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MNpepucnosue

1. Pa3pabotaH ®PepepanbHbiM roCy[apCTBEHHbIM OHOAMKETHbIM yupexgeHuem "Bcepoccumnckui
opaeHa "3Hak MoyeTa" Hay4yHO-UCCNEA0BATENBCKUIM UHCTUTYT NPOTMBOMNOXapHOM 060poHbl" MYC Poccumn
(rey "BHUMNO" MYC Poccun).

2. BHeceH TexHMYeCcKMM KOMUTETOM Mo cTaHgapTu3aumnmn TK 274 "MoxkapHas 6e3onacHocTb".

3. YTBepxaeH W BBedeH B aeicTeue [pukasom deaepasbHOro areHTCTBa MO TEXHUYECKOMY
PEeryaMpoBaHuio U MeTponorum ot 27 aekabps 2012 r. N 1971-cr.

4. BszameH NOCT P 12.3.047-98.

MpaBuna nNpPUMEHEHUA HaCToALLEro craHgapta ycTaHosneHbl B TOCT P 1.0-2012 (pasgen 8).
NHpopmaumnsa 06 M3MeHeHMAX K HacTOALLEMY CTaHAApPTy NyO6/MKYeTca B eKerogHom (no coctosiHuio Ha 1
AHBapA TeKyllero roaa) MHGopMaLUMOHHOM yKasaTese "HauMoHanbHble cTaHaapTbl”, a odULUMaNbHbIA TEKCT
M3MEHEHUIM M MOMNPABOK - B EXKEeMECAYHOM MHPOPMALMOHHOM yKasaTese "HaumoHanbHble cTaHgapTol”. B
C/ly4ae nepecmoTpa (3amMeHbl) UM OTMEHbI HAaCTOALLLErO CTaHAAPTa COOTBETCTBYIOLWEE YBeAOMAEHMe byaeT
ony6/IMKOBAHO B OAMMKaMLWEM BbIMYCKE eXemecAYHOro MHGOPMaLMOHHOIO yKasatena "HaumoHanbHble
ctaHgapTbl'. CooTBeTcTBYHOWAA WHPOPMAUMA, YBEAOMIEHME W TEKCTbl pPA3MELAloTCA TaKkKe B
MHPOPMALMOHHOW cucTeme OBLLEr0 NOSIb30BaHUA - HAa opuUManbHOM canTe PefepanbHOro areHTCTBa No
TEXHUYECKOMY PEryIMpoBaHMIO U MeTpoaornn B cetn MHTepHeT (gost.ru).

1. O6nacTb NpUMeHeHus

HacToawmin cTtaHaapT YycTaHaB/ivMBaeT ob6wue TpeboBaHWs noXKapHoW  6esonacHoOCTM K
TEXHO/IOTMYECKMM MNPOLLecCaM  Pas3/IMYHOTO Has3HayeHMA Npu UX MNPOEKTUPOBAHWUW, CTPOUTENbLCTBE,
PEKOHCTPYKLMM, BBOAE B IKCM/yaTaumio, IKCMAyaTaUUW M MpPeKpalleHny 3SKCMyaTauuu, KanuTaibHOM
PEMOHTE, KOHCEPBaLUK, YTUIM3ALMK, a TaKXKe Npu pa3paboTke U U3MEHEHUN HOPMATUBHBbIX LOKYMEHTOB Mo
noKapHoi 6e3o0nacHOCTM Ha 06beKTax 3alMTbl U NPU pa3paboTKe U U3MEHEHUU TEXHONOTUYECKUX YacTel
NPOEKTOB M TEXHOJIOTMYECKUX PETNIaMEHTOB.

HacToAwmin cTaHAapT He PacnpOCTPaHAETCA Ha:

- AAepHble PeakTopbl U NPeAnpUATUA MO NPOM3BOACTBY, NepepaboTKe N XpPaHEHMIO PaAMOaKTUBHbIX
BELLEeCTB U MaTepuanos;



- npeanpnAaTnAa Nno Npon3BoACcTBY U XPaHEHUIO NPOMbILWINEHHbIX B3PbIBY4aTbIX BELWLECTB U 6oenpmnacos;
- KOCMUYECKNE 0BBEKTDLI U CTapTOBble KOMMNJ/IEKCDI,

- 06'beKTbI, CBA3aHHbIE C NpoBegeHNEM NOABOAHbLIX N NOA3EMHDbIX pa60T;

- 06BEKTbI N0 nepepa60TKe N IMKBUAaUNN TOKCUYHbIX OTXO408B;

- 06bEKTbI MO YHUUTOXKEHUNIO XUMUYECKOTO OPYKUA.

2. HopmaTuBHbIe CCblNIKK

B HacToAwweMm cTaHAapTe UCNO/Ib30BaHA HOPMATMBHAA CCbI/IKa HAa CAeayoWwmnii CTaHaapT:

roCT 12.1.044-89 (nco 4589-84). Cucrema CTaH4apTOB 6e3onacHocTn TpyAa.
Mo¥KapoB3pbIBOONACHOCTb BeLWecTB M MaTepuanoB. HomeHKknaTypa mMokasatenenm u MeToabl WX
onpegeneHus.

MpumeyaHue. Mpyn NONb30BaHMM HACTOALLMM CTAHAAPTOM LenecoobpasHo NpoBepuUTb AencTeBue
CCbIJIOYHbIX CTAHAAPTOB B MHPOPMALMOHHON cucTeme obLLEro MO/b30BAaHWUA - HA OdMLMANbHOM cainTe
depepanbHOro areHTCTBa MO TEXHUYECKOMY PEryIMpPOBaHMI0O U METPOo/siorMn B ceTn UHTepHeT mam no
exerogHomy MHbOpMaUMOHHOMY YyKaszaTento "HauuoHasbHble cTaHAapTbl', KOTOpbIM Onyb6aMKOBaH Mo
COCTOAIHUIO Ha 1 AHBapA TEKyllero roga, U No BbliMyCKaM eXemMecA4YHOro MHGOPMaLMOHHOro yKasaTens
"HauuoHanbHble cTaHaapTbl" 3a Tekywmn rod. Ecan 3ameHeH CCblIOYHbIA CTAaHAAPT, HA KOTOPbIA AaHa
0ATUPOBaHHAA CCbl/IKa, TO PEKOMEHAYeTCA MCMNO/b30BaTb BEPCUIO 3TOFO CTAHAApTa C YKasaHHbIM Bbllwe
rogom yteepxaeHua (npuHatua). Ecan nocne yTBepKaeHMA HACTOALLEro CTaHAAPTa B CCbIIOYHbIM CTaHAAPT,
Ha KOTOPbIN AaHa AAaTMPOBaAHHAA CCbl/IKa, BHECEHO U3MEHEHME, 3aTparnBatoLLLee NOJIOXKEHNE, Ha KOTOpoe
AaHa CCbl/IKa, TO 3TO MNOJIOXKEHUEe peKoMeHAyeTcA NpUMeHATb 6e3 ydyeTa AaHHOrO M3MeHeHuA. Ecaum
CCbIJIOYHbIN CTAHOAPT OTMeHeH 6e3 3amMeHbl, TO MNONOXEHWe, B KOTOPOM [AaHa CCbiIKa Ha Hero,
peKoMeHAYeTCs NPUMEHATb B YaCTK, HE 3aTParMBatoLen 3Ty CCbIKY.

3. TepMUHbI 1 onpegeneHus

B HacToAwem cTaHgapTe WUCNO/b30BaHbl  Caedylowme TepMWHbl C  COOTBETCTBYHIOLWMMU
onpeaeneHnsmu:

3.1. ABapwAa: paspyLieHUe COOPYKEHUIN U (UAKN) TEXHUYECKMX YCTPOMCTB, NPUMEHSAEMbIX HAa OMacHOM
NPOM3BOACTBEHHOM 06BHEKTE, HEKOHTPOIMPYEMBIN NOXKap U (1K) B3PbIB, U (MAK) BbIBPOC ONaCHbIX BELLLECTB.

3.2. AHann3 ONAcHOCTU: BbIABAEHWE HEXKenaTeNbHbIX CODObITUI, BAEKYLWMX 32 cobOlM peannsaumio
OMACcHOCTU, aHA/NN3 MexaHM3Ma BO3HWMKHOBEHMA TaKMX cOBbITMN M macwTaba MX BeSMYUHbBI, CNOCOBHOro
OKas3aTb nopaskatolLee AencTBume.

3.3. be3onacHOCTb: COCTOAHME 3aLLMLLEHHOCTU MPaB rpaXkaaH, NPMPOAHbIX 0O6BEKTOB, OKpPYKatloLLei
cpeabl M MaTepuanbHbIX LLEHHOCTENM OT MNOCNeACTBMIA HECYaCTHbIX C/y4aeB, aBapuii M KaTacTpod Ha
NPOMbILL/IEHHbIX OB bEeKTaX.

3.4.

B3prB: OHICTPOE XYMUUEeCcKoe peBpalleHre cpen:l, coIpoBOXIamleecs
BHIOEJIEHMEM DHEPIUM UM OOpPalBOBaHMEM CXATHX I'a30B.

denepasibHEM 3aKOH "TexHMUeCKMM peIJlaMeHT O TpebOoBaHUAX IOXXaPHOM
BezonacuocTu" or 22 wuwonsg 2008 r. N 123-03, crareg 2, u. 3 [1]

3.5. Bpemsa cpabatbiBaHMA M BPEMA OTK/IOYEHMA: MPOMENKYTOK BPEMEHW OT Hayana BO3MOMKHOIO
NOCTyNJIeHUs Toptodero BelecTBa us Tpybonposoda (nepdopauns, paspbiB, MU3MeHEHUE HOMUHANBHOTO
OABNEHUA U T.M.) A0 NOJIHOTO NPEeKpaLLEHMA NOCTYNAEHMA ra3a UK KUAKOCTU B MOMELLEHME.

3.6. [optovan HarpysKa: roptoyme BeLLecTBa U maTepuasbl, PacnosoXKeHHble B NOMeLEHUN UAnU Ha
OTKPbITbIX NAOWAAKAX.

3.7.

T'oprouasa cpema: roppdas cpela — cpela, CIOCOOHAas BOCIIJIAMEHATbLCHA IIPU
BO3IEMCTBUM MCTOUHMKA BaXMUI'aHUI.

denmepanbHEM 3akoH "TexHMUECKM) peIrJlaMeHT O TpeOoBaHMUAX IOXaPHOM
BesonacHocTu" or 22 wmiona 2008 . N 123-&3, craTtbga 2, u. 6 [1]

3.8.



HONyCTMMBEIY IIOXAPHEM PUCK: IIOXAPHEIM PUCK, YPOBEHbB KOTOPOI'O IONYyCTUMM U
OOOCHOBAH MCXOINS M3 COLMAJIbBHO-DKOHOMUUECKUX YCJIOBUM.

denepasibHEIM 3aKOH "TexXHMUeCcKMUM peTrJlaMeHT O TpeboBaHMAX I[IOXAaPHOMU
BesonacHocTu" or 22 wmiona 2008 . N 123-&3, craTbga 2, u. 8 [1]

3.9.

VHOIMBMAOYAJIBHE [NOXAPHBIM PMCK: IIOXAPHEM PMCK, KOTOPEM MOXEeT IPMBECTU K
rubesiu dYejioBeka B pesyJsibTaTe BO3OEMCTBUSA OINaCHHX (QaKTOpPOB Ioxapa.

denepasibHEM 3akKOH "TexXHMUeCcKMUM peTrJlaMeHT O TpeboBaHMAX I[IOXAPHOMU
Bezonacuoctu" ot 22 wuwonsg 2008 r. N 123-03, crareg 2, u. 9 [1]

3.10.

HopMaTMBHEIE TOOKYMEHTH 1o IOXapHOM Be30MnacHOCTH : HalMOHAaJIbHEE
CTaAHIOAPTH, CBONH IIPaBMJl, Ccomepxaure TpeOOBaHMA I[OXAPHOM ©Oes30rIacHOCTM, a
TaKXe MHBEIE OOKYMEHTH, coIepXxauye TpeboBaHMA [IOXapPHOM BeszonacHOCTH,
IPMMEHEHNMEe KOTOPHIX Ha HOOOPOBOJIBHOM OCHOBE obecrneumupaeT coOJOeHne
TpeboBaHMM HacTosAmero demepallbHOTO 3aKOHA.

demepanbHEM 3akoH "TexXHUUYECKMM pPeIJIaMeHT O TpeOoBaHMAX IIOXapHOU

BesonacHocTu" oT 22 wmiona 2008 . N 123-&3, craTtesa 4, u. 3 [1]

3.11. OrHeHHbIX Wap: KpynHomacwTabHoe anddysnMoHHOE ropeHue, peanvsyemoe npu paspbiBe
pesepByapa C roptoyert MUAKOCTbIO WAW ra3om Mofh [AaBNeHUMEM C BOCMNJIaMEHEHMEM COAEPKMMOTO

pesepsyapa.

3.12. OnacHOCTb: NOTEHLUWANbHAA BO3SMOXHOCTb BOSHMKHOBEHMUA npoueccos nnun ABNEHUN, CNOCOBHbIX
Bbi3BaTb MoOpa*keHune J'IIO,CI,El\/‘i, HAaHOCUTb N\aTepmaanblﬁ yUJ,ep6 N paspywmntTenbHoO BO3,CI,€171CTBOBaTb Ha

OKpy:KatoLyto atmocdepy.

3.13. OnacHbIli NapamMeTp: NapameTp, KOTOPbIA NPU SOCTUNKEHUN KPUTUYECKUX 3HAYeHUI cnocobeH

CO34aBaTb ONMNAaCHOCTb A4N1A PaCCMaTPUBAEMOTO poaa AEATENbHOCTH.

3.14.

OnacHele QakTopel noXxapa: GakTOpH [oOXapa, BO3IEMCTBUE KOTOPEIX MOXET
NPpMBECTM K TpaBMe, OTPAaBJIEHMO MIM I'MOeM dYeJioBeKa M (MIM) K MaTepMrajlbHOMY
yuepoy .

denmepanbHEM 3akoH "TexHMUECKMM peIrJlaMeHT O TpeOOoBaHMAX IOXaPHOM
BesonacHocTu" or 22 wmiona 2008 . N 123-¢3, craTba 2, u. 17 [1]

3.15.

[loxap: HEKOHTPOJMPYyeMoe TOpeHMre, IPpUUMHAKIEee MaTepualJibHBEM yiuepd, Bpen
XVMBHM M 3OOPOBLI0 I'paxiaH, MHTepecam obmecTBa M I'OCyOapCTBa.

denmepanbHEM 3akoH "O moxapHou 6GeszomnacHocTm" oT 21 mexkabpa 1994 r©. N
69-®3 craTeg 1 [2]

3.16.

lloxapHass 0e30MNaCHOCTL: COCTOSHME BalMIIeHHOCTM JIMUHOCTM, MUMYIIECTBA,
ofmecTBa M TOCyIDapCTBa OT IIOXAapOB.

denmepanbHEM 3akoH "O moxapHou 6GeszomnacHocTm" oT 21 mexkadbpsa 1994 r©. N
69-03, crareg 1 [2]

3.17. I'IomapHaﬂ HarpyskKa: KO/IM4eCTBO TeN/10Tbl, KOTOPOE MOXET BblAe/IUTbCA B NMOMeELWEHUN NPU

noxape.
3.18.

[loxapHasa OIAaCHOCTb OOBeKTa BalMUTH: COCTOSHME obwekTa BaWMUTEHL,
XapaKTeprsyeMoe BO3MOXHOCTBI BO3HMKHOBEHMS M pPas3BUTUA [oxXapa, a Takxe
BOBIEMCTBMUSA Ha JIOOEM M MMYWECTBO OIACHHBIX GaKTOPOB IOXapa.

demepanbHEM 3akoH "TexXHUMUECKMM peIJlaMeHT O TpebOoBaHMaxX IIOXapHOMU
BezonacuocTu" or 22 wuwonsg 2008 r. N 123-®3, craresa 2, u. 22 [1]




3.19.

[ToXapHEIM PUCK: Mepa BO3MOXHOCTM peajiM3aluy IIOXapHOM OIaCHOCTM ODOBeKTa
Y ee NOCJEeNCTBMUM OJid JIOOEM M MaTepMaJIbHBIX LIEHHOCTEM.

demepanbHEM 3akOH "TexXHUYECKMM pPeIJIaMeHT O TpeOoBaHMAX IIOXapHOU
BesonacHocTu" or 22 wmiona 2008 . N 123-&3, craTba 2, u. 28 [1]

3.20. lNokapoonacHaa CcUTyauua: CUTyauuAa, XapaKTepusyloLwanaca BepOATHOCTbIO BO3HWKHOBEHMA
noKapa ¢ BO3MOXKHOCTbIO Aa/IbHEMLLEFO €ro Pa3BUTUA.

3.21. MoKa3aTeNb NOXAPHOW ONACHOCTU: BENYMHA, KOJIMYECTBEHHO XapaKTepusyowan Kakoe-nmbo
CBOWCTBO NOXAaPHOM ONacHOCTK.

3.22. MNpoeKTHaA aBapuA: aBapuA, 414 NpefoTBPaLLEHNA KOTOPON B NPOEKTe NPOM3BOACTBEHHOMO
06bEKTA NPeaycMOTPEHbl CUCTEMbI 0becnevyeHns 6€30NacHOCTM, rapaHTUpyowme obecneyeHme 3a4aHHOIO
YPOBHA 6e30MacHOCTH.

3.23. PasrepmeTm3auma Kak cnocob B3pblBO3aLLUTbI: Hanbosiee pacnpoCcTpaHeHHbIM cnocob noxapo-,
B3PbIBO3AWMTbl 3aMKHYTOrO 060pyAOBaHMA W MNOMELLEHUM, 3aKAOYAKOWMNCA B  OCHALLEHUM  WUX
npeAoXpaHUTENbHBIMW MeMBpaHaMn U (MAK) SPYTMMKU PasrepMeTUSUPYIOWMMKN YCTPOMCTBAMU C TaKoW
naowaabto cOPOCHOro cevyeHus, KOTopasa AOCTaTOYHA A8 NPefOoTBPALLEHUA pa3pylueHus obopyaoBaHuMA
WA NOMELLEHMUA OT POCTa U3BbITOYHOIO AABAEHUA NPU CrOPAHMUM FOPIOYNX CMECEN.

3.24. Paamep 30Hbl: NPOTAKEHHOCTb OFPaHUYEHHON KaKMM-1MbB0 06pa3om YacTu NPOCTPAHCTBA.

3.25.

CoumMaJsibHEIM TTOXAaPHBIM PUCK: CTEleHb OIIACHOCTM, BenylelM K Iubeyy TI'PYyIIIH
JIOOEeM B pes3yJibTaTe BOBIEMCTBMSA OIIACHHX (QakTOpOB Ioxapa.

demepanbHEM 3akoH "TexXHUUECKMM peIJlaMeHT O TpeboBaHMax IIOXapHOMU
BezonacuocTu" or 22 wuwonsg 2008 r. N 123-®3, craresa 2, u. 43 [1]

3.26. CueHapuit pa3BUTMA MNOXKapa: MOAENb NOCAeA0BaTe/IbHOCTU COBbITUIM C onpeaeneHHo’ 30HOM
BO34EMCTBMA ONacHbIX GaKTOPOB Ha Nto4el, 34aHNA, COOPYKEHUA N TEXHOJIOTMYECKNE MPOLLECChI.

3.27. TexHONorM4YecKkMin NPoLLEeCcC: YaCTb NMPOU3BOACTBEHHOIO MPOLLECcca, CBA3aHHAsA C AENCTBMAMM,
HanpaB/IeHHbIMU Ha W3MeHeHWe CBOMCTB M (MM) cocTosHMA 06pallaloWMXca B MPOLECCe BELLeCTB U

nsgenvn.

3.28.

TexHOJIOTMUECKass Cpella: BelecTBa U MaTEepPMUaJIH, obpamanmmecs B
TEXHOJIOTMUECKOM allapaType (TeXHOJIOTMUECKOM CUCTeMEe) .

demepanbHEM 3akoH "TexXHUMUECKMM peIJlaMeHT O TpeboBaHMax IIOXapHOMU
BesonacHocTu" or 22 wmwona 2008 . N 123-93, craTtbsa 2, u. 3 [1]

3.29. TexHO/IOrMYECKasA YCTAHOBKA: NPOU3BOACTBEHHbIA KOMMNAEKC 34aHUN, COOPYKEHUN N HaPYKHbIX
YCTAHOBOK, pPacCMO/IOXKEHHbIX Ha OTAENbHOM NJoWwaaKke npegnpuAtTMA UM NpeaHasHa4YeHHbln  gns
OCYLLEeCTB/IEHNA TEXHONOTMYECKOTO NpoLecca NPon3BoACTBa.

4. Obwme NoNONKeHUA

4.1. Mpyn TEXHUKO-3KOHOMMNYECKOM 06OCHOBAHMM CTPOUTENBCTBA, NPOEKTUPOBAHUN TEXHO/IOTUYECKOTO
npoLecca U pasmeLl,eHnn TEXHO0rMYeckoro o6opyaoBaHNA AO/MKEH NPeayCcMaTPUBATbLCA KOMMAEKC Mep MNo
obecneyeHUto NoxKapHoOM 6e3onacHoCTM.

4.2. OueHKy noapHoli 6e30MacHOCTUM MPOM3BOACTBEHHbLIX OOBEKTOB OCYLLECTBAAOT C MOMOLLbIO
KpUTepmes:

- UHAMBUAYANbHOTO NOXKAPHOTO PUCKA;

- COLMANbHOIO NOYKAPHOro PUCKa;

- perfnameHTMPOBaHHbIX MAapPaMeTPOB MNOXKAPHOM ONACHOCTU TEXHOIOTMYECKUX NPOLLECCOB.

4.3. ObecneyeHune NoXkapHon 6€30NacHOCTM TEXHOIOTMYECKMX NPOLLECCOB AO/MKHO HObITb OCHOBAHO HA
aHa/n3e UX NOXKapPHOM ONACHOCTMU.

AHanun3 NoapHOM ONacHOCTM NPOU3BOACTBEHHbIX OOBEKTOB AO/IKEH NpeayCcMaTpmBaTh:

- @aHaNM3 NOXAPHOM ONACHOCTM TEXHO/IOMMYECKOM Cpesbl U MapaMeTPOB TEXHONOMMYECKUX MPOLLECCOB
Ha NPoM3BOACTBEHHOM 06beKTE;

- onpegeneHne MepeyHA MNOXKAPOOMaCHbIX aBapUMHbLIX CUTyauMit M MapameTpoB AJA KaXK[oro



TEXHO/IOTMYECKOro NPOLLecca;

- onpegeneHne nNepeyHs NPUYMH, BO3SHUKHOBEHME KOTOPbIX MNO3BO/ISET XapaKTepM30BaTb CUTYyaLMIO
KaK NOXKapoonacHYo AN KaXKA0ro TEXHO/I0rMYEeCcKoro npouecca;

- NOCTPOEHME CLLeHAapMEB BO3HUKHOBEHMSA M Pa3BUTUA NOXKAPOB, NOBEKLWMX 3a cObol rmbenb ntogen.

4.4. AHanM3 NOXapHOM OMACHOCTM TEXHO/IOrMYECKMX NPOLECCOB MpPeayCcMaTpMBaET COMOCTaBNeHUe
noKasaTe el NOXKapHOM ONACHOCTM BELLECTB M MaTepuranos, 0bpaLaoWwmxca B TEXHONOMMYECKOM Npouecce,
C MapameTpamm TEXHO/IOTMYECKOTOo NpoLecca.

4.5. OnpepeneHne nNOXapoonacCHbIX CUTyauUMi Ha NPOM3BOACTBEHHOM OOBEKTE  [O/KHO
OCYLLECTBNATLCA HAa OCHOBE aHa/M3a MOXKAPHOW OMACHOCTM KaKAOoro M3 TEXHO/IOrMYECKMX MPOLLeCCOB U
npeaycmaTpuBaTb BblboOp CUTyauuid, NpuU peannsauuyM KOTOPbIX BO3HMKAET ONacHOCTb AN No4ew,
Haxo4AWMXCA B 30HE MOpaKeHWs onacHbiMK GaKTopamM MoXKapa M COMYTCTBYIOWMMU NPOABAEHUAMU
onacHbIx ¢aKkTopoB NorKapa. K noxkapoonacHbIM CUTyaLMAM He OTHOCATCA CUTyaL MK, B pe3y/ibTaTe KOTOPbIX
He BO3HMKAaeT OMacHOCTb AJ1A KM3HU U 340POBbSA JNOAEN. ITU CUTyaUUM He y4MTbIBAlOTCA NpPU pacyeTe
NOKapHOro pucka.

4.6. [Ana KaxKOoM NoXKapoonacHoh cUTyaumm Ha MNpPoU3BOACTBEHHOM OObEKTe [AOJ/IKHO ObiTb
NPUBEAEHO OMNWCaHWE MPUYUH BO3HMKHOBEHMA W PA3BUTMA MOXKAPOOMACHLIX CUTYaUWH, MecT uX
BO3HWKHOBEHWSA U GAKTOPOB NOXKapa, NPeACTaBAAOWMX ONACHOCTb AN YKU3HW U 340P0BbA 0AEN B MecTax
nx npebbiBaHMA.

4.7. Ona onpegeneHva MNPUYMH BO3HMKHOBEHMA TMOXKAPOOMACHbIX CUTYaUU [O0MKHbI  ObITb
onpeaeneHbl CObOLITUA, pPeanmnsaums KOTOPbIX MOMKET MPMBECTM K 0DOpasoBaHUIO roptodert cpegbl w
NOABAEHUIO UCTOUYHMKA 3aXKUTaHUA.

4.8. AHanM3 NOMAPHOW OMACHOCTU TEXHOJIOTMYECKUX TMPOLLECCOB AOJ/IKEeH bObiTb OCHOBOW AN
onpeaeneHna KoMnaeKkca MeponpPUATUA, USMEHAOLLMX NAaPaMETPbl TEXHOIOTMYECKOTO NPOLLECCa 0 YPOBHS,
obecneynBatoLwero 4onycTMMbIN MNOXKAPHbLIN PUCK.

4.9. OueHKa onacHbix ¢GaKTOpPOB MNOXKapa, B3pblBa ANA PA3/IMYHBIX CLEHAPUEB WX PA3BUTUA
OCYLLECTBNAETCA HAa OCHOBE COMOCTaBAeHUA MHPOPMALMM O MOAENUPOBAHUMN ANHAMMKM ONACHBIX GAaKTOPOB
norkapa Ha TeEpPPUTOPUN NPOU3BOACTBEHHOIO OOBEKTA U NPUNEratoLLel K Hemy TeppuTopun n nHdopmalmm
O KPUTUYECKUX A5 KU3HW U 340POBbA NIOAEN 3HAYEHMAX OMNacHbIX GAaKTOPOB aHANM3UPYEMbIX MOXKapa,
B3pbiBa.

4.10. OueHka nocnencTBUn BO3AENCTBMA onacHbiX (aKTOpPOB MoMKapa, B3pbiBa Ha Aogen ans
Pa3/INYHbIX CLEeHapUeB Pa3BUTUA MOXKAPOOMaCHbIX CUTyaUuUii NpeaycmMmaTpuBaeT onpeaeneHne Yncia ngen,
NnonaBsLLUMX B 30HY NMOPaKeHMA onacHbIMK GpaKTopamMu No¥Kapa, B3pbiBa.

4.11. B cnyyae HEBO3MOXKHOCTM NPOBEAEHNA OLLEHKM NOXKAPHOIo pUCcKa (Hanpumep, U3-3a OTCYTCTBUSA
HeobXxoaMMbIX AAaHHbIX) AOMYCKAETCA UCMO/Ib30BAHME MHbIX (4eTePMUHUPOBAHHbIX) KpUTEPMEB MOXKAPHOM
6€30NacHOCTM TEXHOIOTMYECKUX MPOL,ECCOB (AOMYCTUMbIX 3HAUYEHUI NapaMeTPOB 3TUX NPOL,ECCOB).

4.12. MNpu OUEHKe NOXKapHON OMACHOCTU TEXHOJIOTMYECKOro npolecca HeobxoauMmo onpeaennTb
PaCYETHbIM UM SKCNEPUMEHTA/IbHbIM NYTEM:

- n3bbITOYHOE AaB/ieHME, Pa3BMBAEMOE NPWU CrOpaHWW raso-, MNapo- U MblJEBO34YLWHbIX CMecel B
nomeuieHnn (MpunoxeHue A);

- pasmep 30H, OrpaHMYEHHbIX HUMKHUM KOHLLEHTPALUMOHHbLIM Npeseom pacnpocTpaHeHusa naameHu
(HKMP) rasos 1 napos (MpunoxeHue b);

- MUHTEHCMBHOCTb TEM0BOIO U3Y4YEeHUS NPW NOXKapax NPoJIMBOB A/1A CONOCTABAEHUA C KPUTUYECKMMU
(NnpegenbHo  AONYCTUMbIMM)  3HAYEHUSAMM  MHTEHCMBHOCTM TEM/JOBOrO MOTOKAa ANA  YeNoBeKa W
KOHCTPYKLMOHHbIX MaTepunanos (MpunoxkeHue B);

- pasmepbl 30Hbl PacnpPoOCTpaHeHMA 0baaKa roproYMX ra3oB M NapoB NPW aBapuun Ana onpeneneHus
ONTUMANbHOM PACCTAaHOBKM NHOAEN U TEXHUKM NPU TYLIEHUM NOXKapa M pacyeTa BPEMEHW [OCTUNKEHWUA
obnakom mecT ux pacnonoxkeHus (Mpunoxkenue I);

- BO3MOXHOCTb BO3HMKHOBEHMA W MopaKatoliee BO3LENCTBME OFHEHHOrO Lapa NpwW aBapuun ans
pacyeTa paguycoB 30H NopaxkeHusa Agein oT TeNnI0BOro BO3AenCTBUA B 3aBMCMMOCTM OT BUAA M MAcCChbl
Tonauea (MpunoxeHue A);

- MapamMeTpbl BOJIHbI AaBJEHUA MPU CTOPaHUM raso-, Napo- M NblIEBO3AYLHbIX CMeCcei B OTKPbITOM
npoctpaHctse (MpunoxkeHue E);

- NnopaskatoLme GakTopbl NPU Pa3pbiBe TEXHONOTMMYECKOro 060pya0BaHUA BCeACTBUE BO3AENCTBUA Ha
Hero oyara noxapa (MpunoxeHue X);

- UIHTEHCMBHOCTb UCMAPEHMA TOPIOYMNX HKUAKOCTEN U CHUMKEHHDBIX FA30B Ha OTKPLITOM MPOCTPAHCTBE U
B nomeuieHnn (MpunoxeHue N);



- MapameTpbl MUCTEYEHMA XWAKOCTM M rasa, a TaKKe pa3mep C/MBHbIX OTBEPCTUM ONA FOPHYMX
XKUAKOCTEN B NOAAOHAX, OTCEKAX U CEKLUMAX NPOM3BOACTBEHHbLIX y4acTKOB. Mpun 3TOM naowanb CIMBHOIO
OTBEPCTUA A0/KHA ObiTb TaKOMW, YTODbI UCKAOUYUTL NEPENUB KUAKOCTU yepe3 BOPT OrpaHUYMBalOLLErO
YCTPOMCTBA U pacTeKaHWe XUAKOCTK 3a ero npegenamu (MpunoxeHue K);

- MapaMeTpbl MapoBbIX 3aBeC A1A NPeAoTBPaLLeHMA KOHTaKTa Naporas’oBbiX CMecel ¢ UCTOYHMKaMKU
3axkuranusa (MpunoxerHue N);

- KOHUEHTPaLMOHHble Npenesbl PacnpocTpaHeHUA NAAMEHU ANA FOPOYUX CMECEN, HaxoAALWMXCA B
TEXHO/IOTMYECKMX anmapaTtax M obopyaoBaHuM, onpegensemble cornacHo NOCT 12.1.044. [onyckaeTca
paccunTbIBaTb KOHLEHTPALMOHHbIE Npesenbl cornacHo [3];

- Apyrue noKasaTesiM MoXKapoB3pbIBOONACHOCTU TEXHOJIOFMYECKOro npolecca, Heobxogumole ans
aHA/N3a UX OMACHOCTMU.

Bbibop napameTpoB, HEOHXOAMMbIX A5 OLLEHKN NOXKAPHOM ONAaCHOCTU TEXHONOTMYECKMUX MPOLLECCOB,
OCYLLECTB/IAETCA HAa OCHOBE aHan3a cneunduKn X NOXKAPHON ONACHOCTM.

4.13. K meponpuATUSAM NO CHUMXKEHUIO NOCAeACTBUIM NoXKapa, B3pbiBa C/1e4yeT OTHOCUTb:

- OFpaHMYeHMEe pacTeKaHMA TOPIOYMX KUAKOCTEN NO LLexXy, NPOU3BOACTBEHHOM NNOLLALAKE UU CKNAAY;

- YMEHbLUEHNE MHTEHCUBHOCTU MCMAPEHUA TOPIOYNX HKUOKOCTEN;

- aBapUIHbINA CIMB FOPHOYMX XKUOKOCTEN B aBapUMHbIE EMKOCTU;

- YCTAHOBKY OTrHenperpaautenem;

- OFrpaHMYeHMe Maccbl ONACHbIX BELLECTB MPU XPAaHEHUU N B TEXHOIOTMYECKMX annapaTax;

- BOASHOE OPOLLEHNE TEXHOIOTMYECKMX annapaTos U pesepsyapos (MpunoxeHne M);

- bnermaTmsaumio roptoumnx CMecei B annapaTax U TeXHON0rMYyeckom obopyaoBaHUK;

- BbIHOC NMOXapoonacHoro 06opya0BaHUA B U30/IMPOBaHHbIE MOMELLEHWUS;

- NPUMEHEHME YCTPOMCTB, CHMXKAOWMX LaBAeHMe B anmapatax Ao 6e30mnacHoi BesnYMHbI npu
CropaHum raso-, NApo- 1 NblNeBo3ayLWHbIX cmecel (MpunoxeHue H);

- YCTAHOBKY B TEXHO/IOrMYECKOM 060pYA0BaHUN BbICTPOAENCTBYIOLLMX OTKAOUAIOLLNX YCTPOICTB;

- OrpaHMyeHWe pacnpoCcTpaHeHMA MOoXKapa, B3pbiBa C MOMOLLbIO MPOTUBOMOMKAPHbLIX Pa3PbIBOB U
nperpag, c Tpebyembim npegenom ordHectorkoctu (Mpunoxkexua M u P);

- NPUMEHEHWNE OTHEe3aLWMUTHBIX KPACOK M NMOKPbITUIA;

- 3aLUTY TEXHOIOTUYECKUX NPOLLECCOB YCTaHOBKAaMM NOXKAPOTYLLEHUS;

- MPUMEHEHME MOXKAPHOM CUFHANU3ALMM U CUCTEM OMOBELLEHMA U YNPaBAeHMA 3BaKyauunen nogein
npu noxape;

- 0byyeHune nepcoHana npeanpuaTUin cnocobam NMKBMAALMN aBapuii;

- CO34aHMe YCNOBUI Aas CKopenLwero BBOAa B AENCTBUE NOAPA3LENEHNN NOXKAPHON OXpPaHbl NyTem
YCTPOICTBA NOABE3AHbIX NYyTEM, NOXKaPHbIX BOAOEMOB M HAPYKHOIO MPOTUBOMOKAPHOIO BOAOCHAOKEHUA.

4.14. Pe3ynbTaTbl aHa/M3a MNapameTpoB MOXKAPHOM OMAaCHOCTM W MEPONPUATUIA MO CHUMKEHUIO
nocneacTBMi NoxXapa, B3pbiBa A0/KHbI ObITb yYTEHbI MPU NPOEKTUPOBAHMM NPOU3BOACTBEHHbLIX 0OHEKTOB
pa3paboTKe nNNaHOB TyWeEHWA MOMKapoB, a TaKXe MJaHOB JIOKanM3auuum U NIMKBMAALWK
NoXapoB3PbIBOOMACHbIX CUTyaUUii 1 aBapuil.

5. Nopaaok obecneyeHnn noskapHoi 6esonacHoCTH
TEXHO/IOTMYECKMX NPOLLECCOB

5.1. MpoeKTMpoBaHMIO TEXHOOMMYECKOFO NPOoLLecca A0MKEH NpeALecTBOBaTb aHa/IM3 ero NoXKapHo
OnacHoCTK.

5.2. AHanM3 NoXKapHOM OMaCHOCTU TEXHONOTMMYECKUX NPOLLECCOB AO/IKEH BKAOYATD:

- onpegeneHne NoKasaTenei NoXapHO ONACHOCTM UCNOJ/Ib3YIOLLMXCA B TEXHOIOTMYECKOM npouecce
BeLLeCTB M MaTepmanoB B COOTBETCTBUM C MeTOAUKaMMU, pernameHTmpyembimn FTOCT 12.1.044;

- U3y4YeHne TEXHONOMMYECKOro npoLecca C Lenbto onpeaeneHma obopyaoBaHMA, y4acTKOB UAM MECT,
r4e cocpefoToYeHbl FoploYMe maTepuasbl UM BOSMOXKHO 06pa3oBaHMe raso-, Napo- U MbleBO34YLWHbIX
roproUYnX CMecei;

- onpegenieHMe BO3MOXKHOCTM 0Opa3oBaHMA roptoyeit cpedbl BHYTPU MOMELLEHWMI, annapaToB U
TpybonpoBoaos;

- onpeseneHne BO3MOXKHOCTM 06pa3oBaHMA B roptoyeit cpese MCTOYHMKOB 3aXKUTaHus;

- UcCcnepoBaHMe PasINYHbIX BApMaHTOB aBapuii, MyTen pacnpocTpaHeHMA NoXapa v BblIbop BapuaHToB
NMPOEKTHbIX aBapuii;

- pacyeT KaTeropum NomMeLLeHNN, 34aHNIA U HaPYKHbIX YCTAaHOBOK MO B3PbIBONOXapHOM M NOXapHOM



onacHocTH;

- onpegeneHne coctaBa CUCTEM NpPeaoTBPALLEHUS MOXKapa, B3pbliBa M NPOTMBOMOMKAPHOM 3aLUUTDI
TEXHO/IOTMYECKNX NPOLLECCOB;

- pa3paboTKy MeponpuATUIA MO NOBbILEHUIO NOXKAPHOM 6€30MacHOCTU TEXHONOTMYECKUX NPOLLECCOB U
OTAENbHbIX €r0 Y4aCTKOB.

5.3. MorkapHas onacHOCTb TEXHONOMMYECKUX NPOLLECCOB ONpeaenaeTca Ha OCHOBE U3YYEHUA:

- TEXHOIOTMYECKOrO pernameHTa;

- MPUHLMNMANBHOMN TEXHONIOTMYECKOM CXeMbl MPOU3BOACTBA NPOAYKLUY;

- MOKasaTesiel NOXKapHOM OMaCHOCTU BELLECTB M MaTepuanos, 06PALLAOLLNXCA B TEXHOIOMMYECKOM
npotiecce;

- KOHCTPYKTMBHbIX 0COBEHHOCTEM annapaTos, MalUWH M arperaTos;

- CXeMbl PACMO/IOKEHUSA B LLEXE, HA YYACTKE UM OTKPbITOM NJOLWAAKe NOTEHLMANBHO NOXKAPOONacHOro
obopyaoBaHus.

5.4. lna oueHKM NoXKapHoM 6e30MacHOCTM TEXHONOMMYECKOro NPoLecca TEXHOIOMMYECKMIA pernameHT
OOJIKEH BKAOYaTb:

- [aHHble MO peLenType M OCHOBHbIM XapaKTEPUCTMKAM BbIMyCKaemMol MPOAYKUUK, CbipbA,
MaTepuasoB 1 NOAYNPOLYKTOB (COCTaB, PUINKO-XMMUYECKME CBOMCTBA, NOKA3aTe/IM NOXKapPHOM ONacHOCTY,
TOKCUYHOCTW);

- cBeAeHus o6 oTxofax Npon3BOACTBa U Bbibpocax B aTmochepy;

- WMHbOPMAUMIO O nNapameTpax TEXHONOTMYECKOrO peXuma (ZaBneHuwe, TemnepaTypa, COCTaB
TEXHONOrMYECKoM cpeapl);

- NOPSZOK NPOBEAEHNA TEXHONOTMYECKUX OMNEPALLUNNA;

- CBEA,EeHUA O CPEACTBAX KOHTPOS 3@ TEXHOIOTMYECKUM MPOLLECCOM;

- TpeboBaHUA K noxkapobesonacHOMY BefEeHUIO TEXHOJ/IOrMYECKOro MpoLuecca, npefoTspalatowme
BO3MOXHOCTb BOSHUKHOBEHWSA MOMKAPOB U (MK) B3PbIBOB.

Mpu U3y4eHNN TEXHONOFMYECKOTO PernaMeHTa caesyeT pacCMaTPUBATbL BCE CTaAUN TEXHOOMMYECKOTO
npoLiecca oT NOArOTOBKM CbIPbA U A0 BbIMyCKa rOTOBOM NPOAYKUMMN.

5.5. Ona aHanuM3a NoXapHOM OMacHOCTM TEXHO/IOrMYEeCKOro Mpouecca MNPUHLMNMANbHAA CXema
NPOW3BOACTBA MPOAYKUMW [O/KHA ONpenenATb NOCAefoBaTe/IbHOCTb TEXHOMOTMYECKMX onepauui no
NPeBpPaLLEHNIO CbipbA B FOTOBYIO MPOAYKLMIO, NapaMeTpbl TEXHONOMMYECKOrO peXXMma, mecta BBoAa B
NPOLLECC Cbipbsi U BCMOMOTaTe/IbHbIX BELLLECTB, MECTa NoJy4eHUs NoaynpoLyKTOB M FTOTOBOM NPOAYKLUMM.

5.6. [aHHble O NOXapOB3pPbIBOONACHbLIX CBOWCTBAX NPEACTaBAAIOTCA LA BCEX WMMELWMXCA Ha
NPOW3BOACTBE OMACHbIX BELLECTB, MAaTEPNAOB, CMECeN, NOAYNPOLYKTOB U rOTOBOM NPOAYKLMU C Y4ETOM
ocobeHHOCTE M MapaMeTpoB TEXHOJ/IOrMYECKOro npouecca (gasneHus, TemnepaTypbl, COCTaBa
OKUCUTENbHOM cpeapl U T.M.).

5.7. B KOHCTPYKUMM TEXHOIOTMYECKMX anmnapaTos, MallMH W arperaTtos 40/XKHbI ObITb NpeayCMOTPEHbI
Mepbl 3aLlKUTbI OT No¥Kapa 1 (nnn) B3pbiBa, obecneunsatollme NoXKapHyo 6e30nacHOCTb UX paboThbl.

5.8. Pa3paboTKa TeXHONOrMYecKoro 060pyA0BaHNA M CBA3AHHOMO C HUM TEXHOJIOTMYECKOTro NPoLecca,
pasgenieHne TEeXHONOTMYECKOW CXeMbl HA OTAeNbHble TexHo/MorMyeckme 6/0KM, ee annapaTypHoe
odopmneHune, BbIBOP TUMNA OTKNOYAIOLLMX YCTPOMCTB U MECT UX YCTAHOBKM, CPEACTB KOHTPOIA, yNpaBaeHus
1 NPOTMBOABAPUIMHON 3aLWMTbI AOJIXKHbI OCYLLECTBAATLCA C y4ETOM TpeboBaHMIA NOXKapHON 6e3onacHOCTy.

5.9. MpK HanMumm B TEXHONOFMYECKOM 0BOPYAOBAHMM MOXKAPOOMNACHbIX, MNOXAPOB3PbIBOOMACHLIX U
B3PbIBOOMACHbIX TEXHONOTMMYECKUX Cpen, UAN BO3MOXMKHOCTM MX 0Opa3oBaHMA AO/XKHbI pa3pabaTbiBaTbCA
MeponpuaTnA nNo obecneyeHmto NoKapHoOM 6e3onacHoOCTM.

5.10. TexHonornyeckoe ob60pyno0BaHNE U CBA3AHHbLIE C HUM TEXHONOMMYECKME NPOLECCHl AOXKHbI
pa3pabaTbiBaTbCA TaK, YTOObI NPEAOTBPATUTL BOSMOXKHOCTb B3pbiBa U (MK) Noxapa B obopyaoBaHMM npu
pernameHTUPOBAHHbIX 3HAYEHUAX UX NAPAMETPOB B HOPMASIbHOM pexxunme paboTbl. PernameHTUpoBaHHbIE
3HAa4YeHMA MapaMeTpPOoB, OMpeaenAloWMX MOXKAPHYI OMNACHOCTb TEXHOJ/orMYeckoro obopyaoBaHuA W
npouecca, AONYCTUMbIA [AMAMNA30H WX M3MEHEHWIN, opraHM3auMa nNpoBeAeHMA Mpouecca LOXKHbI
YyCTaHaB/AMBATbCA pPa3paboTynkom obopyaoBaHMA M MpoOLLecca Ha OCHOBAHWUWM AaHHbIX O MpeaenbHo
OONYCTUMbIX 3HAYEHUAX NAPAMETPOB UN UX COBOKYMHOCTM A5 YYaCTBYHOLLMX B NPOLLECCE TEXHONOTMYECKUX
cpea.

5.11. KOHCTpyKumMs TexHosornmyeckoro obopynoBaHMA W YCNOBUA BeAEHUA TEXHOJIOFTMYECKUX
MPOLLeCCOB A0/KHbI NpPeaycmMaTpuBaTb HeobXoauMble PeXUMbl M COOTBETCTBYHOLUME MM TEXHUYECKUe
CcpeacTBa, nNpegHasHayeHHble ANA CBOEBPEMEHHOro O6HapyKeHWMA BO3HMKHOBEHWS MNOXKapPOOMaCHbIX
aBapUIAHbIX CUTyaLMI, OTPaHUYEHUS UX Oa/NbHENLWeEero pasBuTUA, a TaKKe ANA OrPaHMYEeHMUs NOCTyniaeHus



rOpPHOYMX BELLLECTB M MATEPMA/IOB N3 TEXHOIOTMYECKOTo 060pyA0BaHMA B 04ar BO3MOXKHOIO Noxapa.

5.12. OueHKy ONacHOCTU BO3HMKHOBEHMA MOXapa M MNyTEN ero pacnpoCcTpaHeHMA MPOBOAAT C
MOMOLLbIO CXEM PACMOIOKEHUs MOXKAPOOMNacHOro ob6opyA0BaHUA, NOCTPOEHHbIX HAa OCHOBE MNJAAHOB
NPOWU3BOACTBEHHbIX 34aHNN, YCTAHOBOK, 3TA’*KEPOK U NOMELLEHUA.

Ha cxemax 1 KapTax yKkasblBatoT:

- MecTa BO3MOXHOro 06pa3oBaHuA roptodelt cpeabl;

- YYaCTKM BO3MOXHbIX MOXKaPOOMaCHbIX aBapuii;

- BEPOATHbIE UCTOYHWKM 3aXKUTaHUA;

- MYTW PacnpoCTPaHEHUA OTHA NPU NOXKape;

- NPeAyCMOTPEHHbIE NMPOEKTOM Mepbl 3aLLMTbl Y4aCTKOB, Y3/10B M annapaToB OT NOXKapa W B3pbIBa.

5.13. Ha ocHoBe aHa/M3a, NPoOBeAEHHOro B COOTBETCTBMMU € 5.2 - 5.6 1 5.8, pa3spabaTbiBaloT cuctemy
Mep No NPeaoTBPALLEHUIO NOXKapa U NPOTUBOMOXKAPHOM 3aLLUTE TEXHONOTMYECKMX NPOLLECCOB.

Mpw 3ToM HEOBX0ANMMO AOMNOAHUTENBHO YYNTbIBATD:

- BO3MOXHOCTb 06pa30BaHUA NNOKa/IbHbIX TOPHOYMX CMECEM Y MECT BbIXO4a MapoB, rasoB W Mblaen B
nomelLeHue y annapaTos, NOCTOAHHO UM BPEMEHHO COOBLLAIOLLNXCA C BHELWHEN Cpeoi Yepes OTKPbITbie
NIIOKK, AbIXaTeNbHble JAVHUKM, NpefoXpaHUTeNbHble KaamaHbl WUAM MMEOWMe OTKPbITble MOBEPXHOCTU
ncnapeHus;

- Hannume n 3dPeKTUBHOCTb aCNMPALMOHHOM CUCTEMbI, NMPOAYBKM MHEPTHbIM ra3om U 6J10KMPOBKM
annapaToB NepuUoANYECcKOro AeNCcTBUA, 3arpy3Ka U pa3rpy3ka KOTopbiX CONPOBOXKAAETCA OTKPLITUEM JIHOKOB
N KpblWek;

- 30OdEeKTUBHOCTb OTBOAHbIX JIMHUIM y annapaToB WM EeMKOCTEW, OCHALLEHHbIX [AbIXaTeabHbIMU
YCTPOMCTBAMM, NPEAOXPAHUTENIBHBIMW KNanaHaMu, yCTPOMCTBAMM PYYHOTO CTPaBANBAHUSA;

- paboTtocnocobHocTb M 3PpPEeKTUBHOCTb CUCTEM YNaBAMBAHMA ra3oB M MapoB, YCTPOWCTB NPOTUB
NepenoiHEHUA U pPacTeKaHUA XKWAKOCTEN, NPUOOPOB KOHTPOAA U pPeryanpoBaHuMAa TemnepaTypbl npu
3KCNyaTaumm OTKPbITbIX EMKOCTEN, 3aNOJIHEHHBIX FTOPHOYUMU HKUAKOCTAMMU;

- HAZEXHOCTb MPUHATLIX CNOCOBOB YNIOTHEHUA CaZlbHUKOB, HEOOXOAMMOCTb NPUMEHEHUSA MECTHbIX
OTCOCOB W ONOKMPOBKM  BBITAXKHOM  BEHTUAALUMM NpuM  paboTe HACOCOB ANs  MepeKayvku
NErkoBOCMN/IAMEHSOLLMUXCA U TOPHOYMX HKUAKOCTEN, CHUMKEHHbIX FA30B U KOMNPECCOPOB.

5.14. Mpu Hanuuuu annapatoB U obopyaoBaHWUA, PabOTaOWMX NOL BaKyyMOM WMAW B KOTOPbIX MO
YC/IOBUAM TEXHOJIOTMYECKOro NpoLecca MMEeTCA CMEeCU FoploYMX BELLLECTB C OKUCIUTENEM, HEOBXO0AMMO
onpeaenuTb:

- BO3MOHOCTb W yC10BMA 06pa3oBaHUA B annapaTte ropoyvmx cmecen;

- He0BXOAMMOCTb KOHTPOJ1S1 338 COCTAaBOM Cpeabl B annaparte;

- HEOBXOAMMOCTb B aBTOMATMYECKMX CpeACcTBax npeaynpexaeHns 06 o6pasoBaHUM ropoYnx cmecei;

- BO3MOHOCTb JIOKA/IN3aLMn roprounx CMecen;

- HAAEXHOCTb U 3O PEKTUBHOCTb MMEIOLLMXCA CPEACTB 3aLLUTbI.

5.15. lna pa3paboTkmM meponpuatnit no obecrneyeHUto NoXKapHOM 6e30MacHOCTU TEXHOIOTUYECKUX
NpoLEeccoB caefdyeT pPacCMOTpPeTb BCe BUAbl WUCTOYHMKOB 3aXKMraHWA, KOTOpPble MOTyT BCTPETUTLCA B
NPOn3BOACTBEHHOM Mpouecce.

Mpu 3TOM HEO6XOANMO:

- YCTAaHOBMUTb, KaKMe TEXHUYECKME peLlleHMsa NPeaycmMaTpUBaoTCa Aaa Toro, YTobbl AaHHbIM annapat
AW YCTPOWMCTBO CaMM He CTajn MPUYMHOM BO3HMKHOBEHMA MOXapa M (MAM) B3pbIBa, OLEHWUTL MX
3pPEeKTUBHOCTb U HAAEKHOCTD;

- NPU HaM4YUKM aNnapaToB, UMEILLMX BbICOKYIHD TEMMEPATypy HAPYKHOW MOBEPXHOCTU CTEHOK,
onpeaennTb BO3SMOXKHOCTb BOCM/IAMEHEHMA FOPHOYNX CMECEN Y4acTKaMM, HE UMEOLWUMM TENION30NALNN B
cny4yae aBapuis;

- YCTAaHOBWUTb NepeyveHb BELLeCTB MU MaTepuasioB, KOTOPbIe NO YCIOBUAM TEXHOJIOTMYECKOro npouecca
HarpeBaloTCcA Bblle TemnepaTypbl CaMOBOCMAAMEHEHUA M NPU aBapuitHbIX BbIbBpocax W3 annapaTos
CNOCOBHbI BOCMIAaMEHATLCS NMPW KOHTAKTE C OKPYXKAOLWMM BO3LYXOM;

- onpeaenvTb, MNPUMEHSIOTCA /M B TEXHOJIOTMYECKOM MpoLecce BelecTBa, CrnocobHble
BOCNNAaMEHATLCA MPU KOHTaKTe C BOA4OM WAWN APpYIMMUM BELLECTBaMM, 06paLLaoLLMMNCA B TEXHOJOTMYECKOM
npoLecce;

- MPOaHAIN3NPOBATb BO3MOXKHOCTb 0O6pa3oBaHMA M HAKONAEHWUSA NUPOGOPHbIX OTNOKEHWN;

- BbIABUTb HanM4Me B TEXHOJOTMYECKOM MPOLLECCE BELLECTB, pPa3/iaraloLLmMxca ¢ BOCNAaMeHeHNEM NpU
Harpese, yaape, TPEHMUU UM CAMOBO3TOPAtOLLMXCA HA BO3AyXe NPU HOPMAJIbHbIX YCNOBUAX;

- NpepoTBpPaTMTL NOMNagaHWe MeTanna M KamMHeW B MALIMHbI M annapaTtbl C BpaLAOLLMMKUCA



MexaHM3MamMM (MeLlanku, MenbHUUbl, APOBUAKK, LWUHEKU U T.M.) NPU HAAUYUN B HUX FOpIoYein cpeabl;

- NpeaycMoTpeTb TaM, rae 3To Heobxo4MMo, NpUMeHeHNe MCKpobe3onacHOro 1 B3pbiBO3aLLULLEHHOTO
3N1eKTpoobopyaoBaHNA N APYroro TEXHONOMMYECKOro 06opya0BaHUS;

- NpeaycMoTpeTb CPeAcTBa KOHTPOAA W 3aWmMTbl OT neperpesa MOABMMKHbLIX YacTed MalIUH U
annapaTos;

- OLLEHUTb BO3MOMHOCTb 3a)KMTaHWS FOPIOYMX CMecel OT TensoBOro MPOABNEHUA 3NEKTPUYECKOM
3Heprum (UCKpbl M AYrn PasmMblKaHUA, KOPOTKUE 3aMblKaHUA, TOKU NEPErpyskn, neperpes 3/1eKTPUYEecKmx
KOHTaAKTOB, Harpes 3/1IEMeHTOB 060pyA0BaHMA MHAYKUMOHHBIMW TOKaMM M TOKaMM BbICOKOM YacToTbl, yaapbl
MOJIHUM U pa3psaabl CTaTUYECKOTO 3/IEKTPUYECTBA);

- onpenennTb COOTBETCTBUE CUJIOBOIO, OCBETUTE/IbHOFO U APYrOro 3/1eKTPO0bopyA0BaHUA Knaccam
B3PbIBOOMACHbIX M MOXKAPOOMNacHbIX 30H Ha OCHOBaHUM TpeboBaHwuii [4];

- NPeaoTBPaTUTL BO3MOMXKHOCTb NMPOHMKHOBEHMA ra3oB M NApPOB M3 B3PbIBOOMACHbIX NOMELLEHUI B
NMOMELLEHNA €  HOPMA/bHOM  Ccpepoi, B  KOTOPbIX  MCMOMb3YeTcA  HEeB3PbIBO3aLLMLLEHHOE
aneKkTpoobopyaoBaHMe, U NPeayCMOTPETb COOTBETCTBYHOLLME MEPbI 3aLMUTbI;

- pa3paboTaTb NpuM HEOBXOAMMOCTM WHble TEXHMYECKME pelleHUs MO 3aluuTe TEeXHOOTMYECKUX
NPOLLECCOB OT BO3HMKHOBEHMA MOXKApOoB M B3PbIBOB, NpeaycmaTpuBatolme npegoTspalieHme obpa3oBaHus
rOPHOYMX Cpes U UCTOYHUKOB 3aXKUTraHuA.

5.16. Ecan npumeHaemas B TEXHO/IOTMYECKOM Npouecce CMcTema NpefoTBPaLLLeHMA NOXKapa He MOXKeT
obecneunTb B c/lyyae ero BO3HMKHOBEHMA W PAcMnpOCTPaHEHMA Ha cocedHME yyacTku M obopypoBaHue
YCTaHOBNEHHbIE KPUTEPUM MOXKapHOM 6e3onacHocTU, TO AN TEXHOJIOrMYecKoro npouecca HeobxoaAnmo
pa3paboTaTb MeponpuATUA NO ero NPOTMBONMNOXKAPHOW 3aLMTe.

5.17. NpoTnBonoKapHasa 3almTa TEXHOIOTMYECKUX NPOLLECCOB A0/1XKHa obecneymBaTbCa:

- MPUMEHEHMEM YCTAHOBOK MOXApPOTyLWEHUA W BOAAHOrO oOpolleHMa (npuM HeobxoaAMMOCTU -
aBTOMAaTMUYECKUNX) M COOTBETCTBYIOLLMX BUAOB MOMKAPHOM TEXHUKY;

- NPUMEHEHMEM aBTOMATUYECKUX YCTAHOBOK MOXKAPHOM CUTHAIM3aLMM U OMOBELLEHMA 1 yNpPaBAeHUs
3BaKyaluuei Npu noxape;

- YCTPOMCTBAaMM, OFPaHNUYMBAIOLLMMUN PACNPOCTPAHEHNE NOXKAPa;

- MPUMEHEHMEM CTPOUTENbHbIX KOHCTPYKLUMI C PEFNAaMEHTUPOBAHHbIMW Npeaenamm OrHeCTOMKOCTM U
KNaccamm KOHCTPYKTUBHOM MOXKapHOM onacHOCTy;

- opraHuMsauMel CBOEBPEMEHHOW 3BaKyauuu Agen M CHabKeHMem MepcoHana cpeacTBamu
KONNIEKTUBHOM U MHAMBUAYANbHON 3aLLMTbI OT ONacHbIX GaKTOPOB MOXKapa.

5.18. OrpaHuMyeHune pacnpocTpaHeHUs NoXKapa A0/1KHO obecneumBaTbea:

- YCTPOMCTBOM MPOTUBOMOMKAPHbIX Nperpas;

- YCTaHOBNEHMEM NpeaebHO A0MNYCTUMbIX NAOLWaAen NPOTUBOMNOXKAPHbIX OTCEKOB U CEKLNIA;

- YCTPOMCTBOM aBapUIMHOIO OTKAIOUYEHNA TEXHONOTMUYECKMX YCTAHOBOK M KOMMYHUKaLNIA;

- MNPUMEHEeHMeM CpeacTB, MNPeAoTBPALLAOWMX WAM OFpaHMYMBAKOWMX pPa3/IMB U pacTeKaHue
UOKOCTeM Npy aBapumnHOM CUTyaumm;

- IPUMEHEHMEeM OrHenperpaxaatowmx yCTponcTs.

5.19. Bblbop OrHeTylwalwmx BeLWecTB, COCTABOB W aBTOMaTMYECKMX YCTAaHOBOK MOapHOM
CUTHaNn3aLUmMn, KoNnYecTea, bbICTPOAENCTBMA U NPOU3BOANTENIbHOCTU YCTAHOBOK MOXKapOTYLWEHUA cneayet
NpoBOAUTb Ha CTaguMM NPOEKTUPOBAHUA TEXHOJIOTMYECKMX MPOLECCOB B 3aBUCMMOCTU OT (U3UKO-
XMMUYECKUX CBOMCTB NepepabaTbiBaeMbiX BELLECTB U CPEACTB TYLIEHUA U CLLeHAPWEB NPOEKTHbIX MOXKapoB.

B cnyyae M3MeHeHMA TEeXHO/IOTMYECKOro npouecca WAM OTAENbHbIX €ro onepauuin cnegyet
nepecmaTpmBaTb BbIbOp cpeacTs M cnocoboB NpegoTBpaLLEeHMA NOXKapPa U NPOTUBOMNOMKAPHOM 3aLUTI.

Mpwn 3TOM NpUMeHaemMble BMAblI NOXAPHON TEXHUKU AOMKHbI obecneynBaTb apPeKkTUBHOE TylleHue
nokapa v 6bITb 6e3onacHbIMKU ANa Noael.

5.20. Ecamv npu noxKape BO3MOXKHO ropeHMe HECKO/IbKMX PA3/IMYHbBIX FTOPOYMX BELLECTB U MaTepPUasos,
OT/INYAIOLLMXCA APYT OT ApYyra NoXapoonacHbIMWU CBOMCTBAMM U XapaKTePUCTUKaMN HeoBXoaMMbIX cpeacTB
TYLWWEHWA, TO PacyeT M NPOEKTUPOBAHME YCTAHOBOK MOXKAPOTYLWEHUA AO0/KHbI OblTb NMPoOU3BEeLEHbl MO
Hambosee HebnaronpUATHOMY 415 IMKBUZALMM NOXKAPaA BELECTBY AN MPOAYKTY.

Ecan no ycnoBuMAM COBMECTMMOCTU OFHETYLIALLMX BELLECTB C FOPOYMMM MaTepuanamm HasHayeHue
obwero gna BCex OrHeTyWallero areHTa HeuesnecoobpasHo, TO AONYCTUMO MNpPUMEHEHWE HECKObKUX
orHeTywauwmx sewecTts. [1pyM 3TOM roptoyme BeLecTBa, HE COBMECTUMbIE C TEM MW MUHbIM OFHETYLIALWMM
COCTaBOM, A0/13KHbl ObITb MPOCTPAHCTBEHHO OTAE/NEHbI UAN BbIHECEHbI B OTAE/IbHbIE MOMELLEHUA.



MpunoxerHue A

METO/ PACHETA U3BbITOYHOI O AABJIEHNA,
PA3BUBAEMOTIO MNMPU CTOPAHWWN TA30-, NMAPO-
W NbINEBO3AYLUHbLIX CMECEM B NOMELLEHWUN

A.1. Bbibop 1 0bOCHOBaHME pPacyeTHOro BapuaHTa

A.1.1. Mpn pacyeTe KPUTEPUEB B3PbLIBOMONKAPHOM OMACHOCTM B KayecTBe pacyeTHoro creayet
BblOMpPaTb Hanbosiee HeBGNAroNPUATHbLIN BapPUAHT aBapumM UAM Nepuod HOPMaibHOM paboTbl annapaTos, Npu
KoTopom B 06pa3oBaHUM TOpHOYMX ra3o-, MApo- M NblIEBO3AYLWHbIX CMecei y4vacTByeT Hambosbluee
KOMYECTBO ra3oBs, NapoB., Nbliei, HAanbonee onacHbIX B OTHOLEHWUWU NOCNEACTBUIA CTOPaHUA 3TUX CMECEeN.

A.1.2. KonnyectBo MOCTYNUBLUMX B MOMELLEHNE BeLWecTB, KOoTopble MoOryT obpa3oBaTb roptouue
ra3soBO34yLIHble, MAPOBO3A4YLHbIE, MblJEBO3AYLWHbIE CMecH, OnpeaenseTca ucxoga W3 Caeaylomx
NpeanocbI/IOK:

a) npoucxoauT pacyeTHas aBapua 04HOro U3 annapartos cornacHo A.1.1;

6) Bce cogep:kMMoe annapaTta NoCcTynaeT B NOMELLEHUE;

B) NPOMCXOANT OAHOBPEMEHHO YTEUKA BELLECTB U3 TPY6OoNpoBoA0B, NMTAtOWMX annapaT, no NnpaMomy
1 ob6paTHOMY NOTOKaM B TeYEHUE BPEMEHU, HEOBXOANMMOTO A1A OTKAOUYEeHUA TpybonpoBoaos.

PacueTHoe Bpema OTKAOYEHUA TPYOONPOBOAOB ONpeaenatoT B KaXKA0M KOHKPETHOM c/lydae Ucxoas
N3 peasibHOM 06CTaHOBKM, U OHO AO0NXKHO 6bITb MMHUMA/IbHbIM C Y4ETOM MNACNOPTHbIX AAHHbIX HA 3aMopHbIe
YCTPOICTBA, XapaKTepa TEXHO/IOMMYECKOro NpoLecca U BUaa pacyeTHOM aBapuu.

PacueTHoe Bpems OTK/oYeHUs TpybonpoBoaoB caeayeT NPUHUMATb PaBHbIM:

- BpeMeHM cpabaTbiBaHUS CUCTEMbI aBTOMATUKM OTKAOYEHMA TPyOONpoBOAOB COr1acHO NacnopPTHbIM

-6
OaHHbIM YCTaHOBKU, e€C/1 BEPOATHOCTb OTKa3a CUCTEMblI aBTOMATUKKU He npesblillaeT 10 B rog uvau
obecneyeHo pe3epsnpoBaHNE ee 31EMEHTOB;

- 120 ¢, echm BepOATHOCTb OTKA3a CUCTEMbl aBTOMATUKKU NpeBbIllaeT 10° & rog n He obecneyeHo
pes3epBMpOBaHUE ee 31eMEHTOB;

- 300 c npu py4HOM OTKAOYEHUMU;

r) NPONCXOANT UCNapeHUne C MOBEPXHOCTM PA3IMBLUENCA KUAKOCTU; NAOWAAb UCMIAapeHNa NPK pasanee
Ha non onpegenserca (NpU OTCYTCTBMM CMPABOYHbIX AAHHbIX) UCXOAA M3 pacyeTa, yto 1 AuTp cmecei U
pacTBOpOB, cogepxKalmx 70% n meHee (No macce) pactBopuTenei, pasnMBaeTca Ha niaowagu 0,5 m2, a
OCTa/IbHbIX ¥XMAKOCTEN - Ha 1 M2 No/sia NoMeLleHus;

4) NponCXoamnT TaKkKe UCMAPEHME KULKOCTU U3 EMKOCTEM, IKCMAYATUPYEMbIX C OTKPbLITbIM 3€PKaIOM
UIAKOCTHU, U CO CBEXKEOKPALLEHHbIX NOBEPXHOCTEN;

€) AUTENbHOCTb UCMAPEHMA KUAKOCTU NPUHUMAETCA PAaBHOW BPEMEHU ee NOJIHOTO UCNAPEeHUs, HO He
6onee 3600 c.

A.1.3. KoinMyecTBO Mblin, KOTOpOe MOMeT 06pa3oBaTh MblNEBO3AYLWHYIO CMeCb, onpegenseTca us
cnefyrowmnx NpesnocblIoK:

a) pacyeTHOW aBapuM NPeALWecTBOBANO MblIEHAKON/EHWE B MNPOU3BOACTBEHHOM MNOMELLEHUM,
npoucxoasLlee B YCI0BUAX HOPMAIbHOFO pexunma paboTbl (Hanpumep, BCAeACTBME MblEBbIAENEHUA U3
HerepmeTUYHOro NPOM3BOACTBEHHOIO 060PYA0BaHUSA);

6) B MOMEHT pacyeTHOW aBapuM Npous3owna naaHoBas (PeMOHTHble pPaboTbl) MAM BHe3anHas
pasrepmeTnsaLma O4HOIo M3 TEXHONOTMYECKMX annapaTos, 3a KOTOPOW NocaefoBan aBapuiHbIA BbIGPOC B
nomelLeHne BCel HaxoAMBLUENCA B annapare nblun.

A.1.4. CBO6OAHbIV 06beM NMOMELLEHWNS ONPEAENAETCA KaK Pa3sHOCTb MeXKay 06 bemMoM NomeLLeHns U
06bemMoM, 3aHMMAEMbIM TeEXHOMOrMYeckum obopynoBaHuMem. Ecan cBobofHbI 0O6bem nomelleHus
onpeaennTb HEBO3MOXKHO, TO ero A0NYCKaeTCss MPUHUMATb YCIOBHO paBHbiM 80% reomeTpuyeckoro obbema
nomeLLeHumA.

A.1.5. OnpegeneHne NoXKapoonacHbIX CBOMCTB BELWLECTB U MaTepuasioB NpPOBOAAT Ha OCHOBAHWM
pe3ynbTaTOB UCMbITAHUIN UAM PacYeToB MO CTAHZAPTHbIM MeToaMKam [3] ¢ y4eTOmM NMapameTpoB COCTOAHMUA
(naBneHne, Temnepatypa n T.4.).

JonyckaeTca ncnonb3oBaHUe CNPaBOYHbIX AAHHbIX.



JonycKkaeTtca ucnosib3oBaHue rnoKasaTtenem nomapHoﬁ OnacCcHOCTH aNnAa cmecen Bel,ecTs U maTepunanos

no Hanbonee OnacHOMY KOMMNOHEHTY.
A.2. PacyeT U3bbITOYHOrO AaBNeHnA ANA roproyYmnx rasos, NapPoOB IEFKOBOCM/1IaMEHAOWNXCA U TOPHOYUNX

Kuakocren
A.2.1. U36bITOYHOE AaBneHune AP ONA MHOMBUAYANbHbIX TOPHOYNX BeLLEeCTB, COCTOALLUX 13 aTomoB C,
H, O, N, Cl, Br, |, F, onpeaensetca no ¢popmysne

mZ 100 1
AP = (B, —Po)'V—'C—'?,(A_l)
CBpF.H. CT H
rae Pmax - MaKCMMa/ZibHOe [JdaB/sieHune, pa3BuBaemoe nMNpu CropaHuu CTEXMOMETqueCKOVI

ra3oBO3A4YyLUHOM UM NAPOBO3AYLIHON CMECH B 3aMKHYTOM 06beme, onpeaensieMoe SKCNepUMEHTaIbHO Uan
Mo CNPaBOYHbIM AaHHbIM B cOOTBETCTBMM € TpeboBaHuamM A.1.5. Mpn OTCYTCTBUM LaHHbLIX AOMYyCcKaeTcA

NPUHMUMaATb Pmax pasHbIiMm 900 Kla;

Fy - havansHoe Aasnexue, KMa (gonyckaetca npMHUMaTh paBHbim 101 KMa);

m - macca roptoyero rasa (I'T) unm napos nerkosocniameHatowmxcs (J1BXK) n roptounx :kungkocrtei (MK),
BblleALnX B pe3ynbTaTe pacyeTHON aBapun B NomelleHne, Bbluncnsemas ana T no popmyne A.14, a ana
napos J/IBX n MK - no popmyne A.19, Kr;

Z - K03OPUUMEHT y4acTUsA rOplOYMX ra3oB U NapoB B rOPeHUM, KOTOPbIN MOKET ObiTb paccymMTaH Ha
OCHOBE XapaKTepa pacnpefeneHus rasoB WU napos B obbeme nomeweHua cornacHo A.2.3 u A.2.4.
JonycKaeTcs NnpMHMMATbL 3Ha4YeHue Z no Tabaunue A.1;

Vcs - cB0ObOAHbIV 06beM NomelleHus, m3;

-3
Pr.u. - NNOTHOCTb ra3a MM Napa Npu pacyeTHoN TemnepaType tp’ KI'*M ~ 'gpiyucnsaemas no popmyne

_ M
V,(1+0,00366- ¢,) - (A-2)

pI‘.l'I.

-1
roe M - monapHaa macca, KI''KMOJIb —;

. . 3 -1
Vo - monbhbiii 06bem, paBHbIi 22,413 Mm” -KMOIIb ;

tp - pacuyeTHasa TemnepaTypa, °C.

B KauecTBe pacyeTHOW TemnepaTypbl cneayeT NPUHMMATb MAaKCUMa/IbHO BO3MOXKHYIO TemnepaTtypy
BO34yXa B JaHHOM NMOMELLEHUN B COOTBETCTBYIOLLEN KAMMATUYECKOM 30HE MU MAaKCMMa/IbHO BO3MOMKHYIO
TemnepaTypy Bo3AyXa No TEXHOIOMMYECKOMY PeriaMeHTy C YYETOM BO3MOXKHOIO NOBbILLEHMA TEMMEPaTypbI

B aBApPUWHOWN cUTyauuun. ECnm TaKoro 3HaYeHWs pacyeTHOM TemnepaTypbl tp No Kakum-nnbo npuymHam
onpeaennTb He yaaeTca, A0NYyCKaeTca NPMHUMATL ee paBHol 61 °C;

CCT - CTeXxMoMeTpuyecKan KoHueHTpauma I uaum napos JIBXK 1 MK, % (06beMHbIX), BbluMcasemas no
dopmyne

100
T 1+4,845 0 A3)

— nH — nX n()
roe ﬁ =n.+ 4 _? - CTEXMOMETPUYECKUNI KO3DDULMEHT KNCIOPOAa B PEaKLUKU CropaHus;
n.,n,,6 n,, Ny -yucno atomos C, H, O 1 ranonaos B MONEKyNe roploYero;
KH - KO3PPULMEHT, YUMTbIBAOWMIA HEFEPMETUYHOCTb NOMELLLEHUA U HeaaMabaTUYHOCTb npouecca

ropeHuA. ,D,OI'IyCKBETCFI NMPUHUMATb KH PaBHbIM TpEM.



Tabnmua A.1

3HayeHune KoadpdurumMeHTa Z yyacTua roptounx rasos
M NapoB B rOpeHUn

Bua roptoyero BeutecTtsa 3HauyeHne Z
Bogopos 1,0
loptoume rasbl (Kpome Boaopoaa) 0,5
JlerkoBocnnameHsaIOLWMECA U TOpoYMe KUAKOCTU, HarpeTble A0 TemnepaTypbl 0,3
BCMbILWKMW U Bbllle
JlerkoBocnnameHaAOLWMeECA U roptovne XXMaKoCTH, HarpeTble HUXKe TemnepaTypbl 0,3
BCMbILWKM, NPU HAIMYUN BO3MOXKHOCTM 06pa3oBaHMUA aapo30.s
JlerkoBocnnameHsAIOLWMECA U roptoyume XKUAKOCTU, HarpeTble HUXe TemnepaTypbl 0
BCMbILIKK, NPWU OTCYTCTBMM BO3MOXKHOCTM 06pa3oBaHMA aspo30s

A.2.2. Pacuer AP ONA UHOVMBUAYANbHbIX BELLECTB, KpOME YNOMAHYTbIX B A.2.1, a TaKKe Ana cMmecemn
MOXKET BbITb BbINOAHEH MO popmyie

mH PZ 1
= _—"—,(A4
v, KM

C

-1
roe H . _tennora cropatus, JK-KT;
-3
Py - NNOTHOCTL BO3/lyXa NPK HauanbHOM Temnepatype 1o, KT M~

-1 -1 .
Cp - TennoemkocTb  Bo3gyxa, AJLK-Kr K (monyckaetca  nNpuHUMaTL  PaBHOM

1,01-10°, Ik -xr ' -K ™),

7’

TO - Ha4a/ibHaA MaKCMMa/ibHaA TemMnepaTypa Bo3AyxXa, 4NA AaHHOIo permMoHa B TennbIN nepunoa roaa,

100m
pl".l'[. ' VCB

[CHKHP - HUXKHUM KOHLEHTPALMOHHbIA Npeaen pacnpocTpaHeHUsa NAaMeEHM Froptoyero rasa uamn napa, %

<0,5-C,

A.2.3. MpueeaeHHble B A.1 n A.4 pacyeTHble GOpPMYbl NPUMEHAIOTCA JNA Cay4Yasn

(06.)] n nomelleHunit B popme NPAMOYroabHOro napannenenunesa C OTHOLWIEHUEM ANUHbI K LIMPUHE He
6onee naTu.

KoadpduumeHT yyactTnsa Z ropioUmx rasoB U Mapos, Harpetbix He Bbille TemnepaTypbl OKpy»Katollein
cpeabl NIerkoBOCNIaMEHSAIOWMNXCA XKUAKOCTEN MPU CrOPaHUKM raso-, Napo- M MblNeBo3AyLWHON cMmecu ans

33[aHHOTO YPOBHSI 3HAYMMOCTU o(C>C) (ypoBEHb 3HAYMMOCTU - BEPOATHOCTb TOrO, YTO 3HA4YeHue

KOHLEHTPaUMM C MPeBbICUT 3HAYEHWe MaTeMaTUUYecKoro OxugaHua 3Toi cayuaiiHoit seanunnsl C),
PACCYMTbIBAIOT MO GOpPMyNaM:

apn X e < 0,57 4y Yy < 0,56

HKITP — HKIIP —

_5107-7
m

c, + G |

ro | Yo S HKIIP YHKHP ) ZHKHP, (A.5)

Z

npu XHKHP > 0’ Sl n YHKHP > 0’ Sb




:5-10_3-7;
m

Z ram Co +ﬂ 'FZHKHP, (A6)

rae m - macca rasa wam napos JIBX¥, noctynarowmx B nomelLeHme B cootseTcteum c A.2.6 n A.2.7, Kr;

o - [OMYCTUMbIE OTKJIOHEHWS KOHLEHTpauuWii npu 3agasaemom yposHe sHauumoctn Q(C > C),
npuseaeHHble B Tabnuue A.2;

X Y,

HKIIP , ~ HKIIP , ZHKHP - PaCCTOAHMNA MO OCAM X, Y, Z OT UCTOYHMUKA nocTynaneHmAa rasa Uan napa,

OorpaHuyeHHble CHKHP COOTBETCTBEHHO, M; paccymTbiBatoTcA no popmynam b.1 - 6.4;
[, b - AAMHA N WIMPHMHA NOMELLEHMA COOTBETCTBEHHO, M;
F - nhowaab nona nomelLleHna, m2;

G, - NpeAsKCnoHEHUMaNbHbIN MHOXUTENb, % (06.), paBHbIN:
MpW OTCYTCTBUM NOABMMKHOCTM BO3AYLWIHOM Cpeapl 414 rOPIoYMX rasos

=377-100. "
C,=377-10"—= )

npwW NOABUMKHOCTM BO3AYLLIHOM cpeapbl A/1A FOPoYMX ra3os

m

C, =310 ——
o~ (A.8)
PV U’
roe U - noABM»KHOCTb BO3AYLIHON cpebl, M/C, NPUHMMAETCA U3 TEXHUYECKOW AOKYMEHTauun Ha
CUctemy BeHTUNAAUNN anA AaHHOIo NnomeLleHusa;
Nnpu OTCYTCTBUM NOABUMKHOCTN BO3AYLIHOM cpebl A/1A NapoB JIETKOBOCM/IAMEHSIOLLUXCS XUOKOCTEN

100 0,41

m.

Co=Co:| = | .9
C,-p,V

CB

roe C, - KOHLLEHTPaLMA HACbILWLEHHbIX MapoB MpPWU pacyeTHOW TemnepaType L, , °C, B BO34yXxe B
nomeuieHnn, % (06.);

Py - NNOTHOCTb NapoB, Kr/m3.



3HayeHuA A0NYyCTUMbIX OTK/IOHEHW 5 KOHLLEHTpaLLMD'I

npwW ypoBHE 3HAYMMOCTH oC> 6)

XapaKTep pacnpegeneHna KOHLEHTpaLuuii o(C > 6) o
[ns roprounx rasos nNpu oTCyTCTBMU NOABMKHOCTU BO34YLIHOM cpeapbl 0,100000 1,29
0,050000 1,38
0,010000 1,53
0,003000 1,63
0,001000 1,70
0,000001 2,04
[nA roproumnx ra3os nNpu NOABUMKHOCTU BO3AYLLHOM cpeabl 0,100000 1,29
0,050000 1,37
0,010000 1,52
0,003000 1,62
0,001000 1,70
0,000001 2,03
[na napoB NE€rkOBOCNIAMEHAIOLMXCA KUAKOCTEN NPU OTCYTCTBUN 0,100000 1,19
MOABWKHOCTU BO3AYLUHOW cpeabl
0,050000 1,25

Tabnuua A.2



0,010000 1,35

0,003000 1,41

0,001000 1,46

0,000001 1,68
[nA napoB NErkoBOCNIaMEHAOWMXCA }KUAKOCTEN NPU NOABUIKHOCTU 0,100000 1,21
BO3AYLUHOM cpeapbl

0,050000 1,27

0,010000 1,38

0,003000 1,45

0,001000 1,51

0,000001 1,75

KoHueHTpauma CH MOKeT bbITb HalaeHa no popmyne
c - 100-P,

ST p L (A10)

o

rae P, . JaB/ieHMe HaCbILWEeHHbIX NapoB NPU pacyeTHOM TemnepaType (HaxoanuTca No cnNpaBoYHoW AuTepaType), KMNa;

Po - aTmocdepHoe aasneHue, pasHoe 101 KMa.
Mpw NOABMKHOCTU BO3AYLIHOM cpeapbl ANA NAPOB JIEFKOBOCNAAMEHSAIOLWMXCA KUAKOCTEN

100 0,46

m-

C=C'| | .ia11
Co oV,

CB



YpoBeHb 3HAYMMOCTH o(C>0C) BbIOMPAOT UCX0AA N3 0CODEHHOCTEN TEXHOMOTMYECKOro npoLecca. JlonyckaeTca NpuHMMaThb o(C>C) paBHbIm 0,05.
A.2.4. KoapdumumeHT Z y4acTns NapoB HEHArpeTbiX IEFKOBOCMNIaMEHAIOWMXCA KMUAKOCTEM NPU CropaHMM NAapoOBO34YLWHON CMECcU MOXKeT bbITb onpeaesieH Mo HOMOrpamme,
npuBeaeHHOM Ha pUcyHKe A.1.




PucyHok A.1. 3aBMCcMMOCTb KoapduumeHTa Z oT X

X paccuunTbiBatoT No popmysie

Q‘j, ecu C, <C”
¢ ,(A12)
1, ecnmu C, >C

roe C’ =¢-C,;

P . 3 PeKTUBHbBIN KOIDDULUMEHT N3ObITKA rOptoYEero, NPMHMMaemMbli paBHbim 1,9.

A.2.5. B ciiyyae obpalleHnsa B NOMELLEHMM FTOPHOYUX Fa30B, JIEFKOBOCMIAMEHAIOLLMXCA AN FOPIOYMX
XKUAKOCTEM Npu onpeaeneHnMm maccbl m, Bxogaiwein B popmynbl A.1 u A.4, nonycKaeTca yunTbiBaTb paboTy
aBapuIHOM BEHTUAALMMK, ecin OHa obecrneyeHa pe3epBHbIMU BEHTUAATOPAMM, aBTOMATUYECKUM MYCKOM
Npv NpPeBblLIEeHUN NpeaeNbHO AONYCTUMOWM B3pbiBOOE30MaCHOM KOHLEHTPALMK U SNEKTPOCHabKeHMemM no
NnepBOM KaTeropuuM HaAeXKHOCTU COrNacHo [4], npu ycnoBuUM PacrnofioKeHUA YCTPOWCTB AAA yAaNeHus
BO34yXa M3 NOMELLEHMA B HENOCPeACTBEHHOM 6AM30CTN OT MecTa BO3MOXHOMN aBapuu.

JonycKkaeTcsa yunTbiBaTb NOCTOAHHO paboTatoLLyto 06Le0bMeHHYI0 BEHTUAALMIO, 0becnedynBaloLLyto
KOHUEHTPaLMIO TOpHOYMX rasoB M MapoB B MOMELLEHMM, He MPEBbIWAOWYO NpPeaenbHO AOMNYCTUMYHO
B3PbIBOOE30MACHYI0  KOHLUEHTPaUWMIo, pPaCCYMTAHHYIO AON8  aBapUMHOM  BEHTMAALUMKW. YKasaHHas
obuweobmeHHan BEHTUAAUMA A0/1XKHA ObiTb 060pyA0BaHa pe3epBHbIMU BEHTUAATOPAMM, BKAOYAOLWMMMCA
aBTOMATM4YECKM MpPU  OCTAHOBKE OCHOBHbIX. J/IEKTPOCHAOXKEHWE YKAa3aHHON BEHTUASALMU  AOJIKHO
OCYLLECTBNATLCA HE HUXKE YEM MO NEPBOM KAaTEropmum HALEXKHOCTHU.

Mpy 3TOM Maccy M FroprYMX rasoB MAW NapPoOB SIErKOBOCMNIAMEHAIOWMXCA UAWN TOPHOYUX KULKOCTEN,
HarpeTbiX 40 TeMnepaTypbl BCMbIWKW U Bbile, NOCTYNUBLUMX B 06BbEM MOMELLEHUA, CAeAyeT PasaennTb Ha
KoadduumneHT K, onpeaensemoiit no popmyne

K=AT+1, (A.13)

roe A - KpaTHOCTb BO34yx00bMeHa, C034aBaeMOoro aBapMmnHomn BeHTUAALMEN, C_l;

T - NPOAOMKUTENBHOCTb NOCTYMNJIEHMUA FTOPIOYNX FA30B U NAPOB JIEFKOBOCMAMEHSAOLWMXCA U FTOPOYNX
XuaKocTelt B 06bem nomelleHus, ¢ (npuHMmaetcs no A.1.2).

A.2.6. Macca m, Kr, NOCTYNMBLUEro B NMOMELLEHME MpPU PacYeTHOM aBapuu rasa, onpegensieTcs no
dopmyne

m=V,+V)p,  (A14)

roe V, - obvem rasa, BbilleALIero U3 annapara, m3;

V. - obvem rasa, BblleALlero u3 Tpybonposonos, m3.
Mpun aTom

V. =0,01-PV, (A15)

P

raoe 11 - AaBneHue B annapaTe, Kla;
V - 06bem annapaTta, M3;

VT = VIT + VZT , (A16)

roe Vie - obvem rasa, sBbilleAluero u3 Tpybonposoaa A0 ero OTK/AoUYeHUs, M3;

VZT - 0bbem rasa, sbilieawiero n3 TDY6OI'IpOBO,£I,a Nnocne ero OTKAKYEHUA, M3;

Vie=4T  (a17)



rae g -pacxonrasa, OI'Ipe,CI,EI]FIEMbIﬁ B COOTBETCTBUU C TEXHOJZTIOTMYECKUM pernameHTom B 3aBUCUMOCTU

. 3 -
OT AassieHns B TpybonpoBoae, ero AMameTpa, TemnepaTypbl ra3oBoi cpeapl U T.4., M™ - C
T - Bpema, onpegensaemoe no A.1.2, c;

Vor = 0,012, (P Ly + 15 Ly + .o+ 17L,) , (A18)

roe P, _ makcumansHoe JasneHune B TPybonpoBoAe Mo TEXHO0rMYECKOMY pernamenTy, Kla;
N.2...n - BHYTPEHHUI paguyc Tpy6ONpoBOAOB, M;

Ly u- ANvHa TpybonpoBoAOB OT aBapMMHOro annapaTa 40 3a4BUNKEK, M.

A.2.7. Macca napoB }WAKOCTU M, NOCTYMMBLIMUX B MOMELLEHNE NPU HAZIMUNN HECKOSIbKMX MCTOYHMKOB
ncnapeHusa (NOBEPXHOCTb PA3ANTON KUAKOCTU, MOBEPXHOCTb CO CBEMEHAHECEHHbIM COCTaBOM, OTKPbITblE
€MKOCTU 1 T.M.), ONPEeaenseTca U3 BblparkeHns:

m=m,+ My, +My o0 (A.19)

roe mp - MacCCa XNAKoCTu, MCFIBpVIBLLIEﬁCFI C NOBEPXHOCTU pa3nBa, Kr,

Moy - macca KNOKOCTH, MCI'IapMBLUGI‘aCﬂ C HOBerHOCTEVI OTKPbITbIX €MKOCTEN, Kr;

M5 op - Macca MUAKOCTM, UCMAPUBLLENCA C NOBEPXHOCTEN, Ha KOTOpble HaHeceH MpUMEeHAeMbIN

COCTaB, Kr.
Mpu 3TOM Kaxkaoe 13 cnaraembix B popmyne A.19 onpegensetcsa no popmyne

m=WF.T (a20)

-2

’

-1
roe W - MHTEHCUBHOCTb Mcnapenusa, KI'-C M

F

u - NaoWadb UCNapeHua, M2, onpegenaemana B COOTBETCTBUU C A.1.2 B 3aBUCMMOCTM OT MaccChl

swuakoctn My | sbilweawen B nomeLlteHme.

Ecnn aBapuitHas cuTyauus cBA3aHa C BO3MOMHbIM TMOCTYM/JIEHMEM XUAKOCTU B pPachblIEHHOM
COCTOSIHMM, TO OHa AONXKHa ObiTb yuTeHa B dopmyne A.19 BBeAeHMEM AOMNONHUTENLHOIO C/lAaraemoro,
YUMTbIBAOWErO OO0 Maccy NOCTYNMBLUEN KUAKOCTM OT PacnblIfOWMX YCTPOUCTB, UCXoAA U3
NPOAO/IKUTENBHOCTM UX PAbOT.

Macca nmapoB XWAKOCTM, MOCTYMMBLIMX B MOMELLEHME MPU ABAPUMAHOM CUTyaLMU, MOXKET ObiTb
onpeaeneHa 3KCNepUMeHTaIbHO MAN PACYETHLIM MYyTEM.

A.2.8. Maccy napos m, , KI, BbllWegwyro B nomeulleHne XNAKoCTtn, onpeaenAaroT B COOTBETCTBUN C
A.l.2.

-1 -2
A.2.9. WHTeHcMBHOCTb wucnapeHna W, KI'-C ‘M ~, onpegensercA MO CAPABOYHbIM U
3KCMepMMeHTaIbHbIM AaHHbIM. [11A HEHarpeTbIX Bbille pacyeTHOM TemnepaTypbl OKpy»Katowen cpeabl JIBXK
NpW OTCYTCTBUM AaHHbIX AONyCKaeTca paccumTbiBate W no dopmyne

w=10"° NM -PH , (A.21)

rae 1 - koadduLmMeHT, NpUHMMaemblii No Tabanue A.3 B 3aBMCUMOCTH OT CKOPOCTH 1 TEMNEPaTypbl
BO3AYLWHOro NOTOKa Hag, NOBEPXHOCTbIO UCNAPEHUS;

PH - flaB/IeHMe HaCbIWeHHOTro Napa Npu pacyeTHOM TemnepaTtype tp , onpegensaemoe no CrpaBoYHbIM
AaHHbIM, Kla;
M - monApHaa macca, Kr X K X MOJib.



3HavyeHune KoadodunumeHTa T & 3aBucumocty ot CKopocTH
M TemnepaTypbl BO34YLWHOro NOTOKa

CKOpOCTb BO3A4YLUHOrO NOTOKa B

3HaueHme koapduumenta 7 npu Temnepatype °C, Bo3ayxa B

nomeuieHnun, M - ¢’ NnomeLLeHNN
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

Tabnuua A.3



A.2.10. Macca napoB m, Kr, Ipy UCNapeHnmn KULKOCTU, HarpeTol Bbllle pacyeTHOM TeMnepaTypbl, HO
He Bbllle TeMMepaTypbl KUNMEHUA XUAKOCTU, ONPeaensneTca No COOTHOWEHUIO

m=0, OZW-}; C"‘L—m“ (A.22)

nucn

rae Cx - yOenbHas TeMnOEMKOCTb JKMAKOCTM MPWU  Havya/lbHOW TemnepaType MWchnapeHus,
-1 -1
Hx-xr -K™ .
ann - YAenbHaAa Tennota WwucnapeHuma XUOKOCTKh npu HayaNbHOWM TemMnepartype WwcnapeHwusa,

-1
onpegensemas no cnpasoyYHbIM AaHHbIm, LK - KT

MpyY OTCYTCTBUM CNPABOYHbIX AAaHHbIX AOMYCKAETCA PaccYmUTbiBaTb L.w no dopmyne

_19,173-10°- BT’
(T4 C,+273,2) - M A23)

roe B, C, - komcTaHTbI ypaBHeHUs AHTyaHa, onpeaensembie No CNpaBoYHbIM AaHHbIM 414 AaBAEHUS
HaCbILLEHHbIX MapoB, M3MepaemMoro B Kla;

T, - nayanbHas TemnepaTypa HarpeTom »Kmakoctu, K;
M - MonsipHaA Macca, Kr X K X MO/b.
dopmynbl A.22 n A.23 cnpaBeaMBbl ANA KUAKOCTEN, HAarPeTbiXx OT TEMNepPaTypbl BCMbIWKK U Bbile

Npv YCNOBUK, YTO TEMMEPATYPA BCMbILWKKN }KUAKOCTU NPEBbLIWAET 3HAYEHMUE PacyeTHON TeMnepaTypsl (tp) .
A.3. PacyeT M36bITOYHOrO AaBNEHNA B3PbIBA A/1A FOPHOYMX Nblaek

A.3.1. Pacuet usbbitouroro aasnenus AP | kMa, nponssoaunTtcs no dopmyne (A.4), rae KO3GPULMEHT
Z y4acTns B3BELUEHHOW Nbl/IM B TOPEHUM PACCYUTBLIBAIOT NO popmyne

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

roe F - maccoBaa A0NA 4acTuL, MblAKM PasMepoM MeHee KPUTUYECKOro, C NpeBbllleHMeM KOTOPOro
aspoB3BeCb CTAHOBWUTCA HecnocobHOW pacnpocTpaHATb naams. B oTcyTcTBME BO3MOMKHOCTM MOydYeHUA
cBeAeHN ANA OLEHKM BeNndYnHbl F aonyckaetca npuHmumaTth F = 1.

K nbinam, cnocobHbiM 06pa3oBbiBaTb roptoyMe MblieBo3gyliHble CMecu, OTHOCAT AMchnepcHble
MmaTepuanbl, XapaKTepusylolMecs HaaMdMem  MOKasaTesfel  MOXapHOM  ONacHOCTM:  HUMKHUM
KOHLEHTPaLMOHHbIM NPeaenoM pacnpocTpaHeHUsa NaaMmeHu, MakCMManbHbIM AaBleHUeM, Pa3BUBaeMbIM
npu cropaHuy NblaeBo3aylHon cmecn (6onee 50 KIMa), U CKOPOCTbIO €ro HapacTaHuA, MUHUMANbHbIM
B3PbIBOOMACHbIM COoAepKaHnem Kncnopoga meHee 21% (06.).

A.3.2. PacuyeTHyl0 Mmaccy B3BelleHHOW B ob6beme MOMELEeHMA NblIM M, Kr, obpasoBasluelica B
pe3y/bTaTe aBapuitHOM CUTyaLun, onpeaenstot no opmyne

mB3 +maB
m=ming C_ .V, (25)

Z

rae M, - pacyeTHas macca B3BUXPUBLLENCA MbIAW, Kr;

M., - pacueTHas macca nbiin, NOCTYNUBLLEN B NOMELLEHWNE B pe3yNbTaTe aBapuMHOMN CUTYaLLUM, Kr;
. -3

C., - CTEXMOMETpPMYECKAsA KOHLEHTPALMA roptoyelt Nblain B aspos3secu, KT'*M ~ ;

Ve - pacyeTHbIi 06bem MblNEBO3AYLWIHOrO 06aaKa, 06pPa3oBaHHOrO MPW aBapuUHON CUTyauuun B
obbeme nomelLeHUn, m3.



B oTCyTCTBME BO3MOMHOCTM MOJYYEHMA CBEAEHNI ANA pacyeTa Ve [0MyCcKaeTca NpMHUMaTb

m=m,+m, (A.26)

A.3.3. PacueTHyto maccy B3suxpmsLueiica nbiav "; onpeaenaioT no popmyne
m, =K, -m, (a27)

roe KB3 - AONA OTNOXMBLUENCS B MOMELLEHMUW Mbl/IN, CMOCOOHOM NepeinTh BO B3BELLEHHOE COCTOAHNE
B pe3y/ibTaTe aBapuUMHOM cuTyauuu. MNpu OTCYTCTBUM IKCNEPUMEHTAJIbHbIX CBEAEHUN O BEIMYUHE K,
O0NYyCKaeTca NPUHUMATD K, = 039;

M, - macca OTNOXMBLUEICA B MOMELLEHUM NbIAK K MOMEHTY aBapum, Kr.

A.3.4. PacueTHyI0 Maccy Mbian, NOCTyNMBLLIEN B NOMELLEHWNEe B pe3ynbTaTe aBapuitHom cutyauun, My,
onpeaenaoT no popmyne

m,, =(m,, +qT)K, (a28)

roe M., - macca roptoyeit nbinu, BbibpacbiBaemMolt B NOMeLLLeHME 13 annaparTa, Kr;
g - NPOU3BOAUTENBHOCTb, C KOTOPOI NPOAONKAETCA NOCTYNAEHME NbINEBUAHbIX BELWECTB B aBapUAHbIA

-1
annapat no TpybonpoBoAam 40 MOMEHTa UX OTKAoYeHusa, KI'-C  ;
T - Bpems oTKAtoYeHUs, onpegensemoe no A.1.2 (8), c;

K, . K03pDMUMEHT NblNEHMSA, NPEACTaBAAIOLMIA OTHOLIEHWE MACChl B3BELLEHHOW B BO3AYXE MblAN KO
BCel Macce NblAKn, NOCTYNMBLUIEN U3 annapaTa B nomelleHne. Mpn OTCYTCTBMM SKCNEPUMEHTANbHBIX AaHHbIX

O Be/InYnHe Kn [ONyCKaeTcA NPUHUMATb:
- Kn =0,5 . ONA NblNel ¢ AUCNnepcHOCTbio He meHee 350 MKM;
- Kr{ =1,0 _ ONA NblNel ¢ AMCnepcHoCTbio MeHee 350 MKM.

Beanunny M. npuHumatot B cootsetctemm c A.1.1 n A.1.3.
A.3.5. Maccy OTN0XUBLIENCA B MOMELLEHUWN MbIAM K MOMEHTY aBapum onpeaenatoT no popmyne

ol

_KF
m_ = % (ml-i—mz),(A_zg)

roe Kr - 4ONA roptoYent Nbisiv B 06LLEN Macce OTN0XKEHUI MNblaw;

K

y - KoapoduumneHT apdeKkTMBHOCTM Nblneybopku. MpuHumatoT paBHbim 0,6 npu cyxon u 0,7 - npu

BNAXKHOW Mblneybopke (pyyHoit). Mpu mexaHM3MPOBAHHOM BaKyyMHOWM NblaeybopKe ans pOBHOMo nosa Ky
NpUHUMatoT paBHbim 0,9; ansa nona ¢ BbibonHamu (4o 5% nnowaan) - 0,7;

M, - macca nbinmn, oceaarollel Ha TPYAHOAOCTYNHbIX ANA YGOPKM NOBEPXHOCTAX B MOMELLEHUN 3a
nepuoa BpeMeHU MeKay reHepasibHbIMU YOopKamu, Kr;

M, - macca nbinn, ocepatolein Ha AOCTYNHbIX A8 YBOPKM NOBEPXHOCTAX B MOMELLEHUM 33 Nepuog,
BPEMEHWN MeKAY TEKYLLMMU YOOPKaMMU, Kr.

Moa TPYyAHOOOCTYNHbIMM Ana yBOpKM nNaowaaaMmv nogpasymeBaloT TaKuMe MNOBEPXHOCTU B
NPOU3BOACTBEHHbIX MOMELLEHMAX, OYMUCTKA KOTOPbIX OCYLLECTBAAETCA TONbKO MPW FeHepasibHbIX
nblneybopKax. [oCcTynHbIMU a5 YOOPKM mecTamm ABAAIOTCA NMOBEPXHOCTM, Mblib C KOTOPbLIX YA3NAETCS B
NpoLLecce TEKYLLMX NblNeybopoK (eXKeCMEHHO, eXXeCyTOUYHO 1 T.1.).

A.3.6. Macca nbin ™, (l =1 2), ocefalolWeln Ha pPas/IMYHbIX MOBEPXHOCTAX B MOMELLEHUU 3a
meKybopoyHbIli nepunog, onpeaensaetca no ¢opmyne



m,=M (-a)p,([i=1; 2) (a30)

- MaccCa nblan, BblAENAKOLWAACA B obbem nomeuleHnA 3a nepuog BpemMeHn mexagy

roe M, = ;MU

reHepasibHbiMun nbmey6op|<aN\M, Kr,

Mlj - MacCcCa nblaun, eblaenaeman ep,MHmu,eﬁ nblnAawero OﬁOpy,CI,OBaHMFI 3a yKa3aHHbIl71 nepwuoa, Kr,
M, = ZMz_,
J

TEKYLWMMU MblneybopKamu, Kr;

- Macca NbliY, BblAENAOWAACA B 06beM NOMELLEHUA 332 NEPUOL BPEMEHU MEXKAY

sz - Macca nbln, Bblaennemas eguHULEN Nbinawero obopyaoBaHUA 3a YKa3aHHbIA Nepuoa, Kr;

O . pona sblgenawouieiica B 06bEM MNOMELLEHMA MblAM, KOTOpas YAANAETCA  BbITAXKHbIMMU
BEHTUAALMOHHBIMU CUCTEMaMK. [1PU OTCYTCTBUM SKCMIEPUMEHTANbHBIX AaHHbIX 0 BeanunHe & nonaratot

ﬂ1, ﬂz - Aonn Bblgensoulencs B obbem nomelleHWs Nblin, ocefaroleit COOTBETCTBEHHO Ha
TPYAHOAOCTYMHbIX U AOCTYMHbIX A151 yDOPKM NOBEPXHOCTAX MOMELLEHUA (B +pB,=1),

Mpw oTCyTCTBMM CBEAEHUN O Ko3dduumeHTax ,Bl " :Bz [,0NyCKaeTca NPUHUMATD 181 =1 , ﬂz =0

A37. M, (i=1;2) MOryT ObITb TaKXe onpeaeneHbl 3KCNepUMEHTaNbHO (MM MO aHaforMu ¢
AencTeyoLlMMK 0bpasamm NpomM3BoACTB) B Nepnoa MakCMmanbHOM 3arpy3kun obopyaosaHma no ¢opmyne

M, =) (G, F)r, (i=1; 2),(a31)
j

2
roe Glj, sz - UHTEHCUBHOCTb MbINEOT/0KEHNI COOTBETCTBEHHO Ha TPYAHOAOCTYMHbIX Flj (M7) "
2
-2 -1
AOCTYMNHbIX sz (M) naowagax, Kr-M “-C ;
71, T2 - NpOME’KYTOK BPEMEHM COOTBETCTBEHHO MEXY FreHepabHbIMU U TEKYLLMMM NblaeybopKamu,

A.3.8. B Tabavue A.4 npusedeHbl TUNWUYHbIE MNpPeAenbHO AOMYCTUMble 3HAYeHUsA W3BbITOYHOro
[ABNEHUNA C TOUYKWN 3pEHUA NOBPEXAEHNA 34aHUA.



TunuyHblie NpeaenbHO A0MNYCTUMbIE 3HaYeHUA
N36bITOYHOTO AaBNeHNA C TOYKU 3peEHNA NoBpeXAEeHNUA 3,D,aHVIl7I

CreneHb nopaxeHwuma

TununyHble NnpeaenbHoO
AonyCcTnmMmble 3Ha4YeHUA
M36bITOYHOIO pasneHus, KlMa

MonHoe paspylueHne 34aHni 100
50%-Hoe pa3pyLieHue 3gaHNM 53
CpeaHuve noBpexKaeHns 3gaHum 28
YMepeHHble NoBpeXAeHMA 34aHUN (NoBpeXaeHMe BHYTPEHHNX 12
neperopoaok, pam, Asepen 1 T.n.)

HUXXHWI nopor noBpeXXaAeHUA YesioBeKa BOJIHON AaB/ieHUs 5
Manble noBpexaeHus (pa3buTa 4acTb OCTEKNEHMA) 3

Tabnnua A.4



A.4. OnpegeneHune M36bITOYHOrO AaBAEHUA AN CMECEN, coAepKallLMX roptoUmne rasbl (Napbl) v Nbian

PacuyeTHoe u3bbitouroe gasnerne AP ana ruBpuaHbix cMeceil, COAEPKaLLMX roproyme rasbl (napbi)
1 NblaK, onpeaenseTtca no popmyne

AP = AP + AP, (p32)

roe AP _ y36biTounoe [aBneHune, BblYMCAEHHOE ANa roptodero rasa (napa) B cootsetcteun c A.2.1um
A.2.2;

AP2 - n36bITOYHOE AaBneHWNE, BbIYNC/IEHHOE A5 roproYelt Nbian B cooteetcTemm ¢ A.3.1.

A.5. OnpegeneHne U3BbLITOYHOrO AABAEHUA ANA BELWECTB M MaTepuanos, CNOCOBHbIX cropaTb Npu
B3aMMOAENCTBUN C BOAOM, KUCIOPOAOM BO3AYXa UK APYT C APYrom ¢ 06pa3oBaHMEM BOJIH AaBAEHUS

PacyeTHoe K36bITOMHOE AaB/eHUe AP ONA BewecTB WU maTepuanos, CnocobHbIXx cropaTb npwu
B3aMMOAENCTBMM C BOAOW, KNCIOPOAOM BO3AyXa UAWN APYT C APYrom, onpeaenatoT no A.2.2, nonaranZ=1u

NMPMHMMan B KadyecTse H, 3HEepruio, BbIAENAOLWYIOCA MPU MX B3aUMOAENCTBUM (C y4eTOM CropaHus
NMPOAYKTOB B3aUMOAENCTBUA [0 KOHEYHbIX COAMHEHUI) AN SKCNEPMMEHTA/IbHO B HAaTYPHbIX UCMbITaHUAX.

B cnyyae, Korga onpeaenntb BeNUYUHY AP ne npeacTaBnAeTCcA BO3MOMHbIM, cneayet NPUHMMATL ee
npesblwatowwei 5 KMa.

MpunoxeHne b

METO/, PACHETA MAKCUMAJIbHbIX PASMEPOB
B3PbIBOOIMACHbIX 30H, OTPAHNUYEHHbBIX HUAKHUM KOHUEHTPALUMOHHbLIM
NPEAE/IOM PACMPOCTPAHEHWA NNAMEHW TA30B U MAPOB *XWUAOKOCTEN,
PASMEPOB 30H NOPAXEHUA MPU PEAJTUSALUNN NMOXHKAPA - BCTMbILLKHA

b.1. Pagnyc Ry (m) » BbIcOTa Zyxap (M) 30HbI, orpaHuuyMBatome 0b6nacTb KOHLLEHTPALUNA,
NPEBbIWAOWMNX HUKHUA KOHUEHTPALUMOHHbIA Npeaen pacnpocTpaHeHusa naameHu (manee - HKMP), npu
HenoABWMKHOM BO34YLLIHON cpeae onpeaenseTcsa no Gopmynam:

Ans roptoymx rasos (aanee - IT)

N
Ryyp =7,8- IOTHKHP , (5.1)

033
Zyge = 0,26- # (62)

- Charre
ans napos NIBXK

. 033
Ryyrp =7.8- m . (5.3)

033
Zgaw =0,26-| — | 5

Pr * Crxne



roe M. - macca [T, nOCTYNMBLLErO B OTKPbLITOE NPOCTPAHCTBO NPU NOXaPOONACHOW CUTyaLLUK, Kr;
Pr - nnoTHocTb [T Npu pacyeTHO TemnepaType 1 aTMOChHEPHOM AaBNEHUM, KI/M3;

M, - macca napos JIB}K, NOCTyNMBLIMX B OTKPbITOE NPOCTPAHCTBO 33 BPeMA UCNapeHUs, Kr;

Pu - nnoTHocTb napos JIBXK npu pacyeTHoii Temnepatype, Kla;

Chke - HUKHMI KOHLLEHTPaLMOHHbIN Npeaen pacnpocTpaHeHusa naamexu I nav napos, % o6.
3a Havano oTcyeTa ropM3OHTaIbHOTO PasMmepa 30Hbl MPUHUMAIOT FEOMETPUYECKMIA LLEHTP NPOAUBA, a

B C/lyyae, ecnu Ryxne meHble rabapuTHbIX Pa3MepoB NPO/INBA, - BHELLHME FrabapuUTHbIe pa3Mmepbl NPO/MBA.

Mpn HeobxoAMMOCTM MOMKEeT ObiTb YY4TEHO B/IMAHME PA3/IMYHBIX METEOPOSIOFMYECKMX YC/IOBUIM Ha
pa3mepbl B3pbIBOONACHbIX 30H.

b.2. B cnyyae o06pa3oBaHWs NApPOBO3AYLIHOM CMECUM B HE3arpoOMOXKAEHHOM TEXHONOrMYECKUM
060pya0BaHMEM NPOCTPAHCTBE U €ro 3aXKUraHUM OTHOCUTENIbHO C1abbiM UCTOYHMKOM (Hanpumep, UCKPOIA)
CropaHue 3Toi CMeCcK NPOUCXOAUT, KaK NpPaBuao, ¢ HE6ONbWMMU BUANMbBIMU CKOPOCTAMM NaameHu. Mpu
3TOM aMNANTYAbl BOIHbI iaBJE€HUA MaJibl U MOTYT HE MPUHUMATbLCA BO BHUMAHUE MPU OLLEHKE NOpaXKatoLLLero
BO34elcTBMA. B 3TOM ciyvyae peanunsyetca TaK HA3blBAaeMbld MOXKap-BCMbIWKA, NPM KOTOPOM 30Ha
nopaxkeHWsa BbICOKOTEMMNEPATYPHbIMU NPOAYKTAMW CropaHWA MapoOBO3AYLWHON CMeCUM NpPaKTUYeCKn
COBMAAAET C MAKCMMaNbHbIM pasmepom obJsiaka NPOAYKTOB CropaHua (T.e. MOPa*kaloTcA B OCHOBHOM
06beKTbI, Nonagatowme B 3To 061aKo). Pagmyc Bo3aeicTBMA BbICOKOTEMMNEPATYPHbIX NPOAYKTOB CropaHma

NapoBo3zAyLHOro o6aka Npu noskape-scnbiwke Kr onpeaensetca dopmynoii
Ry =12 Ryypp , (B.5)

roe Ryrp - FOPU30HTa/IbHbIN pa3mep B3PbIBOOMACHON 30HbI, onpeaensdembit no ¢opmyne b.3
HaCTOALLEr0 NPUNONKEHNS.

MpunoxeHune B

METO/, PACYETA MHTEHCMBHOCTU TEM/I0BOIr0 U31YYEHWUA
MPU NOMAPAX NMPOJIMBOB JIETKOBOCM/TAMEHAIOLLINXCA
N TOPHOYUX KUOKOCTEMN

B.1. MHTEHCMBHOCTL  TensoBoro n3nyyeHuA q (kBT/m2)  ana noapa nponmea
nerkosocnnameHsatowmxca (/IBXK), roproumx xuakocteit (M), cxuxeHHoro npupogHoro rasa (CNr),
CXUXKEHHoro yrnesogopoaHoro rasa (CYl) onpeaensierca no ¢opmyne

q:Ef-Fq-T,(B.l)

E

roe ©f - cpegHenoBepxHOCTHAA MHTEHCUBHOCTb TEMNI0BOTO U3YHEHUA NaameHn, KBt/m2;

Fq - YyrnoBou KoappuumneHT 0b6ay4yeHHOCTH;

T - koappULMeHT nponycKaHna aTmochepbi.

3HayeHue Ef NPUHUMaEeTCA Ha OCHOBE MMEIOLWNXCA IKCNEePUMEHTa/IbHbIX AaHHbIX WU NO Ta6nmu,e
B.1.



Tabnunua B.1

CpE,D,HEI'IOBerHOCTHaFI NNOTHOCTb TENJIOBOIO U3NYy4EHUA

nAaMeHn B 3aBUCUMOCTU OT ANaMETPa o4ara U yaenbHaa

MaccoBafA CKOPOCTb BbIroOpaHMUA ANA HEKOTOPbIX XXUAOKUX
yrnesogopogHbiX Tonane

Ef , KBT/M2, npud, m
Tonanso m', kr/(m2 x c)
10 20 30 40 50
cnr 220 180 150 130 120 0,08
CYT (nponan-6yTaH) 80 63 50 43 40 0,1
BeH3nH 60 47 35 28 25 0,06
[AunsenpHoe TonNnamMBo 40 32 25 21 18 0,04

MpumeyaHue. na aMameTpos odara meHee 10 m namn 6onee 50 m cnegyeTt NPUHUMATD E

/ TaKoOM e,
KaK 1 ana odyaros auametpom 10 m n 50 m cooTBETCTBEHHO.

Mpy OTCYTCTBUM [AaHHbIX ANA HedTU U HepTenpoAyKTOB AOMNYCKAETCA BEIUUYUHY Ef (kBT/Mm2)
onpeaenstb no popmyne

E,;=140-¢™% +20-(1-¢ ) 5o

roe d - a¢ppeKkTUBHbLIN AMaMeTp NPO/IMBaA, M;
€ - OCHOBaHWe HaTypanbHOro norapudma, pasHoe 2,7.

Mpy OTCYTCTBUM AaHHbIX AN OAHOKOMMOHEHTHbIX }KUAKOCTEW A0NYCKAETCA BENUUYNMHY Ef (kBT/M2)
onpeaensatb no popmyne

P :0,4-m'-HCF

S /
(1+4._j ,(B.3)
d

roe m' - yaenbHaa MaccoBas CKOPOCTb BbiropaHua, Kr/(m2 x c);

H, . yAenbHas TenaoTa cropaHms, KIAX/Kr;
L - ANMHA NnameHu, M.

Mpu OTCYTCTBMM AaHHbIX AN OAHOKOMMOHEHTHbIX XMAKOCTEN AonycKaeTca BeanymHy m', Kr/(m2 x c),
onpeaenaTtb No popmyne

o 0.001-H,
L, +C,(T,-T,) (B4

L

raoe ~g -yaenbHaa TeNN0Ta UCNapeHna XNMAKOCTHU, K,ﬂ,)-l-(/l-(l','

Cp - yAe/ibHaA TENI0EMKOCTb KUAKocTH, KK/ (Kr x K);

T,

b - TEeMNepaTypa KUMeHUsa XRULKOCTU Npu aTmochepHOM aasneHuu, K;

T

« - TEMMepaTypa OKpyxKatolen cpeabl, K.

Ona MHOrOKOMMOHEHTHbIX CMECEN KUAKOCTeM A0MyCcKaeTca onpeaeneHne 3HadeHuin Ef M m' no



KOMMNOHEHTaM, ANA KOTOPbIX BETNYUHDI Ef M m' MaKCMMasbHbl.

B.2. YrnoBsown KoadppuumneHT 061y4eHHOCTH Fq onpegensetca no popmyne

F, =\F+F; ,(B5)

roe FV, FH - d)aKTOpr O6I'|yquHOCTM Aana BepTVIKa/'IbHOﬁ n I'OpM3OHTaJ'IbHOl7| naowaaok,

COOTBETCTBEHHO, onpeaensemble A1a NA0OWaA0K, PacnoNoKeHHbIX B 90° ceKTope B Hanpas/ieHUM HaK/IoHa
naameHu, No cneayrolmm popmynam:

2 2 .
—E-arctgD+ E-| £ +(b+1)y —2-b-(1+a-sinb) arctg(ADjJrcosQX
r 1 A-B C
V a a'b—Fz-Sinﬁ FZ'SiHH ,(BG)
x| arctg +arctg| —————
F-C F-C
1) sin@ a-b—F*-sin@ F?.sin@
arctg| — |+ ——| arctg +arctg| —— | |—
o - a2+(b+1)2_2-(b+1+a-b-sin6) (A-D ,(B.7)
B -arctg| ——
A-B B
a=2L
2-X
hb=""

A=J(@®+(b+1) =2-a-(b+1)-sinf) , (8.10)

B=+J(a®+(b—1=2-a-(b—1)-sinf) , (8.11)

C= \/(1 +(b*=1)-cos’ ), (B.12)

b-1
D= || —
(b+1j , (B.13)

_ a-cos@
b—q-sing’ B

F=./(b*-1),(B.15)

roe X - paccTosHWe OT reOMeTPUYECKOro LeHTPa NPoanBa A0 061y4aeMoro o6beKTa, m;
d - adpPeKTUBHbIN gMameTp NPoanBa, m;



L - 4IMHa NAameHun, m;

0 - YFON OTKJOHEHMA NAaMeEHM OT BEPTUKAAM NoA AeACTBMEM BETPA.

[Ons nnowanokK, pacnonoXeHHbIX BHE YKa3aHHOIO CEKTOpa, a TaKKe B C/ly4asaXx OTCYTCTBUS BeTpa
¢dakTOpbl 06/1Y4EHHOCTM N BEPTUKANbHON U TOPU3OHTA/IbHOM MIOWAA0K PaccyMTbIBalOTCSA Mo dopmMyaam
B.6 - B.15 1 B.18, npuxumas & =0

3ddeKkTMBHLIN anameTp nponunsa d (M) paccunTbiBaeTca no popmyne

4.F
d=,— (8.16)
T

roe F - nnowaab nponnea, m2.
OnvHa nnamenun L (M) onpegensaetca no dopmynam:

npu Us =1

, 0,67

m
L=355d- p.oJgd 4" (8.17)
npu s <1
, 0,61
m
L=42-d. e G

roe

roe m' - yaesnbHas MaccoBas CKOPOCTb BbIropaHusa TOMamea, Kr/(m2 x c);
P - NNOTHOCTb OKPYXKaloLLero Bo3ayxa, Kr/m3;
Pu - NNOTHOCTb HACbILLEHHbIX NAaPOB TOMN/IMBa NPU TeMnepaType KUneHua, Kr/m3;

Wo - ckopocTb BeTpa, M/c;
g - ycKkopeHue csoboaHoro nagexmsa (9,81 m/c2).

Yron oTKAOHEHUA NAameHun oT BEPTUKaAn non, AEVICTBMEM BETpa 0 paccynTbIiBaETCA NO d)opN\yne

l, npmu,. <l

cos@ =
u*—o,sj npu u, >1° (B.20)

KoaddunumMeHT nponyckaHus aTmocdepbl © Ans noxapa Npoavea onpeaensietcs no popmyne
r=exp[-7-107" (X -0,5-d)] . (8.21)

B.3. B T1abauue B.2 npeacTtaBieHbl TUMUYHbIE 3HAYEHUS MpeaesbHO A0NYCTUMOM MHTEHCMBHOCTU
TENN0BOro U3/ly4eHMA ANA PA3/IMYHbIX CTENEHEN NOPaXKeHUA YeNI0BEKA U MaTePUaoB.



TunuyHblie NpeaenbHO A0MYCTUMblE 3HAYEHUA MHTEHCUBHOCTU
TENNOBOro n3nyd4eHmAa anAa pasindHbIX cTeneHem nopaxeHwuma

4Ye/sioBEKa U noBpeX4eHNA maTepnasios

CreneHb nopaxeHuma

TUNUYHbIE NPeaenbHo
[OMNYCTUMbIE 3HaYeHnsa
MHTEHCUBHOCTU TEMN0BOrO
nsnyyeHusa, KBt/m2

Be3 HeraTMBHbIX NOCAEACTBMI B Te4EHNE A/INTE/IbHOTO BPEMEHM 1,4
Be3sonacHo ana yenoseka B Hpe3eHTOBOM ogeKae 4,2
HenepeHocumas 6osb yepes 20-30c 7,0
Osor 1-i1 cteneHun yepes 15-20 ¢

Osor 2-1 cteneHun yepe3 30-40 ¢

BocnnameHeHMe XN10MNKa-BOIOKHA Yepes 15 muH

BocnnameHeHue ApeBeCcUHbl, OKPaLLeHHON MACASHOM KPacKol no 17,0
CTPOraHoM NOBEPXHOCTH; BOCNAaMeHeHNe daHepbl

HenepeHocrmas 6osb yepes 3-5c¢ 10,5
Oxor 1-i1 cteneHun yepes 6 - 8 ¢

Osor 2-1 cteneHun yepes 12 - 16 ¢

BocnnameHeHMe ApeBeCcUHbI C LIEPOXOBATOM NOBEPXHOCTHIO (BAAXKHOCTb 12,9
12%) npu anntenbHocTn 0bnyyeHns 15 MuH

BocnnameHeHue gpeBecuHbl, OKpaLLIEeHHOM Mac/iAHOM KpacKol no 17,0

CTPOraHol NOBepPXHOCTU; BOCNaameHeHne daHepbl

Tabnuua B.2



MpunoxeHune I

METO/, PACHETA PASMEPOB 30H PACMNPOCTPAHEHUA OBJTIAKA
FTOPHOYNX TA30B 1 MNAPOB NP1 ABAPUN

CywHocTb meToaa

B HacToAWwEeM NPUNONKEHUWN YCTAHOBAEH MOPALOK pacyeTa U3MEHEeHMA BO BPEMEHM KOHUEHTpauuu
rasa B 06/1ake NpyM MrHOBEHHOM BblBPOCE U HEMPEPbIBHOM UCTEYEHUM CHUMKEHHOTO Yr/1eBOL40POAHOrO rasa
(cyr).

1. MrHoBeHHbIN Bbibpoc CYT

r.1.1. MrHoBeHHbI Bblbpoc CYI MOMKeT MpPOUCXOAWUTb MPU MOBPEXKAEHUU pesepByapa WAWU MHOMO
annapaTa, B KoTopom CYI HaxoamTca Nog, AaBAeHUEM.

3a cueT BHyTpeHHel sHeprun CYI ero maccoBasa Aona O MrHOBEHHO ucnapseTtca, obpasya c
KanenbKamm »KUAKOCTM 061aKo a3p0o30/A. 3a cyeT HONbLUMX CKOPOCTE BUXPEBbIX MOTOKOB MPOMCXOAUT
6bICTPOE BOB/EYeHMe B 06/1aK0 BO34yXa U BbICTpoe ncnapeHue octasweica yactu CYT.

Maccy Bo3gyxa MaOl Kr, MIrHOBEHHO BOBJIeKalOUWYyOCA B obnako AnAa TaKoro wucnapeHua,

paccunTbiBaloT No dopmyne

1-6)-M_-L
M, = U-0) My L, , (F1)
C,.(T,-T)+X,-L,

roe Mg - macca BblbpoleHHoro CYT, Kr;
Cp'a - yAeNbHaA TENN0eMKOCTb Bo3ayxa, Jx/(kr x K);
Lg - yAenbHasa Tennota napoobpasosaHus CYT, Ix/Kr;

T, - temnepaTypa okpyxatowero Bo3ayxa, K;

Tg - Temnepatypa Kunexnua CYT npu atTmocdepHom aasneHum, K;

X, - maccoBas 40NA BOAAHBIX NAapOB B BO3AYXE;
L, - yaenvbHas Tennota napoobpa3zosaHus Boapl, JK/Kr;

O - MaccoBas 014 MIHOBEHHO ucnapmailueroca CYT.
O onpeaenaoT U3 COOTHOLWEHNA

-C,,(T.-T,)

p-g

L

4

o=1-exp ,(r.2)

roe Cp_g - yaenbHas TennoemKkoctb CYT, K/ (Kr x K).

I.1.2. MprHumatot, Yto obpasosaslueeca obnako ApeiidyeT NO BETPY CO CKOPOCTbIO V,; = 0,6vB (v,

- CKOPOCTb BETPA) U MMEET B HauyaNbHbli MOMEHT Gpopmy LUMANHAPA, BbICOTa KOTOPOro paBHa ero paauycy. C
TeyeHMeM BpemMeHM BbicoTa 06/1aka yMeHbLUaeTca, a paanyc pacrer.

M3meHeHMe BO BpemMeHM paamyca, BbiCOTbl 0bnaka M KOHUEHTpauuu rasa B Hem B 3Tol ¢ase
(Ha3biBaemol dpaszon nageHun) onpeaenseTca NyTem pelweHns metogom PyHre-KyTra (peanvsoBaHHbIM B
BMAE CTaHAaPTHOW nNporpammbl Ha 9BM) cuctembl 06bIKHOBEHHbIX AndPepeHLnanbHbIX ypaBHEHUI



dM
dt

¢ = p rwria,a,v Ri™ +2p.a, '[%j'ﬂ'l"h ,(r.3)

t

dM 1,333
P A s

,(r.4)
dt MC,,+MC,,
0,5
d gh-(p,.-p,)
- = a4 ’ (FS)
d, Pea

rae M , - macca Bo3ayxa B obnake, Kr;

P, - NIOTHOCTb BO3AYXa, Kr/M3;
r - paguyc obnaka, m;
a,, a,, a,, a, - kosdduumentol (a, =0,7, a,=0,5, a,=1,07, a;,=0,3 pna xknaccos

ycToiumocTn A - B (Knaccbl yctoumsocTu gaHbl no Mackymuany, Tabnauua .1); 0,24 - pna C-B; 0,16 - ana E -
F);
Ri - u4ncno Puyapacora, onpegensemoe 13 COOTHOLLEHMA

Ri=(5.880"%g /(a2v?))(0y0 — ) 00

h - BbicoTa 06naKa, m;
T - TemnepaTypa 0bnaKa, K;

Tgr - TemnepaTypa 3eMHOI NOBEPXHOCTH, K;

Py .4 - NIOTHOCTb NAPOBO3AYLWIHOTO 061akKa, Kr/m3.



Knaccol ycToumnsocTv aTmocdepbl no Mackyunny

TununyHan .
Knacc no BepTuKanbHbIN FpagneHT TemnepaTypbl,
CKOPOCTb BETpPa, OnucaHue noroabl
Mackyunny K/m
m/c

A 1 BesobnauHo >>> 0,01

B 2 ConHe4yHo 1 Tenno >>0,01

C 5 MNepemeHHas 06/1a4HOCTb B TeYEHWNE AHSA >0,01

D 5 O6nayHbIi AeHb A 0b61ayHas HoYb ~ 0,01

E 3 MNepemeHHan 06/1a4HOCTb B TeYeHMe <0,01

HOuM
F 2 AcHaa Houb NHBepcua (oTpuuaTeNbHbIN rpagueHT)

Tabnuua .1



PelueHnem cucTeMbl BbllueyKa3aHHbIX ypaBHeHuit agnatotca sasucumoctn M, = M (t) ,T=T(t), r=

r(t).
[ns pelieHnsa cuctembl ypaBHEHUIA HEOBX0AMMbI AONONHUTE/IbHbIE COOTHOLIEHUSA

M, +M,
Pga = .(r.6
“ (M) (r) "
P P, ) \T

B KauecTBe KpuUTepuA OKOHYAHMA ¢a3bl nageHna NnpUHNMMaloT BbliNOJIHEHUE YCNOBUA

(Pea—r.)
P

<107 (r.7)

3asucumocTb h = h(t) HaxogMm 13 COOTHOLIEHMA

M, Mg T, 1
n(o)=| Loy B | [ L] L g
T

Pa Pe r (1)

I.1.3. Korga nnoTHOCTb NapoBO3AYLWHOIO 061aKka HE3HAYMTENIbHO OT/IMYAETCA OT MAOTHOCTU BO34yXa
(T.e. nocne okoH4YaHMA ¢asbl NafeHUs), ero ABUXKEHUE onpeaenseTcs Kak ¢asa naccMBHOM gucnepcun u
onucbIBaeTcA npoueccamm TypbyneHTHon audodysnu.

KoHLeHTpalmio ra3a B TOUKe C KoopauHaTamu (X, y, z) B ¢pa3e NnaccMBHOM ANCNEPCUMU ONPeaenaoT U3

dopmynbl

2M (x,—x )2 +y? z
C - £ .exp| e 20 -exp| —
(x,y,z) (27[)1’5 -of .022 exp eXp 20_22 ,(T.9)

2
20'y

rae O, O, - CPeAHEKBAAPATUYHbIE OTKNIOHEHWS, 3aBUCALLME OT BRNINUMHBI X, — X ;
X, - KoopAuHaTa ueHTpa obnaKa B HanpasneHUW BeTpa, M;

X, - KOOpAMHaTa TOYKM OKOHYaHWA Pasbl NaseHna, M;

o, (xc - xo); o, (xc - xo) 3aBMCAT OT Kaacca ycTonumnsocTu no Nackymny.

Mpu X, = X, npuHumaetca O, = I’/2,14, o.,=h/2,14;
2 2 2 2_ 2 2
npu x, > x, 0, +0,,+0,(x,—X,); 0. =05 +0. (x,—x,).
l.2. HenpepbliBHOE ucteveHue CYI
[ina onvcaHua HenpepbiBHOTO UcTedeHna CYT M3 pe3epByapoB MM MHbIX annapaTos NpeanonaraeTca,
4YTO pPe3y/bTUPYIOLLAA KOHLLEHTPaLWMA ra3a B NapoBO3AyLHOM 0bnaKe ABAAETCA CYMMOM KOHLEHTpaLUuii oT
OTAENbHBIX 31eMeHTapPHbIX Fa30BbiX 06LEMOB 1 PacCuMTbIBAaETCA No popmyne

2
4 20. X—X. 2 2
C(x,y.2)=2, 2 -eXp —u “exXp| — yz -exp _222 , (r.10)

1,5 2 2
J=1 (2”) ’ Gyj ) sz 20—)’/ 20—)’/ O-Zj

roe Q =m-7; - macca CYT B j-m aniemeHTapHOM 0b6beMme, Kr;

m - MaccoBas cKopocTb uctedenusa CYT, Kr/c;



X; - KOOPAMHATA LIEHTPA j-TO 3/1eMEeHTaPHOro 06bema, m;

Gyj ’

obbeme, m;

O ; - CPeAHEKBaAPATUYECKNE OTKIIOHEHNA PacnpeseneHNs KOHLUEHTPALWIA B j-M 3/1eMeHTapHOM

O'Zj BI.1.3.

O-y , Gz - onpeaenAarT aHaiorm4Ho O-yj ,

MpunoxeHune

METO/ PACHETA MHTEHCMBHOCTWM TEMNJ1I0BOIO N3NYYEHNUA
N BPEMEHU CYLLECTBOBAHMA OTHEHHOTO LLAPA

[.1. HTEHCMBHOCTb TEM/IOBOrO M3nyvyeHusa ¢ (KBT/M2) ana orHeHHOro lwapa onpeaenserca no
dopmyne B.1.
[.2. BennuunHa Ef onpeaenAaeTca Ha OCHOBE MMEIOLLIMXCA SKCNepPUMEHTaIbHbIX AaHHbIX. JJonycKkaeTca

NPUHUMATb Ef paBHoOM 350 KBT/Mm2.

[.3. 3HayeHue Ez onpegensetca no ¢opmyne

rae H - BbicoTta LEeHTPa OrHEHHOrO Wapa, m;

DS - 3pDEKTUBHbIN ANaMeTP OFHEHHOrOo Wapa, M;

r - pacctosaHue oT 06/y4aemoro o6bEKTa 40 TOYKM HA MOBEPXHOCTU 3EMAU HEMOCPEACTBEHHO NOA
LEHTPOM OFHEHHOrO Wapa, M.
0.4. 90 deKTUBHBIN AMAMETP OTHEHHOTO LWapa DS (m) onpepensetca no dopmyne

D, =6,48-m"* (n.2)

rae m - macca npoAayKrta, noCTynmeLlero B OKpy*xKatuiee npoCTpaHCTBO, Kr.

[.5. BennumHy H gonyckaetca npMHMMaTb paBHOM DS .

Bpema cyLectBoBaHMA OFHEHHOTO LWapa I (C) onpeaenserca no popmyne

t,=0,852-m** (0.3

[.6. KoaddpuumeHT nponyckaHma atmocdepbl 7 A5 OTHEHHOTO Lapa PaccymUTbiBaeTca no popmysie

T :exp{—7,0-104 NP+ H? —Z;S:|_(ﬂ.4)

0.7. B Tabanue .1 npeactasneHbl TUNWYHbIE 3HaYE€HUA NPeAenbHO AOMYCTUMbIX 403 Tenja0BOro
N3Ny4eHUs NPU BO3AENCTBUM OFHEHHOTO LWapa Ha Yenoseka.

Tabnunua 4.1



TUNU4YHbIe 3HaYeHMA NpeaesibHO A0MNYCTUMbIX 403 TENJ0BOro
N3Ny4eHNA nNpu BO3Ael‘;1CTBMM OrHEHHOTO Wapa Ha YenoBekKa

CreneHb nopaxeHua [o3a tennosoro nsyyenus, Ax/m2
Osor 1-1 cTeneHn 12-10°
OKor 2-1 cTeneHu 2.2. 10°
Osor 3-1 cTeneHn 32-10°

MpumeyaHue. [losy Tennosoro usnydenmna Q, [)xk/m2, paccunTbiBatoT no popmyne
Q = qtsl
roe q - UHTEHCUBHOCTb TENJIOBOIO U31y4e€HNA OTHEHHOTIO Wapa, BT/MZ;

t - Bpema cyuecrsoBaHnA OrHEHHOTO Wapa, C.

s

qu ts BbIHUNCNAKOT B COOTBETCTBUU C HACTOALLUNM NMPUNOKEHUEM.

MpunoxkeHue E

METO/[, PACHETA MAPAMETPOB BOJIHbl JABJIEHNA NP CTOPAHUU
FA30-, MAPO- M NbIJIEBO3AYLUHbIX CMECEW B OTKPbITOM MPOCTPAHCTBE

E.1. MeToAMKa KOIMYeCcTBEHHOM OLEHKM NapaMeTPOoB BO3AYLIHbIX BO/IH AaB/IeHWUA NPW CropaHnM raso-
, Mapo- 1 MblNEeBO3AYLWHbIX CMeceit

MeToanKa pacnpocTpaHAeTcA Ha c/y4yan BbiIGpoca ropoymx rasos, NapoB WaM NbiAn B aTMOCdepy Ha
NPOM3BOACTBEHHbIX O6bEKTaX.

OCHOBHbIMW CTPYKTYPHbIMW 3/IeMEHTaMM aNropPMUTMa PacyeToB ABNAIOTCA:

onpegeneHne 0Xnaaemoro pexmnma cropaHus obnaka;

pacyeT MaKCMMaNbHOIO WM36LITOYHOrO AaBAEHMA W MMNyAbCa Gasbl CKaTMA BO3AYLWHbIX BOJH
AaBNEHUA 4N PA3NUYHBIX PEXUMOB;

onpegeneHve AONONHUTE/NbHbBIX XapaKTEPUCTUK B3PbIBHOW HarpysKy;

OLEHKa NOpParKaloLLero BO34encTeums.

McxogHbIMM JaHHBIMKW AN pacyeTa NapameTpoB BOJIH AaBeHUA NPW cropaHum obnaka ABAsaoTCA:

BWA, TOPHOYEro BELLECTBA, coaeprKalierocsa B 06/1akKe;

KOHLIEHTPALIMA roptoYero BelllecTsa B CMecu Cr ;
CTEXMOMETPUYECKAA KOHLLEHTPALIMA FOPIOYEro BeLWwecTBa C BO34yX0M ch'

Macca roproyero BellecTsa, cogepxalleroca B obnake M, ¢ KOHUEHTpaLMel Mexay HUKHUM W

T?
BEPXHMM KOHUEHTPALMOHHbIM Mpeaenom pacnpoCTpaHeHUA naameHu. [JonyckaeTca BesIMYUHY MT

NPUHMUMaTb PaBHOM Macce roplYero BellecTsa, coAepkaueroca B obnake, ¢ yyetom KoapoduumeHTta Z
y4acTus TOPIOYEro BewlecTsa BO B3pbiBe. Mpu OTCYTCTBUM AaHHbIX KOIGOUUMEHT Z MOXKET ObiTb MPUHAT
paBHbim 0,1;

yAenbHan TensoTa CropaHna roptoyero BelLecTsa Ey]1 ;

CKOPOCTb 3BYyKa B BO34yxXe CO (06bl4HO NpUHMMaeTca paBHol 340 m/c);

MHPOPMaLMA O CTENEHM 3arPOMOXKAEHHOCTN OKPYKatoLWEro NPoCTPaHCTBa;



3ppeKTUBHbIN aHeprosanac roptoyen cmecu E, KoTopbi onpegensetcs no popmyne

M, -E, C<C.
FE =
v £ Sa csc ED
T ya C r cr

Mpun pacyeTe nNapameTpoB cropaHMa obnaKa, PacnoNOKEHHOro Ha MOBEPXHOCTU 3eMaMu, BEeANYMHA
adpdeKTUBHOro saHeprosanaca yasanBaeTcs.

E.2. OnpegeneHune 0XXMOAAEMOro pexxmMma cropaHma obnaka

OXMOaemblit  pexmMm cropaHua obnaka 3aBUCUT OT TMMa TFOPKYEro BELWEecTBa WM CTENEHM
3arpoOMOXKAEHHOCTU OKPYXKaIOLLEro NPOCTPAHCTBA.

E.3. KnaccnduKauma roptoUmx BeLecTs no CTeNeHM YyBCTBUTEIbHOCTH

Bewectsa, cnocobHble K 06pa3oBaHUI0 TFOPHOYMX CMeECcel C BO3AYXOM, MO CTENeHW CBOel
YYBCTBUTE/IbHOCTM K BO3OYKAEHMIO B3PbIBHbIX MPOLLECCOB pa3Ae/ieHbl Ha YeTbipe Kaacca:

Knacc 1 - 0ocobo YyBCTBUTE/NbHbIE BELLECTBA (pa3mep AETOHALMOHHOM AYENKM MeHee 2 CM);

Knacc 2 - YyBCTBUTE/IbHbIE BELLECTBA (pa3mep AETOHALUMOHHOM AYenKM NexuT B npegenax ot 2 go 10
cm);

Knacc 3 - cpefHeYyBCTBUTE/IbHbIE BELLECTBA (pa3mep AETOHALUMOHHOW SUYENKUN NEeXUT B Npegenax oT
10 po 40 cm);

Knacc 4 - cnabouyyBCcTBUTENIbHBIE BELLECcTBa (pa3mep AeTOHAUMOHHON AYeinku 6onblie 40 cm).

Knaccnédumkaumsa Hanbonee pacnpocTpaHeHHbIX B MPOMbIW/IEHHOM NPOU3BOACTBE FOPIOYNX BELLECTB
npuBedeHa B Tabnuue E.1. B cnyyae, ecan BeLLECTBO He BHECEHO B KaaccuduMKaumio, ero crieayet
KnaccnuduumpoBaTb No aHaNOTUKN C UMEIOLLMMUCS B CNIUCKE BEL,ecTBaMu, a Npu OTCYTCTBUM MHPOpMaLLMK O
CBOWCTBaxX [AaHHOro BeLLEeCTBa ero c/iefyer OTHeCTU K Knaccy 1, T.e. paccmaTpuBaTb Haubosiee onacHbIn
cnyyan.



Knacc 1 Knacc 2 Knacc 3 Knacc 4
AueTtnneH AKpUAOHUTPUA AueTtanbaerug, beH3on
BuHunnauetuneH AkponenH AueToH JekaH
Bogopopa bytaH beH3unH o-uxnopbeHson
fmppasuH bytnneH BuHunauetat HdopeKaH
U3onponunnutpar bytagueH BuHunnxnopug, MeTaH
MeTtnnayetmnen 1,3-NMeHTagneH ['eKkcaH MeTtunbeHson
HutpomeTaH MponaH M300KTaH MeTtuamepkanTtaH
OKuncb nponuaeHa MponuneH MetnnamuH MeTtunnxnopug,
OKuCb aTUNEeHa Cepoyrnepog MeTtunauyetat OKucb yrnepoaa
ITUAHUTpaT OJTaH MeTunbyTUNKETOH 3TnuneHbeH30N

dTuneH MeTuanponunkeToH

ddupbl: MeTUNITUNKETOH

OMMETUNOBbIN OKTaH

OVNBUHUNOBBIN MupuamnH

MeTUNBYTUNOBbIN Ceposogopog
CnupTbl:

LLnpokas ppakuma nerkmx

MeTMUNOBbIN

Tabnnua E.1



yrnesoAopoaos 3TU/IOBbIN
NponuIoBbIN
aMWNOBbIN
n3006yTNNOBbIN
M30MpPONUIOBbLIN
LlnknorekcaH
3tundopmuat

dTnnxnopug,

E.4. TennoTa CropaHuna xsmummn4yeckumnx COE,CI,MHeHMf;I Npu pacyeTe NOZIHOro 3anaca aHeproeblgeNneHNA
an oueHke macwTabos nopaxeHmAa BOJIHAMU OaBNeHUA AO0/IXKHO YUYNUTbIBATbCA pPas/intdimne XxXmmMmmnyecKmnx COEAMHEHMD‘I no Tens0Te CropaHuA, VICI'IOﬂb3yeMOI7I ana

pacuyeTa MOMHOrO 3amaca SHeprosblgeneHus. A TUMUUHbBIX YIIeBOA0POA0B NMPUHMMAETCA B pacyeT 3HaYeHue yAenbHON TenaoTbl CropaHus Eyﬂ0 =44 M]JIx /xr .

[NA MHbIX rOpHYMX BELecTB B pacyeTax WMCNosb3yeTcA yAe/lbHOe 3HeprosblaeneHue Eyﬂ =ﬂEyﬂo. 3pec [ - KOppPeKTMpOBOYHBIN napametp. [lns yCAOBHO

BblAEe/IeHHbIX K/1aCCOB rOPHOYMX BELLECTB BEIMUYMHDI NapameTpa ﬂ npeacTasaeHbl B Tabaunue E.2.

Tabnunua E.2

Knaccbl roptoumx BelLects ﬂ




Knacc 1

AuetuneH 1,1
MeTtunauetmneH 1,05
BuvHMNaueTuneH 1,03
OKucb aTUNEHa 0,62
MmapasuH 0,44
U3onponuanutpat 0,41
ITUAHUTpPAT 0,30
Bogopogs 2,73
HutpomeTaH 0,25
Knacc 2
3TuneH 1,07
Onstnnadup 0,77
OvsuHunadup 0,77
OKucb nponuaeHa 0,7
AKponeuH 0,62
Cepoyrnepog, 0,32
byTtaH 1
bytuneH 1
bytagueH 1
1,3-MeHTagneH 1
STaH 1
OumeTtunadup 0,66
Aunsonponunnosbiii apup 0,82
wony 1
MponuneH 1
MponaH 1
Knacc 3

BuHuaxnopua 0,42
Kymon 0,84
MetnnammH 0,70
CnunpTbl:

MeTnnosbli 0,45




3TNnoBbIN 0,61
Mponnnosbii 0,69
Amnnosbli 0,79
LmknorekcaH 1
AueTtanbaerug, 0,56
BuHunauetar 0,51
beH3nH 1
lekcaH 1
N300KTaH 1
MupuanH 0,77
LUnknonponaH 1
3TMnamuH 0,80
Knacc 4
MeTaH 1,14
TpuxnopaTtaH 0,15
MeTtunnxnopug, 0,12
beH3on 1
JekaH 1
JopnekaH 1
MeTtunbeHson 1
MeTtunmepkanTaH 0,53
OKucb yrnepoaa 0,23
AunxnopaTaH 0,24
CepoBogopogs, 0,34
AueToH 0,65
OunxnopbeHson 0,42
TpuxnopaTaH 0,14




E.5. KnaccndunKkauma okpyskatoLwero npocTpaHCTBa NO CTeNeHM 3arpoOMOXKAEHHOCTH

XapaKTepom 3arpOMOXKAEHHOCTU OKPYXKAOLLEro NPOCTPAHCTBA B 3HAYUTE/NIbHOM CTENEHU ONpeaenAeTcA CKOPOCTb PAcMpOCTPaHEHMA MJAMEHU NpPU CropaHWUm
obnaka 1, cnenoBaTtesibHO, NapameTpbl BOAHbI AaBAEHUA. XapaKTEPUCTUKMN 3arpOMONKAEHHOCTU OKPYXKAIOLLEro NPOCTPAHCTBA PA3AeNAoTCA HA YeTbipe Kaacca:

Knacc | - Haanume ANVHHBIX TPY6, NoNOCTEN, KaBEPH, 3aN0HEHHbIX FOPHOYEi CMEeChto, NPU CropaHUM KOTOPOIM BO3MOMKHO OXKMAaTb GOpMUpPOBaHME TYPOYNEHTHbIX
CTPYM NPOAYKTOB CrOPAHMUA, MMEIOLLMX Pa3Mepbl HE MeHEe TPexX PasMepoB AETOHALMOHHON AYENKN JaHHOM cmecu. Ecam pasmep AeTOHALMOHHON AYeiKu ANA AaHHON
CMeCU HEU3BECTEH, TO MUHMMA/IbHbIN XapaKTepHbIA pasmep CTPY NPUHUMAETCA paBHbIM 5 cm A1 roptoumx Belects Knacca 1; 20 cm - g1s roproumnx BELLeCTB Kaacca 2;
50 cm - gna roptoumx Bewects Knacca 3 1 150 cm - gnA roprovmx BeLLecTs Knacca 4;

Knacc Il - cuabHO 3arpoMOXKAEHHOE NPOCTPAHCTBO: HanMYMe NONY3aMKHYTbIX 00bEeMOB, BbICOKAA NJOTHOCTb pasMeLL,eHUsa TeXHOI0rMYeckoro o6opyLoBaHus, nec,
601bLUOE KOIMYECTBO NOBTOPAIOLMXCA NPENATCTBUN;

knacc lll - cpegHe 3arpoMorKaeHHOE NPOCTPAHCTBO: OTAENbHO CTOALLME TEXHOOTMYECKME YCTaHOBKM, pe3epByapHbIi NapK;

knacc IV - cnabo 3arpomoxkgeHHoe 1 cBobogHOe NPOoCTPAHCTBO.

E.6. KnaccuduKkauma pexxmmoBs cropaHus obnaka

[ns oueHKn BO34eNCcTBUA CropaHnsa ob61aKka BO3MOXKHbIE PEXUMbI CTOPAHUA PasAeNATCA Ha LWeCTb KAaccoB NO AMana3zoHaM CKOPOCTEN MX PacnpoCTpaHeHUs
cneayrowmm obpasom:

Knacc 1 - geToHaumsa uam ropeHmne co CKopocTbio GppoHTa naameHn 500 m/c n bonee;

Knacc 2 - aednarpauma, ckopoctb ¢ppoHTa naamenmn ot 300 ao 500 m/c;

Knacc 3 - aednarpauma, ckopoctb ¢ppoHTa naamenm ot 200 go 300 m/c;

Knacc 4 - aednarpauma, ckopoctb ¢ppoHTa naameHm ot 150 ao 200 m/c;

Knacc 5 - gednarpauma, ckopoctb GpoHTa NaameHun onpegensdetca no opmyne

u=k, -Ml/ﬁ,(E.Z)

rae K, - KoHcTaHTa, paBHas 43;

M - macca ropto4ero BelLLecTBa, cogepralleroca B obnake, Kr;
Knacc 6 - aednarpauma, CKOPOCTb GPOHTa NiameHu onpeaenserca no opmyne

u:kz-Ml/(’,(E.s)

roe k2 - KOHCTaHTa, paBHaA 26;

M - macca roptoyero BellecTBa, cogepalleroca B ob1ake, Kr.

E.7. Oxunaaemblii pexknum cropaHuns obnaka

OXuaaemblit pexkum cropaHua obnaka onpeaenserca ¢ nomolbio Tabaunubl E.3, B 3aBMCMMOCTM OT Kaacca roptoYero BELEeCcTBa M Kiacca 3arpoOMOXKAEHHOCTH



OKPY*KatoLero NpocTpaHcTBa.

Knacc roptoyero

Knacc 3arpomoskaeHHOCTM OKPY*KatoLLero NpocTpaHCcTBa

BellecTsa I m v
1 1 2 3
2 2 3 4
3 3 4 5
4 4 5 6

Tabnuua E.3



Mpu onpeaeneHMn MakCMMaabHOM CKOPOCTM GPOHTA NAaMEHN A9 PEXKMMOB CropaHua 2 - 4 Knaccos
AONONIHUTEIbHO PAcCYMTLIBAETCA BUAMMAA CKOPOCTb GPOHTa NaMeHn No CooTHoweHuto E.2. B Tom caydae,
€CNK MNoNIyYeHHan BeanunHa 6oAblue MAaKCMMabHOW CKOPOCTM, COOTBETCTBYIOWEN AaHHOMY Kaaccy, OHa
npvHumaeTcs no popmysne E.3.

E.8. PacueT MaKcMManbHOro M36bLITOYHOrO AABAEHMSA U MMMYAbCA $asbl CHATUA BO3AYLIHbIX BOJIH
JaBneHus

MapameTpbl BO3AYLWHbIX BONH AaBaeHna (m36biTouHoe aasnerHne AP n umnynbc pasbl cxatus I+) B
33aBMCMMOCTM OT PACCTOAHMA OT LieHTpa 06/1aKa PacCcYnTbIBAOTCA MCXOAA U3 OXKMOAEMOTO PEXMMA CropaHuma
obnaka.

Knacc 1 perkuma cropaHua obnaka

PaccumTbiBaeTcA cooTBeTCTBYOWEE Be3pasmepHoe paccToaHme no opmyne

R
R, = 7o (e

P

0

roe R - pacctosHMe OT LeHTpa 061aKa, M;

F, - atmocdepHoe pasnenue, Ma;

E - adppeKkTUBHbLIN aHeprosanac cmecwu, .

Benununbl 6espasmepHoro aasnenns P. v umnynbc dasbl oxatua [ onpesensiotea no dopmynam

(mns raso-, napo- 1 NblIEBO3AYLIHbIX CMecein):

In(P,)=-1,124-1,66-(In(R,)+0,260-In(R,))", (£.5)

In(1,)=-3,4217-0,898-(In(R,)+0,0096-In(R,)) . (£6)

®opmynebl E.5, E.6 cnpaBeaunBbl 4NA 3HaYEHUN Rx 6onee 0,2. B cnyyae, ecnn Rx meHee 0,2, TO Px

pasHo 18, a B8 popmyny E.6 Bmecto R noacrasnsetca seamunna R =0,14.

PasmepHble BENUYUHbI M3OLITOUHOTO AaBAeHMA WM MmMyabca asbl CKaTUA OnpesensTca no
dopmynam:

AP=P_ -F,(E7)

. El/3
I'=1_-P" o8

0

E.9. Knacchbl 2 - 6 pexkMmoB cropaHua obnaka

PaccuuTbiBaeTca 6espasmepHoe pacctosHne R oT uentpa obnaka no dpopmyne E.4.

PaccuunTbiBaloTCA BeAMYUHDI 6e3pa3N\epHoro AaBneHunAa (P ) N nMmMmnynbca ¢a3bl CXKaTtunAa le no

x1

dopmynam:

W) (o—=1) (0,83 0,14
P, = el "R
0 O

X X

9)



(006 0,010,002

1 e Y , (E.10)

=W -(1-0,4-W)

x1
X

u (o-1
W=—.2"""-
C, ( o )'(E'll)

roe O - cTeneHb paclMpeHus NpoAyKTOB CropaHma (410 razo-, NapoBO3A4YLLHbIX CMecel AoMnyCcKaeTca
NPUHUMATBLCS PaBHbIM 7, AN5 NbINEBO3AYLWHbIX cmeceli 4);

U - BUAMMAnA CKOPOCTb GPOHTa NaameHu, m/c.

B cnyyae pednarpaumm nblaeBo3aylHOro obnaka BenAnumHa 3¢pPeKTUBHOro 3Heprosanaca

YMHOXaeTcA Ha KoapduumneHT (G — 1)/0 .
®opmynbl E.9, E.10 cnpaBeganBbl 414 3HAaYEHUM Rx, 601bLINX BENYMHDI RKpl = 0,34; B C/ayyae,

ecm Rx <R_, 8 dopmynsbl E.9, E.10 BMecTo R nopcrasnsetca sennunta RKPI.

kpl’
PasmepHble BesINYUHDI N36bITOYHOrO AaBneHna n mmnynabcCa d)a3bl CKaTnAa onpegenAarTca no

dopmynam E.7, E.8. Mpwu atom B popmynsbl E.7, E.8 BMecTO R( 7 Ix NOACTaBNAOTCA BEJINYMHDI le 7 le .

MpunoxeHue XK

METO/, PACHETA MAPAMETPOB BOJ1Hbl AABJIEHNA
MPW B3PbIBE PESEPBYAPA C MEPETPETOM UAKOCTbO
WU CHRUMKEHHBIM TA30M NPWY BO3AENCTBUM HA HEFO OYATA MOMKAPA

Mpy nonagaHMM 3aMKHYTOrO pesepByapa CO CHUMXKeHHbIM rasom (CYT) c nerkoBocniameHstowencs
(NNBX) nnum roproueit (MK) XMAKOCTbIO B 0Uar NoXapa MOXKeT NPOUCX0AUTb Harpes COAEPXKMMOro pesepsyapa
00 TemnepaTypbl, CyWEeCTBEHHO NPEBbIWAOLWLEN HOPMabHYO TEMMNEPATYPY KUMEHUS, C COOTBETCTBYHOLLMM
NnoBbllWEHMEM [JaB/eHMA. 3a CYeT HarpeBa HECMOYEHHbIX CTEHOK COCyAad CHUMKAKOTCA MPOYHOCTHbIE
XapaKTePUCTMKM MaTepuasa, B pesynbTaTe Yero npu onpenesieHHbIX YCA0BMAX OKA3blBAETCA BO3MOMKHbIM
pa3pbiB pe3epByapa C BOSHUKHOBEHNEM BOJIH CXaTUA.

PaccunTbIBAlOT MOKasaTens O , XapaKTePU3YIOLWMIN BO3MOXKHOCTb BOSHMKHOBEHMA BOIH CXaTusA, No

dopmyne

C (T-T
52@,(”‘(.1)
L

roe Cp - yAenbHasa TEMNA0EMKOCTb KuaKkon ¢asbl, Ix/Kr x K (aonyckaetca npuHumatb pasHoit 2000

LR/Kr x K);
T - TemnepaTypa KMUAKoM $pasbl, COOTBETCTBYIOLLAA TeMMepaType HacbIWEeHHOro napa npu AasneHunu
cpabaTbiBaHMA NpeaoXpaHUTEIbHOro Knanaxa, K;

Tmn - HOpMa/sibHasA TemnepaTypa KMNneHusa Bewectsa, K;

L - yAenbHas TennoTa ucnapeHus npu HopmasnbHou Temnepatype kunenus 1, JK/Kr.

Ecm 0 <0,35, Bo3HMKHOBeHMA BOMH Ckatua He npoucxogut. Mpu O > 0,35 BepoaTtHocTb
BO3HMKHOBEHUA AAHHOTO ABJIEHUA BE/IMKA.
.
N3bbiTouHoe pasneHne AP u umnynbc I” B BonHe aaBneHus, obpasylolpeca Npu B3pbiBe

pesepsyapa ¢ neperpeTtoi JIBK, MK namM CKUNKEHHbIM YyrieBogopoaHbIM rasom (panee - CY) B ouvare
noxapa, onpegensatoTtca no Gopmynam:



E
off 6
m_ = —L |.10°,
w {4’52j ; (K.4)

Eeff

: =k-cp -m-(T—Tb),(H(.S)
roe Po - aTMmocdepHoe gasneHue, KlNa (aonyckaetca npuHMmaTb pasHbim 101 KIMa);
I - paccTosiHWe OT LieHTpa pe3epByapa A0 06beKTa, NoABEpratoLeroca BO34eNCTBMIO BOJIH CXKATUA, M;

mnp - npuBegeHHaAa macca, Kr,

Eef - a¢pdeKTMBHAA sHePruns B3pbIBa;

k - oA sHeprnm BosIHbI AaBneHun (fonyckaeTcs NPUHUMaTL paBHow 0,5);
m - macca JIBXK, K naun CYT, copepawanca B pesepsyape, Kr;

T, - HopmanbHas TemnepaTtypa Kunewus, K.

Mpy HanMuMM B pesepByape NPeaoXPaHUTENIbHOTO YCTPOMCTBA (KNanaHa uan membpaHbl) BeandnHa T
onpegensetca no popmyse

B

=——-C,+273,15 .
A_lg})val ! ,(}KG)

rae P, - nasnenue cpabatbiBaHWs NpeAaoXpaHUTENbHOMO YCTPOACTBa;

A, B, C, - KOHCTaHTbl ypaBHEHWA 3aBMCMMOCTM [AABNEHMA HACbILEHHbIX MapOB KWUAKOCTU OT
TemnepaTypbl (KOHCTaHTbl AHTyaHa), onpeAensemble NO CNpPaBoOYHON AuTepaTtype. EAUHUUBI U3MepeHus
P, (kNa, MM pT. cT., aTM) BOMKHBI COOTBETCTBOBATb UCMONb3YEMbIM KOHCTaHTaM AHTyaHa.

Mpunoxernne U

METO/[ PACHETA MAPAMETPOB MCNAPEHNA TOPHOYNX
HEHATPETbIX XMAKOCTEM N CHUMKEHHBIX YT/IEBOAOPOHbIX TA30B

N.1. UHTeHcMBHOCTb ucnapeHua W, Kr/(M2 x c), ANA HeHarpeTbiX KMUAKOCTEW onpeaenserca no
dopmyne

W=10"-n-~M -P,, 1.1

roe 1] - KoadpduLMeHT, NPUHUMaEMbI ANA NomMelleHui no Tabanue W.1 B 3aBUCMMOCTM OT CKOPOCTU
M TemnepaTypbl BO3AYLIHOrO MOTOKa Had MNOBEPXHOCTbI ucnapeHua. [pu NponauBe XWUAKOCTU BHe
nomeLLeHna AONYCKaeTca NpUHMMaTh 7] = 1;

M - MONsipHaA Macca KUAKOCTU, KI/KMOb;

P - nasnenve HacbiweHHOro napa npu pacyeTHol TemnepaTtype }uaxocty, Kia.



CKOpOCTb BO34YLIHOIO

3HauyeHue KoadoduumeHTa 77 npu Temnepatype t (°C) Bo3ayxa

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

Tabnnua U.1



1.2. Mpu Bbibpoce CYT n3 06opyaoBaHUA, B KOTOPOM XUAKOCTb HaxoAUTCA Nog, AaBAEHUEM, YacTb
NPOAYKTa 3a CYET BHYTPEHHEN 3HEePrMM MFTHOBEHHO MCNapaeTcsa, 06pasya C KanesbKamu }KUAKOCTU 06/1aKo

a3po30n14. MaccoBas J0N7 MIHOBEHHO UCMAPUBLLENCA XUAKOCTM O onpeaenseTca no popmyne

7T -T,
O =1-exp —w , (1.2)
g

roe Cp - yaenbHas tennoemkoctb CYT, Jx/(Kr x K);

T, - temnepatypa oKkpysKatoLiero 8o3ayxa, K;

Tb - Temnepatypa kuneHusa CYI npu atmochepHom gaBaeHuu, K;
Lg - yaenbHasa Tennorta napoobpasosaHua CYT, [x/Kr.

NpuHumaetea, yto npu O = 0,35 Bca macca suakocT, HaxoasAwanca B 060pyA0BaHMM, 3a CueT
B3PbIBHOrO XapaKTepa McnapeHns nepexoamT B napokanenbHoe obnako.
Npu O < 0,35 ocraswasnca YacTb MKMAKOCTU MCMAPAETCA C MOBEPXHOCTU MPOAMBA 3a CYET MOTOKA

Tensaa oT NoACTUAAIOLWLEN NOBEPXHOCTM W BO34yXa.
MNHTEHCMBHOCTb MCNapeHuns sKUAKOCTU co cBoboaHol nosepxHoctn W, Kr/(mM2 x c), onpegenaeTca no

dopmyne

(4-C.p)” (T,-T,)  0,035-u* 4, -(T,-T,)
W= 0,5 + 0,8 0,2 ’ (M-3)
L,(7-t,) (vet-d*?-L,)

roe l - KO3 MUMEHT TENI0NPOBOAHOCTU MaTepuasia, Ha NOBEPXHOCTb KOTOPOro pas3sinBaeTcCA
s

Muaxoctb, BT/(m x K);
CS - yaenbHaa TeNnJ10emMKocTb maTepuana, Ax/(Kr x K);

P, - NNOTHOCTb MaTepuana, Kr/m3;
T,, - nauanbHas Temnepatypa matepuana, K;

I, - Tekylee BpemMA C MOMEHTa Havyana ucnapexus, ¢ (He meHee 10 c);

A - Ko3DULMEHT TeNNONPOBOAHOCTM BO3AyXa Npu Temnepatype 1 ;

a
U - CKOpPOCTb BO3AYyLIHOro NOTOKa Haj, NOBEPXHOCTbIO UCMapeHus, m/c;
d - xapaKTepHbIN AMaMeTp NPO/IMBaA, M;

V, - KNHeMaTuYecKas BA3KOCTb Bo3ayxa npu 1, m2/c.

MpunnoxkeHune K

METO/bl PACYETA PASMEPA C/IUBHbIX OTBEPCTUW
N3 TEXHO/TOTMYECKOIro OBOPYOBAHMA (NOAAOHOB, OTCEKOB),
NCTEYEHUA NOKOCTU N3 PESEPBYAPA U NJTIOWAAON PACTEKAHUA
KNAROCTU NPU MITHOBEHHOM PA3PYLLUEHWWN PE3SEPBYAPA

K.1. MeToa pacyeTa pa3amepa C/IMBHbIX OTBEPCTUM
K.1.1. Hactoawuin meTopn ycCTaHaB/AMBaeT MOPALOK pacyeTa naowagu C/AUMBHOFO OTBEPCTUA B
OrpaHMYMBAIOLLEM XKUOKOCTb YCTpPOWMCTBE (NOAAOHE, OTCEKE, OrpaxAeHHOM OOPTMKaMK yyacTKe Lexa,



NPOM3BOACTBEHHON MJ/OWAAKEe M T.M.), MPU KOTOPOM MCK/IOYAETCA MepennB KUAKOCTU yepe3 6opT
OrpaHUYMBAIOLLEIO YCTPOMCTBA M pacTEKaHME XUAKOCTM 3a ero npeaenamu.

K.1.2. B pacyeTe y4ynTbIBalOT NOCTYNAEHUE FrOptodein XUAKOCTM B NOAAOH U3 annapaTta B MOMEHT ero
ABAPUIMHOrO BCKPbLITUA, BOAblI OT YCTAHOBKM MOMKAPOTYLWEHUA WU BbIFOPaHME XUAKOCTU C MOBEPXHOCTM
noaaoHa.

K.1.3. B meTogmMKe pacyeTa NPpUHATBI caegytolme AoNyLWweHuA:

- NPU BO3HNUKHOBEHUWN aBAPUNHOM CUTYaLUMN FEPMETUYHOCTb CTEHOK annapaTta He HapyLlaeTcs;

- pa3pyLaloTCA TONIbKO MATPYOKM, NeXallme HUKe YPOBHA KUAKOCTU B annapate, ob6pasys cAuBHble
OTBEPCTMUA, paBHble AnaMeTpy NaTpybOKoB.;

- BEPOATHOCTb OAHOBPEMEHHOTO pa3pyLLeHUs ABYX NaTpybKoB mana;

- AaB/eHne NapoB Haj MOBEPXHOCTbIO XWUAKOCTM B annapate B MNpouecce CAUBA KUAKOCTU He
meHaeTcA.

K.1.4. Ons npoBefeHMA pacyeTa HeobXoaMMO 3HaTb:

- KONIMYecTBO TpybONpoBOAOB N, PACNO/IOKEHHbIX HUXE YPOBHA roptoyeit MUAKOCTU B annapare, U
naowab X NONepevyHoro ceyeHma O , M2;

- N/0Waab NonepeyYyHoro cevyeHuma annapara Fa , M2;

- BbICOTY YPOBHA }KNAKOCTU Hag Tpybonposogamu H, m;

- BblcOTy 6opTa noagoHa L, m;

- NHTEHCMBHOCTb OPOLLEHUS BOAOWM, NOAAaBAaEMOMN U3 YCTAHOBOK MOXKapOoTYyLEHUs, NAoLWaAN NoAA0Ha
[, Kr/(M2 x c);

- CKOPOCTb BbIropaHusa roproyent kungkoctm W, kr/(m x c);

- 36bITOYHOE AaBNAEHMeE B annapaTe Haj NOBEPXHOCTbIO XNAKocTH p, H/m2.

Lenbto pacyeTa ABnAeTcA BbIOOp naowanm noaaoHa FH , M2, 1 pacyeT nsiowaamn CIMBHOro OTBEPCTHUA
f, m2.
K.1.5. MNo 3agaHHbIM NUCXOA4HbIM JAHHbIM ONpPeaenAatoT CKOPOCTU UCTeYeHMUA Q[, M3/c, MOKOCTU 13

annapaTa Yepes OTBEPCTUA, paBHble ceyeHMto TPybonpoBoAOB, PAcMo/IOKEHHbIX Ha annapaTte, no ¢opmyne
0 =90o,\2gH, , (K1)

rae @ = 0,65 - koaddULMEHT UCTEUEHUA KUAKOCTU YepE3 OTBEPCTHE;
O, - nnowaab ceyeHus i-ro Tpybonposoaa;
g - YyCKOpeHWe CUbl TAXKeCTU, paBHoe 9,81 m/c2;

Hl. - BbICOTa YPOBHSA XMAKOCTU Haf i-M TpybonpoBoaoM.

K.1.6. Mo Hanbonbliemy W3 BbIMMCAEHHBIX HauanbHbix pacxogos O BbIGUpaloT Niowaab oTBepCTUA
B annapaTe 1 BbICOTY YPOBHS KMAKOCTU Hag Hum H .

K.1.7. 3 KOHCTPYKTMBHbIX COOBpaXKeHMin BbIOMPaAtoT NaowWwaab Nnoaa0Ha Fr[ , M2,

K.1.8. OnpeaenstoT KoaddMLUMEHT M, XapaKTepU3yoLLMiA OTHOWEHWE 06beMA KMUAKOCTM B annapaTe K
06beEMY KNAKOCTU B NOAAOHE

a 'HO
= (K2

o max

m =

roe hmax =0,8L - makcumanbHo AOMNYyCTUMbIN YPOBEHb XMAKOCTU B NOALOHE.
K.1.9. BbluMCAAOT 06BbEM KUAKOCTU, NOCTynawLwen B NOAA0H B eANHULY BPEMEHW OT YCTAHOBKM

NOXKapoTyLeHus (C y4eTom BbiropaHusa roptoueit xuarkoctn) O, m3/c, no popmyne

I1-W)-F
Qz—( ) =, (K.3)
Yo,



rae O - NAOTHOCTb OTHETYLWALLEeN KUAKOCTH, Kr/m3.

MpuY OTCYTCTBUM AaHHbIX CKOPOCTb BbiropaHua W cneayeT NPpUHATb PaBHOM HYJIHO.
K.1.10. Echmu m < 1, To nsiowaab C/IMBHOIO OTBEPCTUS ONpeaenatoT no popmysie

K.1.11. Mpun m >= 1 nopagok pacyeta f chegyowmii:
K.1.11.1. OnpeaenAtoT Hanop, co34aBaemMblii CXKATbIMM ra3amm B annapare

P
H,=—/,(KS5)

PrE
rae O - NAOTHOCTb BOZAbI, KI/M3.
K.1.11.2. BbluncnatoT 3HayeHUe napameTpa

F(H,+H H
b:h’l a( 0 P). 1+ QO 0 ,(KG)
Fn'hmax Qmax H0+Hp

roe Qmlx - MaKCMMabHbIN pacxoq *KUAKOCTU U3 annaparTa, onpegensembiii no K.1.5.

K.1.11.3. Mo napameTpy b c nomouwpto Tabanupl K.1 HaxoaAaT napameTp a. Ecam gaHHbIX Tabanupl K.1

ana onpegeneHnAa napameTpa a HegoCTaTO4YHO, TO nNapaMeTp a onpenenAardT nytem peweHna Cuctembl

YypaBHEHW
po @
th-a . (K.7)
a=ch-a
Tabnuua K.1
3aBMCMMOCTb 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. PaccumTbiBatoT naowaab canBHoro oteepctus f, m3, no popmyne

F
f =2ac F“.(KB)

a

K.1.12. BbibupatoT ceyeHme oTXoAALMX OT NoaaoHa TpybonpoBoaos fT n3 ycnosuA fT > f

K.2. UcTeuyeHne XKNOKoCcTn N3 pesepsyapa

K.2.1. MeToa ycTaHaBAMBaeT NapameTpbl UCTEYEHUS TOPIOYEN KUAKOCTU M3 OTBEPCTMA pe3epByapa
npw ero pasrepMeTU3aLLMmn N KOJMYECTBO XKUAKOCTH, NepenmBasLLeica Yepes obBanosaHme.

PaccmaTtpuBaeTca pesepByap, HaxoaAalMincs B 06BanoBaHum (pucyHok K.1).

>

h hol

PucyHok K.1. Cxema ana pacyeta UCTEYEHUA XKUOKOCTU
M3 0TBEpPCTUA B pesepByape

BBoaATca cneaytolme AONYLEHUA:

ncteyeHue Yyepes oTBEPCTUE 0AHOdA3HOE;

pe3sepsyap MMeeT NOCTOAHHYIO NJoLWaAb CEYEHUSA MO BbICOTE;

AnameTp pesepsyapa HaMHOro 60/blie pa3MepoB OTBEPCTUS;

pa3mepbl OTBEPCTMA HAMHOTO 60/blLEe TOMLWNHbBI CTEHKMU;

MOBEPXHOCTb ¥UAKOCTU BHYTPU pe3epByapa ropu3oHTabHa;

TemnepaTtypa }XNAKOCTU OCTAeTCA NOCTOAHHOMN B TeYeHMe BPeMeHU UCTeYEHUA.

K.2.2. Llenb pacyeToB 3aK/lo4yaeTca B OnNpeaeneHUmM KOMMYEeCTBa KUAKOCTM, BblAMBLUENCA Yepes
0oTBEpCTME pe3epByapa Npu ero pasrepmeTmsalmm U nepenmslleinca yepes obsanoBaHue.

K.2.3. MaccoBblli pacxog unaroctu G (Kr/c) yepes oTBepcTue BO BpemeHU t (c) onpegensetca no

dopmyne

co- 1t A
G(1)=G,-2 g;‘ ol .t (K.9)

R




rae G - MaccoBbIii pacxog, B HaYabHbI MOMEHT BpEMEHH, Kr/c, onpeaensembiii no popmyne

G, ::u'p'Ahoz'\/z'g'(ho_hhol)'(H-lo)

rae O - NAOTHOCTb XXUAKOCTU, Kr/M3;

g - ycKopeHue ceoboaHoro nagexus, g = 9,81, m/c2;
M - koadPULMEHT ncTeyeHus;

A,,; - nnowaap oteepcTUs, M2;

h,,; - BbICOTa PacCNoONONKEHWUs OTBEPCTUS, M;

A, - nnowapp ceuenns pesepsyapa, M2;

h, - HauanbHan BbICOTa CTON6A KNAKOCTH B pe3epByape, M.

K.2.4. BbicoTa cTo/16a XMAKOCTM B pe3epByape h (M) B 3aBUCMMOCTM OT BpemeHu t onpeaenaeTcs no
dopmyne

G, ,_ *
P Ay 2"4122.

(K.11)

K.2.5. Ycnosue nepenvBa CTpPyu XuAKOCTU (npwu ho > hhol) yepes obBasioBaHMe onpeaenseTca no
dopmyne

L
My 2 H +—,(K.12)
U

rae H - BbicoTa 06BanoBaHus, m;
L - paccTosiHME OT CTeHKM pe3epByapa A0 06Bas0BaHUA, M.

K.2.6. KonmyecTBo Kuakoctv m (Kr), nepenvsLuelics yepes ob6BasoBaHKe 3a NOSHOE BPEMA UCTEYEHWS,
onpeaensertca no Gopmyne

tpour

co- 1t A3
m= [ G(t)-dt=G,-t,, -£ gzﬁ " e (K.13)
0

R

rae I, - BPEMA, B TEYEHME KOTOPOrO XMAKOCTb NepenmnBaeTca yepes 06sanosaHme, c (T.e. Bpems, B

TeyeHMe KOTopOoro BbinonHsAeTca yciosue (K.12)).

K.2.7. BennunHa tpour onpegensertca no popmyne

rge a, b, c - napameTpbl, KOTopble onpeaenstoTcs no popmynam:
2 2
_8 M Ay

a
24

, m/c2; (K.15)

b=-

,O'A , m/c2; (K.16)

R



L
c=h,—H—— m. (K17)
y7]

K.2.8. B cnyyae, ecim XUAKOCTb B pe3epByape HaxoamuTca nog, usbbitouHbim aasneHnem AP (MNa),
BeJIMYMHA MTHOBEHHOTO MAaCcCOBOrO pacxoaa GO (kr/c) onpeaensertca no dopmyne

2-AP
,0+2g'(ho_hhol

Gy=u-p-4,,- ) . (K.18)

[ns onpepeneHna KOANMYECTBA XKUAKOCTHM, NepenunBLleincs Yepes o6BanoBaHMe, U BpeMeHU Nnepenmsa
cnefyeT NPOMHTErpMpPOBaTb COOTBETCTBYIOLLYIO CMCTEMY ypaBHeHui, rae sennunHa AP moxeT 6biTb
nepemeHHOM.

K.3. PacTekaHue }naKocT1 Npu MrHOBEHHOM PaspyLUeHMM pe3epByapa

K.3.1. MeToz npeaycmaTpuBaeT pacyeT NocaeAcTBMIA NPU pacnage pesepsyapa Ha NpUbBAN3UTENbHO
paBHble Mo pasmepy YacTu. MNpu Tako NOXKAPOONACHOMN CUTYaLMM HYaCTb XPAaHUMOM B pe3epByape KUAKOCTH
MOMET NnepennTbecs Yepes obBanoBaHue.

K.3.2. Llenb pacyeToB 3aK/at04aeTCA B OL,EHKE C MOMOLLBbIO MAaTEMATUYECKON MOAEeNn onpeaeneHus
OOIN }KNAKOCTK, NepennsasLlei Yyepes obBasioBaHWeE NPU MFIHOBEHHOM pPaspyLUEHMM pe3epByapa.

K.3.3. MpuHATbI cnegytowme oonyLweHua:

paccmaTpuBaeTCcA NJA0CKasA OQHOMEpPHaA 3a43a4a;

BpemA  pa3pylleHMAa pe3epByapa MHOFO  MEHbLUe  XapaKTepHOro  BPEMEHM  ABUNKEHUA
rTMAPOANHAMMNYECKON BOJIHbI 0 06BaNOBaHUS;

KUOKOCTb ABNAETCA HEBA3KOW;

TPEeHUe KMUAKOCTU O NOBEPXHOCTb 3EM/IN OTCYTCTBYET;

NOBEPXHOCTb 3eMJIN ABAAETCA NJOCKON, FOPU3OHTA/IbHON.

K.3.4. Cuctema ypaBHEHMIN, ONUCbIBAOWMX ABUKEHUE XKUAKOCTN, UMEET BUA;:

oh 0
D O (h=h,)-u]=0
o L) u]
2 ,(K.19)
ot ox\ 2

rae h - BbicoTa cTon6a *KUAKOCTU Hag, PUKCUPOBAHHbBIM YPOBHEM, M;
hG - BbICOTA NOACTMNAIOLWLEN NOBEPXHOCTU HAZ GUKCUPOBAHHbIM YPOBHEM, M;

U - CPeAHAN MO BbICOTE CKOPOCTb ABUMKEHUA CTONBA KULKOCTU, M/C;

X - KOOpAWHATa BAONAb HAaNPaB/eHUA ABUKEHUA XKUAKOCTU, M;

t - Bpems, c;

g - ycKopeHue ceoboaHoro nagexmsa (9,81 m/c2).

lpaHMYHbIE YCNOBMA C yY4eTOM reoMeTpun 3agaum (pucyHok K.2) umetot Bua;

Oh

= =0k
ol ; (K.20)

ul_,=0;(K21)

oh

o), =0;(K.22)



V2 (f— 32
£ ( a) ,ecinu h>a
I h , (K.23)
0, ecr h<a

rae a - BbicoTa 06BanoBaHUs;
b - paccToaHuMe oT ocu pesepsyapa 40 06BaN0BaHUA.

Y

PucyHok K.2. TUnnyHaa KapTUHA ABUKEHUA XKUOKOCTH
B 06BaNOBAHNMN NP MTHOBEHHOM pa3pyLLUeHUW pe3epByapa

————— - YPOBEHB HAYaJIbHOT'O CTOJfa XMIKOCTHU;
—— - YPOBEHb XMIKOCTM B IIPOMEXYTOUHHM MOMEHT BpPEeMeHU (pesyJbTaTH pacueTa)

K.3.5. MaccoBas gons xuakoctm Q (%), nepenmslueiica Yepes o6BanoBaHNE K MOMEHTY BpemMeHu T,
onpeaensertca no popmyne

T
IuN-(hN—a)-dt
0

h,-R

0=100- , (K.24)

rae Uy - CpefHAA Mo BbICOTE CKOPOCTb ABUMKEHUA CTON6A KUAKOCTU NpU X = b, M/c;

hN - BblCOTa CTON6A XMAKOCTU NpU X = b, m;

ho - Haya/ibHas BbICOTa CT0/16a }KNAKOCTU B pe3epByape, m;

R - wupunHa pesepsyapa, M.

lpaduK pacyeTHOM WM IKCMEPMMEHTANIbHON 3aBUCMMOCTEN MAcCOBOW A0/ MEPEeNMBLIENCS 4Yepes

obBanoBaHue XuaKkoctm Q oT napameTpa a/ho npeacrasseH Ha pucyHKe K.3.
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PucyHok K.3. 3aBnUcMMOCTb 4011 NepenmBLUeinca
yepes 06BaOBaHKNE KNAKOCTM Q OT NapameTpa a/ho :

1 - pacyerT; 2 - 3KCnepumeHT

Mpunoxenune /1
METO/[, PACHETA NMPOTUBOMOMXAPHbIX MAPOBbIX 3ABEC

N.1. Obwume TpeboBaHUsA

MpoTMBONOXKapHaa MNapoBas 3aBeca npeAHasHayeHa ANA NPeAOoTBPALLEHMA KOHTAKTa FOpHOUMX
rasoBbiX CMecel, 06pasyloWmxca MNpu aBapusax Ha nNpeanpuaTUAX HePTeXMMUYECKOM U rasoBoW
MPOMbILIEHHOCTH, C UCTOYHUKAMM 3aXKMUTaHMA (Hanpumep, C HarpeeaTe/ibHbIMM NeYamu). 3aBeca L0/KHA
06/134aTb AOCTaTOYHBIMK NJIOTHOCTLIO M Aa/IbHOBOMHOCTLIO, UCK/IOYAOWMMM NPOCKOK roptoyein cmecun B
3alLMLLIaeMyto 30Hy obbeKTa. BbinonHeHue 3TUX TpeboBaHMI [J0OCTUraeTcA ONTMMasbHOW KOMMOHOBKOM
KOHCTPYKLMM YCTPOMCTBA, BOCNPOU3BOAALLETO 3aBECY, M PacyeToM NMapamMeTpoB 3aBecbl. MeTog, BKoYaeT
TOJ/IbKO PacyeT yCTPOMCTBA, BOCMPOU3BOAALLErO MAPOBYIO 3aBecy. PacyeT marncTpasbHOro naponpososa
NPOBOAMTCA MO 0OLLEN3BECTHBIM METOAAM.

N.1.1. YcTpoWicTBO 418 CO34aHMA NAapoBoOii 3aBeckl (pUcyHOK 1.1, paspes u naaH) npeacTtasaseT cobol
KOJibLLeBOM TpybuaTblii KONIEeKTOP 4, BAOJ/Ib OCU KOTOPOTO MO BCEM BEPXHEN YaCTW NPOCBEP/IeHbl OTBEPCTUSA

OOMHAKOBOrO AMameTpa Ha PaBHOM PacCTosAHWUM Apyr oT Apyra. [uamerp (Dm) U 4NNHY (Lm)

KO/INEKTopa, Ko/auyectso (n) M pguametp (do) OTBEPCTUI OnpesensaoT pacyeTtom no dopmynam

cooTtBeTcTBeHHO J1.8; /1.2; 1.7 n J1.4.
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PucyHok J1.1. Cxema yCcTpOICTBa ANA CO34aHMA NapoBOi 3aBechl

1 - 3awWmaemMblit 06bEKT; 2 - orpakaeHue; 3 - onopa KoaieKTopa;
4 - KONNeKTop; 5 - ApeHaKHbIl BeHTUAb; h - BbicOTa BepxHeit

KPOMKM OrpakaeHua Hag KonnekTopom; /i, - BbicoTa onopi;
X - paccTosHue OT KOAMEKTOpa A0 3alUMLLaEeMO CTOPOHbI 06bEKTa;

Xl - PACCTOAHUE OT Orpa*KaeHunAa A0 KONJTeKTopa

N.1.2. KonneKktop pacnosiaraetca Ha MeTa/IMYeCcKnX, BETOHHbIX AN KMPMUYHbIX onopax 3, BbiCOTa
KOTOPbIX AO/IXKHA ObITb He meHee 0,2 M.

1.1.3. PaccTtoAaHMe OT Ko/IZIeKTopa A0 3aluniiaemoro ob6bekTa onpeaenatoT pacieTom.

N.1.4. KonneKktop AONXKEH MMETb APEHarKHble BEHTUAM 5 ANA CnycKa KoHA4eHcaTa UamM atmochepHbIxX
0Ca/lKOB.

1.1.5. BAONb OCK KONNIEKTOPA YCTAaHABAMBAIOT KECTKOE ra30HeNnpoHMLLaeMOE OrparkaeHme (nncrosoe
Keneso WauM KMpnuyHaa cTeHa) ANA NpeaoTBPaLLEHMA NPOTEKAHUA FOpOYeit CMecn MeXAy OTAE/bHbIMU
CTPYSAMM B Ha4ya/IbHOM y4acTKe 3aBecbl. BepxHas KpoOMKa orparkaeHus foaxHa bbitb ot 0,4 fo 0,6 m Bbllwe
Konnektopa. PacctofaHMe mexay KOJNEKTOPOM U Oorpa)geHuvem onpenenaloT pacyetom. [lpoembl B
orpaxKAeHusaxX AOMKHbI 6bITb NMOCTOAHHO 3aKPbITbl MAOTHbIMU ABEPAMM.

N.1.6. TpaeKkTopua CTpyM 3aBecbl AOMKHA NpeBbiWaTh 3aluwaemyto 30Hy. BbicOTy 3aBecbl Hapg,
3alMLLAEeMON 30HOW onpeaenatoT pacyeTom. [nA BbICOKMX OOBEKTOB 3aBeca MOXKET ObiTb BbINOJHEHA
MHOTOCEKLMOHHOM B BEPTUKANbHOM HaNpaBAEHUN.

N.1.7. OAna obecneyeHna paBHOMEPHOWN pa3gayun napa no AJMHe KOANeKTopa Heobxogmmo, 4Tobbl
OTHOLLEHMEe CYMMAPHOW NAOLLAAN OTBEPCTUI K NIOLWAAM NONEePEYHOro CeYeHMA KONEKTOPa OblIo MeHbLUe
nan pasHo 0,3.

N1.1.8. TemnepaTtypy BO3Ayxa Npu pacyeTe cnenyetr NPUHMMATb PaBHOW cpepHen gns Hambonee
X0N04HOTO (3MMHEro) nepnoga BpeMeHM, XapaKTepHoro A4 AaHHOro reorpadpuyeckoro paiioHa.

J1.1.9. CKkopoCTb BeTpa Npu pacyeTe cnegyeT NPUHUMaTb PaBHOM cpepHein CKOpoCcTU gns Hanbonee
BETPEHOr0 Nepmnoaa, XapakTepHoOro Aaa AaHHOro reorpaduyeckoro pamoHa.



N.2. MopaAaoK pacyeTa NapameTpoB NapoBOii 3aBEChI
McxogHbIMM BeMYMHAMM ANA pacyeTa NapamMeTpoB 3aBeChbl NPUHMMALIOT:

AaBneHune (pl) n y,D,eJ'Ibelﬁ obbem (I/l) napa B KONINEKTOPE 3aBEChI,

CKOPOCTb BeTpa (WB),
naoTHocTb O, (Temnepatypa f,) Bo3ayxa;

BbicoTa (H) u nepumetp (P) 3alumiLLaemoit 30Hbl 06bEKTa;
BbICOTa BEPXHEMN KPOMKM orpaxkaeHua Hag konnektopom (h);

BbICOTa ONOPbI KONNEKTOPAa (hO) .

J1.2.1. PaccunTtbiBalOT cheaytoumne BeIMYnHbI.
N1.2.1.1. PaccTosHuMe X, M, OT KO/IJIEKTOPA 3aBechl A0 3allMLLaeMoro obbekTa:

X=0,25H, (N1.1)

roe H - BbicoTa 3aWmLLaeMOi 30Hbl 06beKTa, M.

N.2.1.2. invHa konnektopa L, m:

KOJI /

L., =P+38X,(n2)

roe P - nepumetp 3awmiaemoro ob6beKTa, m.

N.2.1.3. UIHTEHCMBHOCTb NO4A4M Napa U3 OTBEPCTUI KONNEKTOPA pOWO , Kr/(m2 x c):

2/K (K+1)/K

K pnllp (P2
K-1 7V |{p D

, (N.3)
rae O, - NNOTHOCTb Napa, Kr/m3;

W, - ckopocTb BbixOaa napa, m/c;

P, - BaBneHve napa B kKonnekTtope, Ma;

V., - yaenbHbiii 06bem napa B konnexkTope, M3/Kr;

P, - atmochepHoe fasneHue, MMa;

K - nokasaTtesnb agmnabaTtbl napa (aas neperpetoro napa npuHaT K = 1,3, ans HacbiweHHoro napa K =
1,135).

N.2.1.4. nameTp OTBEPCTUIN Ha KONJIEKTOpE do , M:
1,5 15
P, | H
0,5 1
Py ) X

dy = (n.4)

roe O, - NNOTHOCTb BO3AyXa, Kr/m3;

W, - ckopocTb BeTpa, m/c.

Ecnu no ycnosuam pacyeTa 3agaeTca guameTtp OTBepCTMﬁ dO , TO Ceayet onpenenntb BbiICOTY 3aBecChl

H_ & m:

37

w
H = Y0333 70667 h (1.5)

Lo



N.2.1.5. PaccTtoAHMA mexay oTBepcTusamm |, m:

2,0'( ©)

rae h - BbicOTa BEPXHEM KPOMKM OrpaKAeHUA Had KONJIEKTOPOM, M.
N.2.1.6. Konnyectso oTBEPCTUI N, WT.:

LKO.TI
n= T+ 1.(n.7)

N.2.1.7. AnameTp Konnektopa D, m:

Ko /

D =1,83d,n.(ns)

N.2.1.8. Pacxog napa G, kr/c:

G,=0,785-¢-d; -n-p,-W,,(n.9)

roe @ - koapduLMeHT pacxoaa napa Yepes oteepctme (@ ot 0,6 no 0,8).

N1.2.1.9. O6uasn BbiCOTa OrpaxaeHus h

orp 7 M

hy, =h+hg, (n.10)

roe h() - BbICOTa ONOpPbl KONNNEKTOPA, M.

/1.2.1.10. PaccTtoAaHMe OT orpa*kaeHma 40 KoAneKTopa X1 , M:

X,=0,25h.(n.11)

N.2.1.11. AavHa orpaskaenuna L, m:

orp ’

Lorp = onn + 8‘le . (ﬂ.lZ)

YKaszaHHbIN NopAAOoK pacyeTa NpoBOSAT NOC/e OPUEHTUPOBOYHOIO BbiIGOpa 3HaYEHWIA JaBNeHnA napa
W AMameTpa OTBEPCTUI B KosneKTope no Tabaumue J1.1.

Tabanua /1.1
M3meHeHue BbICOTbl 3aBECbl B 3aBUCMMOCTHU
OT ANamMeTpa OTBEPCTMI 1 AaB/ieHna napa
P d, , MM
10° Ia
3 4 5 6 7 8 9 10
W =2wMm/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 =3wm/c
4 2,60 3,20 3,70 4,20 4,60 5,0 5,5 5,80
5 3,00 3,60 4,15 4,80 5,25 5,7 6,2 6,60
6 3,20 3,90 4,50 5,15 5,70 6,2 6,7 7,15
7 3,50 4,20 4,85 5,50 6,10 6,7 7,2 7,70
8 3,65 4,40 5,20 5,80 6,40 7,0 7,6 8,10
10 4,10 5,00 5,70 6,50 7,20 7,9 8,5 9,10
12 4,40 5,40 6,20 7,00 7,80 8,5 9,2 9,80
16 5,00 6,00 6,90 7,80 8,70 9,5 10,3 -
W =4wm/c
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 5,5 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
W =6wM/c
4 ‘ - ‘ - 1,84 ‘ 2,10 ‘ 2,30 ‘ 2,54 ‘ 2,75 ‘ 2,90




6 - 1,95 2,25 2,57 2,82 3,10 3,34 3,60
8 - 2,20 2,52 2,90 3,20 3,50 3,80 4,00
10 2,10 2,50 2,85 3,16 3,60 4,00 4,30 4,60
12 2,20 2,65 3,06 3,40 3,85 4,20 4,60 4,90
15 2,42 2,90 3,86 3,82 4,25 4,60 5,00 5,35
MpumeyaHua

B Tabanue /1.1 B BepTUKanbHoM rpade AaHbl 3Ha4YeHUs AaB/IeHUs Napa, B rOPU30OHTa/IbHOM - AMameTpbl
OTBEPCTUIA, @ B NepeceyeHnn ropu3oHTasIbHbIX U BEPTUKaA/bHbIX rpad - BbICOTbl MapoBbIX 3aBec (BbicOTa
3alUMLIAEMbIX 30H) B MeTpax.

Tabnuua /1.1 coctaBneHa ansa ckopocteit setpa 2, 3, 4 u 6 m/c. NMpu 6oNbLUIMX CKOPOCTAX BeTpa
YyKa3saHHble BeAU4YMHbI cnedyeT NPUHUMaTb TaKMMKU Ke, 4To M ana 6 m/c. Tabanua AaeT BO3MOMHOCTb
OLEHUTb HeobxoAMMOe 3HayeHue OaBAEHUS Mapa M COOTBETCTBYIOWMIA emy AMameTp OTBepcTMi ans
obecnevyeHuns Tpebyemolii BbICOTbl 3aBeChl (BbICOTbI 3aWMLLAEMOro 06beKTa).

[Ons ogHoOro v Toro e AaB/ieHMA napa BbicoTa 3aBeckl bygeT Tem 6osblie, yem Honblie agnameTp
oTBepcTMii. OgHAKo C yBenMyYeHnem guameTpa byaeT yBennumBaTbes U pacxog napa. Cnegyer noabupatb
OaBneHWe Napa u AnameTp OTBEepPCTMI TaKMM 06pasom, UTobbl bbin obecneyeHbl Tpebyemas BbicOTa 3aBeCh!
M Hambonee 3KOHOMWYHbLIM OTBOp napa. AuameTp OTBepCTM creayeT MNPUHMMATb HaUMEHbLIMM U3
BO3MOXKHOTO (HO HE MeHee 3 MM) ANA KaK40ro AaBnaeHus napa.

MpunoxkeHne M

TPEEOBAHUA
K BOAAHOMY OPOLUEHNIO TEXHONNOTMYECKOIO OBOPYOBAHUA

M.1. Ona npeaoTBpalleHUs YyBe/MYeHMA MmacwTaba aBapuu NpPU MOXKape TexHOJIornyeckoe
obopyaoBaHMe MNPOU3BOACTBEHHbIX OOBLEKTOB A0/MKHO OblTb 3alUMLLEHO OT TENAOBOFO M3NYy4YeHUA
YCTaHOBKaMW BOAAHOIO OpOLEHUA (NoXKapHbIMM NadeTHbIMM CTBOJIAMM, CTALMOHAPHLIMM YCTAHOBKAaMM
BOAAHOr0O OpoLleHus).

M.2. MoKapHble nadeTHble CTBO/bl YCTAaHAB/INMBAKOTCA:

- Ha HapyKHbIX ycTaHOBKax Kateropuin AH, BH 1 BH - ans 3aWwuTbl KONIOHHbBIX annapaToB BbICOTOM A0
30 m, cogepKawux roptoume rasbl (IT), nerkosocnnamenstowmecs (/IBXK) n roproumne uaroctn (MK), a Ha
HedTenepepabaTtbiBalOWMX, HEGTEXMMUUYECKUX, XMMUYECKMX U rasonepepabaTbiBatoWmX NpesnpuaTUaX -
O1A 3alLMUTbl annapaTtoB 1 0bopyaoBaHua, cogepawmx I, IBXK n MK;

- Ha CbIPbEBbIX, TOBAPHbIX W MPOMEXKYTOYHbIX CKNafdax (mapkax) - ANA 3alWuTbl LWAPOBbLIX M
FOPM30HTaNbHbIX (LUAUHAPUYECKMX) PE3EPBYAPOB CO CHUMKEHHBIMU YINEBOAOPOAHbIMM razamu (CYT), IBXK
n MK nop pasneHuem;

- Ha C/AMBOHaANMBHbIX 3cTakagax CYI, JIBK u MK - ans 3amTbl KOHCTPYKUMIA 3CTaKad W UUCTEPH
NOABUXHOIO COCTaBa.

M.3. JTadeTHble CTBObI YCTaHAB/IMBAIOT CO CTALMOHAPHbIM NOAKAOYEHMEM K BOLOMNPOBOLHOM CETU.

M.4. KonmMyectBOo M pacrnonoKeHue nadeTHbIX CTBOJIOB ANA 3aluMTbl 060pyaoBaHUA (Kpome
pe3epByapoB), Pacno/IOKEHHOIO Ha HapPY)KHOM YCTaHOBKe, ONpeAenatoT, UCXOAA U3 YC/IOBUI OpOLLEHUSs
3awmuaemoro obopyaoBaHMA He MeHee Yem OZ4HON KOMMaKTHOM CTpye.

KonmyectBo M pacnosioxeHue nadeTHbIX CTBOJIOB AAA 3awmTbl pesepsyapoB ¢ CYI u JIBK nog
OaBNeHNEM ONpeaenalnT U3 YCNOBUA OPOLUEHMA KaXKOOM TOYKM pesepByapa He MeHee 4Yem OfHOM
KOMMAKTHOM CTpyei.

OpolueHune NpoBoAAT O4HOBPEMEHHO FrOPSALLETO M CMEXKHbIX C HUM pe3epByapoB (KOOHH).

M.5. JladeTHble CTBO/bI ANA 3aWMUTbl OTKPLITbIX KENEe3HOL4O0POXKHbIX CAMBOHANIMBHBIX 3CTaKag, KakK
OAHOCTOPOHHMX, TaK U ABYXCTOPOHHUX, SOMKHbI OblTb PACMONOKEHbI MO 06€ CTOPOHbI 3CTaKaAbl C TaKMM



pacyeTom, YTObbl 0bBECMNeYMBasoCb OPOLUEHME KAXKAOW KENEe3HOLO0POKHOW LMCTEPHbI U KAaXKAOW TOYKM
KOHCTPYKLMM 3CTaKagbl MO BCEI ee A/IMHE HE MeHee YeM ABYMA KOMMNAKTHbIMWN CTPYAMM.

M.6. TadeTHble cTBONLI CNeayeT yCTaHaBANBATb Ha PAaCCTOAHUMN HE MeHee:

- 15 m oT 3awmLLaemoro 06opyAoBaHUA HapPyKHOMN YCTAaHOBKM, KeNe3HOL40POKHOW CAMBOHANNBHOM
3CTaKagbl, *KeNe3HO40POXKHbIX LMCTepH. [lonycKkaeTcAa yMeHblIeHMe paccToAHMA oT nadeTHOoro cTsosa 40
3awmwaemoro obopygosaHma Ao 10 M nNpu ycnoBuu Hanmuumsa ayo6numpyrowmx nadeTHbiX CTBOSOB UM
NPUMEHEHMUA ONCTAHLMOHHO YNPaBAAeMbIX UIWN OCLUANUPYIOWMX NadeTHbIX CTBO/OB;

- 10 m OT OCK CTEHKU UM 06BaNOBaHUA pe3epByapoB (BHe 06BasOBaHMA UAWN OrpaXkAatoLMX CTeH
pesepByapos).

NadeTHble CTBO/IbI U WX YCTPOWCTBA YMNpaB/JeHUA He AOMNYCKaeTcs pasmellaTb B 30He AeNcTBusA
MapoBbIX 3aBeC Neyen.

M.7. NadeTHble cTBOAbLI ANA 3allMTbl Ha3eMHbIX (Haa3emHbix) pesepsyapos ¢ CYI u JIBX nopg
OABNEHMEM, a TaKXKe KeNe3HOAOPOMXKHbIX CAMBOHANMBHBLIX 3CTaKag, [AOJ/IKHbI YCTaHaBAMBATLCA Ha
cneumnanbHblX NadeTHbIX BblILLIKaX.

ONTMMaNbHYIO BbICOTY NAPETHbIX BbIWEK N pacnonoxXeHne nadeTHbIX CTBONOB CleayeT onpeaenatb
NcxXonA U3 BbICOTbl U PACMONOXKeHUA 0bopyaoBaHUA, YIN0OB HaK/OHa M paccTosHUA nadeTHOro cTeosna oT
3aliMLLaemoro obbekTa.

B HeobxoaAnMbIX CAy4anx AONYCKAETCA NPUMEHEHME OCUUNANPYIOLWMX NadeTHbIX CTBO/IOB.

M.8. Mpu BbicOTE KOJIOHHbIX annapatoB 6osee 30 m ux 3aWKUTYy Ha BbicoTe 6onee 30 m cneayet
OCYLLECTBNATb CTALMOHAPHbIMU YCTaHOBKaMM OPOLLEHUA.

B Tex cnyyanx, Korga 3awmTa KOJIOHHbIX annapaTos UK 4pyroro 06opyao0BaHus nadeTHbIMK CTBOIAMM
HEBO3MOXKHa WAWM HeuenecoobpasHa, UX cnepyeT 3alMWATL CTALMOHAPHLIMM YCTAHOBKAMW BOAAHOTO
OpOLLUEHMA Ha BCHO BbICOTY.

M.9. Pesepsyapbl ¢ CYT n JIBXK noa gasneHmem B CbipbeBbIX, TOBAPHbLIX N NPOMENKYTOYHbIX CKadax
(napkax) A4ONOAHUTENBHO K NadeTHbIM CTBOMIAM LO0/MKHbI MMETb aBTOMATUYECKUE CTaLMOHAPHbIE CUCTEMDI
BOAAHOIO OPOLLEHMUA.

M.10. HasemHble (HagsemHblie) pesepsyapbl ¢ JIBK u MK o6bemom 5000 m3 n 6onee fonKHbI 6bITb
060pyA0BaHbl CTAaUMOHAPHBIMM YCTAHOBKAaMW BOAAHOFO OPOLUEHUSA C BO3MOMKHOCTbIO NOACOEANHEHMUA
nepenBuXHOMN NOXKAPHOM TEXHUKN.

[Ons pesepByapoB C TENNOM30NALUMEN U3 HETOPHOYUX MATEPMANOB LOMYCKAETCA He MPUCOeaUHATb
CTaLMOHAPHYIO YCTAaHOBKY BOAAHOIO OPOLWIEHUA K MPOTMBOMOMKAaPHOMY BOAOMPOBOAY; MPU 3TOM Cyxue
TpybonpoBoabl ee AO/KHbl OblTb BbiBEeAEHbI 33 Mpeaenbl OrpakgeHus pes3epsByapoB M 0b60pya0BaHbI
COeANHUTENbHBIMM FOJIOBKAaMM U 3arayLIKaMu.

Moaavy BoAbl Ha OpOLLEHNE Ha3eMHbIX (Ha3eMHbIX) pe3epByapos c J/IBXK u MK o6bemom meHee 5000
M3, a TakXe HaszemHoro o6opynoBaHMA NOA3EMHbIX PE3epBYyapoOB [AOMNycKaeTcA npeaycmatpuBaTb
nepeaBnXKHOMN NOXKAapPHOM TEXHUKON.

M.11. 3anac BoAbl 419 NPOTUBOMNOXKAPHOM 3aLMUTbl A0/1XKEH 06ecneynBaTb OPOLLEHME 3aLLNLLAEMOrO
obopynoBaHMA B TeYEHME pPacYeTHOrO BPEMEHM, Heobxoaumoro Aas MNOAFOTOBKM K TYLIEHUIO U
HenocpeACcTBEHHO ANA TyLWEHMA NoXKapa.

M.12. Pacxopg BoAbl Ha CTaLMOHAPHbIE YCTAaHOBKN OPOLLEHUA AO/IKEH NPUHUMATBLCA ANA:

- HApY)XHbIX YCTAHOBOK - MO annapaTaM KOJOHHOFO TMMa, UCXo4A W3 CYMMbl PacxofoB BOAbl Ha
OXNAXKAEHWNE YCNOBHO FOPALLEN KOIOHHbI M CMEXKHbBIX C HEM KOOHH, PAcMO/IOKEHHbIX HA PAacCTOAHUN MeHee
OBYX ANaMeTPOB HanbonbLen ropaLent an CMeXXHOoM C Hel KONOHHbI;

- CbIPbEBbIX, TOBAPHbIX M MPOMEKYTOUHbIX CKAaA0B (NapKoB) co chepuyeckumm pesepsyapamu ¢ CYT
n /1B noa nasneHnem, Ha 04HOBPEMEHHOE OpOLLIEHME YC/IOBHO ropALEero pesepsyapa U CMEXHbIX C HUM
pe3epByapoB, PACNO/IOKEHHbIX HA PACCTOAHUM MeHee AnaMeTpa HaubonbLLIero ropAWEero UamM CMeXHOro C
HUM pe3epByapa, a 415 FOPU30HTaNbHbIX (LUAMHAPUYECKMX) - cornacHo Tabavue M.1;

- Cblpb€BbIX, TOBAPHbIX W MPOMENKYTOUYHbIX CKNAZOB (MAapKoB) € Ha3eMHbIMW (HaA3eMHbIMM)
n3otepmmnyeckumu pesepsyapamm ¢ CYl Ha ogHOBPEMEHHOE OpOLLEHME YCI0BHO FOpPALLEro pesepsyapa 1
CMENHbIX C HAM pe3epByapoB, PACMO/IOKEHHbIX Ha PAcCTOAHUN TPEX U MeHee AMAMEeTPOB Hanbosbliero
rOpALLEro UM CMEXHOro C HUM pe3epByapa.



Yucno OAHOBPEMEHHO OpOoLWaeMbIX TOPU3OHTA/IbHbIX

(LmnnHppUYecknx) pesepByapos

PacnosioxeHue pesepByapos

O6bem egMHUYHOrO pesepsyapa, M3

25 50 100 160 175 200
B oaviH pag, 5 5 5 5 3 3
B aBa pana 6 6 6 6 6 6

Tabnnua M.1

M.13. MHTEHCMBHOCTb MOAA4YM BOAbI Ha OXNaXKAEHME NOBEPXHOCTU 060pPYA0BAHUA ANA CTaLMOHAPHBIX YCTAHOBOK BOAAHOIO OPOLIEHMA A0/IKHA NPUHUMATLCA He
MeHee HOPMATUBHBbIX 3HaYEHWIA, NpUBEeAEHHbIX B Tabanuax M.2 1 M.3.

HOpMaTMBHaFI MHTEHCUBHOCTb OpOLWeHnA NOBEPXHOCTU

3almuLaemoro obopyaosaHus

MHTEHCUMBHOCTb NO4a4un BOAbI,
HanmeHoBaHMe 060pynoBaHUA
n/(m2 x c)
Chepuueckune n umnmHapudeckmne pesepsyapbl ¢ CYT 1 JIBXK, nog,
OaBneHunem:
noBepxHOCTU 6e3 apmaTypbl 0,1
NOBEPXHOCTU B MeCTax PacnonoXKeHna apmaTypbl 0,5
KonoHHbIe annapaTbl:
C OTMETKM YCTAaHOBKM annapaTa 4o oTMeTkn 20 m 0,1

Tabnvua M.2



c oTMmeTKM 20 m 1 cBblle

0,2

HopmaTnBHas MHTEHCMBHOCTb OPOLUEHWUSI HA3EMHbIX (HaA3EMHbIX)
pesepByapoB An1a XpaHeHus HedTu 1 HedTenpoayKTOB

MHTEHCMBHOCTb Nogauu BoAbl, /1/c,
Ha OAWH MEeTP AJ/IUHbI

Cnocob opolleHna pesepByapos OKPYIKHOCTH NOSI0BMHbI
OKPY»KHOCTH
ropawero
esepsyapa cocegHero
P pesepByapa
1. CraumoHapHaa ycTaHOBKA BOAAHOIO OpoLUeHUA ans
pe3epByapoB BbICOTON CTEHKU, M:
- 6onee 12 0,75 0,30
- 12 1 MeHee 1 ana pe3epByapoB C N1aBaloLEN Kpbllwel 0,50 0,20
0,80 0,30

2. MepenBuKHAA NOXKApHaA TEXHUKA

Tabanua M.3



M.14. Py4yHOW NyCK AMCTaHUMOHHO ynpaBasemblX AAadeTHbIX CTBOIOB M CTALMOHAPHbIX YCTAHOBOK
BOAAHOIrO OPOLIEHMA AOMKEH ObiTb NPefyCMOTPEH KaK HenocpencTBEHHO C MecTa Yy KOJIbLLEBOW ceTu
NPOTMBOMNOXAPHOrO BOAONPOBOAA 33 Npeaenamm oTOoOpTOBKM 060pYyA0BAHUA UM 3ALUUMTHOMO OFpaXKaeHuUA
pe3epByapoOB Ha PacCTOAHMM He MeHee 15 M OT 3awmuwaemoro obopyLoBaHNUA, Tak U ANCTAHUUMOHHO U3
NOMELLEHMA C MOCTOAHHbIM MPUCYTCTBMEM NEePCoHana (onepaTopHoi).

M.15. Tun, KoANYecTBO U OCOBEHHOCTM PAaCcCTaAHOBKM OpPOCUTENEN CTaLlMOHAPHbIX YCTaHOBOK BOAAHOIO
OPOLLEHMA, A TaKKe pexuMm ux paboTbl (AaBneHWe nepen, OPOCUTENAMM, PACXOh BOAbl, AMCMEPCHOCTb
pacnblaa) AOMKHbI ObITb onpeseneHbl UCXOAS M3 YCI0BUSA PAaBHOMEPHOTO OPOLUEHMA BCEX 3aLLMULLAEMbIX
NOBEPXHOCTEN € 334aHHON MHTEHCUMBHOCTbIO, 0becneunBatoLein TeENN0BYHO 3alLnUTy 060opyA0BaHMA.

MpunoxxeHune H

METOZ, ONPEAE/IEHUA TPEBYEMOW GE30MNACHOM
NAOWAAN PASTEPMETUSALINNA

Hactoawmin meTton npefHasHayeH Ana onpegeneHva 6es3onacHoW naowagu pasrepmeTvsauuum
obopyaoBaHUA U MomeleHuin (Takas nowaab COPOCHOro cevyeHus MNpefoXpPaHUTENIbHOrO YCTPOKCTBa,
BCKPbITME KOTOPOWM B MpOLECCe CropaHUs CMecu BHYTPM 0DOpPYyAOBaHUA WAW NOMELLEHWA MO3BOAAET
COXPaHUTb MocneaHWe OT paspyLeHua nam gebopmalmm), B KOTOPbIX 06paLLaOTCA FOpoYMe rasbl, }KUAKOCTH
AN MblAK, CNOCOBHble CO34aBaTb C BO34AYXOM B3PbIBOOMACHbIE CMECW, Cropatolime JaMUHAPHO WU
TYpOYyNeHTHO BO GPOHTA/IbHOM peXume.

MeToa, He pacnpocTpaHAeTCA Ha CUCTEMbI, CK/AOHHble K JAeToHaumum wuan obbemHoMmy
CaMOBOCM/IAMEHEHMWIO.

H.1. CywHocTb meToaa

Be3onacHyto naowaab pasrepmeTM3aunm onpeaenatoT No pacyeTHbIM GopMynam Ha OCHOBE OAHHbIX
0 MapameTpax 0OOPYAOBaHWUS, MOKa3aTeNAX MNOXKaPOB3PbIBOOMACHOCTU TOPIOUYMX CMECeW, YCI0BUAX
BO3HMKHOBEHMA 1 pPa3BUTUA Npouecca.

MeTopn, ycTaHaBAMBaeT 3aBUCMMOCTb 6e3onacHoOW naowWwagu pasrepmeTMsauum  oT  obbema
060pyA0BaHUA WMAM MOMELLEHMA WU MAKCMManbHO AOMYCTUMOrO A3BJEHUA BHYTPWU HEro, AasieHuA U
TemnepaTypbl TEXHOJIOTMYECKOM Cpeabl, TEPMOANHAMUYECKUX U TEPMOKUHETUYECKMX NapaMeTPOB roptoyen
CMecH, YCNOBUIA UCTEYEHUA, CTENEHU TYPOYNEHTHOCTU.

H.2. ®opmynbl pns pacyeta 6e3onacHor naowaan pasrepmeTvMsauum  TeXHONOTrMYeCcKoro
obopyaoBaHMA € ra3onapoBbIMU CMECAMM

H.2.1. Be3sonacHylo naowaab pasrepmeTmsalmm TeXHOI0rMYeckoro obopyaoBaHnNa ¢ ra3onapoBbiMuU
CMecAMM onpeaenstoT Nno cnegyowmm 6e3pasmepHbIM KPUTEPMAbHbIM COOTHOLWEHUAM:

Z'(Ei_l)

W>—-—2—="~1—’
Ei~(ﬂ'm—1)

, (H.1)

ANA COCYA0B, PACCUUTAHHBIX HAa MAaKCMManbHOe OTHOCUTENbHOE AasneHue B3pbisa 1 <77, <2 (npw

!
OLHOBPEMEHHOM BbINONHEHUM YCA0BUA D, > 2D ).

Z(ﬂe_ﬂm)

T,(H.Z)

AnAa cocyaos, BblaepXuMBawWMX OaBieHWe B3pblBa B AMana3oOHe OTHOCUTEJ/IbHbIX 3HAYeHUM
2<rm, <m,.

W =0,9

B ¢dopmynax H.1 n H.2 npuHAaTbl cneayoume o0603HayeHUs (MHAEKCbI i, U, €, m OTHOCATCA
COOTBETCTBEHHO K Haya/fbHbIM MapameTpam, NapameTpam roproveit CMecu, XapaKTepUCTUKam ropeHns B



3aMKHYTOM cocyae, MaKCMMaJibHbIM A0NMYCTUMbIM 3Ha‘-IeHVIFIM)Z

P

T, = - OTHOCUTENbHOE MAKCMMa/IbHO AONYCTUMOE AaBNEHME B COCYAe, KOTOPOE He NMPUBOAMUT K
pPi
ero gebopmaumm u (Maun) paspyLieHuto;
P,, - abconoTHoe MaKCMManbHO AONYCTUMOE JaBaeHne BHYTPU COCyAa, KOTOPOe He NPUBOAUT K ero
aedpopmaumu u (nnn) paspyweHutio, Ma;
p; - abcontoTHoe Havya/nbHOe fAaBNeHWe roployeit Cmecu B anmapaTe, MpU KOTOPOM MPOMUCXOAWT

MHUUMKMpPOBaHMe ropeHus, MNa;
p'-abcontoTHOE gaBneHWe B NPOCTPAHCTBE, B KOTOPOE NPOUCXOLMUT UCTEYEHME, B MOMEHT AOCTUKEHMUA
MaKCMManbHOro AaB/NeHUs B3pbiBa BHYTPM annapata (aTmocdepa, bydepHas emKocTb 1 T.1.), Ma;

P

T, = - OTHOCUTE/IbHOE MaKCMManbHOE JaBneHue B3pbiBa JaHHOM ropioyei CMecu B 3aMKHYTOM
V2
cocye;
D, - abCoNOTHOE MaKCManbHOe AaBNeHWe B3PblBa AaHHOI roployell CMecu B 3aMKHYTOM cocyae npu
HaYaNbHOM AaBneHun cmecu P, Ma;

Ei - KO3pDMLUMEHT paclUMPEHNA NPOAYKTOB CrOPaHNS CMeCH;

Y - ¢aktop TypbyneHTHOCTM, npeacTaBAAlowWMin coboll B COOTBETCTBMM C MpUHUMNOM [ym-

MuxenbCcoHa OTHOLWEHME AEeUACTBUTE/IbHON MOBEPXHOCTU GPOHTA NAameHu B annapate K MOBEPXHOCTM
cdepbl, B KOTOPYIO MOXKHO cObpaTb NPOAYKTbl CrOPaHUA, HAXo4ALWMeECA B 4aHHbIN MOMEHT BPEMEHWN BHYTPU
cocyaa.

Komnnekc nopobua W npesncrasnset co60i ¢ TOYHOCTbIO A0 NOCTOAHHOIO MHOXUTENA NPOU3BeAeHME
ABYX OTHOLWEHWNIM - 3 PeKTUBHOM naowaam pasrepmeTnsaumnm K BHyTPEHHEeM noBepxHocTM chepuyeckoro
cocyaa paBHOro 06bema M CKOPOCTU 3BYKa B UCXOAHOM CMECU K Haya /iIbHOM HOPMaJ/ibHOM CKOPOCTU NAaMeHu:

1 uF (RT\” 1
: : *—,(H.3
(367[0 )0,333 o667 | pr g (H.3)

i u;

W =

roe A - KoadpoduumMeHT pacxoda NpU UCTEYEHUMN CBEXKEN cMecu U (MAM) NPOAYKTOB CropaHua yepes

YCTPOICTBO B3pblBOPA3peEXeHUs (NpefoxpaHUTenbHaa membpaHa, KaanaH, pasrepmeTmsaTop U T.n.);

F - nnowaap pasrepmeTtnsaumm (CbpocHoro ceyeHumsn), m2;

V - MaKCMManbHbIN BHYTPEHHUI obbem cocyda, B KOTOPOM BO3MOXKHO 0bOpasoBaHuWe roptoyen
rasonapoBoi cmecu, m3;

R - yHMBepcanbHas rasosasn noctosHHas, pasHaa 8314 [x/(kmonb x K);

Tui - TemnepaTypa roptodeit cmecy, K;
Ml. - MOJIEKYIAPHAA Macca roptoyeit CMecu, Kr/KMonb;

Sui - HOPMa/IbHAaA CKOPOCTb PACNPOCTPAHEHMA NMAaMeHU NMPU HavyaAbHbIX 3HAYEHUAX AABNEHUA U
TemnepaTtypbl roptoyen cmecu, m/c;

T, -umncno "nn" (3,14).

H.2.2. ®opmynbl H.1 n H.2 moryT 6biTb UCNO/Ib30BaHbI Kak AasA onpeaeneHns 6esonacHoi naowagm

pasrepmeTvsaummn F npu nNpoekTMpOBaHMM annapartosB Mo MaKCMMaibHO AOMYCTUMOMY OTHOCUTE/IbHOMY
[aB/IeHUIO B3pblBa B HeM /M (npsamas 3agaya), Tak U Ans onpefesieHns MakCMmasbHO AOMYCTUMOro

Ha4a/Z1bHOro AaBaeHnA FOpIO‘-IEVI cmecu pi B annapate, paCCHNTAaHHOM Ha MaKCMMa/iIbHOE AaBiieHUNe pm , C

YKe UmetoLmMmea cbpocHbIM NHOKOM naollagbio F, Hanpumep Npu aHanuse aBapuii (obpaTHas 3agaya).
H.2.3. ®opmynbl (H.1) 1 (H.2) oxBaTbiBaloT BECb AMaNa30H BO3MOMKHbIX AaB/eHUIA B 060pyA0BaHMK C

Pa3NNYHOW CTeneHblo HerepmeTnyHocTn 1 < T,<T,.

H.2.4. TouHOCTb OonpeaeneHma guameTpa COPOCHOro ceYeHuns no UHKeHepHbiM popmynam H.1, H.2 B
CPaBHEHUU C TOYHbIM KOMMbIOTEPHbBIM pelleHnem cuctembl AnddepeHunanbHbiX YPaBHEHUA ANHAMMUKM
pa3BMTUA B3pbiBa cOCTaBanaeT okono 10%.

H.3. CreneHb BAWAHUA pPa3NMYHbIX MNapamMeTpoB Ha 6e3onacHy naowWanb pasrepmeTvsaumm



TEXHON0MMYEeCKOro 060pyA0BaHUSA C FrA30MapoBbIMM CMECAMM

H.3.1. B HacToAwem meToAe peasn3oBaH MOAXOA K pacyeTy naouaau cbpocHOro cedvyeHwus,
3aKOYaWMIACA B y4yeTe B/IMAHWUA Pa3/IMYHbIX NapamMeTpPoB W YyCnoBUIK Ha 6e3onacHyw njaowaab
pasrepmeTusauumM MNOCPeAcTBOM COOTBETCTBYIOWErO M3MeHeHUsAs 3OPeKTUBHOro 3HayeHua ddakTopa
TYypbyNeHTHOCTM (OTHOLLEeHMe paKTopa TYPOYNEHTHOCTU K KOadPULMEHTY pacxoaa).

H.3.2. PacyeT 6e3onacHoli naowaan pasrepmeTnsaunm NpoBoAMTCS, KaK npaBuio, ans Hambonee
onacHbIX (OKONOCTEXMOMETPMUUECKOrO COCTaBa) CMeCcel, eC/in He loKka3zaHa HEBO3MOMKHOCTb X 06pa3oBaHuA
BHYTPU 3alMLLIAEMOro 06BbEKTA.

H.4. 3aBucMMOCTb ¢dakTopa TypOyNeHTHOCTU OT YC/NOBWUIM pPasBUTUA B3pbiBa B TEXHO/IOTMYECKOM
obopyaoBaHMKM C ra3onapoBbIMU CMECAMMU NMPU TOYEYHOM UCTOYHUKE 3aXKUraHUA

H.4.1. 3aBucumocTb daKTopa TYpOYNEeHTHOCTU OT YCAO0BUA pPas3BUTUA TOPEHMA MOXKeT ObITb
npeacrasaeHa A NonbiX 06BbEKTOB GOpMyNol

m

T, =T
a,+a, ———*

=(1+aV)| 1+a,-
r=(1+aV )| 1+a, el UL

0,667
V

roe a,, a,, a,, a, - smnupuyeckne koadbduumeHTsl, onpegenaemole no Tabaumue H.1.



IMnupuyeckme KosapPUUMeHTbl ANa pacyeta GpakTopa
TypbyneHTHocTH <1>

Imnnpuyeckme KoappmuneHTbl

YcnoBuAa pasBUTUA ropeHus

a, a, a, a,
O6bem cocyaa V g0 10 m3, cteneHb HErepMeTUYHOCTHU 0,15 4 1,0 0,0
F 1V n60,25
O6vem cocyaa V go200m3, 1<z, <2
Ha4ya/NbHO OTKPbITble COPOCHbIE CEYEHUS 0,00 0 2,0 0,0
HaYyaNbHO 3aKPbITble COPOCHbIE ceYeHUn 0,00 0 8,0 0,0
O6wvem cocypa V go200m3, 2< 7, < 7,:
Ha4yaNbHO OTKPbITble COPOCHbIE CEYEHMUA 0,00 0 0,8 1,2
HaYyaNbHO 3aKpPbITble COPOCHbIE CeYeHUA 0,00 0 2,0 6,0
O6bem cocyga V ao 10 m3, cteneHb HErepmeTU4HOCTH
F/VO’667 00 0,04; Hannume cbpocHoro Tpybonpoeoaa,
l<rm, <2:
6€e3 OpOoLIEHNA UCTEKAIOLLNX Fa30B 0,00 0 4,0 0,0
C OPOLUEHMEM UCTEKAIOLLMX ra30B 0,15 4 1,0 0,0

<1> [InA oTCYTCTBYIOWMX B TabMLe YCAOBUI pPa3BUTUA rOpeHUs, Hanpumep ana obopyaosaHus obbemom
6onee 200 m3, dpakTop TypbYNEHTHOCTU onNpedenstoT 3KcnepTHO. B Takmx cayyasx (06bekTbl ob6bemom

Tabnunua H.1



60nee 200 M3, 06BEKTbI C BHYTPEHHUMM SN1EMEHTAMM U CTPYMHBIM M APYTUMU BUAAMM 3aXKMUTaHUA, a TaKXKe
WMHEPLMOHHbIMK COPOCHbIMM 3N1EMEHTaMM U T.N.) onpeaeneHne 6e3onacHon NaoLWaam pasrepMeTnsaumnm
cnefyet OCyLEecTBAATb C UCNOJIb30BaHMEM NPOrpamm pacyeta AMHaMUKKM B3PbIBa.




[na nonbix annapatos o6bemom meHee 1 M3 pakTop TypbyneHTHOCTM ¥ cocTaBaseT oT 1 go 2.

C poctom obbema annapata ¢akTop TypOy/NEeHTHOCTM yBeNMYMBAETCA W ANA MOAbIX annapaTtos
obbemom okoso 10 m3 cocTaaseT oT 2,5 o0 5 B 3aBUCMMOCTU OT CTEMNEHU HEFEPMETUYHOCTU (OTHOLWEHME

F 1V annapara.

Ona cocynos obbemom a0 200 m3 pasnyHON GopMbl C HE3HAYUTE/IbHBIMMU BCTPOEHHbIMWU BHYTPb
anemeHTamm ¢pakTop TypObyNEeHTHOCTM He NpeBbIWaeT, Kak Npasuno, 8.

H.4.2. BanaHue popmbl annapara

[ns annapaToB C COOTHOLWEHMEM AJ/IMHbI K AnameTpy 40 5:1 MOXKHO cuMTaTh, 4To Gopma annapaTta He
BAMAET Ha 3HayeHWe ¢akTopa TypOYNEeHTHOCTU, T.K. YBE/ANYEHME MNOBEPXHOCTU MNAMEHM U3-3a €ro
BbITArMBaHWA NMo ¢$opme annapata KOMMEHCUPYETCA YMEHbLUEHWEM MOBEPXHOCTU B pesynbTaTe bGonee
paHHero KacaHWA N1ameHn CTEHOK cocyaa.

H.4.3. BAnaHWe HayanbHOM repmeTusaumm annapara

Ona nonbix annapatoB obbemom A0 200 M3 € HayasbHO OTKPbITbIMM COPOCHBIMW CEYEHUAMM,
Hanpumep NtOKamMK, 3HavyeHne dakTopa TypOYNeHTHOCTH, KaK NPaBMIo, He NpeBbIWaEeT 2; 41 annapaTos ¢
Ha4aIbHO 3aKPbITbIMU COPOCHBIMM CeYEHUAMMU (MeMbBpaHbI, pa3repmeTnsaTopbl U T.4.) He NpeBbiwaeT 8.

0,667
H.4.4. BAanAaHue cTeneHn HerepmeTMYHOCTM annapara FIv

YBenunyeHue cTeneHn HerepmeTuyHoCTU F/VO’667 8 10 pa3s ot 0,025 go 0,25, 4tOo paBHO3HAYHO
yBE/IMYEHUIO NaowWaan pasrepmetvsaumm B 10 pa3 gna O4HOrO M TOro »Ke annapaTa, NpPUBOAMUT K
BO3pacTaHuto pakTopa TypbyneHTHOCTU B 2 pa3a (oA annapatoB o6bemom okosio 10 m3 ¢ 2,5 o 5).

H.4.5. BanaHve MaKcMManbHO AOMNYCTUMOrO AaB/ieHMA B annapaTte (Koppeavpyer C BAUAHWEM
[aBNeHUA pasrepmeTnsaumn).

Mpu yBeNANYEHUU OTHOCUTENIBHOTO MAKCMMAZbHO AOMYCTUMOrO [AaB/JeHMA BHYTPM annapaTa

(npouHocT annapata) B avanasoHe 1< 7, <2 daktop TypbyneHTHOCTM He u3MeHseTca. C pocTom

OTHOCUTENbHOMO MaKCMManbHO AOMYCTUMOTO AaBneHws sblwe 7, >2 (4o 7, =7,) ANA Ha4yanbHO

OTKPbITbIX COPOCHBIX CeveHnit pakTop TypOYNEeHTHOCTU CHUKaeTcs ¢ 2 8o 0,8, AN1a HayaNbHO 3aKPbITbIX - C 8
40 2. 3TOT pe3ynbTaT cornacyetcs ¢ GU3NYECKMMM NPeaCTaBAeHUAMM O TOM, YTO NPU BO/bLUEM 3HAYEHUU
[AaBNEeHNA, KOTOPOEe BblAEp)KMBAET annapaT, MeHblue naowasab cOpOCHOro ceyeHus, a CnefoBaTeNbHO,
GPOHT N1IaMeHn NoABepraeTcA MeHbLIemy BO3MYLLAOLWeEMY BO34ENCTBUIO.

H.4.6. BanaHue ycnosuit UCTeveHun

Ecnn ucTteyeHne roptoyeir cmecu M MNPOAYKTOB CropaHMsA OCYyLLecTBAsSeTCs uvepe3 CHpPOCHOW
TPybONpoBOA, PACMONOMKEHHbIA 3@ PasrepMeTU3MPYIOWUM  3/1EMEHTOM W UMEKWUN  AnameTp,
NPUBAMU3UTENBHO PaBHbIN AMAaMeTpy COPOCHOro OTBEPCTMA, TO 3HaveHWe ¢akTopa TypbyNeHTHOCTU BHe
3aBUCMMOCTM OT 0b6bema cocyga oT 10 go 15 m3 npuHMMmaeTcAa paBHbIM 4 (oA COCYyAOB CO CTeneHbio

HerepmeTM4yHOCTH F/VO’667 ot 0,015 go 0,035, Korga ocHalleHue cocyaoB copocHbim TpybonpoBoaom
onpaBAaHo Mo coobpaxkeHnaAM PasyMHOro COOTHOLLIEHUA XapaKTePHbIX pa3mepoB cocyda v Tpybonposoaa)

npu ycnosun 7, <2.

Mpw oCHalLeHUN cUCTEMbl pasrepMmeTU3aLnn opocuTeNnem UAMU APYTMM aHa/IOTMYHbIM YCTPONCTBOM,
YyCTaHOBNEHHbIM B TpybonpoBoae HEMOCPeACTBEHHO 33 pPasrepMeTM3aTOpPoOM ANA MoAayM XnajareHTa B
MCTEKaloLyto M3 annapaTta cmecb, GakTop TypOYNEHTHOCTU NPUHUMAETCA TAaKUM e, KaK Npu UctedeHuun
HenocpeAcTBEHHO M3 annapaTa B atmocdepy. dPdeKT nHTeHcMdurKaumm ropeHmsa B annapate npu cbpoce
rasoB 4yepes TpybonpoBoA Mcye3aeT MNpu yBeNMYEeHUMWU AaBAeHus pasrepmeTtusauum go 0,2 MMa npu
HayasbHOM gasneHmn 0,1 Mla.

H.4.7. BAvaHMe yCnoBWUIN pasrepmeTm3aumm, MrHOBEHHOE BCKPbITUE COPOCHOro cevyeHma NoBbiwaeT
BEPOATHOCTb BO3HMKHOBEHMA BWMOPALMOHHOIO ropeHMa BHYTPW annapaTa. AMNAUMTYAQ B aKyCTMYECKOWM
BO/IHE BMOPALMOHHOIO ropeHns moxet gocturate +/- 0,1 MMa. MNepemelwnBaHne cmecu, Hanpumep,
BEHTUNATOPOM, MPUBOAUT K YMEHbBLLEHUIO KONebaHUI gaBneHus.

H.4.8. BanaHue npensaTcTBuii U Typbyansatopos

Bonpoc 0 BAMAHMM Pa3IMYHbIX NPENATCTBUIA, PACNOMIOXKEHHBIX Ha NYTWM PACAPOCTPAHEHMA NAAMEHU, U
TYpbyneHTHOCTN B cmecu neped GPOHTOM MIaMeHM ABAAETCA OAHMM U3 onpeaensaiowmx B Bbibope pakTopa
TypbyneHTHocTU. Hanbonee npaBuibHbIM METOAOM onpeneneHna dpaktopa TYpOYNEHTHOCTM NPU HaINYUK
BHYTPM annapaTta CA0XKHbIX NPenATCTBUIN U TypOYAN30BaHHON CMECU MOMKET CHUTATbCA METO/, OCHOBaHHbIN
Ha CpaBHEHWW PACYETHOM WU IKCNEPUMEHTANbHOW AMHAMMUKM POCTa AABAEHUS (3aBUCMMOCTb AaB/eHUe -



Bpems).
Mimetowmecs AaHHble YKa3blBalOT, YTO YCKOPEHME NaMeHN Ha CneunanbHbIX NPenaTCTBUAX 4OCTUraeT

X =15 y6onee y>Ke B cocygax o6bemom okono 10 m3.

[na yrnesoaopoaoBo3AyllHbIX cmeceit TYpbyneHTHOe pacnpocTpaHeHue NaameHuM C aBTOHOMHOWM
reHepaumenn TypbYNEeHTHOCTM BHYTPU 30HblI TOPEHUA XapaKTepusyeTcA MaKCMMasbHbiM HaKTopom
TYpOyNeHTHOCTH, OKoNo Y = 4.

MpU MCKYCCTBEHHO CO34aBaeMoOi M3OTPOMNHOMN TypBYNEeHTHOCTU MaKCMManbHoe 3HadyeHue dakTopa
TYPOYNEHTHOCTU MpPU TOUYEYHOM 3aXKMraHuMM He npesbiwaeT 4 - 6. [danbHeillee yBeandeHWe cTeneHu
N30TPOMHOM TYPOYNEHTHOCTU NPUBOAMUT K rallieHUIo NAamMeHN.

[na cocynos co BCTPOEHHbIMU W NOABUMKHbBIMU 31eMeHTaMU, BANAHUE KOTOPbIX Ha 3HaYeHne pakTopa
TYpOYNEHTHOCTM He MoKeT ObiTb B HacToAllee BpemsA OLEHeHO, Hanpumep, C MCNoAb30BaHMEM
NIUTEPATYPHbLIX AaHHbIX MAM  3KCMEpTHbIM MeToAO0M, Bbl6op ¢akTopa TypOY/NEHTHOCTU [O/KEH

OrpaHMuMBATLCA CHU3Y 3HadYeHemM J = 8.

H.4.9. KoadduumeHT pacxoga U

KoadduumeHT pacxoga AL sBAAeTCA IMNUPUYECKUM KO3DDUUMEHTOM, YYWUTLIBAIOLMM BAUSHUE
peasibHbIX YCN0BUIA UCTEYEHMA Ha PACXOL ra3a, onpeaesieHHbI MO N3BECTHbIM TEOPETUYECKMM MOAENbHbIM
COOTHOLUEHUAM.

Ons npefoxpaHUTENbHbIX MeMOpaH M pasrepMeTUSUPYOWMX YCTPOMCTB C HenocpeaCcTBEHHbIM
c6pOCOM MpPOAYKTOB cropaHua B atmocdepy, Kak npasuno, AU =0,61. Mpu Hanmumm c6pocHbix
Tpybonposoaos L ot 0,4 no 1 (Bkatoyas cnyyai ¢ nogadent xnagareHTa B TpybonpoBos HeNocpeaCcTBEHHO
33 membpaHolt).

3HayeHMe KoadpduLMeHTa pacxona BO3PACTAeT B YKa3aHHOM AManasoHe C YBe/MYEHMEM CKOPOCTM
MCTeyeHus U TemnepaTypbl UCTEKAIOLWWETO ra3a c POCTOM $paKTopa TypbyaeHTHOCTU.

MpoussegeHne KoabduLMeHTa pacxoda Ha naowaas pasrepmetusaumm LUF npepactasnaeT coboit
3¢ PEeKTUBHYIO NOLWAAb pa3repMmeTmU3aLmm.

H.4.10. AHanor npuHumna Jle LWaTtenbe-bpayHa
CornacHo KpuTepuanbHOMy cooTHoweHuto (H.1) oTHocuTenbHoe M3bbITOYHOE AaBneHue

2

(7, -1)0 yLF . (H.5)

TeopeTMyecKne U 3KCNepMMeHTaNbHble UCCNef0BaHMA MPOLLECCa CropaHMA rasa B HErepMeTUYHOM
cocyze MO3BO/IMAN YCTaHOBUTb aHasnor npuHumna Jle Latenbe-bpayHa: rasogMHamMuKa ropeHus rasa B
HerepmeTMYHOM COCyAe pearnpyeT Ha BHElWHee W3MEHEeHMe YCI0BMA NPOTEKAaHWs npouecca B TOM
HanpaBAeHUW, Npu KoTopom 3¢dGdEKT BHeLIHEro BO3AeNCTBUA ocnabnsetca. Tak, yBe/IMYEHME C Lenblo
CHWXXEeHUA AaBieHua naowagum pasrepmetusaumm F B gecatb pas B cocyae obbemom nopsagka 10 m3
CONpOBOXKAAETCA yBennyeHnem ¢akTopa Typbynmsaumum B pABa pasa. Pusmyeckoe ob6bACHEHME
Habntogaemoro ABAEHMA [OCTAaTOMHO MPOCTOE: C YBE/MYEHMEM NOWAAM pa3repMeTusaumm Bo3pactaeT
BO3MYyLLatoLee BO3AENCTBME HAa PPOHTE NTaMeEHMN.

MN36bITOUHOE AaBNeHUE KOPPENMPYET COMNAcHO KpUTepMaibHOMY COOTHOLWEHMIO .5 ¢ oTHoweHem

2
(;(/,u) ,a He NpocTo ¥ . Kak nokasanu ncciefoBaHusA, yMmeHbLLEHWE pasmepa A4eliku Typbyansmnpyolei

peleTkM, NpusoaaLLei K Bo3pacTaHuio ¢akTopa Typbyamsaumm B 1,75 pasa (c 8 ao 14), conpoBoxKaaeTtca
CYLWeCTBEHHO MEeHbLUIMM yBeAn4YeHnemM OTHOLIEHUA ;(/,u - avmwb B 1,11 pasa. CkasaHHoe HeobxoanMO

yUMTbIBaTL NPU dakTope TypbyneHTHOCTH ¥ = 3.

H.5. OnpepeneHMe HOPMaJIbHOM CKOPOCTM pPacrnpoCTPaHEeHMA MJIaMeHU U TepMOAMHAMMUYECKMX
napameTpos

H.5.1. HopmanbHaa CKOPOCTb XapaKTepusyeT PeaKkLUMOHHYI0 CMOCOOHOCTb ropioUMX rasoBbiX CMecei
npy GPOHTANbHBIX PEXKMMAX ropeHus. Hanbosnee nepcneKkTUBHbLIM ABAAETCA SKCNEPUMEHTAIbHO-PACYETHbIN
MeToZ, ONTUMMU3aLMK, NMO3BONAIOWMIA ONpeaenaTb HOPMasbHYO CKOPOCTb B bombe NocTosHHOro ob6bema B
LUMPOKOM AManasoHe TeMnepaTtyp 1 gasneHuii. Metog nsnoxeH 8 FOCT 12.1.044.

BxoaAlwasn B KputepmanbHble cooTHoweHna H.1 n H.2 B coctase Komnnekca nogobus W (cooTHowweHue



H.3) HOpmanbHaa CKOPOCTb pacnpocTpaHeHWs nnameHn S, nNpU  JaBAeHUM M TemnepaType,

u;
COOTBETCTBYHOLLMX HaYaNy pa3BUTUA NpoLEecca ropeHus, MoXKeT BbiTb onpeaeneHa sKCNepuMeEHTaAbHO UK
B3ATa M3 HaAy4YHO-TEXHUYECKOW NMTepaTypbl, Npolleslieil OLEeHKY AOCTOBEPHOCTU MPUBELAEHHbIX B HEWM
OaHHbIX. Ecnn paHHble MO HOPMasbHOW CKOPOCTU MPU XapaKTepHbIX A8 TEXHOJIOrMYeCcKoro npotecca
AaBneHna p u TemnepaType T OTCYTCTBYIOT, TO B OrpaHMYEHHOM fMana3oHe 3KCTPanofAuuMM MOXKHO
BOCMO/1b30BaTbCA AN OLEHKM dopmynoi

n m

T
S, =8, 2= , (H.6)

Do T,

roe Sua - U3BECTHOE 3HaYeHMe HOPManbHOM CKOPOCTW Npu AaBAeHUn P, v Temnepatype 1, ;

N Y M - COOTBETCTBEHHO BapuUUecKknin u TemnepaTypHbIN NOKasaTenu.

B gnanasoHe gasneHnii ot 0,04 go 1,00 Mla n Temnepatyp oT 293 go 500 K ana ctexMmomeTpuyecKkmx
cMecelt MeTaHa, NponaHa, rekcaHa, renTaHa, alUeToHa, nsonponaHona 1 6eH3ona ¢ Bo3ayxom Hapuyeckuit
NnoKasaTe/lb C POCTOM AaB/EHUA U TEMNEpPaTYpPbl CBEXKEN CMECH YBENNYMBAETCA M HAXOAMTCA B ANaNa3oHe OT
3,1 gpo 0,6. Mpu 3HayYeHUsX AOaBNAEHUS W TemnepaTypbl, B6AU3KUX K aTtMocdepHbiM, Bapuyeckuin u
TeMnepaTypHbIA MoKasaTe/n ANA TOpPHYMX NAPOBO3AYLIHbIX CMecel MOryT 6biTb MPUHATbI B NEPBOM
NPUBANKEHNM COOTBETCTBEHHO paBHbiMK N =-0,5 u m = 2,0.

H.5.2. TepmoanHaMn4eckme napameTpbl Ew T,, Y, onpeaenaloT TepMOANMHAMUYECKMM PacyeToM.

KoadduumeHnT pacwmpenns £, paseH no onpegenenuio

Mi'];.
Ei =,
Mbi.]—;i

roe 7;71’ 7] be COOTBETCTBEHHO TEMMNEPATYPA U MONEKYNIAPHAA MaCCa NPOAYKTOB CropaHuA I'OpIO‘-IeVI

cmecm.
MosiekynAapHYIO Maccy CMecu naeanbHbIX razos M, Kr/monb, onpeaenstoT no popmyne

M:ZMj'nj,(H-7)
J

roe Mj n nj - COOTBETCTBEHHO MOJ/1IeKYyNAPHAA MacCcCa U MOJibHaA A0NA j-FO KOMMNOHEHTa CMeCH.

KoaddunumeHT pacwmpeHns MoKeT bbiTb TaKKe onpeaeneH U3 NpubanKeHHOro ypaBHeHun



T
E =1+—— (H.3)

Tabnnua H.2

, Tbi n Su

Pe3ynbTaTbl pacueTa 3HayeHuit e, 7p, E,
ONA HEKOTOPbIX CTEXMOMETPUYECKMNX Fa30MapoBbIX CMecek
npu HadyanbHom gasnennun 0,1 Mla n temnepatype 298,15 K

loptoyee ®opmyna Per , % 06. 7, Vb E, Tb,- S, , m/c
MeTaH CH, 9,355 8,71 1,25 7,44 2200 0,31
MponaH C,H, 3,964 9,23 1,25 7,90 2240 0,32
H-TekcaH CH,, 2,126 9,38 1,25 8,03 2250 0,29
H-TenTaH C.H, 1,842 9,40 1,25 8,05 2250 0,30
AueToH C,H,O 4,907 9,28 1,25 7,96 2240 0,32
M3onponaHon C3H80 4,386 9,34 1,24 8,00 2220 0,30
BeHson CH, 2,679 9,30 1,25 7,99 2320 0,36

B Tabauue H.2 npuBeaeHbl paccyMTaHHble 3HAYEHUA TepPMOAMHAMMUUYECKMUX MNapameTpoB A48 HEKOTOPbIX CTEXMOMETPUYECKMX ra30napoBbiX CMecen B
NpeanonoXKeHMN, YTO NPOAYKTbl CTOPAHUA COCTOAT U3 ceaytowmx 19 KomnNoHeHTOB B ra3oBol dase: H2 , Hzo , C02 , Nz ,Ar,C, H, O, N, CO, CH4 , HCN, Oz , 03 ,

OH, NO, N02 , NH3 , HNOs . CTexnomeTpuueckasa KoHLeHTpauusa roptodero Per B BO3ayxe cpefHel BAaXXHOCTU onpeaenanack no u3sBecTHol popmyne



100

Ve = 4 84458 +1"

(H.9)

rae ﬂ - CTEXMOMETPUYECKNI KOIPPUUMEHT, PaBHbIN KONNMYECTBY MONIEKY KUCAOPOAA, HEOBXOAMMBIX A1 CFOPaHUA OLHOW MOJIEKY/bl TOPOYEro.

12 MHOTOKOMNOHEHTHbIX CMECen U CMecei, NpoBeAEeHNE PAaCYETOB MO KOTOPbLIM MO TEM UAW UHBIM NPUYMHAM Bbi3bIBaET TPYAHOCTU, ONpeseneHne MakCMManbHOro
OTHOCWTE/IbHOTO AaBNeHua 7, , a CNefoBaTesbHO, U KoadduumenTa pacwmpenns £, no dopmyne H.8 nposoasT no cootsetcTayowei metoamke MOCT 12.1.044.

H.6. ®opmynbl ans pacyeTta 6e3onacHoOM naowaamn parepmetTmsaumnm ob6opyaoBaHMa M NOMELLEHNI, B KOTOPbIX 0bpallaeTca roptoyas nbijib

H.6.1. PacyeT 6e30MnacHOi NAOWAAM PasrepmMeTU3aumMmM HU3KOMPOUHbIX 3aMKHYTbIX 060/104eK, He BblAepHKUBaOWMX M3bbITOYHOE aAasneHne cebiwe 10 Ka,
npouseoamTca no popmyne

CF,
F=—=—,(H.10)

maxu

roe F - 6esonacHas naolaab pasrepmeTvsauum (cymmapHas naollaab nerkocbpacbiBaeMbix NOKPbITUIA), M2;
C - KOHCTaHTa, onpeagensemas no Tabauue H.3;

F, - nnowaab BHyTpeHHel NoBepXHOCTM 3aMKHYTO 060104KM, M2;

P

maxu

- MaKCMMa/IbHO A0NYCTUMOe M36bITOYHOE AaBaeHMe B3PbiBa MblN B 3alLMLLAEMOM 06beMeE NPU HAMUYUKN NCTedyeHUs Yepes cbpocHble oTBepcTus, Klla.

YpoBeHb NOXapoB3pbIBOOMNACHOCTM Mbl/M 3aBUCUT OT MHAEKca Noxapos3pbisoonacHoctn K, u onpegensetcs no Tabnauue H.4.

Tabnuua H.3

3HaueHune KoapodunuymeHTa C

YpoBeHb NOXKapoB3pPbIBOOMNACHOCTU MblAN c xITa%
1 0,26
2 0,30
3 0,51




YpoBeHb NOXKapoB3pbIBOOMACHOCTM NblJIN B 3aBUCMMOCTH OT Kst

JnanasoH 3HaYeHUM MHOEKCA NOXKapPOoB3PbIBOOMACHOCTU MblJN,

YpoBeHb NOXKapoB3pPbIBOOMNACHOCTH

MnMa x m/c bl
0<K, <20 1
20< K, <30 2
3

30<K,

Tabnuua H.4



YaenbHas macca 1erkocbpacbiBaemMoro NoKpbITUA, Kak NPaBuao, He JoMKHa npesbiwaTtb 4,0 Kr/m?2.

H.6.2. Pacyetr 6e3onacHOM naowagM pasrepmMeTusaumm BbICOKOMPOYHbIX 3aMKHYTbIX 060so4eK,
HaxoA4ALWMXCcA nog pasneHnem, 6AM3KMM K aTMochepHOMY, BblAEpKUBAOWMX M3ObITOYHOE AaBneHue
cebiwe 10 KMa, nponssoauTcs no ¢opmyne

F=aV"*.(9,87K,) -(0,01P,,,) , (H.11)

maxu

ae @ =0,000571exp(0,0197P,);
b=0,978exp(~0,001037P,,);
c=-0,687exp(0,00223P,, ).

K, - nnaexc noxaposspbisoonacHocT nbiaum, MlMa x m/c;

R,’u - n36bITOYHOE AaBNEHME BCKPbITUA COPOCHOrO ceveHus, KMa;

V - 06bem 3almaemMoint eMKOCTU, M3.
O6nacTb NnpumeHeHUs pacyeTta no popmyne (H.11)

L/D < 5;

1<V <-1000;
I1<P _  , <200;
5<K,<60;
PS’M >5;
Pmaxu_l)s,u >5;
95< P <120,

roe L, D - COOTBETCTBEHHO NIMHENHbINA U MONepeYHblit pasmepbl 060104KN, M;

P - abconotHoe HavanbHoe faBneHue roprodeli cmecu B annapate, MPU KOTOPOM MPOMCXOAMUT

MHUUMUPOBaHWe ropeHus, Klla.

YaenbHaa macca 3anopHOro 31emeHTa, Kak Mpasu/io, He A0/XHa npesocxoanTts 12,0 kr/m2. Mpu
HeobX0AMMOCTU YCTaHOBKM COPOCHbIX KaHaNoB MX AMamMeTp AoNXKeH 6biTb He meHee gMameTpa cb6poCHOro
OTBEPCTMA NPU MUHUMANbHON ANMHE U KoamyecTBe M3rMboB. YcTaHOBKa COPOCHOro KaHana npuMBoaMT K

CyLLeCTBEHHOMY pocTy Tpebyemoii BennunHbl P,

maxu

H.6.3. ®opmynbl gnsa pacyeta 6e3onacHoM naowanm pasrepmeTusaymm ob6opyaoBaHMA U NOMELLLEHWNA,
B KOTOPbIX 0bpaLLatoTes rubpuaHbie cmecu

[na rmbpraHON B3pbIBOONACHOM CMecK (roproyero rasa ¢ roptodelt Nblabto) pacyeT BeayT no 6onee
onacHoi KomnoHeHTe (06bI4HO rasy).

Mpunoxerune I

METOAbl PACHETA TEMMNEPATYPHOIO PEXKMMA MNMOXAPA
B MOMELLEHNAX 30AHNIM PA3IMYHOIO HASHAYEHUA

M.1. YcnoBHblie 0603HavyeHUs
V - 06bem nometleHuna, m3;
S - nnowaab Noia NOMeELLEHUA, M2;

A,. - NNoWaAab i-ro Npoema nomeLLeHua, m2;

h; - BbicoTa i-ro npoema nomelueHus, m;



A= Z Al. - CymMapHas naollaab NpoemMoB NOMELLEHNS, M2;

= ZAihi
A

- npuBegeHHaA BbICOTa MPOEMOB NOMELLEHUA, M;

0,5
MM - NpOeMHOCTb NoMelLeHMA paccuuTbiBaeTcs no popmyne (M.1) nam (N.2), M~ ;
P - obuee konnuectso roproyeit Harpysku i-ro KOMNOHEHTa TBEPAbIX FOPIOYMX U TPYAHOTOPHOUMUX

MaTepuanos, Kr;
g - KOJIMYECTBO roproYen Harpyskn, OTHECEHHOE K NJoWwaam nona, Kr/m2;

Gypx - YAESBHOE KPUTUYECKOE KOJIMYECTBO rOproYeit Harpysku, Kr/m2;

g, - KONMYECTBO roproYeit Harpy3Ku, OTHECEHHOE K NIOLLAAN TEMNI0BOCTPUHUMAIOLLMX NOBEPXHOCTE
nomeLLeHus, Kr/m2;

N, - CPEAHAR CKOPOCTb BbIFOPAHUA APEBECUHDI, KT/(M2 X MUH);

Mgy - CPEAHAS CKOPOCTb BbITOPAHUA i-TO KOMNOHEHTA TBEPAOTO roploYero maTepuana, Kr/(M2 X MUH);
Qfﬂ - HM3LWanA TenaoTa cropaHua apesecuHbl, MIOXK/Kr;

Qfl_ - HW3LWan TenjoTa CropaHus i-ro KOMMNOHEeHTa MaTepuasna roptoyeit Harpysku, MIAx/Kr;

&y - CTeneHb YepHOTbI dakena;

T, - Temnepatypa OKpyatoLiero 8o3ayxa, K;

T, - TemnepaTypa NOBEPXHOCTU KOHCTPYKLMK, K;
1 - TeKylLee Bpema pasBUTUA NoXKapa, MUH;

t - MMHUMaIbHaA NPOAONKUTENIbHOCTb Ha4yanbHOM CTaaunun noxapa, M1H,

H.C.IT

tr}ll - npegenbHaa Npo4oNKUTENbHOCTb JIOKA/ZIbHOTO NOXXapa Npu ropeHnmn NIBK v MK, muH.

M.2. OnpeaeneHve WHTErpasbHbIX TENNOTEXHUMYECKMX MNapameTpoB 0b6bemHoro cBoboaHO
pPa3BMBAIOLLETOCA NOXKAPa B MOMELLEHUN

MN.2.1. OnpepeneHne BnAa BO3MOXKHOIO NOXKapa B NOMeLLEHNN

Bblumcnatot o6bem nometeHus V.

o 0,5
PaccumnTbiBalOT NPOEMHOCTb NomelteHun M, M, o6bemom V <= 1000 m3

0,5
e > Ah
J 0667 (n.1)
ona nomeweHun ¢V > 1000 m3
AR’
H:Z# . (|_|.2)

M3 cnpaBo4YHOM AnTepaTypbl BbIOMPAOT KOAMYECTBO BO34yxa, Heobxoammoe Ansa cropaHusa 1 Kr
maTepuana i-i roptodeii Harpysku V., Hm3/kr.

PaccumnTbIBatOT KOIMYECTBO BO3AyXa, HeobxoamMmoe Ans cropaHua 1 Kr matepumana roproden Harpysku

%:Z%B
P

.(n.3)
2P

OnpeaenaioT yae bHOe KPUTUYECKOE KOMYECTBO roptodeit Harpysku ¢, ., Kr/M2, ana kybudeckoro

nomeuleHunAa obbemom Vv, PaBHbIM O6'b€My ncecnegyemoro nomeuwleHunAa



4500117 P03
qu.K = 3 +
1+500I° 6V,

. (N.4)

BblumcnaoT yaenbHoe 3HayeHne I'OplO‘-IEVI Harpyskum qK, KI'/MZ, ana nccneayemoro nomeuleHunAa

ko

(6s-4)g; '™

qx

0,667
rae S - naowazb noia nomeleHus, pasHaa V .
CpaBHuBaloT 3HadeHus ¢, n ¢, . Ecam g, < Gxpx » TO B TOMELLEHNUM bygeTt noxap, peryanpyembii

Harpyskoii (MPH); ecan ¢, = qpx » TO B NOMeLLEHWM ByAET NOXKaPp, peryanpyemblit BeHTunsLmei (MPB).

MM.2.2. PacuyeT cpeaHeobbeMHOM TemnepaTypbl
OnpeaenarT MaKCMMa/bHYO cpeaHeobbeMHY0 TemnepaTypy Tmax

ana MNPH

T —T =224-¢" (n.e)

max

ana NPB 8 untepsane 0,15<¢ <1,22 4 c tounoctbio go 8% 1, =1000 °C u c touHocTbI0 A0

5%
4,7.107%070)
T, =940e ,(N.7)
rae I, - xapakTepHas NpPOAO/IKWUTENbHOCTbL O6beMHOro noapa (B uyacax), paccumtbiBaemas no
dopmyne
> PO n,3F
t, = = e (N.8)
i (.
62854\h Y. n > P
BbluMCAAIOT BPemMA AOCTUXKEHUA MAKCMMa/bHOTO 3HayeHMA cpegHeobbemHol Temnepatypsl ...,
MWH
ana MNPH
3,2 -0,92gk
t .. =32-81q e ", (n.9)
ana NPB
tmax = tn’

rae I, - paccuutbiBatoT no dopmyne (M.8).
OnpefensT W3MeHeHMe cpegHeobbemHoW TemnepaTypbl, °C, npu obbemHOM
Pa3BMBalOLLLEMCS MOXKape.

cBoboaHO

p 4,75
~1 15’ 6 . 64»75(”%“;“

max 0 max

T-T
— ) (n.10)



MM.2.3. PacueT cpeaHen TemnepaTypbl NOBEPXHOCTU NePEKPbITUA
OnpeaenarT 3HaYEeHNEe MaKCMMasibHOM YyCpeaHEHHON TemnepaTypbl NOBEPXHOCTU NePEKPbITUSA TW
max
,°C
ana MNPH
TW

max

0,64
—TWO =130qg,™, (N.11)
ana MNPB ¢ TouHocTbio A0 8,5% TWmax =980 °C , C TOYHOCTbIO A0 5%

T, =915¢"""" (n12)

max

BblumcnAaoT Bpema JOCTUKEHMUA MAaKCMMaIbHOMO 3HaYeHUA ycpe,u,HeHHoﬁ TeEMNEepPAaTypbl NOBEPXHOCTU

nepekpbiTmA £ MWH

max ’

ana N°PH
t  =40-17,3q"e """ (n.13)

ana MNPB ¢ TouHocTblo Ao 10%

OnpeaenarT M3MeHeHWEe cpeaHen TeEMNepaTypbl MOBEPXHOCTU NePEKPbITUA

T 6,95
- t -

w, W, _ 1043 e 6,95(1/ Ly ) (N.14)
VVmax - TWU [max

rge TWa - Ha4a/lbHaA cpegHAA TemnepaTtypa NnoBepPXHOCTU NEPEKPDLITUA, OC;

TW” - TemnepaTypa NOBEPXHOCTUN NEPEKPbITUA Npu BpemeHu t, °C.

MN.2.4. Pacuet cpegHein TemnepaTypbl NOBEPXHOCTM CTEH
OnpefenArnT MaKCMManbHYO YCPeaHEHHYIO TEMNEPaTypy NOBEPXHOCTU CTEH
ana MNPH

TW

max

~T, =115¢,*, (n.15)
ananPBnpu 0,15<¢ <0,8 4 cTounoctbio fo 10%

T,

W,

max

=250+1750¢, —1250¢. . (n.16)

Mpwn 098 < tn < 1’22 T makcumanbHoe ycpeaHeHHOEe 3Ha4YeHne TemnepaTypbl NMOBEPXHOCTU CTEHbI C

TOYHOCTbIO A0 3,5% cocTtasnsaet 850 °C.
BblumcaatoT Bpems A0CTUXKEHUA MAKCMMaNbHOIO 3HAYeHMA ycpeaHEHHOM TemnepaTypbl MOBEPXHOCTU

cTeH [ MMWH

max ’

ana NPH
tow =35-9,3¢, 7 (n.17)

ana NnPB



t =11t .

OnpeaenaoT U3SMeHeHne cpeaHen TemnepaTypbl CTeH

5,45

T, — t
e e 933 | e ) g
TW - TWL [max

max

roe TW( - Ha4ya/lbHaA cpegHAA TemnepaTtypa NOBEPXHOCTU CTEH, °C;

T,

w, - TEMMEepaTypa NoBEPXHOCTU CTEH Npu Bpemern t, °C.

MM.2.5. PacyeT nnoTHOCTM 3QDEKTUBHOTO TEM/OBOrO0 MOTOKA B KOHCTPYKUMW CTEH WM NEepeKpbITUSA
(nokpbiTUA)
OnpesensoT MaKCUMaNbHYH YCPegHEHHYI NAOTHOCTb 3(EKTUBHOIO TEenjaoBOro MNOTOKA B

CTPOUTEJIbHbIE KOHCTPYKLUN qW , KBT/m2:
max

a) npw MPH:
ONA KOHCTPYKLUUK CTEH

qg = 3,575],?’75 ,(M.19)

Wax

AN KOHCTPYKLMI NepekpbITUA
-1
0,75 -2 4,25 -1,6gk
g, =[0.26¢,7~3,3-107¢/"e™** | ;(n.20)

6) npu MNPB:
Ans KoHcTpykumii cren npu 0,8 >7, > 0,154

g =43-75t,+50¢,(n.21)

Wmax

npm 1,22>¢ >0,8 4

g =15xBr/™’;

Wmax

ANA KOHCTPYKLMiA nepekpbituii (nokpbitnii) npu 0,8 >¢ > 0,15 4

g =65-138 +97t (n.22)

Wiax

npm 1,22>¢ >0,8 u

g =17,3kBr/™",

Wmax
BblumcnawoT Bpema A0CTUXKeHUA MaKCMMaIbHOM pre,ﬂ,HEHHOVI NIOTHOCTU TennoBOro nNOTOKa B

KOHCTpyKumm gna MPH mn MNPB:
ONA KOHCTPYKUUI CTeH

t. =26-51ge """ (n.23)



AN KOHCTPYKLMI NepekpbITvA (MOKpbITMA)
t . =26=72qe """ (n.2a)

OHDEAEI'IHPOT NU3MeHeHne cpe,u,Heﬁ NIOTHOCTU TENJI0OBOIO NOTOKA B COOTBETCTBYHOLWMNE KOHCTPYKUNN

q —137 L ] e—3,6(t/tmax)
qW tmax

max

.(N.25)

M.2.6. PacyeT MaKCMManbHbIX 3HaYEHMIM NAOTHOCTEN TEMNIOBbLIX MOTOKOB, YXOAALWMX M3 OYara noKapa
yepes NPoeMbl NOMeLLEHWA, PAacNoNoKeHHbIe Ha 04HOM ypoBHe, npw MNPB.

MaKcMManbHY MAOTHOCTb TEMNJIOBOrO MOTOKA C NPOAYKTaMWU FOPEHUsA, YXOOALMMMU Yepes Npoembl,
paccunTbiBaloT No popmyne

g, =965-620,9, +229,2¢2 +10(g—30). (n.26)

max

M.3. PacyeT TemnepaTypHOro pexuma B MNOMELLEHMM C YYeTOM HayanbHOW CTaauW noxKapa npu
rOpeHuun TBepAbIX ropoHmx U maTepranos

M.3.1. Mo [aHHbIM MOMapHO-TEXHUYECKoro 06cnefoBaHMA WAM  NPOEKTHOM AOKYMeHTauuu
onpeaensior:

- 06bem nomeleHuna V;

- nnowaab Npoemos nometuenns A, ;
- BbICOTY NpOemoB hj ;

- obLuee KOMYECTBO ropioYelt Harpy3KM Kax4oro BUaa roprodero Teepaoro matepuana b ;

- NPVYBEAEHHYI0 BbICOTY Npoemos h;

- BbICOTY NomeLLeHun h;

- 0bLee KONNYECTBO roptoYeit Harpysku, NpMBeaeHHoe K gpeBecuHe, P.

M.3.2. Mo pe3yabTaTaM 3KCNEePUMEHTaIbHbIX UCCNEL0BaHNIA B COOTBETCTBMU C 06BEMOM NOMELLEHUS
V v roproveit Harpyskon g onpeaenaoT MUHUMa/bHYIO NPOAOAKUTENBHOCTb HaYyabHOM CTaaMM NoKapa

(HCN) ¢y - Bpemenn okoHuaHua HCI cooTseTcTBYET TEeMNepaTypa T,.

M.3.3. PaccymnTbIBalOT TEMMEPATYPHbI PEXKMM Pa3BMTOM CTagum NoxKapa.
M.3.4. Mo pe3ynbTaTam pacyeTa TEMNEPATYPHOrO PeXMMa CTPOAT 3aBUCUMMOCTb CpegHeobbeMHOoM

TemnepaTtypbl B NTOMeEWEHNN B KOOPAUHATAX TEMMNEPATYpPa - BpeMA Tak, YTO6bI 3HAYEHUIO TemMnepaTtypbl TB

Ha BOCXO,D,FILLI,EVI BETBU COOTBETCTBOBA/IO 3HAa4YEHUNE tHCl'[ .

M.3.5. OnpeaenatoT UsMmeHeHue cpegHeobbeMHOM TemNnepaTypbl B HaYaIbHOM CTagum NoKapa

2

(T-T1,) |t
(THCH _To) (0-27)

HCII

roe THCH - cpegHeobbeMHana TemnepaTypa B MOMEHT OKoH4YaHus HCI, °C.

CpegHee 3HayeHue Tch rOpeHus roptoyeit Harpyskm u3 TBepAblX OPraHWYecKMX maTepuasnos
npuHUMaeTca pasHbim 250 °C.



MpunoxkeHue P

METO/, PACYETA TPEBYEMOIO NPEZAE/IA OTHECTOMKOCTU
CTPOUTE/IbHbIX KOHCTPYKLINM

P.1. Pacuet Tpebyembix NpenenoB OrHeCTOMKOCTH

MeTopn pacyeTa Tpebyembix MpenenoB OFHECTOMKOCTU Kene306eTOHHbIX M OrHes3alMLLEHHbIX
META/IMYECKUX KOHCTPYKUMA MPOMbBIWNEHHbIX 34aHWI  (COOPYMKEHWUI) YUUTLIBAET XapPaKTEPUCTUKK
TEXHONIOTMYECKMX MNPOLLECCOB W YCTAaHAB/NMBAEeT COOTBETCTBYHOWME TpeboBaHMA K OFHECTOMKOCTM
KOHCTPYKLMI, UCXOA8 M3 HOPMUPYEMOTO PUCKA AOCTUNKEHUA NPeAesibHOrO0 COCTOAHWA KOHCTPYKUWMA Mo
NPU3HaKy NOTEPU HecyLLel U TENI0U30MPYLOLLEN CNOCOBHOCTEN B YC/I0BUAX PeasIbHbIX MOXKAPOB.

Tpebyemble npenensl OrHECTOMKOCTM YCTaHAB/MBAIOTCA HAa OCHOBE onpegeneHus 3KBMBANEHTHOWM
NPOAO/IKMTENIBHOCTU  MOXKapoB W KoapduumeHTa orHectonkoctn. KoadpduumeHT orHectorkocTu
PaccuUnTbIBAOT B 3aBUCMMOCTU OT 3aZlaHHOW MpenesibHOW BEPOATHOCTU OTKA30B KOHCTPYKLUMIA B YCAOBUAX
peasibHbIX NOXapoB.

P.1.1. PacyeT Tpebyembix NpeaesioB OrHECTOMKOCTY B NOMELLLEHUM NPOBOAAT A/1A C/Iy4aeB IOKA/IbHOTO
nnn obbemHoro noxapos. [na onpeaeneHuA BMAa MoOXKapa CHavana no pucyHkam P.1 u P.2 HaxomAaT

MWHUMAZbHYIO NPOJOMKNTENBHOCTL HavanbHOW cTaaumn noxapa (HCM) . . Mpun pacnpocTpaHeHK orHa
Mo roptoyveit Harpy3sKe, OTINYAIOLLENCA MO CBOMCTBAM OT ApeBECUHbI, NPoaoKMTenbHocTb HCI BoluncnaeTca
no popmyne

0,333

(n,0,U2)

Ihen, = tuen 2 ,(P.1)
(niQf[i UCP; )

rae 1, =1,2 Kr/M” "MMH, 1, - cpefiHMe CKOPOCTU BbIrOPaHWA APEBECUHbI U i-FT0 KOMMOHEHTa
TBEPAO0ro roproYero Uam TPyAHOroproyero matepuana, Kr/(m2 x MuH);
Q,’_),J =13,8 MJx/kr, Qﬁl_ - HM3WIME TennoTbl CropaHuA [PEeBeCUHbl M (-0 KOMMOHEHTa
cootseTcTBeHHO, MK/Kr;
C]

) o .
Ucp =9,9-10° m/mun, U », - CPeAHME MHeliHble CKOPOCTH PacNPOCTPaHEHUA MO ApesechHe U i-

MY KOMMOHEHTY COOTBETCTBEHHO, M/MVIH.




PucyHok P.1. 3aBMCMMOCTb MUHUMA/IbHOW NPOAOJIHKUTE/IbHOCTU
Ha4ya/IbHOM CTagMM NoXKapa (tch) oT obbema V, BbicoTbl H nomeleHms

M KONNYECTBaA roptoYelt HarpysKku g, NpMBeAeHHOM K ApeBecuHe

CnnowHasa anmHua npu H = 4,8 m; q = 68 - 70 Kr/m2;
MyHKTUPHbIE AMHUK Npu H = 6,6 m:
1-q=2,4-14«kr/m2;
2-9=67-119 kr/m2;
3-g=60-66Kr/m2;

4 -q=60Kr/m2;
5-9=82-155«Kr/m2;

6 -q =140 - 160 Kr/m2;

7 - g =200 Kr/m2;

8-0=210- 250 Kr/m2;

9-q =500 -550 Kr/m2
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PUCyHOK P.2. 3aBUCMMOCTb MUHUMANbHOM NPOAONKUTENBHOCTH

Ha4YaNbHOM CTaaAnun noxkapa (tHCH) oT 06bema V 1 BbicoTbl H nomeuileHunA

1-H=3m;
2-H=6m;
3-H=12m

MNocne onpegenerHua npogomxmtenbHoctn HCI npoBepAOT HepaBeHCTBO:

F<r(U,t )2,(P.2)

cp HCIT

roe F - nnowaab noXKapHoM Harpysku, m2.

Ecan ycnosue (P.2) BbINONHAETCA, TO roptoyas Harpyska pacnofoXKeHa paccpefoTOYEeHHO - B
nomeLLeHnn byaeT NoKaNbHbIN NoXap.

B npoTMBHOM c/iyyYae roproyas Harpyska pacnosioXKeHa paccpefoToYeHO - B MomelieHun byaet
06beMHbIN NoXKap.



Ha ocHoBe p[aHHbIX MPOEKTHOW OOKYMEHTALMM, MOXKAPHO-TEXHMYECKMX 06CNefoBaHUM, a TaKkKe
CMNPaBOYHbIX MaTePUaNOB ONpeenaeTca SKBMBANEHTHAA NPOAO/IKUTENBHOCTL NoXapa I, AnA BbibpaHHOW
KOHCTPYKLMM B PacCMaTPMBAEMOM MOMELLEHUN. IKBMBANEHTHYIO NPOAO/IKUTENbHOCTb  MOXKapa

0.5 o
onpeaensoT No U3BECTHbIM 3HAYEHUAM MPOEMHOCTU nomelleHus M, M, U XxapaKTepHON ANUTENbHOCTU
noxapa f, (B uacax).

MpoemMHOoCTV NomeLeHua npu o6bemHoM noxape I paccumTbiBatoT No popmyne

ZN:A,.g st ¥V >1000

H_ i-1
e ,(P.3)
>4 Vz/; s V<1000

i-1

rge S - nhowagb nona, m2;
V - 06bem nometleHua, m3;

A - nnowaab npoemos, mM2;

h,. - BbICOTA i-ro Npoema B NOMEeLLEHUM, M;

N - KOMYECTBO NPOEMOB.
B cniyyae IOKaNbHOMO NoXKapa NPOeMHOCTb PAacCYnTbIBakOT Mo dopmyne

H:H/\/f,(PA)

roe H - pacctosHue oT 3epKana ropeHmns 40 KOHCTPYKLUUK (BbICOTa MOMELLEHMA), M.
XapaKTepHylo ANUTeNbHOCTb 0b6bemHoro noxapa [, (B uacax) Ana TBepAblX TrOpHYMUX U

n
TPYAHOroPHOYMX MaTePMaNoB PacCcUMTbIBALOT No popmye

M
P
ZIGJ'QH,nﬂp
l, = S , (P.5)

6285%‘ AJh f xn,
i=1 Jj=1

rae Gj - 06LLEee KONMYECTBO roptoyeit Harpysku i-ro matepuana B kr (j = 1,..., M);
M - 4MCNO PA3IMYHBIX BUAOB HArpy3Ky;

7; - cpefHAn CKOPOCTb BbIFOPaHWA j-ro matepuana, Kr/(M2 X MUH);

M, - CPEAHAR CKOPOCTb BbIFOPAHUA, Kr/(M2 X MUH);

_ G . )
X = - BECOBAA A0NA j-i rOpOYei HarpysKku.
j=1

2.6,

J

nﬂp , ni onpeaenAaroT SKCNnepumeHTasibHO Uin No CNPaBOYHbIM OaHHbIM.

Mpu roperHnn JIBXK u MK npoaosKUTenbHOCTb J0KanbHOro noxapa [
dopmyne

MWH, paccyuUTbiBalOT MO

a’

t—i P.6
1 MF'(')

cp

rae G - Konnyectso JIBXK u MK, KoTopoe MoXKeT pasnnTbCcsa NPy aBapunHOM CUTYaLLUM, KT;



MCp - cpeaHAsa ckopocTb BbiropaHua JIBXK n MK, Kr/(m2 x muH).
[na paccmaTpuMBaemMoro TMna KOHCTPYKUMM No Homorpammam (pucyHku P.3 - P.9) onpegenstot

9KBMBA/IEHTHYIO NPOJOMKMTENbHOCTL NoXapa I, (Z,, ).
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PucyHok P.3. 3aBMCMMOCTb 3KBUBANEHTHOM

NPOAONTKNUTENIbHOCTU NOXapa ta OT NPOAONXKNTENBHOCTU NOXKapa

ONA Kene3o0b6eTOHHbIX M OrHe3aWMLLEHHbIX METaNIUYEeCKUX
KOHCTPYKLMIA NEPeKpbITUS B YCTOBUAX TOKAJIbHbIX

noxapos Zx (uau npogonskutensHoctn HCI then )

NPV ropeHnn TBepAbIX U TRYLHOTOPHYMX MaTepranos

l—H/\/F=1,2;
2- H/NF =1,5;
3—H/\/F=1,8;
a- HINF =22,
5-H/\/F=2,4
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PucyHoK P.4. 3aBUCMMOCTb 3KBUBANIEHTHOM NPOAOHKUTENIBHOCTH

noxapa f, oT NPOAO/IKUTENLHOCTU NOXKapa L, pns kene3obeToHHbIX

W OrHe3aLLMLEHHbIX METANIMYECKMX KOHCTPYKLUMIA NepekpbITUA
npu ropeHun J1IBXK n MK

l—H/\/F=1,2;
2- H/NF =1,5;
3—H/\/F=1,8;
a-HINF =22,
S—H/\/F=2,4;
6- H/NF =3,6
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PucyHok P.5. 3aBMCMMOCTb 3KBMBAIEHTHOM NPOAO/KUTENBHOCTH

noxapa f, OT NPOAO/MKNUTENbHOCTM NOXKapa L, [Ans ropusoHTaNbHBIX

He3aWUNLWEHHbIX MeTaIINYEeCKNX KOHCTDYKLI,Mﬁ

l—H/\/F=1,2;
2- H/NF =2,0;
3—H/\/F=2,4;
a- HINF =2,85;
5-H/x/F=3,2;
6-H/\/F=4,0;
7—H/\/F=4,4;
8- H/F =52,

o- H/\JF =5,6;



10- H/NF =6,0
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PucyHoK P.6. 3aBMCMMOCTb 3KBUMBAIEHTHOM NPOAO/KUTENBHOCTH

nox<apa l3 OT NPOAONKUTENBHOCTU NOXKapa tn ANA BEPTUKANIbHbIX

He3aWHNLWEHHbIX MeTaNINYEeCKNX KOHCTpW-(LI,MlZ

1- H/INF =0,5;
2-H/x/f=0,6;
3- H/NF=0,7;
4-H/x/f=0,8;
s- H/\F =1,0;
6- H/NF =15

7-H/F =2,0



3

PucyHoK P.7. 3aBMCMMOCTb 3KBUBAJIEHTHOM NPOAO/IKUTENBHOCTHU
noxapa f, OT xapaKTepHOW NPOAOIKUTENbHOCTU NoXapa [

AN OTHe3aWMLLEeHHbIX METAIZIMYECKMX U Kene300eTOHHbIX
KOHCTPYKLMI NepeKkpbITUA

1-11=0,25M";
2-11=0,20 m"°;
3-11=0,18 M*°;
4-T1=0,15m";
5-11=0,12 m";
6-11=0,08 m";

7-11=0,04 M>°
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PucyHok P.8. 3aBMCMMOCTb 3KBMBAJIEHTHOM NPOAO/IKUTENBHOCTU

noxkapa f, OT xapaKTepHOW NPOAOIXKUTENBHOCTM 06 BEMHOrO NoXapa

[ pNA Kene3obeTOHHbIX HeCyLMX CTeH

1-11=0,25 m";
2-T1=0,20 M*°;
3-11=0,18 m"°;
4-11=0,15m";
5-11=0,12 m*°;
6-11=0,08 m";

7-11=0,04 M*°
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PucyHok P.9. 3aBMCMMOCTb 3KBUBANIEHTHO NPO4ONKUTENBHOCTHU

noxapa f, oT xapakTepHOro BpemeHn ob6bemMHoro noxapa £

ANnAa UeHTpPaabHO CXKaTbIX Kene3obeToHHbIX KOJIOHH

1-11=0,25 m";
2-11=0,20 m*°;
3-11=0,18 m*;
4-T1=0,15Mm";
5-11=0,12 m"°;
6-11=0,08 m"°;
7-11=0,04 m>

¢ onpegensetca no popmynam (¥Y.5) nam (¥.6) B 3aBMCMMOCTM OT BUAA Noxapa, a M - no dopmynam (¥.3) nawm (v.4).

P.1.2. KoaddnuMEHT OrHeCTOMKOCTU BbIBPaHHOM KOHCTPYKuMn K onpefenstoT no 3HaueHu o npeaenbHo BePOATHOCTU OTKa308 Pni C y4eToMm Z0NyCTUMOW

BEPOATHOCTM OTKa30B KOHCTPYKUmit .. 3nauenna P, B3aBUCHMOCTM OT TOrO, K KaKoii rpynne KOHCTPYKLMIt | NpUHAANEKUT BbIGpaHHAaA KOHCTPYKLMA, NPUBEAEHb

o, o1,

B Tabnuue P.1.

[lonyctumble BEPOATHOCTM OTKA30B KOHCTPYKLMIA OT MOXapos

lpynna KOHCTPYKLUMiA BepoaTHocTb
OTKa30B
BepTMKanbHble Hecylwme KOHCTPYKLMM, MPOTUBOMNOXKAPHbIE NPerpaabl, purenu, 10°°

nepekpbITMA, depmbl, 6anku

Jpyrve ropnusoHTaibHble HeCyLLMe KOHCTPYKLUMUK, MEPETOPOAKN

P

TIoTI;

Tabnunua P.1



Mpoyne cTpouTeibHbIe KOHCTPYKLUK 1074

MpeaenbHble BEPOATHOCTU OTKa30B KOHCTPYKLMIA B YC/I0BUAX NOMKAPOB PH[ PaccYMTbIBAlOT MO popmyne

P _ I0I1;
““rs(-r)1-p,) """

roe Po - BEPOATHOCTb BO3HMKHOBEHMA NoXKapa, OTHECEHHas K 1 M2 naowanm nomelleHus;
PA - BEPOATHOCTb BbINOJIHEHWUSA 33434 (TYyLWWEHNA NOXKapa) aBTOMATUYECKOW YCTaHOBKOM NOXKAPOTYLLIEHUS;
Pm - BEPOATHOCTb NPeA0TBPaLLEHNA PAa3BUTOro NoXapa CUAaMK NOXKapHOM OXpaHbl;

Po - paccumnTbIBalOT NO meToay, NpuBedeHHOMY B [3] Uam npuHUMaoT 13 Tabanubl P.2.

BepOFITHOCTVI BO3HUKHOBEHWMA NOXapa })0

ANnAa NPOMbILNEHHbIX I'IOMELU,EHVII‘;1

BepoATHOCTb BO3HUKHOBEHUA
MPOMbILINEHHbIV Liex 2 s
noxapa P, m° /Tom 10

Mo 06paboTKe CUHTETMUYECKOTO KayuyKa U UCKYCCTBEHHbIX BO/IOKOH 2,65
JluTeliHble N NNaBUNbHbIE 1,89
MexaHun4yecKue 0,60
MHCTpyMmeHTanbHblE 0,60

Mo nepepaboTKe MACHbIX U PbIBGHbIX NPOAYKTOB 1,53

Tabnuua P.2



lopAYelt NpoKaTKN MeTaIoB 1,89
TeKCTUNbLHOro NPON3BOACTBA 1,53

3neKTpocTaHumin 2,24

Bennunnbl P, onpeaensioT no nacnopTHbIM AaHHbIM yCTaHOBOK. [lonycKaeTcs Mcnoab3oBaHue AaHHbIX [4].
P . yctaHaBauBaloT NO CTaTUCTMHYECKMM AaHHBIM UM PAcyeTOM C y4EeTOM YCTaHOBKM aBTOMAaTMYECKUX CPeACTB OBHapYKeHUA Moxapa, CUa U CPeAacTs

nomapHoﬁ OXpaHbl. B cnyyae oTcyTCTBMA AaHHbBIX MO no>+(apH0171 OXpaHe U cnucreme n0>+<apH0171 CUrHannsaumm cnegyet nosoXnTb 1)1'1.0 =0 .

Mo BblMMCNEHHBIM 3HaYeHUAM })n onpeaenAaroT 3Ha4YeHNE XapaKTePUCTUKN 6e30I'IaCHOCTM, npu HEO6XOAMMOCTM MHTEpnonnpyAa gaHHblIE Ta6}'IVILI,bI P.4.
1

Tabnuua P.3

3HauyeHwuA XapPaKTeEPUCTUKU b6e3onacHoctu P

BepoATHOCTb OTKAa30B KOHCTPYKLMIA NPpU NoXxape Pni XapaKkTepucTuKa 6esonacHocTy B
10 3,7
2,5 4,1

107
0,6 44
0,3
4,5
10 3,1
2,5 3,5
107
0,6 38
0,3
4,0
2,3




10 2,8

2,5 3,2
107

0,6 35

0,3

10 1,3

2,5 2,0
1072

0,6 25

0,3 26

Tabnuua P.4

KoaddunumenT ornectoiikoctn K,

BepTuKanbHble Hecywme
Jpyrne ropnsoHTaNbHblE Mpoune
Mnowaab oTCceKoB KOHCTPYKLUMN,
HecyLUue KOHCTPYKLUMK, CTpouTenbHble
S, m2 NPOTUBOMNOXapPHbIe Nperpaabl, HeDerODOAK KOHCTOVKLMM
6anku, nepekpbiTA, bepmbl peropoa il
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




(1]

(2]
(3]

(4]

P.1.3. PacueTt KoapdmumMeHTa OFrHECTOMKOCTH Ko npoBoAAT no ¢popmyne
K, =0,527exp(0,36/).(P.8)

B Tabnmue P.4 npuseseHbl sHauenna K anaycnosuit £y =5- 10°° m* /rox, P,=0,95 w P =0 pgnapasanunbix nnowaaeii otcekos S.

P.1.4. Tpebyemblit npeaen OrHeCTOMKOCTU [, PacCcYMTLIBAKOT MO BbIYMCAEHHBIM 3HauyeHuam [, u K

t,=K,-t,.(P.9)
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