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NPEOUCNOBUE

1 PASPABOTAH ®enepanbHbiM rocyaapCTBEHHbIM BOMKETHBIM yupexaeHnem "Bcepoccuicknii opgeHa "3Hak MNoyeta”
Hay4HO-UccrneaoBaTenbCKUi MHCTUTYT NPOTUBONOXapHON 060opoHbl" MYC Poccun (PIBY "BHNUMO" MYC Poccun)

2 BHECEH TexHu4eckum kommuteToM no ctaHgaptusaumm TK 274 "ToxapHas 6e3onacHocTb"

3 YTBEP>XOEH M BBEJEH B OEWCTBWE [pukasom PefepanbHOro areHTCTBa MO TEXHUHYECKOMY PErynvpoBaHUI0 U
mMeTponorum ot 27 aekadbpa 2012 . N 1971-ct

4 BSBAMEH [[OCT P 12.3.047-98

lpasuna npumeHeHuUss Hacmosiweao cmaHdapma ycmaHoeneHbl 8 TOCT P 1.0-2012 (pasden 8). UHgopmayus o6
U3MEHEHUSIX K Hacmoswemy cmaHdapmy nybrukyemcs 8 exe200HOM (no cocmosiHuro Ha 1 sHeapss mekyuweao 200a)
UHhOpMayUOHHOM yKa3zamene "HayuoHarnbHble cmaHOapmel”, a oguuuanbHbIl meKcm U3MeHeHUl U ronpasoK - 8
eXXeMecsiHHOM UHOopMayUuoHHOM ykaszamerne "HayuoHarnbHbie cmaHOapmbl”. B cnyyae nepecmompa (3ameHbl) unu ommeHsi
Hacmosiueeo cmaHlapma coomeemcmaytoujee ysedomneHue bydem onybrnukosaHo 8 bruxalwieM 8binyCcKe exXeMecsyHo20
UHbopMayUoHHO20 yKkazamens "HauyuoHanbHble cmaHOapmel”. Coomeemcmasyroujas uHgbopmayusi, yeedomsieHue u mekcmsi
pasMmeuwjaromesi makxe 8 UHGOPMaUUOHHOU cucmeme obujeeo MonbL30eaHuUsi - Ha ogpuyuanbHoMm calime ®edeparibHo20
azeHmcmea 1o MexHUYeCcKoMy pezynuposaHuro U Memposio2uu 8 cemu IHmepHem (gost.ru)

1 OBJIACTb NPUMEHEHUA

HacTtoswuin CTaHOapT yCTaHaBnnBaeT obwue Tpe6OBaHVIFI no>|<apH0171 6e30MacHOCTM K TEXHONOMMYECKUM npoueccam
Pa3nnN4YHOro HasHa4veHuna nNpu nUxX NPoeKkTnpoBaHMKU, CTPOUTENbCTBE, PEKOHCTPYKUMK, BBOAE B 3KCMNJlyaTauuto, SKcnnyatauum m
npekpaweHnn akcnnyartauun, KanumtanbHOM peMOHTe, KOHCepBauuu, yTunmsauun, a Takke npu pa3pa60TKe N N3MeHeHUn
HOPMaTuMBHbIX OOKYMEHTOB MO nomapHoﬁ 6e3onacHOCTM Ha obbekTax 3awuTbl W npu pa3pa60TKe n Un3MeHeHun
TEXHOMNOIMYECKNX YacTen NPOEKTOB U TEXHOJTOTNMYECKUX pernameHToB.

HacTosilmii cTaHaapT He pacnpocTpaHsaeTcs Ha:

- AAepHble peakTopbl W NpeanpusaTUS Mo NPOU3BOACTBY, nepepaboTke M XpaHeHWo paauoaKTUBHBLIX BELLECTB W
maTtepuanos;
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- npeanpuAaTna no Npon3BoACTBY U XPaHEHUIO NMPOMbILLUITEHHbIX B3pbIBYaTbIX BELWECTB U 609I'IpI/II'IaCOB;
- KOCMUYeckne oObeKTbI U CTapToBbl€ KOMMIIEKChI;

- O6'beKTbI, CBA3aHHble C npoBeaeHnemM noaBoAHbIX U MOA3EMHbIX pa60T;

- 00beKTbl NO rlepepa60T|<e N nMKkBnaaunm TOKCUYHbIX OTXOAO0B;

- 06bEKTbI Mo YHUYTOXEHNUKD XUMNYECKOIo OPYXKuA.

2 HOPMATUBHbIE CCbITIKA

B HacToswem CTaHOapTe UCnoJjib3oBaHa HOpMaTMBHAA CCbIJ1Ka Ha CJ'Ie,D,yIOLIJ,VIIZ CTaHaapT:

FOCT 12.1.044-89 (MCO 4589-84) Cuctema craHgapTtoB 6e3onacHocTy Tpyda. [oxapoB3pbiBOONACHOCTb BELLECTB U
maTepuanoB. HomeHknatypa nokasaTenen n Metogpbl UX onpeaeneHus.

MpumeyaHue - Mpu NONb30BaHUM HACTOSALWMUM CTaHAAPTOM LienecoobpasHo NpoBepuTb AeNCTBUE CCbINOYHbIX CTaHOAPTOB
B MHOPMALUNOHHON cucTeMe o6LIero nonb3oBaHUA - Ha oduumanbHoM cante depepansbHOro areHTCTBa Mo TEXHUYECKOMY
perynupoBaHuio 1 MeTpornorum B cetu WMHTepHeT unu no exerogHomy MHAOPMaUMOHHOMY ykasaTtento "HaumoHanbHble
ctaHgapTbl", KOTOpbIi OnybnukoBaH MO COCTOSHMIO Ha 1 sAHBapsa Tekywero roga, M MO BbiNyCcKamM €XeMeCsa4HOro
MHOPMaLMOHHOrO yKasaTens "HauuoHanbHble cTaHdapTbl" 3a Tekywuih rod. Ecnn 3ameHeH CChINOYHBIN CcTaHdapT, Ha
KOTOPbLIA AaHa OaTMpPOBaHHAs CCbiflka, TO PEKOMEHAYETCA UCMOMNb30BaTh BEPCUIO 3TOr0 CTaHAapTa C YKa3aHHbIM Bbille rogoM
yTBEpXaeHUa (NpuHaTuda). Ecnv nocne yTBepXaeHMS HaACTOSILLEro cTaHgapTa B CCbIIOYHbIA CTaHA4apT, Ha KOTOpbIA [aHa
AaTvpoBaHHAsa CCbiflka, BHECEHO W3MEHeHWEe, 3aTparnBatoLlee MOfoXeHWe, Ha KOTOPOe AaHa CCbifika, TO 3TO MONOoXeHue
pekomeHayeTcsl NpUMeHATb 6e3 yyeTa AaHHOro M3MeHeHUs. Ecnm CCbINoYHbIN CTaH4apT OTMEHEH 6e3 3aMeHbl, TO NOSNOXEHNE,
B KOTOPOM JaHa CCblflka Ha HEero, peKOMeHAYEeTCA NPUMEHSATbL B YaCTW, HE 3aTparmBatoLLen 3Ty CCbISKY.

3 TEPMUHBbI U ONPEAENEHUA

B HacToswem CTaHOapTe ucnornb3oBaHbl cneayruine TepMnHbl C COOTBETCTBYHOLLMMIK onpeaeneHnammn:

3.1 aBapus: Pa3pylieHne coopyXeHuin 1 (Mnn) TEXHNYECKUX YCTPOUCTB, NPUMEHSAEMbIX Ha ONAacHOM NPOWU3BOACTBEHHOM
06beKTe, HEKOHTPONMpyeMbI Noxap 1 (unn) B3pbis, 1 (MNn) BeIGPOC ONACHbLIX BELLECTB.

3.2 aHanu3 onacHocTU: BhisiBrneHne HexenaternbHbiX COObITMI, BNEKyLWwMX 3a cobon peanusaumio ONacHOCTWU, aHanus
MexaHu3ma BO3HUKHOBEHWSI Takux cobbITUI 1 MacluTaba Ux BeNMUYMHbI, CNOCOBHOro okasaTb nopaarolee AencTeme.

3.3 6esonacHocTb: COCTOsHME 3alUMLLIEHHOCTM MpaB rpaxdaH, NpUpoaHbIX OBGLEKTOB, OKpyXatolwer cpedbl U
mMaTepuarbHbIX LLEHHOCTEN OT MOCNEACTBUI HeCYacTHbIX Criyyaes, aBapui M KaTtacTpod Ha MPOMbILLNEHHbIX OGbeKTax.

34

B3pbIB: EbICTpoe XMMMn4eckoe npeBpalleHne cpebl, conpoBoXaawLlleecqa BblaoeneHnem
3HEPrmn n o6pasoBaHmeM CXaTtbIX ra3os.

denepanbHbiii_3akoH "TexHU4eckui pernameHT o TpeboBaHusx noxapHon 6esonacHocTn" ot
22 vionsa 2008 r. N 123-93, ctatbsa 2, 4.3 [1]

3.5 Bpemsa cpabaTbiBaHUS U BpeMsi OTKIOYeHUA: [pOMEXYTOK BpeMeHM OT Hayana BO3MOXHOIMO MOCTYMeHUs!
roptodero BellecTBa M3 Tpybonposoga (nepdopaumsi, paspbiB, M3MEHEHWE HOMWHANbLHOMO AABMEHWS U T.N.) 4O MOMHOMo
npekpaLLeHns NOCTYNeHUs rasa Ui XUAKOCTU B NOMeLLEHNE.
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3.6 roprovas Harpy3ka: Foproqvle BellecTBa U matepuanbl, pacnofoXXeHHble B NOMeLEeHNN UM Ha OTKPbITbIX nnoLwagkax.

3.7

roprovas cpega: [opiovyas cpeaa - cpeda, crnocobHas BOCMMAMEHSATLCA MPY BO3OEWCTBUM
NCTOYHUKA 3aXKUraHus.

denepanbHbIn 3akoH "TexHUYeckui pernameHT o TpeboBaHusax noxapHor 6esonacHocTu" ot
22 vionga 2008 . N 123-d3, ctatbs 2, 4.6 [1]

3.8

AONYCTUMbIN NOXaPHbIA PUCK: MOXapHLIA PUCK, YPOBEHb KOTOPOrO AONYCTUM Y 060CHOBAH
ncxopas M3 coumarnbHO-3KOHOMUYECKMX YCITOBUIA.

denepanbHbIn 3akoH "TexHUYeckui pernameHT o TpeboBaHnsax noxkapHon 6esonacHocTu" ot
22 vionga 2008 . N 123-d3, ctatba 2, 4.8 [1]

3.9

MHAUBUAYaNbHbINA NOXapHbLIA PUCK: [OXapPHbLIN PUCK, KOTOPbIA MOXET NMPUBECTM K rMGenu
YenoBeka B pe3ynbraTe BO3AeiCTBMS OnacHbIX hakTopoB noxapa.

denepanbHbIl 3akoH "TexHUYeCcKUIn pernameHT o TpeboBaHnsax noxapHon 6esonacHocTu" ot
22 vionga 2008 . N 123-d3, ctatb4a 2, 4.9 [1]

3.10

HOpPMaTUBHble AOKYMEHTbI MO MoXapHou 6Ge3onacHocTW: HauwoHanbHble cTaHaapThl,
cBoabl npaBun, codepxalme TpeboBaHus noxapHoi 6e30MacHOCTM, a Takke MHble OOKYMEHTH,
copepxalwmne TpeboBaHMs MoXapHOW 6Ge3onacHOCTM, MPUMEHEHME KOTOPbIX Ha [0GPOBOMLHOW
ocHoBe obecneynBaeT cobntogeHne TpeboBaHmuin HacTosiwero PenepanbHOro 3akoHa.

denepanbHbIn 3aKkoH "TexHUYeckuin pernameHT o TpeboBaHnsax noxxapHon 6esonacHocTu" ot
22 vionga 2008 . N 123-d3, ctatba 4, 4.3 [1]

3.11 orHeHHbIM wap: KpynHomaclwutabHoe auddy3noHHoe ropeHne, peanusyemoe npu pa3pbiBe pe3epByapa C roptoyen
XWOKOCTbIO UIM ra3oM noj AaBrneHueM € BOCnaMeHeHneM COAEPKMMOro pesepayapa.

3.12 onacHocTb: [loTeHuManbHash BO3MOXHOCTb BO3HMKHOBEHMSI MPOLIECCOB UMM  SIBMIEHWUIA, CMOCOBHLIX BbI3BaTb
rnopaxeHue nogen, HaHOCUTb MaTepuarbHbIi yLLepb 1 paspyLIMTENbHO BO3OENCTBOBATL HA OKpY»KatoLLyto atMocdepy.

3.13 onacHbI napameTp: [MapameTp, KOTOPLIN NPY OOCTMXKEHUN KPUTUYECKNX 3HAYEHUI cnocobeH co3gaBaTb ONacHOCTb
Ana paccMmaTpmBaeMoro poga AeAaTenbHOCTH.

3.14

onacHble CbaKTOpbl noxapa: (DaKTOpr noxapa, BO3deNCTBue KOTOPbIX MOXEeT NpuBecCTn K
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TpaBMe, OTPaBMeHUo nnu rnbenu Yyenoseka u (UNK) K MaTepuansHoOMy yLiepby.

denepanbHbIn 3akoH "TexHUYeckui pernameHT o TpeboBaHusax nokapHon 6esonacHocTu" ot
22 viona 2008 . N 123-d3, ctatbd 2, 4.17 [1]

3.15

noxap: HeKOHTponMpyemoe ropeHue, npunynHawLliee MaTepVIaJ'IbeIVI yu.l,ep6, Bpea Xu3Hm um
300POBbIO rpaxngaH, MHTepecam obuwecTtea n rocygapcrtBea.

denepanbHbIt 3akoH "O noxxapHon 6esonacHocTn” o1 21 aekabpsa 1994 . N 69-93, ctatba 1

(2]

3.16

noxapHasi 6esonacHocTb: CoCTOsiHME 3alUMLLEHHOCTU NIMYHOCTU, MMYLLecTBa, obliectsa U
rocygapcTea OT MOXKapoB.

denepanbHbii 3akoH "O noxapHon 6esonacHocTn" ot 21 nekabpa 1994 r. N 69-93, ctaTtba 1

(2]

3.17 noXxapHas Harpy3ka: KonunyecTtBo TennoTol, KOTOpPO€ MOXET BblAEITUTbCA B MOMELLEeHUN NMpn noXape.

3.18

noXkapHasi onacHoCTb O6bekTa 3awuTbl: CocTosiHMe 0ObekTa 3aluThbl, XapakTepuayemoe
BO3MOXHOCTbIO BO3HMKHOBEHUS U pasBUTUSl Moxapa, a Takke BO3OEWCTBUS Ha mogen u
MMYLLEECTBO OMacHbIX hakTopoB Nnoxapa

denepanbHbIn 3akoH "TexHUYeckui pernameHT o TpeboBaHusax nokapHon 6esonacHocTu" ot
22 viona 2008 . N 123-d3, ctatbs 2, 4.22 [1]

3.19

noXxapHbIA puck: Mepa BO3MOXHOCTM peanu3auuy NoxapHoW ornacHocTM obbekTa U ee
nocrneacTBUi ANs Nogen u matepuarnbHbIX LLEeHHOCTEeN.

denepanbHbIn 3akoH "TexHUYeckui pernameHT o TpeboBaHnsax noxapHon 6esonacHocTu" ot
22 viona 2008 . N 123-d3, ctatbs 2, 4.28 [1]

3.20 noxapoonacHasa cCutTyauua: CI/ITyaLLI/IFI, Xapaktepunsywuwlaaca BepOATHOCTbHO BO3HMKHOBEHUA MOXapa C
BO3MOXHOCTbIO AalibHENLero ero pa3BuUTUA.

3.21 nokasarenb nNoOXapHOW omnacHocTU: BenuuuHa, KONMMYECTBEHHO XapaKTepusylllasi Kakoe-nmbo CBOWCTBO
NOXapHOM OMaCHOCTW.
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3.22 npoekTHaa aBapua: ABapus, AN NpedoTBPaLleHUss KOTOpPOW B MNPOEKTe MNPOU3BOACTBEHHOIO OObekTa
npeaycMoTpeHbl cucteMbl ob6ecneveHns 6esonacHocTy, rapaHTupyoLme obecnevyeHne 3agaHHoro ypoBHs 6e3onacHoCTy.

3.23 pasrepmeTu3auus Kak cnoco6 B3pbiBO3awWwmnTbl: Hanbonee pacnpoctpaHeHHbIn cnocod noxapo-, B3pbIBO3aALLMTDI
3aMKHYTOro 060pyooBaHUSE U MOMELLEHWUA, 3aKMOYaOLWMIACA B OCHALLEHUM UX NpedoXpaHUTeNbHbIMM MeMbpaHamu u (unm)
OPYrMMUX  pasrepMeTUsNpyoLWMMU  YCTPOMCTBaMM C TakOW Nrowagbio COPOCHOro CeveHusi, koTopasi AocTtaTodHa Aansi
npenoTBpalleHns paspylleHuss obopyooBaHUs UM MOMELLEHUst OT pocTa M3ObITOMHOrO AaBMEHUsI NMpU CropaHuMU FOpHYMX
cmecen.

3.24 pa3mep 30HbI: [1POTSAKEHHOCTL OrpaHNYEHHON KakMM-nbo obpa3oM YacTu NPOCTpaHCTBa.

3.25

couuanbHbIN NOXapHbIN puck: CTeneHb onacHocTKW, BeayLwen Kk rmbenu rpynnel nogen B
pesynbraTte BO34ENCTBUSA OnacHbIX hakTOPOB noXapa.

denepanbHbiii_3akoH "TexHu4yeckuin pernameHT o TpeboBaHusx NoxapHon 6e3onacHocTn" ot
22 viona 2008 r. N 123-93, ctatbs 2, 4.43 [1]

3.26 cueHapun pa3BuTUA noxapa: Mogenb nocnenoBaTenbHOCTM COOLITUA C onpedeneHHOl 30HOW BO3AENCTBMS
onacHbIX hakTOpPOB Ha NtoAEN, 34aHNsI, COOPYXKEHUS U TEXHONOTMYECKME NPOLLECCHI.

3.27 TexHOMoOrM4Yeckun npouecc: Yactb Npon3BoACTBEHHOIO NpoLEecca, CBsA3aHHas ¢ eNCTBUSIMU, HaMpaBneHHbIMU Ha
M3MEHEeHMe CBONCTB U (Mnn) COCTOSIHNS 0BpaLLaloLLMXCa B NpoLiecce BELWECTB U U3OENNiA.

3.28

TexHomnornveckas cpepa: BeuiectBa u martepuanbl, obpallaromecs B TEXHONOMMYECKOM
annapartype (TeXHONOrM4yeckon cucteme).

denepanbHbiii_3akoH "TexHu4yeckui pernameHT o TpeboBaHusx noxapHon 6e3onacHocTn" ot
22 viona 2008 . N 123-d3, ctatba 2, 4.3 [1]

3.29 TexHonorm4yeckas ycTaHoBKa: [1pOM3BOACTBEHHbIA KOMMMEKC 30aHUA, COOPYXEHWA W HapyXHbIX YCTAHOBOK,
pacnonoXeHHbIX Ha OTAENbHOW nNnowagke npeanpusTus WU npegHasHa4YeHHbIn AN OCYLECTBMNEHUS TEXHONMOrMYeCcKoro
npolecca npou3BoaCTBa.

4 OBLUME MNMOJIOXEHUA

4.1 Tlpn TEXHUKO-3KOHOMWYECKOM OOOCHOBaHUM CTPOUTENbLCTBA, MNPOEKTUPOBAHMM TEXHONMOMMYecKoro npouecca u
pas3MeLLEHUN TEXHOMOrM4Yeckoro 0bOpyAOBaHUSA OOMMKEH MNpeaycMaTpuMBaTbCsl KOMMMEKC Mep Mo 0becrneyeHuto noXxapHOon
©e3onacHoCTU.

4.2 OueHKy noxxapHoi 6e30nacHOCTM NPOM3BOACTBEHHBLIX OO BLEKTOB OCYLLECTBSAT C MOMOLLLIO KPUTEPUEB:

- UHAMBMAYaNbHOIO NOXapPHOro pUCKa;

- coumanbHOro NoXapHoOro pucka;

- permamMmeHTnpoBaHHbIX NapamMeTpoB no>|<apH0171 OMacHOCTU TEXHOJTIOrM4YeCKMX npoLeccos.

4.3 ObecneveHne noxapHonm 6e30NacHOCTU TEXHONMOrMYecKnx MNpPOLEeCCOB AOMKHO ObiTb OCHOBAHO Ha aHanuMse ux
NoXXapHOM ONacHOCTH.
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Ananus I'IO)KapHOI7I OnacHOCTU Npon3BOACTBEHHbIX obbekToB OOJIKeH npegycmMmatpuBaTth:

- aHanms no>+<apH017| OMacHOCTM  TEXHOIIOrM4YecKom cpeabl M nNapaMeTpoB TEeXHONOrm4ecknmx npoueccoB Ha
npon3BoacTBEHHOM 06'beKTe;

- onpeneneHne nepevyHa noXxapoonacHbIX aBapI/II;IHbIX CI/ITyaLI,I/IIZ 1 nNapaMeTpoB ONA KaXXaoro TeXHonorm4eckoro npouecca;

- onpegeneHne nepedyHd npuyvnH, BO3HMKHOBEHME KOTOPbLIX MO3BOJIAET XapakTepu3oBaTb CUTYaUMKO KaK NoXapoonacCHyo
ONA Ka)XXgoro TexHoJ10rm4eckoro npouecca,

- NOCTpoOeHne cueHapnes BOSHMKHOBEHUA N Pa3BUTUA NMOXKXapoB, NOBJIEKWNX 3a cobon rmbenb nogen.

4.4 Ananus no>|<apH0171 OMacHOCTU TexHOoNnorn4ecknx npoueccoB npeaycMarpmBaeT cCconocTtaBlieHne nokasarenen
no>+<apH017| onacHoCT1 BelwectB W MaTepuanos, o6pau.|,arou.|.v1xc:ﬂ B TexHonorn4yeckom npouecce, C napamMeTpamMmu
TeXHOJ10r'm4eCcKoro npouecca.

4.5 OnpegeneHve NoXapoonacHbIX CUTyauuid Ha MPOU3BOACTBEHHOM OObLEKTe [OSHKHO OCYLLIECTBNATLCA Ha OCHOBE
aHanMsa MoXapHOW OMacHOCTM KaKAoro M3 TEXHOSOIMYECcKMX MPOLECCOB W NpedycmatpuBaTth BbIGOP CUTyauui, npu
peanusauum KOTOpbIX BO3HMKAET ONacHOCTb AN NioAen, HaxoOALWMUXCA B 30He NopakeHUsi onacHbIMK hakTopaMu noxapa u
COMYTCTBYIOLWMMU NPOSIBIIEHUSIMI OMacHbIX (DakTopoB noxapa. K noxapoonacHbiM CUTyauusiM He OTHOCATCS cuTyauuu, B
pesyrnbrate KOTOpbIX HE BO3HMKaEeT OMacHOCTb AN KMU3HU W 300pOBbs Nogein. T CUTyauumn He yYuTbIBaOTCS NpU pacyeTe
NOXapHOro pucka.

4.6 [ns Kaxgon noxapoonacHow CUTyaumm Ha Npov3BOACTBEHHOM OObLEKTE LOIMKHO ObITb NPMBEOEHO ONUCAHWE MPUYMH
BO3HMKHOBEHNS] U Pa3BUTUSI MOXAPOONACHbIX CUTyaLU, MECT MX BO3HMKHOBEHUSA M (PaKTOPOB MnoXapa, NpPeacTaBnsoLLmX
ONacHOCTb ANS XU3HW 1 300POBbA foAen B MECTaX MX NpebbiBaHUS.

4.7 [Ona onpedeneHusi MpUYMH BO3HUKHOBEHWUSI MOXAPOOMAaCHbIX CUTyauuii OOMKHbI ObiTb onpegeneHbl cobbiTus,
peanvaaums KoTopbiX MOXET NPUBECTU K 06pa3oBaHMI0 roptodei cpeabl v NMOSIBNEHUI0 UCTOMHUKA 3aXKUTaHUS.

4.8 AHanm3 noXxxapHoW OMaCHOCTU TEXHOITOMMYECKMX MPOLIECCOB AOMMKEH ObITb OCHOBOW AN OMNpederneHns Komnrekca
MEPONPUSTUIA, N3MEHSIIOLLMX NapamMeTpbl TEXHONOMMYECKOro npoLecca Ao YpoBHs, obecnevmBaloLLEero A0NyCTUMbIA NOXapHbIN
puCK.

4.9 OueHka onacHblx hakTOpOB Moxapa, B3pbiBa AN pasfUYHbIX CLEHAPUEB MX PasBUTUSI OCYLLECTBISIETCS Ha OCHOBE
COMOCTaBMEHNS MHOPMALUM O MOAENMPOBAHUM OMHAMMUKL OMacHbIX (DaKTOPOB MoXapa Ha TePPUTOPUM MPOU3BOACTBEHHOIO
obbekTa M MnpureraiwLen K HeEMy TEPPUTOPUU U MHAOPMAaLMM O KPUTUYECKUX AN KU3HWU U 300POBbSl NOAEN 3HaYEeHUsIX
onacHbIX haKTOpPOB aHanM3npyeMblx noxapa, B3pbiBa.

4.10 OueHka NocneacTBU BO3OENCTBMS OMacHbIX (hakTOPOB MOXapa, B3pbliBa Ha nodert AN pasnunyHbiX CLEHapueB
pasBMTUSA NOXapoonacHbIX CUTyauni npegycmaTpyBaeT onpegeneHve Yynucna niogen, nonasLlumx B 30HY NOpaXXeHUs onacHbIMy
dhakTopamu noxapa, B3pbisa.

411 B Clny4yae HeBO3MOXHOCTU NnpoBeAEeHUA OUEeHKM NOXKapHOro pucka (HaI'IpI/IMep, n3-3a OTCYTCTBUA HeO6XO,EI,VIMbIX
,D,aHHbIX) OonyckaeTtca MCnosib30BaHME WHbIX (D,eTepMI/IHVIpOBaHHbIX) Kputepues no>+(apH017| ©€e30MacHOCTM TEXHONMOIMMYEeCKNX
npoueccoB (,EI,OI'IyCTI/IMbIX 3HaYeHUn napameTpoB 3TUX npou,eccos).

4.12 I'Ip|/| OLEeHKe no>+<apH017| onacHOCTM TeXHOoJ10rm4eckoro npouecca HeO6XOﬂI/IMO onpegenntb pacyeTHbiIM U
JKCNnepuMeHTallbHbIM NyTeM:

- M30bITOYHOE [AaBrieHve, pasBMBaeMoe MNpu CropaHuu raso-, Napo- W MbIIEBO3AYLUHLIX CMECEen B MNOMELLEeHUM
(npunoxeHwue A);

- pa3mep 30H, OrpaHNYEHHbIX HUWKHUM KOHLEHTpaUMOHHBIM npedenom pacnpoctpaHeHusa nnamenun (HKIMP) rasos u napos
(npunoxeHue bB);

- WHTEHCUBHOCTb TEeMnioBOro u3ny4YeHua npu noxapax nporimeBoB OJiA conocTtaBneHna C KpUTUYeCKUMU (npe,u,eano
JJ,OFIyCTI/IMbIMM) 3Ha4YEeHNAMN MHTEHCMBHOCTU TEMNJTOBOIO NOTOKa AnNnA YenoBeKa U KOHCTPYKUMOHHBLIX MaTepunanos (r|p|/|no>+<eHV|e
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B);

- pa3mepbl 30HblI pacnpocTpaHeHusi obnaka roplyMx rasoB M MapoB MPW aBapuv Ans OonpeaeneHust onTUMaribHOW
pacCTaHOBKM MoAerd U TEXHUKM MpU TyLLEHWM MoXapa W pacyeTa BpeMeHU OOCTWXKEHWs 0bnakomM MeCT MX pacrnofioXeHus
(npunoxenue IN);

- BOBMOXHOCTb BO3HUKHOBEHUA W Mopaxakllee BO34ENCTBUE OrHEHHOrO wapa npun aBapum and pacyeta pagnycoB 30H
nopaxeHusa niogen oT TeNsI0BOro BO3AENCTBUA B 3aBUCMMOCTM OT BUAa M MaccChl Tonnmnea (I'IpVIJ'IO)KeHI/Ie ﬂ),

- napameTpbl BOMHblI AaBfeHUs Mpu CropaHuMu raso-, napo- W NbiNeBO3AYyLWHbIX CMecel B OTKPbITOM MpPOCTPaHCTBE
(npunoxeHwue E);

- nopaxatoLume hakTopbl MPU pa3pbiBe TEXHONOMMYECKOro 060pya0BaHUS BCNEACTBUE BO3OENCTBUS HA HErO ovara noxapa
(npunoxenue X);

- WHTEHCMBHOCTb MCMapeHUsl roptoYMX XUAOKOCTEW U CHKUKEHHbIX ra3oB Ha OTKPLITOM MPOCTPAHCTBE U B MOMELLEHUM
(npunoxenune N);

- NapameTpbl UCTEYEHNS XUOKOCTU U ras3a, a Takke pa3mep CMMBHbIX OTBEPCTUIA ANS rOpHYMX XKMOKOCTEW B nogaoHax,
OoTCeKax W CeKUMsiX MPOM3BOACTBEHHBLIX y4yacTkoB. [pu 3TOM nnowagb CrVBHOMO OTBEPCTMS AOMKHA ObiTb TaKoW, YTOOLI
WCKMIOUNTb MEPENMB XUOKOCTM 4Yepe3 GOpT OorpaHMuYMBaloLLErO YCTPOWCTBA WM pacTekaHue XXMOKOCTU 3a ero npegenamuv
(npunoxenue K);

- napameTpbl NapoBbIX 3aBeC Ans NPeaoTBpalleHUs KOHTaKTa Mapora3oBblX CMeECEN C WUCTOYHWKaMW 3aXUraHus
(npunoxexue N);

- KOHUEHTpaLUMOHHble npefenbl pacnpoCTpaHeHUs1 nramMeHu OMis roprodMx CMecel, HaxodsLMXCA B TEXHONOrmyecKux
annapatax M obopygoBaHuu, onpegensiemble cornacHo [OCT 12.1.044. [JonyckaeTcsi pacCuuTbiBaTb KOHLEHTPaLWOHHbIE
npegensi cornacHo [3]%;

* CMm. pasgen bubnuorpadus. - NpumevaHne narotoButensi 6asbl AaHHbIX.
- Apyrve rnokasaTenu noXxapoB3pblBOONACHOCTU TEXHONOMMYECKoro npoLecca, Heobxoanmble s aHanm3a ux onacHOCTH.

Bbibop napameTpoB, HEOOXOANMBIX AN OLEHKU NMOXapHOW OMAaCHOCTU TEXHOMOrMYECKUX MPOLECCOB, OCYLLECTBMSETCS Ha
OCHOBE aHanuaa crneunukm nx noXxxapHon onacHoCTH.

4.13 K MeponpuaTmMaM No CHUXKEHWo NOCNeacTBMI noxapa, B3pbiBa cregyet OTHOCUTL:

- OrpaHuyeHne pacTekaHUs roproYnX XXMAKOCTEN Mo LiexXy, MPOU3BOACTBEHHOM NroLwaake unm cknaay;
- YMEHbLLUEHNE NHTEHCUBHOCTW NCMapeHUs FOpHYMX XUOKOCTEN,;

- aBapUNHbIV CNMB roproYUX XXMAKOCTEN B aBapuiiHble eMKOCTY;

- YCTaHOBKY OrHenperpagurenem;

- OrpaHMyeHe MacChl OMacHbIX BELLECTB NpU XpaHEHUU N B TEXHOMNOMMYECKUX annapaTtax;

- BOASHOE OpOLUeHNEe TEXHOMNOMMYeCckuxX annapaToB 1 pe3epByapos (npunoxeHue M);

- chnermaTtusaumio roprounx cMmecen B annapaTtax U TEXHONOrM4eckoM obopyaoBaHunu;

- BbIHOC NoXkapoonacHoro o6opyaoBaHNs B U30NMPOBAHHbLIE MOMELLEHNS;

- MPUMEHEHME YCTPOWCTB, CHMUXALWMX AaBreHne B annapatax Ao 6e3onacHow BENUYUHBLI MpU CropaHuu raso-, Napo- u
NblneBo3ayLHbIX cmecen (Mpunoxexue H);
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- YCTaQHOBKY B TEXHOJTOTMYECKOM O60py,D,OBaHI/II/I 6bICTp0,EI,eIZCTByIOLIJ,VIX OTKNK4YarLwmnx yCTpOIZCTB;

- OrpaHV4YeHne pacnpoCTpaHeHWs noxapa, B3pbiBa C MOMOLLbIO MPOTUBOMOXapHbLIX PaspbiBOB M nperpag ¢ Tpebyembim
npeaenom OrHeCTonKocTun (npunoxenus M u P);

- NPYMEHEHME OrHEe3aLUMUTHBIX KPacoK 1 MOKPbITUR;

- 3aLUMTY TEXHONOMMYECKNX NPOLECCOB YCTAaHOBKaMMW NOXapOTYLLEHNS;

- NPUMEHEHME NOXXapHOW CUrHanM3auum n CUCTeM OMOBELLLEHMS N yNpaBreHUsa 3BaKkyaLmen nogen npy noxape;
- 0by4yeHne nepcoHana npegnpuaTui cnocobam nNMKkBMaaunm aBsapui;

- co3faHue YCroBWIi [Ons CKOpeWlero BBoAa B [eicTBMe noapasdeneHuin NoXapHOW oxpaHbl MyTeM YCTPOWMCTBa
Noabe3aHbIX NyTeM, NOXapHbIX BOAOEMOB U HapPY>KHOMO NPOTMBOMNOXaPHOTO BOAOCHABXKEHMS.

4.14 PesynbraTbl aHanu3a napaMeTpoB MOXaPHOW OMaCHOCTU U MEPOMPUATUA MO CHWXKEHMIO NOCNEACTBUM noXapa,
B3pblBa AOSMKHbI ObITb YYTEHbI NMPU MPOEKTUPOBaHNM NPOU3BOACTBEHHBLIX OOBLEKTOB pa3paboTke NnaHoB TYLLEHUS NOXapoB, a
TakkKe NMaHoB Nokanusaummn 1 NMMKBUAALMM NOXapOB3PbIBOONACHBIX CUTYaLUA U aBapuii.

5 NOPAAOK OBECIMEYEHUA NOXAPHOW BE3OMNACHOCTU TEXHONNOM'MYECKMX NPOLIECCOB

5.1 npoeKTMDOBaHI/IIO TEXHOJ10rm4eCcKoro npouecca OomkKeH npealwecTtsoBaTb aHalna3 ero no>+<apH0|7| onacHOoCTMW.
5.2 AHanus nomapHon ONacHOCTU TEXHOJIOMMYEeCKMX NpoLLeCcCoB AOJKEH BKIMKYaTbh:

- onpegerneHve nokasaTenen MOXapHOMW OMacHOCTM WCMOSb3YIOLWNUXCA B TEXHOMOrMYEeCKOM MpoLecce BeLEecTB U
MaTepuanoB B COOTBETCTBUN C MeToAMKaMM, pernameHTupyembimy FOCT 12.1.044;

- U3y4eHne TexXHOJI0r'M4eCcKoro npouecca c uenbio onpeaneneHna o6opy,qosaHm51, y4acCTKoOB U1 MECT, rge cocpenoTo4eHbl
roproyme marepuanbl U BO3MOXHO o6pasoBaHme ras3o-, Nnapo- 1 nbieBo3ayLUIHbIX rOpH4nX cmecen;

- onpedeneHne BO3MOXHOCTN 06pa3oBaHus roproyeit cpedbl BHYTPY NOMELLEHWIA, annapaToB 1 TpyGonpoBoaoB;
- onpedeneHne BO3MOXHOCTU 06pa3oBaHns B roprodeii Cpeae UCTOYHMKOB 3aXKUraHus;

- MccnegoBaHWe pasnNuMyHbiX BapuaHTOB aBapwuii, MyTen pacnpoCTpaHeHWs noxapa v BblGOp BapMaHTOB MPOEKTHbIX
asapuu;

- pacyeT KaTteropmm noMeLLeHin, 30aHNN N HapY>XXHbIX YCTaHOBOK MO B3PbIBOMNOXAaPHOW U NOXXapHOW ONacHOCTY;

- onpefeneHue cocTaBa CUCTEM MNPeaoTBpalLeHusl NoXapa, B3pbiBa M MPOTMBOMOXAPHOM 3aliMTbl TEXHONMOrMYECKUX
NMPOLIECCOB;

- pa3paboTKy MeponpuAaTMIA MO MOBbLILLEHUIO NOXAPHON 6€30MacHOCTU TEXHONOMMYECKUX MPOLIECCOB U OTAEMbHLIX €ro
Yy4acTKOB.

5.3 MNoxxapHasi oNacHOCTb TEXHOMNOMMYECKNX NPOLIECCOB ONpeaenseTca Ha OCHOBE U3yYeHUs:

- TEXHOJI0r'M4eCcKoro perfnamMmeHTa;

MPUHLMIMANbHON TEXHONMOMMYECKON CXeMbI NPOU3BOACTBA NPOAYKLUMY;

nokasaTernen NoXxapHOoWM ONacHOCTM BELLECTB 1 MaTepuanos, obpallaLmnxcs B TEXHONOrMYECKOM NPoLEeCcCe;

KOHCTPYKTUBHbIX ocobeHHocTen annapatoB, MallUMH U arperaTtos;

CXeMbl pacnosioXKeHua B Lexe, Ha y4acTke Uim OTKprTOIZ nnowagke noteHumarnbHO NoXXapoonacHoro O60py,EI,OBaHVIF|.
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54 ﬂ,ﬂﬂ OLEeHKKN no>+(apH017| ©€e30MacHOCTM TEXHOOMMYECKOro npouecca TEXHOMOrM4YeCcKni pernamMmeHT OOJMKeH BKIMo4YaTh:

- AaHHble MO peuenTtype N OCHOBHbIM XapakTepucTtukam BbII'IyCKaeMOI7I npoaykuuu, cblpbd, Mmatepuanos 1 nonynpoaykTtoB
(COCTaB, dJVI3I/IKO-XI/IMI/NeCKVIe CBOWCTBA, NokasaTtenu r|o>+<apH017| onacHOoCTH, TOKCI/I‘-IHOCTVI);

- cBefleHnn 06 oTxodax NPoV3BOACTBA U BbIGpOCax B aTMocdepy;

MHOPMALIMIO O MapaMeTpax TEXHONOMMYECKoro pexuma (OasneHve, TemMneparypa, CocTaB TEXHOMNOrMYECKon cpeap);

nopAaoK nposeaeHna TeXHONorn4ecknx onepau,vuh;

cBefieHnda O cpencTBax KOHTPOJIA 3a TEXHONTOMMYeCKUM NpoL.eCcCoM;

- TpeGoBaHusi K noxapobesornacHOMy BedeHWI0 TEXHOSOTMYECKOro npouecca, npeaoTBpallalole BO3MOXHOCTb
BO3HUKHOBEHWS NOXKapOoB 1 (UNn) B3PbLIBOB.

I'IpM N3y4eHnn TEexXHONI0rM4ecKoro pernamMmeHTa cliegyet paccmaTtpuBatb BCe CTagun TEXHONOrM4Yeckoro npoiecca oT
NnoAroToBKU CbipbA U A0 BbiNyCKa roToBOM npoaykuunn.

5.5 [Ina aHanusa noxxapHo onacHOCTM TEXHOMOIMYECKOro NpoLecca NPUHLUMNUanbHas cxema npov3BOACTBa NMPOAYKUUK
JOIMKHa onpefenaTb NOCMNefoBaTeNlbHOCTb TEXHOMOMMYECKUX ornepauuii no MPeBpaLleHUio Cbipbsi B FOTOBYH NPOAYKUMIO,
napameTpbl TEXHOMOMMYECKOro pexuma, MecTa BBOAA B MPOLECC Cbipbsl M BCMOMOraTenbHbIX BELLECTB, MecTa MofyyYeHus
MosynpoayKTOB U FOTOBOW NMPOAYKLIMN.

5.6 [aHHble 0 MOXXapoB3pPbIBOOMACHLIX CBOWCTBAxX MPEACTaBMSAOTCA AN BCEX UMEHLUMXCS Ha MPOU3BOACTBE OMACHbLIX
BELEeCTB, MaTepuanoB, CMeceil, MonynpoaykToB W TOTOBOWM MpOAYKUMM C  Y4eTOM OCOOEHHOCTENW U MapameTpoB
TEXHOSIOrMYEeCKoro npouecca (4aBneHusi, Temneparypbl, COCTaBa OKUCIMTENbHOW cpefbl U T..).

5.7 B KOHCTPYKUMM TEXHOMOMMYECKUX annapartoB, MallMH W arperatoB AOSMKHbI ObiTb NpeayCMOTPEHbl Mepbl 3alUMTbl OT
noxapa u (unn) B3pbiBa, obecnevmBaroLLme noxapHyt 6e30nacHOCTb MX paboThbl.

5.8 PaspaboTka TexHOMornyeckoro oGOpPyAOBaHMS M CBA3AHHOTO C HMM TEXHOMOrMYECKOro mnpouecca, pasgerneHue
TEXHOMOMMYECKOW CXEMbI Ha OTAENbHbIE TEXHOMOrMYeckne Groku, ee annapatypHoe oopMreHne, BbLIGOP TUMa OTKIOYAOLLMX
YCTPOWCTB U MECT WX YCTAHOBKW, CPEACTB KOHTPOSS, yNpaBneHus U NpoTUBOaBapuiiHON 3alUMThl OOMKHbI OCYLLECTBAATLCS C
y4yeToM TpeboBaHuin NoXapHOM 6e30MacHOCTMU.

5.9 Mpu HanuuMM B TEXHOMOMMYECKOM OOOpPYAOBAHMM MOXaAPOOMAaCHbLIX, MOXAPOB3PbIBOOMACHbLIX W B3PbIBOONACHbIX
TEXHOMOTMMYECKUX Cpes MINN BO3MOXHOCTM KX 0BpasoBaHusi AOIMKHbI paspabaTtbiBaTbCs Meponpusitus no obecreveHuo
noxapHou 6e30nacHoOCTH.

5.10 TexHonoruyeckoe obopyaoBaHME M CBSA3AHHbIE C HUM TEXHOIOIMMYECKMEe NPOLECChl OOMKHbI pasdpabaTbiBaTbCs Tak,
yTOObI NPegoTBPaTUTE BO3MOXHOCTb B3pbiBa M (M) noxapa B 0OOpyaoBaHWM MpU pernaMeHTUPOBaHHbBIX 3HAYEHUSX UX
napamMeTpoB B HOpPMarnbHOM pexume paboTbl. PermameHTMpoBaHHble 3HAYeHUs MNapameTpoB, OMNpPefensitolMX MOXapHYH
OMNacHOCTb TEXHOMOrM4yeckoro 0bopyaoBaHUSa 1M npouecca, AOMYCTUMbIA AnanasoH UX U3MEHEHWU, OpraHM3aums NpoBeaeHNs
npouecca [OOMKHbl YCTaHaBnMBaTbCsA paspaboTyuvkom oOopydoBaHMS M MpoLecca Ha OCHOBAHWMU [aHHbIX O MpedernbHO
OOMYCTUMBIX 3HAYEHMAX NapamMeTPOB UIN MX COBOKYMHOCTU ANsi y4aCTBYOLLUX B NPOLIECCE TEXHONMOIMYECKMX Cpes.

5.11 KOHCprKLI,I/IFI TEXHOJ10rn4yecKkoro 060py,D,OBaHI/I$| N ycrnoBuA BedeHUA TEeXHOJI0O’M4YeCknx npoueccoB [OOJKHbI
npegycMmartpmBaTtb HeOGXO,D,VIMbIe peXumbl 1 COOTBETCTBYyWOWMEe UM TexXHU4YeCkne cpencrtea, npeaHasHadYeHHble AOnd
CBOEeBpeMeHHOro OGHapy)KEHVIﬂ BO3HUKHOBEHUA MOXapoonacCHbIX aBapI/IIZHbIX CI/ITyaLl,I/IVI, orpaHun4yeHna ux AanbHenwero
pPa3BnUTUA, a TaKkke O1A orpaHn4YeHnd nocTynneHna roprodmx BeecTts n matepmanoB U3 TEXHONOIM4Yeckoro 060py,EI,OBaHI/IFI B
o4ar BO3MOXXHOro noxapa.

5.12 OLI,eHKy OnacHOCTMU BO3HUKHOBEHUA nNoXapa W nyTe|7| ero pacnpocTtpaHeHna npoBoaAT C MNOMOLLbHO CXeM
pacnosioXeHnda noxxapoonacHoro O60py,D,OBaHI/I9|, NMOCTPOEHHbIX HAa OCHOBE MJ1IaHOB MPOnN3BOACTBEHHbIX 34aHNR, YCTaHOBOK,

3TaXXepokK 1 NoMeLLEeHUN.

Ha cxemax un KapTax yKa3blBatoT:
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MeCTa BO3MOXHOTIO o6pa3OBava roptoven cpegbl;

Y4HaCTKM BO3MOXHbIX MOXXapoonacHbIX aBale|7|;

BEPOATHbIE NCTOYHUKN 3aXKUTaHUA,

nyTn pacnpoCTpaHeHUA OrH4a nNpu noxape;

npenycMoTpeHHble NPOEKTOM Mepbl 3allnTbl y4aCTKOB, Y3J/10B 1 annapartoB OT NoXapa v B3pbiBa.

5.13 Ha ocHoBe aHanusa, nNpoBeAEeHHOr0 B COOTBETCTBUM C 5.2-5.6 u 5.8, paspabatbiBaloT cuctemy mep no
npenoTBpaLLEHMIO NOXapa M NPOTUBOMOXKAPHOW 3aLLUNTE TEXHOMNOrMYECKUX NPOLLECCOB.

I'IpM 3TOM HeoBXoANMO OOMNOMHUTENBHO y4nTbiBaTh:

- BO3MOXXHOCTb O6pa3OBaHVIF| NTOKallbHbIX TFOpHO4YKUX cmecen Y MecCT BbIXO0Oa napos, rasos u nbinen B MOMeLLeHne Yy
annapartoB, NMOCTOAHHO WK BPEMEHHO CoOOLLaOLNXCA C BHELUHEN cpep,oﬂ 4yepe3 OTKPbITble JHOKW, AblXaTellbHble JTMHUWN,
npegoxpaHuTerbHble KinanaHbl Ui nMmetolme OTKpbITble MOBEPXHOCTU UCNapeHUd;

- Hanun4yne u”n 3q3d)eKTVIBHOCTb aCI'IVIpaLI,MOHHOVI cucrtembl, npoaoyBkM WUHEPTHbIM ra3omMm W” 6]'IOKMpOBKI/I annapartoB
nepumnoan4eckoro OencTeus, 3arpy3ka n pasrpyska KOTopblX CONMpoBOXOAaeTCA OTKPbITUEM JTHOKOB U KPbILLEK;

- 3(EKTUBHOCTL OTBOAHbLIX JIMHWIA Yy annapatoB M €MKOCTEN, OCHALLEHHbIX [AblXxaTeflbHbIMU  YCTPOCTBaMM,
NpenoXpaHUTENbHBIMK KnanaHamu, yCTPOUCTBaMU PYYHOTO CTPaBnUBaHWS;

- paboTocnocobHOCTb U 3PMEKTUBHOCTL CUCTEM YNaBnMBaHWS ra3oB U MapoB, YCTPOWCTB MPOTMB MEpPenofiHEHNUS W
pacTekaHusi XUOKOCTEN, NPUMOOPOB KOHTPOMS WM PEeryrnvpoBaHUs TemnepaTtypbl NpU SKChfyaTauuyu OTKPbITbIX €MKOCTEWN,
3anosiHeHHbIX FOPIOYNMU KUOKOCTAMM;

- HAOEXHOCTb NPUHATLIX CNOCOGOB YNIIOTHEHUS CallbHUKOB, HEOBXOANMMOCTb MPUMEHEHUSI MECTHBLIX OTCOCOB M BIIOKMPOBKU
BLITS)KHON BEHTUNAUMK Npu paBoTe HAacoCoB ANA NepeKayky NEerkoBOCMMaMEHSIIOLWMXCS U FOPIOYMX KUOKOCTEN, CHKMKEHHbIX
ra3oB U KOMMPECCOPOB.

5.14 Tlpu Hanuumm annapaToB K 0OOpyAoBaHUSA, paboTalwwmMx Mog BakKyyMOM WM B KOTOPbLIX MO  YCHOBUSIM
TEXHOIMOIMYEeCKOro NpoLiecca MMEKTCS CMECU rOPHYMNX BELLIECTB C OKUCNUTenem, Heobxoaumo onpenennTb:

BO3MOXHOCTb 1 yCrioBusi 06pa3oBaHuWs B anrnapare roprodmx CMeceil;

HeobxoaMMocTb KOHTPOI4 3a COCTaBOM cpebl B annapare,

HeobX0AMMOCTb B aBTOMaTUYECKMX CpeacTBax npegynpexaeHnst 06 odopa3oBaHUm roplodmnx CMecew;

BO3MOXXHOCTb J1OKanmn3auun roptoymx cmecewm;

HaOeXXHOCTb U SCbeQKTVIBHOCTb MMerLmnxca cpencts 3allnTbl.

5.15 OAns pa3paboTkn MeponpusaTviiA No obecnedeHuto noXxapHom 6e30MacHOCTU TEXHONMOMMYECcKUX MpoLLecCcoB crepyet
paccMmoTpeTb BCe BUAbI UICTOYHUKOB 3aXKUraHusl, KOTOPble MOryT BCTPETUTLCSA B NPON3BOACTBEHHOM NpoLecce.

Mpu aTOM Heobxoanmo:

- YCTaHOBUTb, Kakme TeXxHn4eCckme peLleHna npeaycMaTtpmuBaroTca and T1oro, YTOOBI OaHHbIN annapart nnum yCTpOI;ICTBO camMu
He CcTanu I'IpM‘-IVIHOI;I BO3HUKHOBEHUA NOXapa n (VIJ'II/I) B3pbiBa, OLUEHUTb X SQJ(*)eKTI/IBHOCTb N HAOEeXHOCTb,

- Npn HannM4dnm annapartos, MMeLNX BbICOKYHD TeMnepartypy Hapy>|<H0|7| NOBEPXHOCTN CTEHOK, onpeaenntb BO3MOXHOCTb
BOCnamMmeHeHnA roproymx cmecemn y4yacCcTkamMmu, He nMerLwnmMn Tennonsonaunn B criydyae aBapMVI;

- YCTaHOBUTb NepeYvYeHb BelWeCTB U MaTepunarioB, KOTOpble MO YCIoBUAM TEXHOITONMYECKOro npouecca HarpesatroTCA Bbille
TeMnepartypbl camMmoBOCMI1IaMeHeHNA 1 npu aBapMVIHbIX Bb|6pocax M3 annapartos CcnocobHbl BOCNNaMEHATLCS Npn KOHTaKTe C
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OKpYy>XakLwmnm BO3ayXOM;

- onpenenuTb, MPUMEHSIIOTCA N B TEXHONOMMYECKOM MpoLIecce BeLlecTBa, CrocobOHble BOCMNaMEHSITLCS NPU KOHTaKTe C
BOZOV UNn OpYyrMMn BeLlecTBamu, obGpalLaroMmMmncst B TEXHONOMMYECKOM NPOLECCE;

- NpoaHann3npoBaTb BO3MOXXHOCTb 06pa3OBaHI/IF| N HaKonneHna I'II/lpO(.bOprIX OTIIOXEHUN;

- BbIABUTb Hanun4yne B TE€XHONIOrMYeCKOM npouecce BelwecTB, pasnararnwmnxcda ¢ BocniiaMmeHeHnem npun Harpese, yaape,
TPpEeHUN nnn camoBO3roparolmxca Ha Bo3ayxe npu HopmMalibHbIX YCIOBUAX;

- nNpegoTBpatnuTb nonagaHune metanna un KaMHeN B MalUMHbl U annapartbl C BpawarnwmMnca mMmexaHmmamm (MeLIJaJ'IKVI,
MenbHUUbI, ,El,pO6VIJ'IKI/I, LLHEKN U T.I'I.) npuv HanNn4nm B HNX rop}oqe|7| cpenbl;

- npedycmoTpeTb TaMm, [de 9T0 Heobxodaumo, NpUMEHEHVE  UCKpoGEesonacHoro W B3pbliBO3ALLMLLEHHOTO
3neKTpooGopyAOBaHUS M APYroro TEXHOOMMYECKoro 06opyaoBaHus;

- NpenycMoTpeTb cpeacTBa KOHTPOJ1A U 3aLlUUTbl OT neperpeBa NoaBMXHbIX YacTen MaLluH K annapartos;
- OUEeHUTb BO3MOXXHOCTb 3aXXUraHuna ropro4mx CMecen OT TennoBoro nposasneHna SJ'IeKTpVI‘-leCKOIZ SHeprnn (VICKpr n ayrm
pPa3MblKaHUA, KOPOTKMNE 3aMblKaHUA, TOKM Neperpy3kn, neperpeB arnekTpu4eCknx KOHTaKToB, HarpeB arieMeHTOB o6opynoaava

WHOYKUNOHHbIMM TOKaMU 1 TOKaMu BbICOKOW YacCTOTbl, yAapbl MOJTHUX U pa3pAanbl CTaTU4EeCKOro SJ'IeKTpVI‘-IeCTBa);

- onpefenuTb COOTBETCTBME CUIMOBOrO, OCBETUTENbLHOIO M APYroro anekTpoobopynoBaHWs Knaccam B3pbIBOOMACHbIX U
noXkapoonacHbIX 30H Ha oCHoBaHMK TpeboBaHui [4];

- NpegoTBpaTUTb BO3MOXHOCTb MPOHWKHOBEHWS rasoB M MapoB M3 B3PbIBOOMACHbIX MOMELLEHUA B MOMELUEHUs C
HOpManbHOMW Ccpedon, B KOTOPbIX MCMOMb3yeTCs HEeB3PbIBO3aLUMLLEHHOE 3rekTpoobopydoBaHMe U NPegycMOTpeTb
COOTBETCTBYIOLLUME MEPbI 3aLLMUTHI;

- paspabotatb npu HEOBGXOOMMOCTM MWHbIE TEXHUYECKMe peLlleHUs NO 3aliMTe TEXHOMOrMYEeCcKMX MpoLeccoB OT
BO3HMKHOBEHMS MOXapOB W B3pbIBOB, NpeycMaTtpuBaroliue npenorepalleHve obpas3oBaHMs roproyvmMx cpel M MCTOYHUKOB
3aXKuUraHms.

5.16 Ecnn npumeHsiemMasi B TEXHONMOMMYECKOM MpoLiecce CUCTEMA MNPedoTBpaLLEHUs Moxapa He MOoXeT obecneunTb B
crny4vae ero BO3HVMKHOBEHMS U PacnpoCTpaHEeHUs Ha CoceaHMNe y4acTkn U 06opyaoBaHUE YCTAHOBIEHHBIE KPUTEPUN NMOXapHON
6e3onacHOCTU, TO ANis TEXHOINOrMYecKoro npolecca Heobxogumo paspaboTaTb MeponpusaTMs Mo ero NpoTUBOMOXApPHON
3awmre.

5.17 lMNMpoTnBonoxapHas 3alumTa TEXHONOrM4YeCcKMxX NpoLeccoB AOmKHa obecneynBaTbCs:

- NPUMEHEeHMeM YCTaHOBOK MOXapoTyleHna un BOOAHONo OpoLlleHUdA (I'Ipl/l HeobxogmMmocTn - aBTOMaTI/I‘-IeCKVIX) n
COOTBETCTBYHOLLMX BUOOB I'IO)KapH017I TEXHUKMN,

- NMPUMEHEHNEM aBTOMAaTUYECKUX YCTAHOBOK MOXAPHOW CUrHanmm3auuyM U OMOBELLEHVUs W YNpaBneHus aBakyauuen npu
noxape;

- YCTpOWCTBaMU, OrpaHUYMBAIOLLMMI pacipoCcTpaHeHe noxapa;

- NPUMEHEHWEM CTPOUTENbHbLIX KOHCTPYKUWA C pernameHTMpPOBaHHbLIMU MpederiaMmyM OrHeCTOMKOCTM UM Kraccamu
KOHCTPYKTMBHOW NOXXapHOW ONacHOCTMU;

- opraHmaaLwlelh CBOGBpeMeHHOI?I 3BaKyauum nogein n  cHabxeHvnem nepcoHana cpeacreBamu KONIEKTUBHON W
I/IHAI/IBI/I,D,yaJ'IbHOIZ 3allNTbl OT OMacHbIX (*)aKTOpOB noxapa.

5.18 OrpaHnyeHne pacnpocTpaHeHns noxapa AormkHO obecnevmBaTbCs:

- YCTPOWCTBOM MPOTUBOMOXKaPHLIX Nperpag;
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- yCTaHOoBINneHnemM npegenbHo 4oNnyCTUMbIX nnowagen NPOTUBOMNOXapPHbIX OTCEKOB U cekuui;
- yCTpOIZCTBOM aBapVII?IHOFO OTKIMKYEeHNA TEXHOJTIOTM4YEeCKMX YCTaHOBOK U KOMMyHVIKaLl,I/IVI;

- NPYMEHEeHNeM CpeacTs, NpeAoTBpallaloLLUX UMW OrPaHNYMBAIOLLIMX Pas3NNB U pacTeKkaHue XUOKOCTE Npu aBapUnHON
cuTyaumu;

- NpMeHeHneM orHenperpaxgarLnx yCTpOVICTB.

5.19 Bbl60p OorHetywaumx selwectB, COCTaBOB M aBTOMATUYECKUX YCTAHOBOK r|o>|<apH0|7| CUrHannsaumnn, Konm4ecTtBa,
6bICTpO,D,eIZCTBI/IFI n npon3BoguTEeribHOCTU YCTAHOBOK MNOXapoTylweHuA creayet npoBoAunTb Ha CTagun nNpoekTupoBaHUA
TeXHOJI0r'M4yeCckmnx npoueccos B 3aBUCUMOCTU OT d)MSI/IKO-XI/IMI/I‘-IeCKI/IX CBOWCTB nepepa6aTb|BaeMb|x BewecTs n cpeacTts
TyWweHnA 1 cueHapumeB NPOEKTHbIX NOXapoB..

B cnyy4yae MU3MeHeHUA TexXHONOorn4eckoro npouecca mnm otaernbHbIX ero onepau.vu7| cnegyeTr nepecMmarpuBaTtb Bbl60p
cpencte un cnocobos npenoTepalleHna noxapa un I'IpOTVIBOﬂO)KapHOVI 3alunThl.

Mpn 3TOM NpUMeHsieMble BUObl NOXapHOW TEXHUKM AOIMKHbI obecneunBaTb 3PEKTUBHOE TylLleHMe noxapa U ObiTb
Oes3onacHbIMKU Ans noaen.

5.20 Ecnu npu noxxape BO3MOXXHO rOpPeHNe HECKOMbKUX Pa3fMYHbIX ropioYMX BELLECTB U MaTepuasioB, OTIIMYaOLLMXCS ApYr
OT Apyra no)apoonacHbIMyY CBOMCTBaMU U XapaKTEPUCTUKAMM HEOOXOAUMBIX CPEeACTB TYLUEHUS, TO pacyeT MU NPOeKTMpoBaHUE
YCTaHOBOK MOXapoTyLUEeHWs! AOMKHbI ObiTb NPOU3BeAeHbl N0 Hanbornee HeGnaronpUATHOMY 4SS IMKBUAALMK NoXapa BeLecTsy
UKW NPOAYKTY.

Ecnun no ycnoBusiM COBMECTUMOCTM OTHETyLLALUX BELECTB C ropoyYnMMy MaTepuanaMy HasHavyeHue obLuero ansi Bcex
OrHeTyLUAaLLero areHTa HeuenecoobpasHo, To AONyCTUMO NMPUMEHEHME HECKOMNBbKMX OrHeTyLIalunx BelecTB. [Mpu aToM roptovne

BellecTBa, He COBMeCTUMble C TeM U MHbIM OrHeTyuwlawmm COCTaBOM, OOJTKHbI ObITb NPOCTPaHCTBEHHO OTAENIEHbI UNMU
BblHECEHbI B OTAENIbHblEe NOMELLEHUA.

MpunoxeHune A

METOA PACHETA U3BbITOYHOIO AABNEHUA, PASBBUBAEMOI'O NPU CTOPAHUU FA30-, NMAPO- U
NbJTIEBO3AYLWHbLIX CMECEUW B NOMELLEHUAU

A.1 Bbi6Gop n o60cHOBaHWe pacyeTHOro BapuaHTa

A.1.1 Tlpn pacyeTe KpuTEpPMEB B3PLIBOMOXAPHOW OMACHOCTM B KayeCcTBe pacyeTHOro crnepyer BbliOupaTb Haubonee
HebnaronpuaATHLIN BapyaHT aBapuu Unu nepmuog HopMarbsHOW paboTkl annapaToB, NPy KOTOPOM B 0Opa3oBaHUK roptoymx raso-,
napo- 1 NbiNeBo3ayLUHbIX CMecen y4acTByeT HanborbLuee KONMYeCTBO ra3oB, NapoB, MNbiren, Hambornee onacHbIX B OTHOLLEHUN
nocrneacTBUin CropaHus 3TMX CMecen.

A.1.2 KonnyectBo NOCTYNMBLUMX B MOMELLEHWE BELeCTB, KOTOpble MOryT obpasoBaTb roptoune rasoBO3gyLUHbIE,
napoBO3ayLUHbIe, MblNIEBO3AYLLUHbIE CMECU, ONPEAENAeTCs UCXOAs U3 crieqyowmnx NpeanochInokK:

a) NPOUCXOAMWT pacdeTHasa aBapusi 0QHOro M3 annapaToB cornacHo A.1.1;
6) BCce cogepxumoe annapara nocTynaeT B NOMeLLeHWe;

B) MPOUCXOAUT OOHOBPEMEHHO yTeyka BELLEeCTB M3 TPyGOMpPOBOAOB, MUTAOWMX annapat, Nno npsMoMy ¥ oGpaTHOMY
noTokam B TEYEHWNE BPEMEHU, HEOBXOAUMOTrO AJ1S OTKMHYEeHUs TpyGonNpoBoOaAOoB.

PacuetHoe BpeMA OTKIMHYeHUA pr60I'IpOBOLI.OB onpenendarT B KaXOoM KOHKPETHOM cliydae ucxoga us peaanoﬁ
0OCTaHOBKM, U OHO AOMKHO ObiTb MMHMMAarbHbIM C y4eTOM NacnopTHbIX AaHHbIX Ha 3arnopHble yCTpOVICTBa, XapakTtepa
TeXHOJ10r'm4ecKoro npouecca 1 smga pacquHon aBapun.

PacuetHoe BpeMA OTKIMHYEeHUA pr6OI'IpOBOJJ.OB cnegyet npuHMMaTb paBHbIM!
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- BpeMeHU Cpa6aTbIBaHI/I9| CNCTEeMbl aBTOMAaTUKN OTKITHOYEHNA pr6OI'IDOBO,D,OB cornacHo nacnopTHbIM aHHbIM YCTaHOBKMU,
€CJITN BEPOATHOCTb OTKa3a CUCTEMbl aBTOMATUKN HE NpeBblLLIaeT 10-t B rog nnn obecnevyeHo pe3epBmnpoBaHNE ee ANEMEHTOB,;

- 120 C, ecnu BeposiTHOCTb OTKa3a CMCTeMbl asToMaTuku npesbiwaet 10-% B rog 1 He obecneyeHo pesepBUpoBaHMe ee
3MEMEHTOB;

300 C npu py4yHOM OTKIHOYEHUN;

) MPOMCXOAMT MWCMapeHMe C MOBEePXHOCTM pasnMBLUENCS KUAKOCTM, NNowadb WCNapeHusi Mnpu pasnueBe Ha ron
onpeaensietcs (NMpu OTCYTCTBUM CMPaBOYHbIX AaHHbLIX) UCXOAA U3 pacyeTa, YTo 1 TP cMecel n pacTBopoB, coaepxkawnx 70%

1 MeHee (Mo Macce) pacTBopuTenen, pasnueaeTcs Ha nnowaau 0,5 M2, a ocTanbHbIX XUAKOCTEN - Ha 1 M2 nona nomeLleHns;

ﬂ,) npoucxoanT Takxe ucnapeHume Xmakoctm us emMKocTen, aKcnnyaTupyemMbiX C OTKPbITbIM 3epKarioM XUOKOCTU, U CO
CBeXXeOoKpalleHHbIX I'IOBerHOCTeI7I;

€) OANUTENbHOCTb UCMAaPEHUS XUAKOCTU NPUHUMAETCS PaBHOW BPEMEHM ee MOJSHOro ncnapeHusi, Ho He 6onee 3600 c.

A.1.3 KonuyectBo nbinn, KOTOpPOe MOXeT o00Opa3oBaTb MbIIEBO3AYLUHYIO CMECb, ONpefensieTcs W3 CreayoLmx
NpeanochInok:

a) pac4eTHOW aBapuun NpeaLwecTBoBano nblfieHakonneHne B NpoOM3BOACTBEHHOM MOMELLEHNM, MPpoMCXoasilee B YCNOBUSX
HOpManbHOro pexuMa paboTbl (Hanpumep, BCreacCTBME MbINEBbIAENEHUS U3  HErepMeTUYHOro NpPOM3BOACTBEHHOIO
obopynoBaHus);

©) B MOMEHT pac4eTHOW aBapuun NpousoLuna nnaHoBas (PEMOHTHbIE paboThl) UK BHE3anHasa pasrepMeTnsaumsi 0gHoro n3
TEXHOMNOrMYeCckUX annapaToB, 3a KOTOPOW nocregoBan aBapuiHbIA BbIOPOC B NoMeLleHne BCEW HaxoauBLUENCs B annapare
nblAn.

A.1.4 CBobGogHbli o6bemM MOMeELLeHNa OnpeaenseTcs Kak pasHoCTb Mexagy o6beMoM nomelleHuss u obbemom,
3aHUMaeMbIM TexHorormdeckum obopygoBaHveM. Ecnn cBoGogHbIi 06beM nomelleHus onpenenntb HEBO3MOXHO, TO €ro
AonycKaeTcs NpUHMMaThb YCroBHO paBHbIM 80% reomeTpuyeckoro obbema nomeLleHms.

A.1.5 OnpepeneHve noxapoonacHbIX CBONCTB BELLECTB M MaTepuarnoB NpPoBOAAT HA OCHOBAHWWU Pes3ynbTaToB MCMbITaHuii
WK pacyeToB Mo CTaHAapTHLIM MeToaukaM [3] ¢ y4eToM NnapamMeTpoB COCTOSIHUS (AaBneHve, Temneparypa v T.4.).

,D,OI'IyCKaeTCFI ncnonb3oBaHME CnpaBOYHbIX AaHHbIX.

,D,OI'IyCKaeTCFI ncnonb3oBaHMe nokasarenemn I'IO)KapHOVI ONacHOCTU AN CMecen BeLLecTB U MaTtepuanoB no Hanbonee
OnacHOMY KOMMOHEHTY.

A.2 PacyeT U36bITOYHOro AaBrieHUs s roproYMX rasos, NapoB JIerkoBOCNIaMEeHSIOLWMXCS U FOPHYMNX XUOKoCcTen

A.2.1 130bITOYHOE faBneHne A F Ons MHaMBuOyarnbHbIX rOpOYMUX BELLEeCTB, COCTosAWMX M3 atomoB ', H, &1, I, T,
Er, I, F, onpenensietcs no coopmyne

AP=(Py —F) ———— — — (A1)

rae Fpay - MakcuManbHoe AaBrieHve, pa3BUBAEMOE MPU CropaHUM CTEXMOMETPUYECKON ra3oBO3AYLLIHON UMW NapoBO3AYLLIHOM
cMecu B 3aMKHYTOM o0Obeme, onpeensieMoe 3KCMEPUMEHTANbHO UMMM MO CMPaBOYHBbIM [AaHHbIM B COOTBETCTBUM C
TpeGosaHusmm A.1.5. Mpun OTCYTCTBUM AaHHBIX AOMYCKAETCS NMPUHAMATL ., PaBHbIM 900 KMa;

PIZI - HayanbHoe AaBneHue, kla (gonyckaetcs npuHUMaTh pasHbiM 101 kla);
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#1 - macca roptodero rasa (I'T) nnu napos nerkosocnnameHsowmxca (JIBXK) n roprounx xugkocten (K), Bbieawnx s
pesynbrate pacyeTHON aBapuu B NoMeLleHune, Bblumcnaemas ang ' no dopmyne A.14, a gns napos JIBXX n K - no dopmyne
A.19, kr;

Z - K03h(PUUMNEHT y4acTusl roptodmx ra3oB U NapoB B FOPEHMMU, KOTOPbIA MOXET ObITb paccuMTaH Ha OCHOBE xapaktepa
pacnpegeneHns rasoB 1M napos B obbeme nomelleHus cornacHo A.2.3 n A.2.4. [lonyckaeTca npuHMMaTtb 3HadeHve £ Mo
Tabnuue A.1;

rr

or - CBOOOAHBIN 06BEM NoMeLLEHNS, M3 ;

forq - MMOTHOCTb rasa unu napa npu pacyeTHoON Temneparype Ly Kr-M =3, BbluMcrisiemMas no doopmyrne

M
Pl +0,00366- ¢,)

Pro = (A.2)

rae A - MmonsipHas macca, Kr-kmosnb =1 ;
Fj - MonbHbIi 06beM, paBHbIn 22,413 M3 -kmonb—1;

ip - pacyeTHas Temnepartypa, °C.
Tabnuua A.1 - 3HauyeHue ko3 urLmMeHTa £ y4yacTusi TOPHOYMX ra3oB U NMapoB B rOPEHUN

Bupg roptoyero BellecTtsa 3HaueHne
Z

Bopopoa 1,0
loptoume rasel (kpome Bogopoaa) 0,5
JlerkoBocnnamMeHsoLWMNECs U roproYme XXMOKOCTU, HarpeTble 40 TeMnepaTypbl 0,3
BCMbILLKA 1 BbILLIE
JlerkoBocnnameHsIoLWMeCcs 1 roprodmne XXMAKOCTU, HarpeTble HKe TemnepaTypbl 0,3
BCMbILLKW, NPU HANM4Ynum BO3MOXHOCTM 06pa3oBaHus aspo3onsi
JlerkoBocnnameHsiloLMneCs 1 roproYme XXUOKOCTU, HarpeTble HUKe TemnepaTypbl 0
BCMbILLKW, NPU OTCYTCTBUM BO3MOXHOCTM 0Bpa3oBaHus aspo3ons

B kauvectBe pacquHoﬁ TeMneparypbl cnegyet npuHnMMatb MakCuMalribHO BO3MOXHYHO Temnepatypy BOo3gyxXa B JaHHOM
noMeuwieHnn B COOTBeTCTByIOLIJ,EIZ KIMMaTtM4yeckon 30HEe WM MaKCMManbHO BO3MOXHYIKO Temnepartypy BO3ayxa Mo
TeXHOJI0r'M4eCKomMmy pernamMeHTy C y4eToOM BO3MOXHOIo noBblilWEeHUA TemMnepartypbl B aBapVII;IHOIZ cutyauun. Ecnn Takoro

3HaYeHUs1 pacyeTHoN TemnepaTypbl £, MO KaKUM-MOO MpUYMHaM OMPEeaEenuTb He YOaeTcs, OOMyckaeTcs MpuUHMMaTh ee

2
pasHoM 61 °C;

(. - cTexvomeTpuyeckas koHueHTpaums I unu napoB JIBX u MK, % (06beMHbIX), Bbluncrisiemast no popmyre

_ 100 A3
T1+434p° '
rae P=an, + % — % - CTEXMOMETPUYECKN KOIDMDULMEHT KUCNopoaa B peakuumn cropaHms;

Mg, My, My, My, -4ducno atomos C, H, O v ranongos B Monekyne roptoyero;
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Ky - KO3(MDUUMEHT, yuMTbIBAKOWMIA HErepMeTUYHOCTb MOMEeLeHNs U HeaamabaTWiHOCTb Mpouecca  ropeHus.
[onyckaetcs npuHumaTh &, paBHbIM TpeMm.

A.2.2 Pacuer 4 F Ona vHOUBMOyanbHbIX BELLECTB, KpOME YNOMsHYTbiX B A.2.1, a Takke Ang cMecer MOXeT ObiTb
BbIMOSHEH MO hopmyne

ppo ML 1 (A4)
VEB pBCpTD KH ,
rae A, - Tennota cropaHus, Dxkr-1;
foz - NNIOTHOCTb BO3AyXa NpyW HauarnbHon Temneparype T, kem—3;
C"p - TennoemkocTb Bosayxa, Ox-kr—1-K-1 (gonyckaetcs npunnmats pasHon 1,01-103 | Ox-kr—1 -K-1);
71 - HavanbHas MakcuMarnbHasi TemnepaTypa Bo3ayxa, ANt AAHHOMO PervoHa B Tennbliii nepvog roaa, K.
1008
A.2.3 MNpueenaeHHbie B A.1 1 A.4 pacyeTHble (opMyIbl NpUMeHsTea Ansa cnydas ———— < 0,5- Cl [CHKI'IP - HVXKHWIA
TIO *CE

KOHLIEHTPALUMOHHBIA Npefen pacrnpocTpaHeHusi MiaMeHu ropitoyero rasa unu napa, % (00.)] n nomeweHun B dopme
NPsIMOYTONbHOMO Naparnnenenunega ¢ OTHOLWEHNEM AMWHbI K LUMPUHE He Gonee nsaTtu.

KOSd)(bVILI,VIGHT y4vyactua P ropro4mnx rasoB W MNMapoB, HaArpetbiXx HEe Bbille TeMnepatypbl Opr)KalOLIJ,eVI cpenbl
NErkoBOCMNIaMEHSAOLLNXCA  XKNOKOCTEN npmn cropaHmn raso-, napo- wu I'IbIJ'IeBO3ﬂ,yLLIHOI;1 cMecn Ona 3agaHHOro ypoBHA

aHaumocTn (2 = ), (yPOBEHb 3HAUMMOCTW - BEPOSTHOCTbL TOTO, YTO 3HAYEHWME KOHLEHTpauuu (' MpeBbICUT 3HadYeHne

MaTemMaTUYEeCKOro OXUAAHUS STOW CryYaiHON BENUYMHBI 7 ) paccuMTLIBatOT Mo dhopmynam:

npu XHKHP = D,Sf n FHKHP E[:],ﬂb

5107 C
Z= — Pz '[Cn +%J - Xygnp furme - furmes . (AS)
npu XHKHP > 0,5.;'1 n FHKHP > 0,5!.!:'
5107 .7 Crye
Z=——prp | G +T - FZpxme, (A-6)
FH

roe # - macca rasa vnm napos JIBX, nocTtynatoLimx B nomeLleHue B cootBeTcTBum ¢ A.2.6 u A.2.7, kr;

& - AONYCTUMbIE OTKIMOHEHNS KOHLIEHTPaLWA NpU 3a4aBaeMOM YPOBHE 3HaYMMOCTN ({ ' = f) , NpyBeAeHHble B Tabnuue
A.2;

HAHETP » THETIP» £HEP - PaccTosHma no ocam X, F, Z OT NCTOYHMKA NOCTYNSIEHNA rasa unm napa, orpaHuyeHHbIe
C'HETIp COOTBETCTBEHHO, M; paccuuUThIBaoTCA No popmynam b5.1-5.4;

Z, b - ANVHa 1 lWIMPVHA NOMELLIEHUS, COOTBETCTBEHHO, M;

F - nnowagb nona noMeLleHus, M 2;
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{7, - NpeAsKcnoHeHUManbHbI MHOXWUTENb, % (06.), paBHbIN:

npn OTCyTCTBUN NOOBUXHOCTU BO3,EI,yLIJHOI7I cpeabl And ropro4vmx ra3oBs

FH
C, =377-10°. , (A7)
pr ' VCB
Npv NOABWXHOCTUN BO3AYLUHON CPeabl AN rOpHYMX rasos
P
o, =310% —— (A.8)
|:'r ' IEIEB U

roe {7 - NoABWXHOCTb BO3AYLUHOW cpefpbl, M/C, NPUHUMAETCA U3 TEXHWYECKON AOKYMEHTaLMM Ha CUCTEMY BEHTUMAUMM AN
JaHHOTOo NMoMeLLeHUs:;

npn OTCYyTCTBUN NOOBUXKHOCTU BO3,EI,yLIJHOI7I cpeabl And naposB nerkosocnjiaMmeHArLWnxca Xungkoctemn

04
w100 J

oo=0
D H(Cﬁ'pn"purzs

rae y - KOHUEHTpauus HacbiWeHHbIX NapoB Npy pacyeTHOMN Temneparype .ﬁp, °C, B BO3ayxe B nomMeLleHun, % (06.);

Py - NMOTHOCTb NApPOB, KI/M 3 .

Tabnumua A.2 - 3HayeHns JOMYCTUMBIX OTKIOHEHUI § KOHLEHTPpaLUWi Npy ypoBHE 3HAYMMOCTU ([ [ (7 = 5}

XapakTep pacnpeneneHusi KOHLEeHTpaLUui O 5} 5
[1nsa roptoymx rasoB Npu OTCYTCTBMM NOABMXXHOCTM BO3AYLLHOW cpeabl 0,100000 1,29
0,050000 1,38
0,010000 1,53
0,003000 1,63
0,001000 1,70
0,000001 2,04
[nsa roptodmx ra3os Npu NOABUKHOCTU BO3QYLUHOW 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 nerkoBocniaMeHsoLWMXCA XNOKOCTEN NPY OTCYTCTBUM 0,100000 1,19
NOABWXHOCTU BO3AYLUHOW cpeabl
0,050000 1,25
0,010000 1,35
0,003000 1,41
0,001000 1,46
0,000001 1,68
[ns napoB nerkoBocnnameHsLWNXC XXUOKOCTEN NPY NOABUMXHOCTU 0,100000 1,21
BO34YLUHOW cpeabl
0,050000 1,27
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0,010000 1,38
0,003000 1,45
0,001000 1,51
0,000001 1,75
KoHueHTpauusa CH MOXeT 6bITb HariaeHa no popmyne
1na. 7
Oy = L (A.10)
PI:I
rae £, - AABMEHUe HaCbILLEHHbIX NapoB NPy PacYeTHON Temneparype (HaXo[MTCs Mo CrnpaBoYHoW nuteparype), kMa;
F, - aTmoctepHoe aaBneHue, pasHoe 101 kla;
npy NOABMXHOCTM BO3AYLIHON cpeabl AN NapoB NErKOBOCNIAMEHSAOLLMXCA XKNOKOCTEN
100 04
m .
O, =0 | ——— . (A.11)
CI-[ P VCB

YpoBeHb 3HaumMoctu (J{( =) BbIGUpaAlOT MCXods W3 OCOBEHHOCTEN TEXHOMOTMYEckoro mnpouecca. [omnyckaetcs

npuHumarte (' = ), pagHbiM 0,05.

A.2.4 KoachmumeHT F ydacTust napoB HEHArpeTbIX JIErKOBOCNITAMEHSIOLLMXCS XNOKOCTEN NPU CropaHMM NapoBO3AYLLIHON
cMecu MOXET ObITb onpeaerneH No Homorpamme, NPMBeAEHHON Ha pucyHke A.1.

Z
0,3+

0,2 0.4 0,6 0.8 1,0

PucyHok A.1 - 3aBucMMoCTb KoadpduumeHTa 7 ot X
& paccunTtbiBaloT no opmyne

C’
—L e Ty =¥
=

Y=4r , (A12)
LecmuCy =C*
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rae C* = Uy
0 - 3cpdheKkTUBHbLIN KOIPDULNEHT N30bITKA rOPHOYEro, MPUHMMaeMbIii paBHbIM 1,9.

A.2.5 B cnyyae obpalleHnss B NOMELLEHNM TOPHOYMX Fa30B, JIEFKOBOCMIAMEHSIIOWMXCA UMM TOPHOYMX KUOKOCTEN Npwu
onpegeneHmn maccol #:, Bxoaawen B opmynbl A.1 n A4, gonyckaetca yuntbiBaTb paboTy aBapuHON BEHTUMSLUMMU, €CNK
OHa obecrneyeHa pe3epBHbIMU BEHTUNATOPAMW, aBTOMATUYECKMM MYCKOM MpU MNpPEeBbILEHNM MpPeaenbHO A0MYyCTUMON
B3pbIBOOE30NACHOW KOHLEHTPaLUMU U 3NeKTpOoCHabXeHneM Mo MepBOW KaTeropuv HageXHOCTU cornacHo [4], npu ycrnosum
pacnonoXeHus YCTPOWCTB AN yAaneHust Bo3gyxa M3 MOMELLEHWS B HEMNOCPELACTBEHHOW GMM30CTU OT MecTa BO3MOXHOW
aBapwum.

[onyckaeTcs yunTbiBaTb MOCTOSIHHO paboTalollyto 06Le0OMeHHYI0 BeHTUNSUMIO, obecneunBatolytd KOHLEHTpaLuuto
rOploYMX rasoB W NMapoB B MOMELLEHMU, HE MpPeBbILLAOLWY0 NpeaeribHO AONYyCTUMYH B3pbiBOGE30MAaCHY KOHLEHTpaLMIo,
paccUMTaHHyl0 Ans  aBapuAHOM BeHTUNAUMKW. YKasaHHas obweobmeHHas BeHTUNAUMA AomkHa ObiTb obopydoBaHa
pe3epBHbIMM BEHTUNSATOPAMM, BKOYAOLWMMUCA aBTOMaTUYECKM NPU OCTAHOBKE OCHOBHbLIX. OriekTpocHabXeHue ykasaHHON
BEHTUNSLMN OOMKHO OCYLLECTBMATLCS HE HXKE YEM MO NepBON KaTeropmm HaaeXXHOCTU.

lMpn aTOM Maccy #2 roplyMx rasoB UMW NapoB IErKOBOCMIAMEHSIIOWMXCS WU FOPKOYNX KUOKOCTEN, HarpeTbiX [0
TemnepaTypbl BCMbILWKXW W Bbille, MNOCTYNMBLIMX B OObEM MNOMELLEHWs, crneayeT pasgenuTb Ha KoadpduumeHTt &,
onpeaensiembln No popmyne

K=AT+1, (A.13)

roe A - KpaTHOCTb BO34yxoo6MeHa, CO3AaBaeMOoro aBapuinHon BeHtunauuen, c—1;

T - NPOJOIDKUTENBHOCTb NOCTYMNIEHUS FOPIOYMX ra30B Y MAPOB NErKOBOCNITAMEHSIIOLLMXCS U FTOPIHOYNX XNAKOCTEN B 06bEM
nometlleHus, ¢ (npuHumMaetcsa no A.1.2).

A.2.6 Macca #: , Kr, TOCTYNMBLLEro B NOMeLLeHne Npu pacHeTHOW aBapun rasa, onpegensercsa no gopmyne

w= (G VR, (A.14)
rae I, - o6bem rasa, BbilueaLero U3 annapara, M3 ;
I, - o6beMm rasa, BbillezLiero 13 Tpy6onpososos, M3 .
Mpn atom
Ve =001 71, (A.15)
rae F - naenenve B annapare, klla;
[~  -obbem annapara, M3 ;
Ve =V +V0 (A.16)

rae HT - o6bem rasa, Bblllegwero ns pr60ﬂp0BO,D,a 00 ero OTKIK4YeHuUA, m3 ;
E-/rgT - o6bem rasa, Bblllewero ns pr6onp0|30p,a nocne ero OTKIo4YeHud, m3 ;

V. =aT, (A7)
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roe & - pacxof rasa, onpefensiemMblii B COOTBETCTBUM C TEXHOMOMMYECKUM PErfiaMeHTOM B 3aBMCUMOCTU OT [aBfieHUs B
Tpy6onpoBoae, ero AnameTpa, Temneparypbl razoBon cpeabl U T.4., M3 -c—1;

T - Bpewms, onpeaensemoe no A.1.2, c;
Vye = 001 WPy (2L +r2 Ly +. 4521, ) (A18)
rae 5 - MakcumarnbHoe AaBreHune B TpyGonpoBoAe Mo TEXHONOMUYECKOMY perniameHTy, Klla;

.2 .. n - BHYTPEHHWIT paguyc Tpy6onpoBoaos, M;

451’ 2,...n - AnvnHa TpyGonpoBOAOB OT aBapUIMHOTO annaparta [0 3aABUXKEK, M.

A.2.7 Macca napoB >XWOKOCTU #i, MOCTYNMBLUMX B MOMELLEHME MNPU HaNMYUN HECKOSTbKMX WCTOYHWKOB MWCNapeHus
(MoBEpXHOCTb Pas3nNUTON XWUAKOCTWU, NOBEPXHOCTb CO CBEXEHAHECEHHbIM COCTABOM, OTKPbITblE EMKOCTU U T.M.), onpeaensieTcs
U3 BbIpaXXeHus:

= g+ Plagne T g ca (A.19)

rAe #y - Macca X1aKocTy, ncnapuBLLENCS C NOBEPXHOCTU pa3nunBea, Kr;
PHaqy - MAcCa XXUOKOCTU, NCMNAPUBLLENCS C MOBEPXHOCTEW OTKPbLITLIX EMKOCTEW, K;

g qrp - MACCa XMOKOCTY, ncrnapvBLLENCS C NOBEPXHOCTEN, Ha KOTOPble HAHECEH NPUMEHSIEMbI COCTaB, Kr.
Mpwn atom kaxpgoe n3 cnaraemolx B oopmyne A.19 onpeagensietca no hopmyrne
m=WHrT, (A.20)
rae JF - MHTEHCMBHOCTb cnapeHnus, kr-c—1 -m—2 ;

£, - nnowanb ucnapexus, M2, onpeaensiemasi B COOTBETCTBMM ¢ A.1.2 B 3aBMCUMOCTM OT MACChl >KWOKOCTU M,
BbilleaLLel B MOMeLLeHue.

Ecnn aBapI/IVIHaﬂ CuTyaumna ced3aHa C BO3SMOXXHbIM MOCTYyNJIEHMEM XNOKOCTU B pacChbllIeHHOM COCTOAHUN, TO OHa OOJKHa
ObITb y4yTeHa B cbopmyne A.19 BBegeHMeM OOMOMHUTENbLHOrO Ccriaraemoro, y4yuTbiBakoLwlero O6I.I.l,yl0 mMaccy I'IOCTyI'IIIIBLLIe|7I

XWNOKOCTU OT pacnbl1ALWNX yCTpOI;ICTB, nexoaa n3 npoaoInKUTENbHOCTU UX pa60T.

Macca napoB XWOKOCTU, NOCTynMBLUMX B MNoOMelleHne npu aBapI/IVIHOIZ CuTyauummn, MOXet ObITb onpeneneHa
JKCNnepuMeHTallbHO U1 pacyYeTHbIM NMyTEM.

A.2.8 Maccy napos i, KT, BbILWEALLYI0 B MOMELLIEHWE XMOKOCTU, ONpeaensiioT B COOTBETCTBUM C A.1.2.

A.2.9 VIHTEHCUBHOCTb ncniapeHus §F , kr-c—1-M~—2, onpegensercs no cnpaBoYHbIM U SKCNEpPUMEHTarbHbIM AaHHbIM. Ons

HeHarpeTbiX Bbllle pacyeTHOM TeMnepaTypbl okpyxatowern cpeabl JIBXK npy oTCyTCTBUM AaHHBIX AOMYyCKAETCS paccynTbiBaTbh
I# no dopmyne

W=10" ./ B, (A.21)

roe Tl- koahduumeHT, NprHUMaemblii no Tabnuue A.3 B 3aBUMCUMOCTU OT CKOPOCTM M TemnepaTypbl BO34yLUIHOMO NnoToka Haj
NMOBEPXHOCTLI0 MCNApPEHUS;
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F,, - BaBrneHne HacbILLEHHOTOo Napa npu pacyeTHol Temnepatype L, » ONpe/iensiemMoe Mo CNpaBoYHbLIM JaHHbIM, kMa;

M - monapHasa macca, Kr-K-mMorsib.

Tabnuua A.3 - 3HaueHue koadpuumeHTa Tl B 3aBUCMMOCTU OT CKOPOCTU U TEMMepaTypbl BO3AYLLIHOMO NoToka

CKopoCTb BO3QYLLHOMO NOTOKA B 3HaueHune koaddpuumeHTta Tl npu Temnepatype, °C, Bo3agyxa B
nomeLueHun, m-c—1 noMeLLeHnm

10 15 20 30 35

0 1,0 1,0 1,0 1,0 1,0

0,1 3,0 2,6 24 1,8 1,6

0,2 4,6 3,8 3,5 24 2,3

0,5 6,6 57 54 3,6 3,2

1,0 10,0 8,7 7,7 5,6 4,6

A.2.10 Macca napoB #?, Kr, NMpuM MCNAPEeHUU >XMAOKOCTW, HarpeTon Bbllle pacHEeTHOM TemnepaTtypbl, HO He Bbllle
TemnepaTtypbl KUMEHUS XUAKOCTW, ONpeaensieTcsl o COOTHOLLEHUIO

m=0,024M B, % (A.22)

I

rae ¢y - YAEnbHasi TENOEMKOCTb XUAKOCTW NpU HavarnbHoN Temnepartype ucnapeHms, Dox-kr-1-K-1;

LIEI[ - yaenbHaa Tennota wucnapeHua XMAOKOCTU Mnpu Ha4anbHoOM TeMmnepartype wucnapeHuda, onpegendemasa no

CnpaBoYHbIM AaHHbIM, x-kr—1 .

Mpu OTCYTCTBUM CMPABOYHBIX JaHHbIX [JOMYCKAETCs pacCyiuTbiBaTh L. Mo chopmyne

_18173.10°. BT
(T, +C, +273.2° M

Ly

(A.23)
rope &, C"ﬂ - KOHCTaHTbl YpaBHeHWst AHTyaHa, onpegensieMble No CNpaBOYHbIM AaHHLIM N5 AABMEHUS HACbILWEHHbIX Napos,
namepsiemoro B klla;
T - HaYanbHas Temneparypa HarpeTon xugkoctu, K;
i
Af - MmonapHas macca, Kr-k-Morb.

®opmynbl A.22 n A.23 cnpasennuebl ANs XWAOKOCTEW, HarpeTbiX OT TeMnepaTypbl BCMbIWKNA U BbILE NPWU YCrOBUK, YTO
TemnepaTtypa BCrbILLKM XUAKOCTN MPEBbLILIAET 3HAaYEHNe pacHeTHON TemnepaTypbl (f.P ).

A.3 PacuyeT u3bbITOYHOro AaBrieHUs1 B3pbiBa ANisl rOPHOYUX Nbinen

A.3.1 Pacyet u3bbiTouHOro gaenenus A7, klMa, npoussogutca no dopmyne (A.4), rge KoadppuUMEHT F  y4vacTus
B3BELLEHHOW MbININ B FOPEHUM paccyMTbIBalOT No hopmyre
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Z=05F, (A.24)

roe & - mMaccoBas [IONS YacTull MbiNMM pasmMepoM MeEHee KPUTUYECKOro, C MPEeBbILIEHMEM KOTOPOro a3pOB3BECb CTAHOBUTCS
HecnocobHoW pacrnpocTpaHaTe nnamsi. B oTcyTCcTBME BO3MOXHOCTM MOMYYEeHUs CBEAEHWA ANs OUEHKU BenuyuHbl &
JonyckaeTtcs npuHuMaTbh & =1.

K nbinam, cnocobHbiM 0Opas3oBbiBaTb rOpHYME  MbleBO3OYLUHbIE CMECH, OTHOCHAT AWCNEepCHble MaTepuansl,
XapaKkTepusylLwwmnecs  HanmuMyMem  rnokasatene  MnoXapHOM  OMacHOCTU:  HWKHWM  KOHLUEHTPaUMOHHBbIM  Mpeaenom
pacnpocTpaHeHUs NnaMeHW, MakCUManbHbIM AaBreHWEM, pasBMBaeMbiM MPU CropaHWW MblneBo3dyLlHon cmecu (6onee 50
Kla), n cKOpOCTbIO ero HapacTaHus, MMHMMarbHLIM B3pbIBOOMNACHLIM codepxaHueM kucnopoga meHee 21% (06.).

A.3.2 Pac4yeTHyt0o Maccy B3BeLLEHHON B obbeme NoMmeLLeHUs Mbinn ##:, K, obpasoBaBlUencs B pesynbrate aBapUnHOM
cuUTyaumn, onpeaenstot no gopmyne

gy T Py
M= frifl Cop Vg (A.25)

Z

e #ig, - PacyeTHas Mmacca B3BUXPUBLUEVCS MblN, Kr;
M, - PAcCHeTHas Macca Mbinuv, NOCTYMUBLLEN B NMOMELLEHNE B pesyrnbTaTe aBapuiiHON CUTyauum, Kr;
(. - CTEXMOMETPUYECKAs KOHLIEHTPALWS FOpIoYeid Mblfn B @39POB3BECU, KI*M —=;
I - PacyeTHbI 06bEM MbINEBO3AYLIHOM obriaka, 06pa3oBaHHOMO NPV aBapUHON CUTYaLuK B 0GbeMe NMoMeLLEHNs), M3 .

B OTCYTCTBME BO3MOXXHOCTW Nony4yeHusa cBegeHun ons pac4yeTa VE:B aonyckaetca NpMHMMaTb

B = R B (A.26)
A.3.3 Pac4eTHyto Maccy B3BMXPUBLLENCA NbINW #ip. ONpenenstor no dopmyrne

Fipg = fipn W, (A.27)

rae KBS - Oons OTNOXUBLUENCS B MNOMELUEHUM MNbiKN, CNOCOBHOM nepel7|T|/| BO B3BELUEHHOE COCTOAHME B pesylbrarte

aBapI/IVIHOIZ cutyauun. I'Ipvl OTCYTCTBUM SKCNEPUMEHTal1bHbIX CBEAEHNI O BENNYMHE KBS [onyckaetca npuHnMmaTtb KBS =0,9;

#_ - Macca OTIOXKMBLUENCS B NOMELLEHWM MbIN K MOMEHTY aBapun, Kr.

I

A.3.4 PacueTHyl0 Maccy Mbinu, NMocTyNuBLLEN B MOMELLEHNE B pesyrnbTate aBapuiHON CUTyauun, #i,., ONPedensor no
cdopmyrne

Mg = (pan + g T K, (A.28)
rae #i,; - Macca roproyent nbinu, BbiGpackiBaeMon B MOMeLLeHVe U3 annapara, Kr;

g - NMPOM3BOAUTENBHOCTb, C KOTOPOW NPOOIHKAETCA MOCTYNSeHWe MbiNeBUOHbIX BELECTB B aBapwiiHbliA annapaT no
Tpybonposoaam 0 MOMEHTa UX OTKIoYeHUs, Kr-c—1;

T - BpeMmsi oTknoYeHus, onpegensemoe no A.1.2 (B), ¢;
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KI[ - KOS(b(*)VILI,VIeHT nbineHnd, I'IpeD,CTaBJ'IFIPOLLI,MVI OTHOLLEHNEe MacChl B3BELLEHHOW B BO3ayxe Nbifin KO BCEW Macce Nbinu,

I'IOCTyFIVIBLLIeVI M3 annapara B nomMelleHune. I'Ile OTCYTCTBUMN 3KCNepuMeHTarbHbIX AaHHbIX O BeNU4nHe Kl'[ AonyckaeTca
NPUHUMATb:

- KH =0,5 - N4 nNbinen ¢ ANCNepCcHoOCTblo He MeHee 350 MKM;
- KH =1,0 - onga nbinen ¢ gucnepcHocTbio MeHee 350 MKM.

BenununHy ##, npuHumarioT B cootBetctBum ¢ A.1.1 n A.1.3.

A.3.5 Maccy oTnoxuBLUencs B NOMELLEHNN MNblfv K MOMEHTY aBapuv onpeaenstoT no oopmyne

KI‘
My = F[ﬁ*ﬁ +g), (A.29)
¥

roe Kr - Jons roptoyen nbinv B obLLen Macce OTNOXEHWI NbINw;

Kﬁf - K0adhpnumeHT achbdekTUBHOCTU Nbineybopku. MNpuHumatot pasHeiM 0,6 npu cyxon u 0,7 - Npu BNaxHown nbineydopke

(py4Hon). MNpu MexaHU3NpPOBaHHOW BaKyyMHOW nblfieybopke Ansa POBHOro rnona Ky npuHuMmatoT pasHeiM 0,9; ansg nona ¢

BbibonHamm (go 5% nnowaaw) - 0,7;

¥ - Macca Nbiu, ocepaolieil Ha TPYAHOAOCTYMHbIX AN y6OopKM MOBEPXHOCTAX B NOMELIEHUM 3a Nepuos BpeMeHu
Mexay reHeparnbHbIMU yEopkamu, Kr;

#i7 - Macca nbinu, oceaatolen Ha AOCTYMHbIX Ans YOOpKM MOBEPXHOCTAX B MOMELLEHUM 3a NEpUof BPEMEHN Mexay
TEKYLLUMMMN yOOopKaMMm, Kr.

Moga TPyAHOAOCTYMNMHbIMU - ONA y60pKVI nnowagamm  nogpas3ymMeBardT TakKMe MNOBEpPXHOCTU B NPOU3BOACTBEHHbIX

NOMeELLEeHUAX, O4YNCTKa KOTOPbIX OCYLLECTBIAETCA TOJIbKO NpPpU reHepalibHbIX nblney6opKax. ,D,OCTyI'IHbIMI/I ana y60pK|/| MecTamMu
ABINAKTCA NMOBEPXHOCTHU, MNblJib C KOTOPbLIX yAarAeTCAa B NpouecCe TeKyLnx I'IbIJ'IeyGOpOK (emecmeHHo, €XXeCYTO4YHO " T.I'I.).

A.3.6 Macca nbinu #4 (i =1; 2), ocepalolwen Ha pasnuyHbIX NOBEPXHOCTAX B MOMELLEeHUN 3a MexXyBopoYHbIN nepuop,
onpepenseTcs no opmyne

my = M(l-cfy, (i=12), (A.30)

rae Macca nbinuy, Bblgensawwasics B obbemM nomelleHus 3a nepuoa BpeMeHU Mexay reHepalibHbiMU

M = ZMI i
J
nbineybopkamu, Kr;

Ml,i" - Macca nbinu, BolgensemMas eaquHuLEen Nbinswero obopyaoBaHns 3a ykasaHHbIA Nepuoa, Kr;
M3 = ZMEJ' - Macca nbinK, Bblgensowasicas B 0O6beM MNOMELLEHMS1 3a MNepuod BPEMEHW Mexay TeKywumu
J
nbineybopkamu, Kr;
ng- - Macca nbinu, BblgensemMas eguHuLen nbinswero obopyaoBaHns 3a ykasaHHbIA Nepuoa, Kr;

L - ONs BblOENSOLWENCs B obbem NnoMeLLeHnA NblJin, KoTopaa yaandetca BbITAXHbIMUA BEHTUNALNOHHBIMU CUCTEMaMU.
an/I OTCYTCTBUM SKCMEPMMEHTarnbHbIX AaHHbIX O BENWYMHE Cf nonaralT L= 0;
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i, By - Boru Bbigensoweiics B 06beM MOMELLEHUS MblNK, OCEAAlLENn COOTBETCTBEHHO Ha TPYAHOAOCTYMHBLIX M
AOCTYMHbIX Anst yGOpKM NOBEPXHOCTAX NoMeleHus (B + 3 =T .

Mpwn oTcyTCTBUM CBEAEHUI O KOAhdULMEeHTax [31 " [32 JonyckaeTtca npyHUMmaTh [?)1 =1, ﬁ.z =0.

A3.7 Af; (i =1; 2) MoryT 6bITb Takke onpeaeneHbl 3KCNEPUMEHTANBHO (UMK NO aHanoru ¢ AeNCTByOLLMMK oGpasLamm
NpPOu3BOACTB) B NEPMOA MaKCMMaribHOM 3arpysku obopyaoBaHus no dopmyrne

M; = %(‘fﬂj By (i=12), (A.31)

roe Gl;‘v GZ;‘ - MHTEHCUBHOCTb MbINEOTNIOXKEHN COOTBETCTBEHHO Ha TPYAHOLOCTYMHbIX Fij (M2) n gocTynHbIX FEJ' (m2)

nnowaasax, kr-m—=2-c-1;

Tl, Tz - NPOMEXKYTOK BpEMEHN COOTBETCTBEHHO MeXAY reHepalibHbIMU U TEKYLLMMUN I'IbIJ'IeyGOpKaMI/I, C.

A.3.8 B Tabnuue A.4 npuBeaeHbl TUNWYHBIE NpeaenbHO AONYCTUMbIE 3HAYEHUSA M3OLITOYHOrO AABMEHUSA C TOYKWN 3PEHMS
noBpexaeHns 3gaHun.

Tabnuua A.4 - TunuyHble NpeaenbHO A4ONYCTUMbIE 3HAYEHNS] M3ObITOYHOIO AABMNEHMS C TOYKN 3pEHUS MOBPEXOEHNS 30aHNI

CrteneHb nopaxeHus TunnyHble npegensHo
OOMyCTUMbIEe 3HaYeHUs
n30bITOMHOrO AaBneHus, klla
[MonHoe paspyLueHne 3gaHui 100
50%-Hoe pa3spyLueHve 3aaHui 53
CpegHve noBpexaeHus 3gaHni 28
YMepeHHble NOBPeXAeHNs 34aHni (MoBpexaeHne BHYTPEHHNX 12
neperopogok, pam, ABepen 1 T.n.)
HwxHWIA nopor NoBpexaeHNs YenoBeka BOMHOW AaBrneHus 5
Manble noBpexaeHus (pasbuTa YacTb OCTEKNEHMS) 3

A.4 OnpepeneHue M36bITOYHOIO AAaBNEHUA OISl CMecen, coaepXKalmux roproyme rasbl (napbl) U NbIK

PacueTHoe un30bITOMHOE paBrneHne MF ana rmbpuaHbiX CMecen, cogepXalumx roproume rasbl (mapbl) M Nbinu,
onpegensieTcs no popmyrne

AP= AP + APy, (A.32)
rae M5 - M3BbITOYHOE AaBneHne, BbIMMCIIEHHOE Ans roprodero rasa (napa) B cootsetctsum ¢ A.2.1 n A.2.2;

&Pz - N30LITOYHOE AaBrieHne, BbIYMCINEHHOE AN roptoyen Nbiniv B cooTBeTCTBUM ¢ A.3.1.

A.5 OnpegeneHne un3bLITOYHOrO [faBreHUsi AN BewecTB W MaTepuanoB, CNOCOGHbLIX cropaTb MNpwu
B3auMoAeNCTBUM C BOAOW, KUCIIOPOAOM BO34yXa Unu Apyr ¢ Apyrom ¢ obpasoBaHuem BOJSH AaBneHus

PacueTHoe n3bbiTouHOE AaBneHne # = Ona BEWeCTB U MaTepuarnoB, CNOCOBHbIX cropaTbh Npy B3auMOOeNCcTBUN C BOLOM,
KMCIIOpOAOM BO3dyXa MnWM Apyr ¢ Apyrom, onpegenstooT no A.2.2, nonarad Z =1 n npuHumas B KadyecTBe HT 3Hepruio,
BbIAENAOLLYOCS MPU UX B3aUMOAENCTBMM (C yYETOM CrOpaHUs NPOAYKTOB B3aMMOAEWNCTBMS A0 KOHEYHbLIX COEOAUHEHWIA) UK
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3KCMEPUMEHTaNbHO B HATYpHbIX UCMbITaHMsX. B cnyyae, korga onpenenvTtb BenuuuMHy M F He npeacTaBnsieTcss BO3MOXKHbLIM,
cnegyeT NpYHUMaTL ee npeBbiwatoLen 5 klMa.

MpunoxexHne b

METO[ PACHETA MAKCUMAJIbHBIX PABMEPOB B3PbIBOOINACHbIX 30H, OFPAHUYEHHbIX HXXKHUM
KOHLUEHTPALUWOHHbLIM NPEOENOM PACIMPOCTPAHEHUA NIAMEHU FA30B U NAPOB XXUOKOCTEMW,
PA3MEPOB 30H NMOPAXEHUA NMPU PEANTM3ALINUA NMOXAPA - BCINbILLKU

b.1 Paguyc RHI{HP (m) n BbicOTa EHKHP (M) 30HBI, OrpaHMyYMBalOLLME 0ONacTe KOHLEHTPALMIA, NPEBbLIIAKLLINX HUXKHUNA

KOHLIEHTPALUVOHHbIA Npeden pacnpocTpaHeHuss nnameHn (panee - HETIIF ), nNpy HENnogBwkHOW BO3AYLIHOM cpene
onpegensieTca no dhopmynam:

Ans roproyvmx rasos (ganee - I'T)

" 0,33
e e o
" 0,33
t=028 (25 ©?
ans napos J1IBX
e 0,33
R = 1.5 [Pn : CHKHPJ | o
" 0,33
e = 0,26 (mJ , (5.4)

rae #i. - Macca [T, NoCTynuBLUEro B OTKPLITOE NPOCTPaHCTBO MPY NOXapoonacHOM CUTyaLuu, Kr,
P - MNOTHOCTL [T NpK pacyeTHo TeMnepaType 1 aTMOCHEPHOM AaBNEHUM, KI/M 3 ;

#_ - Macca napos J1BXK, nocTynMBLUMX B OTKPbITOE NPOCTPAHCTBO 3a BPEMS UCMapeHus, Kr;

I

fop - NoTHocTL napos JIBX npu pacyetHol Temnepartype, klla;

i - HUXKHUIA KOHLIEHTPALIMOHHBIV Npeaen pacnpoctpaHeHus nnamenu I'T unu napos., % o6.
HETIE p p pacnpocTp p

3a Hayano otcyeTa ropuM3oHTarbHOrO pasmepa 30Hbl MPUHUMAOT FEOMETPUYECKUIA LEHTP MponuBa, a B criydyae, ecnu
FHKTIP MeHble rabapuTHbIX pasMepoB NPONMBa, - BHELLHME rabapuTHbIe pasMeps! Nponmea.

I'Ip|/| Heo6XxoaMMOCTX MOXET ObITb YYTEHO BIMUAHNE pPa3fiMYHbIX METEOPOJI0rMYECKNX yCJ'IOBl/II7I Ha pa3mMepbl B3pbIBOOMACHbIX
30H.

B.2 B cnyyae o06pa3oBaHWs NapoOBO3AYLIHOW CMECU B HEe3arpoOMOXOEHHOM TexXHOmNornyeckuMm oGopyaoBaHMEM
NPOCTPAHCTBE M €ro 3aKMraHUM OTHOCUTESNIbHO CnaGblM UCTOYHWKOM (Hanpumep, UCKPOKM) cropaHue 3TOM CMeCcH NpoUCcXOoauT,
Kak npaBumno, ¢ HeGOMbWMMM BUOUMBIMM CKOPOCTSIMU MnameHu. Mpu aToM amnnuTyabl BOMHbI AaBreHUst Manbl U MOTyT He
NPYHMMATLCA BO BHUMaHMWE MpuW OLEHKe Mopakalolwero Bo3aencTeus. B aToM criyyae peanusyetcsl Tak HasblBaeMblii noxap-
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BCMbILWKa, Npn KOTOPOM 30Ha NnopaxeHuA BbiICOKOTEMMNEepaTypHbIMU NPOAYKTAMU CropaHnA I'IapOBOS,D,yLIJHOIZ CMeCH NpakTn4eckKkun
coBnagaeTt C MmakCnMmalibHbIM pa3Mepom obnaka NPOAYKTOB CropaHuA (T.e. nopaxarTcAd B OCHOBHOM O6'beKTbI, nonagarwwme B
3TO o6na|<o). Pa,u,myc BO34ENCTBUSA BbICOKOTEMMNEPATYPHbIX MPOAYKTOB CropaHua napoBO34YLUHOIo obnaka npu noxape-

BCMblWKE A onpeaensercs hopmynon
Rp =12 Rgpqe, (B.5)
rae RHKHP - TOPM30HTarbHbIM pasmMep B3pbIBOONACHOW 30HbI, onpegensemMbli no opmyne b.3 HacTosLwero npunoxeHus.

MpunoxeHne B

METOO PACHETA MHTEHCUBHOCTWU TEMNOBOIO N3NYYEHUSA NMPU NMOXAPAX MPONMBOB
NErKOBOCMNAMEHAOLWMNXCA U TOPHOYUX XKWOKOCTEM

B.1 MHTeHcMBHOCTL Tennosoro uanyyeHnst ¢ (kBT/m 2) ans noxapa nponuea nerkosocnnamenstowmxcs (JIBXK), roptoumx
xungkocten (IMK), cxmkeHHoro npupoaHoro rasa (CIIM) cxxmkeHHoro yrnesogopoaHoro rasa (CYI) onpegensieTcs no goopmyne

g=F¢ BT, (B.1)
roe Ef - cpegHenoBepxHOCTHAA MHTEHCUBHOCTb TENJT0OBOIo n3ny4eHua nnameHu, kBTt/m 2 X

Fg - YrnoBomn Ko3ULMEHT 0BNYHEHHOCTH;
T - KO3(PULIMEHT NponyckaHns atMocdepbl.

3HaueHue Ef NPUHMMAETCA Ha OCHOBE MMEIOLLINXCA SKCNepMEeHTarnbHbIX AaHHbIX Uy no Tabnuue B.1.

Tabnuua B.1 - CpegHenoBepxXHOCTHasA MMOTHOCTb TEMSIOBOIMO M3My4YeHUs MNfiaMeHn B 3aBMCMMOCTU OT AMaMeTpa odara u
yOenbHasi MaccoBasi CKOPOCTb BbIrOpaHUsi A1 HEKOTOPbIX XMUAKMX YITIEBOAOPOAHbIX TONNNB

Tonnueo Ef ,KBT/MZ, npu 4, M m',
Kr/(m 2 -c)
10 20 30 40 50
cnr 220 180 150 130 120 0,08
CYT (nponaH-6yTaH) 80 63 50 43 40 0,1
BeHanH 60 47 35 28 25 0,06
[n3enbHOe TonnmnBo 40 32 25 21 18 0,04

MpumeyaHue - na avametpoB oyara MmeHee 10 m unu 6onee 50 m cnegyeT NpuUHUMaTh Ef Takom Xe, Kak 1 ansa o4aroB

anametpom 10 M 1 50 M COOTBETCTBEHHO.

Mpwn oTcyTCTBUM AaHHBIX ANA HETU U HedTENPOAYKTOB OOMNYCKAETCH BEMUYUHY E_,f' (kBT/M 2) onpenensaTs no gopmyne

By =140 72 420, (1- 702,
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rae o - 9pdPeKkTUBHbIV ANaMeTp Nponuea, M.
£ - OCHOBaHuWe HaTyparnbHoro norapudma, pasHoe 2,7.

Mpn OTCYTCTBUM [aHHbLIX AN OAHOKOMMOHEHTHbIX KMAKOCTEN AOMYyCKaeTCsl BENUYUHY Ef (kBT/M2) onpenenats no

cdopmyne

g, DA Hy
i I B.3
(1+4._] ’ B.3)
)

roe ;' - yaernbHas MaccoBasi CKOPOCTb BblropaHus, Kr/(m2 -c);

H,:r - yoenbHas TennoTa cropaHus, KIK/Kr;
L. - ANWHa nnamMmeHun, m.

Mpy OTCYTCTBUM OaHHbIX ANS OAHOKOMMOHEHTHBIX JKMAKOCTEN [OoMycKaeTcs BenuuuHy ', kr/(MZ-c), onpedenstb no
dopmyne

' 0,001 A,
Lg +Cp ':?EJ _T:I::' ,

(B.4)

roe Lg - yaenbHas TeNnoTa UcnapeHust XuakocTu, KIK/Kr;

Cp - yaenbHasa TennoeMKoCTb XuakocTtu, kx/(kr-K);

TEJ - TeMmneparypa KMneHna XnagkocTt npu aTMOC(bepHOM nasnenuu, K;

T

2 - Temnepartypa okpyxatoLien cpeqsi, K.

D,J'IFI MHOFOKOMMOHEHTHbIX CMECen XnOKocTemn Oonyckaetca onpeneneHune 3Ha4YeHuN Ef n mr Nno KOMMNOHEHTaM, AnA

KOTOPbIX BEJTMYUHDbI Ef n mr MaKCcuMarbHbl.

B.2 YrnoBon ko3 duLmMEHT 06ny4eHHOCTH Fg onpegensietca no hopmyrne
| =2 2
Fg =B+ Fiy (B.5)

rae ., Fpr - chakTopbl 0GMy4eHHOCTU [Nt BePTUKAmbHO 1 FOPU3OHTAMNLHOM MMOLWAA0K, COOTBETCTBEHHO, Onpeaensemble
ANs NroLanokK, pacronoxeHHbIx B 90° cekTope B HanpaBieHUM HaKoHa nrnameHu, no cregyowmnm hopmynam:

[ 2 2 :
_Eactg D+E|° +(B+1* =2k (1+a sin & mtg[ﬂ-ﬂ]_'_
1 A B
EK=_. (B.6)
T | cosd @ b—F% sinf F?osin B
-| arct + arctg | ————
F.C F.C
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1

arct, + sin 9 arck
2 I3 o g

a-bh—F2 . gin 6

F.C

1
T & +@+D -2 (b +1+a-b-sin 8)

A5

ey

= —,

b

L
2 X
d

H:J(cz2+{b+1}2—2-@-{b+1}-sin a) -

B=ofla?+(3-1%-2.a (51 5in 8),

C= o1+ (B 1) -cos? @)

H=—"""
b—a-sm G

=)

- cosd

F=af(t* - 1),

rage X - pacctosiHue OT reoMeTpUYecKoro LeHTpa nponuea go 06nyqaeMoro obbekTa, Mm;

o - 9deKTUBHBIN AnameTp Nponuea, Mm;
L - OnvHa nnamexu, w;

£ - Yyron OoTKNOHEHUSA NyiaMeHn OT BeEpTUKanu rnog aencresmnem BeTpa.

(B.10)

(B.11)

(B.12)

(B.13)

(B.14)

(B.15)

[ns nnowaaok, pacnonoXeHHbIX BHE YKa3aHHOTO CEKTOpa, a Takke B Crydasix OTCYTCTBUS BETpa (akTopbl 06My4YeHHOCTH

055 BepTUKanbHOM 1 ropn3oHTanbHOM NoLwanok paccumtbiBatotTcd no popmynam B.6-B.15 1 B.18, npuHnmasn & =0.

OhbekTnBHLIN AnameTp nponmea 4 (M) paccunTbiBaeTcs no popmyne

a= 2

roe F - nnowaas nponuea, M2 .

OnvHa nnamenn [ (M) onpegensietca no oopmynam:

1

(B.16)
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npu e = 1
" 067 -
L=55.4- m T (B.17)
npy e <1
. 0,61
L=d2.q. | " | | (B.18)

rae

(B.19)
roe ;' - yaenbHas Maccosasi CKOPOCTb BbiropaHus Tonnmea, Kr/(m 2 -c);
fra - NNOTHOCTb OKPYXXaKoLLEro BO3ayxa, Kr/m3 ;
g - NMOTHOCTb HACILLEHHBIX NapOB TOMMMBA NPU TeMNEepaType KUMeHus, Kr/m3 ;
Wy - CKOPOCTb BETpa, M/C;
E - yckopeHue ceoboaHoro nageHus (9,81 mic2).
Yron oTKNOHEHNUA NNaMeHn OT BepTuUKanu noj AeNcTBMEM BETPA & paccuynTbiBaeTcs No hopmMyne
1, oM <1

cos8 = w ™ npmu =1 (B.20)
KoadbdpmumeHT nponyckaHus atmocdepbl T AN no)apa nponvea onpeaensietcs no opmyne

T=exp[-7 107 (X -0,5-4)]- (B.21)

B.3 B Tabnuue B.2 npepcraBneHbl TUNWYHbIE 3HAYEHUS NpeAernbHO AOMYCTUMOW UHTEHCUBHOCTU TEMOBOMO U3IyYeHUs
OIS pa3nMyHbIX CTEMNEHEN NOpaXXeHNsa YenoBeka u MaTtepumaros.

Ta6n|/|u,a B.2 - TunnyHele npenenbHoO oonyCctuMble 3Ha4YeHUA MHTEHCUBHOCTU TENMOBOro U3nydeHuna ana pas3nnyHbix CTeneHemn
nopaxeHusa 4yernoBeKka 1 noBpexXaeHna Mmatepumanos

CteneHb nopaxeHusa TunnyHble npenenbHo
AonyctumMmble 3Ha4eHuA
MHTEHCUBHOCTK TenJioBOoro

n3nyyeHus, kKBt/m 2

Bes HeraTMBHbIX NOCNEACTBUIN B TEYEHUE ONIUTENBHOIO BPEMEHN 1,4
BesonacHo ans yenoseka B 6pe3eHTOBON ogexae 4,2
HenepeHocumas 6onb Yepes 20-30 ¢ 7,0
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O»xor 1- ctenenn 4Yepes 15-20 ¢
O»xor 2- ctenenn vYepes 30-40 c

BocnnameHeHune xnonka-BornokHa yepes 15 MUH

BocnnameHeHne gpeBecuHbl, OKpaLleHHON MacsiHOM Kpackomn no 17,0
CTPOraHHOM MOBEPXHOCTU; BOCMNSIaMeHeHne haHepsbl
HenepeHocumas 6onb Yepes 3-5 ¢ 10,5

Oxor 1-i cTeneHun Yepes 6-8 ¢

Oxor 2- cteneHn 4Yepes 12-16 ¢

BocnnameHeHne apeBecuHbI C LLEPOXOBATON NOBEPXHOCTLIO 12,9
(BnaxHocTb 12%) npu AnuTenbHOCTM 0bryyeHns 15 MuH
BocnnameHeHue apeBecuHbI, OKpalleHHOW MacnsiHOW Kpackoun no 17,0

CTpOraHHon NOBEPXHOCTU; BOCMNaMmeHeHue daHepbl

NMpunoxeHune I

METOA PACYETA PABMEPOB 30H PACINPOCTPAHEHUA OBJIAKA TOPIOYUX TA30B U NMAPOB IMNMPU
ABAPUMN

CyLI.I,HOCTb mMeToaa

B HacTosiLleM MpUNOXeHUU YCTaHOBIEH MOPSIAOK pacdeTa M3MEHEHUs BO BPEMEHMU KOHLUEHTpauuu rasa B obnake npu
MrHOBEHHOM BbIOpPOCE M HEMPEPLIBHOM NCTEYEHMM CXKMKEHHOTO yrnesogopoaHoro rasa (CYI).

1 MrHoBeHHbIN BbIGpoc CYI

1.1 MrHoBeHHbIV BbIGpoc CYI™ MOXET nponcxoauTb Npu NOBPEXAEHMM pe3epByapa Unun MHOro annapara, B kotopom CYT
HaxoauTCs Nof OaBIEHUEM.

3a cyeT BHyTpeHHel aHeprum CYI ero maccoBasi fons & MrHOBEHHO ucrapsieTcsi, obpasysi ¢ KanenbkaMu XUOKOCTU

obnako asposons. 3a cyeT OonbLUMX CKOPOCTEN BUXPEBbLIX MOTOKOB MPOUCXOAUT ObICTPOE BOBreYeHVe B 06Mnako Bo3gyxa U
ObICTpoe ncnapeHue octasLencs Yactm CYT.

Maccy Bosayxa M, , KT, MTHOBEHHO BOBNEKaloLLytocs B 0611aKko Ans Takoro MCrapeHunsi, PaccumTbIBakoT no hopmyre

(1-8) My L
Cp.rz ":?;_Tg:'+xw Lw ,

all

roe Mg - Macca BblibpoLieHHoro CYT, kr;
i p.a - YAENbHaA TENNOeMKOCTL BO3AYXa, I/ (kr-K);
Lg - yoenbHas tennoTa napoobpasoBaHus CYT, Ix/kr;

T, - Temnepatypa okpyxatowiero Bosayxa, K;
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T

g - Temneparypa k1nexus CYT npu atmoccepHom gasnexHuu, K;

X

w - MaccoBas [onA BOAAHbBIX MapoB B BO3AOYXE;

I.w - yoenbHas TennoTa napoobpasoBaHns Boabl, [K/kr;
& - MaccoBas 4onst MrHoBeHHo ucnapwmslierocst CYT.

& onpenensT U3 COOTHOLLEHNSA

- Cp.g':?:z _??g:'

b=1-exp

roe CP- g - YAernbHas TennoemKkocTb CYT, Ox/(kr-K).

1.2 MpuHuMaltoT, YTo 0BpasoBaBLUEEcs 06rako ApelidyeT No BeTpy Co ckopocTbio vy = U, 61 (v - cKopocTb BeTpa) 1

MMeeT B HayasbHbIi MOMEHT hopMy LMNMHAPA, BbiCOTa KOTOPOro paBHa ero paguycy. C TedeHWeM BpeMeHM BbicoTa obnaka
yMeHbLUaeTcsl, a paanyc pacTer.

MiameHeHMe BO BpPEMEHM paguyca, BbiCOTbl Obnaka M KOHUEHTpauun rasa B HeM B 3Ton ¢ase (HasbiBaeMon asomn
nageHus) onpegensieTca nytem pelieHnsa metogom PyHre-Kytta (peannsoBaHHbIM B BUAE CTaHAApPTHOW nNporpaMmmbl Ha OBM)
cUCTeMbl OOLIKHOBEHHBIX AnddepeHunanbHbIX ypaBHEHNI

£ = p&wzagagvﬁfﬁ 14 2P, - 3 ST (%))
de s

did,
oT [?] Cpe =T +w? (T - D)W

a7 _ , (r.4)
df MQCP-Q-I_MECP-E
hPga—pa))
ﬁ —ag ER - Pga ~Pa , (r'5)
d Pga

roe A, - macca Bosayxa B obnake, Kr;
{24 - NMOTHOCTL BO3AyXa, kr/M3 ;
# - paguyc obnaka, M,

@), @y, 43, @4 - kodppuumenTsl (@ =0,7, @4 =0,5, @4 = 1,07, a3 =0,3 Ans knaccos yctonumBocTn A-B (knacchl
yCTON4MBOCTU AaHbl no Mackyunny, Tabnuua I.1); 0,24 - ona C-B; 0,16 - ana E-F);

Fi -umcno PuyapacoHa, onpenensemMoe 13 COOTHOLLIEHMUS

i = [5.881%%%g a2 v log 0 — 00) 104

B - BblcoTa obnaka, m;
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T - Temnepartypa obnaka, K;

TET - TemnepaTypa 3eMHon noBepxHocTH, K;

[?g.a - MNIOTHOCTb NAPOBO3AYLWIHOTO Obnaka, Kr/m3

Tabnuua .1 - Knaccel yctondmBoctu atmocdepsl no MNackyvnny

Knacc no Tunn4ynas Onwucanwe norofbl BepTukanbHbIn rpagueHT
Mackyunny | CKOpOCTb BETpa, Temnepatypsbl, K/m
m/c
A 1 BesobnayHo >>>0,01
B 2 ConHe4Ho 1 Tenno >>0,01
C 5 lMepemeHHas 06na4YHOCTL B TEYEHUE >0,01
OHSA
D 5 O06GnayHbIV AeHb Uy obrnayHas Ho4b #=0,01
E 3 lNMepemeHHas 06navyHOCTL B TEYEHUE <0,01
Houn
F 2 AcHas Houb WHBepcus (oTpuuaTtenbHbIn
rpagveHT)

PelLeHNeM CUCTEMBI BbllLEyKasaHHbIX ypaBHeHui siensiotes 3asucumoctn M, = M, (8), T=T1%), r = rif).

D,J'IFI peweHnda CUCTtemMbl ypaBHeHVIIZ HeO6XOﬂ,I/IMbI AOononHUTernbHble COOTHOLLEHUA

M, +Mg
Pga =
o ] () )
Pa Pg ) AT

B kavecTBe Kpntepma oKoOH4aHuA Cba3bl nageHunsa npuHMMaroT BbiNOJIHEHUE YCoBUA

(pga B pa)

rga Ml oqpd (r7)
Pga

3aBucumocTb A = k(] Haxooum U3 COOTHOLLEHUS!

M, M T 1
hin=|—2 4 & |22l — | (r'8)
T 2
Pa  Pg Trit)
1.3 Korma nnoTHOCTb MNapoBO3dyLHOrO obnaka He3HauyMTenbHO OTNMYaeTcs OT MIOTHOCTM Bo3dyxa (T.e. mocne
OKOHYaHUA dasbl NafgeHus), ero ABMXEHWe onpeaenseTcsa Kak dpasa MacCMBHOW AMCMepcuy 1 onucbiBaeTcs npoleccamu
TypbyneHTHOM Andcpy3nn.

KoHueHTpaLumio rasza B To4Ke € koopauHatamu ( X, .V, Z ) B hase naccMBHOW ancnepcun onpeaensoT ns oopmyrnbl
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2M (x, — 7 )2 +y2 z*
Cix, v, 2)= £ cexp | — e 0 BEp| — , (I9)
e o o 20, 207

rae G}' , Gz - cpegHeKkBagpaTu4dHble OTKITOHEeHUA, 3aBUCALLnEe OT BENTUYUHDI X~ ;
X. - KoopauHaTa LeHTpa obnaka B HanpaBneHnn BeTpa, M;
Ap - KoopAuHaTa TOYKM OKOHYaHuA d)a3bl nageHunsa, Mm;

Ty (%, — %) ©,(x, — xy) 3@BMCAT OT KNacca ycToitumMBoCTY no Mackynnny.

Mpu x, = xy npuHumaetcs Gy =7/2,14, o =k/2,14;
2 .

npu x, = x C)'E, +0‘§D +oy (% —x)s 0'3 =0'2.z|:| +0'22(xc - xp)-

2 HenpepbiBHOE ncrtevyeHne CYIr

Ons onucaHusi HenpepbiBHOTO ucTeveHust CYI M3 pe3epByapoB WM MHbIX annapaTtoB MpegnornaraeTcs, 4To
pesynsTupylowas KOHUEHTpauusi rasa B MapoBO3dyLWHOM obrake SBMSIeTCS CYMMOM KOHUEHTpauui OT OTAEMNbHbIX

areMeHTapHbIX ra30BbIX OGLEMOB 1 PacCUYUTLIBAETCS NO hopmyrne

2
n 2; (x—x;)
C{J"J”Z):ZII:E 8K e _2—2"? *
=emT oy o oo
¥ Oy y (-10)
2 2
HEEpD __}"2 CEER| — ; :
20y 20y

roe Q =m 'Tj - macca CYl' B 7 -M anemeHTapHOM o6beMe, Kr;

#1 - MaccoBas CKkopocTb uctedeHust CYT, kr/c;

Xy - KOopAuHaTa ueHTpa __f -ro anemMeHTapHoro obbema, Mm;

J
G_}'j ) G%i" - CpegHeKkBagpaTtn4eckne OTKIOHEHUA pacnpeaeneHna KOHLJ.eHTpaLI,VIl;I B j -M anemMeHTapHoOM obbeme, M.

G_J,, 3, - ONpefenstoT aHanorn4yHo G},-, Gz;r' BI.1.3.

Mpunoxexne [

METOA PACHETA MHTEHCUBHOCTU TENJN1OBOIo U3NYYEHUA U BPEMEHU CYLLECTBOBAHUSA
OrHEHHOI'O LWAPA

[.1 IHTeHCMBHOCTL Tennosoro usnyyenns & (kBt/m 2) ans orHeHHoro wapa onpegensietcs no dopmyre B.1.

[1,2 BenunuuHa Ef onpegendaeTca Ha OCHOBE MMEKLWUNXCA SKCnepuMmeHTarnibHbIX OAaHHbIX. ,D,OI'IyCKaeTCﬂ NMPUHNMaTb Ef

pasHoit 350 kBT/mM 2.
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0.3 3HaueHue Fg onpegensietcs no opmyrne

=7 (A1)

rae A - BbICcOTa LeHTpa OrHEeHHOro wapa, M;
DS - 9(pheKTMBHLIN MaMeTp OrHEHHOIO Lwapa, M;

# - paccTosiH/e oT obryyaemoro oGbekTa 4O TOYKM Ha MOBEPXHOCTM 3eMN HEeMOCPEACTBEHHO MOA LEHTPOM OrHEHHOTO
wapa, M.

0.4 ScbdekTUBHBIN AnameTp orHeHHoro wapa Li; (M) onpeaensieTcs no cdopmyne
D, =648 m %, (0.2)

roe #: - Macca npogykTa, MOCTYMNMBLLEro B OKpyXatoLlee NpoCcTPaHCTBO, Kr.
0.5 BennunHy A gonyckaeTcs npMHUMaTh paBHOM Ds.

Bpemsi cyulecTBoBaHMA OrHEHHoOro Wwapa £, (C) onpeaensieTcs no gopmyne

£, =0,852 m>%. (0.3)
.6 KoadbduumneHT nponyckaHnsa atmocgepbl T A8 OFTHEHHOrO Llapa paccumTbiBaeTcd no popmyne
- b,
t=mp—?ﬁ¢04wh2+H2—7§. (0.4)

0.7 B Tabnuue [.1 npeactaBneHbl TUMWYHblE 3HAYEHUs MpedenibHO OOMNYCTUMbIX A03 TEMnoBOro W3nyYyeHus npu
BO3OEMCTBUM OTHEHHOTO Liapa Ha YenoBekKa.

Tabnuua .1 - TunnyHble 3Ha4YeHUs npegenbHoO O0NYCTUMbIX 03 TEMNSTOBOINo U3ny4veHua npu BO30ENCTBUN OTHEHHOTO wapa Ha
yerioBeka

CreneHb nopaxeHus [Jo3sa Tennosoro nayyexus, Ix/m 2
Oxor 1- cTeneHu 1,2-105
Oxor 2-i cTeneHm 2,210
Oxor 3-i1 cTeneHu 3,2105

MpumeyaHme - o3y TenmnoBoro uanydenns (', Ix/m 2, paccunTbiBaloT no dopmyre
=gt
rae 4 - UHTEHCUBHOCTb TEMMOBOrO U3My4YeHUsl OTHEHHOrO Wwapa, Br/m 2;
£, - BPEeMs CyLLeCTBOBaHWs1 OrHEHHOro LWwapa, C.

dn f,s BbIYUCNAKOT B COOTBETCTBUN C HACTOALLMM NMPUITOXEHUNEM.
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NMpunoxeHune E

METO[ PACHETA NAPAMETPOB BOJIHbI AABITEHUA NPU CTOPAHUN TA30-, MAPO- U NbIJIEBO3AYLLUHbIX
CMECEW B OTKPbITOM NMPOCTPAHCTBE

E.1 MeToamka KOnnM4eCTBEHHOW OLIEHKMU napameTpoB BO3AYyWHbLIX BOJIH AaBrieHUA nNpu cropaHuu raso-, napo- u
nNblfieBO3AQYLWHbIX cmecen

MeToamka pacrnpocTpaHsieTcs Ha cryyYan Bbibpoca roptoumnx rasos, NapoB UM MbINU B aTMOCHEPY Ha NPOU3BOACTBEHHbIX
obbekTax.

OCHOBHbIMY CTPYKTYPHBIMU 3riEMEHTaMM1 anropMTMa pacHeToB SABMSIOTCA:
onpeaeneHne OXugaeMoro pexuma cropaHusi obnaka;

pacyeT MaKCUManbHOro M3bbITOYHOrO AaBMeHMs U UMMynbca asbl CKaTus BO3AYLUIHbIX BOMH AaBMeHUs ANA pasnuyHbIX
PEXUMOB;

onpepaeneHne AoNoNHUTENbHBIX XapakTepUCTMK B3PbIBHOWM Harpysku;
OLIeHKa NnopaxxaloLLero BO3AeicTBus.
McxogHbIMY AaHHBIMU ANSt pacdeTa napaMeTpoB BOSH AaBNEHUs NMPY CropaHMm obnaka siBnsioTCs:

BV rOpPHOYEro BeLeCcTBa, coaepxallerocs B obnake;

KOHLIeHTpaums roptoyero BewlecTea B cMech 7 ;

cTexmomMmeTpuyecKkasa KoHUEeHTpauua roprodero seulecrtea C BO34yxXom CI:T ;

MacCa Tropr4dero BellecrtBa, coaeplxalleroca B obnake M., c KOHLI,eHTpaLI,VIeIZ Mexay HWKHUM U BEepXHUM

KOHUEHTpPaUMOHHbIM npeaesnioMm pacnpocTtpaHeHuna nnamMeHu. ﬂOI'IyCKaeTCﬂ BEJNTNYUNHY MT NPUHNMAaTb paBHOVI Macce roptoyero

BELLEeCTBa, coAepallerocsi B obnake, ¢ y4eTomM koachbduumeHTa 7 y4yacTus roptodero BelecTsa Bo B3pbiBe. [1py otcyTcTBUM
AaHHbIX KO3DULNEHT F MOXET ObITb NPUHAT paBHbiM 0,1;

yaernbHas Tennorta cropaHus roployero sellectsa ., . ;

CKOpPOCTb 3BYKa B Bo3gyxe (i, (06bl4HO NpuHMMaeTcs paBHoi 340 m/c);
NHdopMaLMsa O CTENEHU 3arpOMOXAEHHOCTU OKPYKatoLLero NPOCTPaHCTBa;
3(pbhEKTUBHBLIN 3HEpro3anac roproyen cmecun & , KOTopblin onpeaensercs no opmyne

My By GGy

E= c . (E1)
My By 2T, Co>Cy

r

Mpu pacyeTe napamMeTpoB cropaHusi obnaka, PacronoXEeHHOro Ha MOBEePXHOCTU 3eMIv, BenuuuHa 3ddEKTUBHOMO
aHeprosanaca yasavBaeTcs.

E.2 OnpeageneHne oxmpaemMoro pexuma cropaHusa obnaka
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Oxungaemblil pexxmm cropaHnst obnaka 3aBUCKT OT TuMNa FOPIOYEro BeLLeCTBa U CTEMEHM 3arpOMOXKAEHHOCTU OKpPYKakoLLEero
NpoCTpaHCTBa.

E.3 Knaccudmkauus roproumx BewecTB No CTeNeHn YyBCTBUTENbHOCTU

BewectBa, cnocobHble k 0OOpa3oBaHUIO TFOPHOYMX CMECEeN C BO3OYyXOM, MO CTEMeHW CBOEN 4YyBCTBUTENBHOCTM K
BO306YAEHMIO B3PbIBHbIX NMPOLIECCOB pa3ferneHbl Ha YeTbipe Kracca:

knacc 1 - ocobo 4YyBCTBUTENbHbIE BELLECTBa (pa3smep AETOHALUNOHHON SYENKN MEHee 2 CM);

Knacc 2 - YyBCTBUTESNbHbIE BeLLeCcTBa (pa3mMep AETOHALMOHHON SYenkn NexnT B npegenax ot 2 Ao 10 cm);

knacc 3 - cpegHe 4YyBCTBUTENbHbIE BeLlecTBa (pa3Mep AETOHAUMOHHON a4enkn nexut B npegenax ot 10 go 40 cm);

Knacc 4 - crnabo 4yBCTBUTENbHbIE BELLECTBA (pa3mep OEeTOHAUNOHHOM sa4velikn 6onblie 40 cm).

Knaccudpukaums Hanbonee pacnpoCTpPaHeHHbIX B MNPOMBILAEHHOM MPOU3BOACTBE rOPHOYMX BeELLECTB NpuBedeHa B

Tabnuue E.1. B cny4yae, ecnu BewWwecTBO He BHECEHO B KﬂaCCM(*)VIKaLIMPO, ero cnepnyet KJ'IaCCVI(*)MLI,MDOBaTb no aHanormm c
nMerLwmmmnca B cnmcke eellectesamu, a npun oTCyTCcTBun VIH(bOpMaU,MVI 0 CBOWCTBax JaHHOro BELLECTBA, ero crieayet OTHeCTU K

Knaccy 1, T.e. paccmatpuaTtb Hambonee onacHbIN cryvyan.

Tabnuua E.1
Knacc 1 Knacc 2 Knacc 3 Knacc 4
AueTtuneH AKpUNoHNTpUn Auetanbgerng BbeHszon
BuHunauetuneH AkponeuH AueToH [ekaH
Bopgopoa ByTaH BeH3uH o-uxnopbeHaon
MmapasuH BytuneH BuHunauetat [opekaH
WsonponunHuTpat BytagueH Bununxnopug MeTaH
MeTtunaueTtuneH 1,3-NeHTagmeH lekcaH Metun6eHson
HutpomeTtaH MponaH M3oo0kTaH MeTtunmepkanTaH
Okucb nponuneHa MponuneH MetnnamuH Metunxnopug
Okucb aTuneHa Cepoyrnepog MeTtunauetar Oxkucb yrnepoaa
STunHutpar OT1aH MeTunbyTnnkeToH OTnneHbeH3on
OTuneH MeTnnnponunKeToH
Odmpbl: MeTnnaTunKeToH
OMMETUNOBBLIN OkTaH
JOVBUHUITOBLIN MupnamnH
MEeTUNBYTUNOBBLIN CepoBogopoa
CnupTbl:
LLinpokas cppakumsa nerkmx METUIOBbIN
yrneBogopoaoB
3TUNOBbLIN
NponunoBbLIN
aMunoBbIN
n300yTMNOBbLIN
N30MNponnnoBbIN
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LinknorekcaH
Atundopmmar
STnnxnopvg

E.4 TennoTta cropaHusi XUMMYECKUX COeAUHEHWI NMPU pacyeTe NONTHOro 3anaca aHeproBbigeneHus

I'IpV| OLeHKe MacLuTaboB nopaxeHua BONMHaMn OaBlieHUA OOJMKHO Yy4YUTbIBATbCA pasfiinyne XMMn4eckmx COoeaUHEeHUn no
Tennorte cropaHud, VICI'IOJ'Ib3yeMOl7I ana pacdeta noJiIHOro 3anaca J3HeproBblaeNneHus. Onsa  TMnn4yHbIX yrnesoaopoaos

NPUHMMAETCA B pacyeT 3Ha4YeHne yaenbHON TennoTbl CropaHus E}.i'm:n = 44 Mx/kr. Ina uHbIX roploYMx BELLECTB B pacyeTax

MCMONb3YeTCsl yAenbHoe 3dHeprosblaeneHne Eynzﬁgym' 3necb [5 - KOPPEKTMPOBOYHLIN MapameTp. [Ons yCroBHO

BblAEJIEHHbLIX KITaCCOB ropoymnx BeLWECTB BENTMYMNHBI NapaMeTpa B npeacrtassieHbl B Tabnuue E.2.

Tabnuua E.2
Knaccbl roptounx BeLLecTs &
Knacc 1
AueTtuneH 1.1
MeTtunauetunen 1,05
BuHunauetuneH 1,03
Okucb aTuneHa 0,62
MvapasvH 0,44
W3onponunHutpat 0,41
OTunHuTpar 0,30
Bopgopoza 2,73
HutpomeTtaH 0,25
Knacc 2
OTuneH 1,07
Ouatnnacup 0,77
OuerHunadcpmp 0,77
Okucb nponuneHa 0,7
AKponewuH 0,62
Cepoyrnepog 0,32
byTaH 1
BytuneH 1
BytagneH 1
1,3-MeHTaguveH 1
OT1aH 1
Oumetnnacup 0,66
Ouunsonponunosein adup 0,82
weny 1
MponuneH 1
MponaH 1
Knacc 3
BuHunxnopug 0,42
Kymon 0,84
MetunamuH 0,70
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CnnpTbl:

MeTtunoBbi 0,45
OTunoebIn 0,61
Mponunosbli 0,69
AMUNOBbLIN 0,79
LinknorekcaH 1
AueTtanbaervg 0,56
BuHunauerar 0,51
BeH3uH 1
lekcaH 1
N3ookTaH 1
MupnamnH 0,77
LinknonponaH 1
3TnnamunH 0,80

Knacc 4

MeTtaH 1,14
TpuxnopataH 0,15
MeTtunxnopua 0,12
BeHson 1
[ekaH 1
[opekaH 1
MeTtnn6eHson 1
MeTtun mepkantaH 0,53
Okucb yrnepoga 0,23
[OuxnopataH 0,24
CepoBogopog, 0,34
AueToH 0,65
HOuxnop6eHson 0,42
TpuxnopataH 0,14

E.5 Knaccm*mxauuﬂ OKpyXawuwero npocrtpaHCTBa No CTeneHn 3arpoMmoXXaeHHOCTH

XapaKTepOM 3arpoMOXXAEeHHOCTN OKpyXakuwlero npocTtpaHCTBa B 3HAUUTENbHOW CTENEHU onpenendaeTca CKOpPOCTb
pacnpocTtpaHeHna nnamMmeHn npu cropaHumn obnaka wu, cnepoBaTenkbHO, napamMmeTpbl BOJIHbl AaBrieHuda. XapaKTepI/ICTI/IKI/I
3arpoMoXXgeHHOCTU OKpyXKatoLlero npocTpaHCTBa pa3aendanTCd Ha YeTblpe Kracca:

knacc | - Hannune ANMHHBIX TPYO, NOMNOCTEN, KAaBEPH, 3aMONTHEHHbIX FOPHOYE CMECHIO, NMPU CropaHUM KOTOPOW BO3MOXHO
oxuaatb OpMUpoBaHWE TYpOYMNEHTHbIX CTPYA NPOAYKTOB CropaHusi, UMELWMX pasMmepbl He MeHee Tpex pasMepoB
OETOHAUMOHHON sA4Yerkn paHHoW cMmecu. Ecnv pasmep AETOHAUMOHHOW SAYenKn AOns OaHHOW CMeCU HeEW3BECTEH, TO
MUHMMarbHBIA XapakTepHbI pasMep CTpyW NPUHMMaETCs paBHbIM 5 cM ANns roptodmx BelecTs knacca 1; 20 cm - Ansi roproymx
BeLecTB knacca 2; 50 cm - ans roproumx BewecTs kracca 3 n 150 cm - gna roprodmx BeLecTs knacca 4;

knacc Il - cunbHo 3arpomMoXXgeHHoe nNpocTpaHCTBO: Hann4ne nony3aMKHYTbIX 0b6bemoB, BbICOKas NIIOTHOCTb pa3smelleHnaA
TeXHOJ10r'm4ecKkoro O60pyJJ.OBaHVIFI, nec, 6onbLloe KONMYECTBO NOBTOPSAIOLNXCA NPENSATCTBUM;

knacc Il - cpegHe 3arpoMoXxgeHHoe NPOCTPaHCTBO: OTAEbHO CTOSLME TEXHONOIMYeCcKMe YCTaHOBKN, pesepByapHbIn napk;
knacc IV - cnabo 3arpoMmoxgeHHoe 1 cBobogHOe NPOCTPaHCTBO.

E.6 Knaccudmkauma pexxmmoB cropaHusi obnaka
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[ns oueHkn Bo3gencTeus CropaHusa obnaka BO3MOXHble PeXuMbl CropaHua pasgendarTcd Ha LWecCTb KnacCcoB Mo
anana3oHam CKOpOCTeVI nxX pacnpocTtpaHeHuna cneayrwmmm 06p330MZ

knacc 1 - geToHauUuns Ui ropeHne co cKopocTbio ppoHTa nnamenn 500 m/c n bonee;
knacc 2 - gednarpaumsi, cCkopocTb ppoHTa nnamenmn ot 300 go 500 m/c;
knacc 3 - gednarpaumsi, ckopocTb ppoHTa nnamenmn ot 200 go 300 m/c;
knacc 4 - gecpnarpauus, ckopoctb poHTa nnamenHn ot 150 go 200 m/c;

knacc 5 - gecpnarpauusi, CKOpoCTb hpoHTa NNameHn onpegenseTcsa no gopmyne
u=1r M, (E-2)
roe ji:l - KOHCTaHTa, paBHas 43;

A - Macca roproyero BellecTBa, cogepallerocs B obnake, Kr;

knacc 6 - gedpnarpauus, cCKOpocTb PpoHTa NnameHn onpegenseTcsa no popmyne
=iy MU, (E.3)
rae ko - KOHCTaHTa, paBHas 26;

Jf - macca roptoyero BellecTBa, cogepxallerocsi B obnake, Kr.
E.7 Oxxunaaembin pexxum cropaHusa obnaka

Oxnpaemblin pexXum cropaHua obnaka onpenenaeTca ¢ NoOMoLlblo Tabnuupl E.3, B 3aBMCMMOCTM OT Knacca ropro4ero
BelleCTBa 1 Knacca 3arpoMoXaeHHOCTU OKpYy>KatkoLero npocTpaHCcTBa.

Tabnuua E.3
Knacc roptoyero Knacc 3arpoMoXxgeHHOCTU OKpy»KatoLLero npocTpaHcTea
BellecTBa

I Il 1] v
1 1 1 2 3
2 1 2 3 4
3 2 3 4 5
4 3 4 5 6

Mpu onpegeneHMn MakcUManbHOM CKOPOCTM (PpOHTa MiaMeHu AN PEeXMMOB CropaHusi 2-4 KnaccoB AOMOMHUTENbHO
paccuMTbIBaeTCcA BMOMMAs CKOPOCTb (DPOHTa MNnameHu no cooTHoweHuio E.2. B ToM cryyae, ecnv nonyyeHHas BenuvyMHa
Borblle MakcMManbHON CKOPOCTU, COOTBETCTBYIOLLIEN AaHHOMY Klaccy, OHa NpuHMMaeTcs no dopmyne E.3*.

* TekcT JOKyMEHTa COOTBETCTBYET OpuruHany. - NpumevaHne nsrotosutenst 6asbl AaHHbIX.

E.8 PacuyeT MmakcMManbHOro M3bbITOMHOro AaBNEHUA U unmMmnynbca Cl)a3bl CXaTud BO3AYLWHbLIX BOJIH AaBneHusA

MapameTpbl BO3AYLUHbLIX BOMH AaBrneHus (M30bITouHOe AaBreHve A F 1 uMnynbc ¢asbl oxkatus j+) B 3aBUCUMOCTU OT
paccTosiHUSA OT LieHTpa obraka paccuMThIBAOTCS MCXOOS U3 OXUOAEMOTO PeEXuma cropaHus obnaka.
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Knacc 1 pexxuma cropaHus obnaka

PaccunTtbiBaeTca COOTBETCTBYIOLLEE GeapasmepHoe paccTtoaHue no cbopmyne

rae & - paccTosiHue OT LeHTpa obnaka, M;
) - atmocdepHoe faBneHue, Ma;
E - ap(heKTMBHLIN 3Heprosanac cmecu, [x.

BenuunHbl GeapasmepHoro Aasnerus £, 1 uMnynbe asbl oxatvs £, onpeaensiotcs no opmynam (Ans raso-, napo- u
NblNeBO3AYLLUHbIX CMEeCen):

In{ P,)=—1124 1,66 (In{ R,) + 0,260 In{ &, 7)°, (E.5)
Inf 7,3 =—34217 - 0,898 (n{ R, ) — 0,009 -In{ & )1%. (E.6)

®dopmynbl E.5, E.6 cnpaseanuesl Ans sHadennn X, Gonee 0,2. B cnyyae, ecnn &, meHee 0,2, To £, pasHo 18, a B

copmyny E.6 BMmecTo &, noacrasnsietcs BenuunHa K, =0,14.

Paameprle BEMMNYMHbI 3OBLITOYHOIO AABMEHUSA U nMmnynbca d383bl cXaTna onpenenarTca no qaopmynaM:

AP=P. R, (E.7)
K
I+_fx_l%2.f3_i_n (E8)

E.9 Knaccbl 2-6 peXXumoB cropaHus obnaka

PaccuntbiBaeTcs 6e3pasmepHoe paccTosiHne Rx OT LeHTpa obnaka no cdopmyne E 4.

PaccunTbiBatoTCA BENUUMHBLI 6e3paamepHoro AaeneHns (Fy ) v umnynbca asbl oxatus {,1 no dopmynam:

2
i o—1 0as 014

P = . J2ee By (E.9)
Tl [c] R, R

[ =W (1-04.1). G’D6+G’21—D’D225 , (E.10)

By Ry Ry
W=i.(_“j_l], (E.11)
Cl:l 8

rae T - CTeneHb paclUMpeHust MPoJYKTOB CropaHusl (4ns raso-, NapoBO3AYLUHBIX CMECeln AonycKaeTcsa NPUHUMATLCS paBHbIM
7, ONs NbiNneBo3ayLUHbLIX cMecen 4);
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& - BUOMMAs CKOpPOCTb (DPOHTa NrameHu, Mm/c.

B cnyyae gednarpaumm nbineso3ayLIHoro obnaka BenuunHa apeKkTBHOIO 3Heprosanaca YMHOXaeTcs Ha KoaduLNEHT

(c—Nic.

®opmynel E.9, E.10 cnpasegnuebl Ana 3Ha4YeHUn RI OonbLnX BENUYNHDBI R’Kpl = 0,34; B cnyyae, ecnu Rx -:iRKpl, B

copmynsl E.9, E.10 BMecTo £, noacTaensiercs BenuunHa Rl,:pl .

PasmepHble BennuuHbl M3OLITOYHOIO AaBrneHus U uMnynbca asbl cxatusa onpegenstoTtces no gopmynam E.7, E.8. Mpwu
atom B chopmynsl E.7, E.8 BMmecTo &, v {, noactaensiotcs BenuuuHbl iy u L .

MpunoxeHune X

METO[ PACHETA NAPAMETPOB BOJTHbI AABJTIEHUS NMPU B3PbIBE PE3EPBYAPA C NEPErPETOMN
XUOKOCTbIO UK CXKMXKXEHHBLIM FA30M NMPU BO3AEUNCTBUU HA HEIFO OYATIA NMOXAPA

Mpy nonagaHun 3aMKHYTOro pesepByapa CO CXMXeHHbIM rasoM (CYIT) ¢ nerkosocnnameHstowerica (JIBXK) nnu roproven
(MK) >xmakocTblo B o4var noxapa MOXET MPOUCXOOWUTb HarpeB COAEPXXMMOro pes3epByapa A0 TemnepaTypbl, CyLEeCTBEHHO
npeBbIlaoWen HopMmarbHYl TeMnepaTypy KUMEHWs, C COOTBETCTBYIOLLMM MOBbILEHWEM AaBneHus. 3a cYeT Harpesa
HECMOYEHHbIX CTEHOK COCyaa CHUXAOTCA MPOYHOCTHbLIE XapaKTEPUCTUKN MaTepuarna, B pe3ynbraTte Yero npu onpeneneHHbIx
YCNOBMSIX OKa3blBAETCS BO3MOXHbIM pPa3pblB pe3epByapa C BOSHUKHOBEHWEM BOSH CXaTUs.

PaccunTbiBaloT NokasaTenb & , XapakTepPU3YHOLLMIA BO3MOXHOCTb BO3HUKHOBEHWS BOMH CXaTus, No doopmyrne

5= T2 " Tl
L

0K.1)

roe CP - yaenbHas TennoeMKocTb xuakon dassl, [hx/kr K (aonyckaetcsa npuHumate pasHon 2000 [x/kr K);

T - TemnepaTtypa uakoin casbl, COOTBETCTBYIOLAS TEMMepaType HacbILEHHOro napa npu AaBneHuu cpabaTbiBaHus
npegoxpaHuTensHoro knanaxa, K;

Tiam - HOpMarbHas TemnepaTypa kuneHns sellecTsa, K;

£ - yoenbHas TennoTa ucnapeHus Npu HopMarsbHoM Temnepatype kuneuus 7., Iok/kr.

Ecnn # « 0,35, BO3HMKHOBEHUS BONMH cxatust He npowucxogut. MNpu &z 0,35 BEpOATHOCTb BO3HWKHOBEHUSI LAHHOro
SIBNEHNS Benuka.

VaBriTouHoe faBnenve /A F v uMnynbc ;+ B BONHe Aasnexus, obpasylolumecs nNpy B3pbiBe pesepsyapa ¢ neperpeton
JIBX, MK nnu cxmxkeHHbIM yrneBogopoaHbIM rasoM (aanee - CYI) B odare noxapa, onpegenstoTcsa no popmynam:

0,33 (1,66
AP=PFy. 07 T +3.m“§ +5.WT3rp ; 0K.2)
r F F
.46
rr=123 (K.3)
P
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E
eff -6
= 07 XK.4
™| g52 OkA
Eg=kcy, m(T-T); OK.5)

rae Fﬁ - atMocdhepHoe faBneHue, kla (gonyckaetcs npuHumath pasHbiM 101 kla);
¥ - paccTosiHue OT LieHTpa pe3epByapa 0o 06bekTa, NogBepratoLLErocs BO3AENCTBUIO BOMH CXaTUS, M;

P?fs‘n-p - npuBegeHHaa Macca, Kr;

E%ﬁ- - adhpeKTMBHAS SHEPIUS B3PbLIBA;

& - 4Onsa aHeprum BOMHbI AaBneHns (qonyckaetcs npuHnumartb pasHon 0,5);
#2 - macca NIBX, MK unu CYT, cogepxaliasncsa B pesepByape, Kr;
Ty - HopmanbHas Temnepartypa kunenus, K.

Mpu Hanuuumn B pesepByape NpeaoxXpaHNTENbHOro YCTponcTBa (knanaHa nunv membpaHbl) BenuumHa 7 onpegensieTcs no
dopmyne

B

=T T, +27315; 0OK.6)
_r'i—lg P;,-ai

rae E:.ai - naBnexHne CpaGaTbIBaHI/IFI npenoxpaHnTernbHOro yCTpOIZCTBa;

o C;"'"; - KOHCTaHTbl YpaBHEHUA 3aBUCUMOCTU aBlieHNA HacCbILWEeHHbIX NapoB XNOKOCTU OT TeMnepartypbl (KOHCTaHTbI

AHTyaHa), onpegensemMble NO CrApaBoYMHOW nuTepatype. EauHuMubl mnamepeHus ﬁ-af (kMa, MM pT.CT., aTM) [OOSMKHbI
COOTBETCTBOBATb MCMNOMb3yeMblM KOHCTaHTaM AHTyaHa.

MpunoxeHne U

METO[ PACYETA MAPAMETPOB UCIMAPEHUA MOPIOYUX HEHATPETbLIX XXMAKOCTEN N CXMXXEHHbIX
YIMEBOAOPOOHDBIX TA30B

N.1 MIHTEHCUBHOCTbL UcnapeHust 1 , Kr/(M 2 -¢) Ans HeHarpeTbIX XWUOKOCTEN onpeaensercs no opmyne

w=10"%1.JM B, n.1)

rae Tl - koadpdULMEHT, NPUHMUMAEMbIA ANsS NoMelleHnid no Tabnuue W.1 B 3aBMCUMMOCTM OT CKOPOCTU M Temneparypbl
BO34YLUHOMO NOTOKAa Haj MOBEPXHOCTbIO McnapeHus. Mpu Nponuee XUAKOCTU BHE NOMELLEHNS fonycKaeTcs npuHumats 1| = 1;

A - MmonsipHast Macca XnaKocTu, Kr/KMorb;

PI-[ - JaBrneHne HacbIlWeHHOro napa npu pacquHoﬁ TeMneparype XnaokocTtu, klMa.
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Tabnvua U.1
CKkOpOCTb BO3AYLLHOIO NOoToKa, M/C 3HauyeHue koadpdpuumenTa Tl npu Temnepatype ¢ (°C) Bosgyxa

10 15 20 30 35

0 1,0 1,0 1,0 1,0 1,0

0,1 3,0 2,6 24 1,8 1,6

0,2 4,6 3,8 3,5 24 2,3

0,5 6,6 5,7 54 3,6 3,2

1,0 10,0 8,7 7,7 5,6 4,6

.2 Tpu Bbibpoce CYI u3 obopyaoBaHuns, B KOTOPOM XMAOKOCTb HaXOAWUTCS Mo OaBMneHMeM, YacTb MpogykTa 3a cyer
BHYTPEHHEN 3Heprum MrHOBEHHO mcnapsieTcs, obpasys ¢ kanenbkamu Xnakoctu obnako asposons. Maccosas Jonst MrHOBEHHO
MCNapuBLLENCS XNOKOCTU & onpegensercsa no opmyne

Cp(?:z_rf:l)

Le

G=l-exp| - , (n.2)

roe C’P - yoenbHas tennoemkocTtb CYT, x/(kr-K);

T

2 - Temnepartypa okpyxatoLiero Bosagyxa, K;
TE, - Temnepatypa kunenusa CYI npu atmoccepHom gasnenun, K;
Lg - yoenbHas Tennota napoobpasoBaHus CYT, [x/kr.

MpuHuMaeTcs, Yto npu &z 0,35 BcA Macca XMOKOCTM, Haxogsiasics B 06opyAoBaHWK, 3a CYET B3PLIBHOTO XapakTepa
ncrnapeHusi nepexoauT B napokanenbHoe obnako.

I'Ipvl & < 0,35 ocTtaBluasica 4acTb XNOKoOCTU ncnapgaeTca C NoBepxXHOCTU NMporfineBa 3a CHEeT NOoTOKa Tenna ot nogcTmnaoLlen
NOBEPXHOCTU M BO3OyXa.

MHTEHCMBHOCTb MCMApeHnst XKMaKOCTM CO CBOBOAHON NOBEPXHOCTW JF , Kr/(M 2 -c) onpeaensertca no dopmyne

wo O Cop)™ (T -T) | 0,035-6°% 2, (- T)
Iy -(m-t) (v -d? Ly)

: (1.3)

rae A - K0aPPULMEHT TENNONPOBOAHOCTM MaTepuana, Ha NOBEPXHOCTb KOTOPOTO PasnnBAETCs XUAKOCTb, BT/(M-K);
;- yaenbHasi TennoemkocTs Matepuana, [hx/(krK);
fr; - NNOTHOCTL MaTepuana, kr/m3 ;
10 - HavanbHas Temneparypa matepuana, K;

£ - TeKyllee BpeMsi C MOMEHTa Havana ucnapeHus, c¢ (He mexee 10 c);

H
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A - KO3tOPMLMEHT TENNONPOBOAHOCTM BO3AYXa Npu Temnepatype 7 ;

il - CKOPOCTb BO34YLUHOIo NOTOKa Ha NOBEPXHOCTbIO UCnapeHus, m/c;

g - XapakTepHblii AguameTp nNponuea, Mm;
¥, - KMHeMaTu4eckasl BA3KOCTb Bo3ayxa npu 7, M2 /c.

MpunoxeHune K

METOAbI PACYETA PASMEPA CIIMBHbIX OTBEPCTUMA U3 TEXHONOM'MYECKOIO OEOPYAOBAHMUA
(moaaoHOB, OTCEKOB), UCTEYEHUA XNOKOCTU U3 PE3EPBYAPA U NMIOLWLAON PACTEKAHUA
XNOKOCTU NP MTHOBEHHOM PA3PYLUEHWU PE3EPBYAPA

K.1 MeToa pacuyeTta pa3mepa CNMBHbIX OTBEPCTUN
K.1.1 Hactoswuin metoq ycTaHaBnNuBAET NOPSAOK pacyeTa nnowaam CrMBHOINO OTBEPCTUS B OrpaHMYMBAIOLLEM XUOKOCTb
ycTponcTee (MogaoHe, OTCEKe, OrpaxaeHHOM GopTUkaMuM y4yacTKe Lexa, NPOU3BOACTBEHHOW NnoLwiagke U T.M.), Mpu KOTOPOM

NCKIMKOYaeTCA nepenmB XNOKOCTU Yepe3 60pT orpaHmnymsatroLlero yCTpOI?ICTBa N pacTekaHne XnaKocTth 3a ero npegenamn.

K1.2B pacyeTe y4nTbiBakOT NOCTyneHmne roproqeﬁl XMNOKOCTn B NOAAOH U3 annaparta B MOMEHT ero aBalethoro BCKPbITUA,
BOAbl OT YCTAHOBKWU NOXapOoTYyLUEHUA U BblfOPpaHME XXNOKOCTU C NOBEPXHOCTU NogaoHa.

K.1.3 B meToguke pacyeta NnpuHATHLI cnegytolime onyLeHns:
- NpY BO3HWKHOBEHUWN aBapUNHOW CUTyaLnmn repMEeTUYHOCTb CTEHOK annapaTta He HapyLlaeTcs;

- paspyLiatoTcst TONbKO NaTpybku, nexaiume HUXKe YPOBHS XXMOKOCTU B annapaTe, o6pasys CrMBHbIE OTBEPCTUS, PaBHble
AvameTpy naTpy6Kos;

- BEPOSITHOCTb OJHOBPEMEHHOTO pa3pyLUeHns AByX naTpybkoB mana;
- AaBneHve NapoB Haj NOBEPXHOCTLIO XMAKOCTY B annapaTe B NPoLecce CnvBa XUAKOCTU He MEHSIETCS.
K.1.4 [Ina npoBeaeHus pac4yeTa HeOOXoaUMO 3HaTb:

- KONMYEecTBO TPYBOMPOBOOOB #, PACMONOXKEHHBLIX HIDKE YPOBHSI TOPHOYEN KMOKOCTM B annapate, v Mnowags Wux
NOMNEepPeYHOro ceyeHus &, M 2;

nowaab NonepeyHoro ceveHus annapara &, , M 2:

BbICOTY YPOBHS! XXMAKOCTM Hag TpyGonpoeodamu & , M;

BblCOTY 60opTa nogaoHa f,, M;

WHTEHCUBHOCTb OPOLLEHUS BOJION, NOAABaeMol U3 YCTaHOBOK NOXapoTyLIeHUs, nowaan nogaoHa § , Kr/(m 2 -c);
- CKOPOCTb BbIrOpaHWsi roproyen xuakoctn & , kr/(m-c);
- U3BLITOYHOE AaBreHne B annapare Haj, NOBEPXHOCTLIO XnakocTn F , Him 2.

Llenbto pacyeTa siBnsieTcs BeIGOP Nnowaam noaaoHa &, M2, 1 pacyeT nnolaam CrmBHOro oteepcTus f, M2,
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K.1.5.Mo 3apaHHbIM UCXOAHBIM AaHHBIM OMPEAENsIOT CKOPOCTW UCTedeHust L, M3/c, xuakocTn u3 annaparta uyepes
OTBEPCTYS, paBHble CeYeHuto TpyGoNpPOBOAOB, PacronoXeHHbIX Ha annapaTte, no dopmMyne

O =upc.igH; (K.1)

roe ' =0,65 - k0ahPULMEHT NCTEYEHUS XKULOKOCTU Yepe3 OTBEPCTHUE;
J; - Nnowaap ceveHus i -ro Tpybonposoaa;
E - yCKOpeHue cunbl TskecTu, pasHoe 9,81 m/c2;
H; - BbICOTa YPOBHSI XMAKOCTY HaA i -M TPYGONpPOBOAOM.

K.1.6 o Ham6onb|.|.|emy M3 BbIYUCIIEHHbLIX Ha4dalribHbIX pacxogoB Q]'.'[ Bbl6|/|pa|-OT nnowanb OTBepCTuA B annaparte u

BbICOTY YPOBHA XWUOKOCTU Ha4 HAM HD .

K.1.7 N3 KOHCTPYKTMBHBbIX COOBparkeHW BbIGUpatOT nnoLladbs nogaoHa FH, M2,

K.1.8 OnpegensitoT KOadUUMEHT #i , XapaKkTePU3YIOLLMIA OTHOLEHME 00beMa XMAKOCTM B annapate K 06beMy XMUAKOCTH
B nogaoHe

_ Fa'HEI
Fn'}"'max,

1 (K.2)

rae Ay = 085 - MakcumanbHO AOMYCTUMBIN ypOBEHb XUAKOCTU B NOAAOHE.
K.1.9 BblumcnaioT 06bem XUOKOCTM, NOCTynalowen B NoAAOH B eOuHULY BPEeMEeHW OT YCTaHOBKM NOXapoTylueHus (C
Y4ETOM BbIFOPaHUs roprovem XXMAKOCTI) QIZI’ M3 /c, no dhopmyne

0- UM 5 o

rae P - NAOTHOCTb OrHeTYyLaLLei XUOKOCTH, Kr/m3 .
Mpu OTCYTCTBUM AaHHbIX CKOPOCTb BbiropaHus & crieayeT NPUHSATL PaBHOWM HYIIO.

K.1.10 Ecnu #2 <1, To nnowaab CrMBHOIO OTBEPCTUS ONPEAENAoT no opmyrne

f=¢. (K.4)
P f 2 Zhya

K.1.11 Mpu 2 = 1 nopsAnok pacyeta j crneayowuii:

K.1.11.1 OnpegenstoT Hanop, co3aaBaeMblil CKaTbiM/ razammn B annapare
Hp = (K.5)

rae P - NNoTHOCTb BOAb!, Kr/M3 .
K.1.11.2 BblumcnsaT 3Ha4yeHme napameTpa
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B (Hp+H,) H,
beln| 220 TR0 1y ED o ||, (K6)
- gy Creax | o+ Hp
roe Qma:-: - MaKcumarbHbIA pacxoq XXMAKOCTM U3 annapara, onpeaensemsin no K.1.5.
K.1.11.3 Mo napameTpy & ¢ nomoLubio Tabnuubl K.1 Haxogat napameTtp « . Ecnu gaHHbix Tabnuvusl K.1 ona onpegeneHus
napameTpa ¢ HegOCTaTOYHO, TO NapaMeTp i onpeaensitoT NyTeM peLleHns CUCTEMbl YpaBHEHWIA

Bt
tho, (K.7)
@ =ch f
Tabnuua K.1 - 3aBucMMOCTb NapameTpa ¢ OT &

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

K.1.11.4 PaccunTbiBaloOT NnoLiais CIMBHOIO oTBepcTus f , M3, no dpopmyre

F=2ac % . (K.8)
i

K.1.12 BbibupatoT ceveHmne oTxogsaLumx ot nogaoHa Tpybonposogos fT 13 ycnosus fT =7

K. 2. UcTeueHue KMAKOCTU U3 pe3epByapa

K.2.1 MeTog ycTtaHaBnuBaeT napameTpbl WCTEYEHWUS Troprtodert >XMAOKOCTM K3 OTBEPCTUS pesepByapa npu  ero
pasrepMeTn3auun 1 KornmyecTBO XMOKOCTU, NepenmBaBLLEncs Yepe3 obBanoBaHue.

PaccmatpuBaeTcs pesepByap, Haxogawuincsa B obBanosaHum (pucyHok K.1).
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IF"'l'?u:l.f

PucyHok K.1 - Cxema onsi pacyeTa ncTe4YeHus XXMOKOCTM U3 OTBEPCTUS B pesepByape

BeoasaTtca cnieayrolime OONyLIEHUS:

UCTeYeHne Yepes oTBepCcTME oaHodasHoe;

pesepByap UMEEeT MOCTOSAHHYIO NMOoLLaAb CEYEHNs MO BbICOTE;

anameTp pesepsyapa HamHOro 6orbLie pasmMepoB OTBEPCTUS;

pasMepbl OTBEPCTUSI HAMHOTO GOrbLUE TOSMLLMHBI CTEHKU;

MOBEPXHOCTb XUAKOCTU BHYTPY pe3epByapa ropu3oHTasbHa;

Temneparypa *uUaKoCTU OCTAaeTCs NOCTOSIHHOM B TEYEHWE BPEMEHU UCTEYEHNS.

K.2.2 Llenb pacyeToB 3akno4aeTcs B onpeaerieHnn Konuyectsa XMOKOCTM, BbINMBLLENCS Yepe3 OTBEpPCTUE pesepByapa
npwv ero pasrepmMeTM3aumnn 1 NepenueLLeica Yepes obeanoBaHme.

K.2.3 MaccoBbli pacxof Xnakoctu iF (kr/c) yepes oTBepCTME BO BPEMEHM § (C) onpenensieTca no dopmyrne

7,2
G(£)=Gn——p'g'iﬂ'ﬂh‘”-z, (K.9)

rae GD - MaCCOBbI pacxo B Ha4anbHbIi MOMEHT BPEMEHW, Kr/c, onpeaensieMbiin no dopmyrne

Gﬂzu'p'ﬁhof'N{E'E'(}QD_HEOIL (K.10)
rae 7 - NNOTHOCTBL XUAKOCTM, KI/M 3 ;

E - yckopeHue cBoboaHoro nageHus, £ = 9,81, m/c ;
H: - KoathpuUmMeHT ncteveHus;

Ao - nnowanes oteepcTus, M2 ;

"ggho.!’ - BbICOTa pacrnofioXXeHnda oTBepCTusA, M;
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Ap - nnowaak ceyerms pesepsyapa, M 2;
#p - HauanbHas BbicoTa cTonba XMAKOCTY B pe3epayape, M.

K.2.4 BbicoTa cTonba uakocTu B pesepByape j; (M) B 3aBUCMMOCTU OT BpEMEHU £ onpepensietcsi no oopmyne

52

G
Bl = by — t= _ (K.11)
() =k 5 4 W

K.2.5 YcnoBsue nepenusa CTpyu XUAKOCTU (Mpu 4y = Ap,; ) Yepe3 obGBanoBaHve onpeaensietcs no opmyre

L
Bpor 2 H +—, (K.12)

roe A - BbicoTa oGBanoBaHus, M;
£, - paccTosiHMe OT CTeHKu pesepByapa Ao obBanosaHus, M.

K.2.6 KonuuecTBo xuakocTn # (Kr), nepenueLuerics Yepe3 obBanoBaHye 3a NnornHoe BpeMs UCTEYEHUS], ONpeaensieTcs no
dopmyne

i

m= | G(ﬁj'dizcgﬂ'ipnm_ﬂfﬂm'ﬁgum’ (K.13)
0 R

rae gpI:I'IJI - BpeMd, B TedeHNe KOTOpPOro XMAKOCTb nepesimBaeTca 4yepes O6BaJ'IOBaHI/Ie, C (T.e. BpemMA, B Te4eHne KOToporo

BbInonHsietca ycnosue (K.12)).

K.2.7 BennyunHa ip,:,ur onpegensieTcsa no gopmyne

; _—bi'\lf}z—-’—'}-ﬂ-c’ (K14)

o 2(1

roe a, &, © - NapaMeTpbl, KOTOpble onpeaensaTcs nNo dopMynam:

NTCRT.
g =28 Lhl e, (K.15)
242
b=——_ w2, (K.16)
P Ag
L
c=ig-H-2 (K.17)
n

K.2.8 B cnyyae, ecnv XnMakocTb B pe3epByape Haxoautcs nog u3bbiTouHbiM gasnenvem M = (Ma), BennymHa MrHOBEHHOro
MaccoBoro pacxoga iy (kr/c) onpepensietcsi no opmyrne

2-AF

_ (K.18)
P+ig- (g — )

GD:LL'D'A:F:GI'J
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D,J'IFI onpegeneHna KonnyectBa XWMOKOCTWU, nepenleLueVlc;l yepes oGBanosaHme, N BpEMeHu nepenuea cnenyetr
NPOUHTErpnUpoOBaThb COOTBETCTBYHOLLYIO CUCTEMY ypaBHeHVIIZ, roe senuymHa A C MoxeTt ObITb nepemeHHon.

K.3 PacTekaHue XXnakocTu npu MrHOBEHHOM pa3pyLLUeHUn pesepByapa

K.3.1 MeToa npegycmartpuBaeT pacyeT NocrneacTBUi Npu pacnage pesepsyapa Ha NpubnnsMTensHO paBHbIE NO pasMepy

yactu. [pu Takol nNoOXapoonmacHOW CUTyauMuM 4YacTb XpaHMMOW B pe3epByape >XWOKOCTM MOXET MNepenutbes 4vepes
obBarnoBaHue.

K.3.2 Llenb pacuyeToB 3aksioyaeTcsl B OLEHKE C MOMOLLbI0 MaTeMaTU4eckol MoZenu onpefeneHus OOonu KMOKOCTH,
nepenueasLLel Yepes oGBanoBaHWe Npy MrHOBEHHOM pa3pyLUeHUM pe3epByapa.

K.3.3 lNMpurHATbI cneaytowwme 4onyLweHns:

paccmaTtpuBaeTcd nNiockaa oaHOMepHada 3agava,

BpeMsi paspyLleHUs pe3epByapa MHOIO MEHbLUE XapakKTEPHOIO BPEMEHM ABWXKEHMSI MMOPOAVMHAMUYECKON BOMHbI 00
obBanoBaHus;

XWAKOCTb SBMSIETCA HEBA3KOM;
TPEeHMe XNOKOCTU O NOBEPXHOCTb 3eMIN OTCYTCTBYET;
NOBEPXHOCTb 3eMMN ABMSETCS NIIOCKOW, TOPU3OHTaNIbHON.

K.3.4 Cnucrtema ypaBHEHUI, ONUCBLIBAOLLNX OBUXKEHNE XKUAKOCTU, UMEET BUA:

& J
=+l hg) u]=0
& dx
) (K.19)
& 3 [u
S|t g k=0
gt dxl 2
roe A - BblcoTa cTonba XuaKocTu Haf PUKCUPOBAHHBLIM YPOBHEM, M;
e - BbICOTA MOACTUNAIOLLEN NOBEPXHOCTU HaZ (PUKCUPOBAHHBIM YPOBHEM, M;
i - CpedHss No BbICOTE CKOPOCTb ABWXEHNS cTonba xunakoctu, M/c;
X - KoopauHaTa BOOMb HaNpPaBneHWs ABMXEHNS XUAKOCTH, M;
i - Bpewms, C;
E - yckopeHwue ceobogHoro nageHus (9,81 mic2).
[paHnYHbIE YCIOBMSA C y4ETOM reoMmeTpun 3agadm (pucyHok K.2) nmetot Bua:
¥
- =0 (K.20)
3.7: =0
”|x=n =0; (K.21)
i
— =0; (K.22)
ox x=h
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1 (h— )32

_ ., etnvh >a
ul _, = n , (K.23)
0, BCiM 2 = o
roe @ - BbicoTa 06BanoBaHUS;
b - paccTosiHMe OT ocK pesepsyapa 40 06BanoBaHus.
¥Yi
| ]
|
= I
= I
N
| [
| =
1 1 -
R | L N X
- b .

PucyHok K.2 - TunnyHas kapTHa OBWXEHUS XMUAKOCTM B 0GBanioBaHWM NpuM MIHOBEHHOM pa3spyLUeHUM pesepByapa
—————— YpOBeHb Ha4yanbHOro cTonta XUaKoCTy;

- YPOBEHb XWUOKOCTU B MPOMEXYTOUHbI MOMEHT BpEMEHM (pe3yrnbTaThl pacyeTa)

K.3.5 Maccosast gons »xugkoctn ' (%), nepenueluencs Yepes obsanosaHne K MOMEHTY BpeMeHn T, onpeaensiercs no
dopmyne

T
[a37 (hyy—a) -t
— 0 ’
0 =100 P

(K.24)

rae iLip; - CPEOHAS NO BbICOTE CKOPOCTb ABMXEHMA CTonba XUaKOCTU Npu x = & , M/C;
%3 - BbICOTa CTONGA XUAKOCTU NPU 1 =&, M;
) - HauyanbHas BbicoTa cTonba XMAKOCTY B peepayape, M;

& - WnpuvHa pesepsyapa, M.

Ipadhmk pacyeTHOl N aKCNepMMEHTaNbHOM 3aBUCMMOCTE MacCOBOWM A0NW NepenuelLLencs Yepe3 obBanoBaHNe XKUOKOCTU
{! oT napameTtpa « / 4; npeAcTaBneH Ha pucyHke K.3.
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Q, %
60—

o0
40—
30+

204

10

I | I | I I I I | | I
01 02 03 04 05 06 07 08 09 10 1,1
alhy

PucyHok K.3 - 3aB1CMMOCTb [A0MU NepenvBLLeicsi Yepes o6BanoBaH1e XuaKkocTu {} ot napametpa /Ay :

1 - pacyerT; 2 - SKCnepuMeHT
NMpunoxeHwue J1

METO PACYETA NMPOTUBOIMNOXAPHbIX MAPOBbIX 3ABEC

1.1 O6wme TpeboBaHUA

lMpoTMBONOXapHas napoBas 3aBeca npedHa3HayeHa ANs NPeaoTBpalLeHWsi KOHTaKTa roprudMx ra3oBbIX CMecen,
ob6pasyloLmxcs Npu aBapusax Ha NpeanpuaTMaX HedTEXMMUYECKOW M ra30BOM NPOMBILLNIEHHOCTM, C UCTOYHMKAMU 3aXuraHus
(Hanpumep, ¢ HarpeBaTenbHbiMM NevYamu). 3aBeca AofmkHa obnagatb LOCTATOMHBIMU MNOTHOCTLIO M AanbHOBGOMHOCTLIO,
WCKINIoYaoLWMMN NPOCKOK TOoproYern CMecu B 3awuuiaemyro 30Hy obbekTta. BbinonHeHue 3atux TpeboBaHWM JocTuraetcs
OonTMMasribHON KOMMOHOBKOW KOHCTPYKUMW YCTPOWCTBA, BOCNPOU3BOASLLEINO 3aBecy, U pacyeToM napameTpoB 3aBeckbl. Metoa

BKMOYAET TOMbKO pacyeT YCTPOWCTBA, BOCMPOM3BOASLLEro MNapoByld 3aBecy. PacyeT MaructpanbHOro naponposoga
NPOBOAUTCS MO OBLLEN3BECTHLIM METOAAM.

J1.1.1 YcTponcTtBo Ansa cosgaHusi nMapoBOW 3aBecbl (pucyHok J1.1, paspe3 m nnaH) npeacraBnsieT COOOM KONbLIEBOW
TpyO4yaTbIn KonnekTop 4 , BAOMb OCKM KOTOPOro MO BCEW BEPXHEW YacTU NPOCBEpPSieHbl OTBEPCTUS OOUHAKOBOrO AMaMeTpa Ha

paBHOM paccTosHun Apyr ot Apyra. Ouametp (Lh..-) v anudy (L. ) Konnektopa, konndectso (#) u avametp (dp)
OTBEPCTUI ONPEeaEnsaioT pacyeToM no opmyrnam cootTBeTcTBeHHo J1.8; J1.2; J1.7 n J1.4.
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PucyHok J1.1 Cxema ycTponcTBa Ansi CO30aHUsA NapoBOW 3aBeChI

1 - 3awmLLaeMbIn 0OBEKT; 2 - orpaxaeHune; 3 - ornopa KonnekTopa; 4 - KonnekTop; 5 - ApeHaxHbI BEHTUIb; j1 - BbICOTA
BEPXHEN KPOMKM OrpaXKaeHUsA Haz KONNEKTOPOM; Ez,j - BbICOTa onopbl; %X - paccTtosHMe OT KOMnekTopa Ao 3aliuiiaemMon

CTOPOHDbI 0bbekTa; XI - paccTosaHune OT orpaxKaeHma 0o Konnekropa

J1.1.2 KonnekTtop pacnonaraeTcd Ha MeTanfmnyeckmx, OETOHHbIX UM KMPMUYHBIX OMopax 3, BbICOTa KOTOPbIX AOIMKHA ObiTb
He meHee 0,2 m.

J1.1.3 PacctosHue OT KonnekTopa A0 3almiiaeMoro o6bekTa onpeaensioT pacyeToMm.
J1.1.4 KonnekTop AomkeH MMeTb ApeHaxHble BeHTUNN 5 Ang cnycka KoHAeHcaTa Unm atMocepHbIX 0CagKoB.

J1.1.5 Bpoonb ocu Konnektopa yCTaHaBnUBAKT XECTKOe ra3oHenpoHuuaemoe orpaxgeHue (NUCToBoe Xene3o unu
KMPMWYHas cTeHa) ANns nNpefoTBpalleHUs NpoTeKkaHUs roptoyen cMecu Mexay oTAeNbHbIMU CTPYSIMU B HavarbHOM y4yacTke
3aBechl. BepxHsia kpoMka orpaxaeHus gormkHa obite oT 0,4 go 0,6 M Beilwe konnektopa. PacctosHue mexay KonmnekTopom u
orpaxxaeHneMm onpeaensT pacdeToM. [1poemMbl B orpaxxaeHuUsX OMKHbI ObiTb MOCTOSIHHO 3aKPbIThbl NIIOTHLIMU ABEPSIMU.

J1.1.6 TpaekTopusi CTpyu 3aBecCbl OOMKHa MNpeBbIlWaTh 3aluyiiaemMyto 30HY. BbicOoTy 3aBechbl Hag 3allMLLaemMon 30HOW
onpenensitoT pacyeTom. [Ins BbICOKMX OOBLEKTOB 3aBeca MOXET ObiTb BbINOMHEHA MHOFOCEKLUMOHHOW B BEPTUKaNbHOM
HanpasneHuun.

N.1.7 Onsa obecnevyeHns paBHOMEPHOW pasgayv napa fno AnnHe Korrnektopa Heobxoammo, YToObl OTHOLLEHUE CyMMapHOM
nnowann oTBepPCTU K NnoLwaam nonepeyHoro cedeHuns Konnektopa 6uino MeHbLue unu pasHo 0,3.
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J1.1.8 TemnepaTypy BO3gyxa Mpu pacyeTe crnegyetr NMpUHMMAaTh PaBHOW cpedHen Ans Hanbonee XonogHoro
nepvoaa BpeMeHu, XxapakTepHoro Ans AaHHOro reorpadouyeckoro pamoHa.

11.1.9 CkopocTb BeTpa Mnpu pacyeTe criegyeT NpUHMMaTh PaBHOWM cpedHein CKopocTu Ans Hanboree BETPEHOrO
XapaKTepHOro Ans OaHHOro reorpadu4eckoro panoHa.

J1.2 NMopspgok pacyeTa napaMeTpoB NapoOBOW 3aBeChbl

McxogHbiMmn BENMYMHAMK ons pacyeTa napamMeTpoB 3aBeCbl MPUHUMAIOT.

AaBneHue ( py ) v yaensHbIn obbem (1] ) napa B konnektope 3aBechl;
ckopocTb BeTpa (HF, );

NNOTHOCTb b (Temnepatypa £, ) BO3Lyxa;

BbicoTa ( A ) u nepumeTp ( F) 3aLLmLLaeMon 30Hbl 00bEKTa;
BblCOTa BEPXHEW KPOMKU OrpaxaeHus Hag, KonnekTopom (% );
BbICOTa OMopbl KOrnekropa (Ezn ).

J1.2.1 PaccuutbiBaloT cnegyowime BefMYUHLI.

J1.2.1.1 PacctosHue ¥, M, OT KONneKkTopa 3aBechl 40 3alumaemMoro obbekra
A =025H,

rae A - BbiCOTa 3allWLLaeMOi 30HbI OGLEKTa, M.
N.2.1.2 AnvHa konnektopa Ly n, M

Log=P+8X%,

roe P - nepumeTp 3awuiaeMoro obbekTa, M.
11.2.1.3 VIHTeHCUBHOCTL Mofayu napa u3 oTBepCTwii konmnektopa [y #y , kr/(m 2 -c)

AE CE+HE

K
o= 2 X m (2] (P2 ,

-1 )2\ B

—

rae [ - MNOTHOCTb napa, kr/m3 ;
W) - ckopocTb Beixoaa napa, M/c;
Py - AaBneHue napa B KonnekTope, MMa;
] - ynenbHbIii 06bem napa B konnektope, M3 /kr;

Py - aTMocdepHoe fgasnenue, la;

X - nokasartenb agmnabatbl napa (4ns neperpeToro napa npuHat & = 1,3, Ans HacblweHHoro napa & = 1,135).

(3umHero)

nepvoaa,

(n.1)

(n.2)

(n.3)
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11.2.1.4 QnameTp oTBEPCTMI Ha KonnekTope dy , M

>

o I 13 JRE:
.:f,j:[ BWBJ : = (n.4)
o F¥p

rae py - NNOTHOCTL BO3AyXa, Kr/M3 ;
W, - ckopocTb BeTpa, m/C.

Ecnu no ycnosuam pacyeTta 3agaetca amameTp OTBepCTMVI f.fn , TO clneayetT onpeaernnTb BbliCOTY 3aBEeChbl HB , M

W
H, = XD’333 _ dn,rﬁﬁ? ) F’B_B_ (1.5)
Po ¥
J1.2.1.5 PacctosiHus mexay OTBepCTUSMU |, M
i= i (J1.6)
:I:I , .
rae j - BbicOTa BEPXHEN KPOMKW OrpaXkaeHus Hag KOmNreKTopoMm, M.
J1.2.1.6 KonuuyecTtBo oTBepcTUin 3 , LUT.
2= % +1. (.7)
11.2.1.7 OnameTtp konnektopa £ .., M
Do =183 . (n.8)
N.2.1.8 Pacxon napa & , Kkr/c:
G, =0,785-@-dd -1 pg- Wy, (n.9)
roe ¥ - koadppmumeHT pacxoga napa vepes oreepctue (4 ot 0,6 oo 0,8).
J1.2.1.9 O6was BbicOTa orpaxaeHusi Ezc,rp, M:
hogp =4 + g, (n.10)
rae % - BbICOTa OMOPbI KOMNEKTOPa, M.
J1.2.1.10 PaccTtosiHne OT orpaxaeHus 0o Konnekropa XI, M:
Ay =0254. (J1.11)
J1.2.1.11 nvnHa orpaxkgeHusi Lorp! M:
E.DPP:LM+BX1. (J.12)

Yka3aHHbIA MOPSAOK pacyeTa MpoBOAAT MOCMe OPUEHTUPOBOYHOTO BblIGOpa 3HaAYeHW OaBneHust napa U guvametpa
OTBEpPCTUIA B kKonnekTope no tabnuvue J1.1.
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Ta6n|/|u,a J1.1 - N\ameHeHne BbICOTbI 3aBECHI B 3aBUCMMOCTU OT AnameTpa OTBepCTVIIZ 1 gaslieHna napa

A @, MM
103 Na
3 4 5 | 6 | 7 8 9 10
WB =2 mM/c
3 3,30 4,05 4,7 53 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 55 5,80
5 3,00 3,60 4,15 4,80 5,25 57 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 -
WB =4 m/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 54 5,8
8 2,70 3,30 3,80 43 4,80 52 5,6 6,0
9 2,90 3,45 4,00 4.5 5,00 5,5 59 6,3
10 3,10 3,74 4,30 4.9 5,40 59 6,4 6,8
12 3,30 4,10 4,70 51 5,90 6,4 6,9 7,4
15 3,60 4,40 5,00 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
MpumedaHna

B Tabnuue J1.1 B BepTuKanbHOM rpade AaHbl 3HAa4YEHMS OABMEHMSA napa, B rOPU3OHTaNIbHOM - AMaMeTpbl OTBEPCTUN, a B
nepeceyeHn ropm3oHTarnbHbIX U BepTUKanbHbIX rpad - BbICOThI NApoBbIX 3aBec (BbiCOTa 3alUMLLaeMbIX 30H) B MeTpax.
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Tabnuua J1.1 coctaBneHa ans ckopocten BeTpa 2, 3, 4 n 6 m/c. Mpu GonbLUMX CKOPOCTSAX BETpa YKa3aHHbIE BENUYMHBI
cnefyeTt NpUHMMAaTh TakMMKU Xe, YTo U anst 6 m/c. Tabnuua gaeT BO3MOXHOCTb OLIEHUTb HEOOXOAMMOE 3HaYeHVe LaBMeHUst
napa M COOTBETCTBYHLUNA eMy OMaMeTp OTBEpPCTMI Ansi obecneyeHms TpebyeMon BbICOTbI 3aBeChl (BbICOTbI 3aLLMLLIaEMOro
obbekTa).

[lns ogHoro u Toro e AaBneHust napa BbicoTa 3aBechbl OyaeT TeM Gonblue, Yem Gonblue gnameTp oteepcTuin. OgHako ¢
yBenuyeHnem auvameTtpa OyaeT yBenuumBaTbecs U pacxod napa. CrnegyeT noabupaTtb AaBreHve napa v guametp oTBEPCTUM
Takum obpasom, 4ToGbl Obinv obecnedeHbl Tpebyemasi BbiCOTa 3aBechbl U Hambonee 3KOHOMUYHbLIN OTGOp napa. Ouametp
OTBEPCTUIA CrieayeT NPUHMMaTb HaMMEHbLUUM U3 BO3MOXHOIO (HO He MeHee 3 MM) ANsl Kakaoro AaBleHus napa.

NMpunoxeHne M

TPEBOBAHUA K BOAAHOMY OPOLUEHUIO TEXHOJNTIOMMYECKOIO OBOPYOOBAHUA

M.1 [Ona npegoTBpalleHus yBenuyeHWsl MacliTaba aBapuyM MNpu  MNoXxape TexHorormyeckoe o6opyaoBaHue
NMPOM3BOACTBEHHbLIX OOGLEKTOB [OSKHO ObITb 3alUMLLEHO OT TEMSIOBOTO M3MyYeHWUsl YCTaHOBKaMW BOASIHOTO OPOLUEHUS
(noxxapHbIMK NadheTHbIMM CTBOIaMU, CTaLMOHaPHBLIMU YCTaHOBKaMMW BOASIHOTO OPOLUEHNST).

M.2 lMNoxapHble nageTHble CTBOMbI YCTaHABNNBAKOTCA:

- Ha HapyXHbIX ycTaHoBKax kateropuin AH, BH n BH - ons 3awmtbl KONOHHLIX annapaTtoB BbicoTon Ao 30 M, cogepKaLimnx
roptoune rasel (IT), nerkoBocnnameHsiowmecs (J1IBXK) un roproune xugkoctn (MK), a Ha HedpTenepepabarbiBaoLux,
HeTEXMMUNYECKNX, XMMUYECKMX W rasonepepabaTtbiBaloLMX Npeanpuatvax - And 3awuTbl annapatoB M obopyaoBaHus,

cogepxawmx I'T, JIBX n MNX;

- Ha CbIpbeBbIX, TOBApHbIX W MPOMEXYTOUHbIX CKknagax (mapkax) - AN 3aWuTbl LWAPOBbIX W TOPU3OHTambHbIX
(UMNMHOpPUYECKMX) pe3epByapoB CO CXMKEHHBIMU yrnieBogopoaHbIMu razamu (CYT), NBXK u MK nog nasneHnewm;

- Ha cnuBoHanmBHbIX acTtakagax CYT, JIBX n MK - ons 3awmtbl KOHCTPYKUMIA 3CTakad U LMCTEPH MNOABWXHOMO COCTaBa.

M.3 JlachbeTHble CTBOMbI yCTaHaBMAMBAOT CO CTaUMOHaPHbLIM MNOAKIYEHMEM K BOOONPOBOOHOW CETU.

M.4 KonuyectBo u pacnonoxeHue nadeTHbIX CTBOMOB [Ans  3awuTel obopygoBaHus (KpoMe  pe3epByapoB),
pacnonoXeHHOr0 Ha HapYyXXHOW YCTAHOBKE, ONPedEensitoT, UCXOA4S U3 YCMOBWUIA OPOLUEHWUs 3aluMLiaeMoro obopyaoBaHus He

MeHee YeM OfHOW KOMMAaKTHOW CTPyen.

Konuyectso 1 pacnonoxeHue nadeTHbIX CTBONOB And 3awmnTthbl pesepsyapoB ¢ CYI u JIBX nog aasneHnem onpegensitor
13 YCroBUS OPOLLEHNS KaXKAOM TOYKN pe3epByapa He MeHee YeM OOHOW KOMMaKTHOW CTpyeMn.

OpolueHne NpoBoAAT OQHOBPEMEHHO FOPSILLLETO U CMEXHBIX C HUM pe3epByapoB (KOMOHH).

M.5 JladbeTHble cTBOMbI ANst 3aWMTbI OTKPbITHIX XEeNe3HOQOPOXHbIX CIIMBOHANMBHbIX 3CTaKaz Kak OAHOCTOPOHHMX, Tak U
ABYXCTOPOHHMX, OOIMKHbI ObiTb pacnonoXeHbl Mo ob6e CTOpPOHbI 3cTakagbl C TaKMM pacyeToM, 4ToObl obecnevmBanoch
OPOLLEHNE KaXOO0W Xerne3HOOOPOXHOW LIMCTEPHbI U KaXXOOW TOYKM KOHCTPYKUMU 3CTakadbl MO BCEN ee ANNHE He MeHee YeMm
ABYMsi KOMNAKTHbIMU CTPYSIMMU.

M.6 IlacbeTHble CTBOMLI CNeayeT ycTaHaBnuBaTh Ha PAcCTOSHUN HE MeHee:

- 15 M oT 3awuuwaemoro 06OPYAOBAHWA HAPYXXHOW YCTAHOBKW, >XEIe3HOAOPOXHON CRMBOHANMMUBHOWM 3CTakajbl,
XENe3HOOOPOXHbIX LMCTEPH. [lonycKaeTcs yMeHbLUeHne paccTosHMs OT nad)eTHoro cTeona Ao 3almiaemoro obopyaoBaHus
Ao 10 M nmpy ycnosuu Hanmuums Oyo6nupylowmx nadeTHbIX CTBOSIOB UMM MPUMEHEHUS OAWCTaHLUMOHHO YNpaBnsembiX Wnu
OCLMNNMPYIOLLMX NadeTHbIX CTBOMOB;

- 10 M OT OCU CTeHKM Unu oGBanoBaHKs pe3epByapoB (BHe 06BanNoBaHUs UMK OrpaXkaaloLwyxX CTEH pe3epByapos).

J'Ia¢>eTHb|e CTBOIbI N NUX yCTpOﬁCTBa ynpaBneHuna He JOonyCcKaeTca pa3Mellatb B 30HE nencreus napoBblX 3aBeC neyen.
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M.7 NadpeTHble cTBOMbLI ANS 3awWuTbl HaszeMHbIX (Haa3emHbix) pedepByapoB ¢ CYI n JIBXX nog gaesneHuem, a Takke
XKene3HOAOPOXHbIX CAMBOHANMUBHBLIX 3CTakad AOMKHbl YCTaHaBNMBATLCSA Ha cneumanbHbIX adeTHbIX BbILLKaX.

OnTmmaanyro BbICOTY J'Ia(*)eTHbIX BblILLUEK 1 pacnoJyioxXeHne J'Iad.)eTHbIX CTBOJIOB Crieayet onpenenatb NCXoaAa U3 BbIiCOTbl U
pacnosioxXeHnd O60py,D,OBaHI/I9|, yrnoB HakoHa 1 pacCToAHUA J'Ia(*)eTHOFO CTBONA OT 3aluLLIaeMoro oobekTa.

B HeO6XO,D,VIMbIX crnydadax gonyckaeTcda npuMeHeHne ocuninnpyrowmnx J'Ia(.beTHbIX CTBOJ10B.

M.8 Tpu BbicoTe KOMOHHbLIX annapatoB G6onee 30 M ux 3awuTy Ha BbicoTe Oonee 30 M cnedyeT OCYLLECTBASTb
CTauMOHapHbLIMW YCTaHOBKaMM OPOLLEHMS.

B Tex cny4dadx, Korga 3aliuTta KOJIOHHbIX annapaTtoB Unn apyroro o6opy,q03aHM9| I'Ia(*)eTHbIMI/I CTBOJTaMN HEBO3MOXXHaA UINn
Heuenecoo6pasHa, nx cnegyet 3awmuatb CtTaunMoHapHbIMU yCTaHOBKaMu BOAAHOIO OpoLleHnA Ha BCHO BbICOTY.

M.9 Pesepyapbl ¢ CYI n JIB)K nog paBneHMeM B ChIpbEBbIX, TOBApPHbIX WM MPOMEXYTOYHbIX CKnagax (napkax)
AOMNONMHUTENBHO K NadeTHbIM CTBONAaM AOMKHbI UMETb aBTOMaTUYECKUE CTaLMOHaPHbIE CUCTEMbI BOASIHOIO OPOLLUEHWS.

M.10 HasemHble (HagsemHble) pesepsyapbl ¢ JIBX u DK o6bemom 5000 m3 un Gonee momkHbl GbiTb 060pYOOBaHbLI
CTauMoHapHbLIMU YCTaHOBKaMUN BOASHOIO OPOLLEHMS C BO3MOXHOCTLIO MOACOEANHEHNS NEPEOBUKHON NOXaPHOM TEXHUKN.

Ons pesepByapoB C TENnousonsuueidn M3 HeroplouMx MatepuanoB [OOMyCKaeTcs He MNPUCOEAMHSITb CTauMoHapHYH
YCTaHOBKY BOASHOTO OPOLUEHUSI K MPOTMBOMOXapHOMY BOAOMPOBOAY; MPU 3TOM Cyxue TpybGonpoBoabl ee [OoMkKHbl BbiTh
BblBEZEHbI 3a Npeaernbl orpaxaeHnsi pesepeyapoB 1 060pyaoBaHbl COEANHUTESNbHBIMY FONTOBKaMM 1 3arnyLKaMu.

Momayy BoAbl HA OpPOLUEHME Ha3eMHbIX (Had3emHbix) pesepsyapoB ¢ JIBXK n MK obbemom meHee 5000 M3, a Takke
Ha3eMHoro obopynoBaHUs NOA3EMHbIX pe3epByapoB AOMNYyCKaeTcs NpeaycMaTpmBaTh NepeaBUKHON NOXaPHOW TEXHUKOW.

M.11 3anac Boabl A4ns NPOTMBOMOXAPHOW 3alLMTbl OOMMKEH obecneynBaTb OpolleHue 3awuuiaemoro obopygoBaHus B
TeYeHne pacHeTHOro BpeMeHu, HEOBXOAMMOTO Ansi MOATOTOBKM K TYLLUEHWUIO U HEMOCPEACTBEHHO ANs TyLUeHUs noxapa.

M.12 Pacxoa Boabl Ha CTauMoHapHble YCTaHOBKM OPOLLEeHUA A0JKEH NPpUHNMaTbCA ANA:

- HapyXHbIX YCTAHOBOK - MO annapaTtaMm KOSIOHHOrO TuMa, MCXOAs U3 CyMMbl pacxO[oB BOAbl HA OXNaXKAeHWe YCIOBHO
ropsiLen KOMOHHbI U CMEXHbIX C HEW KOMOHH, PacrnofoXeHHbIX Ha pacCTOSHMM MeHee OBYX ANAaMETPOB HanbornbLUeln ropsen
WM CMEXHOW C HEN KOMOHHbI;

- CbIPbEBbIX, TOBAPHbIX M MPOMEXYTOYHbLIX CKNagoB (mapkoB) co cdepudecknmn pesepsyapamm ¢ CYI u JIBX noa
JaBneHneM, Ha OQHOBPEMEHHOE OpOLLEHNE YCITOBHO FOpsiLLLEro pesepByapa U CMEXHbIX C HUM pe3epByapoB, PacronOXeHHbIX
Ha pacCTosHUM MeHee AuameTpa Haubomnbluero ropswero WM CMEXHOro C HUM pesepByapa, a Ans FOPU3OHTarbHbIX
(umnuHgpuyeckux) - cornacHo Tabnmue M.1;

- CbIpb€BbIX, TOBAPHbIX W MNPOMEXYTOYHbIX CKNadoB (MapkoB) C Has3eMHbIMU (HAA3EMHbIMU) M30TEPMUYECKUMMU

pesepByapamu ¢ CY[ Ha OQHOBPEMEHHOe OpoLUeHME YCIOBHO OPSILLErO pesepByapa W CMEXHbIX C HUM pe3epByapos,
PacronNOXeHHbIX HAa PACCTOSAHUM TPEX U MeHee AMaMEeTPOB HAaMBOMbLLErO rOPSILLIErO UM CMEXHOO C HUM pesepByapa.

Tabnuua M.1 - Yicno ogHOBPEMEHHO OpoLLaeMblX FOPM3OHTanNbHbIX (LMNMHAPUYECKNX) pe3epByapoB

PacnonoxeHue pesepsyapos O6beM eauHNYHOTO pesepsyapa, M3

25 50 100 160 175 200
B oguH psg 5 5 5 5 3 3
B oBa psga 6 6 6 6 6 6
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M.13 NHTEHCMBHOCTb Nogadn BoAbl HA oxnaxaeHue NOBEPXHOCTU O60pyﬂ,OBaHl/IF| ana crayMoHapHbIX YCTaHOBOK BOOAHOIO
opoLwleHna aoJjrKHa NpuHnMaTbCA HE MeHee HOPpMaTUBHbIX 3Ha4YeHun, npunBegeHHbIX B Ta6r||/|uax M.2 n M.3.

Tabnuua M.2 - HopmaTrBHasi MHTEHCMBHOCTb OPOLLEHUS MOBEPXHOCTY 3aLuuULLaeMoro o6opyaoBaHus

HanmeHoBaHue 060pynoBaHMS MHTeHCUBHOCTb Nofaum Boabl,
n/(m2-c)

Cdhepuyeckne n umnuHapuyeckmne pesepyapsl ¢ CYI n J1BX,
nog AaBneHnem:

noBepxXHOCTN 6e3 apmaTypbl 0,1
NOBEPXHOCTU B MECTaxX pPacronoXeHus apmaTtypbl 0,5
KonoHHble annapaTsbl:

C OTMETKM YCTaHOBKM annapara 4o oTMeTku 20 m 0,1
c otmeTkn 20 M 1 cBbiLe 0,2

Tabnuua M.3 - HopmaTtuBHas MHTEHCMBHOCTb OPOLUEHWUS Ha3eMHbIX (Hag3eMHbIX) pe3epByapoB AMs XpaHeHusk HedpTn u
HedTenpoayKToB

Cnocob opolueHnss pesepByapoB MHTeHCMBHOCTb Nnogaun Bogpl, n/c,
Ha OWH METpP OJNHbI
OKPYXXHOCTHU MOOBUHbI
ropsiLiero OKPYXHOCTH
pesepByapa cocegHero
pe3epByapa

1 CTaumoHapHas ycTaHOBKa BOASAHOrO OPOLLEHMS ANis
pes3epByapoB BbICOTOWM CTEHKM, M:

- bonee 12 0,75 0,30
- 12 n MeHee 1 Ons pe3epByapoB C NiaBaloLwen Kpbiwen 0,50 0,20
2 lNepenBwkHasa NoXxapHasa TEXHUKA 0,80 0,30

M.14 Py4HOM nNycK OWUCTaHUMOHHO ynpaBnsaeMbiX NadeTHbIX CTBOMOB U CTaUMOHAPHbIX YCTAHOBOK BOASIHOMO OPOLLEHMS
OOmKeH OblTb MpeaycMOTpeH Kak HEenocpefACcTBEHHO C MecTa y KOmnbLeBOW CeTW MpOTMBOMOXapHOro BogonpoBoda 3a
npegenamym oTbopTOBKM OBOPYAOBAHUA WNKU 3aLLUMTHOrO OrpakAeHUs pesepByapOB Ha pPaccTosHUMM He MeHee 15 M ot
3awmiiaemoro 0bopyaoBaHus, Tak U AUCTaHLUMOHHO U3 NOMELLEHMS C MOCTOSIHHBIM NPUCYTCTBMEM NepcoHarna (onepaTopHon).

M.15 Tun, KONMYECTBO 1 OCOBEHHOCTM PaCCTaHOBKN OPOCUTENEN CTaUMOHAPHbIX YCTAHOBOK BOASIHOTO OPOLLEHUS, a TakkKe
pexum ux paboTbl (OaBneHve nepen OpPOCUTENSAMW, pacxod BOAbl, AUCMEPCHOCTb pachbifia) AOMKHbl ObiTb onpeaeneHsbl
Ucxoas W3  YCNOBWSI PaBHOMEPHOIO OPOLUEHMS BCEX 3allMLiaeMblX MOBEPXHOCTEW C 3a4aHHOW WHTEHCUBHOCTLIO,
obecneymBaroLLen TENNOBYH 3alMTy 060pyaoBaHus.

MpunoxeHne H

METOA ONPEAENEHUA TPEBYEMOW EE30MNACHOW NNOLWALN PASFEPMETU3ALIUN

HacTtoawwmn wmetoq npegHas3Ha4vyeH Ana onpegerneHnd OesonacHon nnowaaun pasrepmeTmnsaumnm O60py,lJ,OBaHI/IF| n
nomMeLLeHnn (TaKaﬂ nnowangb C6DOCHOFO cevyeHna npeaoxpaHnTenbHoro yCTpOI7ICTBa, BCKpbITNe KOTOpOIZ B rnpouecce cropaHua
CMeCU BHYTpPU o6opy,qoaaHms:| nnn nomMelleHna no3BondeT COXpPaHUTb nocnegHune OT pas3pylleHua nnm p.ed)opmauvwl), B
KOTOPbIX o6pa|.|.|,ar0Tcs:| ropto4ymne rasbl, XUOKOCTU UK Nblnn, cnocobHble co3gaBaTb C BO34yXOM B3pblBOONMACHbIE CMECH,
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cropatoLue namvHapHo unu TypbyneHTHO BO (hpOHTaNbLHOM pexume.
MeTtoa He pacnpoCTpaHSETCA Ha CUCTEMbI, CKITOHHbIE K 4ETOHALUMU UM OObEMHOMY CaMOBOCHITAaMEHEHMUIO.
H.1 CywHocTb MeTOoAa

EGBOHaCHyI'O nnowanb pasrepmMetu3aunmn onpenendarT Nno pacyHeTHbIM cbopmynaM Ha OCHOBE [daHHbIX O MapamMeTpax
O60py,lJ,OBaHI/IF|, nokKasarendax noXXapo-B3pbIBOOMACHOCTU NOPOYNX cmecen, YCNnoBnAxX BOSHMKHOBEHUA N pa3BUTUA npouecca.

Metoa yCTaHaBnnBaeT 3aBUCUMOCTb 6e3onacHon nnowagmn pasrepmeTusauunm ot obvema O60py,D,OBaHVIﬂ nnn nomMmeweHnsa
N MakcumalnbHO OOonyCcTUMOro AdaBlfieHna BHYTpU Hero, AaslieHnda WU TemMneparypbl TEXHONOrM4YeCcKon cpenbl,
TepMoaAnHaMU4eCKX 1 TEPMOKUHETUYECKNX NMapaMeTpoB roproqe|7| cMecu, yCﬂOBI/II;I ncrevyeHund, cteneHn Typ6yﬂeHTHOCTI/I.

H.2 ®opmynbl ansa pacyeta 6e3onacHOW nnowagu pasrepmMeTusaumum TEXHOJNIOrMYyeckoro obopyaoBaHusi €
rasonapoBbIMU CMeCSMHU

H.2.1 EGSOHaCHle nnowanb pasrepmMmeTn3almm TexXxHoJ10rm4eckoro O60pYD,OBaHWiI C rasonapoBbiMy CMeCAMU onpeaenaoT
no cnegywwnm 6e3pa3mepr|M KputepunalnbHbIM COOTHOLLUEHUAM!

o LB =D

—f—E!-- 1) , (H.1)

ana cocynoB, pacCHUTaHHbIX Ha MakCcummalribHOe OTHOCUTENIbHOE OaBlieHWe B3pbiBa 1 {T[m =2 (I'Ipl/l OOHOBpPEMEHHOM

BbINOMHEHUN YCIIOBUS Py, > 21" ).

W:_:'D,.g I(HS_T[??!:I

M'E , (H.2)

ANA COCyAO0B, BbIAEPXUBAIOLWMNX AABIEHNE B3pbIBA B ANANa3oHe OTHOCUTENbHbLIX 3HAYEeHWUIA 2 < T, < TT,,.

B dopmynax H.1 u H.2 npuHatel cnepywowime obo3HayeHus (MHOEKCbl i, i, &, # OTHOCATCA COOTBETCTBEHHO K
HayarnbHbIM MapameTpaM, napameTpaMm roproyert CMecu, XapakTepucTukam ropeHWs B 3aMKHYTOM cocyde, MaKCcMMarbHbIM
OOMYCTUMBIM 3HAYEHUSAM):

Fm
M,, = == - OTHOCUTENbHOE MaKcMManbHO AONYCTMMOE aBreHne B Cocyae, KOTOpoe He NpMBOAUT K ero aedopMaumm um
Py
(nnn) paspyLueHunio;

Py - abconTHOE MakcuMarnbHO AOMYCTUMOE [aBneHune BHYTPW cocyaa, KOTOpOe He NPUBOAUT K ero Aedopmaumu un
(nnn) paspyLuenuio, Ma;

2y - abconoTHoe HavanbHoe AaBneHVe roproyet CMecK B annapare, NPy KOTOPOM MPOUCXOAUT UHULIMMPOBaHUE ropeHus,
MNa;

7' - abconoTHoe JaBrneHne B NPOCTPAHCTBE, B KOTOPOE MPOUCXOAUT UCTEYEHWE, B MOMEHT JOCTMXKEHUSI MAKCUMAasibHOMO
AaBreHus B3pbiBa BHYTPY annapata (aTmocdepa, bydepHasa emkocTs u 1.1.), Ma;

Py y ;
T[B = — - OTHOCUTENbHOE MaKcuMarbHoe aaBneHne B3pbiBa JaHHOW roptoden cMecu B 3aMKHYTOM cOocyae,
B

P, - abconoTHoe MakcuMmarbHOe [JaBfeHue B3pbiBa AaHHOW roproder CMecu B 3aMKHYTOM cCOCyde MpU HayarnbHOM

AaBneHun cmecun 2y, MNa;
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E!- - KOA(hPMUMEHT pacLUMpeHnsa NPOAYKTOB CropaHnsa cMecy;

¥ - cdakTop TYpOYneHTHOCTW, NpeacTaBnsOLLMIA coBO B COOTBETCTBUMM C MPUMHUMIOM [yn-MuxenbcoHa OTHOLLEHWE
AeNCTBUTENbHOW NOBEPXHOCTU (DPOHTA MraMeHW B annapate K NOBEPXHOCTU cdpepbl, B KOTOPYI MOXHO cobpaTb NpoayKTbl
CropaHus, HaxoAsWmecs B AaHHbIA MOMEHT BPEMEHW BHYTPU COCyaa.

Komnnekc nogobusa [ npencraendaeTt cobol C TOYHOCTbIO 40 NOCTOAHHOMO MHOXUTENS npoun3eeneHne oByx OTHOLLEHWUN -

ahbekTMBHON Nnowaam pasrepmeTmsaunmn K BHYTPEHHEN NOBEPXHOCTU ChepuyecKoro cocyda paBHOrO obbemMa M CKOPOCTU
3BYyKa B MUCXOOHOW CMECH K HavanbHOW HOpMarbHOM CKOPOCTU NSIaMeHN:

05
W= | T 7 R (H.3)
T L Y B

! Uy

rme H - koaddumumeHT pacxoda nNpu MCTEYEHMU CBeXel CMecu W (Unu) NpPOAYKTOB CropaHusi 4epes YCTPOMUCTBO
B3pbIBOpa3pexeHus (npegoxpaHuTensHas membpaHa, knanaH, pasrepMeTvsaTop v T.0.);

F - nnowaab pasrepmetusaumn (C6pOCHOro CeYeHnst), M 2;

[ - MaKcMMarbHbI BHYTPEHHUIT 06BEM COCYAa, B KOTOPOM BO3MOXHO 0BpasoBaHme ropioyeit rasonaposon CMecu, M3 ;
& - yHuBepcanbHas rasoBas noctosiHHasi, pasHas 8314 [x/(kmonb-K);

T

u; - Temneparypa roptoyen cmecu, K;
M} - MONneKynapHas macca roptoyen cMecu, Kr/KMorb;

Si'..!!- - HOpMaribHaaA CKOPOCTb pacnpoCTpaHeHUA niamMeHun npu HavalnbHblX 3HA4eHUAX daBrneHna U temnepartypbl roproqel7|

cmecu, M/c;
Ty - umcno "nn” (3,14).

H.2.2 ®opmynbl H.1 1 H.2 moryT 6bITb UCNOMNb30BaHbl Kak Ansa onpedeneHns 6esonacHou nnowaan pasrepmetusauymm =
npy NpOEKTUPOBaHWK annapaTos Mo MakCUMarbHO AOMYCTUMOMY OTHOCUTENbHOMY [aBMEeHWo B3pbiBa B Hem T, (npsamas
3afaya), Tak U OnA onpedeneHus MakcumanbHO AOMYCTUMOrO HavanbHOro [OaBMeHusl roplovern cmecu py B annapare,

paccuMTaHHOM Ha MakCuManbHOe [OaBleHne p,.,, C Y& UMEWMMCH COPOCHBIM MIOKOM Nnowadblo &, Hanpumep npu
aHanuae aBapui (o6paTHas 3agada).

H.2.3 ®opmynbl (H.1) n (H.2) oxBaTbiBalOT BECb Anana3oH BO3MOXHbIX AaBfieHWIA B 060pyA0BaHUN C Pa3NIUYHON CTENEHBLIO
HerepmMeTN4HoCTN 1< T, =TT, .

H.2.4 ToyHoCTb onpefeneHus gumameTpa copoOCHOro cevdeHms no MHXeHepHbiM popmynam H.1, H.2 B cpaBHEHUU C TOYHBIM
KOMMbIOTEPHBIM peLleHneM cucteMbl AnddepeHumanbHbIX ypaBHEHU ANHAMUKK pa3BuTUS B3pbiBa cocTasnsieT okono 10%.

H.3 CteneHb BNUAHUA pasnUyYHbIX NapameTpPoB Ha 6e3onacHyl Nrowaab pasrepMeTUsaumMyM TEXHONMOrMYEeCKoro
obopyaoBaHUA € ra3onapoBbIMU CMECAMMU

H.3.1 B HacTosiliem MeToae peanun3oBaH MOAXOM4 K pacyeTy nowiaan COPOCHOrO CeYeHus, 3akruvalowuincs B yyete
BMUSHNA pasnuyHblX NapameTpoB M YCroBWUIA Ha GesonacHylo nnowaib pasrepMmeTusaumn nocpeacTBOM COOTBETCTBYHOLLEIO
M3MeHeHnss apPEKTUBHOIO 3Ha4YeHUsa dakTopa TypOyneHTHOCTU (OTHOLWEHME dhakTopa TypOYyneHTHOCTU K Ko3ahduUMeHTy
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pacxoga).
H.3.2 Pacyer 6esonacHo/ nnowaauM pasrepmeTusaumm MpoBOAWTCH, Kak MpaBuro, Ans Havbonee onacHbIX
(okonocTexnomeTpuYeckoro cocrtaBa) CMeceW, ecrnnm He [oKasaHa HEeBO3MOXHOCTb MX 0Opa3oBaHUs BHYTPWU 3allyLLaEMOro

obbekTa.

H.4 HesaBucumocTtb dhakTopa TypOyneHTHOCTU OT YCINOBUI pa3BUTUA B3pbiBa B TEXHONOMMYEeCKOM 060pyaoBaHUU
C rasonapoBbIiMU CMECAMU NMPU TOYEYHOM UCTOUYHUKE 3aXKUraHUs

H.4.1 3aBucmumocTb hakTopa TypOYyneHTHOCTU OT YCNOBUIW PasBUTUSA FOPeHUs MOXeT ObiTb npeacTasneHa Ans nonbix
o6bekToB hopmyrnom

1:(1+a!-m-(1+a2-%3?—]- a3+a4-u , (H.4)
o m, — 2

rone @y, @q, 43, @4 - AMNUPUYECKVE KOIDULNEHTBI, Onpeaensiemble no Tabnuue H.1.

Tabnuua H.1 - AMnupuyeckme koadmULNEHThI Ansa pacyeTa daktopa TypbyneHTHocTu 1)

YcnoBusi pasBuTUS ropeHns Amnupnyeckune koapunLmeHTbl
| ! @3 &4
O6bem cocyna |~ Ao 10 M3, cTeneHb HerepMeTUYHOCTM 0,15 4 1,0 0,0

797 1o 0,25
O6bem cocyda | Ao 200 M3, 1 < T, =2

HayanbHO OTKPbITblIE COPOCHBIE CEYEHMS 0,00 0 2,0 0,0
HayarnbHO 3aKpbITble COPOCHbIE CeYeHUsI 0,00 0 8,0 0,0

O6wem cocyna 7 po 200 M3, 2 < M, =TT,

Ha4yarnbHO OTKPbITble COPOCHbIE CEYEHMS 0,00 0 0,8 1,2
HayanbHO 3aKpbITble COPOCHbIE CeYEeHUsI 0,00 0 2,0 6,0

O6bem cocyaa [~ Ao 10 M3 ; cTeneHb HerepmMeTYHOCTU

71797 no 0,04; Hanuamne cBpocHoro Tpy6onposogaa, 1

<L, <2
0e3 opoLLeHMs NCTeKaloLWNX rasoB 0,00 0 4,0 0,0
C OpPOLLEHNEM UCTEKAOLLMX ra3oB 0,15 4 1,0 0,0

I} Ons otcyTcTBylOWwMX B Tabnuue yCroBWUI pasBUTUS TOpPeHUs, Hanpumep Ons o6opynoBaHUs
ob6bemom Gornee 200 M3, dhakTop TypBYNEHTHOCTU onpeaensiioT aKCNepTHo. B Takunx crnyyasix (06bekTbl

obbemom 6onee 200 M3, 0B6bEKTbl C BHYTPEHHUMW SMEMEHTaMW W CTPYMHBLIM W APYrMU BUOAMU

3aXuraHud, a Takxke MHepUunOHHbIMA C6pOCHbIMI/I anemMeHTamMmn n T.I'I.) onpeaerneHune ©e3onacHon nnowaan
pasrepMmeTusauunm criegyet OCyLeCTBNATb C MCNOJ1Ib30OBaHUEM NporpamMm pacyeTta AuHaMunkn B3pbiBa.

[ns nonbix annapaTtos o6bemom MeHee 1 M3 dhakTop TypbyneHTHocT K. cocTaensieT ot 1 Ao 2.

C pocTom obbema annaparta aktop TypbyneHTHOCTU yBernMumMBaeTca 1 AN nonbix annapatos o6bemom okorno 10 m3

cocTaBnseT ot 2,5 40 5 B 3aBUCMMOCTM OT CTENEHN HErepMETUYHOCTH (oTHOWeHWe & I7°-667 ) annapara.
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Ona cocynos o6bemom Ao 200 M3 pasnuuHoN OPMbI C HE3HAYNTENBHBIMU BCTPOEHHBIMU BHYTPb aneMeHTamu dakTop
TypOyNeHTHOCTM He MPEBbLILLAET, Kak NpaBsuIo, 8.

H.4.2 BnnsHue hopmbl annapaTta

D,J'IFI annapartoB C COOTHOWEHMeM AONnHbl K OanamMmeTpy OO0 5:1 MOXHO cumTaTtb, 4TO (bopma annaparta He BITUAeT Ha
3Ha4vyeHne d.)aKTOpa Typ6yﬂeHTHOCTI/I, T.K. yBeélnn4yeHne noBepxHOCTU nrnamMmeHn n3-3a ero BbITArmBaHuA no daopme annaparta
KOMNEHCUpyeTCA yMEeHbLUEHNEM NMoBEpPXHOCTU B pedyrnbraTte bonee PaHHEro KacaHud ninamMeHn CTeHOK cocyaa.

H.4.3 BnusiHme HavanbHOW repmeTnsauumn annaparta

Ona noneix annapatos o6beMom A0 200 M3 ¢ HayanbHO OTKPbLITHIMU COPOCHBIMM CEYEHUSIMW, HanpuUMep MnoKamu,

3HayeHue akTopa TypOyneHTHOCTU, Kak NpaBuio, He NpeBbIlaeT 2; ANS annapaTtoB C HayarbHO 3aKpbITbIMM COPOCHBIMU
ceyeHusiMM (MembpaHhbl, pasrepMeTu3aTopbl U T.4.) He NpeBbllaeT 8.

H.4.4 BnusHue cTeneHn HerepMeTudHoCTY annapata g f pris 967

YBenuueHue CTeneHn HerepmeTuyHocTn & f V‘lﬁﬁ? B 10 pas ot 0,025 go 0,25, 4TO paBHO3HAYHO YBENMMYEHUIO NNoOLWaamn
pasrepmeTusaumm B 10 pa3 ansg ogHoro v TOro ke annapara, NpMBOAUT K BO3pacTaHuio daktopa TypOyneHTHOCTU B 2 pasa
(ans annapatos o6bemom okono 10 M3 ¢ 2,5 oo 5).

H.4.5 BnuaHne MakcMmanbHO [JOMYCTUMOrO AaBfneHus B annapate (Koppenupyer C  BAUsSHMEM [aBreHus
pasrepmMmeTunsaumm).

Mpn yBENUYEHUN OTHOCUTENBHOMO MaKCMManbHO AOMYCTUMOrO AABMiEHUs BHYTpM annapaTta (NpoYHOCTM annapaTa) B
AnanasoHe 1< T, =2 daktop TypOyneHTHOCTU He n3meHsieTcsi. C pOCTOM OTHOCUTENbHOTO MaKCUManbHO [0MyCTUMOro

fasneHus Bbilwe T, =2 (00 M, = T, ) AN HaYanbHO OTKPbITbIX COPOCHBIX ce4eHnn hakTop TypBYNEeHTHOCTU CHKaeTes ¢ 2

no 0,8, ons HayanbHO 3aKpbITbIX - C 8 po 2. JToT pesynbraTt cornacyetcd C (*)VI3W~IeCKVIMM npencraBneHnamMmn o0 Tom, 4YTO NMpu
fonblliemM 3Ha4YeHUW LaBneHus, KOTOpO€E BbiAepXXnBaeT annapaTt, MeHblle nnowanb CGpOCHOI’O CcevyeHund, a cnenosarternbHo,
(*)pOHT nnamMmeHun noasepraeTca MeHblemMy Bo3MyLlaolemy BO30ENCTBUIO.

H.4.6 BnnsiHne ycnoBun ncteyveHns

Ecnu ucteuyeHne roptoyeit CMecu 1 NpoayKTOB CropaHns OCyLLECTBSETCA Yepes cOpocHoi Tpy6onpoBoa, PacrnonoXeHHbIN
33 pasrepmMeTUsUpYIOLWUM 3NIEMEHTOM M UMEIOLMIA AnamMeTp, NpUBNM3NTENLHO paBHbI AYaMeTpy COPOCHOrO OTBEPCTUS, TO

3HaveHne dakTopa TypOynNeHTHOCTM BHe 3aBMCMMOCTM OT obbema cocyda oT 10 go 15 M3 npuHMMaeTca paBHbIM 4 (Ans

COCY[OB CO CTeneHblo HerepmeTudHoct & f-687 or 0,015 pgo 0,035, Korga oOcHaleHWe COCYAOB CBPOCHBIM
TPY6OMPOBOAOM OMpPaBAaHO MO COOBPAKEHUSIM Pa3yMHOrO COOTHOLLEHMSI XapaKTepHbIX pasMepoB CocyAa U TpyGonposoaa)
npw ycnosum T, < 2.

Mpu ocHalWeHMn cucTembl pasrepMeTusauum OpocuTenem Unu ApYruM aHanorMyHbIM YCTPOMCTBOM, YCTAHOBMEHHLIM B
TpybonpoBoae HenocpeacTBEHHO 3a pa3repMeTM3aTopoM Ansi Nofayn xriagareHTa B MCTEKAloLLYI0 U3 annapaTta CMecb, hakTop
TYpOYyNEeHTHOCTM MNPUHUMAETCH TaKMM >Ke, KakK NpW MCTEeYEeHMM HEMNoCcpeacTBEHHO M3 annapata B aTtmocdepy. OddekT
WHTEeHcUdMKaumMM ropeHust B annapaTe npu cbpoce rasoB 4epe3 TpyOOMNpOBOA MCHE3aeT MpU YBENUYEHUWN OaABIEHUS
pasrepmeTusaumm go 0,2 MlMa npu HavanbHoM aaeneHun 0,1 MMa.

H.4.7 BnusHne ycnoBui pasrepmetTvMsaumn, MrHOBEHHOE BCKpbITME COPOCHOro CeYeHWs MOBbLILWAET BEPOATHOCTb
BO3HWKHOBEHMST BMOPALMOHHOIO ropeHusi BHYTpWM annapata. AMnnuTyga B akyCTUYeCKOW BOrHe BMOPaLMOHHOro ropeHus
mMoxeT gocturatb +0,1 MIla. lNepemelwmnBaHme cMecu, Hanpumep, BEHTUNATOPOM, MPUBOAWT K YMEHbLUEHMIO KonebaHun
OaBneHus.

H.4.8 BnnsiHue npenaTtcTBui U TypOynu3aTopos
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Bonpoc O BINMUAHUN Pa3NNYHbIX I'IpeI'IFITCTBI/IIZ, PacnonoXXeHHbIX Ha NyTU pacnpoCTpaHeHuA nnameHu, n Typ6y]'|eHTHOCTI/I B
cMmecun nepeg d.)pOHTOM nnamMmeHn ¢aBnaeTcda OoAHMM U3 onpenenArwnx B Bbl60pe d:)aKTOpa Typ6yﬂeHTHOCTI/I. Haunbonee
npaBuiibHbIM MEeTOAOM onpeaerieHnsa d)aKTopa Typ6y1'IeHTHOCTVI npu Hann4um BHYTPU annaparta CII0OXHbIX I'IpeI'IFITCTBI/IIZ n
Typ6yﬂI/ISOBaHHOI7I CMECU MOXET CUMTaTbCA METOA, OCHOBAHHbLIA Ha CpaBHEHUn pacquHon n 3KcnepmmeHTaan017| ANHaMUKn
POCTa AaBneHnA (SaBI/ICI/IMOCTb AaslieHue - BpeMﬂ).

Mmerolmecs AaHHbIe YKasbiBaloT, YTO YCKOPEHWE MNaMeHn Ha crneumarnbHbIX NpenaTcTeusx aocturaeT X.= 15 u Gonee
ye B cocygax o6bemom okorno 10 m3 .

Ons  yrneBogopodoBO3adyLUHbIX CMecelt TypOyrneHTHOe pacnpocTpaHeHWe MiiaMeHW C  aBTOHOMHOW reHepauueit
TypOYNeHTHOCTU BHYTPY 30HbI FOPEHUS XapaKTepu3yeTcs MakcuMarnbHbIM (pakTopoM TypByneHTHOCTH, okono X. = 4.

Mpn UCKYCCTBEHHO CO3daBaeMoii M30TPOMHOW TypOyNeHTHOCTU MakcuManbHoe 3HadeHue dpakTopa TypGYneHTHOCTM Mpu
TOYEYHOM 3aXUraHMn He npesbiwaer 4-6. [anbHelillee yBenuueHWe CTerneHW W30TPOMHOM TypBYNEeHTHOCTM MPUMBOAUT K
raleHuio nnameHu.

[ns cocyoB CO BCTPOEHHbLIMW U MOABUXHBLIMU 3NIEMEHTaMMU, BNUSIHUE KOTOPbIX HA 3Ha4YeHne dakTopa TypOyneHTHOCTH He
MOXET ObITb B HACTOSsILLLEE BPEMSI OLEHEHO, HanpuUMep, C UCNONb30BaHWEM NUTEPATYPHBLIX AAHHBIX WU SKCMEPTHLIM METOAOM,
BblOOp chakTopa TYpOYneHTHOCTM AOMKEH OrpaHMYMBaTLCA CHU3Y 3HaYeHneMm X = 8.

H.4.9 KoadbdpuumeHT pacxoma H

KoadbdpmumeHt pacxoga H siBnsietcs aMnvpuyecknm KOSMULMEHTOM, YYUTLIBAKOLWMM BRMSIHUE pearibHbIX YCIoBUiA
MCTeYeHUs Ha pacxopf rasa, onpegeneHHbIn Mo U3BECTHbIM TEOPETUYECKUM MOAENbHBIM COOTHOLUEHUSIM.

Ona npegoxpaHuTEnbHbIX MeMOpaH M pasrepMeTU3MPYHOLLMX YCTPOWCTB C HEMOCPEACTBEHHBIM COpPOCOM MNPOAYKTOB
cropaHusi B atMocdepy, kak npasuno, H=0,61. Mpu Hanuummn cGpocHbix Tpy6onposogos K ot 0,4 oo 1 (Bknroyas cnydai ¢
nogayewn xnagareHta B TpybonpoBoa HenocpeaCcTBEHHO 3a MeMOPaHON).

3HaueHe KoadhuUMeHTa pacxoda Bo3pacTaeT B yKasaHHOM [vanasoHe C YBeNnvMyYeHUMeM CKOPOCTM MCTeYeHUs U
TemnepaTypbl UCTEKAaIOLLEro rasa ¢ pocToM (hakTopa TypOyneHTHOCTH.

MpousseneHne koadduuUMeHTa pacxoda Ha nnowadb pasrepmeTvsaumn L npeactasnsieT coBont apdeKTUBHYHO
nnowaap pasrepMmeTusaummn.

H.4.10 Ananor npuHumna Jle Watense-bpayHa
CornacHo kpuTepmanbHOMY COOTHoLeHMIo (H.1) oTHocuTenbHoe U3bbITOUHOE AaBneHue

2

(M, — 1) ~ % . (H.5)

TeopeTuyeckne n akcnepumeHTarnbHble UCCregoBaHMs Mnpouecca CropaHus rasa B HerepmMeTudHOM cocyde Mo3BOnunm
ycTaHoBUTbL aHanor npuHuuna Jle Watense-bpayHa: rasognHamunka ropeHus rasa B HerepMeTMdHOM cocyde pearvpyer Ha
BHeLLHee U3MeHeHVe YCNOBWI MPOTeKaHus npouecca B TOM HanpasreHuw, npyv KOTOpoM 3pdEKT BHELIHero BO3gencTBus
ocnabnsiercs. Tak, yBenuueHue C LENbl CHWKEHUS OaBneHus Mmnowagum pasrepmetusaumu & B OecATb pa3 B cocyae

obbemom nopsiaka 10 M3 conpoBoXaaeTcs yBenuueHnem daktopa Typbynusaumm B ABa pasa. dusmueckoe o6bSCHEeHMe

HabnogaeMoro sIBNeHUs JOCTaTOMHO MPOCTOE: C YBENUYEHWEeM MMowaaM pasrepMeTusauMu Bo3pacTaeT Bo3Myluawollee
BO3feNcTBMNE Ha PpOHTE NNamMeHu.

N3GbITouHOE AaBrEHe KOPPENMPYET COMMACcHO KPUTEPUANbHOMY COOTHOLLEHMIO 1.5 C OTHOLLEHNEM (- f |.L)2 , @ He MpocTo

¥.. Kak nokasanu nccnenoBaHusi, YMeEHbLUEHUE pa3Mepa sueiriku TypOynmavpytoweid peweTku, NpuBoAsLLIEN K BO3pacTaHUIO
dhaktopa Typbynusaumu B 1,75 pasa (c 8 o 14), CONPOBOXKAAETCS CYLLECTBEHHO MEHbLUMM YBEIMYEHUEM OTHOLEHMS ¥/ L -
vk B 1,11 pasa. CkasaHHOe HeoBX0OMMO yunUTbIBATL NpU hakTope TypbyneHTHocTn K = 5.
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H.5 OnpeaeneHne HopManbHOW CKOPOCTU pPacnpoCTPaHeHUs NIIaMeHU U TepMOAUHAMUYECKUX NapaMeTpoB

H.5.1 HopmanbHasi CKOpOCTb XapakTepu3yeT peakLMOHHYI0 CMOCOOHOCTb FOpHOUMX Fra3oBbiX CMECEN Mpu (PpOHTanbHbIX
pexumax ropeHusi. Hambonee nepcnekTMBHbIM SBNSETCS SKCNEPUMEHTaNbHO-PaCHETHbIN METO, ONTUMM3aLUKN, NO3BONSHOLLNIA
onpenensitb HopmarsbHYH CKOPOCTb B 6oMOe MOCTOsIHHOro ob6bema B LUMPOKOM AuanasoHe Temnepatyp v AaeneHun. Metoq
msnoxeH B [OCT 12.1.044.

Bxogswaa B KpuTepuanbHble cooTHoweHusa H.1 u H.2 B coctaBe komnnekca nogobusa [F (cooTHoweHue H.3)
HOpMarbHas CKOPOCTb pPacnpoCTPaHeHUs NaMmeHu Su!. npv gaBneHun U Temnepartype, COOTBETCTBYIOLWMX Hayany pasBuTus

npouecca ropeHunda, MOXeT ObITb onpegernieHa J3KCcnepumMmeHtaribHO WM B3dATa W3 HayHHO-TeXHMHeCKOVI nmTeparypbl,
I'IpOLIJG,D,LIJGVI OUEHKY OOCTOBEPHOCTU NpuBEAEHHbIX B Hen gaHHbIX. Ecnn gaHHble no Hopmaanon CKOPOCTU MNMpn XapaKTepHbIX
ana  TexXHONnorn4eckoro npouecca paBneHunsa F n TeMneparype T OTCYTCTBYKOT, TO B OrpaHuM4eHHOM [uana3oHe
QKCTpanondaumMm MOXHO BOCMNOJb30BaTbCA AJ14 OLLEHKN (bopMyn0|7|

n m
s -5 |2 X (H.6)
H:‘ HI::' T
F2 0

roe &, - U3BECTHOE 3HAYeHMe HOPMAIbHOWM CKOPOCTU MPU AaBMNEHUN u Temnepatype 7;;
u, 20 a

# W M - COOTBETCTBEHHO Bapuyeckun 1 TemnepaTypHbli NokasaTenu.

B amanasoHe gasnenun ot 0,04 go 1,00 MlMa n temnepatyp ot 293 go 500 K gns ctTexnomeTpudecknx cmecen metaHa,
nponaHa, rekcaHa, rentaHa, aLeToHa, n3onponaHona n 6eH3ona ¢ Bo3ayxoMm Gapuyeckunii nokasartenb C POCTOM AaBneHus U
TemnepaTtypbl CBEXel CMecu yBenuumBaeTca W HaxoguTtcs B guanasoHe oT 3,1 go 0,6. lNpu 3HadeHnax paeneHus u

Temnepartypbl, 6nMM3kMx K aTMocepHbiM, Bapyuyeckuin u TeMnepaTypHbI NokasaTenu Ans ropyvMx NapoBo3ayLLUHbIX CMecen
MOTYT ObITb NPUHSTBLI B NEPBOM NMPUBNMKEHNN COOTBETCTBEHHO paBHbiMK # =-0,5n i =2,0.

H.5.2 TepmoauHamuyeckvie napametpbl &y, T, , ¥ ONpesensitorT TepMOAMHAMUYECKMM PacHETOM.

KoadphuumeHT paciumpenus &; paBeH no onpeaenexunio

My, TZ'!:

rae TE,} n ME;.! COOTBETCTBEHHO TeMnepatypa 1 MOnekyndapHada Mmacca npoayKToB CropaHuA roploqe|7| CMecCu.

MonekynsipHyto Maccy cMecu uaearbHbIX rasoB Jf , Kr/Monb, onpeaensior no opmMyre

rae M,i'- n .’@J- - COOTBETCTBEHHO MOJEKYNApHaA Macca U MolnbHaa aons _j -0 KOMIMOHEHTa CMeCK.

KOSdJCbI/ILLVIGHT paclmpeHna MoXeT ObITb Takke onpeaeneH n3 I'Ipl/l6]'||/|)|(eHHOFO YpaBHEHUA

-1
E, =1+l (H.8)
Th

B Ta6n|/|u,e H.2 npuBegeHbl paccyuUTaHHble 3Ha4YeHud TepMoAMHaMU4YeCKMX napameTpoB ONAd HEeKOTOPbIX
CTEeXMOMETPUYHECKMNX ra3onapoBbIX cmecen B npeanonoXeHunn, 4Yto npoAyKTbl CropaHuA COCTOAT W3 crnefyrunx 19

KOMMOHeHTOB B rasosoit pase: Ho, HoO, CO5, Ny, Ar, C, H, O, N, CO, CHy, HCW, Oy, O3, OH, NO,
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NO,, NH;, HINO; . Crexvometpuieckas kOHUEHTpaLMs roplodero (., B BO3ZyXe CPeAHel BNaXHOCTU onpeaensnack no
M3BECTHON hopmyrie

100

= (H.9)
454455 +1

CT
roe B - CTexMomeTpuyeckuini KOadMULIMEHT, PaBHbIA KONMYECTBY MOIEKYN KWUCIopoaa, HeoBXoOoMMbIX ANs CropaHust OfHOM

MOJ1€KYIbl FOpPKOYeEro.

Tabnuua H.2 - Pesynbtatel pacdeta 3HadeHun L, , %, Z;, T,;,!. W .3, AN HEKOTOPbIX CTEXMOMETPUYECKUX ra3onapoBbiX

cmecen npu HavanbHoMm gaenerHun 0,1 MlMa n Temnepatype 298,15 K

Foptoyee dopmyna Py, % I, Y E, TEJ,- 5, mic
06.
MeraH CH, 9,355 8,71 1,25 7,44 2200 0,31
MponaH CyHe 3,964 9,23 1,25 7,90 2240 0,32
H-TekcaH CeHi 4 2,126 9,38 1,25 8,03 2250 0,29
H-lenTaH C?Hlfi 1,842 9,40 1,25 8,05 2250 0,30
AueToH CaHg O 4,907 9,28 1,25 7,96 2240 0,32
WN3onponaHon CHgO 4,386 9,34 1,24 8,00 2220 0,30
BeHson CeHe 2,679 9,30 1,25 7,99 2320 0,36

[lnsi MHOTOKOMMOHEHTHBIX CMecei U cMeceil, MPoBEAeHNEe PaCcCYETOR MO KOTOPbLIM MO TEM UMW UHBLIM NMPUYMHAM Bbi3biBaET
TPYOHOCTM, onpeadeneHne MakCMmMarnbHOro OTHOCUTENBHOMO AaBreHust T, , a cregoBaTenbHO, U KO3hMULMEHTA pacLUMPeHmst

&; no chopmyne H.8 npoBoasT no cooTeeTCTBYlOLEN MeToanke [OCT 12.1.044.

H.6 ®opmynbl Ana pacyeta 6e3onacHoOM Nnowaau pasrepmeTusauum o6opyaoBaHUA U NMOMELLEHUN, B KOTOPbIX
obpauiaeTtcs roprovas nbifb

H.6.1 Pacuyetr ©e3onacHor nnowlagu pasrepMeTu3aLmMn HU3KOMPOYHbIX 3aMKHYTbIX OOO0NoYek, He BblAEPXKUBAKOLLMX
n3bbiTouHOEe Aaenexuve cebiwe 10 klMa, nponssognTca no hopmyne

CF,

5

F=_5
s
P u

(H.10)

roe F - 6esonacHas nnouiaab pasrepMeTsaumm (CyMmapHas nrotllamb nerkocopachiBaeMblx NMOKPbITWIA), M 2;
(7 - KOHCTaHTa, onpegensaemas no Tabnuue H.3;

F, - nnowaab BHyTPEHHEl NOBEPXHOCTU 3aMKHYTOI 0GOMNOYKM, M2

Pma:-:u - MakcummarnbHO Aonyctumoe n3bbITOMHOE [faBneHue B3pbiBa Nbiin B 3alvlliaeMoMm obbeme npu Hanmydunn

ncteyeHns Yyepes cbpocHble oTBepcTUus, Klla.
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Tabnuua H.3 - 3HaveHne koadppuumneHTa f

ypOBeHb NnoXapoB3pbIBOOMNACHOCTHU MNbiNN

7, kMal,5
1 0,26
2 0,30
3 0,51

YpoBeHb MOXapPOB3PbIBOOMACHOCTU MbifM 3aBUCUT OT WHAEKCA MOXapoB3pbIBOOMACHOCTU f . W onpedensietcs no

Tabnvue H.4.

Tabnuua H.4 - YpoBeHb NOXapoB3pbIBOONACHOCTM MbINW B 3aBUCUMOCTH OT £ 4

[nanasoH 3Ha4YeHU NHOEeKca NOXapoB3PbIBOONACHOCTH
nbinu, MMa-m/c

YpoBeHb NoXapoB3pbIBOONACHOCTH

nbinn
0« &4 =20 1
20 < K4 =30 2
30 < K, 3

YaernbHas Macca nerkoc6pachlBaemoro NoKpbITUS, Kak NpaBuo, He AoMKHa npesbliate 4,0 kr/m 2,

H.6.2 Pac4yet GesonacHomn nnowaann pasrepMetTmdalnn  BbICOKOMNPOYHbIX 3aMKHYTbIX 060ﬂ0qu, HaxoaAawmnxca noag
AaslieHunem, OnU3KknMm K aTMOC(*)epHOMy, BblOepXnBarwLLMNX n3bbITOYHOE naenexue cebiwe 10 kla, npon3BoanTCA no (bopmyne

F=al™ oa1r 0" (0018, 0%

rae @ =0,000571exp (0,0197 7, ,);
b=0,978exp (—0,001037 7 ,);

¢ =—0687exp (—0,00223F, ),

st - MHOEKC NOXapoB3pbIBOONACHOCTH Nbinu, MIMa-m/c;

£

[© - 06beM 3almLLaeMOoNn eMKOCTU, M3 .

* dopmyna 1 3KCMNMKaLms K Heli COOTBETCTBYIOT OpuriHany. - lNpumeyaHve usrotoBuTenst 6a3bl AaHHbIX.

U n3bbIiTo4YHOE AaBlieHne BCKPbITUA CGpOCHOFO ceyeHus, Kla;

(H.11)
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O6nacTb NnpumeHeHuns pacyeTa no gopmyne (H.11)
LD <5

1< «-1000;

10 < By y < 200;
5'::K5f ':60,

Es,u =5

Pma:-:u _Es,u =5
95« F <120,

rae f,, [} - COOTBETCTBEHHO NUHENHBI 1 NONepeYHbIi pasmepbl 060NOYKA, M;

ﬁf - abconTHOe HayanbHOe OaBneHne ropoyeit cmecu B annapare, Npu KOTOPOM MNPOUCXOAUT UHULIMMPOBAHME FOPEeHNs,
kMa.

YoenbHas Macca 3arnopHOro 3feMeHTa, Kak npaBuno, He [OomkHa npesocxoaute 12,0 kr/MZ. Mpu Heo6xoauMocTm
YCTaHOBKM COPOCHbIX KaHarnoB Ux AuameTp AormkeH OblTb He MeHee AnameTpa cHpPOCHOro OTBEPCTUS NPU MUHUMANbHOW ANWHE
1 KONMYecTBe U3rmboB. YcTaHoBKa CBPOCHOTO KaHana NpUBOAUT K CYLLIECTBEHHOMY POCTY TpeByemoit BeMMUMHBLI iy 4 -

H.6.3 ®opmynbl ansi pacyera ©Oe3onacHor nnowlagu pasrepmeTusauun obopygoBaHWst M MOMELLEHWUA, B KOTOPbIX
obpalyatTcsa rmépugHele cmecu.

Ansa rmbpuaHoi B3pbIBOONACHON cMecK (rOpHoYero rasa C roproyer nbifbio) pacyeT BeayT no 6onee onacHoON KOMMOHEHTe
(06bI4HO rasy).

MpunoxeHwne I

METO[bl PACYETA TEMIMEPATYPHOIO PEXXUMA NMOXAPA B MOMELLEHUAX 30AHUNA PA3NIMYHOIO
HA3HAYEHUA

M.1 YcnoBHble 0603Ha4YeHus

I - 06beM nomelleHms, M3 ;

5 - nnowaap nona nomeLIeHns, M 2 ;

A - nnowagp i -ro npoema nomeleHus, M2
#; - BbICOTA § -r0 NPOEMa MOMELLIeHMS, M;

A=73 4 - cymmapHas nnowaab NpoeMos NomMeLLeHNsi, M < ;
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- npuBegeHHasa BbiCOTa NpoeMoB NOMeLLEHNA, M;

L Sk
A

I7 - NPOEMHOCTb NoMeLLEeHVs paccunTbiBaetcs no opmyne (M.1) unm (M.2), m9,3;

£

; - oblLee KONMYeCTBO roproYen Harpy3ki i -ro KOMMNOHEHTa TBeP/AbIX FOPIOYMX U TPYAHOTOPKOYMX MaTepuarnos, Kr;

& - KONIMYECTBO roproYent Harpysku, OTHECEHHOE K NroLaam nona, Kr/m 2;
Gxp x - YAEINBHOE KPUTUYECKOE KOMUHECTBO roproYen Harpysku, Kr/m 2 ;
Gy - KONMYECTBO rOprOYei Harpy3Kk1, OTHECEHHOE K MITOLLa/M TEMNOBOCTIPUHMMAIOLLVX MOBEPXHOCTEN MOMELLEHNs, KI/M 2;

Moy - CPEAHSIS CKOPOCTb BbIFOPaHWS APEBECHHBI, KI/(M 2 "MUH);

I3

Mo - CPEOHAS CKOPOCTb BLIFOPAHUS i -r0 KOMMOHEHTa TBEPAOro roprodero Matepumana, Kr/(M 2 -MuH);

Cp

QE - HM3LWas TennoTa cropaHus apesecuHbl, MIX/kr;
T

Q}I[:'_ - HM3LWasa TennoTa CropaHus i -ro KOMNOHeHTa MaTepuana roptoven Harpy3sku, MIx/kr;
1

Eg - CTeMneHb YepHOThI dakena;
7 - Temnepartypa okpyxatoLero Bosayxa, K;
T, - Temneparypa noBepXHOCTN KOHCTPYKLUmK, K;

{ - Texyllee BpemMs pa3BUTUA noxapa, MUH;

II{I: o MUHUManNbHaaA NPoAOJIKUTENbHOCTb Ha4vanbHOM cTaguun noXxapa, MUH,

grff - npegenbHas NPOAOIMKUTENBHOCTD NOKanbHOro noxapa npw ropeHnn J1BXK n MK, MuH.

MN.2 OnpegeneHne WHTerpanbHbLIX TENNOTEXHUYECKUX MapamMeTpoB O6BLEMHOro CBOGOAHO pa3BMBalOLErocs
noxxapa B noMeLLeHUm

M.2.1 OnpegeneHne Buga BO3MOXHOIO NMoXapa B NoMeLleHnn

BbluncnsioT o6bemM nomelleHus .

PaccunTbIBaOT NPOEMHOCTL nomelleHnii J7 , Mm% | obbemom §~ <1000 m3

0.5
H:%, (n.1)

NS noMeLeHni ¢ = 1000 m3
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0.5
= % . (n.2)

M3 cnpaBoYHOM nUTepaTypbl BbiIOMpaKOT KONMYECTBO BO3dyXa, HeobxoomMmoe Anst cropaHus 1 kr matepuana i -l roptoyen

Harpy3ku B, , HM 3 /kr.

PaccunTbiBaloT KONMYEeCTBO BO34yXa, Heobxoammoe ans cropaHua 1 Kkr MaTtepuana rop+0qel7| Harpysku

= Zf
TR

(N.3)

OnpegensitoT yaenbHoOe KpUTUYECKOE KONMMYECTBO FroproYeil Harpy3ku dpx Kr/M 2 nns kybuyeckoro nometleHns o6beMom

[ pPaBHbIM o6bemy ncenegyemoro noMeweHuna

4500177 s 333

Frpx = (N.4)
E 500 61
BbluncnstoT yaenbHoe 3HaYeHne ropioden Harpysku g, Kr'm 2 nna vuccneayemMoro nometleHus
ZEROY
Ik (Nn.5)

(65 -AQE

rae 5 - nrowaab nora nomelueHus, pasHas o067

CpaBHMBAIOT 3HaYeHUs g, U Frp - Ecrmn g, < Grpx TO B NOMELLEHUN GyneT noxap, perynupyemsblin Harpyskow (MPH);

ecnm gy = Grpx> TO B MOMELLEHMM Oyaer noxap, perynupyemsin BeHtunsauven (MPB).
I1.2.2 Pacuyet cpegHeobbeMHOM TemnepaTtypbl
OnpenensioT MakcuMarbHyto cpefHeobbEMHYIO TeMNepaTypy .
ansa MPH

Toax = 1o = 224 g%, (1.6)

Ans MPB B uHtepsane 0,15 ¢ = 1,22 4 ¢ TO4HOCTbIO A0 8% Ty, = 1000 °C 1 ¢ ToYHOCTLIO A0 5%

—3g-30)
Ty = 3402710 , (n.7)
roe i, - XapakTepHasi IPOOMKUTENbHOCTL 06LEMHOro Noxapa (B Yacax), paccynTbisaemas no opmyre
EOF :
| 2HE 2R (n.8)

in

T 62854% Sm S B

Bbluncnstor BpemMA OOCTUXEHNA MakCMalribHOro 3Ha4eHuA CpeJJ,HeO6'beMHOI7I TeMneparypbl fmax , MUH
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ansa MPH
fay = 32— B 1gple002F (M.9)

onsa MNPB

rae £, - paccuutbiBaloT no dgopmyne (1.8).

OnpepnenstoT nsameHeHue cpegHeobbemHon Temnepartypel, °C, npn 06beMHOM cBOGOAHO pa3BMBaloLLEMCH NoXape.

- 475
Sl BRNETT.Y| IILE B Yo (N.10)
Tm_?r]

M.2.3 Pac4yeT cpegHen TemnepaTypbl NOBEPXHOCTU NEPEKPLITUS

zﬂl&}{

OI'IpeJJ,eJ'lFHOT 3Ha4YeHMe MakcMManbHowm preLI,HeHHOVI TemMnepartypbl NMOBEPXHOCTU NepeKpbITUA TWmux ,°C

ana NPH

Ty — Ty =130g5%, (n.11)

Ans MPB ¢ TouHocTbi0 A0 8,5% Tjgz = 980 °C, ¢ TOUHOCTbI0 A0 5%

—H{g-30)

Ty =9152710 (M.12)

Bbluncnsior BpeMA OOCTUMXEHNA MaKCcuMalibHOro 3Ha4eHua ycpegHeHHOU TemMnepartypbl MOBEPXHOCTU NepeKkpbiTUA ﬁm ,
MWH

ansa MPH
fray = 40— 17 3gh 2 g 04E (N.13)

ana MNMPB ¢ TouHocThio 0o 10%

=¢

Inax n-

OnpepensoT USMEHeHUe cpefHel TemnepaTypbl NOBEPXHOCTU NEPEKPbITUS

a5
Ty —T; :
W Wo =1[:]43[—‘E J LB i ) (M.14)

Twm - TH‘:, By

rae Tﬁ-ﬁ:’ - Ha4anbHada cpeaHAaa TeMmneparypa noBepxHOCTU NepeKkpbITUA, °C;

T;.;; - TemnepaTypa NoBepXHOCTM NepeKpbITUS Npu BpemeHu £, °C.

M.2.4 Pac4yeT cpegHen TemnepaTypbl NOBEPXHOCTU CTEH
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OnpenensitoT MakcMMarbHY0 YCPeAHEHHY0 TeMnepaTtypy NoBepxHocTh cTeH ans MNPH
Ty —Ty, =11540%, (N.15)
Ans MPB npn 0,15 = <0,8 4 ¢ TouHoCTbIO A0 10%
_ 2
TWM = 250 +1?5[1tn —1250¢,. (M.16)

Mpun 0,8 < £1,22 4 MaKcuManbHoe YCpeaHEHHOe 3HayeHve TemnepaTtypbl MOBEPXHOCTU CTEHbl C TOMHOCTbIO A0 3,5%

cocTtasnsiet 850 °C.

Bbluncnsior BpemMa OOCTUXEeHUA MaKCUMMalibHOro 3Ha4veHud pre,D,HeHHOIZ TemMmnepaTtypbl NOBEPXHOCTU CTEH r‘max , MUH

ana NPH
by = 35— 9.3g07 g AP (N.17)
aonsa MPB
£ = 118,
OnpegensitoT M3MeHeHUe cpeaHeit TemnepaTtypbl CTeH
g, ~ EBB[LFS g ) (N.18)
Ty Ty, i

roe TW; - HaYanbHas cpefHsist TemrnepaTtypa NoBepXHOCTH CTeH, °C;

Ty - TeMnepaTypa NOBEPXHOCTU CTEH Npu BpemeHw £, °C.

I1.2.5 Pacyet nnoTHOCTU 3¢pHEKTMBHOIO TEMMOBOIO MOTOKA B KOHCTPYKLIMU CTEH U NEPEKPLITUS (MOKPLITUS)

OnpenensitoT MakcUMarnbHyl0 YCpeaHEeHHYH MNOTHOCTb 3h(EKTUBHOIO TEMMOBOMO MNOTOKA B CTPOUTENbHBIE KOHCTPYKLIMU

g . » KBT/M 2
a) npu MNPH:
ANt KOHCTPYKLUMK CTEH

I, = 357qp", (Nn.19)

ANsi KOHCTPYKLWI NepekpbITUs

1
G = 0,26.:;55"5—3,3.10‘3g§=353‘1="59ﬁ : (1.20)

6) npu MNPB:

AN KOHCTPYKLUMIM cTeH npu 0,8 = i = 0,154
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dur = 43— 58, +50¢7, (M.21)
npn1,22z=¢ =084
. = 15 kBr/m2;

ANS KOHCTPYKLWV NepekpbITUi (NokpbiTUin) npu 0,8 = £ = 0,154
du, = 65138t + 9715, (N.22)

npu1,22z=¢ =084
T = 17,3 kBrim2.

BblumcnsaoT BpeMa AOCTUXEHNS MaKCUMarbHON YCPEeOHEHHON MIOTHOCTM TEMNOBOro MoTtoka B KOHCTpYKuun Ana MNMPH un
MNPB:

0N KOHCTPYKUWIA CTEH
frmy = 26— 5.1gp e H09F, (M.23)
ONS KOHCTPYKUMIA NEPEKPBITUS (MOKPbITUS)
tae = 26—7.2g7 & 209 (1.24)
OnpepnensoT n3aMeHeHne cpefHewn NIOTHOCTU TENOBOro NOTOKa B COOTBETCTBYIOLLME KOHCTPYKLUK
i -
9y L |00 ) (1.25)
T £ e
M.2.6 PacyeT mMakcMMmanbHbIX 3HAYEHWI MOTHOCTEN TEMMOBbIX MOTOKOB, YXOASALWMUX M3 o4vara noxapa 4vepes3 Nnpoembl
nomeLLleH1s1, pacroroXeHHble Ha 0gHOM ypoBHe, npu MNMPB.

MakcrMManbHy NMOTHOCTb TEMMOBOro MOTOKA C MPOAYKTAMWU TOPEHMS!, YXOOSALWMMWU Yepe3 MpOoeMbl, PacCYUTbIBAOT MO
dopmyne

Gy = 965—620,9¢, + 229,262 +10(g - 30). (M.26)

MN.3 Pacuer TeMnepaTtypHoro pexmma B nomMmeLeHUn ¢ y4yetom HavyanbHOW cTaguun noxapa npu ropeHnn Teepabix
roproymx n matepuanoB

M.3.1 Mo gaHHbIM NoXXapHO-TEXHU4YECKOro chne,qosava mnnn I'IpOGKTHOI;I AOOKyMeHTauun onpenenarT.

- o6beMm nomelleHna - ;
- nnowage NPoeMoB rnomelleHnst A ;

- BbICOTY NPOeMoB #; ;
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- obLLee KONNMYECTBO FOPHYE Harpy3KkM KaXkaoro BMaa roptodero TBEpAoro matepuvana F;
- NpYBEOEHHYIO BbICOTY NPOEMOB j; ;

- BbICOTY MOMELLEHUNSA } ;

- obLlee KONMYECTBO roptodert Harpy3ku, NpMBeAeHHOE K ApeBeCUHe, F .

M.3.2 Mo pesynbratam aKcnepuUMeHTanbHbIX UCCMEedOBaHWA B COOTBETCTBMM C OOBbEMOM MOMeELLeHUa |7 n roptoden
Harpyskoi 4 onpenensioT MUHUMAanNbHY NPOAOMKMTENBHOCTL HavanbHov ctaauu noxapa (HCI) fyyqor . Bpemeru okoHvaHus

HCIM cooteeTcTayeT Temnepatypa 77 .

IM1.3.3 PaccuntbiBaloT TeMNEpaTYPHbIA PEXMM pa3BUTOM CTagMm noxapa.

M.3.4 Mo pesynbratam pacdeTa TEMMNEpPATYpPHOro pexmma CTPOSAT 3aBUMCMMOCTb CpeaHeoObeMHON Temnepatypbl B

noMeLLeHMn B KOOpAMHATax Temnepatypa - Bpems Tak, 4ToObl 3HAYeHWo TemnepaTtypbl Y. Ha BOCXOAsLIEN BETBY

COOTBETCTBOBAIO 3HaYEHNe fpy-]-

MN.3.5 OnpeaensitoT M3MeHeHe cpeagHeobbeMHOM TemnepaTypbl B Ha4anbHOM cTaaum noxapa

2

T-Ty) _|_t |, (N.27)

(Tyer —Th) W

rae Ty - cpeAHeoGbeMHasi Temmneparypa B MOMEHT okoHuaHust HCTT, °C.

CpenHee 3HaveHne T FOPeHUst roptoydeit Harpysku U3 TBepAbIX OPraHNYECKUX MaTepUarnoB NPUHUMAETCS paBHbIM 250
°C

MpunoxexHune P

METO[ PACYETA TPEBYEMOI'O NPEAENIA OTHECTOUKOCTU CTPOUTENbHbIX KOHCTPYKLIUNA

P.1 PacuyeT TpebyembIx npenenoB OrHeCTOMKOCTH

MeTop pacuyeTa TpebyeMblx NpeaerioB OrHECTOMKOCTM XKene300eTOHHbIX Y OrHEe3aLLMLLEHHbIX METaNNUYECKNX KOHCTPYKLUMA
MPOMbILUNEHHbIX 30aHWI  (COOPYXKEHWUI) YYUTBIBAET XapaKTEPUCTUKM TEXHONOTMYECKMX MPOLECCOB W yCTaHaBnvBaeT
COOTBETCTBYIOLME TPeBGOBAHNA K OrHECTOMKOCTU KOHCTPYKUWUIA, UCXOAS M3 HOPMUPYEMOIO puUcka AOCTUXKEHUS NpeaenbHOro
COCTOSIHUST KOHCTPYKLMIA MO NPU3HAaKy NOTEPU HECYLLEeN 1 TENNOM30NUPYHOLLE CNOCOBHOCTEN B YCNOBUSIX pearibHbIX NoXapoB.

TpebyeMble npeaensl OrHECTOMKOCTM YCTAHaBMMBAKOTCA HA OCHOBE OMNpedeneHusi 9KBUBAINEHTHOW MPOAOIMKUTENBHOCTU
noxapoB n KoadduumeHTa OrHectomkocTn. KoadppuumeHT OrHecToMKOCTM pacCyYMTbIBalOT B 3aBMCUMOCTU OT 3adaHHON
npeaenbHON BEePOSTHOCTM OTKa30B KOHCTPYKLUUIA B YCNOBUSIX pearnbHbIX NOXapoB.
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v-10%, w®
PucyHok P.1 - 3aBUCUMOCTb MUHUMANbHON NPOAOIHKATENBHOCTU Ha4YanbHON cTaauu noxapa (£~ ) OT obbema [, BbICOThI
& nomeLueHna n konnyecTsa roptodert Harpyskn & , npuBedeHHON K ApeBecuHe
CnnowHas nuHnsa npn & =4,8 m; & =68-70 krim 2.
MMyHKTMpPHbIE NNHUK NpU A = 6,6 M:

1-4=24-14«r/m2;2- 4 =67-119kr/m2; 3 - & =60-66 k/M2; 4-F =60 kr/m2; 5- & =82-155kr/m2; 6 - & = 140-
160 kr/M2; 7-d =200 kr/m2; 8- & =210-250 kr/m2; 9 - & = 500-550 kr/m 2
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fierns MHH
25

20 2

15

10+

PucyHok P.2 - 3aBMCMMOCTb MUHManNBHOW NMPOAOIHKUTENBHOCTU HavanbHOW cTaauu noxapa (o) oT obbema [ 1 BbICOThI
A nomelleHns

1- H=3mM2- H=6M;3- H=12m

P.1.1 PacyeT Tpebyembix npeaenoB OrHECTOMKOCTU B MOMELLEHUN MPOBOAAT AMA CryYyaeB NOKanbHOro unn o6bemMHoro
noxapos. [Ina onpeaeneHnsa Buaa noxapa cHadana no pucyHkam P.1 n P2 HaxogsaT MWHMManbHY NPOAOIKUTENBHOCTb

HavyanbHow ctaguu noxapa (HCM) fgqory. MNMpw pacnpocTpaHeHnn OrHs no ropoYden Harpyske, oTnYaloLLencs No CBoOMCTBam ot
ApeBecuHbl, npogomkutensHocTb HCIT BbluncnseTca no popmyne

0,333

(e 2F U

B , (P1)
("% QJ%E U':Pi :I

fHom, =M
rae g, =12 KI/M<MWH, #; - CPeOHMEe CKOPOCTW BbIFOpPaHMsi APEBECUHbl M f-r0 KOMMOHEHTa TBEPAOro roprYero Mmm
TPpyAHoroptoyero Matepwuana, Kr/(M 2 -MuH);

Qﬁr = 13,8 MIOx/kr, Qﬁ, - HM3LWIKWE TENMOTbl CrTOPaHUs APEBECUHbI U § -T0 KOMMOHEHTA COOTBETCTBEHHO, MK/Kr;
s i

Ucp =9,910-2 M/MuH, Ucp!. - cpedHue INMHENHbIE CKOPOCTU pacrnpoCTpaHeHUst Mo ApPEeBECUHE W i -MY KOMMOHEHTY

COOTBETCTBEHHO, M/MUH.

Mocne onpeaeneHna npoaoJNKUTENbHOCTHU HCI NnpoBEPAKT HEPaABEHCTBO!

F =l tyen)” (P2)
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roe F - nnowanb NoXapHOM Harpysku, M2 .

Ecnu ycnosue (P2) BbINOMHSETCS, TO roptoyasl Harpyska pacrofioXeHa paccpefoTOYEHHO - B MOMeLUeHun Oyaet
noKanbHbI noxap.

B NPOTUBHOM CllyYae roprodaa Harpys3ka pacnorioxkeHa paccpenoTo4eHHO - B NoMeLleHnmn 6yﬂ,eT 0OBbEMHBIN noxxap.

Ha ocHoBe [AaHHbIX NPOEKTHOMN AOKYMEHTAaLMK, NOXapHO-TEXHUYECKUX 0B6CNe0BaHNiA, a Takke CnpaBoYHbIX MaTepuanos
onpepensieTcs 9KBMBANEHTHasi MPOJOIKUTENbHOCTb NoXapa £, Ans BblGPaHHONW KOHCTPYKLMM B paccMartpyBaemoMm
nomeLLeHnn. IKBUBANEHTHYIO NPOAOMKUTENLHOCTL NoXapa onpeaensitoT N0 U3BECTHLIM 3HAYEHUSIM MPOEMHOCTM NOMELLeHUS!
I7 . mU,2 1 xapakTepHoit ANMTENLHOCTM Noxapa £, (B Yacax).

npoeMHOCTI/I nomMeLlleHnda npu 0ObeMHOM noxape i paccynTbiBakOT No (bopmyne

ana ¥ = 1000 w

4
(P3)

i
0= 7=
R

ana ¥ = 1000 wo
VEIE

—

i-
roe 5 - nnowaab nona, m2;
[ - 06bem nomelleHus, M3 ;
A - nnowapnb npoemos, M2 ;
#; - BbICOTA i -r0 NPOEMa B NOMELLEHUM, M;

A - Konn4ecTBO NPOEMOB.

B Chny4ae nokKasnibHOro rnoxapa npoemMHOCTb pacCYUTbIBAKOT MO d)OpMyJ'Ie
T=HiF. (P4)

roe A - paccTosiHve OT 3epkara ropeHust 4o KOHCTPYKUUK (BbICOTa MOMELLEHUS), M.

XapaKTepHylo AnuUTeNnbHOCTb 0GbeMHOro noxapa &, (B 4Yacax), Ans TBepAblX roploYnx U TPYAHOTOPHYMX MaTepuarnos
paccuMTbIBaloT No hopmMyrne

e
= i i ! '
52855, dy S 1

roe GJ- - obLLee KONMYECTBO roprodeit Harpyakn i-ro Matepuana s kr (i =1,..., A );
Af - 4ncno pasnuyHbIX BUOOB Harpy3ku;

l}g .

§ - CPeOHss CKOPOCTb BbIrOPaHNS _j -ro matepwana, Kr/(M 2 -MuH);
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Py - CPEAHAS CKOPOCTL BbIrOPaHMs, Kr/(M 2 -MuH);

7.
= M—"r - BECOBas J0Ns _j -I roptoveit Harpysku.
ZJ’=1 G,,i"

P?u-p ) .??J.- onpenenarT 3KCnepnMmeHTarbHO Uik No cnpaBoO4YHbIM OaHHbLIM.

Mpwu ropeHnn J1IBXK 1 MK NpoaomkuTenbHOCTb NTOKanbHOro noxapa {-, MUH, paccy1ThbiBatoT nNo hopmyne

&

fL=—
I Mch , (P.6)

rae (& - konmnyecTso JIBX n MK, KoTopoe MOXET pasnuTbCst NpY aBapunHOW CUTyauuu, Kr;
Mcp - CpeaHsas ckopocTb Bbiropanus JIBXK n MK, kr/(M 2 -MuH).

[nsa paccmatpyBaemMoro Tuna KOHCTPYKUMA no Homorpammam (pucyHkum P.3-P9) onpegensioT SKBMBaNEHTHYHO
NPOAOIKUTENBHOCTL NoXapa £y (i, £11.

i, onpegensietcs no gpopmynam (¥.5) unu (¥.6) B 3aBMCMOCTM OT BuAa noxapa, a fi - no gopmynam (¥.3) unu (¥.4).

£y MUH
100

80

60+

40-

20

T T T T 1
0 20 40 60 80 100 120 140
then'ty

PucyHok P.3 - 3aBMCUMOCTb 3KBMBANEHTHOW NPOJOIMKATENIbHOCTM NoXapa £, OT NPOAOCIHKUTENBHOCTI NoXxapa Ans
KeNe3o6eTOHHbIX N OrHE3aLLMULLEHHbIX METANMMYECKNX KOHCTPYKLIMIA NEPEKPbLITUS B YCNOBUSX NIOKanbHbIX MOXapoB &y (Unu

npogomkntensHocT HCI £ygr7 ) NPy ropeHun Teepabix 1 TPYOAHOTOPKYMX Matepuanos

1- i JF=122-HfF15%3- g [F=184-pgfF=225-gz;[F=-24

* GpMyna cooTBETCTBYET OpuUruHany. - NMpumedaHve UsrotoBuTens 6asbl AaHHbIX.
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PucyHok P.4 - 3aBMCMMOCTb 9KBMBANEHTHON NPOAOIMKUTENBHOCTM NOXapa £, OT NPOAOIHKUTENBHOCTU Noxapa iy Ans
Xerne3obeToHHbIX N OrHe3aLLMLLEHHbIX MEeTanIMYeckux KOHCTPYKUMIA nepekpbITs npu ropeHnu JIBXK n MK

1- g [F=122- g JF=153- g [F - 184- 4 [F 2225-5.[F 246-y.[F_36

ty MMH
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40- 4

304

204

Dol @ Ln
[ ]

T
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*n* MWH

PucyHok P.5 - 3aBMCMMOCTb 9KBMBANEHTHON NPOLAOIMKUTENBHOCTM NOXapa &, OT MPOAOIHKUTENBHOCTU Noxapa &y Ans
rOPU3OHTarNbHbIX HE3aLULLEHHbLIX METanIM4YEeCKNX KOHCTPYKLNIA

1- g fF=122- (5 =20:3- H.JF =24:4- 1 [F =285:5- 57 [z _32:6- . [F =40 7- H.[JF =44:8-
HfF =529-1.F =56 10- [F _60
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t,. MHH
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BepTuKarnbHbIX He3aLlNLEeHHbIX MeTann4yecknx KOHCprKLI,VII;I

A
4

Py et

L

PVIOyHOK P.6 - 3aBMCMMOCTbL 9KBUBaNEHTHON npoAOoIMKUTENTIbHOCTU NoXapa f’3 OT NPOAOINKUTENTbHOCTU NoXapa f’.]'I and

1- Hﬁ=0'5;2'H~\E=0’6;3'Hﬁ=ov7;4'Hﬁ=0’8?5'H~..."F=1v036'H~\E:115§7'Hﬁ=2,0

PucyHok P.7 -3aBMCUMOCTb 3KBMBANEHTHOM NPOAOMKUTENbHOCTM NoXapa £, OT xapaKTepHOI NPOAOMKMTENbHOCTM NoXapa £
AN OrHe3aLUMLLEHHbBIX METANMMYECKNX U KeNe306eTOHHbIX KOHCTPYKLMIA NepekpbITUs
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1-7=025m0,5;2- ;r=020m0.5:3- ;r=0,18m0.5;4- ;7 =015m05;5- ;T =0,12m0.3:6- ;T =0,08 m0.5; 7-
77 =0,04 m0,5

—a

-~ @M th Wk

0,5 1.0 1.5 2,0 2.5

PI/IcyHOK P.8 - 3aBucMMOCTL SKBMBANEHTHON NPOAOIMNKUTENbHOCTU NoXapa 53 oT xapaKTepHoﬁ npoaOJKUTENbHOCTU obbeMHoro

noxapa £, Ans ene3o6eToHHbIX HECYLNX CTEH

1-77=025m0,52;2- ;T=0,20m0.5;3- jr=0,18m0.5;4- ;T7=015m0.5;5- ;7 =0,12m0.3;6- ;7T =0,08 m0.5; 7-
77 =0,04 m0.5
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PuicyHok P.9 - 3aBNCMMOCTb SKBMBANEHTHOI NPOAOIIKMTENBHOCTY NoXapa £, OT XapaKTepHOro BpeMeHn 06beMHOro noxapa
£ ANSA LEHTPArbHO CXaTblX Kene3o6eTOHHbIX KOIOHH

1-7=025m0,52;2- ;r=020m0.5:3- ;r=0,18m0.5;4- ;7=015m0.5;5- ;7 =0,12m0.3;6- ;7 =0,08 m0.5; 7-
77 =0,04 m0,5

P.1.2 Koadhp1LmMEHT OrHECTONKOCTU BbIOPAHHOW KOHCTPYKLMM KIZI onpeaensiioT No 3Ha4YeHUo NpeaenbHON BEPOSITHOCTU

OTKa30B Pn! C y4eTom ,D,OI'IyCTVIMOI;I BEPOATHOCTN OTKa3oB KOHCprKLI,I/II7I P.E[Dl'[j . 3HauyeHus PI[C'I[;' B 3aBMCMMOCTWU OT TOro, K

KaKoW rpynne KOHCTPYKUMIA i NpUHaanexuT BblbpaHHasi KOHCTPYKUMS, NpuBeaeHsbl B Tabnuue P.1.

Tabnuua P.1 - JonycTumble BEPOSATHOCTU OTKA30B KOHCTPYKLMIA OT NOXapoB Pnc'n;-

[pynna KoHCTpyKuun BeposTHOCTb OTKa3oB
BepTukanbHble HecyLLmMe KOHCTPYKLUMK, NPOTMBOMNOXapHbIe nperpaapl, 10-6
purenu, nepekpbITus, hepmbl, 6Ganku
[pyrue ropusoHTanbHbIe HEeCYLLME KOHCTPYKLMK, Neperopoaku 10-5
Mpoune cTponTenbHble KOHCTPYKLMK 10-4

MpenenbHble BEPOATHOCTM OTKA30B KOHCTPYKLIMIA B YCIOBUSIX NOXapoB PI,;j paccunTbIBaloT No dopmyre

F

HOIL;

PH!_ = ,
PDS(I_PE:IU_PI[.D)

(P7)
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rae £ - BEPOSTHOCTb BO3HWUKHOBEHWS NOXapa, OTHeCEHHas K 1 M2 nnoLuaamn noMeLLeHus:;
Py, - BEPOATHOCTb BbINOMHEHNS 3aaaun (TyLLEeHUA Noxapa) aBTOMaTNYeCKO YCTaHOBKO NOXapoTyLIeHNs;
F o - BEPOSATHOCTL MPeoTBpaLLEHUst pasBUTOro NoXxapa Cuiamu NoxapHON OXpaHsi;

Fj - paccunTbIBatoT Mo METOAY, NpUBEAEHHOMY B [3], v NpuHUMaIoT 13 Tabnuusl P2.

Tabnuua P.2 - BepoATHOCTM BO3HMKHOBEHUS MoXapa PD O5151 NPOMBILLIIEHHbIX MOMELLEHNN

MpoMmbILLNEHHBbIN Lex BeposaTHoCTb
BO3HMKHOBEHMS NoXxapa
Fy,m2/ron 10-3*
Mo 06paboTke CMHTETMYECKOIO KaydyKa N MCKYCCTBEHHbIX BOSTOKOH 2,65
JlnTenHble 1 NnnaBumbHble 1,89
MexaHunyeckue 0,60
MHcTpyMeHTanbHble 0,60
Mo nepepaboTke MSACHBLIX N PbIGHBIX NPOAYKTOB 1,53
[opsivelt npokaTku MeTansnos 1,89
TekcTunbHOro Npon3BoACTBa 1,53
OneKkTpocTaHuui 2,24

* COOTBeTCTByeT opuruHany. - I'IpMMeanme narotoBmtens 6a3bl AaHHbIX.

BenuunHebl Pﬂ onpegensoT No NacnopTHbIM AaHHbLIM YCTaHOBOK. [lonyckaeTcs ucnonb3oBaHue AaHHbIX [4].

F, YCTaHaBNMBaKOT MO CTATUCTUYECKUM [AaHHBbIM WMW pacyeToM C y4eTOM YCTaHOBKM aBTOMATWYECKUX CPEACTB
obHapyxeHus noxapa, CUi 1M CPEACTB MoXapHOM oxpaHbl. B cny4yae oTcyTCTBUA AaHHBLIX MO MOXAPHOW OXpaHe M cucteme
MoXapHO curHanusauumn cnegyet nonoxuts £, =0.

Mo BbIYMCNEHHBIM 3HAYEHUAM Pni onpeaendarT 3Ha4dYeHue XapaKTepUucTtukun ©e3onacHoCTH, npu HeobxoamMmocTn

WHTEPNOnNupysi AaHHble Tabnuusl P.4*.

* TekCT JOKYMEHTa COOTBETCTBYET opuruHany. - lNpumevaHue narotoButens 6asbl aHHbIX.
Tabnuua P.3 - 3HauyeHns xapaKkTepucTmkmn 6esonacHocTn = *

* Tekct OOKyMeHTa COOTBETCTBYET opuruHany. - an/IMe‘-IaHI/Ie narotoBuTens 6asbl OaHHbIX.
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BepoATHOCTE OTKAIOE KOHCTY KL M
npu nowape Fr;

XapakTepu cTHKa
GesonackocTH B

BepOATHOCTE OTK3I0E KOHCTDYKL WA
npu nowape Py

XapaKkTepucTi Ka
GesonackocTe B

10
25
06
03)
10 |
25
086
03

.05

0™

37
41
44
45

3,1
35
38
40

10
25] 403
06
03

10

25 )
06 -0

03

2,3
2.8
3,2
3,5

13
2,0
2,5
2,6

* Tekct OOKyMeHTa COOTBETCTBYET opurmHany. - an/IMe‘-IaHI/Ie n3rotoBuTeNs 6asbl JaHHbLIX.

P.1.3 PacueT koadhcuumeHTa orHecToikoct £ npoBoasT no copmyne

£y =0527exp (0,36 F),

(P8)

B tabnuue P4 npuBeneHbl 3HavyeHus K,:, Ansa ycrnosui fﬁ =5. 1_[:|'tj m 2 /rog, PI-'-, =0,95n F}m =0 Ons pasnuyHbIX

nnowiagen oTcekos

o

Tabnuua P4 - KoachdurumeHT orHecTonkocTn KEI

Mnowagb oTcekoB BepTukanbHble HecyLne [pyrve ropusoHTanbHbLIe Mpoune
Soma KOHCTPYKLMU, MPOTMBONOXapHbIE | HECYyLLUe KOHCTPYKLMM, CTpOUTENbHbIE
nperpagel, 6anku, nepexkpbITus, neperopoaku KOHCTPYKLMK
depmbl
1000 1,36 0,99 0,58
2500 1,52 1,14 0,75
5000 1,69 1,26 0,87
7500 1,79 1,31 0,94
10000 1,84 1,42 0,99
20000 2,03 1,47 1,10

P.1.4 TpebyeMblin npeaen orHecToMKoCTK & PacCHMTLIBAIOT MO BbIYUCIIEHHBIM 3HAYEHUAM £y , U KIJ

f|:|=K|:|-f3.
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crnoxHoro coctaBa*. Metoanyeckoe nocobue. Mocksa, BHNMIMO, 2012

* [JOKyMEHT B MH(POPMaLMOHHbIX NpogykTax He cogepxutcd. 3a uHcpopmaumen o AOKyMeHTe

Bbl moxeTe obpatutbea B Cnyxby noaaepkku nonb3oBarene. - NpumedaHne uarotosutensa 6asbl
JaHHbIX.
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Poccunckon ®enepaumm, npukas ot 08.07.2002 r. N 204)
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