pmax y - MaKkcummanbHO AOornycTtnMmoe n3bbITOYHOE OaBreHne B3pbiBa Nbiin B 3alimuiaeMoM obbeme npn Hann4um
ncTeyvyeHna 4yepeas C6p0CHbIe oTtBepcTus, Klla.

YpoBeHb B3pLIBOMOXAPOONAaCHOCTW MbiNM 3aBUCWT OT MHAEKCa B3pbiBOMoxapoonacHocT K, 1 onpegenseTcs no
Tabnuue T.4.

Tabnuua T.3
YpoBeHb B3pbIBOMOXapOOMNacHOCTM MbIfn 2 «nal?®
1 0,26
2 0,30
3 0,51
Tabnuua T.4
[ranasoH 3Ha4yeHn uHgekca YpoBeHb B3pbIBOMOXapOONacHOCTU MbINun

B3pbIBONOXapoonacHocTu neinu, MMa-m/c

0<k, <20 1
20<K, <30 2
WK, 3

2
YpnenbHast macca ﬂeFKOC6paCbIBaeMOFO NOKPbITUS, KaK NpaBusio, He AormkHa npeBbiwaTth 4,0 Kr/m ™ .

T.6.2 PacyeTt 6Ge3onacHov nnowagn pasrepMeTu3aumm BbICOKOMPOYHbLIX 3aMKHYTbIX 000MoveKk, Haxogswmxcs nopg

AaBrneHnemM, 6nmskum K atMocepHOMy, BbiAepXMBaKOWUX U30bITOYHOE AaBrenue cebiwe 10 klMa, npomnsBoauTcst no
dopmyne

F=aV" @ a7x (0018, ),
rae a =0,000571 exp(0,0197 Fo )
b =0,978 exp¢ -0,001037 £, 0,
¢ = -0,687 exp(0,00223 F, )3,
E ., - nHpekc B3pbIBOMNOXapoonacHocT nelnu, MMa-m/c;

Ps,u - N30bITOYHOE AaBneHne BCKPbITUA CGpOCHOI’O ceyeHus, Klla;



F - obbeM sawyiiaemMon eMKocTH, m¥
O6nacTb npumeHeHusa pacyeTa no dopmyrne (T.11)

Lin <k,
1<¥F <1000
10 < F, <200,

maxu

< K, <HD,
Fou»h
Frasxu ~Feu 755
95 < F, <120,
rae L, D) - cooTBeTCTBEHHO NMHENHLIN U NONEpeYHbIi pasmepsl 060MoYKN, M;

)

1
ropeHus, klla.

- abconioTHOe HavanbHoe AaBleHue roptoder cMecu B annapare, npy KOTOPOM MPOUCXOAMT UHULMUPOBaHME

2
YnenbHas macca 3anopHOro anemeHTa, kak npaBuIo, He AormkHa npesocxoautb 12,0 kr/mM ™ .

[Mpn HeobxoauMOCTM YCTaHOBKM COPOCHBIX KaHamoB WX AvameTp AOMmKeH ObiTb He MeHee auameTtpa CcOpPOCHOro
OTBEPCTMSA NMPU MUHMMAIbHOW ANIMHE U KONMYecTBe M3rMboB. YcTaHoBKa COPOCHOro KaHana NnpMBOAMT K CyLLECTBEHHOMY

pocTy Tpebyemoit BenuunHbl Fro .

T.7 dopmynbl ana pacyeta 6e3onacHoOM Nnowaamn pasrepmeTmsaunm o6opyaoBaHUs K
NoMeLLeHUI, B KOTOPbIX 06paLlaoTca rmépuaHbie cmecu

Ona rmbpvaHoOM B3pbIBOOMACHOW CMecu (roptoyero rasa C roprovden nNbinblo) pacdeT BedyT no 6onee onacHoun
KOMMOHeHTe (06bI4HO rasy).

Mpumep

[aHHble ansa pacyeTta

TexHonormdecknin annapat obvemom 12 M 3 paccuMtaH Ha MakcumaribHoe u3bbiTouHoe aasrneHne 0,2 Mla
(abcontoTtHoe aaenenune 0,3 MIa) v npegHasHaveH ans paboTbl Npu aTMOCepHOM OaBNEHUN C COAEpKaLlen aueToH
peakLuMoHHOM Maccon. Annapat umeeT pybawky oborpea (80°C). Heobxoommo onpegenutb Ge3onacHyl nnowagb
pasrepmeTusaumMn. HopmanbHas CKOPOCTb pacrnpoOCTpaHeHMs1 nnamMeHu Haubornee oOnacHoOW CTEXMOMETPUYECKON
aLeToHO-BO3QYLIHOM CMecu npu  atMocdepHoM paasrieHun wu  Temnepatype (298 K) cocrasnsier 0,32 wmlc.
CnepoBatensHo, npu Temnepatype B annapate 80°C (353 K) makcumanbHas HopManbHasi CKOPOCTb pacnpocTpaHeHus
nnameHu B cootseTcTBuu ¢ (T.6)

5, =03%353/298% m-c = 045mic.

[na cTexvomeTpuyeckoii aLTOHO-BO3AYLIHOW cMecn &, =9,28; K, =7,96; I, =58-0,05+28-0,95=29,5 «kr/monb. Tak
kak «, =0,3/0,1=3 npeBblllaeT 3HayeHWe 2, TO QAN BblMUCNeHUs 6GesonacHoW nowann pasrepMeTusaLny
BOCMONb3yeMcsl KpuTepuanbHbiM cooTHoweHneM (T.2). BblpaxeHnue ana komnnekca nogobus MY B cooTBeTCTBUM C
(T.3) n onpegeneHHbLIMU 3HAaYEHUSMN Su, n IM; moxeT BbiTb 3anucaHo B Buae
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C yBenuyeHMem CTerneHn HerepmMeTu4HoCTM cocyaa obbeMom okorno 10 M3 et o1 0,025 po 0,25 3Ha4yeHue

dakTopa TypOyneHTHoCTM Bo3pacTtaeT oT 2,5 go 5. MNMpegnonoxum, 4yto ¥ =2,5 npu x =1. MNpn 3TOM MMHMMAarnbHas

2
nnowaas pasrepmetusauum F =0,175 m* , a sHauut Frphest =0,03. MNocnegHee nopTBepXxaaeT, YTO 3HAYeHUe
hakTopa TypByneHTHOCTU BbliBpaHo npaBurbHO. JeNcTBUTENBHO, eCnn Gbl Mbl MPEANOMOXKMAN, YTO F =5, TO nony4nnu

VIZI.EE?

Obl CNULLIKOM HU3KOE ANs TakoW CTeneHn TypOyrneHTHOCTU 3HadyeHne F/f =0,06 (BmecTo 0,25). UNtak, 6esonacHas

I
nnowiagb pasrepMeTusaumMmM coctaBnsieT B AaHHoOM cnydae 0,175 m ~ , 4yTO paBHO3HA4YHO COPOCHOMY OTBEPCTUIO
anametpom 0,47 m.

Mpunoxenwne Y
(pexomeHayemoe)

TpeboBaHMA K NPOTUBOMNOXAPHbLIM Nperpagam
Y1 K npotuBonoxapHbiM MperpagaMm OTHOCSAT NPOTUBOMOXAapHblE CTEHbl, MEePEeropoaku, MepeKkpbITUSA, 3O0Hbl,
TamOypbI-LUMIo3bl, ABEPU, OKHA, NIOKW, KranaHbl.
O6nacTb NpUMEHEHMS NPOTUBONOXapPHbIX Nperpag ycrtaHosneHa B CHulM 2.01.02 yactu 2 [1].
Y.2 Tunbl NPOTUBONOXAPHbLIX MpPerpag u X MUHMMarbHbIe Npeaernbl OrTHECTOMKOCTY criedyeT NnpuHUMaTh no Tabnuue
Y.1. MNpoTuBonoXapHble CTEHbI, NEPEropoaKn, NEPEKPbITUS, KOHCTPYKLMM NPOTUBOMOXapPHBLIX 30H U TaMOypoB-LUMO30B, a

Takke 3arofiHeHMe CBETOBbIX MPOEMOB B MPOTMBOMOXAPHLIX Mperpafax [OOSKHbI BbIMOMHATLCA M3 HEropHHYMX
maTepuarnos.

Tabnuua Y.1
MpoTrBonoXapHble nperpagbl Tun MuHUManbHbI
NPOTUBONOXapPHbIX npeaen
nperpag unm nx OrHEeCTOMKOCTU
3NeMeHTOB npoTMBOnoXap-

HbIX nperpag nnu
MX 3N1EMEeHTOB, 4

[MpoTuBonoxapHble CTEHbI 1 2,50
2 0,75
[MpoTuBonoxapHble neperopoakm 1 0,75

2 0,25




[poTnBonoOXapHble NepekpbITUS 1 2,50
2 1,00
3 0,75
[MpoTuBonoxapHble ABEPU U OKHA 1 1,20
2 0,60
3 0,25
[MpoTuBonoxapHble BOPOTa, NIOKM, KnanaHbl 1 1,20
2 0,60
TamOypblI-LUnto3bl
OnemeHTbl TambypOoB-LLN030B:
NPOTUBOMNOXapHbIE Meperopoakn 1 0,75
NPOTUBOMNOXapHbIE MEePEKPLITUA 3 0,75
NPOTUBOMNOXapHbIe ABEPU 2 0,60
MpoTrBonoxapHble 30HbI (CM. 3.13) 1 -
OnemeHTbl NPOTUBOMNOXaPHbIX 30H:
NPOTMBOMNOXapHble CTEHbI, OTAENAILWME 30HY OT 2 0,75
NMOMELLEHNIA NMOXKapPHbIX OTCEKOB
NPOTUBOMOXapHble Neperopoakn BHYTPU 30HbI 2 0,25
KOJTOHHbI - 2,50
NPOTMBOMNOXapHbIE MePEeKPbITUA 3 0,75
3ANeMeHTbI NOKPbITUA - 0,75
HapyXHble CTEHBbI - 0,75

,D,OI'IyCKaeTCFl B MPOTUBOMNOXapPHbIX ABEPAX U JIOKax nepBOro M BTOPOro TMNoB NpUMEHATb ApeBECUHY, 3allULLEHHYIO
CO BCeX CTOPOH HEropw4YMMu MaTtepuanamu TONLMHOW He MeHee 4 MM Unu MNOABEPrHyTYH rrybokon nponutke
aHTUMMPEeHaMn WunNu  Opyron orHesawmTHonm o6paboTke, obecneumBarwlleli ee COOTBETCTBME TpeboBaHUAM,
npeabaBnsgemMbiM K TPYAHOTOpHoYNUM MaTtepuanam.

[onyckaeTcsi B Ka4yecTBe MPOTMBOMNOXaPHbLIX NMPUMEHATHL MEPErOPOAKN U3 TMMCOKAPTOHHBLIX NUCTOB C Kapkacom w3
HEeropto4mMx maTepuanos, C NpeaenoMm OrHeCTOMKOCTU He MeHee 1,25 4 ansa neperopofok nepsoro tuna u 0,75 4 - gnsa
neperopoaok BTOPOro Tuna. Y3mnbl COMPsKeHUsT 3TUX Neperopofok C APYrMMU KOHCTPYKUMSMU AOMXHbI UMEeTb npegen
OrHEecToMKoCcTU He MeHee 1,25 1 0,75 4 COOTBETCTBEHHO.

Y.3 Tpegen OrHeCcTOMKOCTM MPOTUBOMOXApPHbIX ABEper M BOpPOT crnepyeT onpegenate no FOCT 30247.2, a
NPOTMBOMOXapHbIX OKOH, MokoB 1 knanaHoB no NOCT 30247.0 n TOCT 30247.1. MNpwn 3TOM npegenbHble COCTOSHMSA MO
OFHECTOWMKOCTU AN OKOH XapaKTepusyloTcs TONMbKO oOpylleHnem W mnoTeper MMOTHOCTW, a AN MPOTMBOMOXapHbIX
ABepel N TOBbIX LUAXT - TONBbKO TENMON30NMpYHoLLE CIOCOBHOCTBIO U MOTEepen NNOTHOCTM ABEPHOro NomnoTHa.

Y.4 B NpoTUBOMOXapHbIX CTeHax MepBOro M BTOPOro TUMOB crieayeT npefycMaTpuBaTb MPOTUBOMOXapHbIe ABEPW,
BOpOTa, OKHa U KranaHbl COOTBETCTBEHHO NMEPBOrO 1 BTOPOTO TUMOB.

B npoTtuBonoxapHbIX neperopogkax nepBoro Tuna criegyeT npegycmaTpuBatb MPOTMBOMOXApPHbIE ABEpU, BOPOTA,
OKHa W KnanaHbl BTOPOro tmna, a B NpoTUBOMOXAPHbIX Neperopoakax BTOPOro tuna - NnpoTuBonoXKapHbie ABEPU U OKHa
TpeTbero Tuna.



B npoTuBonoxapHbIX NepekpbITUAX NEPBOro Tuna cnegyet NPpUMEHATb NPOTMBOMNOXKAPHBLIE FHOKW U KnanaHbl NepBoro
ThNa, a B NPOTUBONOXAPHbLIX NEePEeKPbITUAX BTOPOro U TpeTbero TMnoB - NMpPOTUBOMNOXapHble JTIOKKM U KnanaHbl BTOPOro
TMNa.

Y.5 NMpoTuBonoXapHbIe CTEHbI AOMKHbI ONMPaTbCs Ha byHAaMeHTbl unn dyHAaMeHTHble 6anku, BO3BOANTLCS Ha BCIO
BbICOTY 3[aHUA, NepecekaTb BCe KOHCTPYKLIMUN U 3TaXMW.

rlpOTVIBOFIO)KaprIe CTeHbl OOoMnycKkaeTCca yCTaHaBMBaTb HeNnocpeACTBEHHO Ha KOHCTPYKUMW Kapkaca 3aaHua unu
COOPY>XEHUS, BbIMOMHEHHbIE M3 HEroproyux matepuanos. [lpu 3TOM npenen OrHecTOMKOCTM Kapkaca BMecTe C ero
3anosiHEHMEM U y3ramMKn KpenneHnn OOSmKeH ObITb HE MeHee Tpe6yeM0ro npegena orHeCTomKoCTU COOTBETCTBYHOLLEro
TVna NPOTUBOMOXapHOW CTEHbI.

Y.6 lNpoTrBONOXapHbIE CTEHbI AOMKHbI BO3BbILLATLCA HAA KPOBMEW: He MeHee 4yeM Ha 60 cm, ecnu xoTa 6bl oaunH U3
3NEeMEHTOB YepAayHoro unu GecdyepgadHoro NOKPbITUS, 3a UCKIIOYEHMEM KPOBIU, BbIMOMHEH U3 FOPOYMX MaTepuaros;
He MeHee yem Ha 30 cM, ecnu anemMeHTbl YepAdayHoro unu GecuepoaqyHoro MOKPbITUSS, 3@ WUCKIIOYEHWEM KPOBM,
BbINOMHEHbI N3 TPYOHOrOPHYMX MaTepmnanos.

[poTnBonoOXapHble CTEHbI MOryT He BO3BbllATbCA Hag KPOBMEW, €cnuM BCE 9feMeHTbl 4YepaavyHoro wunum
6ecqep,u,aquro NOKPbITUA, 3a UCKITIOYEeHUEM KPOBJITN, BbIMOJTHEHbI U3 HEFOPKYNX MaTepmnanos.

Y.7 MpoTnBonoXapHble CTEHbl B 34aHUSIX C HAPYXHbIMW CTEHAMW, BbINOJIHEHHLIMU C MPUMEHEHUEM FOPIOYUX WIU
TPYOHOrOpHYMX MaTepuarnoB, AOMKHbI NepecekaTb 3TU CTEHbl M BbICTyNaTb 3a HapyXKHYK MIIOCKOCTb CTEHbI HE MeHee
yeM Ha 30 cm.

Mpwn yCTpOVICTBe HapPYyXHbIX CTEH U3 HEropr4mx MmatepuanoB C NEHTOYHbIM OCTEKIIEHNEM MPOTMUBOMOXKAPHbIE CTEHbI
OOITKHbI pasfenaTb octekneHue. Mpn atom AonyckaeTcs, 4YTOObI npoTUBONOXapHaA CTeHa He BbiCTynaria 3a HapyXHyro
MTOCKOCTb CTEHBbI.

Y.8 lNpu pasgeneHun 3gaHna Ha NOXapHbIe OTCEKN NPOTMBOMNOXaPHON AoMmkHa ObiTb CTeHa 6ornee BbICOKOro u Gonee
LUMPOKOro OTCeka. [lonyckaeTcs B Hapy»XHOM 4acTu NPOTUBOMOXAPHOW CTEHbl pa3mellaTb OKHa, ABEpU M BOpoTa C
HEHOpMMpPYyEeMbIMU NpegenamMn OrHECTOMKOCTU Ha PacCTOSHWM Had KPOBMEW NPUMbIKAIOLWEro oTceka He MeHee 8 m no
BEPTVKanu u He meHee 4 M OT CTEH MO ropu3oHTanu.

Y.9 B npoTMBONOXapHbIX CTeHax [onyckaeTcAa yCcTpamBatb BEHTUNALUMOHHbIE U ObIMOBbl€ KaHalbl Tak, 4yTOObI B
MecTax UX pasmeLleHnsa npeaen orHeCToOMKOCTU NPOTUBOMOXAPHOM CTEHbI C KaXKAOW CTOPOHbI KaHana ObIn He MeHee 2,5
Y.

Y.10 MpoTrBoOnoXapHble NEPEropoakn B MOMELLEHMSX C NOABECHbLIMW NMOTONKAMWU AOSBKHbLI pa3aensiTb NPOCTPaHCTBO
Haa HAMW.

Y.11. MNMpu pasmeLLeHn NPOTMBOMNOXaPHBLIX CTEH UM NPOTMBOMOXAaPHbLIX NEPEropoaoK B MecTax NPUMbIKaHUS O4HOMN
YacTu 34aHus K APYro noA yriom Heob6XoAuMOo, 4TOObl paccTOsHME MO FOpM3OHTanM Mexay Onvxaiwmmm rpaHsamu
NPOEMOB, PacrofiOXEHHbIX B HapPYXHbIX CTeHax, Obino He MeHee 4 M, @ y4aCTKM CTEH, KapHW30B W CBECOB KPblLU,
NpUMbIKatoLLMe K NPOTUBOMNOXAPHON CTEHE UMW Neperopoake nog yrinomM, Ha AnvHe He MeHee 4 M Gbinun BbIMOMNHEHbI 13
Heroptoumx maTepuanos. lNpu paccTosiHuM Mexay ykasaHHbIMW nMpoemaMn MeHee 4 M OHWM [OMKHbl OblTb 3anosHeHbI
NPOTUBOMNOXapHbIMU ABEPSMU UM OKHaMK BTOPOTro Tuna.

Y.12 TpoTrBOMNOXapHble MNEePeKPbITUS AOMKHbI MPUMbIKATb K HapPYXHbIM CTEHaM, BbIMOMHEHHBIM W3 HEroprYmx
maTepuanos, 6e3 3a3opoB. NpoTuBONOXapHbIE NEPEKPLITUS B 30aHMSAX C HAPYXXHbIMW CTEHaMU, PacrpoCTpaHSOLWUMU
OrOHb, UNW C OCTEKNEHNEM, PACMOSIOKEHHBIM B YPOBHE NEPEKPLITUS, AOMKHBLI NepecekaTb 3TU CTEHbI U OCTEKIEHME.

Y.13 JonyckaeTcsa B cny4dasx, npegycMoTpeHHbix B CHul 2.01.02 yactu 2 [1], onsa pasgeneHns 3gaHns Ha noxapHble
OTCEKN BMECTO NPOTMBOMNOXapHbLIX CTEH NpeaycMaTpuBaTb NPOTUBOMNOXAPHLIE 30HbI MEPBOro TUMA.

MpoTnBONOXapHas 30Ha MepBOro TUMAa BLIMOSMHAETCS B BWAE BCTaBKW, pasgensiollen 3gaHve no BCEW LUMPUHE
(anvHe) n BbicoTe. BcTaBka npeacTaBnsieT cobol YacTb 34aHusi, 06pa3oBaHHy0 NPOTUBOMOXKAPHBIMU CTEHAMU BTOPOrO
TUMNa, KOTOpble OTAENST BCTABKY OT NOXaPHbIX 0TCEKOB. LLIMprHa 30HbI AomkHa ObiTb HE MeHee 12 M.

Y.14 B nomelleHnsx, pacronoXeHHblX B npedenax MpOTWBOMNOXApHOM 30Hbl, He AOoMycKaeTcs MNPUMEHSTb WUiu
XpaHUTb roproyme rasbl, XWAKOCTU U MaTepuanbl, a Takke npegycMaTpuBaTh NpPoLECChl, CBsi3aHHble ¢ 06pa3oBaHVeM
roproynx nbiren.

[onyckaeTcs B NOKPbITUM NPOTMBOMNOXaPHOWN 30HbI MPUMEHSITE YTEMNUTENb U3 TPYAHOTOPHYMX MaTepuarnoB 1 KPOBMO
13 roprYMx MaTepuarnos ¢ y4yeToM TpeboBaHuii Y.6.



B npoTmBonoxapHbIX CTeHax 30HbI AOMycKaeTcs yCTpOVICTBO npoemMoB MNMpu ycnosmmn nx 3anosiHeHnAa B COOTBETCTBUA C
YA7.

Y.15 KOHCTPYKTMBHbIE peLUEeHNs NPOTMBOMNOXapPHbIX 30H B COOPYXKEHUSAX cneayeT npuHumate no CHull 2.09.03 [2].

Y.16 T[poTnBoOnoOXapHble CTEHbl M 30Hbl AOMKHbI COXPaHATb CBOW (PYHKUMM MpU OAHOCTOPOHHEM OBpYyLUEHWM
NPUMBbIKAIOLLMX K HUM KOHCTPYKLIMA.

Y.17 B npoTvBONOXapHbIX Nperpagax [nornyckaetcs npedycmaTpuBaTb MPOEMbl MPU YCMOBWM WX 3anofiHEHUS
NPOTUBOMOXapPHLIMU ABEPSMU, OKHAMMW, BOPOTaMu, MOKaMu 1 KnanaHaMu Unm npu yCTpomcTee B HUX TamBypoB-LUIO30B.
Obwwas nnowaae NPOeMoB B NMPOTUBOMOXAaPHbIX Nperpagax, 3a UCKMYeHNEM orpaXkaeHUn NMTOBLIX LWAXT, He AOIHKHA
npesbiwatb 25% ux nnowaan. MNpoTuBonoxapHble ABepV M BOpOTa B MPOTMBOMNOXKAPHbLIX Nperpagax AOSKHbI UMEeTb
YyNNOTHEHWS B MPWTBOpax W npucrnocobneHns Ans camo3akpbiBaHusl. [1poTMBOMOXapHbIE OKHA [AOIMKHbI ObITb
HEeOTKPbIBAOLLUMMICS.

Y.18 [Bepn TamOypoB-LUO30B CO CTOPOHbI MOMELLUEHWNNA, B KOTOPbIX HE MPUMEHSAIT W He XPaHAT roptovme rasbl,
XMOKOCTU U mMaTtepuarnbl, a Takke OTCYTCTBYIOT MPOLECCHI, CBA3aHHble C 06pa3oBaHMEM rOploYMX Mbifer, JonyckaeTcs
BbIMOMHATL M3 FOPHYMX MaTepuarnoB TOMNWUHON He MeHee 4 cM M 6e3 nyctor. B Tambypax-wno3ax cnegyer
npegycMaTpuBaTh Nognop Bo3ayxa B cooTseTcTBum co CHulM 2.04.05 [3].

Y.19 lNpoTtnBonoXapHble CTeHbl, 30Hbl, @ Takke NPOTUBOMOXAPHbIE MEPEKPbITUS MEPBOrO TUMa He AOoMnyckaeTcs
nepecekatb KaHanamu, waxrtamu u TpybonpoBodamu Ans TPaHCMNOPTUPOBaHWS TOPKOYMX Fa3o0- W MbINeBO3AYLLIHbIX
CMeceln, roproYdmX XNAKOCTEN BELLECTB U MaTepuanos.

Y.20 B mecTax nepeceyeHusi MpOTUBOMOXAPHLIX CTEH, NPOTMBOMOXAapPHbLIX 30H, @ Takke MPOTUBOMOXAPHbLIX
nepekpbITUIA NMEPBOro TUMa KaHanamu, WwaxtaMmu u TpybonpoBogamu (3a UCKNtoYeHeM TpybonpoBoaoB BOAOCHABXEHUS],
KaHanusaumu, napoBOro U BOASHOMO OTOMMEHUs) AN TPaHCNOPTUPOBaHWUS Cped, OTIIMYHBIX OT yKasaHHbiX B Y.19,
cnenyeT npegycMaTpuBaTe aBToMaTUYeECKUe YCTPOWCTBA, NpeaoTepaLlatowmne pacnpocTpaHeHne NpoayKkToB rOpeHust no
KaHanawm, waxram u Tpybonposogam npu noxape.

Y.21 Orpaxpgatolime KOHCTPYKLUMM NUPTOBBIX LUAXT, NOMELLEHUS MALUMHHbIX OTAENEHUN NUETOB, KaHAMNoOB, LAXT U
HULW A58 NPOKNagkM KOMMYHUKAUWUA OOMKHbI COOTBETCTBOBAaTb TPebOBaHWSIM, NpeabsBrsieMbIM K NPOTUBOMNOXAPHbLIM
neperopoakam nepBoro Tuna u nepekpbiTUSM TpeTbero Tuna.

Mpn  HEBO3MOXHOCTU yCTpOVICTBa B OrpaxaeHusax JIM@TOBbIX LWAXT MPOTUBOMOXAPHbLIX ABEpen cnepnyet
npegycMmatpuBaTtb TaM6ypr nnn xonnbl C NPOTUBOMNOXapHbIMU NeperopoakamMmun nepBoro Tmna n NnepekpbiTMaMmn TpeTbero
Thna.

Mpunoxenne ®
(pekomeHayemoe)

TpebGoBaHMsA K OrHe3awmTe orpaxaAeH1Mn TeXHOIorn4yeckoro o6opyaoBaHusa

®.1 OrHe3awmTa npegHa3HayeHa ANs NOBbILEHUSA (DaKTUYECKOro npegerna OrHeCTOMKOCTU 9KPaHOB, MEXaHW4eCKNX
YCTPOWCTB  3alUMTbl TEXHOIOTMYECKMX MPOEeMOB, yTNAPOB, pe3epByapoB, TpybONMpoBOOOB, 3TaXepoK, pam,
9MNeKTPoNnpoBOAOK M T.4. OTa 3afada BbINOMHAETCA KOHCTPYKTMBHBIMKW MeTodamu (LUTyKaTypvBaHMEM, MPUMEHEHMEM
06NMUOBOK) U MCNOMb30BaHNEM TEMMO3aLUNTHBIX 3KPaAHOB M3 OOnerYyeHHbIX COCTaBOB (MOKPbITWS, BCMy4YMBaloLmMecs
Kpackv 1 nakm).

.2 Bbl60p ageKkBaTHOro metoaga orHe3awuTbl KOHCprKLI,MVI, KOHKPETHOro orHesawuTtHOro matepuana umnn coctaBa
cnegyet npoBoAUTb C Yy4ETOM KOHCTPYKTUBHbIX, 3KCNJlyaTaUMOHHbIX, TEXHOJNOIMYeCKMX U TEeXHUKO-3KOHOMUYECKNX
dakTopoB, ,D,OI'IyCTVIMOVI BEPOATHOCTN OTKA30B OrHe3alluTbl.

@.3 B TexHnyecknx YCMOBUSAX HA UCMNOMb30BaHUE OrHe3alUTHbBIX MNOKPLITUA O0SKHbI ObITb yCTaHOBJ1€Hbl cneaywwue
XapaKTepUcCTuku:

- TUN 3aLLMLLaEeMON KOHCTPYKLMKM U ee pacnorioXXeHne B NMPOCTPaHCTBE;

- Tpe6yeMb||71 npenen OrHECTOMKOCTM 3aLUMULLIAEMOrO 3f1IEMEHTA, OTBEYatoLLEero pacquHon aBapuu;



- TpebyeMmblii CpOK 3KcnnyaTauuMu OrHesaluThbl, MPUHUMAEMbIA pPaBHbIM CPOKY 3KcnnyaTauuu obGopyaoBaHust (Oo
KanuWTanbHOro PeMOHTAa) WNU YyCTaHaBMMBAEMbI 3aKa3uMKOM C YYE€TOM KOHKPETHbLIX YCIOBWIA (YHKLMOHUPOBAHUS
o6opynoBaHus;

- BUAbI Harpy3okK, AeNCTBYIOLMNX Ha 3aLLMLLAEMbI SNEMEHT (CTaTudeckmne, AMHaMUYECKUe, CENCMUYECKUE);

- TemMmnepaTypHO-BNaXHOCTHble YCIOBUA 3KcCnnyatauunm w Npoun3BoAcCTBa pa60T no orHesawunTte, Bnaro- u
aTMOCHEPOCTONKOCTb OrHe3aLUTHOro CocTaBa U Matepuana;

- CTeneHun arpecCcmBHOCTU Opr)Ka}OUJ,eVI cpedbl NO OTHOLWIEHUIKO K OrHesawmnte U mMmartepuany KOHCTPYKUUKU, a Takxke
cTeneHun arpecCcnMBHOCTN MaTepuarna orHe3alwnTbl MO OTHOLWIEHUIO K KOHCTPYKLUUW,

- AONyCTUMOE yBeNMYEHME Harpy3kn Ha KOHCTPYKLMIO 3@ CYET MacChl OrHe3aLUMThI;

- 9Komnormyeckme n acteTmyeckme TpeboBaHus K orHesalyuTe.

Bbibop onTumanbHOro coctaBa oOrHesawuTbl crnegyeT npoBoAuTb € ydeToM TpeboBaHMA  3KOHOMWUYECKOMN
achbdhekTUBHOCTN cucTeMbl MoxkapHon GesonacHocTtu cornacHo TOCT 12.1.004 (1.4) nnm u3 ycnoBusi HOPMUPOBAaHMWS
npenenbHON BEepOATHOCTM BO3HUKHOBEHMSI Pa3BUTLIX MOXapoB, yCTaHaBNMBAEMOW HOPMAaTUBHbIMU [JOKYMEHTaMu Ha

COOTBETCTBYHLLME TEXHONOrM4eckne npouecchbl.

®.4 ina orHesawmTbl TexHonormyeckoro obopyaoBaHus 3deKTMBHBLI BCMYYMBAIOLWLIMECH MOKPbLITUS, coYveTatolime
TennonornoLLanLue n TeNIoM3onmpyoLmne CBOMCTBa, TpeboBaHUS K KOTOPbIM U3MOXEHbI HAXE.

®.4.1 TpeboBaHus K IKCNNyaTaUMOHHbLIM XapakTepucTnkam
®.4.1.1 TokpbITHe [OMKHO paspabaTbiBaTbCA U COOTBETCTBOBATL TEMNEPATYPHO-BNAXHOCTHLIM YCIOBUSIM OZHOMO 13

BapuaHTOB, NpUBeAeHHbIX B Tabnuue ®.1.

Tabnuua .1

BapuaHTt JKCnnyaTauum TEMrlepaTypHO-BJ'Ia)KHOCTHbIe ycnoBuA

YHuBepcanbHbIn Temnepatypa +50°C. OTHOCMTENbHAsA BMaXHOCTb
Bo3ayxa Ao 98%

CoopyXeHue € UCKYCCTBEHHbIM TemnepaTtypa o1 5 go 35°C. OTHocuTEenbHas
KnumMaTom BNaXHOCTb Bo3ayxa Ao 80%

[onyckaeTcsi KpaTKOBpEMEHHOE MOHWXKeHWe
Temneparypbl (B Te4eHue YeTbipex Yacos) go 0°C n
noBbILLEeHne BrnaxHocTn Ao 98%

©.4.1.2 DU3MKO-MEXAHMYECKME CBOWCTBA OrHE3alUTHOIO BCMYYMBAKLLErocs MOKPbLITUS [OSMKHbI obecneynBaTb
COXpaHeHue ero paboTocnocoOHOCTU B YCINOBMSAX BO3OENCTBMISA:

- BuMOpauun ¢ amnnutygon BubpoyckopeHuin go 30 M/c2 B AuanasoHe 4vactoT oT 0,5 go 100 Iu, mexaHu4yeckux

yAapoB C MakCMManbHOW amnnuTtygon umnynbca go 150 mic (ogHoKkpaTHOe BoO3gencTBue). dopma mmnynbca -
TpeyronbHas. AnutensHocTb MMnyneca ot 5 ao 10 mc. AnutensHOCTb HapacTaHus nMnynbeca - 1 mc.

®.4.1.3 OrHe3awmTHOE NOKPbITUE LOSMKHO obecneunBaTtb TpaHCNoOpPTMpPOBaHME B YKYNOpke BCEMU BUOAMU TpaHCNOPTa
bes orpaHn4eHmna CKOpoCTn 1 pacCToAHUA.

d.4.2 TexHnyeckne TpeboBaHmst

®.4.2.1 TlokpbiTe [OMKHO obecneymBaTb TpebyeMble OrHeCTOWKOCTb 3aluliaeMblX KOHCTPYKUMIA W npeaenbl
pacnpocTpaHeHus OrHsa nNo H1UM B cootBeTcTBUM co CHMIM 2.01.02[1] u gpyrumMmn HopMaTUBHBIMU LOKYMEHTaMU.

®.4.2.2 MNokpbITUE JOMKHO OTBEYaTh TpeboBaHWAM, NpUBeAeHHbIM B Tabnuue @.2.



Tabnuua ¢.2

OcHoBHOW nokasaTenb 3HauyeHne MeToa ucnbitTaHun

1 Mpo4HocTb NNeHkn npu yaape no npubopy Y-1A, 20 FOCT 4765
CM, HEe MeHee

2 Afresnsi no MeToay pelleTyaTbiX Haapesos, 1 FOCT 15140
6ann, He MeHee

3 TBepAoCTb NAEHKN N0 MassTHUKOBOMY Npubopy 0,15 FOCT 5233
M-3, ycn. eq., He MeHee

4 KoahbduumeHT BCNy4nBaHus, pas, He MeHee 10 CornacHo ©.4.4

®.4.2.3 MNokpbITE JoMKHO 6bITb rpubocTonkum 1 dyHrmumaHeiM no FOCT 9.049 n TOCT 9.050.
®.4.3 NapaHTUiiHBIN CPOK
@.4.3.1 MapaHTUNHBIN CPOK XpPaHEHMS MOKPLITUSA - HE MeHee 6 MeC (B KOMMOHEHTAX, B YKYNOpPKeE).

®.4.3.2 TapaHTUHbIA CPOK Cry>Obl MOKPbLITUSA, HAHECEHHOTO Ha KOHCTPYKUMIO, OOIMKEH ObiTb paBeH pacyeTHOMY
CPOKy aKcnnyaTtauum obopyaoBaHus (40 KanuTanbHOro peMoHTa), Ho He MeHee 10 ner.

[[apaHTWIAHBIV CPOK NOATBEPXAAETCA METOAOM YCKOPEHHbIX KMMMaTUYECKMUX UCMbITaHUN
®.4.4 MeTopa npoBepku KoadpurumeHTa BCny4YMBaHUS OrHE3aLUUTHOIO MOKPLITUS

®.4.4.1 KoadhpuumneHT BCnyyMBaH1sa onpeaensioT nyteM BCnydvBaHWUS NMOKPbITUS, HAHECEHHOro TOMNWmMHON 1 MM Ha
MeTannuyeckyto nnactuHy pasmepom 100x100 mm.

®.4.4.2 BcnyynBaHue NOKpbITUSI MPOBOAAT B TEpMOLLKady C BbliAepKKON obpasua npu TemnepaTtype 600°C B TeueHue
5 MUH.

®.4.4.3 KoadhdpuumeHT BCcny4mBaHus KM onpeaensitoT kak OTHOLIEHWE TOSLLMHbLI BCYYEHHOro Crosi 1 K MCXOOHOW
TOMNLUMHE NOKpbITUA 1y
K. =hil.
VamepeHne TonwmHbl crnos R NpoOBOAST LUTAHreHUMpKynemM B Tpex ceyeHusx obpasua. KoadduumeHTs
BCMy4MBaHMS ONpeaenstoT Kak cpeaHeapugmeTMyeckoe Tpex U3mMepeHui.
®.4.4.4 TpeboBaHus NPUNOXEHUS HE paACMpOCTPaHAlOTCA Ha obopyaoBaHME cheuManbHOro  HasHaveHus:

o6opy,qosaHV|e ana npon3soacTBa U XpaHeHUA B3pbiBYATbIX BELECTB, XPaHEeHUA roproymx npoaykToB cneuuanbHOro
Ha3Ha4YeHud, 3allUTHbIX coopymeHMﬁ rpakgaHckomn 060p0HbI nT.Aa.

MpunoxeHne X
(pexomeHayemoe)

3awmTa TeXHONMOrn4YecK1x npoueccoB YyCTaHOBKaMM NoXapoTyLweHus

X.1 Bblbop OrHeTyllalMX BELLECTB M COCTABOB Afsi TYLUEHWUSI MOXapoB HEOOXO0OUMO MPOBOAUTL B COOTBETCTBUU C
JaHHbIMK Tabnuubl X.1.

TexHNKO-3KOHOMUYeckoe 060CHOBaHME NPUHATOIO peleHna OoJKHO 633VIDOBaTbCF| Ha aHanuae NoXapHom ornacHoOCTU
C y4eTOM (PU3NKO-XUMUYECKUX CBONCTB 06pau_\a|ou_wlxc;| B Npoun3BoACTBEHHOM npouecce BelecTB 1 Mmatepmnarnos.



Knaccudumkaumsa noxaposn

Knacc XapakTepucTuka roptoyen cpeabl unm PekomeHayeMble orHeTyliawime coctaBbl U
noxa- ropsiLero obbekTa cpeacTtea
pa
A OOGbIYHblE TBEPALIE roptoyne Bce Buabl orHeTylwalmx cpeacTs
maTtepuansl (aepeBo, yronbs, bymara, (TonbKO Ha HavanbHOW cTaamm),
pe3vHa, TEKCTUINbHbIE MaTepuarnbl 1 BOZIOMNEHHbIE OrHeTyLlaLlue BeLecTBa, Boaa
ap.) CO CMayuMBaTensamm
B "optoume xmgKocTn 1 Nnaeswwmecs PacnbineHHas Boga, Bce BMAbI
npu HarpeeBaHUM MaTepwuanbl (MasyT, BOJOMEHHbIX COCTABOB, COCTaBbl HA OCHOBE
©€eH3uH, nakn, macna, CnmpT, CTEapuH, ranoreHankumnoB, NOPOLLIKH,
KayyyK, HEKOTOPblE CUHTETUYECKME ra3oaspo30SibHble COCTaBbl
maTepuansl 1 gp.)
C optoune rasbl (Bogopos, [a3oBble cocTaBbl: UHEPTHbIE
aueTuneH, yrnesogopoabl 1 ap.) pasbasuTenu (N2 , ':':'2 ),
ranoreHoyrneBoAopoabl, MOPOLLKA, BoAa
a’p0o30NbHOro pacnbina ¢ gobaBkamu n 6e3,
BOJa Kak CPefCTBO OXNaXaeHus,
ra3oaspo30SibHble COCTaBbl
D MeTannbl n nx cnnaebl (kanvn, MopoLuku (npy cNokorHoOW nogaye Ha
HaTPUN, antoMUHWIA, MarHuin) ropsiLLyH0 NMOBEPXHOCTb)
E O6opyaoBaHWe Noa HanpsKeHWEM

Mopotwku, O, , xnagoHsi,
ra3aoaspo30rbHble COCTaBhbl

X.2 Twn wn napameTpbl

HOPMaTUBHOIO AOKYMeHTa npuBedeH B Tabnuue X.2.

Tun yctaHoBOK OrHeTywallee Cnocob HopmaTtusHbIn
BeLlecTBO (cocTaB) NoXXapoTyLLEHUS [OOKYMEHT
YcTaHoBKM Bopa Mo nnowaan, [TOCT P 50680;
BOASIHOIO (koMnakTHas n JTIOKarnbHbIN MO FOCT 12.3.046;
noxapTyLleHus pacnbifneHHas) nnowiaam CHwul 2.04.09 [4];
YcTaHoBKM BoasaHon nap O6beMHbIN FOCT 12.3.046
napoBoro
NoXapoTyLUEHUS
YcTaHoBKM PacTBopbl [No nnowaagu, FOCT P 50800;
NMeHHOoro neHoobpasoBa- JoKanbHbIN MO FOCT 12.3.046;
noXXapoTyLUeHNs Tenen nnowagu, nokanbHein | CHwulM 2.04.09 [4];
no oobemy CHwuIM 2.11.03 [5]
YcTaHoBKM OrHeTywawme Mo nnowagau, no FOCT 12.3.046;

NOPOLLKOBOro

NOPOLLKOBbIE COCTaBbl

o6bemy, nokarnbHbIN

FOCT 26952

Tabnuua X.1

YCTaHOBOK MOXapoTyLUeHus crnegyeT BblbvpaTe B COOTBETCTBUM C [AEWCTBYHOLLUM

HOPMaTMBHbIM OOKYMEHTOM nNo NPOTUBOMOXaPHOM 3alunTe 34aHun U COOpy)KEHMVI. PEKOMeH,D,VEMbIVI nepeyeHb

Tabnuua X.2



NoXXapoTyLUEHUs no nnowaau,
NoKarbHbIN Mo
obbemy
YcTaHoBKM [a3oBble O6BbEMHBIN, FOCT P 50969;
rasoBoro cocTaBbl NOKarnbHbIN NO FOCT 12.3.046;
noXapoTyLUeHns o6bemy CHwul 2.04.09 [4]
YcTaHoBKK Aaposonu conem O6beMHbIN FOCT 12.3.046;
a’3po030/1bHOro Lenouy- CHwuIM 2.04.09 [4];
NoXapoTyLUEHNS HbIX U HMNB 21-94 [6]
LenoYyHo3eMmenb-
HbIX METarnnoB

I'Ipmmeanme - ,D,onycxaromﬂ K MIPUMEHEHUI0 YCTAHOBKM NOXXapoTyLLeHNA, He OTpaXeHHble B
OaHHOM NpunoXxeHun, No paspelleHno opraHoB rocyaapCTBeHHOro NoXxapHoro Hagsopa Angd
KOHKPETHOro TexHosiorm4ecKkoro npouecca

Mpunoxenwe L
(pexomeHayemoe)

TpeboBaHuA K cpeacTBaM NOXapHOM CBA3U U CUrHaNM3auum

LI.1 NMponssoacTBEHHbIE, aAMUHUCTPATUBHbIE, CKNAaACcK/Me U BCoMoraTenbHble 34aHus, HapyXXHble YCTaHOBKM, CKNagbl
(napkM) u cnuMBoHanMBHbIE 3CTakadbl [AOSMKHbI ObliTb 00OpyAOBaHbl M3BELATENAMU 3NEKTPUYECKON MOXKapHOMW
CMrHanM3auum Ans Bbi30Ba NOXapHOW OXpaHbl.

LI.2 UsBelaTeny anekTpnyeckon noxapHON curHanusaumm obLiero HasHavyeHvs cnegyeT ycTaHaBnuBaTh:

- onsa 3gaHun kateropun A, B 1 B - cHapyxu 30aHnii y BbIXOAOB Ha paccTosiHum He 6onee yeMm yepes 50 m;

- Ha HapyXHbIX YyCTaHOBKax U OTKPbITbIX ckrnagax kateropuin A, b n B - no nepumeTpy yctaHoBku, cknaga He Gonee
yem yepes 100 m;

- Ha cknagax (napkax) roplYmMx ras3oB, IIErkOBOCMIaMEHSIOWUXCA U TFOPKOYMX XUAKOCTEN - MO NepumeTpy
o6BanoBaHus He 6onee yem yepes 100 m;

- Ha CNMBOHANMBHLIX 3CTakagax CXWMKEHHbIX YrNeBOAOPOAHbIX ra3oB, JErKOBOCMIAMEHSIIOWNXCA U TOPHOYUX
xupakocten - yepes 100 M, HO He MeHee ABYX (y NeCTHUL Ans 06CnyXMBaHWUsA acTakas).

Py‘-IHbIe noXapHble n3sellatenn yctaHasnmBarT He3aBUCMMO OT HanMn4unA n3BeLlarTenen aBToMaTUYECKOM NOXapHOM
CUrHannsauuu.

LI.3 WsBewaTtenn anekTpMyecKOM MNOXapHOW CuUrHanmMsauum o6Lero HasHavyeHus cregyeT pacnonaraTb Ha
paccToAaHUN He MeHee 5mor rpaHnLbl YCTAHOBKN UIN ob6BanoBaHus CKnaga.

Li.4 MNpuemHble cTaHLMKN NOXapHOW CUrHanusaummn criefyeT ycTaHaBnuBaTh B 34aHUAX NOXapHbIX Aeno.
LI.5 TlMpousBoacTBeHHblE W CKNaackve 3AaHus [OMkHbl OblTb 06OpydoBaHbl aBTOMaTUYECKUMW CPpeacTBamMu

NOXapOoTYLUEHUS 1 CUrHanNM3auum o noxape B cooteeTcTeum co CHull, nepeyHsimu, yTBepxaeHHbIM1 MuHuctepctsamu u
BegomcTtBamu ¢ 'Y I'TIC MB[ P®, lNocctpoem PO, 1 gpyrumm HOpMaTUBHBIMW AOKYMEHTaAMW.

Mpunoxenve LU
(obsi3aTensHoE)

MeTton pacyeTa nHOMBUAyaribHOro U couuvarnibHoOro pucka Ans Nnpon3BoACTBEHHbIX 34aHUNn



.1 CywHoCcTb MeTOAa
HaCTOﬂLIJ,VIVI MeTOo[ yCTaHaBnMBaeT NopAaOoK pacyHeTa nHanBmnayanbHOro n coumanbHOro pucka anda nepcoHana.

W.1.1 TMoka3aTenem OLEHKA WHOMBMAYaANbHOIO M COUMAribHOTO puUcka ANs repcoHana Ha obGbekTax sBrseTcs
BEPOATHOCTL Bo3aelcTeua F, onacHbix hakTopos noxapa (OPI1), nepeyerb koTopbix onpeaener FOCT 12.1.004.

W.1.2 BepositTHocTb Bo3genctBus O®PI1 onpepensoT ANs NOXapoOOMNacHOWM CUTyauunm, Mpu KOTOPOW MECTO
BO3HMKHOBEHWNS MOXapa HaxoOMTCS Ha MNepBOM 3Taxe BOMM3M OOHOMO M3 3BaKyaLMOHHbIX BbIXOOOB M3 34aHusi
(coopyxeHus).

.2 OcHOBHbIe pacyeTHble 3aBUCUMOCTH

LL1.2.1 YpoBeHb oGecneyeHns GesonacHoCTU Nioger Npu noxapax oteevaeT TpebyemMomy, ecnu:

SRS (TR
roe OF - HopMupyembili MHAMBUAYanbHbIA puck L =1 0° ron™";
QB - pacyeTHbIV MHAMBWUAYambHbIA PUCK.

HopMu1pyeMbiit MHAMBUAYanbHbIA pUck [

¢ NPUHMMAaOT B COOTBETCTBUM C HACTOALLMM CTaHOapTOM.

LL1.2.2 PacueTHbI HAVBUAYANbHLIA PUCK L', B KaXA0M 34aHUM (MOMELLIEHMM) PacCcumnTLIBAIOT NO hopMyne

E

e =QnPnp|:1_Paj|:1_Pn.3jr (L. 2}
roe ) - BEPOSITHOCTb Moxapa B 34aHuM B rog;

Pnp - BEPOATHOCTb MPUCYTCTBWSA NOAEN B 34aHnn, npu pabore:

0,33 - B 04HYy CMeHy
0,67 - B ABE CMEHBbI;

1,00 - B TpX CMEHBI;

F, - BeposTHOCTb 9Bakyauuy noaew;

Pn_3 - BEPOATHOCTb 3(pPEeKTMBHON paboThbl TEXHUYECKMX PELLEHUI NPOTUBOMOXAPHOW 3aLUUThI.

F, :1_E1_Fa.n:][:1_Fa.kjs |:LL|3:|
rae Pa.n - BEPOATHOCTb 3BaKyauunn no 3BakyalMOHHbIM NYyTAM;

Pﬂ_g - BEPOATHOCTb 3BaKyaluu no HapyXHbiM 3BakKyalMOHHbIM NecCTHUUam, nepexogam B CMeXHble CeKUNU 30aHnA.



LW.2.4 BepoAaTHOCTb Pa.n paccuunTbiBalOT No popmyre

. BCRWE< g5, CFp +1,,,

F, o =405999, BCIM £, + 7, Loens (w4

H3 —

0, ecnu fo 2 Tgn

rAe ¥s, - BPEMs OT Hayana noxapa A0 GNoKMPOBaHMS 3BaKyaLMOHHBIX MyTei B pe3ynbTaTe pacrpocTpaHeHUs Ha
Hux O®I, UMetoLLMX NpeaenbHO AoNYCTUMbIE NS NOAe 3HAaYEHUS, MUH;

fp - pacyeTHoe Bpemsi 9Bakyauum JIOAEN, MUH;

Ty .2 - VHTEpBan BpeéMeHU OT BO3HUKHOBEHUA MoXKapa [0 Ha4dana aBakyaunn noaen, MuH.

PacyeTHoe Bpemsi aBakyauuu nogen M3 NOMELEHWM M 3OaHWMA YyCTaHaBNUBAKT MO pacyeTy BPEMEHW [OBWXKEHUS
OLHOTO UIN HECKONbKUX MIOACKMX MOTOKOB Yepes3 dBaKyaLMOHHbIE BbIXOAbl OT Hanbonee yaaneHHbIX MeCcT pasmeLLeHust
nogen.

Mpn pacyeTe BeCb NyTb ABWKEHWUS MIOACKOro NOTOKa MOAPasgensioT Ha yvacTkv (Mpoxod, KOpUAopP, ABEPHOW MpoeM,
NECTHWNYHbIN MapL, TamByp) AnuHon I; u wupunHoit &; . HauanbHLIMK y4acTkaMy SBNAIOTCA Npoxoael Mexay pabounmm

mMecTamu, 06opyaoBaHMeM, psaaMu Kpecesn 1 T.1.

Mpwv onpeneneHMn pacyeTHOro BpEMEHU ANMVHY U LWMPWHY KaXOoro yyacTka nyTu aBaKyauun NpuHUMAtoT Mo NMpPOoeKTy.
OnNuHY NyTU No NeCTHWYHbIM Mapluam, a Takke Mo naHgycam M3MepsiioT Mo AnvHe Maplia. OnuHy Nyt B ABEPHOM
npoeme NpPUHUMALOT paBHOW Hymo. Mpoem, pacnonoXeHHbIN B CTeHe TonwuHon Gonee 0,7 M, a Takke TamByp cneayet

CHUTaTb CaMOCTOATENIbHbIMN YHaCTKaMy rOPU3OHTANIbHOro NyTn, UMELWNMN KOHEYHYIO ONNHY I!- .

PacueTHoe Bpems aBakyauuu noaen f, CrneayeT OnpefensTb Kak CyMMY BPEMEHU ABWKEHUS TIIOACKOrO NoToka no
oTAenbHbIM y4acTkam nyTu f; no cdopmyne

th =k tig izt g, (LI5)

roe f1 - BpeMsa ABMXeHUA NIoACKOro NoToka Ha nepBom (Ha‘-laﬂbHOM) y4yacTKe, MUH;

fi.f5....f; - BpEMA OBMKEHUA NTHOACKOrO NOTOKA Ha KaXKAoOM U3 CreayroLwyX Nocrne nepeoro y4acTka nyTu, MUH.

Bpems aBmxeHus noackoro notoka no nepBoMy y4acTKy nyTu f1 , MWUH, pacCy1TbIBakOT Mo cbopMyne

_ 4
Vl,

& (LLL.6)

rae I - AnvHa nepBoro yvactka nyTu, m;

¥; - CKOPOCTb [ABWXEHWs NIOACKOro NOTOKa MO rOPU3OHTANbHOMY MyTW Ha NepBOM yvacTke, M/MUH (OnpeaensioT no
Tabnuue LU.1 B 3aBMCcMMOCTM OT nnoTHocTn LY).

MnoTHOCTb MIOACKOro NoTOKa Ha NepBoM yyacTke nyTu LY paccuuTbiBaloT no dopmyne



rae I, -umcno niogei Ha NepBoM yvacTke, Yern;

f - cpedHsis nnowanb ropusoHTanbHOM MPOEKUMU YeroBeka, M2 , NpvHumaemasa pasHon 0,100 - B3pocnoro B
aomaluHen ogexae; 0,125 - B3pocnoro B 3umHen ogexae; 0,070 - nogpocTka;

&4 - LUMpVHA NepBOro y4yacTka nyTu, M.

CkopocTb ¥ [BWXEHWs MNIOACKOrO NOTOKA Ha yyacTkax MmyTW, crieaylowmx nocne nepsoro, NpUHMMaroT no tabnuue

.1 B 3aBMCUMOCTN OT MHTEHCMBHOCTM OBWXEHUS IOOCKOrO MOToKa Mo KaXaoMy W3 3TUX Yy4YacCTKOB MyTWU, KOTOPYHO
BbIYUCNAKT AJ14 BCEX YHaCTKOB NyTWU, B TOM 4YnUcne U and gBepHbIX npoemMos, No cbopmyne

a; = gi1%i4
i 3

TR

roe a:‘ : a:‘—1 - LUMpUHa paccMaTpmMBaemMoro I -ro u npeawecTByoLero eMy yyactka nyTu, m;
&y, 4j—] - WHTEHCMBHOCTM [ABWXEHWUS [OACKOrO MOTOKa MO paccMaTpMBaemMoMmy i -My W npefwecTByloLemMy
yyacTtkam nyTu, M/MUH [MHTEHCUBHOCTb ABWXEHWS NMIOACKOTO NOTOKa Ha MepBOM yyacTke Nyt 4 = 4;_y OnpeaensioT rno
Tabnuue LL.1 no 3HaveHnio LYy, yctaHoBneHHoMy no dhopmyne (LL.7)].

Ecnun sHayenue g;, onpegensiemoe no copmyne (LU.8), MeHbLIe Unu paBHO gy... , TO BPEMs OBUMKEHUSA MO y4acTKy
nytv f;, MMH, paBHO:
I
f; = 1

. ()

Npn 3TOM 3Ha4YEeHUNA Gy M/MUH, cnenyet NpuHMMaTb paBHbIMUAL

16,5 - onsa ropusoHTanbHLIX NyTEN;
19,6 - 4nsa ABepHbIX NPOEMOB;
16,0 - Ansa NecTHUUbl BHUS;

11,0 - Ansa NecTHULbl BBEPX.

Tabnuua LW.1

MHTEHCUBHOCTb M CKOPOCTb ABWMXEHUA JNOACKOro NOTOKa Npu pasfniM4yHoOM Ha pa3sHbIX
yJyacTkax nyTen 3Bakyauuu B 3aBUCUMOCTM OT NMITOTHOCTH

MnotHocTb | [OpM3OHTanNbHbLIN NYTb [BepHomn JlecTHuua BHM3 JlecTHunua BBEPX
notoka L} npoem,
M2 ml CkopocTb | IHTEHCMBHOCTbB | MKHTEHCUBHOCTL | CKOpoCTb | IHTeHenBHOCTL | CKOpOCTb | IHTEHCMBHOCTD
¥, M/MUH g , M/MUH g, M/MUH ¥, M/MUH g, M/MUH ¥, M/MUH g, M/MUH
0,01 100 1,0 1,0 100 1,0 60 0,6
0,05 100 5,0 5,0 100 5,0 60 3,0
0,10 80 8,0 8,7 95 9,5 53 53




0,20 60 12,0 13,4 68 13,6 40 8,0
0,30 47 14,1 16,5 52 16,6 32 9,6
0,40 40 16,0 18,4 40 16,0 26 10,4
0,50 33 16,5 19,6 31 15,6 22 11,0
0,70 23 16,1 18,5 18 12,6 15 10,5
0,80 19 15,2 17,3 13 10,4 13 10,4
0,90 15 13,5 8,5 8 7,2 11 9,9
n bonee

MpumeyaHue - VIHTEHCMBHOCTb ABWXEHWS B ABEPHOM Npoeme npu nnotHocTu noTtoka 0,9 n bonee, pasHas 8,5
M/MUWH, yCTaHOBIeHa ANsi ABEPHOro npoema wupuHoi 1,6 M 1 6onee, a Npy ABEPHOM NPOEME MEeHbLUEN LUMPUHbI
J MHTEHCMBHOCTb [BWKEHUA crieqyeT onpeaensTsb no gopmyne g = 2.5 +3,755

Ecnu 3HayeHne g; , onpepeneHHoe no copmyne (LU.8), Gonble gp.. , TO WUPMHY & [JaHHOrO yyacTka nyTu
cnepyeT yBenuuMBaTh Ha Takoe 3HayYeHue, Npy KOTOpom cobritogaeTcs ycrnosne

9 <. (W.10)

[Mpn HeBO3MOXHOCTW BbIMOMHEHNs ycnosus (LU.10) MHTEHCMBHOCTb M CKOPOCTb [OBWXEHMS FOACKOro MoToka no
yyacTky I onpegensioT no tabnuue L.1 npu sHadenum L) =0,9 u 6onee. Mpu aToM criegyeT yunTbiBaTb BPEMs
3a0€epXK1 OBWKEHUS ntoden n3-3a 06pasoBaBLLEroCcs CKOMNMEHMS.

Mpy cnusiHum B Havane yvactka i ABYX M Gornee nioACKUX NOTOKOB (PUCYHOK LLI.1) MHTEHCMBHOCTb ABWXKEHUS g; ,
M/MWH, paccuuTbIBalOT No chopmyne

z gi1Fi
g; = =—————, (W.11)
7
roe ':Ei—‘l - NLHTEHCUBHOCTb OBWXEeHUA NIACKUX NOTOKOB, CNMBAKOLWKMUXCA B Ha4Yane yHaCTKa T y M/MVIH;

F.

i—1 - LUWMPpWUHa Y4acTKOB MyTU CITUAHUA, M;

52- - lWUMpUHa paccMatTpmBaemMoro y4yacTtka nyTu, M.



1 - Havano yyacTka I

PucyHok LL.1 - CnusiHne nioackux noTokoB

Ecnu sHaveHne g;, onpegenenHoe no cdopmyne (LLU.11), Gonbwe g, , TO WMpUHY &; JaHHOrO yvacTka NyTu
cnepyeT yBeNuWYMBaTh Ha Takoe 3HayeHue, 4Tobbl cobnoganock ycnoswue (LU.10). B atom cnyyae Bpemsi ABUXEHUS MO
yyacTtky I onpegenstoT no copmyne (LU.9).

.25 Bpemsa ¥z, BbMUCIAIOT NyTem pacyeTa AOMYCTUMOW KOHUeHTpauuu pgabiMa u  apyrux O®M  Ha
3BaKyaLMOHHbIX MyTSX B pasfiMyHble MOMEeHTbl BpeMeHu. [lonyckaeTcs BpeMsl Tg, MNPUHUMaTb PaBHbLIM HEOBXOAUMOMY

BpeMeHU dBakyauum f e .

Heobxooumoe BpeMsi pacCcuUnTbIBaKOT Kak NPOM3BeAEHME KPUTUHECKON OIS YernoBeKa NPOAOIKUTENBHOCTU NoXapa Ha
koacpuumneHT 6esonacHocTu. NpegnonaraeTcsi, YTO KaXabll ONacHbIN akTop BO3AENCTBYET Ha YerioBeKka He3aBUCUMO
OT Apyrux.

KpuTunyeckyto npofomknTeNbHOCTL NoXapa Ans Noden, HaXOAAWMXCs Ha dTaxe o4vara noxapa, onpefensior u3
yCrnoBust JOCTMXEHUS ogHUM 13 Ol B NoaTaXXHOM Kopuaope CBOEro npefernbHO AOMNYyCTMMOro 3HaveHusi. B kavecTse
KpUTEpUst OMACHOCTU ONA Nogen, HaXoOsLWMXCs Bbille ovara noxapa, pacCcMaTpyBatoT YCIOBUE AOCTMKEHNUSI OOHUM M3
O®I npegenbHO 4ONYCTUMOTO 3HAYEHUs B NIECTHUYHOW KINEeTKe Ha YPOBHE 3Taxa noxapa.

Temnepatypy, KOHLEHTPALMIO TOKCUMYHBLIX KOMMOHEHTOB MPOOYKTOB FOPEHUS M OMTMYECKYD MNIIOTHOCTbL AbiMa B
Kopugope a3Taxa noxapa W B NECTHUYHOW KreTke OnpedensitioT B pesynbTaTe peELUEHUs CUCTEMbl YpaBHEHWUI
Tenno-razoobmeHa Ansi NOMELLEHWI ovara noxapa, No3TaXHOro Kopuaopa U NeCTHUYHOM KIeTK.

YpaBHeHUe OBWKEHUS, CBA3bIBAtOLLIEE Nepenaabl AaBNeHN Ha NpoeMax C pacxogamu Yepes npoemMbl, MMeeT BUg,

G = sign(fp) By - i) 2oltel  (W.12)
roe & - pacxopq rasoB Yepes NpoeM, Kr/c;

M - koadduumeHT pacxofa npoema ( 1 =0,8 Ana 3akpbITbix NnpoemoB U 1 =0,64 AN OTKPbLITLIX);

5 - wupuHa npoemos, Mm;



Fa, ¥ - HOKHAA U BEPXHAA rPaHULIbI NOTOKa, M;

3
{7 - MNOTHOCTb ra3oB, NPOXOAALNX Yepes NPoeM, Krim ™ ;
Ap - cpepHuit B npenenax F;, ¥y nepenag nonHbix Aasnexui, Ma.
HWXHAA 1 BEpXHASA rpaHunLbl NOTOKa 3aBUCAT OT NOMOXEeHUS NNOTHOCTU paBHbIX AaBMNeHun

Fi Py
Fp T ———. (W13
‘ g2 -2

rae Fi.P; - cratuyeckoe AaBreHue Ha ypoBHe nona i -rou J -ro nomewenuin, Ma;
2. - CpeaHeobbEMHbIE NOTHOCTM rasa B J-Mn i -m nomeLleHusix, kr/m”

z
g - yckopeHue cBobogHoro nageHus, m/c™ .

ECnn NMOTHOCTL PaBHLIX AaBMEHWA PACroNoXeHa BHe rpaHuL, paccmaTpusaemoro npoema (Fo =7y nnm g 2 b)),
TO MOTOK B NPOEMe Te4eT B OfHY CTOPOHY M rpaHuLibl MOTOKa COBMaAatoT ¢ M3NYECKUMU rpaHiuaMmn npoema by n ks .
Mepenag nasnexnii £y, Ma, B 9TOM criyyae paccunTbiBaloT no opmyne

p=p—py e+ -2 (WA4)

ECnu NNOTHOCTL paBHbIX JABMEHWI pacrionox)eHa B rpaHuLax notoka (% ¥p < M3, 10 B npoeme TekyT ABa noToka:
W3 i-ro MoMelleHUsi B j - U n3 J-ro B 1 -e. HIKHUI NOTOK UMeeT rpaHuubl #y u F, nepenag Aasnenust fyr ans
3TOro NOTOKAa paccynThIBAOT MO hopmyre

Bp=pi-p; +EPa+Nos - @) 2 (W.15)

lMoTok B BEpXHelt 4acTu Npoema NMeeT rpaHnlbl ¥y W ki, , nepenan aaBnexus Ap Ma, Ans Hero paccuMTLIBAKT MO
dhopmyne

bp=p;—p; ey +ro)py—p)i2. (LL16]

3Hak pacxofa rasoB (BXOASALMIA B MOMELLEHME pacxod CYMTAOT MONOXUTENbHbLIM, BbIXOASLIMA - OTpULATENbHBIM) U
3HayeHue 7 3aBUCUT OT 3Haka nepenaga AaBreHui:

-1, p=jnpu p<0
2 sign () = (W.17)
+1, p=inpw p >0

YpaBHeHue GanaHca macchbl Bblpa)aeTcAa 3aBUCUMOCTbIO

Ao fde=p+ >0 - > a (18]
i &

roe VJ. - 06beM NnomelLLeHus, m? ;
! - Bpewms, c;

[ - CKOPOCTb BbIFOPaHUs NMOXapHOW Harpysku, Kr/c;



E J; - cymMMa pacxo[oB rasoB, BXOASLLMX B MOMELLEHWE, KI/C;

E Fy - cymMma pacxofoB rasoB, BbIXOASALLMNX U3 NOMELLEHUS, Kr/C
k

YpaBHeHUe aHepruun 4ns kopuaopa n IECTHUYHON KNeTKK:

d(C, o, VT, ot = CFZT!-GE- -C, TJ,-;GE, (LW .19)
]

roe C,.,C'F - yaenbHasa n3oxopHas n usobapHas tennoemkoctu, kx/(kr-K);

L.T

j - TeMneparypa rasoB COOTBETCTBEHHO B T-Mn j -M nometleHunsx, K.

YpaBHeHue 6GanaHca macc oTAesbHbIX KOMMNOHEHTOB NPOAYKTOB ropeHuna n kmcropoga

(T oWt =ply + > T30 - Kpy > Gp,  (W.20)
i k

roe X;J-,Xm - KOHLIEHTpPaLMsA L KOMMOHEHTOB NPOAYKTOB FOPEHUSI B f -M U i -M MOMELLEHMSX, KI/KT;

Lz - KonuuyecTBo L KOMMOHEHTa MPOAYKTOB FOpEeHMs (KMCnopopda), Bbiaensiolierocs (MornoLyaoLlerocs) npu
CropaHuy 0gHOro K1rnorpaMmmMa noXxapHow Harpysku, Kr/Kr.

YpaBHeHue 6anaHca onTMYEeCKON NAOTHOCTU AbiMa

Vydpg It =pDy + D G- ;> Gy, (.21
i k

rae Hj;.K; - OnTnYeckas NOTHOCTb AbIMa B j-M W i -M nomewlenusx, Hn/m;

D, - ApIMoo6pasytoLasi CnocoBHOCTL NoXapHOW Harpysku, Hn:mM/kr.

OnTtuyeckast NAOTHOCTb AbiMa npu 0ObIYHbIX ycnoBuAax cCBA3aHa C pacCcToAHuneM npegensHon BUOMMOCTUN B ObiMy
COOTHOLLEeHneM

e =238/ u (W.22)

Bpems Havana oBaKyauun ¥, . AnA 34aHun (coopy>KeHvu7|) 6e3 cucteM onoseLleHust paccynTbIBAKOT NO pedylbTaTam
nccnefoBaHUA NOBeAEHMS NIOAEN NPU NoXapax B 34aHNSAX KOHKPETHOIO Ha3Ha4YeHus.

Mpy Hamuuum B 34@HMM CUCTEMbl OMOBELLEHWS O noXape T, ., MPUHAMAIOT paBHbIM BpeMeHu cpabaTbiBaHus

CUCTEMbI C y4eTOM ee NHEePLIMOHHOCTW. |_|pl/l OTCYyTCTBUMN HEOOXOAMMbBIX UCXOAHbIX AAHHBLIX OIS onpegeneHna BpemMeHu
Ha4ana aBaKkyauumn B 30aHUAX (Coopy>|<eH|/|$|x) 6e3 cuctem onoBeLLeHNs T,a Chegyet npuHMMaTb paBHbIM 0,5 MuH - anga

aTaxa noxapa n 2 MUH - NS BblLENeXallunx aTaxen.

Ecnn mecTtoM BO3HWKHOBEHUA noxapa gBNndeTCcd 3arnbHOe nomMeuleHne, rae noxap MoxXeT ObITb 06Hapy)1<eH
OAHOBPEMEHHO BCEMU HaxoaALNMUCA B HEM NoAbMU, TO ¥, . AO0NYCKaeTCA NPpMHMMaTb paBHbIM HYIHO. B atom cnyyae

BEPOATHOCTb F BbIYMCNAKOT NO 3aBUCUMOCTU

2.n



0,999 ecnu f Lfgs

Fon < (L.23)
a BCIM £ 2fe,

roe fHE - Heobxogumoe BpemMa 3Bakyauunn U3 3alibHblX NoMeLLEHNNA.

Mpumevarnne - 3paHusamu (coopyxeHusmn) 6Ge3 CUCTEM OMOBELLEHUA CYUMTAT Te 34aHus  (COOpYXEeHusl),
BO3HMKHOBEHWE MoXapa BHYTPU KOTOPbIX MOXET BbITb 3aMeYeHO 0AHOBPEMEHHO BCEMU HAaXOASALLMMUCS Tam NIoAbMU.

fHE paccynTbiBalOT OnNA Hanbornee onacHoro BapuaHTa pas3BuUTUA NoXKapa, Xapaktepusykluierocs HanbonbLLUM

TeEMNOM HapacTaHua oorl B paccmMmaTpnBaemMom nomMmeLieHnn. CHavana

paccynTbiBaOT KPUTUHECKYHO
NPOAOCIIKUTENbHOCTL noxapa f

wp » C, MO YCIMOBUIO AOCTVXKEHUS KadkAbiM M3 O®IT NpeaensHo AOMYCTUMBIX 3HAYEHWA B
30He npebbiBaHns niogen (paboyen 3oHe):

No NOBbILLUEHHON TeMnepartype:

e

B 70 -¢
S Sty P | PP .24
L ' (273 +£,)2 o | )
no n0Tepe BUOUMOCTMW:
1yl
fe = E-m——}rm’%“@ . (W.2s)
A IopEDWE

No NOHMXXEeHHOMY coaepXaHUKo Kncnopoaa:

0,044

— L (W.26)
% 027 |z
I v I

Mo KaXaoMy M3 ra3o06pasHbIX TOKCUYHbBIX MPOAYKTOB FOPEHUS:

B
132 {2 wali-

g - 1 1in
AR S Y | Sl . (W2
A ELZ

roe B - pasmeprM KOMMJIEKC, 38BI/ICF|LL|,I/II7I OT TennoTbl cropava MaTepmana n CBOGO,EI,HOFO 06bema NnoMeLleHud, Kr;
fy - HavanbHasa Temnepatypa Bosgyxa B nomelleHun, °C;
3E3C,”
F=—¥F
(- gmg
¥ - NoKasaTellb CTeNneHu, y‘-WITbIBa}OUJ,VIVI M3MeHeHne MaccChbl BbiroparoLwiero matepuana BoO BpeMeHU;

A - pasmepHbIl napameTp, yuMTLIBAKOLIMIA YAEMbHYI0 MacCOBYK CKOPOCTb BbIFOPaHUs roployvero martepwana u
X
nnowiage noxapa, kr/c”™ ;

Z - BeapaamepHbIii NapameTp, yYnNThIBAIOLLMIA HepPaBHOMEPHOCTb pacnpeaeneHns O®I no BeICOTE NOMELLEHNS;



{} - Huswas Tennota cropaHns matepuana, MOx/kr;
C’F - yaenbHas n3obapHas TennoemkocTb rasa, MIOx/(kr-K);

i - KO3PDULMEHT TennonoTeps;

¥ - KO3 PMUNEHT NOMHOTbI FOPEHUs;

¥ - cBOGOOHbIN 06BEM NOMELLEHUS, M3 ;
& - KOAPPULMEHT OTpaKeHMs NPeAMETOB Ha NyTsX 3BaKyauuu;
E - HavanbHas ocBelleHHOCTb, MK;

Inp - NpefenbHas [anbHOCTL BUAMMOCTY B ibIMY, M;

I
D)., - npiMooBpasytolas cnocobHoCTb ropsiero matepuana, Hn-m = /kr;
L - yaenbHbIi BLIXOA TOKCUUHBIX ra308 NpU cropaHum 1 kT maTtepuana, Kr/kr;

X - npemenbHo ponycTuMoe copepaHue TOKCMYHOTO rasa B MOMELLEeHUM, Kr/M 3 X.:.:,z =0,11 «kr/m 3 :

Tpg=1,1610" wm®; Ty =23107 km®);
L,:,z - yAenbHbIN pacxon KMCropoaa, Kr/Kr.

Ecnn noa 3Hakom norapmugpma nony4yaeTcd oTpuuaTtenbHoe 4Ynucno, 1o AaHHbIn Ol He npeacrtaBnAaAeT onacHoOCTWU.

Z  paccuuTbIBalOT No opmyre

E=%-exp 1,4-% npu H<bm, (WU.28)

roe h - BblcoTa pabouelt 3oHbl, M (1 =k + 17 -0,55 ; B, - BbICOTa NMOLLAAKY, Ha KOTOPO HaxoAsaTCs Noan, Hag
MoioM NMOMELLEHNSA, M; & - pa3HOCTb BbICOT MoMa, paBHas Hymo NpY rOPU3oHTaNbLHOM Ero pacrnonoXeHuu, M);

H - BbicoTa nometleHus, m.

CneayeT umeTb B BUAY, Y4TO HambornbLUEN ONACHOCTM MpW MoXape MoABepralTcs Mooy, Haxoaswmecs Ha 6onee
BbICOKOI OTMeTKe. [M03ToMy, Hanpumep, npu onpeneneHMn HeobXOoaMMOro BpeMeHU SBakyauuu Moaen us naprtepa
3pUTENBHOTO 3ana C HaKMNOHHBLIM MOMOM, 3HadeHue f  credyeT HaxoAWTb, OPUEHTUPYSCb Ha Haubonee BbICOKO
pacnonoXeHHbIe pa/ibl Kpecer.

MapameTpbl A 1 # paccunTbiBalOT TakK:

Ona cny4daa ropeHua Xngkoctu ¢ yCTaHOBVIBLUGVICﬂ CKOPOCTbIO

A=weF npu n=1,

z
rae Wy - yOoenbHas MaccoBasi CKOPOCTb BbIFOPAHUS XWUAKOCTH, KI/(M ™ -C);
ANs KPYroBOro pacrnpocTpaHeHus noxapa

A=105 " NP n=3,



rAe ¥ - NIMHelHas CKOpOCTb PacnpoCTpaHeHUs NnaMeHw, M/c;

ANSt BEPTUKamNbHOM WU rOPU3OHTaNbHOW MOBEPXHOCTU FOPEHUst B BUAE MPSIMOYTOnbHUKA, OAHA U3 CTOPOH KOTOPOTO
yBenuuMBaeTcsl B [ABYX HarpaBneHWsix 3a CHeT pacnpocTpaHeHUs nnameHu (HanpuMep pacnpoCTPaHEeHUst OTHs B
rOPU3OHTaNBLHOM HanpaBneHWM No 3aHaBecy NOCre OXBaTa ero nnaMeHeM Mo BCel BbICOTe)

A=wgrh npu n=2,

roe B - I'IepI'IeHJJ,VIKyJ'IﬂprIVI K HanpasleHUI0 ABMXXEeHUA NiaMeHn padMep 30Hbl rOpeHnd, M.

Mpw OTCyTCTBUM CrieumanbHbIx TpebosaHun & n K npuHumatoT paBHbiMM 0,3 1 50 fK COOTBETCTBEHHO, @ 3HaYeHne
Inp =20 m.

WNcxopHble faHHble Ans npoBeAeHWs pacyeToB MOTyT ObiTb B3AThbl U3 CNPABOYHOW NUTEpaTypsbl.

7] nony4YeHHbIX B pe3ynibTate pacyeToB 3HAYEHUN KPUTUYECKOW MPOAOIMKUTENBHOCTM MoOXapa BbI6VIpa}OT
MWUHUMaAIbHOE!

T LI ﬁog ﬁ'r.r]_

fip =rmn[fxp, wp o Pep o fap (LL1.29)

Heobxoaumoe Bpems aBakyauuu nogeit s , MUH, U3 paccMaTpUBAEMOro NOMELLIEHUSI PacCHMTBLIBAIOT MO chopmyrne

_ 0,85,

fp = —- (W.30)

Mpn pacnonoxeHun mnodei Ha pasnuuHbIX MO BLICOTE MoWaakax HeoGXOAMMOe Bpemsi dBakyauuu criegyet
onpeaenaTb AN KaXOou Nnowaaku.

CB0obOOaHbII 0O6bEM MNOMELLEHNST COOTBETCTBYET PasHOCTU MeXZy reoMeTpu4eckuM o06beMoM U 06bLeMOM
o6opynoBaHUst UNU NpeaMeToB, Haxogswmxcs BHYTpu. Ecnu paccuntaTe cBOGOAHBLI OGBEM HEBO3MOXHO, TO
JoryckaeTcsa NpuHMMaTh ero paBHbIM 80% reomeTpryeckoro obrema.

Mpn HannumMm B 30aHUN He3aabIMNSEMbIX NECTHUYHbBIX KNETOK pacyeTHbIN MH,EI,I/IBI/ID,yaJ'IbeIﬁ puckK QH ans niogen,
HaXogdawmnxca B NnoMeLeHNAX, pacnoJioXKeHHbIX BbllUe 3TaXa noXxapa, pacCy4nUTbIBakOT Mo cbopmyne

g, =00-F 00 (3T
ll1.2.6 BeposaTHOCTb SBakyauun nogeln F,. MO HapyxHbIM 3BaKyaLMOHHbIM NECTHUUAM W APYrUMK MyTsamu
9Bakyauuu npuHumatrot pasHonm 0,05 - B xwunbix; 0,03 - B octanbHbIX npu Hanuymm Takmx nyten; 0,001 - npm ux

OTCYTCTBUM.

LLI.2.7 BeposTHOCTb achcpeKTUBHOrO cpabaTbiBaHNA MPOTMBOMNOXAPHON 3alnTbl F, . paccuuTbiBaloT no dopmyrne
]
P, =1-1(1-Rp,  (W.32)
E
rae ¥ - YUCro TEXHUYECKUX PeLLeHUn MPOTUBONOXapHON 3alumTbl B 30aHUN;
F; - BeposiTHOCTb adhheKTVBHOrO cpabaTbiBaHNs i -r0 TEXHUYECKOTO PELLEHNS.

W.2.8 Ana akcnnyaTupyembiX 34aHUA (COOPYXKEHWI) pacyeTHbI MHAMBWAYamnbHbIA PUCK OOMycKaeTCa MNpOBEpPSTb
OKOHYaTerbHO C UCMONb30BaHMEM CTaTUCTUYECKUX AaHHbLIX NO hopmMyne

=T W.33
£ ™, { )

rae My - uncro noxapos ¢ ruberbio fnofei B paccMaTpuBaemoil rpynne OAHOTUMHBIX 34aHUI 3@ Nepuos BPEMEHM
I, net;



N s - KonuyecTBo HabnogaeMelx 06bLEKTOB B rpynne.

OfHOTUMHBIMK  CYMTAIOT 34aHUA (COOPYXEHUS) C OAUHAaKOBOW KaTeropmemn noXxXapHoW OnacHOCTW, OAWHaKOBOro
(PYHKUMOHANbHOMO  HasHavyeHus W ¢ OnM3kKMMU  OCHOBHBIMWM  MapameTpaMu: reoMeTpUYecKMMU  pasmepamu,
KOHCTPYKTUBHBLIMW XapakTepucTMkaMu, KONMMYECTBOM rOploYer Harpysku, BMECTUMOCTLIO (YMCIIOM NoAen B 3[4aHum),
NPOV3BOACTBEHHBIMU MOLLHOCTSAMM.

.3 OueHka vHQUBMAYanbLHOro pucka

lW.3.1 Ana npoekTupyeMbix 34aHWUIN (COOPYXEHWI) MHAMBUAYanNbHLIA PUCK NepBOHaYanbHO oueHuBatoT no (LW.2) npu
F, , paBHOii Hymio. Ecnn npu 3TOM BLINOMHAETCA YyCroBue QB EQ: , To 6esonacHoCcTb noaen B 3AaHMAX
(coopyxeHusix) obecnevyeHa Ha Tpebyemom ypoBHE CUCTEMOWN MNpenoTBpalleHus noxapa. Ecnu ato ycnosue He
BbINOMHSETCS, TO pacyeT WHOMBMAyaNnbHOTO pucka !, crnegyeT NpPOBOAWTL MO  PacHETHbIM  3aBUCUMOCTAM,
npvBefeHHbIM B pasgene L.2.

LLI.3.2 JonyckaeTcs MHAMBUAYanbHbIA PUCK OLEHMBATb MO ', B OJHOM WIM HECKONbKWUX MOMeLleHusiX, Haubonee
yAaneHHbIX OT BbIXOA0B B Ge30mnacHyko 30HY (HanpyMep BEpPXHWE 3TaXW MHOMO3TaXHbIX 34aHWUIA).

.4 PacuyeT coumanbHOro pucka

CoumanbHbIi pUCK OLieHMBaeTCs kak BepOSTHOCTb MMGenu B pesynbtaTte noxapa 10 1 Gonee YenoBek B TeYeHue roga.
PacueTbl NpoBoaAT crneaylowmm o6pasom

LLI.4.1 OnpepensioT BeposiTHOCTb 4 rMbenmn 10 u Gonee yenoBek B pesynbTaTe noxapa.

LLI.4.1.1 Ans npon3BOACTBEHHBIX MOMELEHNA Y, paccHMTLIBAIOT Mo dhopmyne

0, ecnu f, +5,, $1g,;
o =4U, ecam £, {rg, fy 4, v N0, (L. 34)
M -9

BENH £, g, Cf br, o WD 20,
roe A - MmakcMManbHO BO3MOXHOE KOMMYECTBO NOrMbLINX B pesynbTaTe noxapa, 4ven.

fot Ty -
M=y P TTon (U35

fo

rae N - konuyectso paboTarolyx B NOMeLLeHU (3gaHnm), Yyern.

LLI.4.1.2 Anst 3anbHbIX NOMELLEHUI BEPOSITHOCTb iy, bBenu 10 n Gonee YenoBek paccunTbIBALOT MO hopmyne

0, ecnu fo & Ten:
o =40, ecaM £, 2w, MM <10 (L. 36
Ar-9

v L BCOM £, 275, W o210,

roe



W= 37

. (W37
o

LLI.4.2 BeposaTHocTb rnbenu ot noxapa 10 n Gonee Yenosek B TeueHne roaa F;; paccunTbiBaloT No hopmyne

Ry :QnPnpU_Pajm_Pn;ij- ELUSB}

W.4.3 [Ona akcnnyaTupyembiX 34aHWA (COOPYXEHWUW) pacyeTHOe 3HayYeHue coumarnbHOro pucka Jonyckaercs
NPOBEPSATb OKOHYATENBHO C UCNOMb30BaHNEM aHanMTUYECKNX AaHHbIX MO hopmyne

I
Ryp =22, (W.39)
TH &
roe iy - umMcno noxapos, NoBmnekwwux 3a cooit rmGenb 10 1 Gornee YenoBek B TeueHue nepuoaa Habnogerns I,

ner,
N & -umucno Habmogaembix 06beKToB

Mpumep - OueHUTb MHAMBMAYANbHBLIA U CoUMarnbHbIN PUCK ANa Nnogen, pabotawwmx B MexaHoobpabaTbiBatoLem
uexe (3anbHoe nomeLleHne).

[aHHble ans pacyeta

B mexaHooGpabaTtbiBatowem uexe paamepom 104x72x16,2 M nponsoLLernt aBapuinHbiiA pasnue 1 3aropaHne macna Ha
nnowagmn 420 m z

B uexe pabotaiT 80 4en. Ha YeTbIPEX MEXaHW4ecknx yyactkax B Tpu CMeHbl, Fn, =1. Llex umeeT pgsa

3BaKyaLMOHHbIX BbixoAa nocepeaunHe. LLnpuHa LeHTpansHOro npoxoga Mexay MexaHU4eckMMu y4acTkamu paBHa 4 M, a
LUMpUHA NPOX0A0B Mexay obopyaoBaHMEM M CTEHaMM paBHa 2 M, Ha y4dacTkax pabotatoT no 20 yen. Jliogm HaxogsaTcs
Ha HyneBOoW OTMEeTKe. Bpems yCTaHOBMEHMSI CTauMOHAPHOIO pPEeXuMa BbIFOPaHUS Macna no 3KCMepUMEHTANbHbIM
AaHHbiM cocTaBnseT 900 c. XapakTepuCTuKM ropeHus macna, B3ATble U3 NUMTepaTypHbIX MCTOYHMKOB, Criegyloliue:

HU3Was TennoTta cropaHud Q=41,9 MIOx/kr; obimoobpasytowas cnocobHoCTb, I =243 Hn-M2 /Kr; yOenbHbIA BbIXOA

yrnekucroro rasa L.;.;,z =0,7 «r/kr; ygenbHoe notpebneHune kucnopoaa L.;,z =0,282 «r/kr; yaenbHasi MaccoBasi CKOPOCTb
Bbiropanus i =0,03 |<r/(M2 “C).

Pacuet

PacueTHas cxema aBaKyauun npeacTtasneHa Ha pucyHke LL.2.

3BaKyauMio OCYLLECTBISAOT B HANpaereHUy NepBoro aBakyaUnoHHOro BbIXOAA, TaK Kak BTOPO 3aGoKMpoBaH o4arom
noxapa.
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‘ - MecTo noxapa; |, Il - aBakyaumMoHHble BbixoAbl; 1, 2 - y4acTKu 3BaKyaLMOHHOIO NyTw.

PucyHok LL.2 - PacyeTHasa cxema aBakyauun

MNOTHOCTb NOACKOrO NOTOKA Ha NePBOM y4acTKe 3BaKyalMOHHOro nyTu:

PacueTHoe BpemM4a aBakyauunu:

f

L =t +1; =0,88 +0,52 = 1.4 muw,

FeomeTpryeckne XapakTepUCTUKN NMOMELLEHUST:
R=17w F=08-104 72162 =94 044 m*.

Mpy ropeHnm XXMAKOCTU C HEYCTaHOBMBLUENCS CKOPOCTLIO:



D’EFWF—DE?-EJQD =027, npu »=15

e /500

A=

Onpenensem f,, npu x =031 E=40 nk, B=2136«r;

h Ry 17 17
= 4= 2 expl 14 012, 1, =20 m;
A E"P[’ H] 6.2 [ 152] 3 T T

no MoBbILLEHHOW TeMnepaTtype

1in 115
R 70-+ 2136 70-20
== )1y ——2 = ‘In| 1 =362 c;
A ! [ +r:2?3+rn)z]l In,z?? +(2F3+2D)D,12]I -

no notepe BMOMMOCTU

115
P - rmna.ﬂj 2136 (. 97044 (105 03 40 Y I
L P +» EDE EIZ?F 202136 243 0,12 '

No NOHMXEeHHOMY coaepXaHuo Kncnopoaa

e = S 122 - (7710 126"

A [B"L'f’z +IZI,2F]E
¥

no BblAENEeHNK0 YrnmekUcnoro rasa

£C0z —

Kp

) 0277 . 2136 -0,7-0,12

R LIt
2136 _ 57044 0,1 i}
A ELZ

2ufi- 22

= (7710 -1n(-0,018) M,

fp = mint] , #hF) = min(362,135) = 136 ¢,

Heobxoammoe Bpemsi aBakyaumm fofei U3 noMeLLeHus:

fu5 = Kstyp =0,8-135 =108 £ = 1,8 mw,

3 cpaBHeHus f, c fz nomyvaeTcs:

fo =14 <5 =18
BepOﬂTHOCTb 9BakKyauun No aBakyalUMOHHbIM NMyTAM:
P,,=0999.

BeposaTHoCTb aBakyauuu:

Py=1-(1-(1- Py (1- Py ) = 1-(1-¢1-0999)(1-0) =0,999.



PacyeTHbIi MHOUBMAYaNbHbIA PUCK:
On = Gn Frp(1 = P01 - Py =0.2-101-0.899)(1- 0 = 2107,

0, =210 s o0 =207,

To ecTb ycnosue 6e3onacHOCTY Nnogel He BbINOMHEHO, 3HaYeHne nHamMBmMayarnbHOro pucka 6onbLue [onyctumoro.

BbInonHum oueHKy coLmansHOro pucka Ha paccMaTpuBaeMomM yyacTke no gopmyne (LU.36).

Mockonbky f, <5, nNpuHumaem {yy = 0, cnenosaTensHo, BepoATHOCTL rmbenu B pesynbTtaTe noxapa 10 n 6onee
YenoBek Ha paccMaTprBaeMoM y4yacTke pasHa 0.

MpunoxeHne 3
(pekomeHayemoe)

MeTO.D, OUEeHKU nHanBuayanbHOro pyucka ana HapyXHbIX TeEXHONMONMM4YeCKUX yCTaAaHOBOK
3.1 HacTosiwmii MeTog nNpuUMEHMM ANs pacyeTa MHOMBMAYalnbHOrO pUcKa (ganee - pucka) Ha HapyXHbIX
TEXHOMOMMYECKNX YCTaHOBKaxX MPU BO3HMKHOBEHWM TakuMX MOpaxalowmx (pakTopos, Kak W3bbLITOYHOE [aBreHuve,
pasBMBaeMoe NMpu CropaHuM rasonapoBo3ayLLUHbIX CMECEN, U TEMMOBOE U3NyYeHNe.
3.2 OueHKy pucKka NPOBOAAT Ha OCHOBE MOCTPOEHMUSI NOrMYECKOM CXeMbl, B KOTOPOW YYWTLIBAOT pasfyHble

nHngmmnpyouimne cobbITUST U BO3MOXHbIE BapuvaHTbl WX pas3BuTMs. [lpumep MNOCTPOEHUSA FOrMYECKOM CXEMbl ANs
pe3epByapa XxpaHeHUA CKWXEeHHbIX yrneBo4opPOAHbIX ra3oB Noa AaBfieHMEM NokKa3aH Ha PUCYHKe a.1.

Qae Qur Qq: 6o.u1

Q.' Qw Q¢ A1
Q. Q Ou Qur Qq> Oo.tu A
88 =Mr 2
Q“ Qm Q‘om
Ay
Qau 5ur Pa
Qae A4
- - - Qaa Qur Pa Qun Qou: A
a C-) Qn Q«r P 3 Qun - 5
a8 “wr Qn Mr Pa an Qo.w
Ag
Qn 6Mf '6: _ Qn -ur F_’; 5" Oco 6om A
an Qu P. E) Qu.n oco - - - 7
- - - Qn wr 3 Qu.n oco on:n.u A
Qe Q. P, Q 8
— - O“ -ur P 3 -l.ﬂ Qc..n 6o|.u
O G Py Gon Qal ™ — — A
Q.. er P, 3 an Qc.n oo.m

PucyHok 3.1 - lNoruyeckasl cxema pasBuUTUSi aBapyn, CBA3AHHOMN C BbIGPOCOM roproUMX BELLLECTB Ha HapYXHbIX
yCTaHOBKax



CumBonel Ay - A4y, obosHauartoT:
A, - MrHoBEHHOe BOCMNIaMeHeHKe NCTeKaloLwero NpoaykTa ¢ nocneayowmnm dakensHeIM ropeHnem;

A, - dbakenbHoe ropeHune, Tennoeoe Bo3aenCTBME hakena NPUBOAUT K pa3pyLleHno Bnnanexallero pesepsyapa v
obpasoBaHuio "orHeHHoro wapa";

A, - MrHoBeHHbI BbIGpoc npogykTa ¢ o6pasoBaHneM "orHeHHoro Liapa”;

A4 - MFHOBEHHOro BOCMfIaMEHEHWUs1 He NPOU3OLUMO, aBapusl nokanusoBaHa Onarogaps 3pdeKkTMBHbIM MepaM Mo
npeaoTBpaLleHnto noxapa nubo B CBA3M C paccesiHMeM napoBoro obnaka;

As - MIHOBEHHOI BCTbILIKA He MPOM3OLLNIO, Mepbl MO MPeAoTBpaLLeHMio noxapa ycrexa He UMenu, BoaropaHue
nponuvea;

.A? - CropaHune obnaka I'IapOFaBOBOS}J,yLIJHOVI CMeCu;
Ag - CropaHune obnaka ¢ pas3Butnem M306bITOYHOIO AaBneHns B OTKPbITOM NPOCTPAHCTBE;

A, Ay, Ay - paspywenve 6nusnexallero pesepeyapa noj Bo3AeicTBMEM M3BLITOYHOMO AaBNEHUS WK Tenna npu
ropeHvmn nponvea unu obpasoBaHnmn "OrHEHHOro wapa".

3.3 PaccuutbiBatoT BEPOATHOCTU QI:.A!) peanusaumm Kaxaoro n3 paccmaTpmBaeMbiX BapuaHTOB JIOrMYECKON CXEMbI.
Onsa atoro ncnonb3yrT cneayowine COOTHOLLIEHUA!

QA= Caglor 2 Do - (3.1

rae {5, - BEPOSITHOCTb aBapwiiHoro BbIGpOCa roptoyero BellecTBa (pasrepmeTu3aLuMsi YCTaHOBKM, pesepByapa,
Tpybonposoaa);

{4y - BEPOATHOCTb MTHOBEHHOTO BOCNTAaMEHEHNS UCTEKaIoLLEero NpoayKTa;
!4 - BEPOSITHOCTb (PAKENIbHOTO FOPEHNST CTPYU UCTEKAIOLLIETO MPOAYKTa;

', - BEpPOSITHOCTb paspylueHus Grmsnexallero pesepayapa rnog BosfencTBMeM "orHeHHoro Lapa";

E-:n.m =1-Chy-
Q[:-"lgj = QEB QMF Q¢ Q-:-.m . [3 2:'

D040 = Do O Lo (3.3)

roe {; , - BEPOSITHOCTb paspyLueHusi pesepeyapa ¢ 06pasoBaH1eM "OrHeHHoro wapa'".

XA =05 Cn By (3.4

roe QMF - BEPOATHOCTb TOro, 4YT0O MrHOBEHHOIO BOCN1aMeHeHNA NCTeKaloLwero npoaykra He NPON3oNAaeT;

P3 - BEPOATHOCTb TOrO, YTO CpeacTBa npeaoTBpalleHnda noxapa 3agadvy BbINOJTHUMA, nmbo nponsoLno pacceaHue

obrnaka naporasoBo3ayLLHOR CMECHU.
Q(JqﬁII:QHB@MFj_DEQE.n@D.IH ? (35:]

roe P3 =1- P3 BEPOATHOCTb HEBbINOJIHEHUA 3aayn cpeacTBamMm npenoTBpalleHna noxapa,;



QB:.I'I - BEPOATHOCTb BOCNI1aMeHeHnA nposinea.

Q[:Aﬁj = Qas er‘nga.ngu.m : (3 'E:I
Q(A?}=QEB@MFFB§B.HQG.D@J.LU : [3'?:|

roe ﬁs.n=1_Qa.n;

.o - BEPOSTHOCTL BOCTINamMeHeHns obnaka NnapoBO3AyLLUHOM CMECH.

Q(AB}=§EB@MFFBQB.HQG.DQJ.LU ? ESB:I

Q[:Agj = EEBEMF ‘E3QB.I'IQ_C.{|QD.LU ? Eagj

rae f.q =1-1., - BeposTHOCTb cropaHus obnaka NapoBO3OYLIHOW CMecH, C PasBUTUEM U3BLITOYHOTO
AaBreHus.

Qiﬂm) = Eas Emrﬁ3ga.ngc.agn.m : [3 1D:|

3.4 OueHKy BEPOATHOCTHBIX NapamMeTpoB, BxogAwmx B popmynsl (3.1) - (3.10), npoBoAAT crneayrowmm obpasom.

3.4.1 BepoaTHocTe (), pasrepmeTusauum ycTaHOBKM (Tpybonposoga, pesepeyapa) 1 Bbibpoca roprodero BelecTsa
B Te4yeHune roga onpenenarT ncxoaa n3 CTatMcTM4eCKnx gaHHbIX o6 aBapuax no cbopmyne

I,

= —2¢ 3.1
On =325 (310

rae N, , - obulee 4ncno aBapuitHbIX BLIGPOCOB roptoyero NpoaykTa Ha yCTaHOBKax aHHOro TNa;
Nym - yncno HabnaaemMbix eOUHNLL YCTaHOBOK;

I - nepwviog HabniogeHus, ner.

3.4.2 BeposiTHOCTb MIHOBEHHOIO BO3rOpaHWsi UCTEKAOLLEero NPoAyKTa i, paccuuTbiBaloT no dopmyne

N
N

3.k

o . 31

roe Nr.lr - 4YMCcno cny4yaes MrHOBEHHOIoO BOCMiaMeHeHNAa UCTekarwero npoaykra npn ero aBapUNHbIX Bbl6pOCaX.
3.4.3 Mpn OTCYTCTBUMN HeobXoAMMbIX CTaTUCTUYECKUX AaHHbIX ponyckaeTcAa NpUHMMaTh:

O =008 T, =095 (3.13)

3.4.4 BeposiTHOCTb BO3HMKHOBEHMS (haKkenbHOro ropeHus le paccunTbiBalOT Mo hopmyne

I
Do =NfP . (3.14)

Mr

roe N¢ - YnCno crny4vaeB hakenbHOro roOPeHNa NCTeKaroLWero Npoaykra Ha ycTaHoBKax JaHHOro Tuna.

0.4.5 BeposiTHOCTb BO3HWKHOBEHWSI "OFHEHHOro Lwapa" npu paspyweHun Gnuanexallero pesepeyapa nog



BO37elicTBMEM noxapa (M36bITOYHOro AaBreHust) &, , PpaccyuTbIBaloT no dpopmyrne
Pow = 1- Flin*":"n.a*":)u:-n[1 ‘E1 - an)[j = Frnll |:315:|

rae Fp; - TexHndeckas HageXHOCTb NpefoXpaHNTENBLHON apMaTypbl pe3epByapoB, NPUHUMAIOT:

0,95 - ecnM yCTEHOBNEHE CHCTEMEl SB3PMAHOMD
- chpoca npodykTa c Tpebyemol NpoMzE0am -
na TENEHOCTEHD |

0- echW CHCTEMEl 3BARMAHOMD CApOCE OTCYTCTEYHT,

Fe, - TexHuyeckas HaeXHOCTb CUCTeM GnoKMpoBaHUS MPOLIECCOB Nnofayn v nepepaboTky NpoayKTa npu aBapuum,
npuHMMaeTcaA:
0,95 - ecnau cHcTeMel BRNOKMPOEAH WA YCTAHOBNEHE |
Pﬁn =
0- ecnn cucTemel BNOKMPOBSH WA OTCYTCTEYHIT,
PT.I‘I - BEPOATHOCTb Sd)d)EKTVIBHOVI 3alNTbl NOBEPXHOCTU YCTAHOBKK C MOMOLLbH TENJTOU30NNPYHOLLNX I'IOKprTVIVI;
0.9 - NpH HANKYKMK TENNOUSONM PYHILLEMD NOKPEITHA,
PT.I‘I =

O- NpW OTCYTETEMH TEMAOHIONW PYHILWEMD NOKPEITHA,
Fap - BEPOATHOCTb 3¢pheKTMBHON paboThl CMCTEM OPOLLEHMS YCTaHOBOK (Pe3epByapoB):

0,95 - npM HanWYMK CHCTEMEl OpOLIEHKA,
op ~
- npu OTCYTETEMM CHCTEME OPOLLEHWA,

Pon - BEepOoATHOCTb Yycnexa BbINOJIHEHUA 3adadn onepaTtuBHbIMK - noapasaeneHnamMin no>|<apH017|

NpubbIBaOLLMMK K MECTY aBapum, paccunTbIBalOT No oopmyne
PIZII'I = P'!,I'I'ICP[:fI'IFI i fp:' + ‘E'!.I'.I'I.CPI'IFI Pf[:fnp <—: f|:I :Il' (3 . 1 E:I

roe P‘g,r.n.c' BEPOATHOCTb BbINONTHEHNA 3a4a4M YCTaHOBKaMun NOXXapHOW CUrHanu3awumu;

P\,r.n.c =1- P\,r.n.c;
Fpp - BEPOSATHOCTb BbI30Ba NEPCOHANOM aBapUIHBLIX NOfPA3AENeHNN:

0,33 - npW 0oHOCMEHHD M pexkmMe pabaTel,
Fop =1UBY —npw geyxcmenHom pexume pabote,
059 - npH TpEXCMEHHD M pedMMe paboTel;

oXpaHsbl,

fp - pacyeTHoe Bpems BO3AENCTBUS ONacHbix (hakTopoB noxapa Ha 6nuanexalluit pesepsyap 40 €ro paspyLieHus,

MWH;

fnp - Bpems NpubbITUS ONepaTUBHLIX NOAPA3AENeHNA K MECTY noxapa, MuH;



Flfnp ££,) - BEpOATHOCTb NpuBLITUS OnepaTUBHbIX MOAPA3AENeHN MOXapHOA OXpaHbl 3a BpeMsi, MeHbluee
pacyeTHOro BpemMeHu paspylueHusi bnnanexallero pesepeyapa.

BeposTtHocTe F, npepoTtspalleHnst noxapa 6narogaps aphekTMBHbIM NPOTUBONOXAPHLIM MEPONPUATUAM UK MO
NOroZHbIM YCIOBUSIM pacCuMTbIBalOT No hopmyne

. (347

roe NH_B - YUCIo aBapwin, NPU KOTOPbIX HE MPOM3OLLSIO BOCMNSIAMEHEHUSA FOPIOYMX BELLLECTB.

3.4.6 BepoaTHocTb {J, ; BOCNMamMeHeHWs Mponvea roploumnx BellecTs, obpasoBaBLUErocs B pesynbTaTe aBapuu C
pasrepMeTu3aunen yCTaHoBKM, paccunThIBaloT nNo hopmyne

N
Qk'nzN _NEIH_N
a.E mr

H.E

. (3.18)

roe NB: n - 4ucrno cnyvaes BOCNiiaMeHeHNA nposivea npu aBapuax Ha yCtaHoBkax AaHHOro tmna.

3.4.7 BeposTHocTb (., cropaHus obnaka napoBo3ayllHOW cMecyu, obpasoBaBlueiics B pesynbTaTe Bblbpoca u
nocreayoLero UcnapeHusi roproyMx BELLECTB, pacCcuYMTbIBaOT Mo opmyne

iy

oo = =8 . 3
o NE.B_NMF_NH.B_NB.I'I

roe NG_D - 4YMCno cny4aes CcropaHua obnaka npn aBapuax Ha yCTaHOBKax AaHHOro tuna.

3.4.8 BeposiTHOCTb (., CropaHusi NapoBO3AYLIHOW CMECH C pasBUTMEM U3ObITOYHOTO AABMEHUS PacCuMThIBAKOT NO
dhopmyne
)

= =4 3.20
QC--!I NE.B_NMF _NH.B_N , ( II

E.N

rae I, , - 44Cno cryyaes CropaHvs NapoBO3AYyLIHON CMECH C PasBUTMEM U3GLITOYHOrO AaBMEeHUs Npu aBapusax Ha
yCTaHOBKax AaHHOro Tuna.

0.4.9 Ecnu cratuctnyeckue pAaHHble, Heobxooumble ANS pacyeTa BEPOSITHOCTHLIX MapameTpoB, BXOAALMX B
dopmynbl (3.1) - (3.10), OTCyTCTBYIOT, BEPOATHOCTL peanu3auny pasnuyHbIX CLeHapueB aBapuu pacCuyuTbiBalOT Mo
dopmyne

2040 = Dy P04 . (3.21)

rae (A7), - cTaTMCTMYeckass BEPOSTHOCTb PasBUTMA aBapum No i - BETBM noruyeckoit cxembl. Ons CYT,
&40, onpepensioT no Tabnuue 3.1.

Tabnuua 3.1

CTtaTuctuyeckme BeposSTHOCTU pa3fiUyHbIX CLileHapueB pa3BUTUA aBapum ¢ BbiIopocom CYI

CueHapun aBapumn BepoaTHoCTb

daken 0,0574




OrHeHHbIN Wap 0,7039
["lopeHue nponvea 0,0287
CropaHue obnaka 0,1689
CropaHue ¢ pa3sutTMemM U3bbITO4YHOro 0,0119
AaBrneHusi

bes ropeHus 0,0292
WNToro 1

3.5 [Ana Kkaxgoro BapuaHTa NOrM4eckorW Cxembl MPOBOAAT pacyeTbl nopaxarowmx ¢akTopoB (MHTEHCMBHOCTb
TENMOBOr0 U3NyvyeHus, ANUTENbHOCTb €ro BO3O4eNCTBUS, M3OLITOYHOE AaBreHWe M MMNYMbC BOMHbI AABMEHUs!) C
NMOMOLLLbIO METOA0B, NMPUBEAEHHbIX B NpunoxeHusax B, [, E. BeluMcneHmsa npoBoasaT 4N 3agaHHbIX pacCTOSIHUIA OT MecTa
WHULMMPOBaHNA aBapuu. KonmnyecTBo BellecTBa, MPUHMMAIOLWEro yyacTMe B CO3[aHuMM nopaxarwlmx ¢akTopos,
OLeHMBaOT B COOTBETCTBMM C pacyETHbIM BapnaHTOM aBapun.

3.6 YcnosHas BEPOATHOCTb in nopaxeHna 4ernoBeka M30bITOYHBIM OaBrEeHUEM, pa3BMBaeMbiM MNpu CropaHuun

rasonapoBo3gyLUHbIX CMeCeWn, Ha pacCTosHUN ¥ OT ANULEHTPa paccymTbIBaOT cnegywwmm o6pa30M:

- BbIYMCNATCA U3BLITOYHOE AaBrieHre £ 1 UMNynbC I Mo MeToAaM, ONUCaHHBIM B NPUoXeHum E;
- CXoAsA U3 3HaYeHn ff 1 1, BBIMMCAAIOT 3HaYeHre "NpoBbuT" - oyHKLMM F, no cdopmyne

P, =5-0261F), (3.22)

e ¥V
i

2.4 9z
_ 1?5|:u:|] +[@] . 5.23
I :

Ap - n3bbiTouHoe naeneHue, Na;

i - vumnynbc BOMHbI AaBnerus, Ma-c;

- ¢ noMoubto Tabnuupl 9.2 onpeaenarT YCIOBHYHO BEPOATHOCTb NOpaXeHnA 4YenoBeka.

Tabnuua 3.2

3HauyeHns YCNOBHOW BEPOSATHOCTU NOpaXeHUs YenioBeka B 3aBucumocTu ot F

YcnoBHas Pr

BEPOSATHOCTb

nopaxenus, % 0 1 2 3 4 5 6 7 8 9
0 - 2,67 2,95 3,12 3,25 3,36 3,45 3,52 3,59 3,66
10 3,72 3,77 3,82 3,90 3,92 3,96 4,01 4,05 4,08 4,12
20 4,16 4,19 4,23 4,26 4,29 4,33 4,36 4,39 4,42 4,45
30 4,48 4,50 4,53 4,56 4,59 4,61 4,64 4,67 4,69 4,72
40 4,75 4,77 4,80 4,82 4,85 4,87 4,90 4,92 4,95 4,97
50 5,00 5,03 5,05 5,08 5,10 5,13 5,15 5,18 5,20 5,23




60 5,25 5,28 5,31 5,33 5,36 5,39 541 5,44 5,47 5,50

70 5,562 5,55 5,58 5,61 5,64 5,67 571 574 5,77 5,81
80 5,84 5,88 5,92 5,95 5,99 6,04 6,08 6,13 6,18 6,23
90 6,28 6,34 6,41 6,48 6,55 6,64 6,75 6,88 7,05 7,33

- 0,00 0,10 0,20 0,30 0,40 0,50 0,60 0,70 0,80 0,90

99 7,33 7,37 7,41 7,46 7,51 7,58 7,65 7,75 7,88 8,09

3.7 YcnoBHasi BepOSITHOCTb NOpaXeHusl YenoBeka TENSOBbIM U3My4YeHUEM onpeaensieTcs creayowmm obpasom:

a) paccuuTbiBaoTCa F, no cdopmyne

E =-1459+2 560"y, (3.24)
roe I - adbdpekTMBHOE BpEMS IKCMO3MLMU, C:

& - MHTEHCMBHOCTb TEMMOBOroO U3NnyyeHus, KBT/M2 .
I onpepensoT:
1) ans noxapos nponueos JIBXK, MK 1 TBepabix maTtepnanos
=ty xfw, (3.29)
rae f; - xapaktepHoe Bpemsl 0bHapyxeHus noxapa, ¢ (aonyckaerca npuHumats I =5c);

¥ - paccTosiHMe OT MecCTa pacrofioXeHUs1 YernoBeka A0 30Hbl (MHTEHCUBHOCTb TEMOBOIO U3NyYeHUsi He MpeBbIlLaeT
4 kB1/m? ), M;

¥ - CKOpPOCTb ABWXEHMWS YeroBeka, M/C (ZonyckaeTcst npyuHMMaTb ¥ =5/c);

2) ona Bo3AencTBus "OrHeHHoro wapa" - B COOTBETCTBUM C NpunoxeHuem [;

6) ¢ nomowb Tabnuubl 3.2 onNpedensioT YCMNOBHYK BEPOSTHOCTb Q,.,I NopaxeHnss 4erioBeka TemnnoBbIM

N3My4YeHUeM.
y -
3.8 nameuayansHbiii puck R, rog” , onpedensoT no dopmyne
N
R="0, 0(4),  (3.26)
i=1
roe in - YCNOBHas BEPOSATHOCTb MOPAXEHUS YENOBeKa Npy peanuaaunmn I -ii BETBU JIOTMYECKON CXEMbI;

- “ -1
Q[:.A!) - BEPOATHOCTb peann3aunmn B TedeHne roga 1 -u BeTBU JIOr’M4ECKOU CxemMbl, rogq |

¥ - YNCIO BETBEW NOMMYECKOWA CXEMBI.
Mpumep - PacyeT nHAMBKAYanbHOro prcka npu BeiGpoce NponaHa U3 LWapoBoro pesepsyapa.

[aHHble ansa pacyeTta



PesepByap pacnonoxeH Ha TeppuTopuUKn pe3epByapHOro napka ckrnaga CXWXEHHbIX ra3oB U umeeT obbem 600 Mo
Temnepatypa 20°C. MNoTHOCTb CXMKeHHOro nponaHa 530 kr/M> . CTeneHb 3anonHeHns pesepByapa 80% (no o6bemy).

7
YaenbHasi Tennota cropaHus nponaHa 4,6:10 ©  [x/kr. PaccTtosiHne oT pesepByapa OO 4ernoBeka, ANsi KOTOPOro
onpenensitoT WHAMBMAYanbHbIA puck, coctaenset 500 M. AHanm3 CTaTUCTMKM aBapuil mnokasan, 4YTo BEeposiTHOCTb

Bblbpoca nponaHa u3 pesepsyapa coctaenset 1-10 = rog -1
Pacuer
BbInonHUM oueHKy BEpOSTHOCTY passuTusa aBapum no tabnuue 3.1 n popmyne (3.21).

BepoATHOCTb cropaHusi NapoBO3AYLLHOW CMecH B OTKPbITOM MPOCTPaHCTBE C 0bpasoBaHWEM BOMHbI U3BbLITOYHOTO
Aasnenus (A )

Dog =1-107-0,0119 =113-1077 rog™.

BeposTHocTb 06pasoBaHust "orHeHHoro wapa" (A; ):

@,, = 1107 .0,7039= 7,039 10 rog’.

BepOFITHOCTb BOCn/1aMeHeHuna nponmea (J% )Z
@ =1-107.00287=287-107 rog™".
BepOFITHOCTVI pa3BnUTUA aBapun B OCTasribHbIX Clly4adaXx NpUHUMaKT paBHbIMU 0.
OnpegensieM 3Ha4YeHNs1 NopaxkaroLLMxX PaKTOPOB C NOMOLLILI0O METOAOB, NPUBEAEHHbLIX B NpunoxeHusx B, [, E.

CornacHo pacyeTtam, BbINOMHEHHBIM B KOHTPOMbHbLIX Mpumepax npunoxenuin [, E, usbbiTouHoe aaBnexve L u
UMMYNbC I BOMHbI [aBMNEHWsl, WHTEHCMBHOCTb TEMNOBOro W3My4YeHMs OT "OrHeHHoro wapa" &, W Bpems ero
cyuiectBoBaHuA f, Ha pacctosHun 500 M cocTaBnaoT

Ap=162 Kla, i=1000T=c; ¢,, =125 KET/NE, t,=40¢c.

B cooTBeTcTBMU C NpunoxeHnem B 3HayeHne MHTEHCMBHOCTM TEMSIOBOrO U3NyYeHUs OT Nnoxapa NponvBea nponaHa Ha
pacctosHum 500 m cocTaBnset

g, =07 KBTI .

[ns npvBeAeHHbIX 3HAaYeHU nopaxarLwmx gpakTopos no gopmynam (3.22) u (3.24) onpegensiem 3HavyeHus "npobut”
- pyHKkUMU F,., KOTOpblE COOTBETCTBEHHO COCTaBMNSIOT

FiA=a83 P =328 Fi-=0.

¥

Onsi ykazaHHbIX 3Ha4yeHun "npobut" - byHKuMM no Tabnuue 3.2 ycrnoBHas BEpPOSITHOCTb MOPaXkeHWst dernoBeka
nopaxatoLmmu dakTopamu paBHa:

L= . o _ . n_
1=0,43; N =0,04; (7 =0.
Mo dopmyne (3.26) onpegensiem MHAMBUAYanNbHbIA PUCK:

F=43107"11910% +4 0102 7039 10* =3310°° rog™".

Mpunoxenne KO
(pexomeHayemoe)

MeToA oueHKM coumnaribHoro PpUCKa Ansa HapyXHbIX TEXHOJTIOrMY4eCKUX YCTAaHOBOK



KO.1 HacTtoswun meToq NnpuMEeHnM Ond pacyeTa couuaribHoro pmucka (nanee - pVICKa) Ha Hapy>XHbIX TEXHOJTOTNMYECKUX
yCTaHOBKax Mpv BO3HUKHOBEHUWN TakMX NopaxatoLmx pakropos, Kak n30bbITOYHOE AaBneHue, pa3BnBaemMoe npu cropaHumn
rasonapoBo3gyLUHbIX CMecCeWn, N MHTEHCUMBHOCTb TEMSI0BOIO n3ny4vyeHu4a.

KO.2 OueHKy pucka NMpOBOASAT Ha OCHOBE MOCTPOEHMS NOrMYECKOM CXEMbl, B KOTOPOM Y4YUTHLIBAKOTCA pasnuyHble
VHULMMpYoLWmMe cobbiTUS U BO3MOXHbIE BapuaHThbl UX pa3BuTus. NprMep NOCTPOEHUS NOrMYEeCcKOn CXembl NPUBEAEH B
pasgene 3.2.

t0.3 PaccuuTbiBaloT BepoATHOCTM [H.A7 peanusaunm kaxgol U3 paccMaTpvBaeMbIX BETBEW NOrMYECKOW CXeMmbl.
[ns atoro ncnoneaytoT cooTHoweHus (3.1) - (3.10), npuBeaeHHbIe B pasgenax 3.3 u 3.4 npunoxexus 3.

0.4 Ecnu cTtatuctnyeckme aaHHble, Heobxoanmble ANs pacyeta BEPOATHOCTHbLIX MapaMeTpoB, BXOAALMX B (dOpMYyrbl
(3.1) - (3.10), oTCyTCTBYIOT, TO BEPOATHOCTL peanu3aunm pasnnyHblX CLEeHapneB aBapun onpeaensioT B COOTBETCTBUN C
2.4.9.

K0.5 [nsa kaxaon BETBM NOMMYECKOW CXEMbl MPOBOAAT pacyeTbl 3HAYEeHWI nopaxarolmx PakTopoB (MHTEHCMBHOCTb
TENMOBOr0 U3Ny4YeHus, ANUTENbHOCTb €ro BO34ENCTBUS, U3ObITOYHOE AaBreHWe U UMMNYMbC BOMHbl AaBMEHWs!) C
NMOMOLLLbIO METOA0B, NMPUBEAEHHbIX B NpunoxeHusax B, [, E. BelumcneHmsa npoBoasaT Ansa 3agaHHbIX pacCTOSIHUIA OT MecTa
WHUUMMPOBaHUSA aBapun. KonuuecTBo BeLlecTBa, MPUHMMAIOLLEro yyacTMe B CO34aHuM nopaxawwmx ¢akTopos,
OLeHMBAIOT B COOTBETCTBMM C pacHETHBIM BapyaHTOM aBapum.

0.6 OI'Ipe,D,EJ'IFIIOT YCInoBHbIE BEPOATHOCTU in nopaxeHua 4yenoseka Ha pasfinyHbIX PacCToAHUAX ¥ OT Hapy)KHOVI

YCTaHOBKM Npu peanusauun i - BeTBU nornyeckon cxembl. OnpegeneHns npoBoasT B COOTBETCTBUM C pa3genamu 3.6 1
3.7. CTposT rpachuieckue 3aBucumoct L = fird.

K0.7 Ha reHepanbHOM nnaHe npeanpuaTua BOKpPyr Hapy>|<H0171 YCTAHOBKU CTPOAT 30HbI NOpaXeHud, n ona KaXkgon 13
3TUX 30H onpenenarT:

- cpeaHue (Mo 30He) YCIOBHbIE BEPOSITHOCTU &,  MopakeHWsi yeroseka ( f - HOMEP 30HbI);
L

- CpeaHee Yncno ¥; niofeil, NOCTOSHHO HaXOAAWMXCSA B j -1 30He.

t0.8 BhiuncnsioT oxupgaemoe unucno M; normblimx niopei Npu peanusauun i -il BETBU JIOMVHECKOW CXEMbI MO
dopmyne

k
N; =D O, (0

J=1

rae E - yncno paccMaTpuBaeMbiX 30H MOpa)eHud, Bb|6|/|paeM0e nmcxoga M3 TOro, 4YTto BHe It -n 30HbI BCe

aHauenms o = 1107 ron™", aB k -1 30He xoTsi 6b1 OHO U3 3HaveHHit E 107 rogl

0.9 CoumanbHbIi pUck & paccuuTbiBalOT No hopmyne

I
5=>"004), (0.2

i=1

rae [ - uMcno BeTBeit nornyeckon cxembl, Anst kotopbix M; = My (M, - oxugaemoe uvcno norvbLuivx niogei, ans

KOTOPOro OLieHMBAETCs coumanbHbli puck. flonyckaeTca npuHumate My =10).

Ecnn gns Bcex BeTBEW JIOrMYECKOW CXEMbl BbINOMHAETCH YCrnoBue N!- <NI:I , TO paccMaTpuBakdT nNonapHbie

coyeTaHus BeTBEW JIOrM4eCcKon CXembl (peanmaauwﬂ B TeYyeHue roga OByX BETBEW JIOrMyecKkon CXGMbI), ana KOTopbIX
BbINOJIHAETCA yChnoBue:

Ny =N+ N 2Ny (03)



Mpv aTom &, paccunTbiBaloT Mo hopmyre

5, = > 00404, (0.4)

i
rae (XA 3.CX A ) - BeposTHOCTM peannaaumn BeTBeit iy U i; AepeBa cobbITUI COOTBETCTBEHHO.

B dopmyne (l0.4) cymmumpoBaHne npoBOoAdAT MO BCEM Napam BETBEWN FIOrMYECKON CXeMbl, AN KOTOPbIX BbINOMHAETCS
ycnosue (10.3).

Ecnu H1 anst ogHolt napbl BeTBel Nornyveckoit cxembl ycriosue (K0.3) He BbINOMHAETCS, TO &, NPUHUMaIOT paBHbIM O.

Mpumep - PacyeT coumansHOro pycka npu BeIGpoce nponaHa 13 WapoBoro pesepeyapa

[aHHble ans pacyeta

PesepByap pacnonoxeH Ha TeppuTOpUM pe3epBYyapHOro napka CKraga CXWMXEHHbIX ra3oB u umeet obvem 600 m?
(pucyHok KO.1). TemnepaTypa 20°C. MNMnoTHOCTb CXWxeHHoro nponaHa 530 kr/M> . CTeneHb sanonHeHus pesepByapa

7
80% (no ob6bemy). YoenbHasa Tennota cropaHua nponana 4,6-10°  [x/kr. YucneHHOCTb nepcoHana, obcnyxmnBaroLlero
cknag, - 15 ven. Pexum paboTbl - TpeXCMeHHbIN. C 0QHOWM CTOPOHbLI CKMafa OT €ro BHELUHEN rpaHulbl pacronoxeHa

TeppuTOpUsi CadoBO-AAYHbIX Y4YacTKOB C MNOTHOCTbIO 3aceneHuns 200 yen/km < . [anee Haxogutca Xunas 3oHa C
NNOTHOCTbIO 3aceneHus 2000 yen/km > (pncyHok KO.1) AHanu3 cTaTUCTMKM aBapui nokasarn, YTo BEPOSTHOCTb Bblbpoca

npornaHa u3 pesepsyapa coctasnget 1:10 = rog -

Cxaad cxuxentbx yzaebodopodHwr 2asol
Peseplyapwsid napw
Jymawa v Buwuaxnopuda
Yucnewsocme '@ ; [aYe][e)a)
nepcoHana I ® 00|00

5 yan. h flaomuocme
s Peseplyapwwy napx HOCeABHUR
3 JuxnopImaka 200 ven/wn’
: ® © o ;
S AGMHOC M
E] T 4] D @ HOCeABNUR

2000 qenﬂrﬂz

o O O O
L1 Cadobo-davuwe D

yvacmxu
700 M

I Xunrag 3040

M 1 1000 HI




e - byTtaH
0 - BUHWUAXNopuz

e - ANXXNOp3TaH

. - aBapuiiHbIN pesepByap

PucyHok K0.1 - Cxema TeppuTopuM cknaga v npuneratLei K HeMy MeCTHOCTM

Pacuet

CornacHo pac4yeTaMm, BbINOJIHEHHBIM B KOHTPOJIbBHOM nMNpuMepe MNpunoXxXeHua 3, BEPOATHOCTMN CropaHua
I'IapOBO3/J,yLLIHOl7I CMecu c 06paSOBaHVIEM BOJTHbI AaBleHu4, o6pasoBaH|/|9| "OrHeHHoro wapa" 1 BocnnameHeHns nponvea
COOTBETCTBEHHO COCTaBNAT

Jeq =119-107° rog™; @, =7.039-107 roa’, @, ,=287-107° rog”.

BepOﬂTHOCTM pas3BnUTUA aBapun No ocTtaribHbIM BapuaHTam NpuHUMaroT paBHbIMU 0.

B cootBetctBUMM C npunoxeHusmu B, [, E paccumTbiBaem 3HayeHWs nopaxarwlmx (GakTopoB, COOTBETCTBYHOLLMX
paccmatpuBaeMbiM BapuaHTam FOrMYECKON CXeMbl, U 3Ha4YeHWs YCIOBHbIX BEPOSTHOCTEN MOpaXeHUs 4ernoseka in

(cornacHo NpunoxeHnto 3) Ha pasnnyHbIX PacCTOSHNAX OT aBapuUINHOIO pe3epByapa.

Bblbnpaem pacctosiHus ot 100 go 1000 m yepes kaxable 100 M.
BbluncneHHble 3Ha4YeHUst in HaHocuM Ha rpaduk (pucyHok H0.2).

[ponssoanm pasgeneHne TeppuTopmun Ha 30HbI MOPaXKEHWUS.

LienecoobpasHo npoBecTu pasgeneHne Ha Tpu 30Hbl - A, B, B, a umeHHo:

A
- 30Ha A - TeppuTopus cknana (KonuuecTeo Yernosek, NOCTOSAHHO NpebbiBaloluX B 30He A, - ' =15/3=5 yenosek);

- 30Ha b - TeppuTOpUS, 3aHMMaeMas cafoBO-AaYHbIMK yY4acTKaMm [KONUYECTBO YeroBek, NOCTOSIHHO NpebGbiBalowwmX B
3 3 3
30He B,- " = @ &, (7 - NNOTHOCTL 3aceneHns, 5 - nnowiaab, 3aHNMaemMasi CafoBo-AaqHbIMU yyacTkamm)];

- 30Ha B - Tepputopus, 3aHUMaemasi XWUIoON 30HOW [KONMMYECTBO YENOBEK, MOCTOSIHHO NpebbiBalowmux B 30He B, -

nt = pB.S', (pB - MMNOTHOCTbL 3acenexHns, 5 - Nnouiaab XWUrow 30HbI, nk , n? - npvBenexbl B Tabnumue K0.1)].

Tabnuua 0.1

Pe3yanaTb| BbIYMCIIEHMI, HeoOXogumble AnA onpepgeneHunsa counanbHOro pucka

30Ha PaccTtosHue ot Yucno YCnoBHbIE BEPOATHOCTHU Oxupaemoe yncno
pesepByapa, M Yyernosek nopaxeHusi Yenoseka (cpeaHue nornbLLnx Yenosek
B 30He no 30Ham)

Q.:'ﬂ . DI Q:m e D2 Qn A o n

n

A | 300 5 92 97 0 5 5 0

Il 400 22 81 83 0 18 18 0

) 1] 500 28 51 19 0 14 5 0



\ 600 34 28 1 0 10 0 0
\% 700 40 14 0 0 6 0 0
VI 800 480 7 0 0 34 0 0
B Vi 900 534 3 0 0 16 0 0
VIl 1000 596 2 0 0 12 0 0

[ns 6onblien TOMHOCTU pacyeTa pasaensem TeppuTtopumio 30H b n B Ha noasoxsbl ( ¢ Il no VIII), cnegytowme ogHa 3a

B
apyron yepes kaxagble 100 m (pucyHok HO.2), n onpegensem yucno nogen nt , ', NoCTOsIHHO NpebbIBaOLLMX B 3TUX
noasoHax (tabnuvua HO.1).

C nomowbto rpacuka (pucyHok H0.2) u dopmynsl (HO.1) onpegensiem cpegHue no noasoHam I-VIII ycrnoHble
BEpOATHOCTN nopaxeHus yenoseka (Cn#, 00" (ON) n oxupaemoe uncno normbwmx niogeit W; npu peanusaumm

COOTBETCTBYIOLLMX BapMaHTOB NOrMYECKON CXeMbl (Ansi NoA30HbI | onpegeneHne NpoBOAAT MO BHELUHEN rpaHuLe 30Hbl).
PesynbTaThl onpeaeneHusa npueegeHsl B Tabnuue HO.1.
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Paccmornue om pesepdyapa, N

1 - noxap nponuea; 2 - "orHeHHbIN Wwap"; 3 - cropaHne ¢ pasBUTUEM U30bLITOYHOIO AABNEHUS,

4 - noporosoe 3HaueHne I =1 107% rog !

PucyHok H0.2 - 3aBncrMOCTb YCrOBHOW BEPOSITHOCTU NOpPaXKeHUs YeroBeka Qn, Ha pasnM4YHbIX PACCTOSIHUSAX OT
pe3epByapa

Ha ocHoBaHWMM NomnyYeHHbIX pe3ynbTaToB 1 ¢ nomoLLbio dopmynel (KO.2) onpegensiem coumanbHbIn pyuck

F=11910° +7 039 10 * =7 210

MpunoxeHune A

Buonuorpacumsn

[1] CHwuIM 2.01.02-85 lMpoTuBonoXapHble HOPMbI



[2] CHwuI 2.09.03-85 CoopyxeHns NPOMBILLIIEHHBIX NPeanpUATUiA

[3] CHwuIT 2.04.05-91 OTonneHue, BEHTUNSALMSA N KOHOULMOHUPOBAHNE

[4] CHwuI 2.04.09-84 lNMoxapHasi aBTOMaTUKa 30aHNIA U COOPYXEHUN

[5] CHwuI 2.11.03-93 Cknagbl HedTn 1 HebTenpoaykToB. [MpoTBONOXapHbLIE HOPMBbI

[6] HIMB 21-94 Cunctembl a3pO30MbHOro TyLIEHUs NoXapoB. BpeMeHHble HOpMbI M NpaBuna MNPOEKTUPOBAHUA ©
akcnnyatauum

TekcT AOKyMeHTa CBEpEH Mno:
oduumaneHoe n3gaHve
M.: UMK N3paTenscTBO cTaHgapTos, 1998

FOCT P 12.3.047-98 CCBT. NoxapHaa 6e3onacHOCTb TEXHONOrM4Yeckux npoueccoB. O6wwume
Tpe6oBaHus. MeToabl KOHTpONS

Bua pokymeHTa:
MoctaHoBneHune MNocctangapta Poccnm ot 03.08.1998 N 304
FOCT P o1 03.08.1998 N 12.3.047-98

MpuHaBwWMK opraH: NocctaHgapT Poccun
Crartyc: [evictBytowunii

Tun gokymeHTa: HopmMaTMBHO-TEXHUYECKUI JOKYMEHT
[Oarta Hauyana geunctBua: 01.01.2000

Ony6nukoBaH: oduymnansHoe nganue, M.: UMK Usgatensctso craHgapTos, 1998 rog

CcbinaeTtcsd Ha

FOCT 12.1.004-91 CCBT. NoxapHas 6esonacHocTb. O6wme TpeboBanus (¢ NameHeHnem N 1)
MoctaHoBneHue MNocctaHgapta CCCP o1 14.06.1991 N 875
FOCT ot 14.06.1991 N 12.1.004-91

FOCT 30247.1-94 KoHCTpyKumm cTpouTenbHble. MeToabl nCnbiTaHU Ha OTHECTOMKOCTb. Hecylwime n orpaxagatowme
KOHCTPYKUUK

MocTtaHoBneHne MuHctpos Poccum ot 23.03.1995 N 18-26

FOCT ot 23.03.1995 N 30247.1-94

FOCT 30247.0-94 KoHcTpyKkumm cTpouTenbHble. MeToabl ncnbiTaHW Ha orHecTonkocTe. ObLne TpeboBaHus
MoctaHoBneHne MuHcTpos Poccum ot 23.03.1995 N 18-26
FOCT ot 23.03.1995 N 30247.0-94

CHwuI1 2.01.02-85* MNMpoTrBoOnoXapHbIe HOPMbI
MocTtaHoeneHwne MNocctposa CCCP ot 17.12.1985 N 232
CHulM o1 17.12.1985 N 2.01.02-85*

@ CHwuIM 2.04.09-84 MoxxapHasn aBToMaThKa 34aHUIN N COOPYXXEHWUI (HE AeUCTBYEeT He TeppuTopun PP)
MoctaHoeneHue MNocctpos CCCP o1 29.12.1984 N 229
CHwulM 01 29.12.1984 N 2.04.09-84

CHwI 2.11.03-93 Cknagbl HedbTV 1 HedTenpoAyKToB. MPOTUBONOXaPHLIE HOPMbI
MoctaHoBneHue MNocctpos Poccum ot 26.04.1993 N 18-10



CHwulM o1 26.04.1993 N 2.11.03-93

ul 2.09.03- OOPYKEHWSA NPOMBbILLMEHHBLIX NPeanpPUATUIA
CH M 2.09.03-85 C 7
MoctaHoeneHue MNocctpos CCCP o1 29.12.1985 N 263

CHulM o1 29.12.1985 N 2.09.03-85

FOCT 19433-88 INpysbl onacHble. Knaccudukaumsa n mapkuposka (¢ MamerneHnem N 1)
MoctaHoBneHue MNocctaHgapta CCCP ot 19.08.1988 N 2957
FOCT ot 19.08.1988 N 19433-88

FOCT 12.3.046-91 CCBT. YcTaHoBKM NoxapoTylleHnss aBTomatuydeckme. Oblime TexHnyeckme tpebosaHns
MoctaHoBneHue NocctaHgapta CCCP o1 29.12.1991 N 2382
FOCT o1 29.12.1991 N 12.3.046-91

FOCT 30247.2-97 KoHCTpyKummn cTpouTenbHble. MeToabl UCNbITaHWI HA OrHECTOMKOCTL. [1Bepyn 1 BopoTa
MoctaHoBneHme MuHcTpos Poccum ot 21.02.1997 N 18-10
FOCT ot 23.04.1997 N 30247.2-97

FOCT 15140-78 MaTepuanel nakokpacodHble. MeToabl onpeaenexnus agresun (¢ Uamenennamm N 1, 2, 3)
MoctaHoBneHue MNoccraHgapta CCCP o1 18.05.1978 N 1336
FOCT ot 18.05.1978 N 15140-78

Ha Hero ccbinaroTcs

06 obecneyeHnn TEPMUHOMNOMMYECKOrO eANHCTBA HOPMATMBHOW M NPaBoBON 6a3bl B 0611aCTU MPOMBbILLNEHHON
6e3onacHocTn
YkasaHue NocroptexHagsopa Poccun ot 27.02.2004 N Y-6

06 ytBepxaeHun MpaBun 6e3onacHOCTU NPy NPOM3BOACTBE BOAOPOAA METOAOM 31eKTponn3a Boabl
MoctaHoBneHue MocroptexHagsopa Poccun ot 06.06.2003 N 75
B ot 06.06.2003 N 03-598-03

06 ytBepxaeHun O6LWLKMX NpaBun B3pbiIBOOE30MacHOCTU AN B3PbIBOMOXAPOOMNACHBIX XMMUYECKUX,
HedTEXMMUYECKMX N HeTenepepabaTbiBatoLLMX NPOU3BOACTB

[MNocTtaHoBneHwue MocroptexHaasopa Poccum ot 05.05.2003 N 29

MB o1 05.05.2003 N 09-540-03

HopMbl, NpaBuna n HopMaTuBbLl OPraHOB rOCYAapCTBEHHOrO HaA30pa

Mocobue no oxpaHe Tpyaa rmaBHOMY MHxeHepy APCY (O30M)
PacnopspkeHne MuntpaHca Poccun ot 29.01.2003 N OC-36-p
HopmaTtuBHble AOKYyMEHTbI, MPUHMMaeMble OTPacrneBbIMU MUHUCTEPCTBAMMN

NamereHne N 1 HIMB 88-2001 YcTaHOBKM NOXapOTyLLEHMS U curHanusauui. Hopmel u npaeunna NnpoeKkTMpoBaHns
Mpukas FYIMC MYC Poccunm ot 31.12.2002 N 60

HMB o1 31.12.2002 N 88-2001

HopmaTtuBHble AOKYMEHTBI rOCYAapCTBEHHOWM NPOTMBOMNOXapHoOW cnyx6bl MB[] Poccuu, cornacoBaHHble ¢ MoccTpoem
Poccumn

HIMB 88-2001 YcTaHOBKM NOXapoTyLUEeHNst u curHanm3aumu. Hopmel 1 npasBuna npoektupoBaHus (¢ NameHennem N
1)

Mpuka3s MYIMC MYC Poccunm ot 04.06.2001 N 31

HIMB ot 04.06.2001 N 88-2001

HopmaTtuBHble AOKYMEHTbBI rOCyAapCTBEHHOWM NpPOTUBONOXapHOW cnyx6bl MB[, Poccun, cornacoBaHHble ¢ FoccTpoem
Poccun

El O6 yTBEPXOEHUM NEePeYHE HOPMATMBHbIX JOKYMEHTOB MO NoxapHoi 6e3onacHocTu
Mpukas MBL Poccum ot 21.05.2001 N 30



FOCT P 51330.9-99 (M3K 60079-10-95) SnekTpoobopyanoBaHue B3pbiBo3awmeHHoe. Yactb 10. Knaccudmkaums
B3PbIBOOMNACHbIX 30H

MoctaHoBneHue MNocctaHgapta Poccnm ot 09.12.1999 N 499-ct

FOCT P o1 09.12.1999 N 51330.9-99

TemaTtukun

OcHoBHble BpeaHble NPON3BOACTBEHHbIE (haKTOpbl YCNOBUI TpyAa, NpodeccnoHanbHble 3abonesaHns n mepbl
NpoOgUNaKkTUKK

CTpounTensCcTBO 1 apxuTekTypa

KanutanbHoe cTponTenscTBo (06Lmne BOonpochl)

CrtpouTtensHoe npoussoacTtso (K 12)

MoxapHas 6esonacHocTb (K 21)

O6Lwue TexHUYeCKe BOMNMPOCkl OpraHM3aunm CTpouTenbCTea

[NoxapHbIi Hag3op

MoxapHas 1 B3pbiBHasa 6e30MacHOCTb

lMponssoacTBEHHas Mbinb, NbiNeBas NaTonorusa 1 ee NpodunakTuka

3awwTa ot noxapos (13.220)

OxpaHa oKkpyXatoLLen cpefbl, 3aluTa YenoBeka oT BO3AENCTBUSA OKpyxatoLLen cpeapbl. besonacHocTtb (13)
MpoTtuBonoxapHble cpeactea (13.220.20)

BesonacHocTb



