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HAUMWOHANBbHBLIAU CTAHOAPT POCCUUCKON SGEOEPALUMNU

Cuctema ctaHgapToB 6e3onacHoOCTU TpyAa
NOXXAPHASA BE3OMNACHOCTb TEXHOJIOTMYECKUX NMPOLIECCOB

O6uwue TpeboBaHus.
MeToabl KOHTpoONs

Occupational safety standards system. Fire safety of technological processes.
General requirements. Methods of control

Oata BBegeHna — 2014—01—01
1 Obnactb NpuMeHeHus

HacToswuii ctangapT yctaHaBnmMBaeT obLume TpeboBaHUsi No)kapHoi 6e30MacHOCTM K TEXHONOMMYECKUM
npoLieccamM pasnmnMyHoro HasHa4YeHUs NMPU X NPOEKTUPOBAHNM, CTPOUTENBCTBE, PEKOHCTPYKLIMK, BBOAE B SKCMITY-
aTaumto, aKcniyaTaumm 1 NpekpaLleHnn SKCryaTaumm, kanuTtarbHOM PEMOHTE, KOHCEpBaLWK, YTUNM3aLnK, a Tak-
e npu paspaboTke 1 USMeHeHU HOPMaTVBHLIX JOKYMEHTOB MO NoXapHOW 6e30MacHOCTM Ha 06 bekTax 3aluThl U
npv pa3paboTKe Y USMEHEHWW TEXHOIOMMYECKNX YacTel NMPOEKTOB U TEXHONOMMYECKUX PETNTaMEHTOB.

HacTtosilumin ctaHgapT He pacnpocTpaHsieTcst Ha:

- sAepHble peakTopbl U NPeanpUsTUS MO NPOU3BOACTBY, NepepaboTKe U XpaHEHNIO PaAMOaKTUBHbIX BELLECTB
1 MaTepuaros;

- NPeanpusiTAS MO NPOU3BOACTBY Y XPaHEHWIO NPOMBILLIIEHHbIX B3PbIBYATLIX BELLECTB 1 60enpunacos;

- KOCMUYECKME 0B BEKTLI U CTAPTOBbIE KOMMIEKCHI;

- 06bEKTbI, CBA3aHHbIE C NPOBEAEHMEM NOABOAHLIX Y MOA3EMHbIX paboT;

- 0GbeKTbI Mo NepepaboTKe U NMKBUAALIMN TOKCUYHBLIX OTXOAOB;

- 06BEKTBI MO YHUUTOXEHMIO XMMUYECKOTO OPYXKMS.

2 HopmaTuBHbIe CCbINKK

B HacTosiLem cTaHoapTe UCNonb3oBaHa HOPMATMBHAS CCbIfika Ha cCneayoLni CTaHaapT:
MOCT 12.1.044—89 (MCO 4589—84) Cuctema ctangapTtoB 6e3onacHocTi Tpyaa. [NoxapoB3pbIBOONACHOCTb
BeLleCTB 1 MaTepunanos. HomeHmaTypa rnokasarenemnu MeTOAbl nx onpeneneHuns.

MpumeyaHune— MNpn NoNb30BaHUM HACTOALWMM CTaHOAPTOM LieniecoobpasHo NpoBEPUTL AENCTBUE CCbINOY-
HblX CTaHZapTOB B MHGOPMALMOHHOW cucteme o6LLero nonb3oBaHWa — Ha oduumanbHom cante PegepanbHoOro
areHTCTBa MO TEXHUYECKOMY PErynupoBaHuio 1 METPONOMMK B ceTU VIHTEPHET 1nn Mo eXerogHoMy MHGMOPMaLMOHHOMY
ykasaTento «HauuoHanbHble cTaHaapTbl», KOTOpbIA onybrnnkoBaH NMo COCTOSIHUIO Ha 1 siHBapsi Tekyllero roga, U Mo
BbINyCKaM €XeMeCSYHOro MH(MOPMaLMOHHOTO ykasaTensl «HauuoHarnbHble cTaHaapThl» 3a Tekyluuid rod. Ecnm 3ameHeH
CCbINMOYHbIN CTAHAAPT, Ha KOTOPLIA JaHa AaTUPOBaHHAsi CChINka, TO PEKOMEHOYETCS MCMOMb30BaTb BEPCUIO 3TOTO CTaH-
JapTa C yka3aHHbIM Bbille rooM yTBepxaeHust (MpuHaTUs). Ecnv nocne yTBepXaeHUst HacTosLLero ctaHgapTta B CCbl-
NOYHbIA CTAHAAPT, Ha KOTOPLIA AaHa AaTUPOBaHHAs CChblNka, BHECEHO M3MEHEHMWe, 3aTparvBalollee MoNoxeHue, Ha
KOTOpOE [aHa CCbifika, TO 3TO MOMOXEHWE PEKOMEHAYeTCs NpuMeHaTb 6e3 yyeTa AaHHOro M3MeHeHusl. Ecnu cebinoy-
HblA cTaHOApT OTMeHeH 6e3 3aMeHbl, TO MONoXeHMe, B KOTOPOM [aHa CCbifika Ha HEro, PEKOMeHAyeTCsl MPUMEHSTL B
YacTu, He 3aTparvMBatoLLEel 3Ty CCbIMKY.

U3paHue odmumansHoe
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3 TepMmuHbI M onpeaeneHus

B HacTosILLeM cTaHgapTe NCNonb30BaHbl CReayLMe TEPMUHbBI C COOTBETCTBYOLLUMW ONPEeAeNEHNAMU;

3.1 aBapusi: PaspyLueHne COOpYXEHUIM 1 (UTN) TEXHNYECKNX YCTPOWCTB, NPUMEHSEMbIX Ha ONMacHOM Mpo-
N3BOLCTBEHHOM OObEKTE, HEKOHTPONMPYEMBIN NoXap 1 (UNn) B3pbIB, 1 (M) BbIOPOC ONacHbIX BELLLECTB.

3.2 aHanu3 onacHocTu: BbisiBNeHne HexxenaTenbHbIX COObITUI, BNEKYLLMX 3a cODOM peanunsaumio onac-
HOCTW, aHanmn3 MexaHU3ma BO3HVKHOBEHMS Takmx cobbITWI 1 MacluTaba nx BeNnYmHbI, COCOBHOMo oka3aTk nopa-
»Kawllee aencTeue.

3.3 6e3onacHocTb: COCTOSAHME 3aLLMLLEHHOCTM NpaB rpaxaaH, MPUpPoaHbIX OO HLEKTOB, OKPY>KatoLLIEN Ccpe-
bl U MaTepurarnbHbIX LEHHOCTEN OT NOCMeACTBUM HECHACTHBIX CIy4YaeB, aBapuii 1 KaTacTpod Ha NPOMbILLIEHHbIX
obbekTax.

34

B3pbIB: BbICTpoe Xumnyeckoe npeBpaLLeHne cpefbl, CONPOBOXAAOLLEECS BblaeNeHNeM SHepPrun 1 ob-
pa3oBaHMeM CXKaTbIX ra3oB.

depnepanbHblii 3aKoH « TEXHUYECKMI pernaMeHT o TpeOoBaHUSIX NOXapHOW 6e30nacHOCTU» OT 22 utons
2008 r. Ne 123-03, ctatba 2, u. 3 [1]

3.5 Bpems cpabaTbiBaHUs U BpeMs OTKIo4YeHUsA: [poMeXyToK BpeMeHM OT Havara BO3MOXXHOrO Mo-
CTYNJIeHWs TOPIOYEro BelLecTBa 13 TpybonpoBoaa (nepdopauusi, paspbls, U3MEeHEeHNE HOMMHAIbHOTO AaBIeHUs!
W T. N.) 4O NOSTHOTO NPeKpaLLeHUsi MOCTYMIEHNS ra3a UIv XXUOKOCTU B MOMELLEHME.

3.6 roptoyast Harpy3ka: [optoune BelecTBa U MaTepuarbl, PacrnonoXeHHbIe B MOMELLEHVN UM Ha OTKpPbI-
TbIX MIioLLlaaKax.

3.7

roproyas cpepa: [optoyas cpega — cpefa, cnocobHas BoCnnaMeHsTbCSa Npy BO3OENCTBUM UCTOYHUKA
3aXUraHus.

®enepanbHbIv 3aKOH « TEXHNYECKMI pernaMeHT o TpeboBaHUSAX NoxapHon 6e30nacHOCTU» OT 22 nions
2008 r. Ne 123-93, ctatbs 2, 4. 6 [1]

3.8

AONYCTUMbIN NOXAaPHbIN PUCK: [1OXapHBIA PUCK, YPOBEHB KOTOPOTO AOMYCTUM U 06OCHOBAH UCXOAS U3
coumanbHO-3KOHOMUYECKMX YCIOBUN.

®enepanbHbIv 3aKOH « TEXHNYECKMIM pernaMeHT o TpeboBaHUSAX NoxapHon 6e30nacHOCTU» OT 22 uions
2008 r. Ne 123-93, ctaTtba 2, 4. 8 [1]

3.9

MHAMBUAYanbHbIN NOXapHbINA PUCK: [1OXapHBIV PUCK, KOTOPbIN MOXET NPUBECTU K rmbenmn Yyenoseka B
pesyrnbTaTe BO3AEeNCTBUS ONacHbIX hakTopoB noxapa.

®efgepanbHbIi 3aKOH « TEXHNYECKMI pernamMeHT o TpeboBaHUSAX NoxapHon 6e30nacHOCTU» OT 22 nions
2008 r. Ne 123-93, ctathd 2, 4. 9 [1]

3.10

HOpPMaTMBHbIE JOKYMEHTbI MO NoXapHon 6e3onacHocTu: HaunoHanbHble cTaHaapThbl, CBOAbI Npa-
BUI, coaepxalme TpeboBaHms noxapHo 6e30MacHOCTU, a TaKKe UHbIE AOKYMEHTLI, coaepaliumne TpeboBaHus
noXxxapHor 6e30nacHOCTU, NPUMEHEHME KOTOPbIX HAa A0OPOBONBHOM OCHOBE 0becnedmBaeT cobnoaeHne Tpebo-
BaHuWI HacTosiwero ®eaeparnbHOro 3akoHa.

PenepanbHbIf 3aKOH « TEXHUYECKUIA pernaMmeHT o TpeboBaHMsAX NoxapHon 6e3onacHocTMy OT 22 uions
2008 . Ne 123-03, ctatba 4, u. 3 [1]

3.11 orHeHHbIN Wap: KpynHomaclutadHoe anddy3voHHOEe ropeHne, peannsyemoe npu paspbiBe pe3epsy-
apa C roptoden XXMaKOCTbIO UMK ra3oM Mo AAaBMEeHNEM C BOCMITAMEHEHNEM COAEPXKMMOro pe3epByapa.

3.12 onacHocTb: [oTeHumansHas BO3MOXXHOCTb BO3HMKHOBEHUSI NMPOLIECCOB UK SIBIIEHWUIA, CIOCOOHbIX BbI3-
BaTb Nopa)keHWe NoAen, HAaHOCUTbL MaTepuarnbHbIR yiiepb 1 pa3pyLuMTENbHO BO3AENCTBOBATL HA OKPYKaOLLLYHO
atMmocdepy.

3.13 onacHbI napameTp: [MapameTp, KOTOPbIV NPU OOCTMXKEHUN KPUTUYECKUX 3HAYEHWIA CNOCOOeH co3aa-
BaTb OMNACHOCTb ANs pacCMaTpMBaEeMOro pofa AeSITENbLHOCTY.
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3.14

onacHble dakTopbl noxapa: PakTopbl Noxapa, BO3AENCTBUE KOTOPbIX MOXET NPUBECTU K TpaBme,
OTpaBeHuIo UNn rnbenm Yenoseka v (Mnn) K MaTepuansHoMy yLLepoy.

PenepanbHbIf 3aKoH « TEXHUYECKUI pernamMeHT o TpeboBaHMSAX NOXapHoM 6e3onacHoCTMy OT 22 uions
2008 . Ne 123-03, ctatbsa 2, 4. 17 [1]

3.15

noxap: HekoHTponmpyemoe ropeHme, npuimHsoLWee maTepmnanbHbli yLlepo, Bped XnsHn u 30opoBbio
rpaxaaH, nHtepecam obLuecTBa 1 rocygapcrea.
dPepnepanbHbIv 3akoH «O noxapHon 6esonacHocTuy ot 21 aekabps 1994 r. Ne 69-d3, ctatbs 1 [2]

3.16

noxapHas 6esonacHocTb: COCTOAHNE 3aLUMLLEHHOCTU IMYHOCTU, UMYLLLECTBa, obLLecTBa 1 rocyaap-
CTBa OT NOXapoB.
depnepanbHbIv 3akoH «O noxapHon 6esonacHocTuy ot 21 gekabps 1994 r. Ne 69-d3, ctatbs 1 [2]

3.17 noXapHasi Harpy3ka: KonunyecTtBo TENnoThl, KOTOPOE MOXET BblAEITNTbCA B NOMELLEHNN NPU NOXKape.
3.18

nokapHasi onacHoOCTb o6bekTa 3awmnTbl: COCTOsIHME 0ObEKTa 3aLNThI, XapaKTepr3yemMoe BO3MOXHO-
CTb0 BO3HVUKHOBEHWS M pa3BUTKS NoXapa, a Takke BO3AENCTBUSA Ha M4SN U UMYLLLECTBO ONacHbIX (hakTopoB
noxapa.

depeparnbHbI 3aKOH « TEXHUYECKMIN pernameHT o TpeboBaHUSX noXkapHon 6e3onacHoCTU» OT 22 MUons
2008 1. Ne 123-93, cTtatbs 2, 4. 22 [1]

3.19

noXKapHbIM puck: Mepa BO3MOXHOCTM peanm3aLmmn NoxXapHoOM OnacHOCTN 00bekTa 1 ee NocrneacTBUi
ONs nogen u MatepuarnbHbIX LEHHOCTEN.

depepanbHbI 3aKOH « TEXHUYECKUIA pernaMeHT o TpeboBaHMsIX NoXapHON 6e30macHOCTMY OT 22 1ions
2008 r. Ne 123-d3, ctatha 2, 4. 28 [1]

3.20 noxapoonacHas cutyauus: Cutyauus, xapakTepusyoLasics BEPOSTHOCTHH BO3HMKHOBEHMS NOXa-
pa C BO3MOXXHOCTbHO AarnbHENLLIErO ero pasBuTms.

3.21 nokasaTenb NOXXapHOM oNacHOCTU: BennunHa, KoNMYeCcTBEHHO XapaKTepuayoLLas kakoe-nnbo CBoW-
CTBO NOXXapHOW ONacHOCTW.

3.22 npoeKTHas aBapus: ABapus, 4N NpeJoTBPaLLEHNsI KOTOPOW B MPOEKTE NPON3BOACTBEHHOIO OO bEK-
Ta NpeayCMOTPEHbI CUCTEMbI 0OecneyeHms 6e30nacHOCTU, rapaHTupyoLme obecnevyeHne 3afaHHOro YPOBHS
GesonacHocTu.

3.23 pasrepmeTu3sauus Kak cnoco6 B3pbiBo3awWwmTbl: Hanbonee pacnpocTpaHeHHbIn cnocob noxapo-,
B3pbIBO3aLLMTbI 3aMKHYTOro 060pyA0BaHNs 1 NOMELLEHWIA, 3aKIoYaoLWMIACA B OCHALLEHUW UX MPeAOXPaHNTENb-
HbIMU MembBpaHamu 1 (Mnu) pyrMMun pasrepMeTU3MpyoLLIMMIM YCTPOMCTBaMM C Takon Ninowaabio cCOpoCcHOro ce-
YeHust, KoTopasi JocTaTouHa AN NPefoTBpaLLeHNs pa3pyLleHns 06opyaoBaHMs U NOMELLEHMS OT pocTa n3bbl-
TOYHOrO AaBMNEHNUS NPW CrOPaHWUN rOPHOYMX CMeCcen.

3.24 pa3mep 30HbI: [1pOTSKEHHOCTb OrpaHNYEHHOM KakMM-Nmbo 06pa3om 4acTu NPOCTPaHCTBA.

3.25

coumanbHbIN NOXapHbIN puck: CTeneHb ONAcHOCTU, BedyLLen K rmbenu rpynnbl ftogen B pesynsrate
BO3[eNCTBUSI ONacHbIX hakTopoB rnoxapa.

denepanbHbI 3aKOH « TEXHUYECKUIA pernaMeHT o0 TpeboBaHMsIX NoXapHOM 6e30MacHOCTMY OT 22 1ons
2008 r. Ne 123-®3, ctatba 2, 4. 43 [1]

3.26 cueHapwui pa3BuTUsi noxapa: Moaenb nocrneaoBaTenbHOCTU CODbITUI C ONpeaeneHHON 30HON BO3-
OEeNCTBUSA onacHbIX hakTOPOB Ha NioAewn, 34aHns1, COOPYXXEHUS U TEXHOMNOrM4Yeckme npoLecehbl.

3.27 TexHONoOrn4Yyecknn npouecc: Yactb NponM3BOACTBEHHOrO NpoLecca, CBA3aHHasa ¢ AeNCTBUAMMU, Ha-
npaBrneHHbIMU Ha U3MEHEHWe CBONCTB 1 (MnK) COCTOSIHMS obpalLLlaloLLMXCs B NpoLecce BELECTB U U3AENUN.
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3.28

TexHonornyeckas cpeaa: Belectsa n matepuansl, obpaliatoLmecs B TEXHOMOINMYECKON annaparype
(TexHonornyeckom cmcteme).

®enepanbHbIf 3aKOH « TEXHUYECKUA pernameHT o TpeboBaHUsAX noxapHon 6e3onacHoCcTuy OT 22 uions
2008 r. Ne 123-93, ctatbs 2, u. 3 [1]

3.29 TexHonornvyeckasa ycraHoBKa: [1pOM3BOACTBEHHbIN KOMMMEKC 30aHWUNA, COOPYXXEHUN U HAPY>KHbIX
YCTaHOBOK, PaCMONIOXEHHbIX HA OTAENbHON NoLwaake NpeanpusaTis 1 npegHasHayveHHbIN 4115 OCYLLECTBNEHNUS
TEXHOOMMYEeCKOro npoLecca Npon3BoacTaa.

4 O6wWme NonoxeHus

4.1 T'pn TEXHWNKO-3KOHOMMNYECKOM 0B0CHOBaHUM CTPOUTENBCTBA, MPOEKTMPOBAHNMN TEXHOOMMYECKOro Npo-
Lecca v pasmeLLeHn TEXHONOrMYecKoro 06opyaoBaHNs AOMMKEH NpeaycMaTpMBaTbCst KOMMIEKC Mep no obecne-
YEHMIO NOXapHOM 6e30MacHOCTU.

4.2 OueHky noxapHon 6e30nacHOCTN MPOM3BOACTBEHHbIX OO BEKTOB OCYLLECTBIIAIOT C MOMOLLbIO KPUTEPHEB:

- IHAMBWAYarbHOrO MOXapHOro pUcka;

- coumMarnbHOro NoxapHoro pucka;

- pernaMeHTUpPOBaHHbIX MapaMeTPOB NOXaPHOW ONaCHOCTN TEXHOMOMMYECKNX MPOLIECCOB.

4.3 ObecneveHne noxapHor 6€30MacHOCTU TEXHOMOMMYECKNX NMPOLIECCOB AOIMKHO ObITb OCHOBAHO Ha aHa-
n13e X NoXKapHoM ONacHOCTU.

AHanus noxxapHom 0nacHOCTM NPOM3BOACTBEHHbLIX OOBEKTOB AOIMKEH NpeaycMaTpuBaTh:

- aHanm3 NoXxapHoM ONaCHOCTN TEXHONOMMYECKON CPeAbl U NapameTpoB TEXHOMNOMMYECKUX MPOLLECCOB Ha
NPOV3BOACTBEHHOM OO BHEKTE;

- onpepjerneHre NepeYvHs NoxapoornacHbIX aBapuiHbIX CUTYaLMIn 1 NapamMeTPOB A KaXaoro TEXHoornyec-
Koro npouecca;

- onpegerneHne nepeyHs NPUYnH, BO3HNKHOBEHWNE KOTOPbIX NO3BOSIAET XapakTepm3oBaTb CUTYaLMIo Kak no-
)KapoonacHyo Ansi KaxXaoro TEXHONOrM4ecKoro NnpoLecca;

- MOCTPOEHVE CLieHapueB BO3HNKHOBEHMNS U Pa3BUTUSA NOXapOoB, NOBMEKLUMX 3a CO6oM rmbenb Noaew.

4.4 AHanu3 noXxapHom ornacHOCTYN TEXHOIOrMYECKMX NPOLIECCOB NpeAycMaTpuBaeT CONOCTaBNeHNe nokasa-
Tenew NoXxapHOM ONacHOCTN BeLLECTB Y MaTepmnanos, obpaLlatoLLmMXcs B TEXHONOrM4eckoM npouecce, ¢ napa-
MeTpamu TEXHOIOrMYECKOro npouecca.

4.5 OnpeaeneHve NoxapoonacHbIX CUTyaumin Ha MPOU3BOACTBEHHOM OO beKTe AOMKHO OCYLLECTBNATLCA Ha
OCHOBE aHarn13a noXxapHom ONacHOCTM KaX40ro U3 TEXHONOMMYeCKNX NpoLeccoB 1 NpeaycMaTpuBaTh BblGop cu-
Tyauui, Npy peanu3aummn KOTOpbIX BO3HMKaeT ONacHOCTb AN NI0AEN, HaX0OALWMNXCH B 30HE NOPaXeHWsi onacHbI-
MU chakTopamm noxapa v ConyTCTBYOLLMMU MPOSIBNEHNSIMU OMacHbIX (hakTopoB noxapa. K noxxapoonacHsiM cu-
Tyaumsm He OTHOCATCH CUTyaL MK, B pesyribTaTe KOTOPbIX HE BO3HWKAET ONMacHOCTb OS5 XXU3HW Y 300POBbA NIOAEN.
OTU CMTyaLmMm HE YYUTLIBAKOTCA MPU pacyeTe NOXapHOro purcka.

4.6 [Insa Kaxao0mn noXkapoonacHoOm CUTyaLmm Ha NPON3BOACTBEHHOM 06 bEKTE JOIMKHO ObITh NPYBEAEHO ONK-
CaHve MPUYYH BO3HUKHOBEHMS Y Pa3BUTUMS MOXKapOONaCHbIX CUTyaLIMi, MECT X BO3HUKHOBEHWS 1 (DaKTOPOB MoXa-
pa, NpeAcTaBNSoLWMNX ONACHOCTb ANSA XMU3HW U 300PO0BbA M0AEN B MecTax ux npebbiBaHus.

4.7 [Ina onpepeneHns NpUyYvH BO3HUKHOBEHWNSI MOXapOOMacCHbIX CUTYyauuiA OOMKHbl ObiTe OnpeaerneHsbl
Co0bITUA, peanusaumns KOTOpPbIX MOXET MPUBECTU K 0OPa30BaHUIO roproden Cpedbl U NOSBAEHUIO NCTOYHMKa
3aXKuraHus.

4.8 AHan13 NoXapHOW ONacHOCTN TEXHOMOMMYECKMX NPOLLECCOB AOMKEH ObITb OCHOBOM ANS onpeaeneHns
KOMMIeKca MepONpPUSATUI, NU3MEHSIOLLMX MapamMeTpbl TEXHONOMMYEeCKOro npoLecca Ao YpoBHS, obecneumsarioLle-
ro JOMYCTUMbIV MOXaPHbLIN PUCK.

4.9 OueHka onacHbIx (hakToOpOB MoXapa, B3pbiBa 4151 Pa3fNYHbIX CLiEHApUEB X Pa3BUTUS OCYLLECTBSETCS
Ha OCHOBE COmMoCTaBeHnst MHAOPMaLMM 0 MOAENUPOBAHUM ANHAMYKM OMacHbIX (haKTOPOB NoXapa Ha TeppuUTopum
Npon3BOACTBEHHOIO 0ObEKTA M NpUreraroLelt K HeMy TEPPUTOPUM U MHEPOPMaLIMKM O KPUTUHECKUX ANS XKU3HW U
300pOBbS M0AEN 3HAYEHMAX ONACHBLIX PakTOPOB aHANM3MPYeMbIX NoXxapa, B3pbIBa.

4.10 OueHka NocneacTBui BO3OENCTBUS ONacHbIX (DaKTOPOB NOXapa, B3pbiBa Ha MoAen Ans pasnuyHbIX
CLieHapu1eB pasBUTUA NOXapoornacHbIX CUTyaumin npegycMaTpyBaeT onpeaerneHve Ymcna nogen, nonaswmx B
30HY NopakeHUsi onacHbLIMK PakTopamMm noxapa, B3pbIsa.
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4.11 B cnyyae HEBO3MOXHOCTU MPOBEAEHNS OLIEHKM NOXAPHOIo pycka (Hanpumep, n3-3a oTCyTCTBUSA HEOD-
XOOUMBbIX JAaHHbIX) JOMYCKaeTCsi UCMONb30BaHME NHbIX (4ETEPMUHNPOBAHHbIX) KPUTEPUEB NOXXapHoW 6e3onacHo-
CTUN TEXHOMOMMYECKMX NPOLIECCOB (40NMYCTUMbIX 3HAaYEHWUIA MAPaMEeTPOB 3TUX NPOLLECCOB).

4.12 INpwu oLieHKe NoXXapHOW OMacHOCTM TEXHOMNOMMYECKOro npoLiecca HeobXoaMMO onpeaenvTs pacHeTHEIM
UK SKCNEePUMEHTArbHbLIM MyTEM:

- N30bITOYHOE JaBMNEHNE, pa3BMBaEMOE NpU CropaHum ra3o-, Napo 1 NbINIeBO3AYLUHbLIX CMECEN B MOMeLLie-
HUK (NpunoxeHue A);

- pa3mep 30H, OrPaHUYEHHBIX HKHUM KOHLEHTPALMOHHBIM NPpeAenoM pacnpocTpaHeHusi nnamenn (HKIP)
rasoB v napoB (npunoxexue b);

- IHTEHCUBHOCTb TEMOBOrO U3My4YeHUs NPy NoXxapax NpoSIMBOB AJ1 CONOCTaBIEHUS C KpUTUYECKUMU (Mpe-
OErnbHO A0NYCTUMbIMW) 3HAYEHUSIMU UHTEHCMBHOCTM TEMNSIOBOIO NOTOKA A1 YernoBeKa M KOHCTPYKLUMOHHbIX MaTe-
pvanos (npunoxexue B);

- pa3mepbl 30HbI pacnpocTpaHeHns obnaka roprodrx ra3oB 1 NapoB Npv asapym AN onpegeneHys onTu-
MaribHOW pacCTaHOBKM MOAEN U TEXHUKM NPU TYLLEHWUM NOXapa 1 pacHeTa BpEMEHW AOCTKEHUS 0OrakoM MeCT Ux
pacnonoxeHus (npunoxexue IN);

- BO3MOXXHOCTb BO3HUKHOBEHWSA 1 MopaxatolLLliee BO3AeNCTBME OTHEHHOIO LWapa Npu aBapumn 4ns pacyeTa
pafMyCcoB 30H MOPaXXeHWs NoAel OT TENIOBOro BO3OENCTBUS B 3aBUCMMOCTY OT BUAA U Macchl Tonnmea (npuno-
XeHue [);

- MapameTpbl BOSTHbI AaBMEHWS MPY CropaHnm ra3o-, Napo 1 NbifIeBO3OYLLUHbIX CMECEW B OTKPLITOM NPOCTPaH-
cTtBe (npunoxeHue E);

- nopakatoLLime hakTopbl Npy pa3pbiBE TEXHOMNOTMYECKOro 060pyA0BaHMs BCreACTBME BO3OENCTBUSI HA HETO
ovara noxapa (npunoxexue X);

- MHTEHCUBHOCTb MCMAPEHUSI FOPHOYNX XKUOKOCTEN M CKKEHHBIX Fa30B HA OTKPbITOM NPOCTPAHCTBE U B
nometleHun (npunoxenve U);

- NapameTpbl UCTEYEHUST XKMOKOCTU 1 ra3a, a Takke pa3Mep CIIMBHbBIX OTBEPCTUI A5 TOPHOYMX XKNOKOCTEN B
NOAAOHAX, OTCEKaXx 1 CEKLMSAX NPOM3BOACTBEHHbIX Y4aCTKOB. [1py 3TOM NnoLazb CIIMBHOMO OTBEPCTUS AOMKHA
ObITb TAKOM, YTOObI MCKIMHOYNTL MEPENMB XUAKOCTU Yepe3 GOPT OrpaHNYMBaLOLLIErO YCTPONCTBA U pacTeKaHNe Xuna-
KOCTW 3a ero npeaenamu (npunoxexue K);

- NapameTpbl NApOBbIX 3aBEC A1 NPeO0TBPALLEHNS] KOHTAKTa MApora3oBbiX CMECEN C UCTOYHMKAMM 3aXKn-
raHus (npunoxexue J1);

- KOHLLEHTPaLMOHHbIE Npeaenbl pacnpoCTPaHEHUs NTAMEHU A1 TOPHOYNX CMECEN, HAXOAALLMXCS B TEXHO-
niormyeckmx annapartax u obopynosaHum, onpegensiemble cornacHo FOCT 12.1.044. [onyckaeTcst paccunTbiBaThb
KOHLIEHTPALMOHHbIE Npeaenbl cornacHo [3];

- Opyrve nokasarteny no)kapoB3pbIBOONACHOCTY TEXHONMOMMYECKOro NpoLiecca, HeobxoamMble A8 aHanmaa
NX OMAaCHOCTH.

Bbibop napameTpoB, HEOOXOANMbIX ANt OLEHKM MOXaPHOW ONAaCHOCTU TEXHOMOMMYECKNX MPOLLECCOB, OCY-
LLIECTBISIETCSA HA OCHOBE aHanm3a cneundukn nx NoXXapHom ONacHoOCTY.

4.13 K MeponpusaT1siM No CHWKEHWUIO NOCNEACTBUIN NoXapa, B3pbiBa cnegyeT OTHOCUTb:

- OrpaHNYeHMe pacTekaHNs FOPHYNX XKUOKOCTEN MO LieXy, MPON3BOACTBEHHOM NIOLLAAKE UK CKNaay;

- YMEHbLUEHWE UHTEHCUBHOCTU NCMAPEHUS TOPHOUMX XKUOKOCTEW;

- aBapUNHbIN CAMB roproYnX XUAKOCTEN B aBapuiiHble EMKOCTMU;

- YCTaHOBKY OrHenperpaguTenen;

- OFpaHNYEeHME MaCcChl ONMacHbIX BELLECTB NPY XpaHEHMUN U B TEXHOSIOTMYECKMX annaparax;

- BOOSHOE OpOLLEHME TEXHOMNOMMYECKUX annapaToB 1 pe3epByapoB (npuroxeHue M);

- hnermaTtusaLmio roproumx CMecen B annapaTtax v TEXHONOrMYeCckom 00opya0BaHUN;

- BbIHOC NMOXXapoonacHOro 060pyA0BaHNS B N30IMPOBAHHbIE MOMELLEHUS;

- MPUMEHEHNE YCTPOWCTB, CHUXKAIOLLMX AaBMNEHUE B annapaTtax 4o 6e3onacHor BENUYMHbBI MPU CropaHmm
raso-, Napo- 1 NbineBo3[yLUHbIX cCMecer (MpunoxeHne H);

- YCTAHOBKY B TEXHOJSIOrM4E€CKOM 000pyA0BaHMM ObICTPOAENCTBYOLLMX OTKIOYAOLLNX YCTPONCTB;

- OrpaHMYeHne pacnpoCcTpaHeHNs Noxapa, B3pbiBa C MOMOLLbH MPOTUBOMNOXapPHbLIX Pa3pbIBOB M Nperpaz c
TpebyembIM NPeenioM OrHECTOMKOCTU (NpuroxeHust I u P);

- MPUMEHEHWE OTHE3ALUMTHBIX KPACOK 1 MOKPbITUIA;

- 3aWUTY TEXHOMOMMYECKNX NPOLECCOB YCTAHOBKAMM NOXAPOTYLLEHWS;

- NMPYMEHEHME NOXaPHOW CUrHanM3aumm 1 CUCTEM OMOBELLEHMSA W YNPaBeHWs aBakyaumnen nogen npu
noxape;
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- 00y4eHue nepcoHarna npeanpusiTui cnocobam NMKBMaaLMmn aBapuii;

- CO3[aHve yCroBWI Onsi CKOpeWLwero BBoAa B AeNCTBUE Noapa3aenieHnin NoXkapHom oxpaHbl nyTem ycT-
poKicTBa NOABLE3AHbBIX MYTEN, NOXAPHbLIX BOOOEMOB Y HAPY)KHOTO NPOTUBOMOXAPHOrO BOAOCHAOXEHMS.

4.14 PesynbTaThl aHanu3a napamMmeTpoB NOXapHOW ONacHOCTU 1 MePONPUATUI NO CHUXKEHUIO NOCNeaCcTBUI
noxapa, B3pbiBa AOJMKHbI ObITb YYTEHbI NPY NPOEKTUPOBaAHNM NPOU3BOACTBEHHbBIX 0O BEKTOB pas3paboTke NnaHoB
TYLLUEHUSI NOXaPOB, a TaKkKe NNaHOB NloKkanu3awumm U NMMKBMAALMM NOXapOB3PbIBOONACHbIX CUTYaLWIA U aBapuyiA.

5 MNMopspok obecnevyeHUsA NOXapHOM 6€30MaCHOCTU TEXHOJSIOrMYEeCKUX
npoueccoB

5.1 INpoeKkTnpoBaHMo TEXHONOMMYECKOrO NpoLiecca AOMKEH NPeALlecTBOBaTh aHanm3 ero noXapHou onac-
HOCTW.

5.2 AHann3 noxapHON 0NacCHOCTN TEXHOMNOrMYECKMNX NPOLLECCOB AOMKEH BKMOYaTh:

- onpefernexHve nokasarernen NoXkapHou ONacHOCTM NCMONb3YHOLLMXCS B TEXHOIOMMYECKOM MpoLiecce Be-
LLIECTB U MaTepurarnoB B COOTBETCTBUM C MeToAMKaMM, pernameHTipyembivmn FTOCT 12.1.044;

- N3yYeHne TEXHONOMMYECKOro NpoLecca C LIeNbo onpeaeneHms 06opyLoBaHust, y4acTKOB UK MECT, rae
COCpeaAOTOYEHbI ropoyne MaTepuarnbsl UM BO3MOXHO 0b6pasoBaHue ra3o-, Napo- 1 MbifieBO3AYLLUHbIX FOPHYNX
cmecein;

- onpeaerneHvie BO3MOXHOCTM 06pa3oBaHus roptoyert cpebl BHYTPY MOMELLEHWI, annapaTtoB 1 Tpybonpo-
BOL0B;

- onpegerneHne BO3MOXHOCTM 0Opa3oBaHns B roptoderi Cpeae MCTOYHMKOB 3aXKUraHus;

- UccriegoBaHve pasnuyHbIX BapyaHTOB aBapuii, MyTen pacnpoCcTpaHeHUs noxapa v BbiIbop BaprMaHToB Mpo-
€KTHbIX aBapui;

- pacyeT KaTeropmm NOMeLLEHUA, 34aHNIA U HAPYXXHbIX YCTAHOBOK MO B3PbLIBOMOXAPHOW 1 NOXapHOK onac-
HOCTY;

- onpeferneHne coctaBa CUCTEM NPEAOTBPALLEHUS MoXapa, B3pbIBa 1 MPOTMBOMNOXAPHOW 3aLLMTbI TEXHOSO-
MMYeCcKMX NPOLLECCOB;

- pa3paboTKy MePONPUSITUIA NO NOBLILLEHMIO NOXapHO 6€30MacHOCTM TEXHONOrMYECKNX NPOLLECCOB U OT-
[OenbHbIX ero y4acTKoB.

5.3 MNoxxapHasi oONacHOCTb TEXHONOrMYECKMX MPOLLECCOB ONpeaensaeTcs Ha OCHOBE U3y4YeHUS:

- TEXHONOTMYECKOrO PErfamMeHTa;

- MPUHLMNMANBHOM TEXHOMOMMYECKON CXEMbI MPOU3BOACTBA NPOAYKLMMY;

- nokasaTenen noXxapHor oNacHOCTM BELLECTB U MaTtepuarnos, obpaLLaoLLmnxcs B TEXHONOrM4eCckoM npo-
uecce;

- KOHCTPYKTUBHbIX OCODEHHOCTEW annapaToB, MaLUVH 1 arperaTos;

- CXEMbI PaCMONIOXKEHUS B LiEXe, HA y4acTKe UM OTKPLITOM MoLlazke NoTeHUMANbHO NoXapoonacHoro
o6opyaoBaHus.

5.4 [1ns oueHKn noxapHor 6€30MacHOCTN TEXHONOrMYECKOro MPoLecca TEXHONOrMYECKMI perfnaMmeHT gOor-
KEH BKIOYaTb:

- [aHHbIE MO peLenType N OCHOBHbIM XapaKTepUCTMKaM BbiNycKaeMow NpoayKLmm, Cbipbsi, MaTepuarnos 1
nonynpoayKToB (COCTaB, PUNKO-XMMUYECKNE CBONCTBA, NOKa3aTeNu noxapHom 0NacHOCTU, TOKCUYHOCTN);

- cBeeHus1 06 0Tx04ax MPoOn3BOACTBA U BbIOpocax B aTMocdepy;

- MHcbopMaumo 0 MapameTpax TEXHOIOMMYECKOro pexrMa (gaBneHue, Temneparypa, CoCTaB TEXHONOrMYec-
Kow cpefpbl);

- NOPSAOK NPOBeAEHNsI TEXHONOMMYECKMX OnepaLmn;

- CBeeHNs1 O CPEACTBAX KOHTPOSIS 3a TEXHONOrMYECKMM MPOLECCOM;

- TpeboBaHMA K Noxxapobe3onacHOMy BEAEHUIO TEXHOSOrMYECKOro npoLecca, npegoTepallarLme Bos-
MOXHOCTb BO3HVKHOBEHUS MNOXXapOoB U (MUN) B3PbIBOB.

Mpu n3y4eHnn TEXHONOrMYECKOro perfnameHTa crnegyeT paccMaTpuBaTh BCe CTaaumM TEXHONOrMYECKOro npo-
Lecca oT NOAroTOBKM ChIpbs 1 4O BbIMyCKa rOTOBOW NMPOAYKLMM.

5.5 [Ing aHanu3a noxapHow onacHOCTN TEXHOMOMMYECKOro npoLecca npuHUMnuansHas cxema Npov3Boa-
CTBa NPOAYKLUM JOMKHa ONpeaenaTh NocnefoBaTenbHOCTb TEXHONOMMYECKMX Onepauuii No NpeBpaLLeHnto Cbi-
pbsi B rOTOBYIO NMPOAYKLMIO, MapaMeTpbl TEXHOMOMMYECKOro pexmnma, Mecta BBoa B MPOLECC Cbipbsi U BCNIOMOra-
TenbHbIX BELLLECTB, MECTa NOSy4YeHUs MONYNPOAYKTOB M TOTOBOWM NPOAYKLMN.
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5.6 [JaHHble 0 NOXXapoB3PbIBOOMACHbLIX CBONCTBAX NPeACTaBATCSA A5 BCEX MMEIOLMXCA Ha NPOn3BOA-
CTBE OMacHbIX BELLLECTB, MaTepMarnoB, CMecen, NonynpoayKTOB M FOTOBOW NPOAYKLIMMN C yHETOM OCOBEHHOCTEN U
napameTpoB TEXHOSOrMYECKOro npoLecca (4aBneHusi, TemnepaTyphbl, COCTaBa OKUCIMTENBHOM cpeabl U T. M.).

5.7 B KOHCTPYKLUM TEXHOMOMMYECKUX annapaToB, MaLUMH W arperaTtoB A0MKHbI ObITb NPeayCMOTPEHbI MepbI
3alLmMTbl OT NOXapa 1 (Mnun) B3pbiBa, obecneynBatoLLne noxapHyto 6e3onacHoCTb Ux paboThl.

5.8 PaspaboTka TexHonorm4yeckoro o6opygoBaHums U CBA3aHHOIO C HUM TEXHONOMMYECKOro npowecca, pas-
OerneHne TEXHONMOMMYECKON CXeMbl Ha OTAENbHbIE TEXHOMOrMYeckne broku, ee annapartypHoe opopmIieHne, Bbl-
Gop TUNa OTKNOYAKLWMX YCTPONCTB U MECT UX YCTAHOBKW, CPEACTB KOHTPOIS, yNpaBreHus 1 IPOTMBOaBapUINHON
3aLUMTBI JOSMKHbBI OCYLLECTBASATLCA C y4eTOM TpeboBaHMI NoXxapHON 6e30MacHOCTY.

5.9 MNpun HanM4MKM B TEXHOOIMYECKOM 060PYA0BaHNM NOXaPOONaCHbIX, NOXapOB3PbIBOOMNACHbLIX U B3PbIBO-
OnacHbIX TEXHOITOTMYECKUX CPeS U BO3MOXHOCTM X 06pa3oBaHms OOSMKHbI padpabaTbiBaTbCA MEPONPUATIS MO
obecneyeHunio NoXxapHon 6e3onacHOCTH.

5.10 TexHonornyeckoe 060pygoBaHNE 1 CBSI3aHHbIE C HUM TEXHOMOrMYEeCKMe NpoLeCcChl A0IMKHbI pa3paba-
TbIBaATbCA Tak, YTOObLI NpegoTBPaTUTL BO3MOXHOCTbL B3pbIBa U (M) Noxapa B 060pya0BaHUM NPU pernamMmeHTMpo-
BaHHbIX 3HAYEHMSX NX NAaPaMETPOB B HOPMaslbHOM pexxume paboTbl. PernameHT1poBaHHbIE 3HAYEHUSA NapamMeT-
POB, ONPeAensALLMX NOXapHY ONaCHOCTb TEXHONOrM4ecKoro obopyaoBaHms 1 npouecca, 4onyCcTUMbIn Anana-
30H VX MI3MEHEHUI, OpPraHM3aLIMs NPOBEAEHNS NpoLecca LOIMKHbI yCTaHaBNMBaThCs pa3paboTymnkom obopynosa-
HKS 1 MpoLiecca Ha OCHOBAHUM AaHHbIX O MPeAenbHO JOMYCTUMbIX 3HaYEHNSIX MapamMeTPOB UM MX COBOKYMHOCTU
ONS y4acTBYIOLLMX B MPOLLeCCe TEXHONOMMYECKNX Cpes.

5.11 KoHCTpyKUUS TeXHONMOrM4eckoro 060pyaoBaHNs U YCIOBUS BEOEHMS TEXHOMOMMYECKMX MPOLIECCOB
OOMKHbI NpegycMaTpuBaTh HEOOXOAMMbIE PEXMMbI U COOTBETCTBYHOLLIME UM TEXHUYECKME CPEACTBA, NpeaHa3Ha-
YeHHble A1 CBOEBPEMEHHOTO 0OHaPYKEHMS BOZHUKHOBEHMS MOXAPOOMACHbLIX aBapUIAHbIX CUTyaLMIA, orpaHmuye-
HUS1 X AanbHENLWEro pasBuThs, a Takke 4 OrpaHNYeHNs MOCTYNIIEHNS rOPHOYMX BELLIECTB U MaTepMarnos 13
TEXHONOrMYeckoro 060pyA0BaHUs B o4ar BO3MOXHOIO NoXxapa.

5.12 OueHKy onacHOCTU BO3HMKHOBEHWSI MOXapa M NyTeln ero pacnpocTpaHeHUs1 MPOBOAAT C NMOMOLLbO
CXEM pacnosioXXeHusi NoXkapoonacHoro 060pyaoBaHNS, NOCTPOEHHbIX HA OCHOBE MaHOB NPOM3BOACTBEHHbIX 34a-
HWIA, YCTAHOBOK, 3TAXKEPOK 1 MOMELLIEHWIA.

Ha cxemax 1 kapTax yka3bIBatoT:

- MecTa BO3MOXHOro o6pa3oBaHu1s roptoyert cpeapl;

- Y4aCTKM BO3MO>XHbIX MNOXKapoomnacHbIX aBapuii;

- BEPOATHbIE UCTOYHUKMN 3aXKMTraHus;

- NyTW pacnpoCTPaHEHUS OTHS NPU NOXape;

- NPeAYyCMOTPEHHbIE MPOEKTOM Mepbl 3aLLUTbLI Y4aCTKOB, Y3/10B 1 annapaToB OT NoXapa v B3pbIBa.

5.13 Ha ocHoBe aHanu3a, npoBegeHHOro B COOTBETCTBUM € 5.2—5.6 1 5.8, paspabaTbiBatoT cMcteMy Mep Mo
NpeLoTBPALLEHWNIO NOXapa 1 MPOTUBOMOXaPHOW 3aLLUTE TEXHONOMMYECKNX NPOLLECCOB.

Mpu 3TOM HEOBXOAMMO AOMONHUTENBHO YYUTLIBATD:

- BO3MOXHOCTb 06pa3oBaHus JTOKarbHbIX FOPHYMX CMECel y MEeCT Bbixo4a NapoB, ra3os v Mbifien B nome-
LLleHMe y annapaToB, NOCTOSIHHO MMM BPEMEHHO COOBLLALLMXCA C BHELUHEN CPeaon Yepes OTKPbITbIE FTHOKN,
AblxaTenbHble NMHUW, NPpeaoXpPaHUTESNbHbIE KanaHbl UM UMEHOLLIME OTKPbITbIE MOBEPXHOCTY UCTIAPEHNST;

- HanMuMe 1 acpPEKTUBHOCTb aCMUPALIMOHHON CUCTEMBI, MPOAYBKN MHEPTHBIM ra3oM 1 GrioKMpPOBKU annapa-
TOB NEPMOSNYECKOro AENCTBUS, 3arpy3ka 1 pasrpy3ka KOTOpbIX CONPOBOXAAETCS OTKPLITUEM JTIOKOB U KPbILLEK;

- 9(bPEKTMBHOCTb OTBOAHLIX FIMHWI Y annapaTtoB U eMKOCTEN, OCHALLEHHbIX AblXaTenbHbIMW YCTPONCTBaMN,
npenoxpaHuTenbHbIMU KnanaHamu, yCTPOUCTBaMu PyYHOro CTpaBnMBaHUS;

- paboTocnocobHOCTb 1 APHEKTUBHOCTL CUCTEM YNaBNMBaHUS ra3oB 1 NapoB, yCTPOWCTB NPOTVB Nepenor-
HEHWS N pacTeKaHUs XXUAKOCTEN, NPMOOPOB KOHTPOMS U PErynMpoBaHnA TeMnepaTypbl Npu 3KCnyaTauum OTKpbI-
TbIX EMKOCTEWN, 3aMNOfTHEHHbBIX FOPOYUMM XXKUOKOCTSMM;

- HAJEXXHOCTb NMPUHSITLIX CMNOCOBOB YNNIOTHEHUSA CaNbHMKOB, HEOOX0AMMOCTb MPUMEHEHUSA MECTHbBIX OTCO-
COB U GrOKMPOBKU BITSPKHOM BEHTUNSLMK NpU paboTe HAacoCOoB Ansi Nepekayky NerkoBOCnIameHsoLWmnxcs 1 ro-
PHOYNX KUOKOCTEN, CKUKEHHBIX Fa30B 1 KOMMPECCOPOB.

5.14 Npw Hannymnm annapaTtoB 1 060pyaoBaHus, paboTaroLwmx No4 BakyyMOM UIN B KOTOPbIX MO YCIOBUSAM
TEXHOMOMMYEeCKOro NPoLecca MMEKTCS CMECU FOPHYNX BELLLECTB C OKUCITUTENEM, HEOOXOAMMO ONPEaENNTb:

- BO3MOXHOCTb 1 yCNoBus 06pas3oBaHus B annapare roprovmx CMecen;

- He0OXOAMMOCTb KOHTPOJSi 3a COCTaBOM Cpepl B annaparTe;

- He06XOOAMMOCTb B aBTOMATUYECKNX CPEACTBaxX NpeaynpexaeHns 0o ob6pasoBaHnm ropoymnx CMecel;

- BO3MOXHOCTb fOKanu3aLum ropiovmx cmecen;

- HAAEXHOCTb U 3(PHEKTUBHOCTL MMEIOLLNXCS CPEACTB 3aLUUTbI.
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5.15 [Ins pa3paboTkm MeponpuaTuii Mo obecneyeHnto noxapHom 6e30nacHOCTY TEXHONOMMYECKNX NpoLLec-
COB CrielyeT pacCMOTPETb BCE BUAbl ICTOYHUKOB 3aXKUraHWsl, KOTOpble MOryT BCTPETUTLCS B MPON3BOACTBEHHOM
npovecce.

Mpu aTOM HEOOXOUMO:

- YCTaHOBUTb, Kakne TEXHUYECKNE peLLEeHNs NpeayCMaTpuBaloTCs ANns Toro, YTobbl 4aHHbIA annapaT unm
YCTPOWCTBO CaMu He CTanu NPUYNHON BO3HUKHOBEHWS NOXapa U (Unu) B3pbiBa, OLEHNUTb MX 3(PEKTUBHOCTL U
HaOEeXHOCTb;

- NPV HaNU4MKU annapaToBs, MMEIOLLNX BbICOKYIO TEMMepaTypy Hapy>XHOW MOBEPXHOCTU CTEHOK, ornpeaenntb
BO3MOXHOCTb BOCMTaMEHEHWS TOPHOUYNX CMECEN yHacTKaMU, He MMEIOLLMMU TENNOU30NALUN B CriyYae aBapui;

- YCTaHOBUTbL NEPEYEHb BELLIECTB 1 MaTepMarnoB, KOTOPbIE MO YCINOBUSAM TEXHOJTOMMYECKOro npoLecca Ha-
rpeBaloTCs BbILLE TEMMNEPATYPbl CAMOBOCIITAMEHEHUS U NPU aBapUiiHbIX BbIOPOCax 13 annapaToB CNocobHbI BOC-
NamMeHATbCS NPU KOHTaKTE C OKPY>XKatoLLMM BO34YXOM;

- ONpeaenuTb, NPUMEHSIIOTCS N B TEXHOMOMMYECKOM NpOoLecce BeLeCcTBa, CNocobHbIE BOCMAaMEHSTHCA
npw KOHTaKTe C BOAOW UNn ApYruMmn BeLLleCTBamMmn, 0bpaLLaowMmcs B TEXHONOMMYECKOM npoLecce;

- MPOaHanu3nMpoBaTb BO3MOXXHOCTL 0Opa3oBaHNs N HaKOMNMEHMS MMPOOPHBIX OTIIOKEHWIA;

- BbIIBUTb Hanuume B TEXHOMNOMMYECKOM NpoLecce BeLLEeCTB, pasnaralmnxcs ¢ BoCnnaMeHeHneM npu
Harpese, yaape, TPeHU NN caMoBO3roparoLLMXCs Ha BO3AyXe MPU HOPMaribHbIX YCIOBUSX;

- NpegoTBpaTUTL NonagaHue MeTanna v kaMHen B MallWHbI M annapaThl C BpallaLLMMUCs MeXaHu3mamu
(MeLuankun, MenbHULbI, APOOUNKN, LLHEKN U T.N.) MPU HANUYUN B HUX roptoden cpeapl;

- IPeayCcMOTPETb TaMm, Fae 3T0 He0bX0AMMO, MPUMEHEHNE NCKPOBE30MaCcHOMO 1 B3PbIBO3ALLMLLEHHOTO 3r1EK-
TPOOGOPYAOBaAHMS U OPYrOro TEXHONOrM4Yeckoro obopyaoBaHus;

- NPeAyCMOTPETb CPeACTBa KOHTPOSSA U 3aLLUMTbI OT Neperpesa NOABWKHbBIX YacTen MaLlVH U annapaTtos;

- OLLeHNTb BO3MOXHOCTb 3aXUraHUsi FOPHOYMX CMeCe OT TEMMOBOrO NPOSIBNEHUS 3NEKTPUHECKON IHEPTK
(ncKpbl M oy pa3MblKaHUs, KOPOTKME 3aMblKaHUS, TOKM NEPErpy3Kku, Neperpes 3NeKTPUYECKMX KOHTAKTOB, HarpeB
3MeMeHTOB 060pyA0BaHNSA UHAYKLUMOHHBIMW TOKAMU 1 TOKAMU BbICOKOW YacTOoThbl, yAapbl MOITHAM U pa3psiabl CTa-
TWUYECKOro 3NeKTpn4ecTaa);

- OMpeaenuTb COOTBETCTBME CUIIOBOIO, OCBETUTENBHOIO 1 APYroro anekTpoodopyaoBaHMs Kraccam B3pbi-
BOOMACHbIX 1 NOXXapoonacHbIX 30H Ha OCHOBaHWK TpeboBaHwi [4];

- NPefoTBPaTUTb BO3MOXHOCTb MPOHUKHOBEHUS Fa30B M NapOB U3 B3PbIBOOMACHbLIX MOMELLLEHMI B MOMELLE-
HKS1 C HOpMarbHOWM Cpeon, B KOTOPbIX MCMOMNb3yeTCst HEB3PbIBO3aLLMLLEHHOE 3nekTpoobopyaoBaHNE U NPeayCMOoT-
peTb COOTBETCTBYHOLLME MEPI 3aLLMUTHI;

- pa3paboTaTb Npy HEOOXOAUMOCTM UHBbIE TEXHNYECKNE PELLEHNS MO 3aLLMTe TEXHONMOMMYECKNX MPOLIECCOB
OT BO3HMKHOBEHNS NMOXaPOB 1 B3pbIBOB, NpeaycMaTpyBatoLLme NpeoTBpaLleHne 06pa3oBaHms roploYunx cpes u
WNCTOYHMKOB 3aXKUraHUs.

5.16 Ecnu npymMeHsiemMast B TEXHONOrM4eCKoM MPOLIECCE cucTemMa NpeoTBpaLLeHUs Noxapa He MoxeT obec-
neynTb B Crlyyae ero BO3HMKHOBEHWS 1 PAcnpOCTPaHEHNS Ha COCeAHME Y4aCcTKn 1 000pyaoBaHMNE YCTAaHOBMEH-
Hble KpUTEpPMM NOXapHOWM 6e3onacHOCTH, TO Arst TEXHOOrMYECKoro npoLecca Heobxoammo pa3paboTaTe Mepon-
pPUSATUA MO ero NPOTMBOMOXAaPHON 3aLuuTe.

5.17 MNpoTrBONOXapHas 3aLuTa TEXHOOMYECKMX NPOLIECCOB AOIMKHA 0becnevmBaTbCs:

- MPUMEHEHMNEM YCTaHOBOK NOXaPOTYLUEHUS U BOAAHOTO OPOLLEHNS (Npy HEOBXOAMMOCTN — aBTOMaTUYEC-
KMNX) N COOTBETCTBYIOLLMX BUAOB NOXaPHON TEXHUKM;

- NPUMEHEeHNeM aBTOMAaTUYECKNX YCTAHOBOK NOXapPHOW CUrHanm3aumm u onoBeLLEeHUs 1 yrpaBneHns 3BaKy-
auven npu noxape;

- YCTPOWCTBaMMU, OrpaHNYMBaIOLLIMMUK pacnpoCTpaHeHne noxapa;

- NPUMEHEHMEM CTPOUTESbHBLIX KOHCTPYKLMIA C perfaMmeHTUpoBaHHbIMU NpeaenamMm OrHeCTOMKOCTU U Knac-
CaMW KOHCTPYKTMBHOWM MNOXapHOW ONacHoOCTY;

- OpraHusaumen CBOEBPEMEHHO 3BaKyaLun NMogen U cHabXeHeM nepcoHarna cpeacTBaMm KOMEKTUBHON
N MHOMBUOYANbHOM 3aLLMThl OT ONACHbIX PaKTOPOB NnoXapa.

5.18 OrpaHunyeHne pacnpocTpaHeHus noXxapa AOMMKHO 06ecnevnBaThbCs:

- YCTPOWCTBOM NPOTUBOMNOXapPHbIX Nperpag;

- YCTaHOBIEHNEM NpeferibHO A0NYCTUMbIX NoLazen NpoTUBONOXapHbLIX OTCEKOB N CEKLIUM,

- YCTPOWCTBOM aBapUNHOro OTKIMHOYEHNS TEXHONOMMYECKNX YCTAaHOBOK M KOMMYHUKaLIMN,

- NPMMEHEHNEM CPeACTB, NPeA0TBPALLAOLLMX UM OTPAaHNYMBAIOLLMX PA3NIUB U pacTEKaHWE XXUOKOCTEN Npu
aBapuHoOW cuTyauuu,

- NPYMEHEHNeM orHenperpaxagarLLmx yCTPONCTB.
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5.19 BbiOop OrHeTyLlaLLMX BELECTB, COCTABOB M aBTOMATUYECKMX YCTAHOBOK MOXaPHOW CUrHanm3auum,
Konu4yecTBa, 6bICTPOAENCTBUSA Y NPOM3BOAUTENBHOCTY YCTAHOBOK MOXapOoTyLLEHMS criedyeT NPOBOAWTL Ha CTa-
OV MPOEKTUPOBAHMS TEXHOITOMMYECKUX MPOLIECCOB B 3aBUCMMOCTM OT (OM3NKO-XMMUYECKNX CBONCTB Nepepabarbl-
BaeMbIX BELLIECTB 1 CPEACTB TYLLEHMWS U CLLEeHapneB NPOEKTHbBIX MOXapOoB.

B cnyyae nameHeHus TEXHONOMMYECKOro npoLecca U OTAerNbHbIX ero onepauui crieqyet nepecmatpu-
BaTb BbIOOP CpeacTB 1 CnocoboB NpeaoTBpaLLEHMS MOXKapa U MPOTUBOMNOXapHON 3aLUThbI.

[Mpwn aTOM NpUMeEHsIEMbIE BUAbLI NOXXapPHO TEXHVKN A0IMKHbI 06ecneumBaTb 3hPEKTUBHOE TYLLEHME NOXapa
1 ObITb 6e30nacHbIMU ANSA Noaeln.

5.20 Ecnv npu noxape BO3MOXXHO roOpeHMEe HECKONbKUX PasfiyHbIX FOpPHYMX BELLECTB U MaTepuarnos, OTnu-
YalLLMXCS Opyr OT Apyra noXapoonacHbIMU CBONCTBaAMM 1 XapaKTepUCTUKaMM HEOOXOAUMbIX CPEACTB TyLLEHUS,
TO pacyeT 1 MPOEKTUPOBAHME YCTAHOBOK NMOXapOTYLLEHNs OMMKHbI ObITb MPoM3BeAeHb! Mo Hanboree Hebnaronpu-
ATHOMY AN NMKBMAALMM NOXapa BELLECTBY U MPOAYKTY.

Ecnn no ycnoeunsim COBMECTMMOCTM OTHETYLLIALLMX BELLECTB C FOPHOYMMY MaTepuanamMy Ha3HavyeHue obLLe-
ro A4S BCeX OrHeTyLlallero areHTa HeuenecoobpasHo, TO 4ONYCTUMO NPUMEHEHNE HECKOSTbKMX OrHEeTYLIaLLmnX
BeLuecTB. [1pn 3TOM roptoyme BeLecTBa, He COBMECTUMbIE C TEM UM MHbIM OTHETYLLALLMM COCTaBOM, JOJIKHbI
ObITb NPOCTPAHCTBEHHO OTAENEHbI MU BbIHECEHDI B OTAENBbHbIE MOMELLEHUS.
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MpunoxeHune A

MeToa pacyeTa M3GLITOYHOrO JaBMeHuUs,
pa3sBuBaeMoro npv CropaHuy raso-, Napo- U NbiNieBO34YLWHbIX CMecen
B NOMeLLeHUU

A.1 Bbi6op n 060CHOBaHMe pacyeTHOro BapuaHTa

A.1.1 pun pacyeTe KpUTEPMEB B3PLIBOMOXAPHOM OMACHOCTW B Ka4eCTBe pacyeTHOro cneayeT BolbnpaTtb Hanbonee
HebnaronpuaTHbLIN BapuaHT aBapuu Unu nepuog HopMarbHON paboTbl annapaToB, Npyv KOTOPOM B 06pasoBaHUM ropio-
4YMX raso-, Napo- v MNblNeBO3AYyLLHbIX CMECel yyacTByeT HambornbLlee KONMYeCTBO ra3oB, NapoB, nbinen, Havbonee onac-
HbIX B OTHOLUEHWW NOCIeACTBUN CropaHus 3TUX CMecen.

A.1.2 KonuyectBoO MOCTYNMBLUMX B MOMELLEHNE BELLECTB, KOTOpble MOryT obpa3oBaTb roptoune rasoBo3gyLuHble,
napoBO3ayLLUHbIE, MbINIEBO3AYLUHbIE CMECK, ONpeaensaeTcs ucxoaa 13 cneayowmx npeanochinok:

a) NpPoMCXOAWT pacyeTHasa aBapust OQHOro M3 annapaTtoB cornacHo A.1.1;

0) BCce cofepxmMmoe annaparta nocTynaeTt B MOMELLEHNE;

B) NPOMCXOOUT OAHOBPEMEHHO YTeuka BeLecTB 13 TpybonpoBoaoB, NMTaoLWwmux annapart, no NpsiMomy 1 obpaTtHoMy
NnoToKaM B TEeYEeHWe BpPeMeHU, HeoOXOAMMOro Ans OTKMYeHus TpybonpoBoaos.

PacueTHoe Bpemsi OTKNIOYEHNSt TPYOONPOBOAOB ONPEAENAoT B KaXAOM KOHKPETHOM Criyyae Ucxoas 13 pearnbHom
0BCTaHOBKM, N OHO AOMKHO ObITb MUHMMAanbHbIM C Y4€TOM MACMOPTHbIX AAHHbLIX HA 3anopHble YCTPOWCTBA, Xapakrepa
TEXHOMOrM4YeCcKoro npolecca 1 Buaa pacyeTHOW aBapum.

PacueTHoe Bpemsi OTKMYeHus TpybonpoBoaoB crneayeT NpUHMMaTh PaBHbIM:

- BpeMeHn cpabaTbiBaHUA CUCTEMbl aBTOMATUKM OTKITOYEHUs TpyBonpoBOAOB COrMacHO NacnopTHbIM AaHHbIM
YCTaHOBKM, €CN BEPOSITHOCTb OTKa3a CUCTEMbI aBTOMaTukn He npeebiuaeT 1076 B rog nnu obecneyeHo pesepeuposa-
HWE ee 3MEMEHTOB;

- 120 C, ecnu BEPOSITHOCTb OTKa3a CUCTeMbl aBToMaTuki npeebiwaeT 107 B roa n He obecneyeHo pesepsrpoBa-
HWE ee 3MEMEHTOB;

- 300 C npu py4HOM OTKITHOUEHUU;

r) NPOMCXOAUT UCMapeHne C MOBEPXHOCTU PasnuMBLUENCS XUOKOCTW; Nnowanb UCnapeHus npu pasnvee Ha non
onpegenseTcs (Npy OTCYyTCTBMU CNPABOYHbIX AaHHbIX) UCXOAA M3 pacyeTa, YTo 1 nMTp cMecern n pacTBOPOB, CoaepX)aLLmx
70 % v meHee (Mo Macce) pacTBopuTeneit, pasnueaeTtcs Ha nnowaam 0,5 M2, a ocTanbHbIX Xuakoctell — Ha 1 M2 nona
nomeLleHus;

[) NPOMCXOAMT TaKkKe MCMapeHue XUAOKOCTU U3 EMKOCTEN, SKCNNyaTUPyEeMbIX C OTKPbITbIM 3€pKarom >XUOKOCTU, U
CO CBEXEeOKpalLEeHHbIX MOBEPXHOCTEW;

€) ANUTENbHOCTb UCMAPEHUST XUOKOCTU NPUHMMAETCS PaBHOW BPEMEHU ee MOSTHOro MUCMnapeHus, Ho He bonee
3600 c.

A.1.3 KonuyecTtBo nbinu, KOTOpoe MOXeT obpasoBaTth MblIEBO3AYLLUHY CMECh, ONPefenaeTca 13 cregyroLmx
npeanochInok:

a) pacyeTHOM aBapuy NpeLlecTBOBaAro MNbifIEHAKONMeHne B NPOU3BOACTBEHHOM MOMELLEHUN, NPOUCXOoAasiLiee B
YCMNOBUAX HOPMAribHOrO pexuma paboTbl (Hanpumep, BCreACTBME MbINEBbIAENEHUS N3 HEFEPMETUYHOrO NpPOU3BOA-
CTBEHHOro obopyaoBaHus);

0) B MOMEHT pacyeTHON aBapvn Npou3oLLIa nNnaHoBas (PEMOHTHble paboTbl) UM BHE3anHas pasrepmeTnsaums
OHOTrO M3 TEXHOMNOrMYECKUX annapaToB, 3a KOTOPOM NOCneaoBar aBapunHbIn BbIOPOC B MOMELLEHNE BCEN HaxoaUBLLEN-
cs1 B annapare nbinu.

A.1.4 CeoboaHbIn 06BbEM NOMELLEHMA ONpeaensieTcs Kak pas3HoCTb Mexay o6beMOoM moMelleHnss 1 06beMom,
3aHMMaeMbIM TEXHONOrmyecknum obopyaoBaHuem. Ecnv cBoGoOHbIM 00bEM NMOMELLEHUS onpeaenuTb HEBO3MOXHO, TO
ero [ornyckaeTca NpuMHMUMaThb YCNOBHO paBHbIM 80 % reomeTpuyeckoro obbema nomeLleHus.

A.1.5 OnpegeneHne noxapoonacHbIX CBOWCTB BELLECTB M MaTepuarnioB MPOBOAAT Ha OCHOBaHWM pe3ynbTaToB
UCMbITAHUI UK pacyeToB MO CTaHAApPTHbIM MeToaukam [3] ¢ y4eTOM napaMeTpoB COCTOSIHWS (OaBneHue, TemnepaTypa
UT. 4.).

[onyckaeTca UCnonb3oBaHWE CNpPaBOYHbIX OAHHbIX.

JonyckaeTcsa ncnonb3oBaHve nokasaTenen NoXapHOW ONacHOCTU ANs CMecel BewecTB U MaTepuanoB Mo Hau-
6onee onacHOMY KOMMOHEHTY.

A.2 PacuyeT n30bITOYHOroO AaBeHUA ANl FOPHOYMX ra3oB, NApPOB JIErKOBOCMIAMEHSIIOLWMUXCA U rOPHOYNX Xua-
KocTen

A.2.1 N36bITouHOE faBneHne AP ans nHavemayarbHbIX FopoYMx BELEeCTB, cocToswmx n3 atomos C, H, O, N, Cl, Br,
I, F, onpepensietca no copmyne

AP:(Pmax_PO)'—’C_CT’K_H’ (A1)

10
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rae Ppax — MakcMmanbHoe AaBfieHune, pasBMBaeMoe Mpu CropaHnM CTEXMOMETPUYECKON ra3oBO3AYLUHOW WM napo-
BO3JYLUHON CMecu B 3aMKHYTOM 0Obeme, onpefensemMoe 3KCMepMMEHTanbHO WM MO CMPaBOYHbIM AaH-
HbIM B COOTBETCTBUM C TpeboBaHuaMM A.1.5. MNpn OTCYTCTBMU AaHHBIX JOMYyCKaeTCs MNpuUHUMaTh P PaB-

HbiM 900 kla;
Py  — HavanbHOe paBneHue, kla (gonyckaetcs npuHumatb pasHbiM 101 kla);
m — macca roptoyero rasa (I'T) nnu napos nerkoocnnamensiowmxcs (J1IBXK) u roptounx xugkocten (IMX), sbiwes-

LUMX B pesynbTaTe pac4eTHOM aBapuu B MoMelLleHre, Boluncnsemas ans [T no dopmyne A.14, a ans napos
JIBXX 1 MK — no dopmyne A.19, kr;

z — KO3 PULIMEHT y4acTnsi roproYmx rasoB M MapoB B FOPEHUN, KOTOPbIA MOXET ObITb paccymMTaH Ha OCHOBE
Xapaktepa pacnpefeneHvs rasoB 1 napoB B 06beme nomelleHusi cornacHo A.2.3 n A.2.4. [onyckaeTcs
npuHUMaThb 3HadeHue Z no Tabnuue A.1;

Vg — cBOGOAHBLIV 06BEM MOMELLEHNS, m3;
Prn. — MMOTHOCTb rasa Wiu napa npu pacyeTHon Temnepartype &, Kr - M3, BbluMcnsiemast no opmyre
Prn. = M
" Vo (1+0,00366 - ;) (A-2)

rne M — MonspHas macca, Kr - kmonb ™',
Vy — MorbHbIit 06bem, pasHblii 22,413 M3 - kmomb™;
t, — pacuyetHas Temnepartypa, °C.
B kavecTBe pacyeTHOW TemnepaTypbl criegyeT NpuUHMMaTb MakCcMMarbHO BO3MOXHYK TemnepaTypy BO3[yxa B

[aHHOM MOMeLLEeHNN B COOTBETCTBYHOLLEN KMMMAaTUYECKOW 30HE MM MaKCUMarbHO BO3MOXHYK TemrepaTypy
BO3JyXa MO TEXHOMNOMMYECKOMY PErnaMeHTy C y4eTOM BO3MOXXHOIO MOBBILLEHUSA TeMrnepaTypbl B aBapyNHOWN
cutyaunu. Ecnm Takoro aHaveHusi pacyeTHoON TemMnepaTypbl f, Mo Kakum-nmbo npuyvHam onpeaenvTb He yaa-
eTcs, JonyckaeTcs npyHuMaTh ee pasHon 61 °C;

C.r — cTexvomeTpudeckast koHueHTpauua T unm napos JIBXK u MK, % (06bemMHbIx), Beluncnsemas no dopmyrne

c - 100
°r = 11 4,84B (A3)
n,—ny Ny .
rae anC+T —5 — CTexvomeTpudeckuii KO3(hULIMEHT KMCMOpoAa B peakLun CropaHus;
Ng, Ny, N, Ny~ — 4mcno atomos C, H, O 1 ranongos B MOieKyse roproyero;
KH — KOSde)VILI,VIEHT, y‘-lI/ITbIBa}OLLI,MVI HEerepMeTn4yHoCTb MnoMeLlleHna u HeaamMabaTUYHOCTb npo-

LilecCa ropeHu4. ,D,OI'IyCKaeTCFI NPUHUMaTb KH paBHbIM TpeM.

Tabnuuya A.1— 3HaveHune koahduumeHTa Z y4acTus ropioumnx ra3os 1 Napoe B ropeHnn

3HayeHne

Bua roptoyero BellecTtBa 7

Bogopon 1,0

loptoune rasbl (kpome Bogopoaa) 0,5

JlerkoBocnnameHsIIoLLMECS 1 FOPIOYNE XUAKOCTH, HarpeTble A0 TemnepaTypbl BCMbILKA U BbiLLe 0,3
JlerkoBocnnameHsioLWLMECs U roproYdne XUOKOCTU, HarpeTble HuxKe TemnepaTypbl BCMbILIKY,

npy HanM4um BO3MOXHOCTN obpa3oBaHMa aspo30ns 0,3
JlerkoBocnnameHsoWMNeCs 1 roprodmne XUOKOCTU, HarpeTble HWXKe TemnepaTypbl BCMbILLIKA,

npu OTCYTCTBMM BO3MOXHOCTWM OBpasoBaHus adpo30ns 0

A.2.2 PacyeT AP ans vHaMBuayarnbHbIX BELLECTB, KpOMe YyNoMsiHyThiX B A.2.1, a Takke Ans cMecelt MOXeT ObITb
BbINOSIHEH MO dhopmyne

mH,P,Z 1
Ap= Mol 1
Vea PeCpTo Ky (A4)

rae H, — tennoTa cropanus, [Ox - kr':
ps — MIOTHOCTb BO3Ayxa NpU HauarnbHol Temnepatype To, Kr - M2
C, — TennoemkocTb Bo3ayxa, [x - kr—' - K~ (qonyckaeTcs npuHumate pasHoir 1,01 - 103, Ik - kr=" - K77);
T, — HavanbHas MakcuManbHas TemnepaTypa Bo3fyxa, Ans JaHHOro pervoHa B Tennbiii nepuwop roaa, K.

11
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A.2.3 lMpusegeHHble B A.1 1 A4 pacyeTHble hOpMyInbl MPUMEHSAIOTCH ANA crnyyas %<0,5 -Gy [Chkne —

HVXKHUIA KOHLIEHTPaLMOHHBIN Npeaen pacnpoCcTpaHeHUs nrameHn roproydero rasa wunm napa, % (06.)] n nomeleHun B
hopme MpAMOYronbHOro napannenenunesa ¢ OTHOLIEHWEM ANNHbI K LUMpUHE He Gonee naTw.

KoadhcpuumeHT yyactus Z roptodmx ra3oB 1 NapoB, HAarpeTbiX He BbilLe TeMnepaTypbl OKpYXatoLLen cpefbl erkoBoc-
NNameHsILLMXCA XUAKOCTEN NPU CropaHny raso-, napo- 1 MnbifeBo3ayLWHON CMEeCH AN 3a4aHHOr0 YPOBHS 3HAYMMOCTH

Q(C>5), (ypoBeHb 3HAYMMOCTU — BEPOSITHOCTb TOrO, YTO 3HaYeHMe KOHUeHTpauun C nNpeBbICUT 3HAYEeHUe MaTemaTtu-
YECKOro OXuaaHusa 3TON CrydYanHoW BenuYMHbI 5) paccunTbIBaOT NO hopmynam:

npu XHKI'lP <051/ n YHKI'IP <0,5b

5.107° .7
Z=""" " pn ~(C0 + CHg”P) * Xuknp - Yaknp - Zrkrps (A-5)

npu XHKl'lP > 0,5 I n YHKl'lP > 0,5 b

-3
5. 10 - TT CHKHP
Z=—1— P |Cot 5 | Flurp (A.6)
roe m  — macca rasa nnu napos JIBX, noctynatowmx B nomeLleHne B cootBeTctaumn ¢ A.2.6 n A.2.7, kr;
) — [OMNYCTUMblE OTKIMOHEHWSI KOHLEHTpaLMii Npy 3agaBaeMoM ypoBHe 3HadmMmocTn Q(C >C),
npvBeAeHHble B Tabnumue A.2;
Xuknps Yuknes Zuknp  — PacctosHus no ocam X, Y, Z OT UCTOMHMKa MOCTYNMEHUs rasa uim napa, orpaHnyeHHble Cuxnp
COOTBETCTBEHHO, M; paccyuTbiBaloTca no dopmynam b.1—b.4;
[, b — pnuHa u WKUprHa NOMELLEHNs, COOTBETCTBEHHO, M;
F — nrowagb nona noMeLleHusi, M2;
C, — NpeasKcnoHeHUManbHbIn MHOXWUTENb, % (06.), paBHbIN:

npn oTCyTCTBUN NOABUMXHOCTU BOS}J,yLLIHOVI cpenbl OAnd ropro4mnx rasoB

C,=377-10° . —M
0 o Vg (A.7)

npuv nNnogBM>XXHOCTU BO3,CI,yLIJHOI7I cpenbl Ana roproymx rasoBs

_a. 2 m
Co=3-10% 1. (A.8)

rae U — noaBwKHOCTb BO3AYLUHOW cpeabl, M/C, MPUHUMAETC U3 TEXHUYECKON AOKYMEHTALMM Ha CUCTEMY BEHTUNALMM
ONS JaHHOrO MOMELLeHUs;
npy OTCYTCTBUM MOABWXKHOCTM BO3AYLUHOW Cpefbl AN NapoB NIErkoBOCNIaMEHSIHOLMXCS KUOKOCTEN

m-100 ¥
: (A.9)

C°=C“'(CH~pn~VCB

rae C, — KOHLEHTpaLMs HacbILEHHbIX NapoB Mpy pac4yeTHOW TemnepaTtype b, °C, B Bo3gyxe B nomeLyeHun, % (06.);
Py — MMOTHOCTL Mapos, Kr/mS.
KoHueHTpaumsa C, MoxeT ObITb HangeHa no cdopmyne

100 - P,
Cy= P—oH’ (A.10)

rae P, — [aBneHve HacbllLeHHbIX MapoB NpW pacyeTHOW TemnepaType (HaxoauTcs No crpaBoYHOW nuTepaTtype), klla;
P, — atmocdepHoe fasrnerve, pasHoe 101 kla.

npn NoABMXXHOCTU BO3,EI,yUJHOI7I cpeabl Anda napos NerkoBocniamMeHarLWwnxea Xngkocten

m-100 %
, (A11)

COZCH.(CH'%'VCB

12
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Ta6nunua A2 — 3HaueHus AOMYCTUMbIX OTKMOHEHUI & KOHLIEHTPALWA MU ypoBHe 3HauumocT Q(C>C)

Xapaktep pacnpefeneHus KoHUeHTpauummn Q(c >6) S
[ns roproymx rasos npu OTCyTCTBUM NMOABMXHOCTU BO3AYLUHON cpeapbl 0,100 000 1,29
0,050 000 1,38
0,010 000 1,53
0,003 000 1,63
0,001 000 1,70
0,000 001 2,04
[ns roproymx rasoB nNpv NOABUXHOCTU BO3AYLLHOW cpedbl 0,100 000 1,29
0,050 000 1,37
0,010 000 1,52
0,003 000 1,62
0,001 000 1,70
0,000 001 2,03
[ns napoB NerkoBOCMMaMEeHSIIOLLMXCS XXUOKOCTEN NPY OTCYTCTBUM MOOBMKHOC- 0,100 000 1,19
TN BO3AYLLUHOW cpeabl 0,050 000 1,25
0,010 000 1,35
0,003 000 1,41
0,001 000 1,46
0,000 001 1

[na napoB NerkoBOCMaMeHSALWNXCA XUOKOCTEN MPU NOABMXKXHOCTU BO34YyLU- 0,100 000 1,21
HOWM cpepnpbl 0,050 000 1,27
0,010 000 1,38
0,003 000 1,45
0,001 000 1,51
0,000 001 1,75

Z

0,3

0,2

0,1

0 | | T

0,2 0,4 0,6 0,8 1,0
X

PucyHok A.1 — 3aBucumocTb koadpumumeHta Z ot X

YpOBEHb 3HAYMMOCTH Q(c>(_; ) BbIBGMpaKT mcxoas U3 0COBEHHOCTEN TeXHOMOrM4Yeckoro npouecca. [onyckaetcs

npuHumMaTb Q(C>C), paBHbiM 0,05.

A.2.4 KoadhduumeHT Z yy4acTusi NnapoB HeEHarpeTbIX NIErKOBOCNNaMEHSIOLLMXCS XUAKOCTEN NPY CropaHnn NapoBo3-
OYLIHOM cMecn MOXeT OblTb onpefeneH no HoMorpamme, NPYMBEAEHHOW Ha pucyHke A.1.

X paccuuTbiBatoT No opmyne

Cy

=, ecmC,<C*
X=4C A (A12)
1, ecrmC, >C*

rae C*=¢ - Cyp;
©® — 3PEKTUBHBIN KOIDDULMEHT N3ObITKA FOPIOYEro, NPUHMMaeMbI paBHbiM 1,9.

13
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A.2.5 B cny4yae ob6pallieHns B MOMELLEHUN FOPIOYMX ra3oB, NEerkoBOCMIaMEHSAOLLMXCS UIMU FOPIOYMX XUOKOCTEN Npur
onpegerneHun Maccel m, Bxogaiien B popmynel A.1 n A4, gonyckaeTcs yuuTbliBaTh paboTy aBapuiiHON BEHTUNALMK, eCrin
oHa obecneyeHa pe3epBHbIMU BEHTUNSTOPAMK, aBTOMATUYECKMM MYCKOM MpU MPEBbLILLEHNN NpeaenbHO JOMYCTUMON
B3pbIBOOE30NACHON KOHLEHTPaUUM 1 3reKTPOCHabXXeHNeM Mo MepBON KaTeropum HadeXHOCTU cornacHo [4], npu ycno-
BWW PacnoroXeHns yCTPONCTB AN yAaneHns Bo3ayxa 13 NoMeLLEeHNs B HENMOCPEACTBEHHOM BNM30CTM OT MecTa BO3MOX-
HOM aBapwuu.

[onyckaeTcsa y4uTbiBaTb NOCTOSHHO paboTalollyo 06Le0OMeHHY0 BEHTUMALMIO, 0OecneqmBaroLLy0 KOHLEHTpa-
LIMIO FOPHOYNX ra3oB 1 NapoB B MOMELLEHWUW, HE NPEBLILLAIOLLYI0 NpeAernbHO AoNYyCTUMYHO B3pbiBO6E30NacHyto KOHLEHTpa-
LMo, paccyMTaHHylo ONs aBapuUHOW BEHTUNAUMKU. YkasaHHas obeobMeHHasa BeHTUNsAUMSA AommkHa ObiTb obopyaoBaHa
pe3epBHbIMU BEHTUNATOPAMM, BKMOYAKOLWMMUCA aBTOMATUYECKN NMPU OCTAHOBKE OCHOBHBIX. ONeKTpocHabXeHue yka-
3aHHOW BEHTUMALUMU OOMMKHO OCYLUECTBIATLCS HE HMKE YeM MO MEePBOW KaTeropuv HaaexXHOCTW.

Mpy 3TOM Maccy m ropr4Mx rasoB Uy NapoB NErKOBOCNIAMEHSIIOLLMXCS UMM TOPHOYUX XKUAKOCTEN, HarpeTbiX OO
TemnepaTypbl BCMbILIKA U BbilLE, MOCTYMMBLUMX B 0ObEM MOMELLEeHNs, criedyeT pasaennuTb Ha koadduuneHT K, onpeae-
nsembii N0 opmyne

K=AT+1, (A.13)

rae A — KpaTHOCTb BO3Oyx006MeHa, CO3AaBaeMoro aBapuitHon BeHTuRALmei, ¢ ';
T — NpoJOMKUTENBbHOCTb MOCTYNIIEHUS FTOPHOYMX Fra30B 1 MapOB NErkOBOCMNaMEHSIIOLLMXCS U TOPHOYUX XUOKOCTEN B
obbem nomelyeHus, ¢ (NpuHumaeTcs no A.1.2).
A.2.6 Macca m, Kr, TOCTYNMBLLErO B MOMELLEH/Ee NpU pacyeTHON aBapuu rasa, onpegensietca no gopmyne

m=(Va+ Vy)pr, (A1)

roe V, — obbeM rasa, Bbllle/Llero u3 annapara, m2;
V. — obbewm rasa, BbileaLiero n3 Tpybonposoaos, m3.

Mpn atom
V,=0,01-P,V, (A.15)
rie P, — fasnenue B annapare, klla;
V — obbem annapata, mS;
Vi=Vip + Vo, (A.16)

roe V,, — o6beM rasa, BbllUe/LIero 13 TpyGonpoBoaa o ero oTkoueHusl, M3;
V,, — o6bem rasa, BbllLe/LIEr0 U3 TPyGONPoOBOAa MOCHE ero OTKMYEHUS!, M3;

Vi, =qT, (A17)

rie g — pacxop rasa, onpefensiemMbli B COOTBETCTBUMU C TEXHONOTMYECKUM PErNaMeHTOM B 3aBUCUMOCTU OT [AaBreHus!
B Tpybonposoae, ero anameTpa, TemnepaTypbl rasosoii cpedpl U T. A., M3 - ¢ 1;
T — Bpewms, onpegensaemoe no A.1.2, c;

Vo =001 Py (r3Ly + r3 Ly +...+r,%1_n), (A.18)

rae P, — mMakcumanbHoe [JaBneHvie B TpyGonpoBode No TEXHONMOrM4eckoMmy pernamenTy, kia;
Iy o .. p — BHYTPEHHUI paauyc TpyGonpoBoaos, M;
Ly , . ,— AnvHa TpyBonpoBOAOB OT aBapUItHOTO annapata A0 3afBIXKEK, M.

A.2.7 Macca napoB XWOKOCTU m, NOCTYNMBLUKX B MOMELLEHUe NpU Haruymm HECKOMbKUX UCTOYHWMKOB MCMapeHust
(NOBEPXHOCTb Pa3nNUTO XUAKOCTMU, MOBEPXHOCTb CO CBEXEHAHECEHHBIM COCTABOM, OTKPbITbIE EMKOCTM U T. M.), onpege-
NSETCs U3 BbIPaXEHWS:

m=my + Moy + Mg okps (A19)
rae mp — Macca XNOKoCTH, I/ICI'IapVIBLIJeI;ICﬂ C NOBEPXHOCTU pa3nunBa, Kr;
Mgy — Macca XUAKoCTH, VICI'IapVIBLLIeVICH C I'IOBerHOCTeVI OTKPbITbIX eMKOCTeVI, Kr;

Mg oxp — Macca XUAKOCTU, UCTIApUBLLIENCS C MOBEPXHOCTEN, HA KOTOPbIE HAHECEH MPUMEHSEMbIA COCTaB, K.

14
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Mpn aTom Kkaxxgoe m3 cnaraembix B hopmyrne A.19 onpegensietca no gopmyne
m= WF,T, (A.20)
rae W — WHTEHCMBHOCTbL MCNapeHns, Kr - ¢~ - M2;
F, — nnowaap ucrnapenus, M2, onpeaenseMas B COOTBETCTBMM C A.1.2 B 3aBNCMMOCTM OT MacChl XWAKOCTM my,
BblLUELLEN B NMOMELLEHNE.

Ecnn aBapuiHasa cuTyauus cBsid3aHa C BO3MOXHbBIM MOCTYMEHWEM XXMOKOCTU B PACMbINEHHOM COCTOSIHMM, TO OHa
OOImKHa ObITb yuTeHa B hopmyne A.19 BBeAeHVWEM OOMOMHUTENBHOIO CraraeMoro, y4nTbiBatoLLero obLLyo Maccy nocTy-
NMBLUEN XWUAKOCTU OT PachbIfALWMX YCTPOWCTB, UCXOAA M3 NPOOOIMKUTENBHOCTM NX PaboT.

Macca napoB nOKOCTW, NOCTYNMBLUNX B NMOMELLEHME NPU aBapunHON cuTyauun, MoxeT OblTb onpedeneHa aKkcne-
PUMEHTarnbHO UMM pacyeTHbIM MyTeMm.

A.2.8 Maccy napoB my, Kr, BbILLeALLYIO B NOMELLEHME XUAKOCTH, ONpeaenstoT B cooTBeTcTBUM ¢ A.1.2.

A.2.9 WHTeHcuBHoCTb mcnapenna W, kr- ¢! - M2, onpenensietcsl No CrpaBoYHbIM 1 3KCNEPUMEHTarbHLIM AaH-
HbIM. [1nA HeHarpeTbiX Bbille pacyeTHOM TemnepaTypbl OKpyxKatowwen cpeabl JIBXX npu oTCyTCTBMM AaHHBIX AONycKaeTcs
paccunTtbiBath W no cdopmyne

W=10"°%nJM. P, (A.21)
rae N — KoaPULMEHT, NpUHMMaeMbIvi No Tabnuue A.3 B 3aBMCMMOCTM OT CKOPOCTU U TemnepaTypbl BO34YLLIHOrO NoToka
Ha NMOBEPXHOCTbIO MCMapeHus;

P, — AaBneHe HacbILLEHHOTO napa npy pacyeTHoW Temnepatype f,, onpeaensemMoe no crpaBoyHbIM AaHHbIM, Kl1a;
M — mongpHasa macca, Kr - K - MOfb.

Tabnuya A3 — 3HavyeHue KoahduLmeHTa 17 B 3aBUCUMOCTM OT CKOPOCTU 1 TEMMNePaTypbl BO3AYLUHOTO NOToKa

3HaueHne koadduLmMeHTa i npu Temnepatype °C, BO3ayxa B MOMELLEHU
CKOpOCTb BO3AYLIHOMO MOTOKa

B MOMeLLEHAN, M-C ! 10 15 20 30 35

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 2,3

0,5 6,6 57 5,4 3,6 3,2

1,0 10,0 8,7 7,7 5,6 4.6

A.2.10 Macca napoB m, Kr, Ipu UCNapeHun XXNOKOCTN, HarpeTon Bbille pacyeTHON TemnepaTypbl, HO He Bbille
TemnepaTtypbl KUMEHWUS XUOKOCTU, OnpeaensieTcs no COOTHOLLEHUIO

m =002/M - P, &, (A.22)

ucn

rae c, — yaenbHas TennoeMKOCTb XWAKOCTW MpU HauanbHoi TemnepaTtype ucnapenus, Ox - kr—' - K1
Lyen — yOenbHasa TennoTta MCnapeHus XWOKOCTU NPU HayanbHOW TeMnepaType ucnapeHus, onpegensiemas no cnpa-
BOYHLIM AaHHbIM, [k - k.

Mpv OTCYTCTBMU CNPaBOYHbIX AaHHbIX AOMYCKaeTcs paccynTbiBaTth L., no dopmyne

19,173 - 10% . BT2

ven = ’ A.23
(T, +C, +2732% - M (A.23)
rae B, C, — KOHCTaHTbl ypaBHeHWs AHTyaHa, onpefensemble Nno CMpaBoOYHbIM AaHHbIM A5 AaBMEHUS HaCbILLEHHbIX
napos, namepsiemoro B klla;
T, — HavanbHaa TemnepaTtypa Harpetow xuakoctu, K;
M — monsapHas macca, Kr - K - MOflb.

®opmynbl A.22 n A.23 cnpaBeanvBbl AN XUOKOCTEN, HAarpeTbiX OT TemnepaTypbl BCMbILKU U BbILle NpU YCrOBUM,
4TO TemrepaTypa BCrbILLKW KUAKOCTW MPEBLILIAET 3HAYeHNe pacyeTHon Temnepatyps (£,).
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A.3 PacuyeT M30bITOYHOrO AaBreHusi B3pbiBa ANsl FOPHOYUX Nbiien
A.3.1 PacueT n3bbiTouHOro aaenenus AP, klla, npoussoauTcs no cdopmyne (A.4), rae KoadppuumneHT Z yyactusi
B3BELLEHHOW MbIfM B TOPEHUM paccyMTbIBalOT Mo dopmyre

Z=0,5F, (A.24)

rae F— maccoBas gons 4Yactul, Mbinv pasmepoM MeHee KpUTUYECKOro, C NPEeBbILLEHNEM KOTOPOrO adpoOB3BECb CTaHO-
BMTCS1 HECMOCOBHOWM pacnpocTpaHATb nnams. B oTcyTcTBME BO3MOXHOCTW NOMyYEHWUS CBEOEHWUN ONSA OLEHKM
BENWYMHbI F gonyckaeTca npuHumats F = 1.

K nbingm, cnocobHbim 06pa3oBbIBaTh roptoymne MbineBo3ayLUHbIE CMECU, OTHOCAT AWMCMepCHble MaTtepuansl, xa-
pakTepusyloLmMecs HanmyMem nokasaTenemn NnoxapHOW OMacHOCTU: HMXHUM KOHLEHTPALMOHHBIM MnpedenoM pacnpoc-
TPaHEeHUs MrameHn, MakcuMarnbHblM — [aBleHueM, pasBMBaeMbiM MNPU CropaHuM NbineBo3AyLUHOW cmecn (6onee
50 klMa), n ckopoCTbi0 ero HapacTaHus, MUHMMarnbHbIM B3pbIBOOMNACHbIM coaepxaHmeM kucnopoga meHee 21 % (06.).

A.3.2 PacuyeTHyto maccy B3BeLLeHHOW B o6beme nomelleHus nbinv m, Kr, obpasoBaBLUeics B pe3ynbrate aBapun-
HOWM cuTyauuu, onpeaensoT no opmyne

mB3 + maB

M=MN1Cer Vas - (A.25)
z
rae Mg, — pacyeTHasi Macca B3BUXPUBLLENCS MbInK, Kr;

My, — pacyeTHas Macca Mbinun, NOCTYNMBLLEN B NMOMELLEHNE B pesynbTaTe aBapunHOW CUTyauuu, Kr;

C.; — CTexvuoMeTpuyeckasl KOHLIEHTPALMS Topioyeil Nblnu B a3poB3BECH, KT - M3,

V,s — pacyeTHbIi 06beM nbineBo3gyLwHOro obnaka, o6pasoBaHHOrO Npy aBapunHON cuTyaummn B obbeme nomelle-

HUs, MO,
B oTcyTCcTBME BO3MOXHOCTW NOMyYeHUs CBeAeHun Ang pacyeta V,, AonyckaeTcs npuHMMmaTh

M= Mgy + Mg, (A.26)
A.3.3 Pac4eTHyl0 Maccy B3BUXPUBLLENCS MbINN Mg, ONPeaensioT no dopmyne
Mgy = Kgg - My, (A.27)

rae Kg; — [0ns OTNOXMBLUENCS B MOMELLEHWUM MbInK, CNOCOBHON MNepenTy BO B3BELLUEHHOE COCTOSHME B pesynbrare
aBapuvinHon cutyaumu. MNpn OTCyTCTBMM SKCMEPUMEHTaNbHbLIX CBEOAEHUI O BeNnYMHe Ky, AONyCKaeTca NpuHn-
maTtb Kg, = 0,9;
my — macca OTITOXMBLUENCH B MOMELLEHWNN MbINM K MOMEHTY aBapwu, Kr.
A.3.4 PacyeTHylo Maccy nbinu, NOCTYMUBLLEN B MOMELLEHVE B pe3yrnbraTte aBapunHOW CUTYaUUK, My, ONpeaenstot
no cgopmyne

Mag = (Mg + qT ) K, (A.28)
rAae m,, — Macca roptoyen nbinu, BoibpackiBaeMol B NOMeELLEHVe U3 annapara, Kr;
g — NpPOU3BOAMTENBHOCTb, C KOTOPOW NPOAOIKAETCA MOCTYMNEHNE MbINEeBUAHbBIX BELLECTB B aBapuiHbIA anna-
paT no Tpy6onpoBogam [0 MOMEHTa UX OTKIOUYEHUS!, KI - C';
T — BpeMs oTKnoYeHus, onpeaensiemoe no A.1.2 (), c;
K, — KO3(hULMEHT NbINEeHNs, NPEACTaBNSAIOLWMNA OTHOLLEHNE MacChl B3BELLEHHOW B BO3AYXE MNbINN KO BCEW Macce

nbinu, NOCTYNMBLLEN M3 annapaTa B nomMelleHue. [py oTCyTCTBUN 3KCNEPUMEHTarnbHbIX AaHHbIX O BENMUYUHE
K, ponyckaeTcsi NpUHUMAT:
- K, = 0,5 — anga neinen ¢ gucnepcHocTbio He MeHee 350 MKM;
- K, = 1,0 — anga nbinen ¢ gucnepcHocTblo meHee 350 MKM.
BennunHy my, npuHumatot B cootsetcTeum ¢ A.1.1 n A.1.3.
A.3.5 Maccy oTnoXuBLUENCS B MOMELLEHUN NbIfM K MOMEHTY aBapuv onpeaenstoT no opmyne

m, = ﬁ(m +my)
n =g, Mt ma), (A.29)
rae K. — [ons roproyent nbinv B obLen Macce OTNOXEHUIA MNbINw;
Ky — K03thULIMEHT 3chHEKTUBHOCTH nbiney6opku. MpuHumMatoT paBHbiM 0,6 Npu cyxoi 1 0,7 — Npu BNaxHOW Mbine-
ybopke (py4Hon). lpy MexaHM3MpoBaHHOM BakyyMHOM Mbiriey6opke Ans poBHOro nona K, npuHUMatoT pas-
HbiM 0,9; anst nona ¢ BbibonHamm (8o 5 % nnowaamn) — 0,7;
my — macca nbinu, oceparoLlent Ha TPYAHOAOCTYMHbIX ANS YOOPK/ MOBEPXHOCTAX B NMOMELLEHUN 38 NEPUOL BPEMEHU
Mexay reHepanbHbIMU ybopkamu, Kr;
my — Macca nbiny, ocefaroLlet Ha AOCTYNHbIX AN yOOpKM NOBEPXHOCTSX B MOMELLEHWN 3@ NepUos BPEMEHN MeXOy

TekyLumMKn ybopkamu, Kr.
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Mop TpygoHOZOCTYNHLIMK AN YOOpKy Nnowagasamy noapasyMeBatoT TakMe MOBEPXHOCTU B NMPOM3BOACTBEHHbIX MO-
MELLEHMNSAX, O4YMCTKA KOTOPbIX OCYLLECTBNAETCS TOMbKO NPpU reHeparnbHbIX Nbineybopkax. JocTynHbiMu onsa y6opkun mecTa-
MW SIBNSIKOTCSA MOBEPXHOCTU, Mbiflb C KOTOPbIX YAAnAeTcs B NpoLecce TEKyLUMX Mbineyoopok (EXXKeCMEHHO, EXXKECYTOYHO W T. M.).

A.3.6 Macca nbinu m; (i = 1; 2), ocepatollenn Ha pasnuMYHbIX NOBEPXHOCTAX B MOMELLEHUUN 3a MEXYyDOOPOUHbI
nepuog, onpegensietTca no dopmyne

m; =M;(1-a)B;, (i=1;2), (A.30)

rae My = ZMU — Macca Mbinu, Bbigensowasncs B 06beM MOMELLEHNs 3a Nepuos BpPEMEHU Mexay reHepanbHbIMU

Jj
nbineybopkamu, Kr;

M1j — Macca nbinu, BblaensemMasl eguHuLEen nbinswero OGOpy,D,OBaHVIH 3a yKa3aHHbII7I nepuona, Kr;

M2 = ZMQJ' — Macca nbinu, Bblaensowasacs B 06bem noMelLeHns 3a nepuos BpeMeHU Mexay TeKywumMmun nboine-

J
ybopkamu, Kr;

M, — macca nbinu, Bblaensemas eauHuuen nbinawero o60pyAoBaHNA 3@ yKasaHHbIA Nepuoa, Kr;
o — Jonsa BblOensioLlencs B 06beM NMOMELLEHNS MblK, KOTopasi yaanseTcs BbITSKHbIMU BEHTUNALMOH-
HbIMU cucTeMamMu. Mpu OTCYTCTBUM 3KCNepUMEHTarbHbIX AaHHbIX O BENUYMHE ¢ nonaraiT o = 0;
B1, B — ponu BbigensoLlenics B 06beM NMOMELLEHNs MbINU, OcefatoLleli COOTBETCTBEHHO Ha TPyAHOLOCTYM-

HbIX 1 [OCTYMHbIX A5t YOOPKM MOBEPXHOCTAX MomMelleHns (By + Bo =1).
Mpu oTcyTCTBUM CcBeAEeHWn 0 kKoadduumeHTax 1 n o, gonyckaetca npuHumatb 1= 1, B, = 0.
A.3.7 M; (i = 1; 2) moryT GbITb Takke onpeaeneHbl 3KCNePUMEHTaNbHO (MM NO aHanorumM ¢ AeNCTBYOLLMMN 0bpas-
LiaMn MpoM3BOACTB) B Nepuos MakcMManbHOW 3arpy3ku obopyaoBaHus no dopmyne

M; = Z(Gf/' Fi)en (i =1,2) (A.31)
]

rae Gyj, Gyj — WHTEHCUBHOCTL MbINEOTNOXKEHUA COOTBETCTBEHHO Ha TPYAHOQOCTYMHbIX Fyj (M%) ¥ AOCTYMHBIX Fy; (m?)
nnowaasax, kr - M2 - ¢~ ;
T4, Ty — MPOMEXYTOK BPEMEHWN COOTBETCTBEHHO MEXY reHepasibHbIMK U TEKYLLUMMU Mblieybopkamu, c.
A.3.8 B Tabnvue A.4 npuBeeHbl TUNWUYHbIE MPeAenbHO A0MNYCTUMbIE 3HAYEHWST M3BBITOYHOTO AABMEHUS C TOYKM
3peHust NoBPEeXAeHUs 34aHWA.

Tab6nunuya A4 — TunnyHble NpeaensHO JONYCTUMbIE 3HAYEHUSI M3OLITOYHOTO AABMNEHUS C TOYKM 3PEHMUS NOBPEXAEHNS
34aHun

TunuyHble npegenbHO gonyctumMmble

CTteneHb nopaxeHus
3Ha4yeHus n3bbITouHOro AaBnexus, klla

[NonHoe paspylieHne 3gaHun 100
50 %-Hoe paspylueHve 3aaHui 53
CpefHue noBpexaeHus 3gaHun 28
YMepeHHble NoBpexaeHns 30aHni (NoBpexaeHue BHYTPEHHUX nepero-

poooK, pam, ABepen U T. Mn.) 12

HwKHUI nopor noBpexaeHus YernoBeka BOMHOW [aBrieHus

5
Marnble noBpexaeHus (pa3buTa YyacTb OCTEKIEHUS) 3

A.4 OnpepeneHne n3bbITOYHOro AaBNeHUA ANA CMecen, coaepxalunx roproyme rasbl (napbl) M NbiNu
PacyeTHoe n3bbiTouHOEe AasneHne AP ans rubpuaHbiX CMecen, CoaepX)aLlmx roptodme rasbl (napbl) U Nbinu, onpe-
aenseTca no dopmyne

AP =AP; + APy, (A.32)

rae APy — n3bbITouHOEe AaBneHune, BblYMCNEHHOE AN roptoyero rasa (napa) B cootseTctBum ¢ A.2.1 n A.2.2;
AP, — 136bITOYHOE AaBneHve, BbIYMCIEHHOE AN roproYdei nbinv B cooTBeTcTBUM € A.3.1.

A.5 OnpepeneHne n3bbLITOYHOrO AAaBMEHUA ANA BELWECTB U MaTepuanos, CNOCOOHBLIX cropaTh Npy B3aumopen-
CTBWU C BOAOW, KNCITOPOAOM BO3AyXa Unu Apyr ¢ ApYyrom ¢ obpasoBaHnem BOJSH AaBneHUs

PacueTHoe n3bbiTouHOe OaBneHne AP Ang BewlecTB U MaTepuanoB, CNOCOOHbIX cropaTb Npy B3aMMOOENCTBUM C
BOZION, KACMOPOAOM BO3Ayxa wnu Apyr ¢ gpyrom, onpegensoT no A.2.2, nonaras Z = 1 n npuHumas B Kadyectse H;
3HEepruto, BbIAEMSALLYIOCA MPU UX B3aMOLENCTBUN (C y4ETOM CropaHus NpOOYKTOB B3aMMOLENCTBUS A0 KOHEYHbIX CO-
eOVHEHWUI) 1NN 3KCePUMEHTaNbLHO B HATYPHbIX UCMbITaHWAX. B cnyyae, korga onpegenutb BenuunHy AP He npeacTaens-
eTCsl BO3MOXHbIM, criefyeT npuHumath ee npesbiwatowen 5 klla.

17



FOCTP 12.3.047—2012

MpunoxeHune b

MeToa pacyeTa MakcUMManbHbIX pa3MepoB B3PbIBOOMACHbLIX 30H,
OrpaHUYeHHbIX HWKHUM KOHLEHTPALMOHHbLIM Npeaeriom
pacnpocTpaHeHusi NfIaMeHu ra3oB U NapoB XXUAKOCTEMN,

pa3mMepoB 30H MOpPaXXeHUsl NPU peanusaumMm noxapa — BCMbILKA

B.1 Pagnyc Ryknp (M) v BbicoTa Zyynp (M) 30HbI, OrpaHuU4MBaioLLme 06nacTb KOHLEHTPALMIA, MPEBbLILLIAOLLMX HX-
HUI KOHUEHTPaUMOHHBIA npeaen pacnpoctpaHeHus nnamexun (ganee — HKIIP), npu HenoaBuxHOW BO3AYyLUHOW cpefe
onpegenseTca no opMmynam:

ans roptoumnx rasos (ganee — IT)

m 0,33
Rup =7.8 | — 21— 5.1
HKNP (Pr ‘CHKI'IP] (5:1)
m 0,33
Z =026 | —=—— , b.2
HKTP (Pr 'CHKI'IP) (62)
ansa napos JIBX
m 0,33
R =78 | —1— B.3
HKnP (Pn : CHKI'IPJ (53)
m 0,33
Z =026 | —=——| .4
HKnP (l% 'CHKI'IP] (54)
rae my — macca [T, nocTynuBLUEro B OTKPbITOE MPOCTPAHCTBO MPY NMOXapPOOMacHOW CUTyaLuu, Kr;
p. — nnoTHocTb [T Npu pacuyeTHol TemnepaType W aTMOC(epHOM AaBneHuu, Kr/m3;
m, — Macca napos JIBXX, nocTynuBLUXX B OTKPbITOE NPOCTPAHCTBO 32 BPEMSA UCMAPEHWS, KT;
pn — nnoTtHocTb napos JIBXX npu pacyeTHon Temnepartype, Klla;

CHknp — HVKHWUIA KOHLEHTPALMOHHBIN npeden pacnpocTpaHenus nnamenn I unu napos, % o0.

3a Havano oTcyeTa ropM3oHTanbHOrO pa3mepa 30Hbl MPUHUMAOT reOMETPUYECKUA LIeHTp Nponvea, a B cryyae,
ecnn Ryknp MeHblue rabaputHbiX pasMepoB NponunBa, — BHELUHWE rabapuTHble pa3Mepbl Nponvea.

Mpy HeobxoaMMOCTM MOXET ObiTb YYTEHO BNUSIHWE Pa3NNYHbIX METEOPONOrMYECKMX YCMOBUIA HA pa3mepbl B3pbl-
BOOMACHbIX 30H.

B.2 B cnyyae obpa3oBaHuns NapoBO3AYLUHOW CMECH B HEe3arpoOMOXAEHHOM TEXHONornyeckum obopyaoBaHuem
NPOCTPAHCTBE N €ro 3aXuraHum OTHOCUTENbHO criabbiM MCTOYHMKOM (HampuMep, UCKPOW) cropaHue 3ToW CMecu Mmpouc-
XOOWT, KaK npaBuno, ¢ HeboNbLUMMK BUAUMBIMW CKOPOCTAMM NnameHu. [pn 3ToMm amnnuTyabl BOMHbI AaBMeHUS Marbl 1
MOFyT He MPUHMMATBLCA BO BHMMaHME MpY OLIEHKe Mopakalollero Bo3AencTens. B aTom cnyyae peanusyeTtcs Tak Hasbl-
BaeMbIi MOXap-BCMblLIKa, NPY KOTOPOM 30HA MOPaXeHWs BbICOKOTEMMEPaTypHbIMU NPOAYKTaMWU CropaHus napoBo3-
OYLHOM CMeCK MpakTUYeckn COBMadaeT C MakCMManbHbIM pa3Mepom obnaka MpoAyKTOB cropaHus (T. e. nopaxakwTcs B
OCHOBHOM OOBEKTbI, MonagarwLie B aTo obnako). Paguyc Bo3gencTBMS BbICOKOTEMMEPATYPHbIX NPOAYKTOB CropaHus
napoBOo3QyLIHOro obnaka npu noxape-serblllke Re  onpegensercs opmMynon

Re =12 Rykrp, (6.5)

roe RHKI'IP — FOpMBOHTaJ'IbeIVI pasmMmep B3prBOOI'IaCHOIZ 30HHb, OI'Ipe,EI,eJ'IFIeMbIVI no q)opmyne B.3 HacToALLEero npunoXXxeHus.
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Mpunoxenne B

MeTop pacyeTa MHTEHCUBHOCTU TEMJSIOBOTrO U3Ny4YeHUsA
npu noxapax NposIMBOB JIerkoBOCMNIaMeHAOLWMXCSA
M rOpHOYMX XUOKOCTEN

B.1 MHTEHCMBHOCTbL Tennosoro manydexna q (kBT/mM2) ana noxapa nponuea nerkosocrnamensiowwmxcsa (BXK),
roptounx xugkocten (MK), cxwwkeHHoro npupogHoro rasa (CIIM) cxwxkeHHoro yrnesogopoaHoro rasa (CYI) onpenens-
eTca no dopmyne

q=E Fy- 1, (B.1)

rae Ef — cpeHenoBepXHOCTHAS WHTEHCMBHOCTL TEMMOBOrO M3NyyYeHWs nnamenu, kBT/mZ;
Fy — yrnosoit KoathuLmeHT 0bry4eHHOCTY;
T — KO3(hDULUMEHT NponyckaHns aTMocdepsl.
3HayeHve Ef NpuHUMAaEeTCs Ha OCHOBE MMEIOLLUMXCA 9KCNepUMeHTarnbHbIX AaHHbIX unv no tabnuue B.1.

Tabnuuya B1— Cpe}J,HeI'IOBerHOCTHaﬂ NIIOTHOCTb TEMJIOBOIro U3Ny4YeHua ninameHn B 3aBUCUMOCTU OT AnamMeTpa
o4vara v yaernbHaa MaccoBasd CKOPOCTb BbIrOpaHUA ONA HEKOTOPbIX XUAOKUX YyrneBo4opOaHbIX TONSINB

E;, KBT/M2, npu d, m m'
Tonnueo Py

10 20 30 40 50 kr/(m” - c)
cnr 220 180 150 130 120 0,08
CYT (nponaH-6yTaH) 80 63 50 43 40 0,1
BeH3uH 60 47 35 28 25 0,06
[OunsenbHoe TONNUBO 40 32 25 21 18 0,04

MpumedyaHune— [na gnametpoB oyara meHee 10 m unm 6onee 50 M cnegyeT NpUHUMaTh Ef Takom e, Kak u
ans oyaros gnameTtpom 10 M 1 50 M COOTBETCTBEHHO.

Mpwn oTCYTCTBMM AaHHbIX ANA HeddTU 1 HePTENPOAYKTOB A0MNYCKaeTCa BENMUYUHY Ef (KBT/MZ) onpegensTb Mo opmyne
Er=140 - 0129+ 20 . (1 - ¢0129), (B.2)

rae d — adpPeKTUBHLIN AnameTp NpPonnea, M.
€ — OCHOBaHue HaTyparnbHoro rorapudma, pasHoe 2,7.
Mpu OTCYTCTBMM AaHHLIX ANS OAHOKOMMOHEHTHBIX XWUAKOCTER AonyckaeTcs BennunHy Er (kBT/M2) onpenensts no
dopmyne

04 -m'- Hy
f=——"",
(1 i 4. 5) (B.3)

roe m' — yaenbHasi MaccoBasi CKOPOCTb BbIropaHusi, Kr/(M?2 - c);
Hs — ypdenbHas Tennota cropaHus, KIK/Kr;
L — gnuHa nnamexu, m.
Mpy OTCYTCTBUM AaHHbIX AN OAHOKOMMOHEHTHbIX XWUAKOCTei JonyckaeTcst BenuumnHy m', kr/(M2 - ¢), onpegenaTs
no gopmyne

m' 0,001 - H,,
=—"___ ¢ B.4

Ly +Cp(Tp - To) (B.4)
rae Lg — yAenbHasi TennoTa McnapeHus XuakocTn, KIK/Kr;

Cp — yAenbHasa TennoeMKoCTb Xuakoctu, khx/(kr - K);

T, — TemnepaTypa KANEHUs XUOKOCTM Npu aTMocdhepHoMm aasrnexHun, K;

T, — TemnepaTtypa okpyxatoLuen cpegsbl, K.

[INs MHOrOKOMMOHEHTHBIX CMECeN XUAKOCTEW AOMNyckaeTca onpedeneHve 3HadyeHuin E; m m' no KOMMOHeHTaw,

ANs KOTOPbIX BENWYMHBI Ef 1 m' MakcumanbHbl.
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B.2 YrnoBon koadhpuumeHT obnyyeHHocTn F, onpegensietcs no copmyre

2 2
F,=F2 +F2, (8.5)

roe Fy, Fy; — dakTtopbl 06ry4eHHOCTV Ans BePTUKANbHOM M rOpU3OHTasIbHO MIloWaAoK, COOTBETCTBEHHO, onpeaernsie-
Mble O NIOWAanoK, pacrnonoxeHHbix B 90° cekTope B HampaBreHWM HakrnoHa nrameHu, no crieayroumm gopMynam:

2 2 o 4 " .
_E. arcth+E{a +(b+1)*-2-b-(1+a Sme)]arctg (A D)+cosex

A-B B ¢
i (B.6)
T % | arct ab——FzsmG + arct —Fz.sme
9 F.C 917FcC
1Y . sin® a-b-F? sing F? - sin®
arcig () + °¢° |arctg | -2 5 7o S | rareg | 50 |-
1

fo 1. : 2 (B.7)

_|@+b+1P-2-(b+1+a-bsing)| _ (A-D

A B 9B
azﬁ, (B.8)
2. X
p-2:X, (B.9)
A=\@+(b+1?-2-a-(b+1)-sine), (10
B=\(@®+(b-17-2-a-(b-1-sine), E1
C =1+ (6% - 1) cos?0), 512
b-1
b= (b+1)’ 51
a-coso

E=b-a sne’ G

F=(b?-1), (B.15)

rae X — pacCTosiHMe OT reoOMeTPUYECKOro LeHTpa nponuea Ao o6nyqaeM0ro obbekTa, M;

d — a(pheKkTUBHLIN AnameTp Nponunea, Mm;
L — AanvHa nnameHu, m;
6 — yron OTKMOHEHWs MIamMeHu OT BepTUKanu nog AencTBrem BeTpa.

[na nnowaaok, pacnonoXeHHbIX BHE YKa3aHHOrO CEeKTopa, a Takke B Clyyasix OTCYTCTBMSA BeTpa dakTopbl obny-
YEHHOCTU A5 BEPTUKaNbHON 1 rOpU30OHTarNbHOM NMOWaAoK paccunTbiBaoTca no opmynam B.6 — B.15 n B.18, npuHu-
masa 6 =0.

OdppekTuBHbIN AnameTp nponvea d (M) paccyuTbiBaeTcs no opmyne

4.F
d= "=, (B.16)

rae F— nnowaak nponuea, M2,
OnuHa nnamenun L (M) onpepensietca no copmynam:

npw u, > 1

0,67
L=55d- (L] %2, (B.17)

pa'\/g'd
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npu u, <1
0,61
L=42.d.|—mM | | B.18
Pa V9 d ( )
roe

w,
Usr = ——0

3fm' 'g-d (B.19)
Pn

roe m' — yaenbHas MaccoBasi CKOPOCTb BbIFOpaHWs Tonnmea, kr/(M2 - c);

Pa — MINOTHOCTb OKPY’KaloLLLero Bosayxa, Kr/mS;

Pn — NMOTHOCTb HAChILLEHHbIX NapoB TOMAMBA NpW TeMnepaType KuneHus, Kr/m3;
Wy — CKOpOCTb BeTpa, M/c;

g — yckopeHue cBoBoaHoro nageHus (9,81 m/c?).

Yron OTKNOHEHMSA NMaMeHn OT BepTUKanu nog AENCTBMEM BETpa O paccymTbiBaeTcs no cbopmyne

1, npn u, <A1

cos 6 = )
us%s npu u, > 1 (B.20)
KOSCbeVILWIGHT nponyckKkaHna aTMOCd)epr T Ana noXapa nponuea onpenendaeTca no q)opmyne
t=exp[-7 -107*- (X-0,5-d)], (B.21)

B.3 B Tabnuue B.2 npeacTaBfieHbl TUNUYHbIE 3HAYEHUSA NpeaensHO AONYCTUMON UHTEHCUMBHOCTW TEMSIOBOrO U3ny-
YeHNsa NS pasfnyHbIX CTEMEHEeN nopakeHusa 4ernoBeka U maTepuarnos.

Tabnuuya B.2 — TunnyHble npegenbHO AoNyCTUMble 3Ha4YEeHUA NHTEHCUBHOCTU TENIOBOIO U3ny4veHna Ana pasnnyHbixX
CTEMNEHEN NOpaXeHUs YernoBeka U NOBPEXOEHMA MaTepuanos

TunNuyHble NpeaernbHO AonyCcTUMble
3HaYeHWss UHTEHCUBHOCTHU
TENMoBOro uanyyeHus, kBT/m?

CTeneHb nopaxeHus

bes HeraTMBHbIX NOCNeACTBUA B TEYEHME OSNIUTENbHOro BpeMeHn 1,4

BesonacHo anst yenoeeka B Ope3eHTOBON ofexae 4.2

HenepeHocumas 6onb yepe3 20—30 ¢
Oxor 1-n creneHn yepes 15—20 ¢ 7,0
Osor 2-n creneHn vepes 30—40 ¢

BocnnameHeHue xnomnka-BorokHa 4yepe3 15 mMuH

BocnnameHeHne gpeBecuHbl, OKpalleHHON MacisHOW KpacKow Mo CTpo- 17,0
raHHOM NOBEPXHOCTW; BOCMIaMeHeHe aHepsbl

HenepeHocumas 6onb 4yepes 3—5 ¢
Osxor 1- cTeneHn yepes 6—8 ¢ 10,5
Oor 2-n creneHn vepes 12—16 ¢

BocnnameHeHne OgpeBecuHbl C LLIEPOXOBaTON MOBEPXHOCTbLIO (BNaXHOCTb 12,9
12 %) npu anuTteneHocTN 06nyyeHns 15 mMuH

BocnnameHeHne gpeBecuHbl, OKpalleHHON MaciAHOW KpacKoW Mo CTpo- 17,0
raHHOW NOBEPXHOCTW; BOCMIaMeHeHe aHepsl
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MpunoxeHue I

MeToq pacuyeTa pa3amMepoB 30H pacnpPOCTPaHEeHUs
o6naka roproumx rasos v NapoB Npu asapum

CyLwiHOCTb MeTOAa

B HacTosiLem npunoxeHun yCTaHOBMEH MOPSAOK pacyeTa U3MEHEHMs BO BPEMEHWN KOHLEHTpauuu ra3a B obnake
npu MrHOBEHHOM BbIGPOCE M HEMPEPBLIBHOM UCTEYEHUN CXIWKEHHOro yrrnesogopoaHoro rasa (CYI).

1 MrHoBeHHbIN BbIGpoc CYI

1.1 MrHoBeHHbIN BbIOpoc CYI MOXET NpPOUCXOAWUTb MpU MOBPEXAEHWM pe3epByapa WM MHOro annapara, B
kotopom CYI HaxoguTcs nop AaBrneHuem.

3a cueT BHyTpeHHew aHeprum CYT ero maccoBast [onsi § MTHOBEHHO ucnapsieTcs, obpasys ¢ kanenbkamm Xuako-
cTn obnako a3apo3ons. 3a cyeT GOoMbLUIMX CKOPOCTEN BMXPEBLIX MOTOKOB MPOUCXOAUT ObICTPOE BOBreYeHMe B 0Onako
BO3adyxa M ObICTpoe mcnapeHue octaBlierica vyactn CYT.

Maccy Bo3ayxa Mg, Kr, MTHOBEHHO BOBIeKaloLLytocs B 0bnako Ansi Takoro McnapeHusi, paccynTbiBatoT no opmyne

(1-8) My - Lg
Cp.a : (Ta_Tg)"'Xw ’ Lw, (I_.'I)

Myo =

roe Mg — Macca BblbpolueHHoro CYT, kr;
Cp.a — yAenbHas TennoemkocTb Boaayxa, i/ (kr - K);

Ly — ypenbHas Tennota napoobpasoBaHus CYT, Ox/kr;
T, — Temnepartypa oKpyxatoLiero Bosayxa, K;
Tg — Temnepatypa kunenus CYI npu atmociepHom AasneHum, K;

X,, — maccoBas 4ons BOAAHbIX MApOB B BO3AYXE;
L, — yaenbHasa TennoTa napoobpasoBaHnsa Boabl, [Hx/Kr;
6 — MmaccoBasi gonsi MrHoBeHHO ucnapwsluerocss CYT.
6 onpenensitoT U3 COOTHOLLUEHUS

6=1-exp [Lg)J (r.2)

roe Cp.g — ynenbHas Tennoemkoctb CYT, x/(kr - K).

I.1.2 NpuHumatoT, YTO obpa3oBaBLUeecsi obnako ApendyeT No BETpy CO CKOPOCTbio Vg = 0,6V, (V5 — CKOPOCTb
BETPa) U UMEET B HadarnbHbI MOMEHT (QOPMY LIMNMHAPA, BbICOTa KOTOPOro paBHa ero paguycy. C TeyeHnem BpeMeHn
BbiCcOTa obraka ymeHbLLUaeTcsi, a pagnyc pacTeT.

M3meHeHne BO BpeMeHW paamyca, BbicoTbl obnaka 1 KOHLEeHTpaummn ra3a B Hem B 3TOI ¢hase (HasbiBaeMoit azoi
nageHus) onpegenseTcs nyTeM peleHnss Metoaom PyHre-KyTTa (peanv3oBaHHbIM B BUAE CTaHAAPTHOM NPOrpaMmbl Ha
OBM) cucTeMbl 0ObIKHOBEHHBIX AnddepeHUmnanbHbIX ypaBHEHWIA

dm, o d
dta = prlazagve RiT + 2pa - (d_:) - aurh, (F.3)

dM
o7 ( g ta) Cpa (T = T)+ mr? - (Ty, — T

ar _ , (r4)
dt MyCpa + MgCp g
0,5
dr gh - (pg.a — M)
of =% (T ’ (r5)
roe M, — macca Bo3gyxa B obnake, Kr;
Pa — MNOTHOCTb BO3AyXa, Kr/M3,;
r — paguyc obnaka, Mm;

ay, ao, az, a;, — koadduumeHTsl (a4 =0,7, a, =0,5, a4 = 1,07, a3 = 0,3 anqa knaccos ycTtonumsoctn A—B (knaccbl yctonyu-
BOCTM faHbl no Mackywnny, Tabnuua In1); 0,24 — gna C—B; 0,16 — anst E—F);
Ri — yucno PuuapacoHa, onpegensieMoe n3 COOTHOLLEHUS

Ri= (588h°% g/(a% v2)) (o0 po) / pa
h — BbIcoTa obnaka, m;
T — Temnepartypa obnaka, K;
Tgr — Temnepatypa 3emHoM noeepxHocTy, K;
Pg.a — NIMOTHOCTb NapoBO3AyLIHOrO obnaka, kr/m3,
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Tab6nwuua N1 — Knaccel yctonumsoct atmocdepsl no Mackyvnny
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Knacc TunuyHas Onuncanme noroa BepTukanbHbIi rpagneHT
no MNackywnny | ckopocTb BeTpa, M/C Temnepatypbl, K/m

A 1 BesobnayHo >>>0,01

B 2 ConHe4yHo n Tenno >>0,01

C 5 MepemeHHasi 0b6nayYHOCTb B TEYEHUE OHSA >0,01

D 5 ObnayHbiii AeHb U1 obrnadHas Houb =0,01

E 3 MepemeHHas 061a4HOCTb B TEYEHUE HOUU <0,01

F 2 fAcHasa Houb MHBepcusa (oTpuuaTtenbHbI

rpaguveHT)

PelueHvnem cuctembl BbilleykadaHHbIX ypaBHEHU ABAATCA 3aBucumoctn M, = M, (t), T = T(t), r = r(t).
Ons pelueHns cucTembl ypaBHEHWUI HEOOXOOMMbI LOMNONHUTENbHbLIE COOTHOLLEHWS

M, + My

Pga = )
(Mo, Mg (E) (r6)
Pa Pg T
B kayecTBe kpuTepusi OKOHYaHWS (hasbl NaAeHWs NPUHUMAIOT BbIMOMHEHWE YCIOBUS
Pga — P
g.a
3aBucumocTb h = h(t) HaxoaMM 13 COOTHOLLEHUS
M, M T,
h(t) = —a + -9 . (_a) . 1
) (pa Pg ] T ) \rr(t)? (r:8)

I1.3 Korga nnoTHOCTb NapoBO3QYyLIHOrO obnaka He3HauYMTenbHO OTNMYaeTCs OT MAOTHOCTM Bo3dyxa (T. €. mocne
OKOHYaHus rasbl NageHus), ero ABWKEeHVEe onpeaenseTcs Kak dasa naccyvBHOW AUCNEPCUMU U OMUCLIBAETCA npoLecca-
MU TypOyneHTHOM anddyanm.

KoHueHTpaumio raza B To4Ke C koopauHatamu (X, y, z) B dpasze naccuBHOW AMCNepcun onpeaenstoTr u3 dopmyrnbl

2 2
2M (x —x) +y 2
Clx,y,2)=————9  exp| -9 "7 | exp|--Z
.y 2) (2n) 62 o2 F 202 Pl 202 (F-9)

rae O'y, 0, — CpefHekBaapaTnU4Hble OTKITIOHEHWS, 3aBUCALLNE OT BENUYNHDBI X — Xj;

X, — KoopauHaTa ueHTpa obrnaka B HanpasrneHun BeTpa, Mm;
Xy — KoopauHaTa TOYKM OKOHYaHWs dhasbl NafgeHus, M,
0y (Xc = Xg); 07 (Xc — Xp) 32BMCAT OT Krlacca ycTon4nBocTy no Mackyurny.

Mpn X, = Xo NPUHUMaETCH Oy = 12,14, o, = hi2,14;

2

2 2 2 .2 2 .
npu X; > Xo Gy +Gy0 +Gy (Xc - XO), 07 =0, +0'Z(XC - XO),

2 HenpepbiBHOE UcTeyeHue CYI

[ns onucaHua HenpepbliBHOro uctedenuss CYI n3 pesepByapoB Unv MHbIX annapaToB npegnonaraertcs, YTo pe-
3ynbTUPYOLLAs KOHLEHTPaLus ra3a B NapoBO3dyLUHOM obnake ABNSeTCA CYMMOW KOHLEHTPaUMi OT OTAEMbHbIX 3reMeH-
TapHbIX ra3oBblx 0OGBEMOB M paccyMTbiBaeTcs no hopmyrne

2
n 2Q; X - x-) 2
J
Cxy 2) = 215—122 B e B 2}/72 e (F10)
j=1 (2r) O Oy oy oy 0y
rae Q=m-7; — macca CYI B j-M anemeHTapHOM oGbeme, Kr;
m — maccoBasi CKopocTb mucrtedeHusa CYT, kr/c;
Xj — KOOpAMHAaTa UeHTpa j-ro 3remMeHTapHoro obbema, M;
Oy Oz — CPpefHeKBaApaTU4eckue OTKIIOHEHWS PacrpeferneHnsi KOHUEHTpauni B j-M anemMeHTapHom obbeme, M.
Oy, O — OMPEAEnsiioT aHarnorvyHo oy, oy B r1.3.
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Mpunoxexne [

MeTopn pacyeTa MHTEHCMBHOCTU TenyioBOro nany4eHnsa u BpeMeHu
cyuiectBoBaHMA OrHeHHOro wwapa

[.1 VIHTEHCMBHOCTL TEnnoBoro uanyyeHust g (kBT/mM2) ans orHeHHoro Lwapa onpeaensetcs no cdhopmyne B.1.

[.2 BenunuuHa E; onpefensieTcsi Ha OCHOBE MMEIOLMXCS SKCMEPUMEHTArbHBIX AaHHBIX. [lonyckaeTcs NpUHUMAaTh
E; pasHoit 350 KBT/M2.

0.3 3Havenne F, onpegensietcs no opmyrne
2
D
Fp=——"5—, 1
T4 (K2 A1)
rae H — BbICOTa LIeHTpa OrHeHHOro wapa, Mm;
Dg — a(pdheKTUBHbLIN ArMaMeTp OrHEHHOrO Lwapa, M;
r — paccTosiH/e OT obrnyyaeMoro ob6bekTa A0 TOYKM Ha MOBEPXHOCTU 3eMMM HEMoCPedCTBEHHO MOA4 LEHTPOM

OFHEHHOro Lapa, M.
0.4 OddekTmBHBIN AnameTp orHeHHoro wapa Dy (M) onpegenseTcs no copmyne
Ds = 6,48 - m9:325, a.2)
rae m — macca npoaykTa, NoCTYMNMBLLErO B OKpY>KaroLlee NPoCTPaHCTBO, Kr.
0.5 Benuuuny H fonyckaeTcsa npuHuMaTh paBHoW Dg.
Bpewms cyliecTBoBaHMs orHeHHoro wapa fg (¢) onpeaenseTca no dopmyne

t; = 0,852 - m026, (A.3)

[.6 KoadhdwmumeHT nponyckaHmsa atMocdepsbl T Ans OFTHEHHOrO Lapa paccynTbiBaeTcs no dopmyne

T=exp [—7,0 1074 \r?2 + H? - %] (0.4)

0.7 B tabnvue [.1 npeacrtaBrieHbl TUMWYHbIE 3HAYEHUA NpeaenbHO O0NYCTUMbIX 03 TENM10BOro U3ny4vyeHuna npu
BO3[ENCTBMM OFHEHHOrO Llapa Ha YeroBeka.

Tab6bnwuuya [O1— TunuyHble 3Ha4YeHns npeaenbHO JONYCTUMbIX 403 TEMNSIOBOrO MU3ryYeHnst npy BO3OEeNCTBUN OTHEH-
HOro wapa Ha 4enoBeka

CTeneHb NopaxeHus [lo3a TennoBoro uayyenusi, Ik/m2
Oxor 1-in cTeneHn 1,2.-10°
Oxor 2-i cTeneHu 2,2-10°
Oxor 3-i cTeneHn 3,2-10°

MpumeyaHune— o3y Tennosoro nanydenna Q, /M2, paccunTsiBaloT no dopmyrne
Q=qt
€ § — WHTEHCVBHOCTb TEMMOBOrO U3NyYeHUst OTHEHHOTO Lapa, BT/mZ;

t, — BpEMs CyLIEeCTBOBaHMSA OrHEHHOTO Lapa, C.
g W tg BBIYMCNSIIOT B COOTBETCTBUM C HACTOSILLIMM MPUITOXKEHNEM.
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MpunoxeHune E

MeTopn pacyeTa napamMmeTpoB BOJIHbl AaBlieHuA
npu cropaHuu ra3o-, Nnapo- U NbinNneBo3AyLWHbIX cmecemn
B OTKPbITOM MPOCTPAaHCTBEe

EA MeTopguka KONIM4YeCTBEHHOMN OLUEeHKU napamMeTpoB BO34yLWHbLIX BOJTH AaBJieHNA npu cropaHun raso-, napo-
U NblNIeBO3AYLWHbIX cmecen

MeToauka pacrnpocTpaHAeTcs Ha cryyYyam BblIOpoca roproymx rasoB, MapoB UMK Mbiv B aTMOcdepy Ha Npov3BOA-
CTBEHHbIX OOBbEKTax.

OCHOBHbIMW CTPYKTYPHbIMY 3fIEMEHTAMU anropyTmMa pacyeToB ABMSHOTCA:

onpefeneHve OXuaaeMmoro pexvMa cropaHus obnaka;

pacyeT MakcumarbHOro M3bbITOYHOTO AABMEHUS U MMMybca (asbl CKaTuUsA BO3AYLUHLIX BOSH AaBIEHUsS Ons pas-
JINYHBIX PEXNMOB;

onpegenexHve OOMONHUTENbHbBIX XapaKTEPUCTUK B3PbIBHOW Harpysku;

OLeHKa mopaxatoLlero Bo34encTBuS.

VicxogHbIMM AaHHBIMKM NS pacyeTa napamMeTpoB BOJSH OABMEHUS MPU cropaHuy obriaka SABNATCA:

BW, TOPHOYEro BelLecTBa, coaepalleroca B obnake;

KOHLIeHTpaLms roptoyero Bellectsa B cmecu C;

CTEXVOMETPMYECKas KOHLEHTpaLUus roptoyero Bellectsa ¢ Bo3gyxom Cg;

Macca roptoyero BelLecTBa, cogepxallerocs B obnake M;, C KOHUEHTpaumnen Mexay HWKHUM U BEPXHUM KOHLEH-
TPaUMOHHBLIM MPeAenom pacnpocTpaHeHms nnameHun. [lonyckaeTca BenuyunHy M, npuHMmaTb paBHOW Macce ropryero
BellleCcTBa, coaepxalleroca B obnake, ¢ y4eToM KoadhduumeHTa Z y4acTvs roproyero BellecTsa BoO B3pbiBe. [1pu oTcyT-
CTBUM OaHHbIX KOIPDULMNEHT Z MOXET ObITb MPUHAT paBHbIM 0,1;

yAerbHasi Tennota cropaHusi roployero BelecTsa Eyy;

cKopocTb 3ByKa B Bo3gyxe C, (06bl4HO npuHMMaeTcs pasHon 340 m/c);

MHOPMaLNSA O CTEMEHN 3arpOMOXXAEHHOCTU OKPY)KaloLLEro NpoCTPaHCTBa;

ah(PEeKTUBHBLIN aHEepro3anac roproyent cMecu E, KOTopbIn onpegenseTca no gopmyne

M'r ’ Eyny Cr < CCT

C .
M; - Eyp- C—CFT C: >Cq (E.1)

Mpn pacyeTe napameTpoB cropaHus obnaka, PacnonoOXeHHOro Ha MOBEPXHOCTU 3eMIN, BeNUYMHA 3PPEKTUBHOMO
3Hepro3anaca yaBanBaeTCA.

E.2 OnpepeneHue oxungaemMoro pexxuma cropaHusi obnaka

Oxunpgaemblii pexum cropaHms obraka 3aBMCUT OT TuMa roptoyero BelecTBa M CTeneHu 3arpoMOXAEHHOCTU OKpy-
)aloLwero nNpocTpaHCcTBa.

E.3 Knaccudumkaums roproumnx sellecTs No cTeneHn YyBCTBUTENTbHOCTHU

BewectBa, cnocobHble k 06pa3oBaHN0 rOpPHOYUX CMECEN C BO3AYXOM, MO CTENEHW CBOEW YYBCTBUTEIBHOCTU K
BO30Y>XAEHMIO B3PbIBHbIX MPOLECCOB pa3ferneHbl Ha YeTbipe Kracca:

knacc 1 — ocobo 4yBCTBUTENMbHbIE BellecTBa (pa3vep AETOHALMOHHOW A4YENKM MeHee 2 cM);

Knacc 2 — 4yBCTBUTENbHbIE BelllecTBa (pa3Mep OETOHALMOHHOW SYeliku NexuT B npegenax ot 2 o 10 cm);

krnacc 3 — cpefHe YyBCTBUTENbHbIE BELLECTBA (pasmep AeTOHALMOHHOM a4eiku nexuT B npegenax ot 10 go 40 cwm);

knacc 4 — cnabo 4yBCTBUTENMbHbIE BELLECTBA (pa3Mep AEeTOHALMOHHON sivenku 6onblue 40 cm).

Knaccudmkaums Hanbonee pacnpocTpaHeHHbIX B MPOMbILLIIEHHOM MPOU3BOACTBE rOpHOYMX BELLECTB NpMBEAeHa B
Tabnuue E.1. B criydae, ecnu BeLLeCTBO He BHECEHO B krnaccudmkaLmio, ero cnegyet knaccuduumpoBaTb No aHanormm ¢
MMELLMMUCA B CMUCKE BeLlecTBamu, a Npu OTCYTCTBMU UHGOPMaLMM O CBOMCTBAaxX AaHHOro BellecTBa, ero cnegyer
OTHECTM K Kkraccy 1, T. e. paccmaTpuBaTb Havbornee onacHbIv Cryyvai.

Tabnuua E.1

Knacc 1 Knacc 2 Knacc 3 Knacc 4
AueTuneH AKPUNOHUTPUI AueTanbaerua BeHson
BuHunauetuneH AKponewvH AueToH [ekaH
Bopopoga BytaH BeH3unH o-OuxnopbeHson
MppasuH ByTtunex BuHunauetart [NopnekaH
W3onponunHuuTtpaT Bytaguex BuHunxnopug MeTaH
MeTunaueTtmneH 1,3-MNMeHTagneH [ekcaH MeTunbeHson
HutpomeTtaH MponaH M3ookTaH MeTunmMepkanTaH
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OkoH4yaHue mabnuus! E.1

Knacc 1 Knacc 2 Knacc 3 Knacc 4
OKuCb MpONUNeHa MponuneH MeTunamuH MeTtunxnopva
OKUCb aTUMeHa Cepoyrnepon MeTtunaueTaTt Oxkuck yrnepoga
OTunHuTpar OTaH MeTunGyTunkeToH OTuneHbeHson
OTuneH MeTunnponunkeToH
Ompbi: MeTunaTnnkeToH
ONMETUNOBLIN OkTaH
OVBUHUNOBBIN MupuanH
MEeTUNOYTUNOBLIN CepoBogopop
CnupTbl:
LLinpokas dpakuust nerkux yr- METUMOBbIN
nesogoponos 3TUNOBbLIN
NponuIIoBbIN
amMuIoBbIN
1306y TUNOBLIN
M30MponunoBbLIn
LinknorekcaH
Stundopmmat
Stunxnopua

E.4 TennoTta cropaHusi XMMMYeCKnX coeAuHeHUn npu pac4yeTe NOJIHOrro 3anaca aHeproebigerieHus

Mpy oueHKe MaclITaboB NopaXeHWst BONTHAMU OaBMEHUst JOMKHO YYMTbIBATbCS pasnmyune XMMUYECKUX COoeauHe-
HWI MO TennoTe CropaHus, UCMoNb3yeMON Ans pacdeTa MOMHOro 3anaca 3HeproBbiAeneHus. [Ons TMnnYHbIX yrneBogo-
POLOB MPUHUMAETCS B PACHET 3HAYEHUE YAENbHOWM TEMmoThbl cropaHust Ey,, = 44 MIDk/Kr. [INs UHBIX TOPIOYMX BELLECTB B
pacyeTax UCMomnb3yeTcs yAerbHoe dHeprosbigenenve £y, = B E ;. 3aeck B — KOppeKkTUpoBOYHbIN napametp. [ns

YCIOBHO BblAENEHHbIX KITaCCoOB ropro4mnx BeLWeCTB BENMNMYMHbI NapamMeTpa ﬁ npencrtaBlieHbl B Tabnmue E.2.

Tabnuua E.2

Knaccbl roptoymx BeLLecTB | B Knaccbl roptoumx BeLyects B

Knacc 1 ByTtuneH
AueTtuneH 1,1 ByTagneH 1
MeTunaueTtuneH 1,05 1,3-MNMeHTagneH 1
BuHunauetuneH 1,03 OTaH 1
OKucb aTuneHa 0,62 OumeTtnnacup 0,66
MmapasuH 0,44 [vunsonponunoBbin adup 0,82
M3onponunuutpat 0,41 LIy 1
STunHuTpat 0,30 MponuneH 1
Bogopoa 2,73 MponaH 1
HutpomeTaH 0,25 Knacc 3

Knacc 2 BuHunxnopug 0,42
OTuneH 1,07 Kymon 0,84
Ounatunacump 0,77 MeTunamuH 0,70
OunerHunacup 0,77 CnupTbl:
Okucb nponuneHa 0,7 MeTunosbiin 0,45
AkponeuH 0,62 3TunosbIN 0,61
Cepoyrnepog 0,32 Mponunosbin 0,69
BytaH 1 AMUNOBLIN 0,79
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OkoHYyaHue mabnuuei E.2

Knaccebl roproymx BeLlecTB ﬁ Knaccebl ropto4ymnx sellecTs ﬂ
LinknorekcaH 1 MeTtunxnopvg 0,12
AueTanbgerng 0,56 beH3on 1
BuHunauertat 0,51 [ekaH 1
BeH3nH 1 [JonekaH 1
[ekcaH 1 MeTtun6enson 1
MN3o00KkTaH 1 MeTunmepkanTtaH 0,53
MupngnH 0,77 Okuck yrnepopaa 0,23
LinknonponaH 1 OunxnopataH 0,24
3TnnamunH 0,80 CepoBopopopg 0,34

Knacc 4 AueToH 0,65
MeTtaH 1,14 Ouxnop6eHson 0,42
TpuxnopataH 0,15 TpuxnopaTaH 0,14

E.5 Knaccudmkauus okpyxaroLiero npocTpaHCTBa No CTeNeHU 3arpoMOXKAeHHOCTH

XapakTepoM 3arpOMOXAEHHOCTU OKpY>KatoLLlero NpoCTpPaHCTBa B 3HAYUTENbHOW CTeneHu onpeaenseTca CKopoCcTb
pacnpocTpaHeHUs nnamMeHn npu cropaHum obnaka u, cnefoBaTenbHO, NapamMeTpbl BOMHbI AaBneHUs. XapakTepUCTUKN
3arpoMOXOEHHOCTUN OKpY>KaloLLero npocTpaHcTBa pasfensioTcs Ha veTblpe Kracca:

knacc | — Hanuume ANWHHBIX TPyO, MONOCTEN, KaBepH, 3amnOfHEHHbLIX FOPHOYE CMECho, NMPU CropaHnM KOTOPOWN
BO3MOXHO oXuaatb oopmMmpoBaHme TypOyNeHTHbIX CTPYW NPOOYKTOB CropaHusi, MMeKLWUX pasMepbl He MeHee Tpex
pa3mMepoB OeTOHALUMOHHOW SYerKkn gaHHOW cMmecu. Ecnn pasmep OeTOHAUMOHHOW SYerikn And OAaHHOW CMeCU Heussec-
TEH, TO MUHMMATIbHBIN XapakTePHbIA pasMep CTPyW MPUHMMAETCs paBHbIM 5 cM Ans roptoumx BewecTs knacca 1; 20 cm —
0115 ToproYnx BelecTB knacca 2; 50 cm — ans roptoumnx BelecTs knacca 3 n 150 cm — ans roptoyumnx BELLEeCTB krnacca 4;

knacc |l — cunbHO 3arpomMoXkaeHHOe MPOCTPAHCTBO: HanMyne Mony3aMKHYTbIX 0GbEMOB, BbiCOKasi MIOTHOCTb
pasMeLLeHNs] TEXHOOrMYeckoro o6opyaoBaHus, nec, GorbLIOe KONMYeCTBO MOBTOPSIOLLMXCS NMPensTCTBUN;
knacc Il — cpegHe 3arpoMoXxaeHHOe MPOCTPAHCTBO: OTAENbHO CTOSILLME TEXHOJOrMYECKME YCTaHOBKU, pe3epBy-

apHbIA napk;

knacc IV — cnabo 3arpomoxaeHHoe u cBoboAHOe MPOCTPaHCTBO.

E.6 Knaccudukaumsa pexxumoB cropaHusi obnaka

[nsa oueHkn BO3OENCTBUS CropaHns obriaka BO3MOXHbIE PEXUMbI CropaHusi Pas3fensitoTcs Ha LWeCTb KNaccoB Mo
AvanasoHam CKOPOCTEN UX pacrnpoCTpaHeHWUs creaylowmum obpasom:

knacc 1 — geToHauust UM ropeHne Co CKOpPOCTbHO hpoHTa nnamenn 500 m/c n Gonee;

knacc 2 — gedonarpauusi, ckopocTb poHTa nramenn ot 300 go 500 m/c;

knacc 3 — gedonarpauusi, ckopocTb poHTa nnamenn ot 200 go 300 m/c;

knacc 4 — pecbnarpaumsi, ckopocTb ppoHTa nnamenn ot 150 go 200 m/c;

knacc 5 — pechnarpaumsi, ckopocTb hpoHTa MNaMeHn onpeaensieTcst no opmyne

u=ky- M6, (E.2)
rae k, — KOHCTaHTa, paBHas 43;
M — macca roproyero BelLecTBa, cogepallerocs B obnake, Kr;
Knacc 6 — gedpnarpaums, CKOpoCcTb PpOHTa NnameHn onpegensieTca no gopmyne

u=ky- M8, (E.3)

rae ko — KOHCTaHTa, paBHas 26;
M — macca roptroyero BellecTBa, cogepxallerocs B obnake, Kr;
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E.7 OxugaeMbI pexum cropaHus obnaka
Oxvpgaembli pexum cropaHusa obrnaka onpeaenseTcs ¢ nomolplo Tabnuubl E.3, B 3aBMCHMMOCTM OT Knacca ropto-
Yero BeLLEeCTBa M Krnacca 3arpoMOXAEHHOCTW OKpYXKatoLLero npocTpaHcTea

Tabnuua E.3

Knacc ropto4yero Knacc 3arpoMoOXXOeHHOCTU OKpyXatrulero npocTtpaHcTBa
BewecTsa I [ ] v
1 1 1 2 3
2 1 2 3 4
3 2 3 4 5
4 3 4 5 6

Mpy onpegeneHnn mMakcMMarnbHOW CKOPOCTW (DPOHTa NNaMeHun Ans PeXMMOB CropaHus 2—4 KraccoB AOMOSHK-
TENbHO paccUMTbIBAETCA BUAUMAsI CKOPOCTb (PPOHTA MriameHn no cooTHoweHuto E.2. B Tom cnyvae, ecnv nonyveHHas
BENMYMHa Gorblle MakKCMMarbHOW CKOPOCTU, COOTBETCTBYHOLLEN OAHHOMY Kraccy, OHa MpuHMMaeTtcst no cgopmyne E.3.

E.8 PacuyeT MakcMmarnbHOro n3bbITOYHOro AaBfeHUsi U uMnysibca ¢pasbl CXKaTUA BO3AYLWHbIX BOJIH AaBeHUA

MapameTpbl BO3AYLUHLIX BOMH AaBrneHus (13bbiTouHoe aasneHne AP 1 uMnynbc gassl oxatus 1) B 3aBUCUMOCTY
OT paccTosHMA OT LieHTpa obnaka pacCyMTbIBAIOTCA MCXOOA M3 OXMOAEMOro pexuma cropaHus obnaka.

Knacc 1 pexvma cropaHusa obnaka

PaccunTbiBaeTcs cootBeTCTBYlOLEe Ge3pasmepHoe paccTosHue no dopmyne

X = (E)va ’ (E4)
R

raie R — paccTosiHMe OT ueHTpa obnaka, M;
Py — atmocdepHoe pasnenue, [a;
E — adpekTnBHLIN 3Heprosanac cmecu, [x.
BennuuHbl 6e3pasmepHoro gaenenus P, n nMnynec ¢asbl coxkatua [, onpegenstotca no dopmynam (ans raso-,
napo- 1 NbiNeBo3ayLUHbIX CMecen):

In (P,) =-1,124 — 1,66 - (In (R,) + 0,260 - In (R,))?, (E.5)
In (1) = -3,4217 — 0,898 - (In (R,) — 0,0096 - In (R,))%, (E.6)
dopmynbl E.5, E.6 cnpaBegnuBbl Ans 3HadveHni R, 6onee 0,2. B cnyyae, ecrim R, meHee 0,2, To P, paBHO 18, a B
dopmyny E.6 Bmecto R, nogcrtaensertca BenuynHa R, = 0,14.

Pa3mepHbie BenMUMHbI N3OLITOYHOrO AaBMeHUs U uMmnynbca gasbl CKaTust ONPeAensaTcs o opMmynam:

AP=P,- Py, (E.7)
23 EV3
I+:IX~P0 Cio (ES)
E.9 Knaccbl 2—6 peXxuMoB cropaHus ob6naka

PaccuutbiBaeTcs 6e3pa3mepHoe paccTosiHue R, OT LeHTpa obnaka no cdopmyne E.4.
PaccunTbiBatoTca BenuymHbl 6e3pasmepHoro aaenenuns (Pyq) 1 umnynbca dasbl oxatus 4 no dopmynam:

p._|u? _(0—1)_ 083 0,14
17 c? o R« R2J (E.9)

006 , 001 00025
Ry  R2? RS J

L :W~(1—0,4~W){ (E.10)
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1
W=CLO(GT) (E.11)

rAe 0 — CTeneHb pacluvpeHns MPOoAyKTOB CropaHus (ANs raso-, NapoBO3AYLUHbIX CMecel [OoMyckaeTcsl NPUHUMAaTbCS
paBHbIM 7, ANS NbINEBO3AYLWHbIX cMecel 4);
U — BWAMMAs CKOpPOCTb PPOHTa NnameHu, m/c.

B cnyyae gednarpauum nbinesosgyLwHoro obnaka senuymHa adhdeKTUBHOMO aHeprosanaca yMHOXaeTcs Ha Koad-
duumeHT (o6 —1)/o.

®opmynbl E.9, E.10 cripasefnusbl Ang 3HaYeHun R, Gorbwmx BenuuuHel R = 0,34; B cnyyae, ecri Ry < Ry,
B chopmynbl E.9, E.10 BMecTo R, MoAcTaBnseTcs BenuumHa Rypq.

Pa3smepHble BenuymHbl M36LITOYHOrO AaBneHus 1 umMnynbca dasbl cxatust onpegensatoTcesa no gopmynam E.7, E.8.
Mpn atom B popmynel E.7, E.8 BmecTo Py, 1 I, nooctaBnsioTcs BENUYUHbBI Pyy 1 1.
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MpunoxeHne XK

MeTop pacueTa napaMeTpPOB BOJSHbI AaBMeHUsi
npu B3pbiBe pe3epByapa C NeperpeTon XUOKOCTLI0
UMM CKMKEHHbLIM ra3oM rnpy Bo34eNCTBMM Ha HEro ovara rnoxapa

Mpw nonagaHun 3aMKHYTOro pesepByapa Co CxmkeHHbIM razom (CYI) ¢ nerkosocnnamensiowencs (JIBX) unn
roptoden (MXK) XMAKOCTbIO B o4ar noxapa MOXeT NMpOUCXOAUTb HarpeB COAEPXUMOro pesdepByapa A0 TemnepaTypbl,
CYLLECTBEHHO MpEeBbILLAIOLLEN HOPMarbHY TEMMNepaTypy KUMeHus, C COOTBETCTBYIOLLMM MOBbILLEHWEM AaBreHus. 3a
CYeT HarpeBa HECMOYEHHbIX CTEHOK COCyAa CHUXaTCA MPOYHOCTHbIE XapaKTEPUCTUKW MaTepuana, B pesynsrare 4ero
npu onpeaerneHHbIX YCNOoBUSIX OKa3biBaeTCH BO3MOXHbLIM pa3pbiB pe3epByapa C BO3HWKHOBEHMEM BOJSH CXKaTUS.

PaccuuTtbiBatoT nokasaTenb §, XapakTepuayroLmii BO3MOXHOCTb BO3HUKHOBEHWS BOJIH CXaTwus, No copmyrne
Gy (T~ To)

0= [ , (K1)

roe Cp — y[enbHasa TennoemkocTb xuakon dasel, x/kr K (gonyckaetcs npuHuMaTtb pasHow 2000 Dx/kr K);
T — TemnepaTtypa >Xuakow ¢hasbl, COOTBETCTBYHOLLAs TEMMNEpAType HaCbILEHHOro napa npu gasneHun cpabaTtbi-
BaHUS NpeAoxpaHUTernbHOro knanaHa, K;
Twn — HOpManbHas TemnepaTtypa kuneHus BeluecTBa, K;
L — ygenbHas TennoTa ucnapeHus Npu HopManbHOW Temnepatype KUneHus T, /K.
Ecnn 6 < 0,35, BO3HWKHOBEHMS BOMH CxaTust He npoucxoauT. Mpu & > 0,35 BepoATHOCTb BO3HUKHOBEHUSI A@HHOIO
SABMEHUS Benuka.
MN36bITouHoe aaBneHne AP n umnynbc I B BoSHe AaBneHus, obpasytolmecs npu B3pbiBe pesepByapa C neperpe-
Tow JIBXK, K unu cxmkeHHbIM yrneBogopoaHsiM ra3oM (aanee — CYIM) B ovare noxapa, onpefensitorcs no hopmynam:

0,33 0,66
; my; m
_ np np .
AP =PR,-|108 - p +3- 2 +5- 3| OK.2)
0,66
It =123 . “rp : (K.3)
Eerr 6.
Eeff=k-cp-m-(T=Tp), (>K.5)
roe P, — atmocepHoe aaenenue, klMa (gonyckaetca npuHumats pasHbiM 101 kla);
r — paccTosiHMe OT LeHTpa pesepByapa 40 06bekTa, NogBepraroerocs Bo3AencTBUI0 BOMH CXatus, M;
Mg, — NpyBeJieHHas macca, Kr;
E s — adhdeKTMBHan sHeprus B3pbIBa;

k — pons aHepryv BOMHbI AaBneHns (gonyckaeTcs npuHuMaTb pasHow 0,5);
m — macca JIBX, MK unu CYT, cogepxallasncs B pe3epByape, Kr;
T, — HopmarsbHas Temnepatypa kunenus, K.
Mpy Hanuuun B pe3epByape NpeaoxpaHUTENbHOro YCTPOMCTBa (knanaHa unn MmembpaHbl) BenuymHa T onpegens-
eTcd no cgopmyne

T — Cp + 27315 (>K.6)

_ B
A—IgR,
rae  P,, — BbaBneHve cpabaTbliBaHWS NPefoXpaHUTENbHOrO YCTPOWCTBA;
A, B, CA — KOHCTaHTbl ypaBHEHUSI 3aBNCMMOCTY AaBIEHNS HACbILLEHHbIX NapoB XWAKOCTU OT TemnepaTypbl (KOHCTaH-
Tbl AHTyaHa), onpegensemMblie Mo cnpaBodHON nuTepatype. EanHunubl nsmepenus P, (kMa, MM pT. CT., atm)
[OOIMKHbI COOTBETCTBOBATL MCMOJb3yEMbIM KOHCTAHTam AHTyaHa.
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Mpunoxenne U

MeToa pacuyeTa napameTpoOB UCNapeHUsi FOPIOYMX HeHarpeTbIX
XMOKOCTEN U CUKEHHbIX YrrneBoAopOAHbIX ra3oB

W.1 NnTencmeHoCTb ncnaperna W, kr/(M2 - ¢) Ans HeHarpeTbIX XUOKOCTel onpeaensieTca no dopmyne
w=10"°%.7.-YM.P, wn.1)

roe 1 — Ko3PMUUMEHT, NPUHUMAEMbIV Asi MOMELLEeHWIA no Tabnuue .1 B 3aBUCMMOCTM OT CKOPOCTU M TemnepaTypbl
BO3[YLLUHOrO NOTOKa Haf MOBEPXHOCTbIO McnapeHusi. [Mpu nponuee XXWMOKOCTM BHE MOMELLEHNS A0MnycKkaeTcs
npuHumatb n = 1;
M — monsipHasi Macca XMOKOCTU, Kr/KMOrb;
P,, — AaBreHve HacbIWEHHOro napa npu pacyeTHOW TemnepaType XuakocTu, Klla.

Taobnwuya U1

3HayeHne koadbdmumeHTa n
CkopocTb BO3AylWHOMO npu Temnepatype t (°C) Bo3gyxa
notoka, m/c

10 15 20 30 35
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 2,3
0,5 6,6 5,7 5,4 3,6 3,2
1,0 10,0 8,7 7,7 5,6 4.6

WU.2 TMpu BbIOpoce CYI n3 obopynoBaHus, B KOTOPOM >KUOKOCTb HAaXoOoUTCS Moa AaBMEHUEM, YacTb MPoAyKTa 3a
CYET BHYTPEHHEW 3HEprMM MrHOBEHHO McnapsieTcs, obpasysa ¢ Kanenbkamu Xugkoctn obrako asposons. Maccoas
OOnsi MTHOBEHHO MCMapyvBLLENCS XXUAKOCTM O onpeaensietcs no dopmyne

)

6 =1- exp {— L (V|.2)

g

roe Cp — yoenbHas Tennoemkoctb CYI, x/(kr - K);
T, — TemnepaTypa OKpyxatoLlero Bo3ayxa, K;
T, — Temnepatypa kunenus CYI npu atmocdepHoM gasneHun, K;
L, — ypenbHada Tennota napoobpasosaHusa CYI, [x/kr.
MpuHMmaeTcs, uto npu 6 > 0,35 BCA Macca XuaKocTu, Haxoaswwasca B 060pyaoBaHUN, 3a CHET B3PbIBHOIO Xapak-
Tepa ucnapeHus nepexoguTt B napokanernbHoe obnako.
Mpun § < 0,35 ocTaBLIasCca YacTb XMAKOCTM UCNAPSETCS C MOBEPXHOCTM NPOMKMBA 3a CYET NOTOKa Tenna oT NoAcTu-

naroLLer NoBEPXHOCTU 1 BO3ayXa.
MIHTEHCUBHOCTb MCMapeHuns KAKOCTU co cBoboaHoii noepxHocTn W, kr/(M2 - c) onpepensieTca no dopmyrne

g

()‘s - Cs ’ps)0’5 ) (TO - Tb) 0,035 - u%8 . g (TO - Tb)
Lg .(,r, tM)°'5 (V%B .02 . Lg) .3)

W =

roe Ag— KoapuUMEHT TennonpoBoAHOCTM MaTepuana, Ha NoBEPXHOCTb KOTOPOro pasnuBaeTCst XuakocTb, BT/(M - K);
Cs — yAenbHasa TennoemkocTb matepwana, x/(kr - K);
ps — NMOTHOCTL MaTepuana, Kr/m3;

Ty — HavanbHasi TemnepaTypa MaTtepuana, K;

t, — Tekyllee BpeMs C MOMEHTa Hayana ucrnapeHusi, ¢ (He meHee 10 c);
Ay — KO3MULMEHT TEMNONPOBOAHOCTY BO3ayxa Npu Temnepatype To;

U — CKOpPOCTb BO3AYLUHOMO NMOTOKa Haf NMOBEPXHOCTbIO MCMapeHusi, M/c;
d — XapakTepHblil AMameTp Nponvea, M;

V; — KMHeMaTun4eckasa BA3KOCTb BO3ayxa npwu TO! m2/c.
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MpunoxeHue K

MeToabl pacuyeTa pa3mepa CNMBHbIX OTBEPCTUN
M3 TexHonorn4yeckoro o6opyaosaHus (nogaoHOB, OTCEKOB),
MCTEYEHUA KNOKOCTU U3 pe3epByapa M Nnowanu pacTtekaHUs XXUAKOCTU
npv MrHOBEHHOM pa3pylleHMU pe3epByapa

K.1 MeToq pacuyeTa pa3mepa CJIMBHbIX OTBEPCTUN

K.1.1 HacTtoswmii MmeToq ycTaHaBnuBaeT MOpsiAOK pacyeTa Mrowann CrIMBHOIO OTBEPCTUS B OrpaHMYUBaloLLEM
KMOKOCTb YCTPOWCTBE (NogaoHe, OTCeke, OrpaxaeHHOM OopTukamm ydacTke Lexa, MpoM3BOACTBEHHOW Mrolagke 1 T. M.),
npu KOTOPOM WCKIIOHMAETCsi NepenvB XMUOKOCTN Yyepe3 BGopT OrpaHMYMBalOLLErO YCTPOMUCTBA M pacTekaHWe XUOKOCTU 3a
ero npegenamu.

K.1.2 B pacyeTe yunTbIBalOT MOCTYMNIIEHNE FOPHOYEN XUAKOCTM B MOAAOH M3 annapaTta B MOMEHT €ro aBapuiHOro
BCKPbITWS, BOAbl OT YCTAHOBKM MOXAPOTYLUEHWUSI U BbIrOpaHUE XXUOKOCTU C MOBEPXHOCTW MogaoHa.

K.1.3 B meToguke pacyeTta NpuHATHI crieqytolime AonyLeHns:

- NpU BO3HUKHOBEHUW aBapuiiHOW CUTyaLuy repMETUYHOCTbL CTEHOK annaparta He HapyllaeTcs;

- paspyLualTcst TONbKO NaTpybku, nexalume HUXe YPOBHS XUOKOCTM B annaparte, o6pasys CnvBHblE OTBEPCTUS,
paBHble AnaMeTpy naTpyoOKos;

- BEPOSATHOCTb OJHOBPEMEHHOrO paspyLleHust AByX naTpybkoB mana;

- JaBrieHne napoB Hag NMOBEPXHOCTbIO XMAKOCTU B annapaTte B MPOLECCe CrvBa XWUAKOCTU HE MEHSIeTCS.

K.1.4 Ons npoBeaeHus pacyeta HeobXoaAMMO 3HaThb:

- KOnu4yecTBO TpybOMPOBOAOB N, PACMONOXEHHBIX HWXE YPOBHSI rOpHOYen XWAKOCTU B annapare, U nrowanb ux
MoMepeyHoro ceuyeHust o, M%;

- nnowagb nonepeyHoro ceveHns annapara F,, M2;

- BbICOTY YPOBHS XMAKOCTW Hag Tpybonposogamu H, m;

- BbICOTy 6opTa nogaoHa L, m;
VHTEHCMBHOCTL OPOLLIEHVS BOAOW, NOAaBaeMoii U3 YCTaHOBOK NOXXapoTyLIeHVs, nrowaan noagoHa I, kr/(m? - c);
CKOPOCTb BbIropaHusi roptoyent xuakoctn W, kr/(m - c);

- N36LITOYHOE AaBneHVe B annapaTte Haj MOBEPXHOCTbIO KuAKocTu p, Him2.

Llenbto pacyeTa siBnseTca BLIGOp Nnowaam noaaoHa F,, M2, M pacyeT Nowaan CrMBHOTO oTBepcTUs f, M2,

K.1.5.Mo 3agaHHLIM MCXOAHLIM AaHHBIM ONPEAEnsIoT CKOPOCTH UcTedeHnst Q; M3/c, MAKOCTV 13 annapaTa Yepes
OTBEPCTUSI, paBHble CceYeHMo TpybonNpoBOAOB, PacroroXeHHbIX Ha annapare, no dopmyrne

Q= ©0; IZQHI- , (K.1)

rae ¢ = 0,65 — KO3(PULMEHT UCTEYEHUS XNOKOCTU Yepes3 OTBepCTuE;

o; — nnowagb ceyveHus i-ro TpybonpoBoaa;
g — YCKOpeHue curbl TsxecTu, pasHoe 9,81 m/c?;
H; — BbICOTa YPOBHS XMOKOCTW Hapg i-M TpyOonpoBoaOM.

K.1.6 Mo HamBonbLueMy 13 BbIYMCIIEHHBIX HaYanbHbIX PacxodoB Q,, BbiOUpatoT nnowaab OTBEPCTMS B annapaTe v
BbICOTY YPOBHS XWUAKOCTU Hag HUM H.

K.1.7 N3 KOHCTPYKTUBHBIX coobpaxkeHuii BblIOMpatoT nnowaab nogaoHa F, M2,

K.1.8 OnpegensoT KoaddULMEHT M, XapaKTepusyoLnid OTHOLLEHNE OObeMa XMOKOCTU B annapate K o6bemy
KMOKOCTU B MoadoHe

F, - H
a 0
m=z_24— K.2
Fn : hmax ( )
rae hmax = 0,8L — MakcumanbHO [ONYCTUMBIVA YPOBEHb XXMAKOCTU B NMOAAOHE.

K.1.9 BblumcnsioT 06beM KMOKOCTM, NMOCTyMNakoLwen B NOAA0H B €AMHULY BPEMEHM OT YCTAHOBKM MOXapoTYyLLEHWS
(C y4eToM BbIropaHus roprodeil xuakoctn) Qu, M3/c, no dhopmyne

I -wW)-F

Q= ——~1 - .

) (K:3)
rae p — NIOTHOCTb OTHETYLUALLEN XUOKOCTH, Kr/m3.

Mpy OTCYTCTBMM A@HHbIX CKOPOCTL BbiropaHusa W cnegyeTt NpuHATbL PaBHOWM Hyrto.

K.1.10 Ecnm m < 1, To nnowage CNMBHOrO OTBEPCTUS ONpeaenstoT no opmyne
fo—% K.4
¢ - \J29hmax (K4)
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K.1.11 Mpn m > 1 nopsipok pacyeTa f cnegyroLwuii;
K.1.11.1 OnpegensitoT Hanop, co3gaBaeMblii CXaTbiMW ra3aMu B annapate

p
H, ="—,
b= g (K5)
rae p — NMoTHOCTbL BOAbI, Kr/MS.
K.1.11.2 BblumcnsawoT 3HavyeHne napametpa
F,(Hy + H
b=In a( 0 p). 14 Qo Ho ‘ <6
Fn ’hmax Qmax HO + Hp ( ' )

rAe Qmax — MakcumarnbHbIN pacxod XWAKOCTU 13 annapara, onpegensemsin no K.1.5
K.1.11.3 Mo napameTpy b ¢ nomoLubto Tabnuubl K.1 Haxogat napameTp a. Ecnu aanHbix Tabnuuel K.1 anst onpege-
NeHNs napamMeTpa a HeJoCTaTOYHO, TO NapameTp a OnpeensitoT NyTEM PEeLUeHUs CUCTEMbI YPaBHEHUIA

b o

th-a (K.7)
a=ch-a
Tabnuya K.1— 3aBucumocTb napameTpa a ot b
a b a b a b a b

0,000 0,000 0,990 0,993 3,107 1,901 14,999 3,408
0,071 0,106 1,000 1,000 3,418 1,987 16,573 3,506
0,170 0,241 1,045 1,030 3,762 2,075 18,313 3,605
0,268 0,361 1,081 1,053 4,144 2,164 20,236 3,705
0,362 0,467 1,185 1,117 4,568 2,255 22,362 3,804
0,454 0,560 1,255 1,158 5,037 2,347 24,711 3,903
0,540 0,642 1,337 1,205 5,557 2,440 27,308 4,003
0,622 0,714 1,433 1,256 6,132 2,534 30,178 4,102
0,697 0,777 1,543 1,313 6,769 2,628 33,351 4,219
0,765 0,831 1,668 1,374 7,473 2,725 36,857 4,302
0,853 0,877 1,810 1,439 8,253 2,821 40,732 4,401
0,876 0,915 1,971 1,509 9,115 2,918 45,014 4,501
0,921 0,946 2,151 1,581 10,068 3,015 54,978 4,701
0,955 0,970 2,352 1,657 11,121 3,113 67,148 4,901
0,980 0,980 2,575 1,736 12,287 3,211 74,210 5,000
0,986 0,986 2,828 1,817 13,575 3,309

K.1.11.4 PaccunTbiBaloT nrowaab CMBHOro oteepcTus f, M3, no dhopmyne

F
f =2ac ,f: (K.8)

K.1.12 BbIGupatoT ceveHre oTxoasLLmMX OT nogaoHa TpybonpoBoaos f; 13 ycnosus f; > f.

K 2. UcTeuyeHue xumaKkocTn U3 pesepByapa

K.2.1 MeTog ycTaHaBnuBaeT napaMeTpbl UCTEYEHNS TOPIOYEN XUAKOCTU 13 OTBEPCTUS pe3epByapa npu ero pas-
repMeTm3aummn U KONMYeCTBO XKMAKOCTU, NepenvBaBLleics Yepe3 obBanoBaHue.

PaccmaTpuBaeTcs pesepByap, Haxogswumiics B obeanoBaHumn (pucyHok K.1).

hhal

L

PucyHok K.1 — Cxema Ansi pacyeTa UCTEYEHNS KMOKOCTU U3 OTBEPCTUSI B pe3epByape
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BBoasitcs cnepyrowme AonyLweHus:

ncTeyeHne Yyepes oTBepcTue ofHodasHoe;

pe3epByap MMEEeT NMOCTOSHHYO MIollafb CeYeHUs MO BbICOTE;

AvameTp pesepByapa HaMHOro 6onblue pasMepoB OTBEPCTUS;

pasmMepbl OTBEPCTUSI HAMHOTO GonbLue TOMWUHBLI CTEHKMK;

NMOBEPXHOCTb XKMAKOCTU BHYTPU pesepByapa ropu3oHTarbHa;

TemnepaTypa XMOKOCTU OCTaeTCsl NOCTOSIHHON B TEYEHWEe BPEMEHU UCTEYEHUS.

K.2.2 Llenb pacyeToB 3aknovaeTcs B onpedeneHnn KonmyecTsa XnakocTu, BbINMBLLENCSA Yepe3 OTBEPCTME pesep-
Byapa npv ero pasrepmetv3aumm 1 nepenvslLenca vyepe3 obBanoBaHue.

K.2.3 MaccoBhbin pacxog xuakoctu G (kr/c) yepes oTBepcTMe BO BpeMeHu ¢ (C) onpeaensieTca no copmyne

2
p-g-u2-Any

G(t) =Gy - y

t (K.9)

rae Gy — MaccoBbI pacxod B HayamnbHbI MOMEHT BPEMEHM, Kr/c, onpedensembln no dopmyne

Go =W -p-Apo 29 (hg = hpoy), (K.10)

rae p — NMOTHOCTb XUAKOCTU, KI/MS;
g — yckopeHue cBoBOAHOrO naaenus, g = 9,81, m/c?;
U — KO3 DULMEHT UCTEYEHNS;

Apo; — NNOLAAL OTBEPCTUS, M;

hpo; — BbICOTa PacnoioXeHNss OTBEPCTUSA, M;
Ag — nnolaab ceyeHns pesepsyapa, M2
hg — HadvanbHas BbIiCOTa CTONba XUAKOCTU B pe3epByape, M.

K.2.4 BeicoTa ctonba »uakoctn B pesepsyape h (M) B 3aBUCHMOCTM OT BPeEMeHM { onpeaenseTcs no dopmyne

Go t?

h(t) = ho — = ,
M =Po = 5 Aq 2. A2

(K.11)

K.2.5 YcrnoBue nepenvBa cTpym xugkocTu (npu hg > hpo) Yepes obBanoBaHue onpepensieTcs no gopmyne

hhozZH+ﬁ, (K.12)

rne H — BbicoTa obBanoBaHus, M;
L — paccTosiHMe OT CTeHKMU pe3epByapa A0 0OBanoBaHusl, M.
K.2.6 KonnuyecTBo xunakoctn m (Kr), nepenueLLeicst Yepe3 obBanoBaHWe 3a MOSIHOE BPEMS UCTEYEHUs, onpeaens-
eTcd no cgopmyne

tpour

2 2
g2 A
m= [G(t)-dt = Gy - tyoy — LT L Thol 42
0

oA Bour (K.13)

rae thour — BPEMSI, B TEHEHWE KOTOPOTo XMAKOCTb NepenvBaeTcs Yepes obBanosaHue, C (T. €. BpEMS, B TeHeHWe KOTOPOro
BbinonHsetcsa ycnosue (K.12)).

K.2.7 BennuunHa oo, Onpeaensiercsa no gopmyne

[2
-btb°-4-a-c (K.14)

tpour = 2a )

roe a, b, ¢ — napameTpbl, KOTOpPblE ONPEAEnsoTCs No opmynam:

2 42
g-Hu 'Ahol
a=—-7-, 2.
2A,% m/cs; (K.15)
Go
b=- » M/c?; K.16
p-Ar (19)
c=h0—H—ﬁ, M. (K.A7)
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K.2.8 B crniy4ae, ecnu xuakocTb B pe3epByape HaxoamuTces nof n3bbiTouHbiM gasneHvem AP (MMa), BenvunHa MrHo-
BEHHOro maccoBoro pacxopa Gy (kr/c) onpegensietca no dopmyne

2- AP
p+2g9-(hg — hpo)

GOZH‘P‘Ahol‘\/ (K.18)

[na onpepeneHns KONMYECTBa XXUAKOCTU, NepenvBLLecs Yepe3 obBarioBaHne, U BPEMEHW Nepenvea crieayet
NPOVHTErPUPOBaTL COOTBETCTBYIOLLYIO CUCTEMY YPaBHEHWUIA, rae BenuumHa AP MOXET ObiTb NepeMeHHON.

K.3 PacTekaHue XnaKkocTu Npu MrHOBEHHOM pa3pyLUeHUu pe3epByapa

K.3.1 MeToa npegycmaTpvBaeT pacyeT MOCNeACTBUA NPy pacnage pesepByapa Ha NpubnmMsnTenbHO paBHble MO
pa3mepy 4acTu. lMpu Takow MoXapoonacHOW CUTyauun 4acTb XPaHUMOW B pe3epByape >KMOKOCTU MOXET NepennTbCs
Yyepes3 obBanoBaHue.

K.3.2 Llenb pacyeToB 3akntoyaeTcsi B OLEHKE C MOMOLLbI0 MaTeMaTUYeCKO MOAENM OnpeaeneHns OO XNOKo-
CTW, NepenvBaBLLeEN Yepe3 obBanoBaHne Npu MrHOBEHHOM paspyLUeHUM pe3epByapa.

K.3.3 MNpuHaThl criegytowme gonyLieHus:

paccMmaTpuBaeTCsl nfiockasi OAHOMepHas 3a4ava;

BpeMs paspyLleHus pe3epByapa MHOMO MeHblUe XapakTEePHOro BPEMEHU OBWKEHUSI rMapoaANHaMUYECKON BOSHbI
[o obBanoBaHus;

XNOKOCTb SIBMSIETCSH HEBSA3KOW;

TPEHMeE XMAKOCTM O MOBEPXHOCTb 3EMJIN OTCYTCTBYET;

NMOBEPXHOCTb 3eMIM SABNSIETCS MIOCKON, rOPU30OHTarbHOW.

K.3.4 Cucrtema ypaBHEHMWI, OMUCHIBAOLLNX OBWXKEHUE XMOKOCTU, UMEET BUA!

a—h+i[(h—h6)~u]=0

ot  Ox
ou, dfu*, . pleo (K.19)
Ot+dx(2 t9 h)‘o

rae h — BbicoTa ctonba XNOKOCTU Hapf (*)I/IKCI/IpOBaHHbIM YPOBHEM, M;

hg — BbICOTa NOACTUNAKOLLEN NMOBEPXHOCTU Haf (PUKCMPOBAHHBIM YPOBHEM, M;
U — CpefgHsia Mo BbICOTE CKOPOCTb ABWMXEHMSA cTtonba »xugkoctu, M/C;
X — KOOpAMHaTa BAONb HampaBneHus OABWKEHWUS XUOKOCTU, M;
t — Bpems, C;
g — yckopeHwue csobopaHoro nagerns (9,81 m/c?).
lpaHnyHbIE ycnoBKsa ¢ y4eToM reomeTpun 3agayum (pucyHok K.2) nmetot Bua:
onl  _,,
Axly_o ’ (K.20)
U_o=0; (K:21)
ol _y
OXly_p ’ (K.22)
12 3/2
-(h-a
u\ _ g ‘-3 (h ) , ecnn h>a.
x=b ’ (K.23)
0, ecrim h<a

rae a — BbicoTa obBanoBaHus;
b — paccTosiHue OT ocu pe3epByapa 40 0OBanoBaHus.
K.3.5 Maccoas gons xugkoctu Q (%), nepenueLuerics Yyepe3 obBanoBaHMe K MOMEHTY BpeMeHu T, onpegensieTcs
no dgopmyne

.
Juy - (hy —a)-dt

= .9 (K.24)
Q=100 hy R ,

rAe Uy — CPeAHsIst Mo BbICOTE CKOPOCTb ABMXEHWS cTonba Xugkoctn npu x = b, M/c;
hy — BbicoTa cTonba XugKocTn npu x = b, M;
hy — HavanbHasa BbicoTa cTonba XWAKOCTM B pesepsyape, M;
R — wwupuHa pesepByapa, M.
padmk pacyeTHOM U 3KCMEepPUMEHTaNbHOM 3aBUCMMOCTE MacCOBOW AONM NepenuBLLeiics Yepe3 obBanoBaHue
xugkoct Q oT napameTpa a’hy npegcTasneH Ha pucyHke K.3.
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YA

T

hg

Py
~
xy

b

PucyHok K.2 — TunuyHasi KapTuHa ABWXKEHUS! XUAKOCTU B 0OBarioBaHWM Npu MIHOBEHHOM paspyLleHUU pesepByapa
————— — YPOBEHb HayanbHOro cTonba XuaKocTu;
———— — YPOBEHb XMAKOCTY B NMPOMEXYTOYHbIA MOMEHT BpeMEHW (pe3ynbTaThl pacyeTa)

Q, %
60—

50
40—

30—

[ | | | | | | | | | |
01 02 03 04 05 06 07 08 09 10 11
alhg

PucyHok K.3 — 3aBMCMMOCTb A0MM NepenvBliencs Yepes obsanoBaHue Xuakoctn Q ot napametpa al/hg:
1 — pacyeT; 2 — 3KCnepuMeHT
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MpunoxeHue I

MeTopn pacyeTa NPoTUBOMNOXapPHbIX NAapPOBbIX 3aBeC

J1.1 O6wme Tpe6GoBaHMA

lMpoTmBONOXapHas napoBasi 3aBeca NMpefAHasHayeHa AN NPefoTBPaLLEeHNss KOHTakTa roproumx rasoBbiX CMeCen,
obpa3syoLwpmxcs nNpn aBapmsx Ha NpeanpuaTuax HeTEXMMUYECKON U ra30BON MPOMBILLNIEHHOCTH, C UCTOYHUKAMU 3aXU-
raHus (Hanpumep, C HarpeBaTenbHbIMM Nedvamu). 3aBeca AOMmkHA obrnagartb AOCTaTOYHbIMU MIOTHOCTLIO U AarnbHOOON-
HOCTbHO, NCKITIOYAIOLLMMM MPOCKOK roproYeri CMecu B 3alumiLaeMyto 30Hy obbekTa. BeinonHeHue atux TpeboBaHuii JocTu-
raetcsl onTMMarnbHOM KOMMOHOBKOW KOHCTPYKLUMW YCTPOMCTBA, BOCMPOU3BOASLLEro 3aBecy, U pacyeTtoMm napameTpoB
3aBecbl. MeToq BKMOYaET TOMbKO pacyeT yCTPOMCTBA, BOCMPOM3BOASALLErO MapoBylo 3aBecy. PacyeT marncrpanbHoro
naponposoa NpoBOANUTCA MO OOLLEn3BECTHbBIM METOAAM.

1 2
L~
x d
< ____\ / Map
[ ]I\ (1 LI
< 5 3
/1
3
F—=—=A
=y |
il B ..

[—=—i—])|

X

PucyHok J1.1 Cxema ycTponcTBa Ans co3gaHus NapoBOW 3aBechl

1 — 3aWmilaemblil 06bEKT; 2 — orpaxaeHue; 3 — onopa KonnekTopa; 4 — KOnnekTop; 5 — ApeHaxHbI BEHTUIb;
h — BbICOTa BEPXHEN KPOMKW OrpaXkAeHUst Haf, KONNeKTopoM; hg — BbICOTa Onopbl; X — paccTosHue OT KomnnekTopa
[0 3aluMLIaeMoli CTOPOHbI 06bekTa; X, — paccTosHue OT OrpaaeHus OO KosnekTopa

J1.1.1 YcTpoincTBo onga cosfaHnsa napoBon 3aBeckl (pyUcyHok J1.1, pa3pes u nnaH) npeacraBnseT cobow KonbLeBon
TpybuaTbIi KonnekTop 4 , BOOMb OCK KOTOPOTrO MO BCEW BEPXHEN YacTu MPOCBEpPIiEHbl OTBEPCTUS OQUHAKOBOrO AnameTpa
Ha paBHOM paccTosiHuM Apyr oT gpyra. OuameTp (Do) v anvHy (Lyon) KOonnekTopa, konuyectso (n) w guameTp (dg)
OTBEPCTUI ONpedendlT pacHeToM no opmynam cootBeTcTBeHHo J1.8; J1.2; J1.7 n J1.4.

J1.1.2 Konnektop pacnonaraetcs Ha MeTanmyecknx, 6ETOHHbIX UMK KMPMUYHBIX Onopax 3, BbICOTa KOTOPbIX AOIHK-
Ha ObITb He MeHee 0,2 M.

J1.1.3 PacctosiHue oT konnekrtopa Ao 3alyiiaemoro obbekrta onpeaensdoT pacyeToM.

J1.1.4 KonnekTop OOMmKeH UMeTb ApeHaxHble BeHTUNM 5 ansi cnycka koHaeHcaTa unm aTMocdepHbIX 0CaaKoB.

J1.1.5 Bponb ocu KonnekTopa ycTaHaBMMBaIOT KECTKOe ra3oHENpOHMLaeMoe OrpaXKaeHne (MMCTOBOE XKerneso Wiu
KMpNU4YHasa cTeHa) ANnA NpefoTBpaLleHust MPOTEKaHUS TOproYell CMecn MexXay OTAEeNbHbIMU CTPYSIMU B HavanbHOM
yyacTke 3aBecbl. BepxHsas kpomka orpaxaeHus gomkHa obitb ot 0,4 go 0,6 m Bbiwe konnekrtopa. PacctosHue mexay
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KOMMNEeKTOPOM M orpaxgeHvem onpeaenstoT pacyeToMm. lNMpoembl B orpaxgeHusax AOMmKHbl ObiTb MOCTOSHHO 3aKpbIThI
NMNOTHBIMWU OBEPSAMU.

J1.1.6 TpaekTopus CTpyn 3aBeCbl JOMKHA MPEBbILATh 3aluaemMyto 30Hy. BbICOTYy 3aBechbl Haf 3awuLLiaemon 30-
HOM onpeaenslT pacdyeToM. [Ana BbICOKMX OOBEKTOB 3aBeca MOXEeT ObiTb BbIMOMIHEHA MHOMOCEKLMOHHOW B BepTMKarnb-
HOM HarnpaBneHUwn.

J1.1.7 OAna obecnevyeHnss paBHOMEPHON pasgayu napa no AnuHe Konnektopa Heobxoanmo, Y4ToObl OTHOLLUEHWE
CYMMapHOW nnowaam oTBepCTUI K MIoLwaam nonepeyHoro ceveHus konnekropa 6bino meHswe unu pasHo 0,3.

J1.1.8 Temnepatypy Bo3gyxa npu pacdeTe cnegyeT NpuMHUMaTh paBHOW cpeaHen Ans Hanbornee XonogHoro (3MMHe-
ro) nepvoga BpPEMEeHW, XapakTepHOro Ans AaHHOro reorpadmnyeckoro panoHa.

J1.1.9 CkopocTb BeTpa npu pacyeTe crieayeT NpMHUMAaTb PaBHOW CpedHel CKOpOCTU Ansi Hambonee BETPEHOro
nepuopa, xapakTepHoro Ans AaHHOro reorpaduyeckoro panoHa.

J1.2 NMopspok pacyeTa napamMeTpPoB NapoOBOW 3aBECHI

McxogHbiMmn BenuunHamn Anst pacyeta napameTpoB 3aBecChl NMPUHMMAOT:

AasneHvie (p4) W yaenbHbin obbem (V4) napa B KONNeKTope 3aBech;

ckopocTb BeTpa (Wp);

NNoTHOCTb pg (TemnepaTypa t;) BO3ayxa;

BbicoTa (H) n nepumeTp (P) 3awwmiaeMon 30Hbl 00BbEKTa;

BbICOTa BEPXHEN KPOMKW OrpaxaeHus Hag konnekropom (h);

BbICOTa onopbl konnektopa (hg).

J1.2.1 PaccuuTbiBaloT crneayoLlmne BeNIMYMHbI.

J1.2.1.1 PaccTtosiHue X, M, OT KOMfekTopa 3aBechbl 40 3aliuiaeMoro oobekTta

X = 0,25H, (n.1)

rae H — BbicoTa 3alUmLLaemMon 30HblI 06bekTa, M.
J1.2.1.2 Anunna konnektopa Lyon, M

Leon = P+ 8X, (N.2)

roe P — nepumeTp 3alimiaemMoro oobekrta, M.
11.2.1.3 VHTeHCcMBHOCTL Nodaun napa u3 oTBepcTuit konnektopa py Wy, kr/(M2 - ¢)

K P P 21K P (K+1)/K
_|n. 1 |(P2) T (P2
Ao =12 K77y, (m) (p1j ~ (n.3)

rae po — NNOTHOCTL napa, kr/md;
W, — ckopocTb Bbixoda napa, M/c;
p1 — OaBneHve napa B konnektope. [Ma;
Vi — ygenbHbIl 06beM napa B KONMeKTope, M3/KT;
p, — atmocdepHoe aasneHue, [a;
K — nokasaTtenb aguabatbl napa (ana neperpetoro napa npuHAT K = 1,3, Ana HacbiweHHoro napa K = 1,135).
J1.2.1.4 QnameTp oTBEPCTMIN Ha KonnekTope dg, M

W. 15 1,5
do =[p'3 B] . H (n.4)

PoWo x5’

rae p, — NNOTHOCTb BO3ayxa, Kr/M3;
W, — ckopocTb BeTpa, M/C.
Ecnu no ycrnosusim pacyeTta 3agaetcs AuaMmeTp OTBepCTuii dy, TO cneayeT onpeaenvTb BbiCOTY 3aBeChl Hy, M

A7
H. = x0333 40667 ’
3 poWo (n.5)
J1.2.1.5 PacctosHusi mexay oTBepcTusMu /, M
__h
= 20° (J.6)
rae h — BbiCOTa BEPXHEWN KPOMKN OrPaxKOEHUst Hag, KOMNMeKTOpOM, M.
J1.2.1.6 KonuyecTtBo OTBEPCTUI N, LUT.
L
n= fon 1, n.7)
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N.2.1.7 Quametp kornektopa Dy, M

J1.2.1.8 Pacxop napa G, kr/c:

rae h6 — BbICOTa ONopbl Konnekrtopa, M.

Dyon = 183dg /n,

G,=0785-9-d% -n-py- W,

roe ¢ — koaduumeHT pacxoaa napa yepes orBepctue (¢ ot 0,6 go 0,8).
J1.2.1.9 O6wasn BbicOTa OrpaxxaeHus horp, M:

horp = h + hg,

J1.2.1.10 PaccTosiHue oT orpaxgeHusa o kKonnekropa Xq, M:

J1.2.1.11 OnvHa orpaxgeHus Lorp, M:

X, = 0,25h,

Lorp = Lyon *+ 8X3.
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(n.8)

(n.9)

(n.10)

(n.11)

(N.12)

YKkazaHHbIV NOPAAOK pacyeTa MpPOBOAAT MOCIE OPUEHTMPOBOYHOIO BbIOOpPa 3HAYeHWIN OaBleHns napa v avameT-
pa OTBEpCTUIA B KonnekTope no Tabnuue J1.1.

Tab6nwuuya J.1 — N3meHeHne BbICOTbI 3aBECbI B 3aBUCUMOCTM OT OnameTpa OTBEPCTMIA U1 AaBreHus napa

P, dg, MM
5
107Ma 3 4 5 6 7 8 9 10
W, =2 wm/c
3 3,30 4,05 4,7 5,3 5,9 6,5 7,0 7,5
4 4,00 4,80 5,5 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 55 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 —
W, =4 mlc
4 — 2,40 2,80 3,1 3,50 3,8 4,1 4.4
5 — 2,80 3,10 3,5 3,90 4,3 4,6 5,0
6 2,42 2,92 3,36 3,8 4,25 4,6 5,0 5,4
7 2,60 3,16 3,60 4,1 4,60 5,0 5,4 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 5,9 6,3
10 3,10 3,74 4,30 4,9 5,40 5,9 6,4 6,8
12 3,30 4,10 4,70 5,1 5,90 6,4 6,9 7,4
15 3,60 4,40 5,00 5,7 6,30 6,9 7,4 8,0
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OkoH4aHue mabnuuysi J1.1

P, dy, MM
5
10°Ma 3 4 5 6 7 8 9 10
W, =6 mlc

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

MpumevaHus

B tabnuvue J1.1 B BepTMKanbHOW rpade AaHbl 3Ha4YeHUs AaBreHus napa, B ropu3oHTanbHON — AvameTpbl OTBep-
CTUW, @ B NepeceveHnn ropusoHTanbHbIX 1 BEPTMKanbHbIX rpad — BbICOTbI NapOBbIX 3aBec (BbICOTa 3alUyLaeMblX 30H) B

MeTpax.

Tabnuua J1.1 coctaBneHa ans ckopocter Betpa 2, 3, 4 1 6 m/c. MNpu GonbLUMX CKOPOCTAX BETPA YKasaHHbIE BENUYN-
Hbl criegyeT NpUMHUMaThb TakMMK Xe, YTO U Ana 6 m/c. Tabnvua gaeT BO3MOXHOCTb OLEHUTb HEOOX0QuMOoe 3HayYeHue
[aBreHnst napa U COOTBETCTBYHOLUMIA eMy AvaMeTp OTBEpCTUn Ana obecneyeHus TpebyeMon BbiCOThl 3aBEChl (BbICOTbI

3awmuaemoro obbekra).

[ins ogHOro n TOro xe AaBrneHWs napa BbicoTa 3aBechl OyaeT Tem 6onblue, Yem Bonblie guameTp OTBEPCTUN.
OpHako ¢ yBenuyeHvem gvameTpa OyaeTt yBenuumBaTtbes U pacxod napa. Cnegyet nogbvpatb AasneHve napa v gua-
MEeTp OTBEpCTUN Taknum obpasoM, 4TOObl Obinv obecneyeHbl Tpebyemas BbicOTa 3aBeCbl U HaMbonee 3KOHOMUYHbIN
oTbop napa. OQuameTp oTBepCTUI criegyeT NpUHUMAaTh HAaVMEHbLUMM U3 BO3MOXHOMO (HO He MeHee 3 MM) Ansi Kaxaoro

AaBrieHna napa.
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MpunoxeHne M

Tpe6oBaHUA K BOASSHOMY OPOLLUEHUIO0 TEXHONOrM4YeCcKoro o6opyaoBaHus

M.1 [ns npepoTBpalleHnss yBenuyeHus maclutaba aBapvm npu noxape TexHornorndeckoe obopyaoBaHne npoms-
BOZCTBEHHbIX 0OBLEKTOB AOMKHO ObIThb 3aLLMLLEHO OT TEMJIOBOrO M3MyYeHUs YyCTaHOBKaMM BOASHOTO OPOLUEHUs (noxap-
HbIMW NadeTHbIMK CTBOSTAMM, CTaLMOHAPHLIMU YCTaHOBKAMU BOASIHOTO OPOLLEHUS).

M.2 lNoxapHble nadeTHble CTBOMNbI YCTaHaBNMBAKOTCS:

- Ha HapyXHbIX ycTaHoBkax kateropun AH, BH n BH — ans 3awmTbl KONOHHbIX annapaTtoB BbicoTon A0 30 M,
copepxawux roptoume rasbl (I'T), nerkoBocnnamensitowmecs (JIBXK) u roptoume xugkoctu (MK), a Ha HedbTenepepabaTbl-
BalOLLMX, HEPTEXMMUYECKNX, XUMUYECKNX U rasonepepabaTbiBatoLLMX NPeanpuUaTUSX — NS 3aluThbl annapaTtoB 1 o6opy-
poBaHus, cogepxawmx I, JIBXX n MK;

- Ha CbIpbEBbIX, TOBAPHbLIX U MPOMEXYTOYHbIX Cknagax (napkax) — Afs 3aluThl WAPOBbLIX U FTOPU30OHTaNbHbIX
(UMNUHAPUYECKNX) pe3epByapoB CO CXWMXEHHbIMU yrneBogopoaHeiMu radamu (CYT), NBX n MK nop pasnexvewm;

- Ha cnuBoHanuBHbIX 3ctakagax CYT, JIBXXK wn MK — onsa 3awmtbl KOHCTPYKLUMIA SCTakag U LUCTEPH MOABUXHOMO
cocTaBa.

M.3 NacpeTHble CTBOMbI YCTaHaBNUBAIOT CO CTaLMOHAPHbLIM MOAKIMIOYEHMEM K BOOOMPOBOAHON CeTW.

M.4 KonunyecTtBo 1 pacnonoxeHve nadeTHbIX CTBOMOB ANS 3alumTel 060pyAoBaHMs (KpOMe pesepByapoB), pacro-
JNIOXXEHHOIrO Ha HapY>XHOW YCTaHOBKe, OMPEAEernisioT, UCXOAS U3 YCIOBUI OpPOLUEHMs 3aliuiaemMoro obopyaoBaHus He
MeHee 4eM O[IHOW KOMMAaKTHOW CTpyen.

KonunuecTtBo n pacnonoxeHue naeTHbIX CTBOMOB AN 3awuTtbl pe3epyapoB ¢ CYI n JIBX noa aaesneHnem onpe-
OensitoT 13 YCNOBUS OPOLLEHUST KaXaoW TOYKM pe3epByapa He MeHee YeM OAHOW KOMMAaKTHOW CTpyeW.

OpolueHre NpoBoAST OOAHOBPEMEHHO FOPSILLEr0 U CMEXHbLIX C HUM pe3epByapoB (KOMOHH).

M.5 JTadbeTHble cTBONbI ANSA 3aLMTbl OTKPbITHIX XENe3HOAOPOXKHbBIX CIIMBOHAMNMBHBLIX 3CTakag Kak OQHOCTOPOHHMX,
Tak U OBYXCTOPOHHMX, OOJPKHBI ObITb pacnonoXeHbl Mo 06e CTOPOHbI 3CTakadbl C TakUM pacyeToM, 4YTobbl obecrnevmBa-
NIOCb OPOLUEHUE KaXO0W Xere3HOLOPOXHON LIMCTEPHbl U KaXOoW TOYKM KOHCTPYKLMM 3cTakadbl No BCEN ee OfIMHEe He
MeHee 4YeM OBYMS KOMMAKTHbIMU CTPYSAMU.

M.6 JlacheTHble cTBOMbI crnegyeT yCcTaHaBNMBaTb HAa PACCTOSIHUM HE MeHee:

- 15 ™M oT 3awmwaemoro o60pyaOBaHNST HAPY>XHOW YCTaHOBKM, XENe3HOLOPOXXHOW CrMBOHANMBHOW 3cTakagbl,
XKEne3HOAOPOXHbIX LIMCTEPH. [lonyckaeTca yMeHbLUEHNE pacCTOsHMA OT NadeTHOro CTBona A0 3allLuiiaeMoro obopyao-
BaHusA o 10 M nNpu ycnoBun Hanuumst Ayonmpyowmx nadeTHbIX CTBOMOB UIN NPUMEHEHUS ANCTaHLMOHHO yrnpaBnsieMbiX
WINN OCLMINIUPYOLLNX NaddeTHbIX CTBOMOB;

- 10 M OT ocu cTeHKkn unm obeanoBaHUs pe3epByapoB (BHe 06BanoBaHUS UK OrpaX4aloLLmMX CTEH pe3epByapoB).

JladbeTHble CTBOMbI M UX YCTPOWCTBA YNpaBreHnss He OomnycKkaeTcsd pasMmellatb B 30He OeWCTBUS NapoBbiX 3aBec
neyvem.

M.7 JlacbeTHble cTBOMbI ANSA 3aLLMThl HA3eMHbIX (HaA3eMHbIX) pedepByapoB ¢ CYI n JIBX noa gaBsneHvem, a Takke
YKENe3HOAOPOXHbIX CIMBOHANMUBHbBIX 3CTakaz, AOMMKHbI YCTaHABMMBATLCA Ha creumnanbHbiX NadeTHbIX BbILLKAX.

OnTManbHy BbICOTY NadeTHbIX BbILWEK U pacrnosioxeHne nadeTHbIX CTBOMOB crieqyeT onpeaensitb Ucxoast U3
BbICOTbI U PacnonoxeHnsi 060pyaoBaHKs, YIrIoB HaKNoHa U paccToaHus naceTHOro CTBomna OT 3alumiiaeMoro obbekTa.

B HeobxoaumbIx criyqasix [onyckaeTcs MPUMEHEHNE OCLMMNIMPYIOLLMX NadeTHbIX CTBOJIOB.

M.8 TlMpu BbicoTe KOMOHHLIX annapatoB 6onee 30 M ux 3awmTy Ha BbicoTe Gonee 30 M criedyeT OCYyLLEeCTBNATbL
CTauMOHapHbIMY YCTaHOBKaMM OPOLLUEHUS.

B Tex cnyvasx, korga 3alumTa KOMOHHbIX annapaToB Unm Apyroro o6opynoBaHns adheTHbIMU CTBOIaMM HEBO3MOX-
Ha U1 HeuenecoobpasHa, ux criedyeT 3awuaTtb CTaUMOHapPHBIMU YCTAaHOBKaMM BOOSHOIO OPOLLEHMST Ha BCH BbICOTY.

M.9 Pesepsyapbl ¢ CYI" n JIBX nop aaeneHnem B CbipbeBblX, TOBAPHbLIX N NPOMEXYTOYHbIX Cknagax (napkax)
OOMONMHUTENBHO K NadeTHbIM CTBONAaM AOMKHbI MMEeTb aBTOMaTU4yeckne cTaumoHapHble CUCTEMbl BOOSHOMO OPOLLEHUS.

M.10 HasemHble (HaasemHble) pesepsyapb! ¢ JIBX n MK o6bemom 5000 M3 1 Gonee AomkHb! 6biTh 060pyaoBaHbI
CTauMOHapHbIMU yCTaHOBKaMU BOOSHOrO OpPOLUEHUSI C BO3MOXHOCTbIO NOACOEAMHEHNS NepeaBMKHON MOXapHON Tex-
HUKMW.

[na pesepByapoB C TEMMOU3ONALMEN U3 HETOPHUMX MaTepraroB AOMYCKAETCA HE NPUCOEOUHSITb CTALMOHAPHYHO
YCTaHOBKY BOASIHOrO OpPOLLUEHUS K NMPOTUBOMOXAPHOMY BOAOMPOBOAY; NMPU 3TOM Cyxme TpybonpoBoAbl €€ OOIMKHbI ObiTbh
BblBEEHbI 3a Npeaernbl orpaxaeHns pe3epByapoB M 060pyA0BaHbI COEAMHUTENBHBIMI FONTOBKAaMU U 3arnyLukamu.

Mopayy Boabl Ha opolleHMe HaseMHblX (Haa3eMHbix) pesepByapoB ¢ JIBXK un MK o6bemom meHee 5000 M3, a
Takke HazeMHoro obopyaoBaHUs MOA3EMHBLIX PE3epBYapoB AOMNyckaeTcs npeaycMaTpvBaTh NEpPeaBUKHON MOXapHON
TEXHUKOWN.

M.11 3anac Boabl 4ns NPOTUBOMNOXAPHOW 3alMTbl AOIMKeH obecneunBaTb OpOLUEHUe 3aluiiaemoro obopyanosa-
HUSA B TEYEHMEe pacHeTHOro BpeMeHU, HeobxoauMoro Ansi MOArOTOBKMU K TYLUEHUIO M HEMOCPeACTBEHHO ANd TyLeHus
noxapa.
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M.12 Pacxop BoAbl Ha CTaLMOHApHbIE YCTAHOBKN OPOLLEHUS OOSKEH NPUHUMAaTbCA Ons:

- HapyXHbIX YCTAaHOBOK — MO annapaTtam KONOHHOro Tuna, UCXOAS M3 CyMMbl PacXOA0B BOAbl HA OXMaxaeHue
YCMNOBHO TOpsiLLEN KOMOHHbI U CMEXHbIX C HEW KOMOHH, PacnofoXeHHbIX Ha pacCTOsiHUM MeHee [ABYX AMaMeTpoB Hau-
fonbLuel ropsawent UnM CMeXHON C HeN KOMOHHbI;

- CbIpbEBbIX, TOBAPHbIX U NMPOMEXYTOYHBIX CKNaaoB (MapkoB) co chepuydeckumn pesepsyapamu ¢ CYT n JIBX nog
[aBrneHnem, Ha OJHOBPEMEHHOE OPOLLEHWE YCIIOBHO FOpsiLLEro pes3epByapa W CMEXHbIX C HAM pe3epByapoB, pacrosio-
XEHHbIX Ha PacCTOSHUM MeHee AvameTpa HanbomnbLUero ropsilero Unm CMEXHOro C HAM pe3epByapa, a Ofsl TOpU30H-
TanbHbIX (LMNUHAPUYECKNX) — corracHo Tabnuvue M.1;

- CbIpb€BbIX, TOBAPHbIX U MPOMEXYTOYHbIX CKNagoB (MapkoB) C Ha3eMHbIMU (HaA3eMHbIMU) N30TEPMUYECKUMMN
pe3epByapamu ¢ CYI' Ha 0QHOBPEMEHHOEe OpOLLEeHME YCIOBHO ropsiLLero pesepByapa M CMEXHbIX C HUM pe3epByapoB,
PacnonoXeHHbIX Ha PacCTOSIHAM TPeX U MeHee AMamMeTpoB HanBOmMbLUEro ropsiero UM CMEXHOro C HUM pesepByapa.

Tabnuuya M1 — Yucno o4HOBPEMEHHO OPOLLIAEMbIX FOPU3OHTaNbHBIX (LMAUHOPUYECKNX) pe3epByapoB

O6beM eaMHUYHOTO pesepByapa, M°

PacnonoxeHve pesepsyapos

25 50 100 160 175 200
B oauH psag 5 5 5 5 3 3
B noBa psga 6 6 6 6 6 6

M.13 NHTeHCcMBHOCTL MoAauv BOAbI Ha OXNaXOeHue MoBepXHOCTU 06opyaoBaHNS AN CTaUMOHaPHbIX YCTaHOBOK
BOOSHOIO OPOLLEHMS OOMKHA NPUHUMATBCS HE MEHee HOPMATMBHBIX 3HAYEHUI, NpuBedeHHbIX B Tabnuuax M.2 n M.3.

Tabnuuya M2 — HopmaTtBHasg MHTEHCUBHOCTb OPOLLEHNS MOBEPXHOCTU 3aLLmLLaeMOro 060py£l,OBaHVIF|

HaunmeHoBaHne obopyaoBaHus VIHTEHCMBHOCTL Moaaun Bogsl, N/(M? - ¢)

Cdbepuueckune n umnuHapudeckne pesepsyapbl ¢ CYI n NIBXK, noa nas-
neHvewm:

NnoBepxHOCTU Ge3 apmatypsbl 0,1
NMOBEPXHOCTU B MECTax pacrnoriokKeHUs apmatypbl 0,5
KonoHHble annapaTsbi:

C OTMETKM YCTaHOBKW annaparta 4o otMeTkn 20 M 0,1
c oTmeTkn 20 M 1 CBbILLE 0,2

Tabnwuya M3 — HopmaTtuBHas MHTEHCMBHOCTb OPOLLEHMSA HA3eMHbIX (HaA3eMHbIX) pe3epByapoB AN XpaHeHUsi
HedTM N HepTenpoayKToB

MHTEeHCMBHOCTb nogayn Boabl, n/c,
Ha OOUH MeTp AOJTUHbI
Cnocob opolueHns pe3epByapoB
OKPY>XXHOCTHU NOJNTOBUHBbI OKPY>XXHO-
ropsauiero CTU coceaHero

pesepByapa pesepByapa

1 CTaumoHapHas ycTaHOBKa BOASHOrO OpOLUEHWUs ANs pe3epByapoB

BbICOTOW CTEHKW, M:

- bonee 12 0,75 0,30

- 12 n MeHee 1 ona pe3epByapoB C NMaBaloLlen Kpbillewn 0,50 0,20

2 lNepenBwxkHaa noxapHasa TexHuKa 0,80 0,30

M.14 Py4HOI nyck AMCTaAHUMOHHO yrnpaBnsieMblX nadeTHbIX CTBOMOB M CTALMOHAPHbIX YCTAHOBOK BOASIHOTO OpO-
LUEHNA JOSHKEH ObITb NPEeAyCMOTPEH Kak HEemocpeACcTBEHHO C MecTa Y KOMbLEBON CETU MPOTMBOMOXKaPHOro BOAOMNPOBO-
[a 3a npegenamy oT6opToBKM 060PYAOBAHUA UMW 3ALLMTHOMO OrpaXaeHUsl pe3epByapoB Ha PacCToAHUM HEe MeHee 15 M
OT 3alMLaeMoro obopyaoBaHus, Tak U AUCTaHLMOHHO M3 MOMELLEHUSI C NMOCTOSHHLIM MPUCYTCTBUEM MepcoHana (one-
paTopHOW).

M.15 Tun, KONMYECTBO M OCOBEHHOCTN PacCTaHOBKM OpocUTenei CTauMoHapHbIX YCTaHOBOK BOASIHOMO OPOLUEHMS,
a TaKkke pexum ux paboTbl (4aBneHne nepen OpoCUTENsSIMU, PAacXof BoAbl, AUCMNEPCHOCTb pacnblna) AOSKHbI BbiTb
onpeaeneHbl UCXOAa U3 YCMOBUS PABHOMEPHOTO OPOLLEHUS BCEX 3aLLMLLAeMbIX NOBEPXHOCTEN C 3aA4aHHON MHTEHCUBHO-
CTbto, 0becrneunBatoLLein TeNMoByto 3aWwnTy 0b6opyaoBaHus.
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MpunoxeHne H

MeToa onpepeneHusi Tpebyemon 6e3onacHon Nrowaan pasrepmeTmusaumm

HacToawmn meton npegHasHayveH Ansa onpegeneHus 6es3onacHov nnowaau pasrepMeTvsaumn obopyaoBaHus u
nomeLleHnit (Takas nnowanb cOpoCHOro ceveHus NpefoXpaHUTENbHOTO YCTPOMCTBA, BCKPbITUE KOTOPOW B mpolecce
CropaHus cmMecu BHYTpY 060pyLoBaHNsS UMK NMOMELLEHUS NO3BONSET COXPaHUTb NOCNeAHVE OT pa3pyLueHust unu gedop-
MaLum), B KOTOPbIX OOpaLLaTCsl roproYme rasbl, XKMOKOCTU UMK MbINKW, CNOCOOHbIE co3aaBaTb C BO3AYXOM B3pbIBOOMAcC-
Hble CMecu, croparLime naMuHapHO unu TypbyneHTHO BO (HPOHTaNbHOM peXuMe.

MeTon He pacnpoCTpaHsieTCs Ha CUCTEMbI, CKMOHHbIE K AETOHAUUM UM 06bEMHOMY CaMOBOCMNAMEHEHNIO.

H.1 CywHocTb meToaa

BesonacHyto nnowaab pasrepmeTv3anuy onpeaenstoT no pacyeTHbIM opMyriaM Ha OCHOBE AaHHbIX O napameT-
pax obopynoBaHuWs, nokasaTesnsix Noxapo-B3pbIBOOMNACHOCTU FOPOYMX CMECEN, YCNOBUSAX BO3HUKHOBEHUS U pasBUTUSA
npovecca.

MeTon ycTtaHaBnuBaeT 3aBUCUMOCTb Ge3onacHoun nrowaan pasrepmeTvsaumm ot obbema obopyaoBaHus Mnm
NOMELLEHUST 1 MakCcMmarnbHO AOMYCTUMOro AABMEHWS BHYTPY HEro, AaBleHWs U TeMnepaTypbl TEXHOMOrMYECKON cpeapl,
TEPMOAMHAMNYECKNX N TEPMOKMHETUHECKMX NapamMeTpPOB rOproYeit CMeCU, YCIOBUIA UCTEYEHMS], CTENEHN TypByneHTHOCTU.

H.2 ®opmynbl ana pacyeta 6e3onacHoi nNrowaan pasrepmMeTusaumm TeXHONOrm4Yeckoro obopyaoBaHus ¢
rasonapoBbIMU CMECAMMU

H.2.1 BesonacHyo nnowagb pasrepMeTn3aunym TEXHONMOrm4yeckoro obopyaoBaHns C rasonapoBbiMW CMECAMM
onpeaensoT No crnegylowmmM 6e3pa3MepHbIM KpUTepuanbHbiM COOTHOLLEHUSIM:

ws 2(E-1)
VE (-1 (1)

ONsi COCYAO0B, pacCYMTaHHbIX HA MakCUMarbHOEe OTHOCUTENbHOE AaBneHve B3pbiBa 1 < m, < 2 (Mpy OAHOBPEMEH-
HOM BbIMOMTHEHUWN YCIOBUS Py, > 2p").

(o — 7
] .
[ONsi COCYA0B, BblAEPXKMBAIOLLMX AABMEHNE B3pbiBa B AMana3oHe OTHOCUTENbHbIX 3HaYeHUN 2 < T, < T,
B dopmynax H.1 n H.2 npuHsaTel cneayowme obo3HaveHnss (MHAEKChI i, U, €, M OTHOCATCA COOTBETCTBEHHO K
HavanbHbIM NapameTpaM, NapameTpaMm roproYei CMecu, XxapakTepucTkaMm ropeHusi B 3aMKHYTOM COCyae, Makcumarnb-
HbIM JONYCTUMBIM 3HAYEHUSIM):
_ Pm
Tm = i OTHOCUTENBbHOE MaKCMMarbHO AOMYCTMMOE AaBMeHNe B COCyAe, KOTOpOe He MpUBOAUT K ero Aedopmauum
1
1 (UNKn) paspyLLUEHNIO;
pm — abcomntoTHoe MakcuManbHO AOMNyCTUMOe AaBrfieHne BHYTPU cocyda, KOTopoe He NpUBOAUT K ero Aedhopma-
unm 1 (unu) paspyLuenuto, Ma;

p; — abcomnoTHoe HayanbHOe JaBrieHue roprovelt cMecu B anmaparte, Npu KOTOPOM NPOWCXOAWT  MHULMMPOBa-
HWe ropenus, la;

p' — abconoTHOe AaBneHne B MPOCTPaHCTBE, B KOTOPOE MPOUCXOAUT UCTEYEHNE, B MOMEHT AOCTWKEHNS MaKCu-
ManbHOro AaBrneHns B3pbiBa BHYTpW annapata (atmocdepa, bydepHas emkocTs 1 T. n.), MNa;

_Ps . g
g = p; ~— OTHOCWTENbHOE MakCUManbHOe AABMEHWe B3pbiBa AAHHOW MOPIOYEN CMECH B 3aMKHYTOM COCYAE;
pe — abcomnoTHOEe MakcumMaribHoe AaBreHve B3pbiBa AAHHOW FrOproYein CMecu B 3aMKHYTOM COCyAe Mpu Havanb-

HOM JasneHun cmecu p;, MNa;

E; — koahduumMeHT paclumMpeHnsi NPOAYKTOB CropaHuns CMecH;

x — akTop TypbyneHTHOCTU, NPeaCTaBnsAoLLMIn cCOBON B COOTBETCTBUM C NPUHLMIOM yn-MuxenscoHa oTHoLLe-

HWe OeNCTBUTENbHOM NOBEPXHOCTU (PpOHTa NNaMeHn B annapare K MOBEPXHOCTU cdephbl, B KOTOPYHO MOXHO
cobpaTb MPOAYKTbI CropaHns, HaxXOA4AWMeCs B AaHHbI MOMEHT BPEMEHU BHYTPWU COCyAa.
Komnnekc nogobus W npeactaBnsieT co6oi ¢ TOYHOCTbIO 4O MOCTOSIHHOrO MHOXUTENS NPOu3BeAeHNe ABYX OTHO-
LUEHNN — 3hbDEKTMBHOM MIoLWaam pasrepMeTusaummn K BHyTPEHHEN NoBEPXHOCTU cdhepnyeckoro cocyaa paBHoOro obe-
Ma M CKOpPOCTM 3BYKa B UCXOLHOM CMECW K HayanbHOW HOPMarbHOM CKOPOCTU MiamMeHMU:
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05
_ 1 wF (R g
T (36m,)03® V0867 (M Sy’ (H.3)

roe 4 — KO3(ULMEHT pacxoda npu UCTEYEHUM CBEXeN CMech 1 (MNn) NPOAYKTOB CropaHusi Yepes YCTPOMCTBO B3PbIBO-
paspexeHus (npegoxpaHuTenibHas meMbpaHa, knanaH, pasrepmeTvsaTop 1 T. Mn.);
F — nnolwaae pasrepMeTusaumn (CBPOCHOro ceyenust), M2;
V — MakcumarbHbI BHYTPEeHHW 06bem cocyaa, B KOTOPOM BO3MOXHO 06pasoBaHue roptoyeit rasonapoBoi cMe-

cn, m3;
R — yHuBepcanbHasa raszoBasi noctosiHHasA, pasHas 8314 [x/(kmornb - K);
Tu,' — Temnepartypa roptoden cmecu, K;
M; — monekynsapHas macca roproven cmecu, Kr/kmonb;
Sy; — HOpManbHas CKOPOCTb PacMPOCTPaHEHMS MNaMeHU NPy HadanbHbIX 3HAYEHUAX [aBreHns 1 TemnepaTypbl

roproyern cMecu, m/c;
My — 4vmcno «nu» (3,14).

H.2.2 ®opmynbl H.1 1 H.2 MoryT 6biTb ncnonb3oBaHbl kak Anst onpefeneHns 6esonacHon nnowaan pasrepMmeTy-
3aumun F npy NpoeKkTMpOBaHUM annapaTtoB MO MakCUManbHO AOMYCTUMOMY OTHOCWUTENbHOMY AaBMEHWUIO B3pbiBa B HEM
m (npsmas 3agada), Tak U Ans onpefernieHnst MakcMmanbHO OMYCTUMOrO HayanbHOrO [AaBfEHUs TFOPKYen CMecu p;
B annapaTte, pacCYMTaHHOM Ha MaKCUManbHOE AaBMEHVE Pp, C YXe UMELMMCA COPOCHbLIM MOKOM nrowaabo F, Ha-
npumep npu aHanuse asapuin (obpaTHas 3agavya).

H.2.3 ®opmynbl (H.1) n (H.2) oxBaTtbiBaloT BeCb AMana3oH BO3MOXHbIX AaBNEHU B 000pYAOBaHMN C Pas3nnyHown
CTeneHblo HerepmeTuyHocTn 1 <m,, <m,,.

H.2.4 ToyHoCTb onpegeneHns auametpa cOPOCHOrO CeYEHUst MO MHXeHepHbIM opmyrnam H.1, H.2 B cpaBHeHun
C TOYHbIM KOMMbIOTEPHBLIM pELLUEHMEM CUCTEMbI AnddepeHLmanbHbIX YPaBHEHUN OUHAMWKN Pa3BUTMSA B3pbiBa COCTaB-
nsiet okono 10 %.

H.3 CteneHb BNUAHMA pa3nnyHbIX NapamMeTpoB Ha 6e30nacHyo Nnowanb pasrepMmeTu3auum TeXHONOrm4ecKo-
ro obopyaoBaHus ¢ ra3onapoBbIMU CMECSMMU

H.3.1 B HacTosilLeM MeToAe peanv3oBaH Noaxon K pacyeTty nnowaanm cOpoCHOro ceyeHusi, 3akmyarLwunes B
yyeTe BNMUSHUSA pasnnyHbIX NapameTpoB M yCrnoBuin Ha 6e3onacHyio nnowaab pasrepmeTusaunm nocpeacTBoM COOTBET-
CTBYHOLLEro n3MeHeHnss ahPeKTUBHOro 3HadeHus dpaktopa TypOyneHTHOCTM (OTHOLWeEHMe hakTopa TypOyneHTHOCTU K
KoadhduLUmMeHTy pacxoaa).

H.3.2 Pacuet 6e3onacHon nnowlaan pasrepmeTvsaumy NpoBOAUTCS, Kak NpaBumo, Anst Hanboree onacHbIX (OKO-
NOCTEXNOMETPUYECKOTO COCTaBa) CMeCel, ecnn He JoKasaHa HEBO3MOXHOCTb MX 06pa3oBaHMsA BHYTPU 3aliuLaemMoro
obbekTa.

H.4 3aBucumocTh chakTopa TypOyneHTHOCTH OT yCIOBUI Pa3BUTUA B3pbiBa B TEXHONOMMYECKOM 060pyA0BaHNN
C razonapoBbIM/ CMECAMM NMPU TOYEYHOM UCTOYHMKE 3aXKUraHus

H.4.1 3aBncmMmMocTb hakTopa TypOyneHTHOCTU OT YCINOBUMA PasBUTUSA ropeHus MoxeT OblTb npeacTaBneHa ans
nonbix 06bEKTOB hopmyIiown

F Ty — T,
X :(1+aiv)'(1+az'\/0’667J'(a3 +a4 ﬁ), (H4)

roe aq, ap, as, d, — SMNMpUYeckme KoaULIMEHTbI, onpeaensemMble no Tabnuue H.1.

Ta6nuuya H.1 — Ovnupnyeckne koadduLMEHTH ANst pacyeTa daktopa TypbyneHTHoctn

OmMnupuyeckne KoadPULNEHTbI
Ycnosusa pPa3BUTUA ropeHna
a a a; a,
O6bem cocyaa V ao 10 m3, ctenens HerepmeTuaHocTu F/\/0:667
no 0,25 0,15 4 1,0 0,0
O6bem cocyna V go 200 M3, 1< T, < 2:
HayvanbHO OTKPbITble COPOCHbIE ceveHus 0,00 0 2,0 0,0
HayanbHO 3aKpbiTble COPOCHbIE ceveHus 0,00 0 8,0 0,0
O6bem cocyna V go 200 m3, 2 < Ty < Mgt
HayanbHO OTKPbITble COPOCHbIE ceveHus 0,00 0 0,8 1,2
HayanbHO 3aKpbiTble COPOCHbIE ceveHus 0,00 0 2,0 6,0
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OkoHyaHue mabnuuypel H.1

Omnupuryeckme KoahdULNEHTbI
Ycnosus pPas3BuUTUA ropeHusa

a1 32 aS a4

O6bem cocyaa V go 10 m3; creneHs HerepmeTudHocTn F/\V/0.667
no 0,04; Hanuume cbpocHoro Tpybonposoaa,

1<m, <2
6e3 OpoLLEeHNsT NCTEKAIOLMX ra3oB 0,00 0 4,0 0,0
C OpOLLEHNEM UCTEKAOLLMX ra3os 0,15 4 1,0 0,0

1) [ins oTcyTcTRYyIOWMX B Tabnuue YCroBUi pa3BUTVS ropeHus, Hanpumep Ans obopyaoBaHus o6beMom Gonee
200 m3, chakTop TypbyneHTHOCTM onpeaensioT aKcnepTHO. B Takux cryyasx (06bekTsl o6beMom Gonee 200 M3, 06LeKThI
C BHYTPEHHUMW 3MEMEHTaMM U CTPYMHbIM U APYrMMU BUOAMU 32XKUTaHUS, a Takke WUHEPLMOHHLIMU COPOCHBLIMMU
arnemMeHTaMu 1 T. N.) onpefenexHne GesonacHoW niowaan pasrepMeTM3aummn credyet OocyLecTBATb C UCMOSb30Ba-
HVYeM mporpaMm pacyeTa AMHaMUKU B3pbiBa.

[na nonbix annapatos o6beMoM MeHee 1 M3 hakTop TypByneHTHOCTM  cocTasnseT oT 1 Ao 2.

C poctom obbema annaparta daktop TypOyneHTHOCTM YBENUYMBAETCHA M AN NOMbIX annapaToB 06GbEMOM OKOJo
10 m3 cocTaBnseT oT 2,5 10 5 B 3aBUCMMOCTM OT CTeneHn HerepMeTniHocTu (oTHoweHune F/V0667) annapara.

[Ons cocynos o6bemom Ao 200 M3 pasnunyHOi POPMbI C HE3HAUUTENLHBIMA BCTPOEHHLIMU BHYTPL 3MeMeHTaMy
akTop TypOyneHTHOCTM He NpeBbILIAET, Kak npasuno, 8.

H.4.2 Bnnanue dopmbl annapara

[Ins annapaToB C COOTHOLUEHUEM ANWHbI K AnaMeTpy A0 5:1 MOXHO cunTaTh, YTo hopMa annaparta He BMMsAeT Ha
3HaveHve dakTopa TypOyneHTHOCTH, T.K. yBENMMYEeHne NOBEPXHOCTM NNaMeHn 13-3a ero BbITArMBaHusa no opme annapa-
Ta KOMMEHCUPYETCH YMEHbLUEHWEM MOBEPXHOCTU B pesynbstate 6onee paHHero KkacaHus nnameHu CTEHOK cocyaa.

H.4.3 BnnsHue HavanbHOM repmeTusdauumn annapata

[na nonbix annapaTtosB o6bemoM 40 200 M3 ¢ HayYanbHO OTKPLITLIMU COPOCHBIMM CEYEHMAMM, HaNpUMep MoKamm,
3HayeHve dakTopa TypOyneHTHOCTW, Kak MpaBuno, He NpeBbIaeT 2; AN annapaToB C Ha4yarbHO 3aKpbITbIMU COPOCHbI-
MU cedveHnsiMn (MembpaHbl, pa3repMeTm3aTopbl U T.4.) He MpeBbilLaeT 8.

H.4.4 BrnusiHne cTeneHn HerepmeTndHoCTM annapata F/\V/0.667

YeenuueHue cteneHn HerepmetnuaHocTn F/V%887 g 10 pas ot 0,025 go 0,25, 4TO PaBHO3HAYHO YBEMMYEHNIO NNoLLa-
av pasrepmeTm3aumn B 10 pas ans ogHOro 1 TOro e annapara, NpuBoauT K Bo3pacTaHuio daktopa TypOyneHTHOCTU B
2 pasa (ana annapatoB o6bemom okono 10 M3 ¢ 2,5 fo 5).

H.4.5 BnnsHne makcumanbHO OOMyCTMMOrO AaBreHust B annaparte (KoppenvpyeT C BNUSHUEM AaBMneHus pasrep-
MeTusaumm).

Mpn yBENMYEeHN OTHOCUTENBHOrO MaKCUMarnbHO AOMYCTUMOro AaBrneHus BHYTpW annaparta (MpoYHOCTW annapa-
Ta) B AvanasoHe 1 < rm,, < 2 daktop TypbyneHTHOCTU He naMeHsieTcs. C pOCTOM OTHOCUTENBHOIO MakcManbHO 4oNyCTU-
MOro AaBneHus Bbllle 7, > 2 (A0 7, = Te) AN HAaYanbHO OTKPbITbIX COPOCHBIX CeveHunii pakTop TypOyneHTHOCTU CHMKaeT-
cac?2 o 0,8, And HayanbHO 3aKpbITbIX — € 8 A0 2. JTOT pe3ynbraT cornacyetcs ¢ U3NYeckuMu npencTaBneHnaMm
O TOM, YTO Mpwu BomnbLUeM 3HAYEeHUV OaBMEHNS, KOTOPOe BblAEPXKMBAET annapat, MeHbLUue NnoLaAb COPOCHOro ceveHus,
a criefoBaTenbHO, (OPOHT NaMeHn NoABepraeTcs MeHbLUEMY BO3MYyLLAOLWEMy BO3AENCTBUIO.

H.4.6 BnnsHve ycnosuin nctevyeHns

Ecnu ncreyeHune roptoyer cMecu M NpoayKTOB CropaHusi OCYLLECTBNSAETCS Yyepe3 copocHonm TpybonpoBoa, pacno-
TNOXEHHBIN 32 pas3repMeTU3VpyOLLMM 3IEMEHTOM U MEKLWNIA AnaMeTp, NpUbNM3NTENBHO paBHbIA AvamMeTpy COpOCHO-
ro 0TBEPCTYA, TO 3HaYeHne chakTopa TypByneHTHOCTI BHE 3aBMCUMOCTM OT o6bema cocyaa oT 10 ao 15 m3 npuHumMaeTcs
paBHbIM 4 (ANs COCYA0B CO CTeneHbio HerepmeTuuHoctn F/V9-887 o1 0,015 go 0,035, koraa ocHalleHne cocyaos cbpoc-
HbIM TPybONPOBOAOM OMpaBAaHO Mo COOBPaKEHUSM pa3yMHOrO COOTHOLLEHMS XapaKTepHbIX pa3mMepoB cocyaa u Tpybo-
npoBoAa) Npv YCNoBUnN 7, < 2.

Mpn ocHaleHun cucTembl pasrepmeTnsaLmm opocuTenemMm Unu Apyrum aHanormyHbIM yCTPOWCTBOM, YCTaHOBIEH-
HblM B TpybonpoBoae HEMOCPeACTBEHHO 3a pa3repMeTU3aTopoM A noJadu xnajareHta B UCTeKaloLlylo M3 annapara
cMech, daktop TypOyneHTHOCTU MPUHUMAETCS TaknM Xe, Kak NMpu UCTEYEeHUN HEMOCPEeACTBEHHO M3 annapaTta B aTMoC-
depy. AbhdeKT HTEHCUDUKaLMKM ropeHns B annaparte npu cobpoce rasoB yepes TpybonpoBoa UcHesaeT npu yBenmyeHnm
JaBneHus pasrepmetmsauumn go 0,2 MMa npu HavansHoMm gasneHun 0,1 MMMa.

H.4.7 BrnivaHue ycnosuin pasrepMeTv3aummn, MrHOBEHHOE BCKpbITME COPOCHOrO CeYeHusi NoBbIaeT BEPOATHOCTb
BO3HVWKHOBEHWNSI BUOPALIMOHHOIO rOpPEeHnst BHYTpU annapata. AMNnMTyAa B akyCTUYEeCKoW BOMHE BUOPALMOHHOIO rope-
HMa moxeT gocturatb +0,1 MlMa. MNepemelmBaHne cMmecu, HanpuMep, BEHTUNATOPOM, NMPUBOAUT K YMEHbBLUEHWIO Kone-
OaHuin gaBneHus.
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H.4.8 BnvsiHne npensaTcTBun n TypOynu3aTtopoB

Bonpoc o0 BAMAHUM pa3nnyHbIX NPEnsaTCTBUN, PACMOMNOXEHHbIX Ha MyTW PacnpoCTpaHeHWs nnaMmexu, n Typoy-
MNEHTHOCTN B CMecK nepes (POHTOM NiaMeHn ABNAeTCS OOHMM M3 onpeaensiowmx B Belbope daktopa TypOyneHTHOCTW.
Haunbonee npaBunbHbIM MeTOAOM onpefenexHns daktopa TypOyneHTHOCTM MpU HanMyMM BHYTPU annapaTa CIOXHbIX
npenaTcTBUN 1 TypOynM30BaHHON CMECU MOXET CYMTaTbCA METO[, OCHOBAHHbIA Ha CPaBHEHWUW PacyYETHON U aKchepu-
MEHTanbHON AUHaMUKM pocTa AaBneHus (3aBMCUMOCTb AaBrieHne — Bpems).

Mmetolmecs faHHble yKasblBatoT, YTO YCKOPEHWE NnamMeHn Ha crneumanbHbiX NpenaTtcTBuax gocturaetr y = 15 n
Gonee yxe B cocyaax o6bemom okorno 10 m3.

[ns yrneBogopoAoBo3ayLUHbIX cMecel TypOyneHTHOe pacnpocTpaHeHue nnameHn ¢ aBTOHOMHOW reHepauuen
TypOyNeHTHOCTM BHYTPU 30HbI FOPEHUS XapakTepuayeTcs MakcMMarbHbIM DakTopoM TypOyneHTHOCTH, OKoNo y = 4.

Mpy MCKyCCTBEHHO CO3AaBaemMoln M30TPOMHOW TypOYneHTHOCTU MakcumarnbHOe 3HadeHve dhaktopa TypOyneHTHO-
CTU MPX TOYEYHOM 3axuraHum He npesbiwaeT 4—6. [lanbHeliwee yBenvyeHne CTeneHn M30TPOMHOW TypOyneHTHOCTU
NPUBOAUT K ralleHWIo nNnameHu.

[Ina cocynoB CO BCTPOEHHBLIMU 1 NMOABWKHBIMW 3rieMeHTaMu, BMSHUE KOTOPbIX Ha 3HadveHue daktopa TypbyneH-
THOCTU He MOXeT ObITb B HacTosLee BpeMs OLEHEHO, Hanpumep, C UCMOoMb30BaHWEM NUTEpPaTyPHbIX OAHHbBIX UMK 3KC-
nepTHbIM MeToAOM, BbIGOp hakTopa TypOyneHTHOCTV AOIMKEH OrpaHMYMBaTbLCA CHU3Y 3HaveHnem y = 8.

H.4.9 KoacbdmumeHT pacxopa u

KoadhdpmumeHT pacxoga u SBASETCA IMNUPUYECKUM KOIPDDULIMEHTOM, YUUTLIBAKOLIMM BNUSHWE pearbHbIX yCro-
BMIN UCTEYEHNS Ha pacxop rasa, onpefeneHHbln No M3BECTHbIM TEOPETUYECKMM MOAENbHBIM COOTHOLLEHNSAM.

[na npepoxpaHuTenbHbIX MEMOPaH U pa3repmMeTUsMpyoLLMX YCTPOUCTB C HEMOCPEeACTBEHHLIM COPOCOM MPOAYK-
TOB cropaHus B atmocdepy, kak npasuno, u = 0,61. MNpu Hannunm cbpocHbix Tpybonposogos i ot 0,4 go 1 (Bkntovas
crnyyanm ¢ nogadven xnagareHta B TpyOOnNpoBOA HEMOCPEACTBEHHO 3a MeMOpaHoW).

3HaveHne koadbdumumeHTa pacxoda Bo3pacTaeT B YkasaHHOM AvanasoHe C yBenu4eHWeM CKOPOCTU UCTEYEHUS U
TemnepaTypbl UCTEKAIOLLErO ra3a ¢ pocToM aktopa TypOyneHTHOCTH.

Mpoun3seaeHne koahduumeHTa pacxoda Ha nnowaab pasrepMmeTnsaummn uF npeacraBnseT cobon aphekTUBHYO
nnowane pasrepMmeTusaymu.

H.4.10 Ananor npuHumna Jle WaTtense-bpayHa

CornacHo kputepuanbHoOMy CoOoTHoLweHuo (H.1) oTHocuTenbHoe n3bbITOYHOE OaBreHue

2
(T — 1) ~ (ﬁ) : (H.5)

TeopeTnyeckne n aKkcnepumeHTanbHble MCCNefoBaHNa NpoLecca CropaHus rasa B HErepMeTU4HOM COCyAe Mno-
3BONMUNN yCTaHOBUTb aHanor npuHuuna Jle WWaTtenbe-bpayHa: rasognHamuika ropeHus rasa B HerepmeTMyHoOM Cocyae
pearvpyeT Ha BHELUHEEe M3MEHEeHVe YCroBUi NPOTEKaHUs npoLecca B TOM HanpasrieHun, Npy KOTOPOM 3P eKT BHELLHe-
ro BO3fgencTeua ocnabnsetcs. Tak, yBenuueHue € Lenbilo CHUWKEHWS OaBneHvs nroLwaan pasrepmetnsaumn F B gecaTtb
pas B cocyae obbemom nopsiaka 10 M3 conposoxaaeTcs ysenuueHneM caktopa Typbynusaumm B Asa pasa. duandec-
Koe obbsicHeHVe Habnogaemoro SBreHUs AOCTaTOYHO NPOCTOE: C yBEenuuYeHueM Nnowaan pasrepMmerm3auum Bo3pacTa-
€T BO3MyLLaloLLee BO3AENCTBME Ha (PPOHTE MIaMeHu.

/36bITOuHOE AaBneHne KoppenupyeT COrMacHo KpUTepuansHOMy COOTHoLlleHuio .5 ¢ oTHoweHneMm (y /1)?, a He
npocto y. Kak nokasanu nccnefoBaHus, yMeHbLUEHNE pas3mepa syerkn TypOynmanpyloLlen pelueTkn, NpuBOAsLLEn K
BO3pacTaHuto daktopa Typbynmsaumm B 1,75 pasa (c 8 oo 14), conpoBoxaaeTcs CyLeCTBEHHO MEHbLUUM YBENMYEHNEM
oTHoweHwus y /u — nuwb B 1,11 pasa. CkazaHHOe HeobxoaMMOo y4nTbiBaTb Npu daktope TypbyneHTHOCTH ¥ = 5.

H.5 OnpepeneHne HopManbLHOW CKOPOCTU pacnpoCTpPaHEeHUs! NSIaMeHU U TepMOAMHAMMUYEeCKMX NapamMeTpoB

H.5.1 HopmanbHasa CKOpoCTb XapakTepu3yeT peakUMOHHYH CMOCOOHOCTb FOpHYMX ra3oBbIX CcMecel npu poH-
TanbHbIX pexuMax ropeHus. Hambonee nepcnekTMBHbIM SABNSETCH 9KCMEePUMeEHTarnbHO-pacYeTHbIA MeTOA ONTUMK3a-
LuK1, NO3BONSIOLMIA ONpeaensaTb HOpPMarbHyl0 CKOPOCTb B BombBe NOCTOSHHOrO o6bema B LUMPOKOM AuanasoHe Temne-
patyp n gasnenuii. Metop nanoxex B FOCT 12.1.044.

Bxogdwas B kputepuanbHble cooTHoweHns H.1 n H.2 B coctaBe komnnekca nogobua W (cootHowenune H.3)

HOpMarbHas CKOPOCTb PacnpocTpaHeHus nnamexHn S,. npuv AaBlrieHnn U TeMnepaTtype, COOTBETCTBYHOLLMNX Ha4van as-
uj

BUTUS NpoLiecca ropeHnsi, MoXeT BbiTb onpeaeneHa 3KCNepuMMeEHTarnbHO WU B3siTa U3 HayYHO-TEXHUYECKOW nuTepary-
pbl, NpoLleaLlei OLEeHKY JOCTOBEPHOCTU MPUBEAEHHbIX B HEW AaHHblX. Ecnu AaHHble No HOpManbHOW CKOPOCTU Mpw
XapaKTepHbIX A1 TEXHONOMMYeCKoro npoLiecca AaBrenust p 1 Temnepatype T OTCYTCTBYHOT, TO B OrpaHUMYeHHOM Auanaso-
He 3KCTpanonsuMnm MOXHO BOCMONb30BaTbCA AN OLEHKU (hOpMYroWn

S, =Suo~(%) (TLOJ , (H.6)

roe Sy, — W3BECTHOE 3Ha4YeHne HOpManbHOW CKOPOCTM Npu AaBneHun p, u Temnepatype Tg;
nunm — COOTBETCTBEHHO Gapuyeckuin 1 TemnepaTypHbIA nokasaTenu.
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B gwanasoHe gaeneHun ot 0,04 go 1,00 MlMa n temnepatyp ot 293 go 500 K ansi ctexmomeTpudecknx cmecem
MeTaHa, nponaHa, rekcaHa, rerntaHa, aLeToHa, usonponaHona u 6eH3ona ¢ Bo3gyxoM 6apuyeckuin nokasatesl ¢ poc-
TOM [aBrneHus 1 TemnepaTtypbl CBEXEN CMecH yBennyunBaeTcs 1 HaxoauTcs B AvanasoHe ot 3,1 go 0,6. MNpu 3HayeHnsx
AaBneHns n Temnepartypbl, 6nnsknx Kk atMocdepHbiM, Gapuyeckuin n TemnepaTypHbI Nokasatenu AN ropymx napo-
BO3/YLLUHbIX CMECEN MOryT ObiTb NPUHATHI B MEPBOM NPUBNMKEHUN COOTBETCTBEHHO paBHbiMu N = —0,5 n m = 2,0.

H.5.2 TepmognHamunyeckne napameTpbl E;, m,, ¥, ONPeaensoT TepMOAMHAMUYECKUM PaCHETOM.

KoadbdpumumeHT pacumpenust E; paBeH no onpefeneHunto

g o MiTy
b My Ty

rae Tp, u My, cooTseTcTBEHHO TemnepaTypa 1 MOMeKynsapHas Macca NpodyKTOB CrOPaHnst roproyeii CMec.
MonekynsapHyto maccy cmecu ngeanbHbix rasoB M, kr/mornb, onpegenstot no dopmyne

M=3M,;-nj, (H.7)
J

rae M; v nj — COOTBETCTBEHHO MOMEKYNApHas Macca U MofbHasl 40N j-T0 KOMMOHEHTa CMecH.
KoathduLuMeHT paclumMpeHns MOXET OblTb Takke onpefeneH U3 npubnmkeHHOro ypaBHEHUS!
m, — 1
Ei=1+—=—.

Ve (H.8)

Tabnuuya H.2 — Pesynbratel pacyeTa 3HaueHui m,, ¥, E;, Tp: 1 S, AN HEKOTOPbIX CTEXMOMETPUYECKMX ra30MnapoBbIX
cmecer npu HadaneHom AasrneHun 0,1 MIMa n Temnepatype 298,15 K

loptoyee dopmyna Qorr Y0 06. T, Y E; Th; S, Mlc
MeTaH CH,4 9,355 8,71 1,25 7,44 2200 0,31
MponaH C3Hg 3,964 9,23 1,25 7,90 2240 0,32
H-I'ekcaH CgH14 2,126 9,38 1,25 8,03 2250 0,29
H-enTaH C/Hqg 1,842 9,40 1,25 8,05 2250 0,30
AueToH C3HgO 4,907 9,28 1,25 7,96 2240 0,32
N3onponaHon C3HgO 4,386 9,34 1,24 8,00 2220 0,30
BeHszon CgHsg 2,679 9,30 1,25 7,99 2320 0,36

B Tabnuvue H.2 npuBegeHbl paccymMTaHHble 3HAYEHWUs] TEPMOAMHAMUYECKUX NapaMeTpPoB AN HEKOTOPbIX CTEXMO-
METPUYECKNX ra3onapoBbiX CMeCel B NPEANOSIOKEHNN, YTO MPOAYKTbI CTOPaHNsS COCTOAT M3 crieayrowwmx 19 KOMNOHEHTOB
B rasoBon ¢ase: Hy, H,0, CO,, N,, Ar, C, H, O, N, CO, CH,4, HCN, O,, O3, OH, NO, NO,, NH3, HNO3. CtexvomeTpuyeckas
KOHLIEHTpaLMSA FrOprYero ¢.; B BO3AYyXe CPeAHEN BIaXHOCTW onpeaensinacb no U3BeCTHOM dopmyre

100
Per = 484458 + 1’ (H.9)
rae B — CTeXMoMEeTpUYEckmii KOIULIMEHT, paBHbIA KONUYECTBY MOSMEKYN KUcnopoda, HeobXoauMMbIX [Afsi CropaHust
OOHOWN MOSEKYIbl FTOPHYEro.

[nsi MHOTOKOMMOHEHTHBLIX CMEcei U CMecel, NPOBEAEHNE PACYETOB MO KOTOPbIM MO TEM UMM MHBLIM MPUYMHAM
BbI3bIBAET TPYAHOCTMW, ONPeAeneHne MakCMmMarnbHOro OTHOCUTENbHOMO AaBIEHNS T, a CriefoBaTenbHO, U KodddurumeH-
Ta pacwupenus E; no dopmyne H.8 npoBogdat no cootsetcTBytowen metoguke [OCT 12.1.044.

H.6 ®opmynbl Ans pacyeTta 6e3onacHou nroLwaan pasrepMeTusanuum o6opyaoBaHUA U NOMELLEHUN, B KOTOPbIX
obpalaeTcs roproyas nbinb

H.6.1 Pacyet 6e3onacHoi nnowaan pasrepMeTusaumm HU3KOMPOYHbIX 3aMKHYTbIX 000MoYek, He BbloepXKuBato-
LmMx n3bbiTouHOEe aaeneHue cebiwe 10 klMa, npom3BoauTcs nNo dopmyne

CF
Phe (410

F=

rne F — 6esonacHas nnowaas pasrepmMeTmsaumm (CyMmMapHas nnowage nerkocopachiBaeMbiX NOKPbITHIA), MZ;
C — KOHCTaHTa, onpefensemMas no tabnuue H.3;
Fs — nnoluaab BHYTPEHHEeI MOBEPXHOCTU 3aMKHYTOM 06OMOYKM, MZ;
Pax y — MakcumanbHO [[onycTuMoe M3BbITOYHOE [OaBreHue B3pbiBa MbiNy B 3alUMLLAEMOM OOGbEeMe MNpUu HannymMu
ncTeYyeHns Yyepes cOpocHble oTBepcTus, klla.
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YpoBeHb NOXapoB3pbIBOOMACHOCTU MbINM 3aBUCUT OT MHAOEKCA MOXapoB3pbIBOONAcHOCTU Ky 1 onpegensercs no
Tabnuue H.4.

Tabnwuuya H.3— 3HayeHne koacbdpuumeHta C

YpoBeHb MOXapoB3pLIBOONACHOCTU MbIfK C, kMa®®
1 0,26
2 0,30
3 0,51

Tabnuua H4 — YpoBeHb NoXapoB3pbIBOONACHOCTM MbINN B 3aBUCUMOCTH OT Ky

[unanas3oH 3Ha4YeHUn nHaekca NnoXapoB3pbIBOOMNACHOCTU MblSN, MMa - m/c ypOBeHb NnoXapoB3pbiBOONACHOCTU MblNn
0< K< 20 1
20 < Ky < 30 2
30 < Ky 3

YaenbHas mMacca nerkocbpachiBaeMoro NoKpbITUS, Kak Npasuro, He AorkHa npesblwaTh 4,0 Kr/M2,
H.6.2 PacuyeT Ge3onacHorn nnowaan pasrepmMmeTv3aumm BbICOKONPOYHBIX 3aMKHYThIX 060N0YEK, HAXOAALWMXCS Noa
[asneHvem, 6nunskum K atMocdepHoMy, Bbiaepxusaowmnx n3bbiTouHoe fasneHune cebiwe 10 kMa, npom3soanTca no

hopmyrne
F = aV/0866 . (9.87K)? - (0,01Pmay u)° (H.11)

roe a = 0,000571 exp (0,0197 Pg )
b = 0,978 exp (-0,001037 P; ,);
¢ =-0,687 exp (0,00223 P ,);
Kst — vHOEeKc noxaposspbiBoonacHocTu nbinu, Mlla-m/c;
Pg , — 13bbITOMHOE AaBneHne BCKPbITUA COPOCHOro ceveHus, Klla;
V — oBbeMm 3alyLLaeMoin eMKocTH, Mo,

Ob6nacTb npumeHeHust pacyeTa no copmyne (H.11)

L/ID < 5;

1<V <-1000;

10 < Pax u < 200;

5 < Kg < 60;

Psy >5;

Pmaxu_Ps,u> 5

95 < P; < 120,
rae L, D — cOOTBETCTBEHHO NIMHENHbIN U MONEPEeYHbIn pa3Mepbl 060MN0YKK, M;

P; — abconTHoe HavanbHOe AaBrneHne roptoyert CMecun B annapare, Npyv KOTOPOM  MPOUCXOANT  UHULMMPOBA-

HWe ropenus, klla.

YaenbHas mMacca 3anopHOro arieMeHTa, kak npasuro, He JomkHa npesocxoanTb 12,0 kr/m2. Mpu HeobxoammocTy
YCTaHOBKM COPOCHbLIX KaHarnoB WX AuameTp AOMkeH ObiTb He MeHee AnameTpa COPOCHOro OTBEPCTUSA MPY MUHMMArb-
HOM ANnHEe 1 Konuyectee n3rmbos. YcTtaHoBKa cOPOCHOrO KaHana npMBOAMT K CyLLECTBEHHOMY poCTy Tpebyemon Benunyu-
Hbl Prax u-

H.6.3 ®opmynbl ansa pacyeta 6e3onacHow nnowaan pasrepmeTnsaumm obopyaoBaH/S Y NOMELLEHUI, B KOTOPbIX
obpalatoTcsa rmbpuaHble cMecu.

[ns rmbpugHon B3pbIBOONACHON CMECK (rOptoYero rasa € roproven nbinbio) pacyeT BedyT no 6onee onacHom
KOMMOHeHTe (06bIYHO rasy).
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Mpunoxenune M

MeToabl pacuyeTa TemnepaTypHOro pexvuma noxapa
B NOMELLEHMUAX 34aHNI Pa3fIMYHOro Ha3HaYeHUs

YcnoBHble 0603HauYeHuns

— 06beM nomelLeHus, M3;

— nnowaab nona nomeLleHus, M2;

— nnowaab i-ro Npoema MoMeLLeHus, M2;
— BbICOTA /-T0 NMpoOeMa MOMELLEHUS, M;

— cyMMapHas nriollaab NpoemMoB NoMeLleHus, M2;

— npmBegeHHaa BbiCOTa NPOeMOB NMOMELLEeHUA, M;

— MPOEMHOCTb MOMeLLEHNsI paccunThiBaeTcst no dopmyne (M.1) umm (M.2), mo-2;

— obLuee KONMYeCTBO roptoydelt Harpy3ku i-ro KOMMOHEHTa TBEPAbIX FTOPHOYKX U TPYAHOrOPOYMX MaTepuaros, Kr;

— KONMYECTBO roploYel Harpysku, OTHECEHHOe K MroLaaun nona, Kr/im?;

— ynAenbHoe KpUTMYECKOE KOMMYECTBO ropiodeil Harpyaku, Kr/m;

— KOJIMYECTBO rOPHOYEN Harpysku, OTHECEHHOE K MIIoWaan TEMnnoBOCMPUHUMAIOLLMX NMOBEPXHOCTEN MOMeLLe-
HUS, KI/MZ;

— CpeaHssl CKOpPOCTb BbIFOPaHUst APEBECHHbI, Kr/(M2 - MUH);

— CpefHsis CKOpOCTb BLIFOPaHWs i-ro KOMMOHEHTa TBEpPAOro ropovero matepuana, Kr/(M2 - MuH);

— HM3Was TennoTta cropaHusa gpesecuHbl, MIDK/Kr;

— HU3LWas TennoTa CropaHus i-ro KOMMOHEHTa MaTepuana roptoyen Harpysku, MIOx/kr;

— CTeneHb 4epHoThI hakena;

— Temneparypa oKpyxatoLlero Bosgyxa, K;

— TemnepaTypa NOBEPXHOCTU KOHCTpyKuun, K;

— TeKyllee BpeMsi pa3BuTUS noxapa, MUH;

— MUHMMarnbHasa NpPOAOIMKUTENBHOCTL HaYanbHOW CTaauMmn noxapa, MUH;

— npepgenbHas NPoAOIMKUTENBHOCTL fTOKanbHOro noxapa npu ropeHun JIBX n MK, MuH.

Onpe,qeneHMe UHTEerpanbHbIX TenJIoTeXHn4eCKUX napameTpoB 06bemMHOro cBo60gHO pa3BuBaroLlerocs

noxapa B nomMmeweHnn

n.z2.

1 Onpe,u,eneHme BMaa BO3MOXHOro noXxapa B nomMeLlieHnn

BbluncnsawT obbem nomelueHunsa V.
PaccunTbiBaloT NpoeMHOCTb nomeLleHnn [1, m%3, o6bemom V < 1000 m3

0,5
_zAhS

- VO,667 ’ (n.1)

Insi noMeluenuii ¢ V > 1000 m3

ZA.hols
n= % (n.2)

M3 cnpaBo4HOM nuTepaTypbl BbIOMpalOT KOMMYECTBO BO3Ayxa, HeobxoauMmoe Ans cropaHusa 1 kr martepuana
i- roproden Harpyskn Vi, HM/Kr.
PaccunTbiBalOT KONMMYECTBO BO3ayxa, HEOOX0AUMOe Ans CropaHust 1 Kr matepuana roproven Harpysku

VP
Vy = —EFI',- L. (Nn.3)

OI'Ipe}J,eJ'IﬂPOT yoenbHoe KpUTn4eckoe KoJm4ecTBO roptoyen Harpyskn Qyp « KF/MZ, ana KyGMHeCKOFO nomMmeLieHna

obbemom

V, paBHbIM o61:emy nccnenyemoro nomMmelleHua

(rn.4)
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BbIUNCASIIOT yAenbHOe 3HaYeHNe roproYeil Harpyskn gy, Kr/M2 Ans UccneayeMoro NoMeLLeHus

IR Q)

=" o
(6S - A)an

(Nn.5)

roe S — nnowaab nona nomelleHus:, pasHas V/0.667,
CpaBHUBaIOT 3HAYEHUA Gy U Gyp - ECIN Gy < Gy, TO B NMOMeLLieHUM ByaeT noxap, perynvupyemsiin Harpyskon (MPH);
€CNK gy > Gyp . TO B MOMeLLeHUn ByaeT noxap, perynupyemblii BeHtunsumen (MPB).
M.2.2 Pac4yeT cpegHeobbeMHOW TemnepaTtypbl
OnpepensioT MakcumanbeHylo cpegHeobbeMHyto TeMnepatypy Tmax
ans MPH
Trax — To = 224 - q3°%° (n.6)

ans MNMPB B nHtepsane 0,15 < t; < 1,22 4 ¢ To4HOCTLIO A0 8 % Thax = 1000 °C 1 ¢ TouHOCTBIO A0 5 %
-3(g-30
Trna = 9400%7 107070 n.7)
rae t, — xapakTepHas NpOAOMKUTENLHOCTL 06BbEMHOro noxapa (B Yacax), paccuunTbiBaemasi no chopmyne

. P, Q,fl. NepZP
" 6285AVh INZR

BblumcnaoT Bpemsa AOCTUXKEHUS MaKCMMarbHOro 3HavYeHus cpefHeobbeMHON TemnepaTypbl fyhay, MUH ans MNPH

(Nn.8)

tmax = 32 — 8,1q3%e70-920k (n.9)
ans NPB
tmax = tn’

roe t, — paccuuTbiBatoT no cdopmyrne (I1.8).
OnpenensitoT n3meHeHne cpeaHeobbeMHon Temnepatypbl °C npu 06beEMHOM CBOGOAHO pa3BMBAOLLEMCS NOXape.

T_T ¢ 4,75 (/ )
— 0 —4,75(t/t,
—=1156 -e max’ M.10
7—max - TO (tmax) ( )

M.2.3 PacueT cpegHen TemnepaTtypbl MOBEPXHOCTN NEPEKPbITHSA
OnpeaensioT 3HaueHne MakcMMasnbHON YCPEAHEHHO TemnepaTypbl NOBEPXHOCTU nepekpbitna Ty, .., °C
ansa MPH

0,64
TWmax - TWO = 130qk‘ ) (I-|11)

ans MPB ¢ ToyHocTbio 40 8,5 % TWmax =980 °C, ¢ TouHOCTbIO A0 5 %

5.10~3(9-30)
T, = 9156 , (n.12)

BbluncnaioT BpemMs OOCTUXKEHUS MaKCUMaIrlbHOrO 3Ha4eHus preD.HeHHOVI TemMnepaTtypbl NOBEPXHOCTN NepeKpbl-

™A tnax, MUH
ans MNMPH

tmax = 40 — 17,3‘7/1'329_0’4‘7’( ) (M.13)

ans MNMPB ¢ ToyHocTbo Ao 10 %
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OnpenensiioT U3MeHeHe cpefHei TemnepaTypbl NOBEPXHOCTU NEPEKPbITHS

Twp = Tw, 1043 ( t )6'95 ~6,95 (t/tmax)
B 6% : M.14
TWmax - TWO tmax ( )

rae Ty, — HauanbHas cpedHss TemnepaTypa NOBEPXHOCTU nepekpbiTus, °C;

Tw,
M.2.4 PacyeT cpegHeln TeMnepaTtypbl NOBEPXHOCTU CTEH

OnpepensalT MakcManbHyl YCpeAHEHHY TeMmnepaTtypy noBepxHoctn cteH anda MNPH

— TemnepaTypa MoBEPXHOCTU NepekpbITUs Npu BpemeHu t, °C.

Tw,

max

_ 0,64
- TWo =115q,", (MN.15)
ansa MNPB npn 0,15 < ¢, < 0,8 4 ¢ TouHOCTbIO A0 10 %
Tw,,, =250 +1750t, — 1250t. (N.16)
Mpun 0,8 < t, < 1,22 4 MakcMmanbHoe ycpeQHEeHHOe 3HayYeHue TemnepaTypbl MOBEPXHOCTU CTEHbl C TOYHOCTBIO A0

3,5 % cocTtasnsieT 850 °C.
BbluMcnaoT BpeMS LOOCTMXKEHUST MaKCUMArbHOTO 3Ha4YeHWs1 YCpeaHeHHOW TemnepaTypbl MNOBEPXHOCTU CTEH

tmax, MUH
ansa MPH
tmax = 35 — 9,3 ;22 04450k (n.17)
aons MNPB
foax = 1.1 16

OnpegensawT n3MeHeHne cpegHen TeMnepartypbl CTEH

545
Ty =~ Twe  _ 233 ( ) . o~545(t/tmax) (MN.18)
TWmax ~ W fmax .

rae Ty, — HavanbHas cpefHas Temneparypa noBepxHoCTW cTeH, °C;
Tw — TemnepaTtypa NoBEpPXHOCTW CTeH npu BpemeHu t, °C.

M1.2.5 PacyeT nnoTHOCTM 3¢hdeKTUBHOIO TEMMOBOrO MOTOKA B KOHCTPYKLMW CTEH U NEePeKpbITA (MOKPbITHS)

OnpenensaoT MakcMMarnbHY YyCPeOHEHHYH0 NIOTHOCTb 3pdEKTMBHOIO TEMOBOIro NOTOKA B CTPOUTENbHbIE KOHCT-
PYKLMM Q0 KBT/MZ:

a) npu MNPH:

ONst KOHCTPYKUMKU CTEH

0,75

Winax = 3070k (Mn.19)
ONS KOHCTPYKUWUIA NepekpbITUS
-1
MWimax = [0:26957° — 33 - 1072 g4 o709 (M.20)
6) npw MNPB:
ONst KOHCTpyKumi cteH npun 0,8 > £, > 0,154
QWiay = 43 — 751, + 5017, (n.21)

npn 1,22 >{,>0,8 v

AWpax = 15 KBT/MZ;
ONsi KOHCTPYKUMIA nepekpbiTuid (nokpbituid) npn 0,8 > ¢, > 0,154

Wy, = 65 — 1381, + 97t5, (N.22)
npn 1,22 >t,>20,8 4

Wpax = 17,3 KBT/MZ;
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BbluncnsaoT Bpemst JOCTUXEHUS MakCUMarbHOW YCPEAHEHHOW NIIOTHOCTU TEMIOBOro NOTOKa B KOHCTPYKUMM AN
MPH v MNPB:
ONSA KOHCTPYKUWUA CTEH
5 _
tmax = 26 — 5,1q, 6709, (M.23)
ANS KOHCTPYKUWIA NepekpbiTUs (MOKPbITHS)

tmax = 26 — 7,297 e~ M09k (M.24)

Onpe,u,enﬂroT N3MEHEeHNe cpegHen NNOTHOCTM TEMNMOBOro NOTOKa B COOTBETCTBYHLLMNE KOHCTPYKLUN

9 _ 37( t )6—3,6(t/tmax). (N.25)

AWinax max

M1.2.6 PacyeT makcumanbHbIX 3HAYEHUI NNOTHOCTEN TEMNMOBLIX NMOTOKOB, YXOOSALIMX U3 ovara noxapa vepes npo-
€Mbl MOMELLIEHNSI, PACMONOXEHHbIE HAa 0OHOM ypoBHe, npu MPB.

MakcumarbHy NAOTHOCTL TEMMOBOrO NOTOKA C NPOAYKTAMU FOPEHUS, YXOOSLLMMUN Yepe3 NPOEMbI, PacCUUTLIBAOT
no gopmyne

Qyxmax = 969 — 620,9t, + 229,2t,27 +10(g — 30). (MN.26)

.3 Pacuet TemnepaTtypHOro pexvuma B NoMeLeHUM C y4eTOM HavyarnibHOM CTaauun noxapa npuv ropeHum Teep-
AbIX FOPHOYMX U MaTepuarnos

M1.3.1 Mo gaHHbIM NOXapHO-TEXHMYECKOro obcrnenoBaHUsA UMM NPOEKTHOM AOKYMEHTauuuM onpeaenstor:

- o6bem nometueHunsa V;

- nrowagb NpoemMoB NMoMelleHus A,

- BbICOTY NpoemMosB h;;

- obLyee KONMYECTBO rOPIOYEN Harpy3kn Kaxaoro Buaa roptoyero TBepAoro marepuana P

- NPUBEAEHHYIO BbICOTY NPOEMOB h;

- BbICOTY nomelleHus h;

- obLLee KOnM4ecTBO roproyent Harpy3sku, NnpuBegeHHoe K ApeBecuHe, P.

I1.3.2 Mo pesynsTratam dKCNepUMeHTarnbHbIX UCCreaoBaHWN B COOTBETCTBUM C 06beMOM nomelleHus V n roproyen
Harpyskom q onpegenstoT MUHUMAnNbHYO NPOAOIPKUTENBHOCTL HavansHou ctagumn noxapa (HCI) fycn. BpemeHn okoH-
YaHuna HCIT cooTBeTcTBYET Temnepartypa Ts.

1.3.3 PaccuntbiBatoT TeMnepaTypHbIN PEXUM Pa3BUTON CTaauu noxapa.

M1.3.4 Mo pesynbratam pacyetra TeMnepaTypHOro pexuma CTPOAT 3aBUCUMOCTb cpefHeobbeMHON TeMmnepaTypbl
B MOMELLEHMN B KOOpAMHaTax Temnepatypa — BpeMs Tak, YToObl 3Ha4YeHuto TemnepaTypbl T, Ha BOCXOASLLEN BETBU
COOTBETCTBOBANO 3Ha4yeHue tycn.

.3.5 OnpepensoT n3aMeHeHne cpeaHeobbEMHOW TemnepaTypbl B HavanbHOW cTaguv noxapa

2
(T -To) _( t J (n.27)

(Then = To)  \then

rae Tycn — cpedHeobbemHas Temniepatypa B MOMeHT okoH4yaHus HCIT, °C.
CpepnHee 3HaveHue Tycp FOPEHUS roprovelt Harpysku U3 TBEpAblX OPraHM4ecKkMx MatepuanoB NpUHUMaeTcs
paBHbiM 250 °C.
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Mpunoxenune P

MeTopa pacueTta Tpebyemoro npegernia orHeCTOMKOCTU
CTpOUTENbHbIX KOHCTPYKLUUMNA

P. 1 Pacuet TpebyeMbIx npeaenoB OrHECTOMKOCTH

MeTop pacueTta Tpebyembix NpefenoB OrHECTOMKOCTY Xene306eTOHHbIX U OrHe3aLUMLLIEHHbIX MeTannm4yeckmx KoH-
CTPYKLUUA MPOMBILLNEHHBIX 30aHUIA (COOPY>KEHWUI) YyYMTbIBAET XapakTepPUCTUKMN TEXHONOrMYECKMX NPOLECCOB U1 yCTaHaB-
nvBaeT COOTBETCTBYOLLME TPebOBaHMNSA K OFHECTOMKOCTU KOHCTPYKLMIA, UCXOAS U3 HOPMUPYEMOrO pucka AOCTUXKEHUS
npegenbHOro COCTOAHUS KOHCTPYKLIMIA MO MPU3HaKy MOTepy Hecyllen 1 Tenon3onupyroLLen cnocobHOCTEN B YCNOBUAX
peanbHbIX MOXapoB.

Tpebyemble npepensl OrHECTOMKOCTM yCTaHaBNMBAKOTCS Ha OCHOBE OnpefeneHns 3KBMBANeHTHOW MPOJOIIKN-
TENbHOCTU NOXapOoB U KO3PdULMEHTa OrHECTOMKOCTU. KoaphdMLMEHT OrHECTOMKOCTM paccyMTbIBalOT B 3aBUCMMOCTM OT
3ajaHHON NpeaeribHON BEPOATHOCTU OTKA30B KOHCTPYKLUMIA B YCNOBUAX pearbHbIX MoXapos.

theny MyH themny MyH
60 25
/6 1
//,7
50
3
40—
15
30
10—
20— il
i
10*! °7
I
1T}
I
0 T T T 1 T 0 T 1
1 2 3 4 5 6 1000 2000 3000
V'104, M Vv, M
PucyHok P.1 — 3aBncuUMOCTb MUHMK- PucyHok P2 — 3aBucmMmMocTb MUHUMAnb-
MarnbHOW MPOAOIMKNTENbHOCTN HaYvanbHOM HOWM MPOAOIMKUTENBHOCTN HavanbHOW CTaguu
ctagun noxapa (tycp) oT obbema V, BbiCO- noxapa (fycn) ot obbema V 1 BbicoTbl H no-
Tbl H nomeLleHns 1 KonuyecTsa roptodei MeLLeHUs

Harpysku g, NpUBEAEHHON K OpEeBECUHeE. | H=3w2—H=6m3—H=12m

CnnowHasa nuHua npu H = 4,8 wm;
g =68—70 kr/m?;
MyHKTUPHBIE NUHUK Npy H = 6,6 M:
1—q=24—14 /M2, 2— q = 67—119 kr/MZ;
3—q = 60— 66 kr/M% 4—q =60 kr/mM%;
5—q=82—155 kiM% 6 — q = 140—160 kr/mZ;
7 — q =200 kr/m%; 8 — q = 210— 250 kr/m?;
9 — g = 500—550 kr/m?2

P.1.1 Pacuet Tpebyembix NpeaenoB OrHeCTOMKOCTM B MOMELLEHUM MPOBOAAT ANS Cry4aeB NOKanbHOro UM oobem-
Horo noxapos. [Ana onpegeneHnsa Buaa noxapa cHavana no pucyHkam P.1 n P.2 HaxogsT MUHMManbHYK NPOAOkKu-
TenbHOCTb HavanbHou ctagun noxapa (HCIM) fycq. MNpy pacnpocTpaHeHny orHA No roproden Harpyske, oTnmyaroLLencs
no CBOWCTBaM OT ApeBeCuHbI, npoaomkuTensHocTe HCI BbluMcnseTca no dopmyre
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, Y1033
p
(”np QU cn)

twem; =tven | 77— 5\
i P 12
(n" Qy UCPI)

’ (P1)

rae N, =12 Kr/M2 - MWH, n; — CPeAH1e CKOPOCTM BbIFOPaHUs APEBECUHbI 1 i-F0 KOMMOHEHTa TBEPAOro ropHoYero Unm
TpyQHOroptoyero matepuana, Kr/(M2 - MUH);

p .
Q"’n = 13,8 MIOx/kr, Q,‘_’,I. — HM3LWME TENNOTbl CropaHus PeBECUHbI U i-f0 KOMMOHEHTA COOTBETCTBEHHO, MIDK/KT;

Uep =99 1072 m/MuH, Ucpi — cpefHvie NVHENHble CKOPOCTU PacrpoCTPaHEeHUs MO OPEeBECUHE W i-My KOMMOHEHTY

COOTBETCTBEHHO, M/MUH.
Mocne onpepeneHus npopomkmTensHoctn HCI npoBepsitoT HEPaBEHCTBO:

F<m(Ugp tien)?, (P2)

rae F — nnolaab NoxapHoi Harpysku, M2,

Ecnu ycnosue (P.2) BbiNonHseTcs, TO roptoyasi Harpy3ka pacrnosiokeHa paccpefoTodeHHO — B NMoMelleHun byaet
noKanbHbIN noxap.

B npoTWBHOM criyyae roprodasi Harpyska pacrosiokeHa paccpefoTo4eHO — B MoMelleHun ByaeT o6beMHbIn no-
xap.

Ha ocHoBe AaHHbIX MPOEKTHOW [OKYMEHTALMM, NOXapHO-TEXHUYECKMX OBGCreoBaHnin, a Takke CrpaBOYHbIX Ma-
TepuarnoB onpenenseTcs 3KBMBANEHTHas NPOAOIKUTENBHOCTL Noxapa f, Ans BbIGpaHHOW KOHCTPYKLMM B paccMaTpu-
BaeMOM MOMELLEHNU. DKBUBANEHTHYIO MPOAOIKATENBHOCTb MoXapa OnpeaensiioT No U3BECTHbIM 3HaYeHUSIM NpPoeMm-
HocTu nometllenus 1, M5 u xapakTepHoi AnUTEnsHOCTM noxapa t, (B Yacax).

MpoemMHOCTV NMOoMeLLEHNs NpU 06beMHOM Noxape /1 paccyMTbiBaloT Mo opMyre

N h,
ZA,-Q Ans V>1000 m3
i-1
21w Jn ’ P3
h; .
YA 5 ana V<1000 m° (R3)
i-1 Vv
rne S — nnowaae nona, MZ%;
V — 06beM noMeLLeHusi, M3;
A; — nnowagpe Nnpoemos, MZ;
h; — BbICOTa /-r0 Npoema B MOMELLEeHU, M;
N — konu4yecTtBO npoemMos.
B cny4ae JnoKalbHOro noXxapa npoeMHOCTb pacCYMUTbIBalOT Mo cbopmyne
n=HiJF, (P4)

roe H — paccTosiHve OT 3epkana ropeHust 4o KOHCTPYKUMM (BbicOTa MoMeLLeHus ), M.
XapakTepHyto AnMTenbHoCTb 0GbeMHOro noxapa t, (B Yacax), Ans TBepAblX roproUrx U TPYAHOTOpHOYMX MaTepua-
OB paccyuThIBalOT Mo hopmyne

M p
2j-1GjQp; Mo

t, = P5
N <M : (P5)
62852,-:1A,' h,‘ Zj:’lxj nj
roe Gj — ofLLee KONMYEeCTBO roploYert Harpysku i-ro matepuana B kr (j =1, ..., M);
M — 4Mcno pasnnyHbIX BUAOB HArpysku;
nj  — CPeQHsisl CKOPOCTb BbIFOPaHWs j-ro Marepuana, Kr/(M2 - MUR);
Npp  — CPenHsisi CKOPOCTb BbIropaHus, Kr/(M2 - MUH)
G

- j
X:= . <
J Z’}LG; — BecoBasi 10N j-i rOPHOYEN Harpy3ku.

Npp, N ONPEAEN AT SKCNEPUMEHTASTbHO MITM MO CNPaBOYHbIM AaHHbIM.
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Mpu ropennn JIBX 1 MK npogomkuntensHOCTL NoKanbHOro noxapa f;, MnH, paccyuTbiBaloT no dopmyne

(P6)

rae G — xonumyectBo JIBX n MK, koTopoe MOXeT pasnuTbCa Npu aBapuiiHON CUTyaLun, Kr;

Mg, — cpepHsisi ckopocTb Bbiropatms JIBX v XK, Kr/(M2 - MUH).

[ing paccmaTpvBaeMoro Tuna KOHCTPYKLUUIA no Homorpammam (pucyHkn P.3—P.9) onpegenstoT akBMBaneHTHyO

NpOAOIMKMUTENBHOCTL Noxapa f, (t;, M).

t, onpegensietca no dopmynam (¥.5) nmm (Y.6) B 3aBucumocT OT Buga noxapa, a [1—no dopmynam (Y.3)

unn (Y.4).

ty MUH
100

80

60—

40

20

0 2|O 4|0 6|0 8|0 1(I)O 12|0 140
tuen/ty
PucyHok P.3 — 3aBMCMMOCTb 3KBUBANEHTHOM
NPOAOIMKNTENBHOCTM noxapa t, oT NPOAOIKM-
TENbHOCTM MoXapa Ans Xene3obeTOHHbIX W
OrHe3aLUMLLEHHbIX MeTanM4yecknx KOHCTPYKLMIA
NepeKpbITUS B YCIOBUSAX JIOKalbHbIX MOXapos i,
(vnn npopomkutensHocTn HCI fycpq) npum rope-
HWUWN TBEPAbIX U TPYAHOTOPOYMX MaTepuanos

1—HINF =12, 2—HJF 11,5:3—HIJF =1,8;
4—HIJF =22:5—HIJF =24

t,y
2,5
T 2
2,0
3
1,5
4
1,0
5
//6
0,5 f | T

[
0 50 100 150 200 250
t,, M1H

PucyHok P4 — 3aBMCMMOCTb SKBMBANEHT-
HOW MPOAOIMKUTENBHOCTM Noxapa f, oT npogon-
XUTENbHOCTW noxapa f, Ans xene3obeToHHbIX
N OrHe3alUMLLEHHBIX MEeTanmM4yecknx KOHCTPYK-
U1 nepekpblTva npu ropeHun J1IBX n MK

1—HJF =12,2—H JF =15 3—HJF =1,8;
4—H\F=22;5—HJF =24,6—H-JF =36
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PucyHok P.5 — 3aBncrMMOCTb 3KBMBaNeHTHON
NPOAOCIKUTENBHOCTN noxapa t, OT NPoJOIIKU-
TENbHOCTW noxapa t;, ANA ropu3oHTanbHbIX He-
3aLUMLLEHHBIX METanNYecknx KOHCTPYKLUA

1—H\/F= 1,2; 2_H\/F=2,0;3—H\/F=2,4:
4—HJF =2,85:5—HJF =32, 6—HJF =4,0;
7—HJF =4,4;8— HJF =52,9—HJF =58;

10 — HJF = 6,0
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PucyHok P.6 — 3aBucumocTb akBMBa-
NEHTHOW NPOJOIMKNTENBHOCTN NoXxapa f, oT
NPOAOIMKMTENBHOCTN noxapa t; Ana sep-
TUKaNbHbIX He3alULLEHHbIX MeTannu4yec-
KMX KOHCTPYKLMI

1—HJF =05, 2— HJF = 0,6;
3—HJF=07,4—HJF=08;
5— HJF=1,0;6—HJF =15;
7— HJF =2,0;



[
4
1
3 2
3
4
2_
5
6
1_
7
| | |
0 1 2 3 4

PucyHok P.7 — 3aBucumocTb aKBMBa-
TNIEHTHOW NPOAOIMKMUTENBHOCTM noxapa f,
OT XapaKkTepHOWN NPOAOMKUTENBHOCTH MOo-
Xapa t, Ons orHe3allyLEeHHbIX MeTannu-
YEeCKUX U XKerne3obeTOHHbIX KOHCTPYKLUIA
nepekpbITUs
1—1=0,25m%% 2 —1=0,20 m°5;
3—0M1=0,18m%% 4—1=0,15m05;
5—11=0,12m%5% 6 — 1=0,08 m®5;

7 —1=0,04 m05,

PucyHok P.9 — 3aBncmMMOCTb 3KBMBANEHTHOW NPOOOIDKU-
TenbHOCTW noxapa t, OT XapakTepHOro BpeMeHN 06bEMHOro
noxapa t, Ans LeHTpanbHO CXaTblX Xene3o6eTOHHbIX KO-

JTOHH

1—01=0,25m%% 2—11=0,20 m%5 3— [71=0,18 m%5;
4—11=015m%%5—1=0,12m%5% 6 — 1=0,08 M°®5;

7 — 1=0,04 m%5,
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t, 4

PucyHok P.8 — 3aBucumocTb akBUBa-
NEHTHOW NPOAOIMKUTENBHOCTU noxapa i,
OT XapakTepHOW MpPOAOIIKUTENbHOCTH
obbemHoro noxapa f;, Ans xenesobe-
TOHHbIX HECYLLIMX CTEH
1—1=0,25m%% 2—1=0,20 m°5
3—M=0,18m%% 4—1=0,15m05;
5—11=0,12m%5% 6 — 1=0,08 m®5;

7 —1=0,04 m05,

o o h®D

~

[ I
05 1,0 1,5 20 25 30 35
t,u

n

57



FOCTP 12.3.047—2012

P.1.2 KoadhdnumeHT OrHecTonKoCTv BbIbpaHHOW KOHCTPYKUMKN Ky ONpeaenstoT no 3HavyeHuo npeaensHon BeposT-

HOCTW OTKa30B Pn,- C y4eToMm ,EI,OI'IyCTVIMOVI BEPOATHOCTUN OTKa30B KOHCprKLI,VIVI Pp,on," 3HaveHus PJ:LOH,‘ B 3aBUCUMOCTU OT

TOro, K Kakow rpynne KOHCTPYKUMWIA i MpUHaAnexuT BblbpaHHas KOHCTPYKUMSA, npuBeaeHsbl B Tabnuue P.1.

Ta6nunuya P1— [JonycTyMble BEPOATHOCTM OTKA30B KOHCTPYKLINA OT NOXAPOB Fron;

Ipynna KOHCTPYKLMiA

BepoAaTHOCTbL OTka30B

BepTrkanbHble Hecylime KOHCTPYKLMKM, NPOTUBOMOXapHbIE Mperpaabl, purenu,
nepekpbITMs, depmbl, 6anku

[pyrue ropusoHTanbHble HeCyLUMe KOHCTPYKLUW, Neperopoaku

Mpoune cTpouTenbHble KOHCTPYKLNU

1076
1075
1074

lMpeaenbHble BEPOATHOCTM OTKa30B KOHCprKLI,MVI B yCnoBuUAX noxapos P“i paccynTbIBakOT No d)opmyne

P

non;

P = By ST=Py)(T- Pro)

roe PO — BEPOATHOCTb BO3HUKHOBEHUA MoXapa, OTHECEeHHaaA K 1 M2 nnowaan nomMmelleHus;

P, — BEpOATHOCTb BLINOMHEHWSA 3a4a4yn (TyLIEeHMS noXapa) aBTOMaTUYECKOW YCTaHOBKOW MOXapoTyLUeHUs;

Py 0.— BEPOATHOCTb MpefoTBpaLLeHUs pa3BMTOro noxapa cunamy noxapHon oXpaHsbl;
Py — paccuutbiBaloT No metogy, NpuBeaeHHoMy B [3] unv npuHumatot ns tabnuubsl P.2.

Tabnwunuya P2 — BepoAaTHOCTN BO3HMKHOBEHUS MoXapa Py ANs NPOMBILLNEHHBIX MOMELLEHWIA

(P7)

[MpOMbILLNEHHbIN LieX

BeposiTHOCTb BO3HUKHOBEHMUS!
noxapa Py, m2/rop 107°

Mo 06paboTke CMHTETUYECKOrO KayyyKa M UCKYCCTBEHHBLIX BOJIOKOH
JInTenHble N nnaBunbHblE

MexaHnyeckne

WNHcTpyMeHTanbHble

Mo nepepaboTke MSACHBLIX U PbIOHBIX NPOOYKTOB

[opsadven npokaTkM MeTansnos

TeKkCTUNbHOro Npom3BoAcTBa

OnekTpocTaHumi

2,65
1,89
0,60
0,60
1,53
1,89
1,53
2,24

BenuunHbl PA onpeaensitoT No NacrnopTHbIM LaHHbIM YCTaHOBOK. [JonyckaeTca UCnonb3oBaHue aHHbIX [4].

P, o yCTaHaBn1BaloT MO CTATUCTUYECKAM A@HHbIM UMW PacyeToM C y4eTOM YCTaHOBKM aBTOMaTUYECKMX CPelCTB
oBHapyKeHUs Moxxapa, CUIl U CpeacTB NoXapHOW oxpaHbl. B criyyae oTcyTcTBUS JaHHbIX MO NOXapHOW oXpaHe U crcTeme

noXapHoOM curHanusauun cnegyet nonoxutb P, = 0.

Mo BBIYMCNEHHBIM 3HAYEHUAM P”i onpenenarnT 3Ha4YeHne XapakTepucTtuku ©e3onacHocTw, npu HeobxoaMmMocCTH

WHTEprnonupys AaHHble Tabnuubl P4.

Tabnwuuya P3 — 3HayeHust xapakTepucTukmn 6esonacHoctn P

BeposATHOCTb OTKa30B KOHCTPYKLMI XapaktepucTuka BeposATHOCTb OTKa30B KOHCTPYKLUUI XapaktepucTuka
npu noxape A, GesonacHoctn B npu noxape Fn; 6esonacHocTun B
10 | 3,7 10 2.3
25 41 25| 103 2,8

-107° 44
0,6 , 0,6 3,2
0,3 4,5 03 3,5
10 | 3,1 10 13
25 3,5 25 20

107 o 102 '
0,6 3,8 06 25
0.3] 4.0 03 2,6
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P.1.3 Pacyet koadduumeHTta orHectonkoctn Ky npoBogdaT no dopmyne
Ky = 0,527 exp (0,36 B), (P8)

B tabnuue P.4 npuseaeHsl sHadeHns Ko ana ycnosuin Pg=5 - 1078 m%/rog, P =0,951 P, = 0 Ans pasnuuHbix
nnowiagen oTcekoB S.

Tabnwnuya P4 — KoadbduumeHTt orHectonkocTn Ky

Mrowaap BepTukanbHble HecyLine KOHCTPYK- [pyrue ropusoHTanbHble Mpoune CTpOUTENbHbIE
omexge S, LMK, NpPOTMBOMNOXapHble nperpagbl, HecyLlne KOHCTPYKLMK, KOHCTPYKLMM
M 6anku, nepekpbITus, depmbl neperopoku

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

P.1.4 Tpebyemblii Npefen OrHecTOMKOCTU fy paccUnTLIBAOT MO BbIYMUCIIEHHBIM 3Ha4YeHusMm t,, n Ky

th=Ko o (P9)
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(2]
(3]

4]
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