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MOCT P 12.3.047-2012

HALUMOHANBbHbLIA CTAHOAPT POCCUNCKOW ®EQEPALINK

CUCTEMA CTAHOAPTOB BE3OIMNACHOCTU TPYOA
NOXAPHASA BE3OMNACHOCTb TEXHOINOIMNM4YECKUX NPOLIECCOB
OBLUME TPEBOBAHUA. METOAbI KOHTPONA

OCCUPATIONAL SAFETY STANDARDS SYSTEM. FIRE SAFETY OF TECHNOLOGICAL PROCESSES.
GENERAL REQUIREMENTS. METHODS OF CONTROL

TekcT CpaBHenuna FTOCT P 12.3.047-2012 ¢ TOCT P 12.3.047-98 cMm. no ccbisike.
- MpuMeyaHue nsrotoButenst 6asbl AaHHbIX.

OKC 13.220
[ata BBegeHunsa 2014-01-01
NPEONCIIOBUE

1 PASPABOTAH ®enepanbHbiM rocyaapCTBEHHbIM GHOMKETHLIM yupexaeHneM "Bcepoccuiickmii opaeHa "3Hak lMoyeTta”
Hay4HO-UccrneaoBaTenbCKUi MHCTUTYT NPOTUBONOXapHON 06opoHbl” MYC Poccun (OIBY "BHUUIMO" MYC Poccun)

2 BHECEH TexHuyeckum kommuTeToMm No ctaHaaptulauum TK 274 "TNoxapHasi 6e3onacHocTb"

3 YTBEPXXOEH W BBEJEH B JENCTBUE [pukasom denepan-HOro areHTCTBa MO TEXHUYECKOMY PEryvMpoBaHWi0 1
mMeTponorum ot 27 aekabpa 2012 . N 1971-ct

4 BSBAMEH [[OCT P 12.3.047-98

lpasuna npumeHeHuUss Hacmosiweao cmaHdapma ycmaHoeneHsl 6 TOCT P 1.0-2012 (pasden 8). UHgopmayus ob
U3MEHEHUSIX K Hacmosuwemy cmaHdapmy nybrukyemcs 8 exe200HOM (no cocmosiHuro Ha 1 sHeapss mekyuweao 200a)
UHpOPpMayUOHHOM yKa3zamene "HauyuoHanbHble cmaHOapmebl”, a oguuuanbHbIl MmeKecm U3MeHeHUl U rornpasoK - 8
eXXeMecsHHOM UHQOpMayUoOHHOM ykaszamerne "HayuoHarnbHbie cmaHOapmbl”. B crniyyae nepecmompa (3ameHbl) unu ommeHsbi
Hacmosiu,e2o cmaHOapma coomeemcmeyrouwee ygedomneHue 6ydem ornybrukogaHo 8 briuxxalilueM 8bIfyCKe eXeMEeCIYHO20
UHbOopMauUOHHO20 yKkazamess "HauuoHanbHble cmaHOapmel”. Coomeemcmasyroujas UHbopmauyusi, yeedomsieHue U mekcmsl
pasmeuwjaromcsi makxe 8 UHGhOpMaUUOHHOU cucmeme obuwieao Mosb308aHUsi - Ha oguuuanbHom calime ®edepasibHO20
azeHmemea o MexHU4eCKoMy peayrnupoeaHuro U Memposioauu 8 cemu lHmepHem (gost.ru)

1 OBJIACTb NPUMEHEHUA

Hactoswwmii ctaHgapT ycTtaHaBnuBaeT obLime TpeboBaHUsi MoXapHoW Ges3omnacHOCTM K TEXHOMOrMYeckuM npoleccam
PasnMYHOro Ha3HayeHusl NMpu UX NPOEKTUPOBAHWUM, CTPOUTENbCTBE, PEKOHCTPYKLUM, BBOAE B SKCNIyaTaumio, SKCnnyaTaumum u
npeKkpaLLeHny aKcrnyaTauum, KanutanbHOM PeMOHTE, KOHcepBauuu, YTURu3auuu, a Takke npu paspaboTke U U3MEHEHWUM
HOpPMaTUBHbIX [OKYMEHTOB MO MoXapHoW 6e3onacHocTM Ha obbekTax 3alWuTbl M Mnpu  pa3paboTke W U3MEeHeHUn
TEXHOMOMMYECKNX YacTen NPOEKTOB Y TEXHONMOMMYECKUX PErNTaMEHTOB.

Hactosawwun CTaHOapT He pacnpoCcTpaHAeTCA Ha:
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- fAAepHble peaKkTopbl U npeanpuatna no npoun3soacTBY, nepepa60TKe N XpaHEeHUK pagunoaKTUBHbLIX BELLECTB WU
mMmaTtepunanos;

- NPEANPUSATUS MO NPOU3BOACTBY U XpaHEHMIO MPOMbILLNEHHbLIX B3pbIBYaTbIX BELLECTB U 60enpunacos;
- KOCMUYECKME 0OBEKTLI U CTapTOBbLIE KOMIMIEKCH;

- 006bEKTbI, CBSAA3AHHbIE C MPOBEAEHMEM NOABOAHBIX U MOA3EMHBIX paborT;

- 06beKTbI Mo NepepaboTke U NUKBMAALMM TOKCUYHBIX OTXOMOB;

- 06BEKTBI MO YHUUTOXEHMIO XMMUYECKOTO OPYXKMS.

2 HOPMATUBHbIE CCbITIKU

B HacTosiLleM cTaHaapTe MCNonb3oBaHa HoOpMaTMBHAS CCbiNka Ha criedyloLwwuii cTaHaapT:

FOCT 12.1.044-89 (NCO 4589-84) Cuctema ctaHgapTtoB 6e3onacHocT Tpyga. [loxapoB3pblBOONACHOCTL BELLECTB U
maTtepuanoB. HomeHknatypa nokasatenen U METOAbI UX ONPeaeneHust.

MpumeyaHme - MNMpu NonNb3oBaHNM HACTOSLWMM CTaHOAPTOM LienecoobpasHo NpoBepPUTb AENCTBMUE CCbINTOYHbLIX CTaHOApPTOB
B MH(pOpPMALMOHHOM cucTeme obLLEero nonb3oBaHWs - Ha odmumaneHoMm canTe PegepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynupoBaHuio U MeTponorum B cetu WMHTepHeT unu no exerogHomy MHOPMaUMOHHOMY ykasaTtento "HauwmoHanbHble
cTandapThl", KOTOpbIA OMybnuMkoBaH MO COCTOSIHUIO Ha 1 sHBapsA TeKywero roga, U Mo BbIMyCKaM E€XeMEeCSYHOro
MHOpMaUMOHHOrO ykasaTens "HauuoHanbHble cTaHAapTbl" 3a Tekywuih rod. Ecnn 3ameHeH CChINOYHBIM CTaHAapT, Ha
KOTOPbLIA AaHa JaTMpOBaHHAas CCbiflka, TO peKOMeHAYEeTCA UCMOMNb30BaTh BEPCUIO 3TOr0 CTaHAapTa C yKasaHHbIM Bbille rogoM
yTBEpXaeHua (NpuHaTtud). Ecnv nocne yTBepXaeHMS HACTOSILLEro cTaHgapTa B CCbINIOYHbIA CTaHA4apT, Ha KOTOpbIM [aHa
AaTvpoBaHHAs CCbiflka, BHECEHO W3MEHeHWe, 3aTparnBatoLlee MofoXeHue, Ha KOTOpPOoe [aHa CCbifika, TO 3TO MONOoXeHue
pekomeHayeTcs NpuMeHaTb 6e3 yyeta AaHHOro M3MeHeHus. Ecnm CebinNoYHbIn cCTaH4apT OTMEHEH 6e3 3aMeHbl, TO NOMNOoXeEHNWE,
B KOTOPOM [aHa CCblflka Ha HEro, peKkoMeHAYeTCA NPUMEHSATL B YaCTW, HE 3aTparmBatoLLen 3Ty CCbISKY.

3 TEPMUHBbI U ONPEAENEHUA

B HacToswem CTaHOapTe ucnornb3oBaHbl cneayruine TepMnHbl C COOTBETCTBYHOLLMMIK onpeaeneHnammn:

3.1 aBapus: PaspylieHne coopyXeHuin 1 (Mnmn) TEXHNYECKUX YCTPOMCTB, NPUMEHSIEMbIX Ha ONacHOM NPOWU3BOACTBEHHOM
oObekTe, HEKOHTPONMPYEMBbI Noxap 1 (Unun) B3pbIB, U (M) BbIBPOC ONACHbLIX BELLECTB.

3.2 aHanu3 onacHocCTU: BhisiBreHne HexenarternbHbIX COObITMI, BNEKywmx 3a cobon peanusaumio OnacHOCTW, aHanm3
MeXaHn3ma BO3HWKHOBEHMS TakMx COObITMI U MaclwTaba nx BENMYUHBLI, CMOCOBHOro okasaTb nopaxatrowiee oencTeume.

3.3 6esonacHocTb: COCTOSHME 3alUMLEHHOCTW MpaB rpaxdaH, MpuUpoaHbIX OOLEKTOB, OKpyXKaloweln cpegbl U
maTepuarnbHbIX LEHHOCTEN OT NOCNEACTBUIA HECHACTHBIX Cry4YaeB, aBapuii U KaTacTpod Ha NPOMBbILLIEHHbIX OObEKTax.

3.4

B3pbIB: BbiCTpoe XumMuuyeckoe npeBpalleHue cpeabl, COMPOBOXAAIOLIEECA BblAenNeHUeEM
3Heprumn n obpasoBaHMeM CXKaTblX ra3os.

denepanbHbIl 3akoH "TexHUYeckuin pernameHT o TpeboBaHnsx noxapHon 6esonacHocTu" ot
22 vionga 2008 . N 123-d3, ctatb4a 2, 4.3 [1]

3.5 Bpems cpabaTtbiBaHUsi U BpeMsi OTKNIOYeHUs: [TpOMEXYTOK BPEMEHW OT Hayana BO3MOXHOMO MOCTYNNeHus
roptodero Bellectsa K3 TpyGonpoeoga (nepdopauusi, paspbiB, U3MEHEHWe HOMWHAaNbHOrO AaBfeHus M T.N.) OO MNOMHOro
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npekpaweHuna nocTtynneHnd ra3a uinn XXngkoctn B noMeLleHne.
3.6 roprovas Harpya3ka: Foproqvle BellecTBa U matepuanbl, pacnonoXXeHHble B NOMeLEeHNN U Ha OTKPbITbIX nNoLagkax.

3.7

ropiovas cpega: [opiovas cpeaa - cpeda, crnocobHas BOCMMAMEHSATLCA MNPV BO3OEWCTBUM
MCTOYHMKA 3aXXUraHus.

denepanbHbiii_3akoH "TexHu4yeckuin pernameHT o TpeboBaHusx NoxapHon 6e3onacHocTn" ot
22 niona 2008 . N 123-d3, ctaTtba 2, 4.6 [1]

3.8

[ONYCTUMbIN NOXaPHbIN PUCK: MOXapHbIA PUCK, YPOBEHb KOTOPOro AOMNYyCTUM M 0O0CHOBaH
ncxoas M3 coumarnbHO-3KOHOMUYECKMX YCITOBUIA.

denepanbHblii_3akoH "TexHUYeckUi pernameHT o TpeboBaHusax noxapHon 6esonacHocTn" ot
22 viona 2008 . N 123-d3, ctatbs 2, 4.8 [1]

3.9

MHAMBUAYaNbHbIA NOXapHbLIA pUCK: MNoXapHbIA PUCK, KOTOPLIA MOXET NPUBECTU K rMbenu
YenoBeka B pe3ynbraTte BO3OeiCTBMS OnacHbIX hakTopoB noxapa.

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

3.10

HOpPMaTUBHbIe AOKYMEHTbl MO MoXapHou 6e3onacHocTu: HauuoHamnbHble CcTaHAapThbl,
CBOAbLI MpaBuI, cogepxalime TpeboBaHMs MoXapHOW 6e30MacHOCTU, a TakkKe WHble AOKYMEHTHI,
copepxawue TpeboBaHWs noxapHow 6e3onacHOCTW, MPUMEHEHWE KOTOpbIX Ha [06POBOMLHON
ocHoBe obecneyvmBaeT cobntogeHne TpeboBaHui HacTodAwero degepanbHOro 3akoHa.

denepanbHbiii_3akoH "TexHU4eckuin pernameHT o TpeboBaHusx noxapHon 6esonacHocTn" ot
22 vniona 2008 . N 123-d3, ctatbsa 4, 4.3 [1]

3.11 orHeHHbIN wap: KpynHomacwrtabHoe anddysmoHHOe ropeHne, peannsyemoe npu paspbiBe pesepByapa C roptoyen
XKMOKOCTBIO UMK ra3oM Nof AaBMeHWeM C BOCMNaMeEHEHMEM COOEPXKUMOro pe3epByapa.

3.12 onacHocTb: [loTeHuManbHas BO3MOXHOCTb BO3HMKHOBEHMSI MPOLIECCOB WIIM  SABIMEHWUN, CMOCOOHLIX BbI3BATb
nopaeHve niogemn, HAHOCUTb MaTepuanbHbIN yuepb 1 pa3pyLUMTENBHO BO3AENCTBOBATL Ha OKPYXKatoLLyto aTMmocdepy.

3.13 onacHbI napameTp: [lapamMeTp, KOTOPbIA NPY OOCTMKEHUM KPUTUYECKUX 3HAYEeHUI cnocobeH co3aaBaTtb ONacHOCTb
Ons paccMaTpyMBaeMoro poaa AesATeNbHOCTH.
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3.14

onacHble hakTopbl noxapa: d®akTopbl Noxapa, BO3AEWACTBUE KOTOPbIX MOXET MPUBECTU K
TpaBMe, OTPaBMeHUo Unu rnbenu Yyenoseka u (UNK) K MaTepuansHoMy yLiepby.

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

3.15

noxap: HekoHTponupyemoe ropeHvie, NpuuuHsiollee MaTepuanbHbiii ywepb, Bpen Xu3Hu 1
3[0POBbIO rpaXkaaH, MHTepecaM O6GLLEeCcTBa U rocyaapcTea.

denepanbHbin 3akoH "O noxkapHor 6esonacHocTn” o1 21 aekabpa 1994 . N 69-93, ctatba 1

(2]

3.16

noxapHas 6esonacHocTb: COCTOsiHME 3alUMLEHHOCTM NIMYHOCTU, MMyLlecTea, obLiecTsa 1
rocyaapcTsa OT MoXapoB.

denepanbHbI 3akoH "O noxxapHor 6e3onacHocTn” o1 21 aekabpsa 1994 . N 69-93, ctatha 1

(2]

3.17 noXxapHas Harpy3ka: KonunyecTtBo TennoTol, KOTOpPO€ MOXEeT BblAEJTUTbCA B MOMELLEeHUN NMpn noXxape.

3.18

noXapHasi onacHoCTb O6bekTa 3awuTbl: CocTosiHMe 0ObekTa 3aluThbl, XapakTepuayemoe
BO3MOXHOCTHH) BO3HUMKHOBEHUS M pasBUTUS MNoOXapa, a Takke BO34ENCTBUS Ha nogen u
MMYLLEECTBO OMacHbIX hakTopoB Nnoxapa

denepanbHbiii_3akoH "TexHu4yeckui pernameHT o TpeboBaHusx NoxapHon 6e3onacHocTn" ot
22 viona 2008 r. N 123-93, ctatbs 2, 4.22 [1]

3.19

noXapHbin puck: Mepa BO3MOXHOCTU peanusauuy MoXapHoW OMacHOCTM obbekTa U ee
nocnencTevin AnsA Moae U MatTepuarnbHbIX LIEHHOCTEN.

denepanbHbiii_3akoH "TexHU4eckui pernameHT o TpeboBaHusax noxapHon 6esonacHocTn" ot
22 viona 2008 . N 123-d3, ctatbs 2, 4.28 [1]
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3.20 noxapoonacHasa cutyauua: CI/ITyaLl,I/IFI, Xapaktepundywulaaca BepOATHOCTbHO BO3HMKHOBEHUA MOXapa C
BO3MOXHOCTbIO AalnibHENLero ero pa3BuUTUA.

3.21 nokasatenb MNOXapHOW onacHocTU: BenuuMHa, KONMMYECTBEHHO XapakTepuaylowasa Kakoe-nmbo CBOMCTBO
Nno)kapHOM ONacHOCTW.

3.22 npoekTHas aBapuA: ABapus, ONs NpegoTBpalleHMsl KOTOPOW B NPOEKTEe MNPOU3BOACTBEHHOINO oObObekTa
npegycMoTpeHbl crucTembl obecneveHmnst 6e3onacHoOCTH, rapaHTUpyoLwme obecnedeHne 3agaHHoOro ypoBHSA 6e3onacHoCTw.

3.23 pasrepmeTusaumsa Kak cnocob B3pbiBo3awmuThl: Hanbonee pacnpoctpaHeHHbIN cnocob noxapo-, B3pblBO3aALLMThI
3aMKHYTOro 06OpyAOBaHMS U MOMELLEHWUIA, 3aKMOYAOWNACA B OCHALLEHUN MX NPedoXpaHUTenbHbIMM MembpaHamn 1 (unwu)
APYTYMU  pasrepMeTUsMpyoLyMKM  YCTPOUCTBAMM C TakoW nowaabto COPOCHOro ceveHus, KOTopas [OoCTaTovHa [Aans
npesoTBpaLleHnst paspyLlleHusi obopyaoBaHMs UM MOMELLEHNS OT pocTa M3BLITOYHOrO AaBMEHWs NMPU CrOpaHWU FOPHYUX
cmecen.

3.24 pa3mep 30HbI: [POTAKEHHOCTL OrPaHUYEHHON KaknM-nnbo o6pa3om 4acTy NPOCTpPaHCTBa.

3.25

couuanbHbIM NoXapHbIM puck: CTeneHb onacHOCTW, Beayllen K rmbenu rpynnbl nogen B
pesynbraTte BO34ENCTBUSI ONacHbIX (DaKTOPOB Noxapa.

denepanbHbIl 3aKkoH "TexHUYeckuin pernameHT o TpeboBaHnsax noxapHon 6esonacHocTu" ot
22 viona 2008 . N 123-d3, ctatbs 2, 4.43 [1]

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

3.27 TexHOMorM4Yeckun npouecc: Yactb Npon3BoACTBEHHOIO NpoLEecca, CBsA3aHHas ¢ eNCTBUSIMU, HaNpaBreHHbIMU Ha
M3MEHEHNE CBOMCTB U (M) COCTOSHNST 0OpaLLatoLLMXCa B NpoLiecce BELWECTB 1 U3OENNA.

3.28

TexHomnornveckasa cpepa: BeuiectBa M matepuanbl, obpallaroimecs B TEXHONOMMYECKOM
annapartype (TEXHONOrM4YeCcKon cuctTeme).

denepanbHblii_3akoH "TexHUYEeCcKUI pernameHT o TpeboBaHusax noxapHon 6esonacHocTn" ot
22 vionga 2008 . N 123-dP3, ctatba 2, 4.3 [1]

3.29 TexHonormyeckass ycraHoBKa: [1pOM3BOACTBEHHbIA KOMMMEKC 30aHUN, COOPYXEHWA U HapyXHbIX YCTaHOBOK,
pacnonoXeHHbIX Ha OTAENbHOW nnowagke npeanpusaTua UM npegHasHayYeHHbI ONs OCYLWeCTBEHUA TeXHOMNOrnmyeckoro
npouecca npon3soacTaa.

4 OBLUME MNMONOXEHUA

4.1 Tlpu TEXHUKO-3KOHOMWYECKOM OOOCHOBaHUN CTPOUTENbLCTBA, MPOEKTUPOBaHWM TEXHONMOrMYeckoro npoluecca u
pasMeLleHun TexHorormyeckoro obopyaoBaHWUA [OOMKEH NpedycMaTpyMBaThCs KOMMNEKC Mep no obecrevyeHuio noXapHou
©e3onacHocTu.

4.2 OLLeHKy n0)|<apH0|7| 6esonacHocTn Npon3BOACTBEHHbIX obbekToB OCYyLUECTBNAKT C NOMOLLBbI KpUTEPUEB!:

- MHOMBMAyanbHOIO NoOXapHOro pucka;

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/
http://docs.cntd.ru/document/902111644#64U0IK
http://docs.cntd.ru/document/902111644#64U0IK

[OCT P 12.3.047-2012 Cuctema ctaHgaptoB 6esonacHoctu Tpyaa (CCBT). MNoxapHasa 6e30nacHOCTb TEXHOMNOMMYECKMX NMPOLECCOB. Crtpanuua 6
O6wue TpeboBaHus. MeToabl KOHTpOrS
FOCT P om 27 dekabps 2012 e. Ne 12.3.047-2012

- coumarnbHOIo NOXXapHOro pucka;
- pernamMmeHTnpoBaHHbIX NapamMeTpoB r|o>|<apH0|7| ONacHOCTU TeXHONMOrmM4YecKmnx npoueccos.

4.3 ObecneveHne noxapHon 6Ge30NacHOCTU TEXHOMOrMYecKMx MpOLEeCcCOB AOMKHO ObliTb OCHOBAHO Ha aHanuse ux
Nno)kapHOM ONacHOCTW.

AHanus no>|<apH0|71 OonacHOCTU Npon3BOACTBEHHbIX 00bEKTOB A0MKEH npegycmatpuneaTtb:

- aHanuM3 noXapHOW OrfacHOCTM TEeXHOSIOrMYyeckon cpedbl W NapamMeTpoB  TEXHOMOIMMYeCcKMX MnpoueccoB Ha
npon3BoACTBEHHOM obbekTe;

- onpeaerneHne nepeYHst NoXXapoonacHbIX aBapUAHbLIX CUTyaLMiA 1 NapaMeTPoB AN KaXK4oro TEXHONOrMYeCckoro npouecca;

- onpegeneHne nepedHa nNpuUynH, BOSHUKHOBEHME KOTOPbIX MO3BONAET XapaKTepu3oBaTb CUTyaUUIO KaK MoXXapoonacHYr
OnAa KaXXgoro TexHoJ10rm4eckoro npotecca,

- MOCTpoOeHne cueHapmneB BOSHUMKHOBEHUA U Pa3BUTUA MOXXAPOB, NMOBIEKLINX 3a cobow rnbenb nogen.

4.4 Ananmus r|o>|<apH0|7| OMacHOCTU TexHoInorn4ecknx npoueccoB npeaycMarpmBaeT CconoctaBlieHne nokasarenemn
no>+<apH017| onacHoCTn BewecTB W Martepuarnos, OGpaLLLaIOLIJ,VIXCﬂ B TEeXHOJ1or’M4eckomMm npouecce, C MnapamMeTpamMmu
TEeXHONOorm4eckKoro npotecca.

4.5 OnpepgeneHne MoXapoonacHbIX CUTyauui Ha MPOU3BOACTBEHHOM OGbLeKTe [AO/MKHO OCYLLECTBMATLCH Ha OCHOBE
aHanusa MoXapHOW OMacHOCTM KaXKAoro M3 TEXHOSOMMYECKMX MPOLECCOB W NpedycmaTpuBaTth BbIGOP CUTyauui, npu
peanusauum KOTOpbIX BO3HMKAET ONacHOCTb AN NioAen, HaxoOAaWMXCs B 30He NopakeHUsi onacHbIMK hakTopaMu noxapa u
COMYTCTBYIOLWMMU NPOSIBIIEHUSIMI OMacHbIX (DakTopoB noxkapa. K noxapoonacHbiM CUTyauMsiM He OTHOCATCS cuTyauuu, B
pesyrnbraTe KOTOpbIX HE BO3HMKaEeT OMacHOCTb AN KMU3HU W 300pOBbs Nogen. T CUTyauun He YYuTbIBAOTCS NpU pacyeTe
NOXapHOoro pucka.

4.6 [ns Kaxgon noxapoonacHow CUTyaumm Ha NpovM3BOACTBEHHOM OObLEKTe AOIMKHO ObITb NPMBEOEHO ONMUCAHUE MPUYNH
BO3HMKHOBEHNS] U Pa3BUTUSI MOXKAPOOMNACHbIX CUTyaLU, MECT MX BO3HMKHOBEHUS M (PaKTOPOB MoXapa, NpeacTaBnsoLmX
ONacHOCTb ANS XN3HU 1 300POBbSA NoAen B MECTaX MX NpebbiBaHKS.

4.7 [Ons onpegeneHns NpUYMH BO3HWKHOBEHMST MOXapPOOMAacHbIX CUTyauuMid [OSMKHbl ObiTb onpegeneHbl cobbiTus,
peanuaaumsi KOTOpbIX MOXET NMPUBECTU K 06pa3oBaHMIo ropoYen cpedbl U NOSIBIIEHUIO UCTOYHUKA 3aXKUTraHus.

4.8 AHanua noXapHOW OMacHOCTU TEXHONOMMYECKMX MPOLIECCOB AOSMKEH OblTb OCHOBOW Afsi OnpeneneHust Kkomrrekca
MEpPONPUSTUIA, U3MEHSIIOLLMX NapaMeTPbl TEXHOMOMMYECKOro NpoLiecca A0 YPOBHS, 06ecneymBaoLLero 4ONYCTUMBIA NOXapHLIN
pUCK.

4.9 OueHKa onacHbIX (DakTOpOB MoXapa, B3pbiBa OMA PasfMyHbIX CLEHapMeB MX PasBUTUA OCYLLECTBMSETCA Ha OCHOBE
COMOCTaBMNeHNs UHPOPMaLIMK O MOAENMPOBAHUM OMHAMUKA ONacHbIX (bakTOPOB NoXapa Ha TeppUTOpPMKU NPOU3BOLACTBEHHOIO
obbekTa U npunerawoLlein K HeMy TeppUTOPUKM U MHGOPMAaLMM O KPUTUYECKUX AMNS KU3HU W 300POBbS JOAEN 3HaYeHUsAX
onacHbIX hakTOPOB aHaNM3npyeMbiX Noxapa, B3pbiBa.

4.10 OueHka MOCNEACTBMI BO3OENCTBMSA ONacHbIX (DAKTOPOB MoXapa, B3pbiBa Ha ntoden Ons pasnuyHbIX CLEHapues
pasBMTUSA NOXapoonacHbIX CUTyauni NnpegycmMaTpyBaeT onpedenieHme Ynucna niogen, nonasLlumMx B 30HY NOPaXXeHUs onacHbIMn
¢hakTopamu noxapa, B3pbliBa.

4.11 B cny4yae HEBO3MOXHOCTW MPOBEAEHUS] OLEHKM MOXaPHOro pucka (Hanpumep, M3-3a OTCYTCTBUS HeOoBXOoaMMbIX
OaHHbIX) OOMYCKaeTCs MCMOoNb30BaHWe WHbIX (OETEPMMHMPOBAHHBLIX) KPUTEPUEB MOXapHOW 6e30MacHOCTM TEXHOMOrMYECKMX
npoLeccoB (4ONYCTMMbIX 3HAa4YEHWUIA NapaMeTpoB 3TUX NPOLIECCOB).

412 Tpn oOLEHKe NoXapHOW OMacHOCTM TEXHOSOIMYECKOro Mnpolecca Heobxooumo ornpeaenuTb pPacyeTHbIM - UMK
3KCnepuMeHTasrbHbIM NyTeM:
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- M30bITOYHOE [JaBrieHve, pasBMBaeMoe MNpW CropaHuu raso-, Napo- W MbINIEBO3AYLUHLIX CMECEen B MNOMELLEeHUM
(npunoxeHwue A);

- pasMmep 30H, OrpaHNYEHHbIX HWKHUM KOHLEHTPaUMOHHBIM Npedenom pacnpoctpaHeHusa nnamenun (HKIMP) razos u napos
(npunoxeHue bB);

- WHTEHCUBHOCTb TEM/10BOro Mu3ny4YeHua npun noxapax nporsinBoB AO5iA cOonocTaBneHna C KPpUTUYeCKUMU (npe/J,eano
/J,OI'IyCTVIMbIMM) 3Ha4YEeHNAMN MHTEHCMBHOCTU TEMNJTOBOIO NOTOKa ANA 4YenoBeKa U KOHCTPYKUMOHHBLIX MaTepunanos (npmnomeHme
B);

- pa3mepbl 30HblI pacnpocTpaHeHusi obnaka roplyYnx rasoB M MapoB MNPV aBapuv Ans ONpeaeneHust onTuMarnbHOW
pacCTaHOBKWU NOAEeN U TEXHUKM MpU TYLLEHWM MoXapa W pacyHeTa BPEMEHU OOCTUXKEHWUsI 0Bnakom MECT MX PacrnofioXeHus
(npunoxeHue IN);

- BO3MOXHOCTb BO3HMKHOBEHMSI 1 MOpaxkalollee BO3AENCTBUE OFHEHHOTO Luapa npv aBapuv ANs pacdeta paguycoB 30H
rnopakeHus nogen oT TEMNSOBOro BO3AENCTBUSI B 3aBUCMMOCTM OT BMAA M Macchkl Tonnmea (npunoxenue );

- napamMeTpbl BOMHblI AaBfeHUs Mpu CropaHMu raso-, napo- U nNbiNeBO3AYLHbIX CMECeN B OTKPbITOM MPOCTPAHCTBE
(npunoxeHwue E);

- nopaxatoLume akTopbl NPy pa3pbiBe TEXHONOMMYECKOro 000pyaoBaHMS BCieacTBUE BO3AENCTBUS Ha HEro oyara noxapa
(npunoxenue X);

- MHTEHCMBHOCTb MCMAapeHUsl FOpPHYUX XUAOKOCTEW N CXKMKEHHBLIX ra3oB Ha OTKPLITOM MPOCTPAHCTBE M B MOMELLEHUU
(npunoxexue N);

- NapameTpbl UCTEYEHNS XUOKOCTU U ras3a, a Takke pasmep CMMBHbIX OTBEPCTUM NS FOpHYMX XKMOKOCTEW B nogaoHax,
oTCeKax U CeKUuMsiX NPOM3BOACTBEHHbLIX y4yacTkoB. [pu 3TOM nnowiafb CrVBHOMO OTBEPCTMS AOMKHA ObiTb TaKoOW, YTOOLI
UCKMIOUNTb MEPENMB KUOKOCTM 4Yepe3 GOpT orpaHMyYMBalOLLErO YCTPOWCTBA WM pacTekaHue XXMOKOCTU 3a ero npegenamuv
(npunoxenue K);

- napameTpbl NapoBbIX 3aBeC ANs NPeaoTBpaLlLEHUs KOHTaKTa Mapora3oBblX CMeECEN C WUCTOYHWKaMW 3aXXUraHus
(npunoxeHue N);

- KOHLUEHTpauMOHHbIE npegenbl pacnpoCTpaHeHUsa MiamMeHn AN FOpPHYMX CMECEN, HaxXoOSALWMXCHA B TEXHOOrMYecKux
annapartax u obopygoBaHuu, onpegensiemble cornmacHo [OCT 12.1.044. [donyckaeTcs paccumMTbiBaTb KOHLIEHTPALMOHHbIE
npegensl cornacHo [3]%;

* CM. pasaen bubnuorpadus. - NprumedaHne narotoButens 6asbl JaHHbIX.
- Apyrve nokasaTenu noXxapoB3pbIBOOMNACHOCTU TEXHOMOMMYECKOro npotecca, Heobxoaumble AN aHanm3a ux onacHoOCTW.

Bbl60p napamMmeTpos, HeobXxoaMMbIX AN OLEHKM I'IO)KapHOl7| OnacHOCTU TeXHOJ1I0r’M4YeCcKunx npoleccoB, OCyLLECTBNAETCA Ha
OCHOBE aHalnmsa CI'IeLIM(bVIKVI nx nomapHoﬂ onacHoOCTW.

4.13 K Meponpuatam No CHUXKEHMIO NOCNEACTBMI NoXapa, B3pbiBa creayet OTHOCUT:

- OrpaHVyeHne pacTekaHus roprodmx XMAKOCTEN MO Lexy, MPON3BOACTBEHHONW NNoLLaAKe Unu cknaay;
- YMEHbLLEHNE NHTEHCUBHOCTW UCMAapEHUS roproYMX XXNOKOCTEN;

- aBapUNHbIA CAB ropHYNX XXUOKOCTEN B aBapUMHbIE EMKOCTH;

- YCTaHOBKY OrHenperpagutenen;

- OrpaHn4yeHne Mmaccbl onacHbIX BeLWEeCTB NP XpaHEHNN N B TEXHONOIMYECKMX annapartax,
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BOOAHOE OpoLUeHne TEXHOJI0’M4YEeCKMX annapaTtoB U pe3epByapoB (r|p|/|no>KeH|/|e M),

doriermaTmnsaumio ropodmx CMecel B annaparax U TeEXHONorn4eckom o6opyaoBaHum;

BbIHOC NoXapoonacHoro O60py,D,OBaHI/I9I B N30/IMpOBaHHbIE NOMELLEHUA;

NPUMEHEHME YCTPOWCTB, CHMUXALWMX AaBneHue B annapatax go 6e3onacHov BENUYUHBLI MPU CropaHuu raso-, Napo- u
NbINIEBO3AYLLHbLIX cMecen (npunoxeHune H);

- YCTAHOBKY B TEXHOMIOIMYECKOM 060pyA0BaHNM GbICTPOAENCTBYIOLMX OTKIIOYAIOLWMX YCTPOWNCTB;

- OrpaHVYeHne pacrnpoCTpaHEeHNs Noxapa, B3pbiBa C MOMOLLbIO MPOTUBOMOXapPHbLIX PaspbiBOB W nperpas ¢ Tpebyembim
npeaenom orHecTonkocTu (npunoxenus N un P);

- MPMMEHEHNE OTrHe3aLUUTHBIX KPacoK W MOKPbITUI;

- 3aLLMTY TEXHONOMMYECKMX MPOLLECCOB YCTAHOBKAMM NOXaPOTYLIEHUS;

- MPUMEHEHUNE MOXaPHOW CUrHaNM3aUMmn U CUCTEM OMOBELLEHUS U YpaBIeHUsl 3BaKyaLuel Nogen npy noxape;
- oby4yeHne nepcoHana npeanpuaTuin cnocobam NUKBMaaLMKN aBapuii;

- co3faHue YCNoBWW [ns CKOpeWllero BBoAa B AelCTBME NoApasfeneHuidi noXapHOW OxpaHbl MyTeM YCTPOWCTBA
noAbe3aHbIX NyTe, NOXapHbIX BOAOEMOB M HaPY)XHOTO NMPOTUBOMNOXaAPHOIrO BOAOCHaGXEHMS.

4.14 PesynbraTbl aHanu3a napaMeTpoB MOXapPHOW OMacHOCTU U MEPOMPUATUA MO CHWXKEHUIO NOCNEACTBUN noxapa,
B3pblBa AOMKHbI ObITb YYTEHbI NMPU MPOEKTUPOBAHUM NMPOU3BOACTBEHHBLIX OOBLEKTOB pa3paboTke NNaHOB TYLUEHUS MOXapoB, a
TakkKe NMIaHoB Nokanusaummn 1 NMMKBUAALMM NOXapOB3PbIBOONACHLIX CUTYaLMA U aBapuii.

5 MNOPAQOK OBECNEYEHUA MNOXAPHOWN BE30OMACHOCTU TEXHONOMMYECKUX NPOLIECCOB

5.1 MpoekTnpoBaHU0 TEXHOMOMMYECKOro NpoLecca A0MKEH NPeALecTBOBaTh aHann3 ero NoXapHoW onacHoOCTy.

5.2 AHanus NoXXapHOW ONacHOCTU TEXHOSTOrMYECKMX NPOLLECCOB A0IMKEH BKIKOYaTb:

- ornpegerneHve nokasarenen MOXapHOMW OMacHOCTW WCMOMNb3YILWMXCA B TEXHONMOMMYeckoM Mpolecce BeLEecTB U
MaTepuarnoB B COOTBETCTBUMN C METOAMKaAMM, pernameHTnpyembimn FOCT 12.1.044;

- U3y4yeHre TeXHOSOMMYECKOro npoLecca ¢ Lenbtlo onpeaeneHns 06opyaoBaHus, y4acTKOB UMM MECT, rae COCPenoTOYeHbI
roptodve maTtepuanbl N Bo3MOXHO 06pa3oBaHue ras3o-, Napo- U NblNeBo3aYyLUHbIX FOPHYMX CMECEN;

- onpeaeneHne BO3MOXHOCTN 06pa3oBaHnsA roproyen cpedbl BHYTPY NOMELLEHWIA, annapaTtos 1 TpyGomnpoBoaos;
- onpeaeneHne BO3MOXHOCTU 06pa3oBaHst B roprodeit CPeae MCTOYHUKOB 3aXKUraHus;

- MCCNefoBaHWE pas3NUYHbIX BapuaHTOB aBapwuii, MyTel pacnpoCTpaHeHWst noxapa M BblOOp BapMaHTOB MPOEKTHbIX
aBapui;

- pacyeT Kateropmm NnomeLLEeHNI, 30aHN 1 HaPYXHbIX YCTAaHOBOK MO B3prBOFIO)KapHOI;1 n I'IO)KapHOVI OnacHoOCTH;

- onpedeneHue cocTaBa CUCTEM NpeaoTBpalleHMs MNoXapa, B3pbiBa WM MPOTMBOMOXAPHOM 3alLUTbl TEXHONMOrMYECKUX
MpOLIECCOB;

- pa3paboTKy MeponpuAaTMIA MO MOBLILLEHUIO NOXApPHON 6€30MacHOCTU TEXHONMOMMYECKUX MPOLIECCOB U OTAEMbHLIX €ro
y4acTKOB.

5.3 MNoxxapHasi onacHOCTb TEXHOMNOMMYECKNX NPOLIECCOB ONnpeaenseTca Ha OCHOBE U3yYeHUs:
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- TEXHOITOrMYECKOro perrnameHTa;

- NPYHUMNNANbLHOM TEXHOMNOMMYECKOW CXeMbl MPOU3BOACTBA NPOAYKLUNY;

- NoKasaTternen noXkapHomn onacHOCTH BELLECTB U MaTepmarnos, oOpaLlatoLLMxcsa B TEXHONOrMYeCcKoM npolecce;

- KOHCTPYKTMBHbIX 0COBEHHOCTEN annapaToB, MaLUWH U arperaTos;

- CXEMbl PAcnonoXeHus B LiEXe, Ha y4acTKe Uin OTKPbITON Nowazke noTeHunanbHo noxapoonacHoro o6opygoBaHus.
5.4 [1na oueHkn nokapHor 6e30nacHOCTM TEXHOMOrMYECKOro NpoLiecca TEXHONMOrMYECKUIA pernameHT OOMMKEH BKINOYaTh:

- [laHHble Mo peuenType U OCHOBHbIM XapakTEPUCTUKAM BbiMyCKaeMOWn NPOAYKLUUN, Cbipbs, Matepuanos 1 NonynpoayKToB
(cocTaB, M3NKO-XMMNYECKNE CBOMCTBA, NOKa3aTeNun NnoXapHon onacHOCTWN, TOKCUYHOCTN);

- cBegeHusa ob oTxogax Npov3BoACTBa U BbIbpocax B aTMocdepy;

- MHOPMALMIO O NapaMeTpax TEXHOMOIMYECKOro pexnma (gaBneHve, TeMmneparypa, CocTaB TEXHONOMMYECKON cpeabl);
- NOpPSIAOK NPOBeAEHUST TEXHOMOMMYECKUX onepaLmi;

- CBEEHMs1 O CpeAcTBax KOHTPONS 32 TEXHOMOMMYECKUM NPOLIECCOM;

- Tpe6oBaHuA K noxapoGe3onacHOMy BEAEHMIO TEXHOMOrMYecKoro rpouecca, MPeaoTBpallaoLiMe BO3MOXHOCTb
BO3HWKHOBEHWS NOXKapOoB 1 (UNn) B3PbLIBOB.

an N3y4eHnn TEeXHONI0rM4ecKoro pernameHTa cliegyet paccmaTtpuBatb BCe CTagun TEXHONOrnM4Yeckoro npoilecca oT
NoAroTOBKWU ChIpbs U 0 BbINyCKa roTOBOM MNPOAYKUUM.

5.5 [na aHanm3a noXapHoW onacHOCTU TEXHOSIOrMYECKOro npoLlecca npuHuMnuansHas cxema npousBOACTBa NPOAYKUMM
OOIDKHa onpeaensaTb MOCnefoBaTeNbHOCTb TEXHOMOrMYECKUX onepaumi No MpeBpalleHnio Cbipbs B FOTOBYH MPOAYKLMIO,
napamMeTpbl TEXHOMOrMYECKOro pexuma, Mecrta BBOAA B MPOLECC Cbipbs U BCMOMOraTerbHbIX BeLeCcTB, MecTa MornyyeHus
nonynpoayKTOB U rOTOBOW NPOAYKLUN.

5.6 [JaHHble 0 NOXapOB3pPbIBOOMACHbLIX CBOMCTBaxX MPEeACTaBNATCA N9 BCEX MMEKLIMXCA Ha NPOW3BOACTBE OMACHbIX
BELUECTB, MarepuarioB, CMeCeW, MNOMynpoayKTOB W TOTOBOW MpOAyKUMM C Y4eTOM OCOOEeHHOCTEM W napameTpoB
TEXHOIMOIMYEeCKOro npotecca (4aBnexHus, TemnepaTypbl, COCTaBa OKUCIIMTENBHOW cpeapl 1 T.M.).

5.7 B KOHCTPYKUMM TEXHOMOMMYECKUX annapartoB, MallvH WU arperaToB AOSKHbI OblTb NpedycMOTpPeHbl Mepbl 3alUunThl OT
noxapa v (1nu) B3peiBa, obecrneyrBatoLLme noxapHyto 6e30nacHoCTb Mx paboTbl.

5.8 PaspaboTka TexHonornyeckoro obopygoBaHUA M CBA3@HHOTO C HMM TEXHONOrMYecKoro mnpouecca, pasgerneHue
TEXHOMOMMYECKOW CXEMbI Ha OTAENbHbIE TEXHOMOrnYeckne 6roku, ee annaparypHoe odopMIieHne, BbIOOP TUMNa OTKIHOYALLIMX
YCTPOWCTB U MECT UX YCTAHOBKW, CPEACTB KOHTPOSS, yNpaBneHuss U NpoTMBOaBapUIAHON 3aLUMTbl OOMKHbI OCYLLECTBAATLCH C
yyeTom TpeboBaHui NoxapHoM 6e30nacHOCTMU.

5.9 Mpu HanuunM B TEXHOMNOMMYECKOM OOOPYOOBAHMM MOXaAPOOMNAaCHbLIX, MOXapOB3PbIBOOMACHbLIX W B3pPbIBOONACHbIX
TEXHOMOTMMYECKUX Cpes MWINN BO3MOXHOCTU KX 0BOpasoBaHus AOMKHbI pa3pabaTtbiBaTbCs MeponpusaTUs no obecrneveHuo
noXkapHom 6e30nacHoOCTMU.

5.10 TexHonornyeckoe obopygoBaHMe M CBs3aHHbIE C HUM TEXHOMOrMYeckme NPoLEeCcChl OOMMKHbI pa3pabaTbiBaTbes Tak,
yTOObI NPegoTBPaTUTE BO3MOXHOCTb B3pbiBa M (M) noxapa B 0OOpyAoOBaHWM MPU pPErnaMeHTUPOBaHHbBIX 3HAYEHUSX UX
napamMeTpoB B HOpPMarnbHOM pexume paboTbl. PermameHTMpoBaHHble 3HA4YeHUs MnapameTpoB, ONpenensitolmX MOoXapHYH
ONacHOCTb TEXHOMorM4yeckoro 06opyaoBaHUsa 1 npouecca, AOMYCTUMbIA AnanasoH UX U3MEHEHWU, opraHM3aums NpoBeaeHUs
npoLecca [OOMKHbl YCTaHaBnMBaTbCA paspaboTyuvkom oOOpydoBaHMS M MpoLecca Ha OCHOBAHMU [AaHHbIX O MpedernbHO
OO0MYCTUMBIX 3HAYEHNSX MapamMeTpoB UMW UX COBOKYMHOCTU ANd y4acTBYHOLUMX B MpoLecce TEXHONOMMYeckux cpes.
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5.11 KOHCprKLI,I/IFI TEXHOJ10rnM4ecKoro 060py,D,OBaHI/IF| n ycnoBuA BedeHUA TEeXHOJI0’M4YeCknx npoueccoB OOIXKHbI
npegycMmartpmBaTtb HeOGXO,D,VIMbIe pexXumbl 1 COOTBETCTBYyWOWMEe UM TexXHU4YeCkne cpencrtea, npeaHasHadYeHHble AOnd
cBOeBpeMeHHOro 06Hapy>|<eHV|;| BO3HUKHOBEHUA MOXapoonacCHbIX aBapI/IIZHbIX CI/ITyaLl,I/IVI, orpaHun4yeHna ux AanbHenwero
pa3BnUTUA, a TaKkke Ana orpaHn4YeHnd nocTynneHna roprodmnx BeecTts n matepumanoB U3 TEXHONOIM4Yeckoro 060py,EI,OBaHVIF| B
o4ar BO3MOXHOIo noxapa.

512 OLI,eHKy OonacHOCTU BO3HUKHOBEHUA TMoOXapa Wu I'IyTelZ ero pacnpocTtpaHeHnda npoBoaAT C MNOMOLbKD CXeM
pacnonoxXeHna noxapoonacHoro 060pyﬂ,OBaHMFI, NOCTPOEHHbLIX HAa OCHOBE MNJ1IaHOB MPON3BOACTBEHHbLIX 30aHun, YCTaHOBOK,
ITaXepoK n NOMELLIEHMIA.

Ha cxemax v kapTax ykasblBatoT:

MecTa BO3MOXHOMo 06pa3oBaHuns roprodeii cpeb;

Y4aCTKMU BO3MOXXHbIX MOXXapOOonacCHbIX aBapvu7|;

BEPOATHblIE NCTOYHUKU 3aXXUTAHUA;

nyTn pacnpoCTpaHEeHUA OrH4a nNpu noxape;

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

5.13 Ha ocHoBe aHanusa, nNpoBe4EeHHOr0 B COOTBETCTBUM C 5.2-5.6 u 5.8, paspabatbiBaloT cuctemy Mep no
npenoTBpaLLEHMIO NOXapa U NPOTUBOMOXKAPHOW 3aLLNTe TEXHONOMMYECKUX NPOLECCOB.

I'IpM 3TOM HeoBXoANMO OOMNOMHUTENBHO y4nTbiBaTh:

- BO3MOXHOCTb 06pa3OBaHMF| NTOKallbHbIX FOpr4YKnX cmecen Y MecCT BbIXOga napos, rasos u noinen B nomelieHne Yy
annapartoB, NMOCTOAHHO WK BPEMEHHO COOOLLaLNXCA C BHELUHEN cpenoﬁ 4yepe3 OTKPbITble JOKW, AblXaTeslbHble JTMHUWN,
npegoxpaHuTerbHble KinanaHbl UM nMmetrowme OTKpbITblie MOBEPXHOCTU UCNApPEHUA;

- HanuMume u 3PPEKTUBHOCTb AacMUPaUMOHHON CUCTEMbl, MPOAYBKM WHEPTHbIM FasoM M ONoOKMpOBKM annapaTtoB
NepuoAMYECKOro AENCTBUS, 3arpyska U pasrpy3ka KOTOPbIX COMPOBOXAAETCS OTKPLITUEM JTHOKOB U KPbILLEK;

- 9(PEeKTUBHOCTbL OTBOAHBLIX MNWHWA Yy annapaTtoB W EeMKOCTEW, OCHALLeHHbIX AblXxaTenbHbIMKU YCTPOWCTBaMMU,
npeaoxpaHUTeNbHbLIMU KnanaHamMmu, YCTPOMCTBaMU PyYHOro CTpaBnvBaHus;

- paboTocnocoBHOCTb M 3PPEKTUBHOCTE CUCTEM YraBnMBaHWSA ras3oB M NapoB, YCTPOWCTB NPOTUB MEepernosniHeHns u
pacTekaHusi XuaKocTel, MpUBOPOB KOHTPOMS M perynupoBaHUs TemnepaTtypbl Mpu 3KChnyatauum OTKPbIThbIX EMKOCTeWn,
3amMosHEHHbIX FOPHYYMM XKUAKOCTAMU;

- HAAEeXHOCTb NPUHATBLIX cnocoboB YNIoTHEeHUA CcallbHUKOB, HeobxoaMMocCTb npuMeHeHNA MeCTHbIX OTCOCOB U 6J'IOKI/IDOBKVI
BbITSP)KHON BEHTMASLMMN npu pa60Te HaCOCOB ANA nepekKadkn nerkoBocniiaMeHArnLWnXca N roproymx XNOKOCTEN, CKMKEHHBIX
ra3oB " KOMMNpeccopos.

5.14 TMpu Hanuuuu annapatoB W o6opydoBaHusl, paboTaloWmMx Mog BakKyyMOM MMM B KOTOPbIX MO YCNOBUSIM
TEXHOMOrM4YecKoro NpoLecca MMEeKTC CMECH roproYMX BEeLLECTB C OKUCNUTENeM, HeOGXOAMMO OnpeaenuTh:

BO3MOXHOCTb M YCrioBusi 06pa3oBaHusl B annapare roproumx cMeceil;

HEeoBX0ANMOCTb KOHTPOSS 3a COCTABOM Cpefbl B annapare;

HeobXoaMMOCTb B aBTOMaTUYECKUX CPEACTBaXxX NpeaynpexneHns o6 o6pa3oBaHnM roproUnx CMecei;

BO3MOXXHOCTb J1OKanmM3auun roptoymx cmecewm;

HaOeXXHOCTb U S(beQKTVIBHOCTb MMerLmnxca cpencts 3allnTbl.
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5.15 OAns pa3paboTkn MeponpuaTvid No obecnedeHuto noXxapHom 6e30MacHOCTU TEXHONMOMMYECcKUX MpoLLecCoB crepyet
paccmoTpeTb BCe BUAbI UCTOYHUKOB 3aXKUraHWsl, KOTOPble MOryT BCTPETUTLCSA B NPON3BOACTBEHHOM NpoLecce.

Mpwn atom HeoBxoanmo:

- YCTaHOBUTb, Kakme TexHn4eckme pelleHuna npeagycmMaTtpmuBaroTca and T1oro, 4YTOObI AAHHbIN annapart nnm yCTpOl7|CTBO camMu
He CcTanu I'IpW-IVIHOlﬁ BO3HUKHOBEHWUA NoXapa u (MJ'IM) B3pbiBa, OLUEHUTb UX SCb(*)eKTMBHOCTb N HaOEeXHOCTb;

- Npn HannM4dnm annapartos, MMeLWNX BbICOKYHO TeMneparTypy Hapy>|<H0171 NOBEPXHOCTN CTEHOK, onpeaenntb BO3MOXHOCTb
BOCNIaMeHEHUs roproyYmx CMeceln yyacTkamu, He UMeLNMU TENSTON30NSLUMN B Criydae aBapun,

- YCTAHOBUTb NepeYeHb BELLECTB U MaTepuaroB, KOTOpbIe MO YCIOBUSIM TEXHOOMMYECKOro NpoLiecca HarpeBakoTCs Bhille
TeMmrepaTypbl CamMOBOCHIAMEHEHUS] U MPY aBapUAHbIX BbIGpOCAx M3 annapaToB CNOCOOHbI BOCMIAMEHSITbCS MPU KOHTaKTe ¢
OKpY>KaloLLMM BO3OYXOM;

- onpenenuTb, MPUMEHSIIOTCS N B TEXHONOMMYECKOM MpOLIECCe BeLLECcTBa, CroCcoOHble BOCMNaMEHSITLCS NMPU KOHTaKTe C
BOZOV UNW OpyrMMn BellecTBamu, obpalLarowumMmncst B TEXHONOMMYECKOM NPOLECCE;

- NpoaHann3npoBaTb BO3MOXXHOCTb OGpaSOBaHI/IFI M HaKkonneHuna I'II/IpOCbOprIX OTIIOXEHUN;

- BbIABUTb Hann4yne B TE€XHOJIONMYeCKOM npouecce BelwecTB, pasnaralnwmxcda ¢ BoCnjiaMmeHeHnem npun Harpese, yaape,
TPEHUN nnn cCamoBO3roparolLMxca Ha Bo3ayxe npu HopmMalibHbIX YCIOBUAX;

- nNpeaoTBpatnuTb nonagaHne metanna un KaMHeN B MalUMHbl U annapartbl C BpalwarnwmMnca mMmexaHmmamm (MeIJJaJ'IKVI,
MenbHWULbI, ,D,pO6VIJ'IKl4, LLUHEKN N T.I'I.) npu HanNn4nm B HNX roproqel7| cpenbl;

- npedycmoTpeTb TaMm, [de 9T0 Heobxodaumo, MpUMEHeHVWEe  UCKpoBGesonacHoro W B3pblBO3ALLMLLEHHOTO
3neKkTpooGopyAOBaHUSA M APYroro TEXHOMONMYECKoro 06opyaoBaHus;

- NPedyCMOTPETb CPEACTBA KOHTPOSS U 3aLUMThI OT Neperpesa NoaBUXKHbLIX YacTel MalLuH U annapaTos;

- OLEHWUTb BO3MOXHOCTb 3a)KMraHusl ToplovMx CMecel OT TEMOBOro MPOSIBIIEHNS 3MEeKTPUYECKO SHEPrMn (UCKpbl U Oyru
pa3MbIkaHUs, KOPOTKNE 3aMblKaHWUs, TOKM Neperpysku, NeperpesB aNeKTPUYECKUX KOHTaKTOB, HarpeB 3NeMeHTOB 06opyaoBaHUS
WHAYKLUMOHHBIMU TOKaMM Y TOKaMK BbICOKOI YacToThl, yaapbl MOSIHUM U paspsagbl CTaTUYECKOro 3r1eKTpUYecTBa);

- onpegenntb COOTBETCTBME CUITOBOIO, OCBETUTENbHOIO U Opyroro GJ'IeKTpOOGOpy,D,OBaHVIH KnaccaM B3pbIBOOMACHbIX U
nokapoonacHbIX 30H Ha ocHoBaHMK TpeboBaHui [4];

- NpegoTBpaTUTb BO3MOXHOCTb MPOHUKHOBEHUS Ta30B UM MapoB M3 B3PbIBOOMACHbLIX MOMELLUEHUA B MOMELLEHUs C
HOpMarbHOM cpedol, B KOTOPbIX WCMOMb3yeTcs HEB3pbIBO3aLUMULEHHOE 3nekTpoobopygoBaHMe W NpPeaycMOTpeTb
COOTBETCTBYHOLLME MEPbI 3aLLUTDI;

- pa3pa60TaTb npun HEeOBXOAMMOCTU WHble TEeXHUYecKue peweHna no 3awute TexXHONOorm4ecknx npoueccos OT
BO3HMKHOBEHUA NOXapoOB W B3pPbIBOB, npegycmatpuearolime npengorepalleHune 06pa30BaHMFI ropro4mnx cpen n UCTOYHUKOB
3aXXuraHus.

5.16 Ecnu npvmeHsiemasi B TEXHOMOIMYECKOM MPOLECCE CUCTEMA MPeaoTBpalLeHUs noxapa He MOXeT obecneynTb B
cryyae ero BO3HUKHOBEHMS! 1 pacrnpoCTpaHeHWsl Ha COCeaHWe y4acTkm U 060pyaoBaHNe YCTaHOBMEHHbIE KPUTEPUM MOXKapHOW
6e30nacHOCTM, TO AN TEXHONOrMYEecKoro npouecca Heobxoaumo paspaboTaTb MepornpusiTus No ero MpOTUBOMNOXKaPHOW
3awmTe.

5.17 lMNMpoTnBonoXxapHas 3aLumTa TEXHONOrM4YeCcKMxX NpoLEeccoB AOMKHA obecneunBaThbCs:

- NPUMEeHeHMeM YCTaHOBOK MOXapoTylweHna un BOOAHOMO OpoLlleHUA (I'Ipl/l HeobxogmMmocTn - aBTOMaTI/I‘-IeCKVIX) n
COOTBETCTBYHOLLMX BUOOB no>+<apH017| TEXHUKU,

- NMPUMEHEHNEeM aBTOMAaTUYECKUX YCTAHOBOK MOXapHOW CUrHanmm3auuyM U OMOBEeLLEeHWUs 1 YNpasneHus asakyauuen npu
noxape;
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- YCTpOWCTBaMU, OrpaHNYMBAIOLLMMI pacripoCcTpaHeHre noxapa;

- MPUMEHEHUEM CTPOUTENbHLIX KOHCTPYKUUA C pernaMeHTUpOBaHHbIMKM MnpegenaMum OrHecTOMKOCTM U Knaccamu
KOHCTPYKTUBHOMN NOXapHOW OMacHOCTY;

- opraHmsaumeﬁ CBoeBpeMeHHOﬂ 9BaKyauumn nogen n  cHabxeHvem nepcoHana cpeacreamm KONMMEKTUBHOM W
MHDMBVI/J,yaJ'IbHOﬁ 3alnTbl OT ONaCHbIX (*)aKTopOB noXxapa.

5.18 OrpaHuyeHre pacnpocTpaHeHu s noxapa AofHkHO o6ecrneynBaTbes:

- YCTPOMNCTBOM MPOTMBONOXKaPHLIX Nperpag;

- yCTaHOBMEHNeM npeaensHo AoNyCTUMbIX NoLWaae NPOTUBOMNOXaPHBLIX OTCEKOB U CeKLUI;
- YCTPOMNCTBOM aBapMUIHOIO OTKIMHOUYEHMSI TEXHOMOMMYECKMX YCTAHOBOK M KOMMYHUKALIWIA,

- NMPUMEHEHMEM CPEACTB, NpeaoTBpaLlaloLLMX UMW OFrpaHMYMBaIOLLMX PasfvB U pacTekaHue XUAKOCTEW Npu aBapuUiHOM
cuUTyaumu;

- NpMEeHeHneM orHenperpaxgaroLmnx yCTpOVICTB.

5.19 Bbl60p orHetyuwaumx seuwects, COCTaBOB M aBTOMATUYECKMX YCTAHOBOK r|o>|<apH0|?1 CUrHannsaumnn, Konm4yecTtBa,
6bICTpO,D,eI7ICTBI/I$-| n npon3BoguTEeribHOCTU YCTAHOBOK MNOXapoTylweHuA crneayet npoBoAuUTb Ha CTagun nNpoekTupoBaHUA
TeXHOJ1I0r'M4yeCckmnx npoueccos B 3aBMCUMOCTU OT d)MSVIKO-XVIMVI‘-IeCKMX CBOWNCTB nepepa6aTb|BaeMblx BewecTB n cpeacrts
TyWweHnA 1 cueHapumeB NPOEKTHbIX NOXapoB..

B crnyyae M3MEHEHUs] TEXHOMOMMYECKOrO Mpolecca WM OTAENbHbIX ero ornepauuin criefyet nepecmaTpusaTb BblGop
CpeacTB 1 cnocoboB NpeaoTBpaLLEHUs NoXkapa U NPOTUBOMOXKAPHOW 3aLUMThI.

Mpu 3TOM nNpUMeHsieMble BUAObl NOXapHOW TEXHUKM OOIMKHbI obecneunBatb 3PPEKTUBHOE TylLleHMEe noxapa U ObiTb
Oes3onacHbIMKU Ans naen.

5.20 Ecnu npu noxxape BO3MOXXHO rOpeHnNe HECKOMbKMUX Pas3fMYHbIX roploYMX BELLECTB Y MaTepuasioB, OTIMYaoLMXCS Apyr
OT pyra noXapoonacHbIMWU CBOMCTBaAMM U XapakTepucTMKaMn HeobXoaMMbIX CPEACTB TYLUEHWS, TO pacyeT U NPOeKTUpOBaHME
YCTaHOBOK MOXaPOTYLUEHWUSI AOMKHbI BbITb MPOM3BeaAeHsbl Mo Hanbonee HeGnaronpuATHOMY AN NUKBUAALUN NOXapa BeLLeCcTBY
WKW NPOJYKTY.

Ecnn no ycnosmamMm COBMECTUMMOCTU OrHeTylauwmx sewecTtB C roproydmMm martepunanamMmmn Ha3HadeHue OGLIJ,eFO Aana Bcex
OrHetyuwiaulero areHta Heuenecoo6pa3Ho, TO AONyCTUMO NpUMEeHEeHNEe HECKOJTbKMX OrHeTyllalmnx BeLecTB. I'Ile 9TOM ropr4une
Beulectsa, He COBMEeCTUMbIe C TeéM WU MHbIM OrHeTywalmm COCTaBOM, OOJTKHbI ObITb NPOCTPAHCTBEHHO OTAeNneHbl nnn
BblHECEHbI B OTAEJIbHbIE NOMELLEHUA.

MpunoxeHue A

METO[ PACHETA U3BbITOYHOI'O AABINEHUA, PASBBUBAEMOI'O NMPU CTOPAHUN FA30-, NAPO- U
NbINEBO3AYLWHbLIX CMECEUW B NOMELLEHUU

A.1 Bbi6op n o60ocHOBaHWe pacyeTHOro BapuaHTa

A.1.1 Tlpn pacyeTe KpuTEpPMEB B3PLIBOMOXAPHOW OMACHOCTU B KayeCcTBe pacyeTHOro cnepyetr BbliOupaTe Haubonee
HebnaronpuaTHBIN BapyaHT aBapuu Unm nepmuog HopMarnsHOM paboTkl annapaToB, NPy KOTOPOM B 0Opa30BaHUM roproymx raso-,
napo- 1 NbiNeBo3ayLUHbIX CMecen y4acTByeT HanborbLuee KONMYeCTBO ra3oB, NapoB, Nbiren, Hambonee onacHbIX B OTHOLLEHUN
nocrneacTBUin CropaHus 3TMX CMeCcen.

A.1.2 KonuuyectBo noctynmellnX B NoOMelleHne BeLlecTB, KOTOpble MOryT o6pa30|3aTb roproyne rasoso3gyllHblie,
napoBo3ayLHble, NblneBo3aylHble CMecUn, onpegendaeTcd ncxogqa n3 cnefyrowmx npeanocbIisioK:
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a) NpoOUCXOAMWT pacdeTHasa aBapust 0gHOro M3 annapaToB cornacHo A.1.1;
0) BCe cogepxMmMmoe annapara nocTtynaeT B NOMeLLEHNE;

B) npoucxognTt ogHOBpeMEeHHO yTeyka BellecCtB U3 pr6OI'IpOBO,ClOB, nmTarowmnx annapart, no npamomy wu o6paTHomy
NOTOKaM B Te4eHNe BpEMEHMN, Heobxo4MMOro AN OTKIYEHWS pr6OI'IpOBOﬂ,OB.

PacyeTHoe Bpemsi OTKMIOYEHWUS TPyGOMPOBOAOB OMNPEAENsoT B KakAOM KOHKPETHOM CllyYae WCXOAs M3 pearbHoi
06CTaHOBKM, U OHO AOMKHO OblTb MWHMMArbHLIM C Y4ETOM MacnopTHbIX AaHHbIX Ha 3arnopHble YCTPOWCTBa, XapakTepa
TEXHOMOrM4YecKoro npouecca 1 Buaa pacyeTHoWn aBapuu.

PacueTHoe BpeMsi OTKIOYEHUs TPYBONpoBOAOB CreayeT NPUHUMATL PaBHbLIM:

- BpeMeHun CpaﬁaTblBaHl/IFl CUCTEeMbl aBTOMATUKN OTKITHOHEHNA pr6OI'IPOBO,D,OB CormnacHo nacnopTHbIM AaHHbIM YCTaHOBKMU,
€CJTN BEPOATHOCTb OTKa3a CUCTEMbl aBTOMaTUKN HE NpeBblllaeT 10-6 B rog unu obecne4vyeHo pe3epBupoBaHNE ee ANEMEHTOB,;

- 120 C, ecnu BepoATHOCTbL OTKa3a CUCTEMbI aBToMaTuku npesbilwaet 10-5 B rog u He obecneveHo pesepeupoBaHne ee
3N1EMEHTOB;

300 C npu py4yHOM OTKIOYEHUN;

r) MpouUCXoOWUT UCMApeHWe C MOBEPXHOCTU pasnMBLUENCHA >XWUOKOCTW; Nfowadb WUCMapeHus npu pasnuMBe Ha non
onpegensietcst (Mpu OTCYTCTBMM CNPAaBOYHbIX AaHHBIX) UCXOAA U3 pacdeTa, YTo 1 NUTp CMecel U pacTBOpoB, cogepxalumx 70%

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

ﬂ,) NponCXoanT TakKkKe uncnapeHue XUOKOCTn u3 emMKocTen, JKCnyatnpyemMmbiX C OTKPbITbIM 3€pKarioM XWOKOCTU, U CO
CBeXXeOKpalleHHbIX I'IOBerHOCTeIZ;

€) ANUTENbHOCTb UCMapPEHUs XXUAKOCTU NPUHUMAETCS PaBHOW BpeEMEHM ee MOJSTHOro ncnapeHusi, Ho He 6onee 3600 c.

A.1.3 KonunuyectBo nbinn, KOTOpoe MOXeT o06pas3oBaTb MbINEBO3AYLLHYIO CMECb, ONpeadenseTcs U3 cregylowmnx
nNpeanocChInokK:

a) pacyeTHON aBapuvu NpeaLecTBOBao MblfIeHaKoNMeHe B NPoOU3BOACTBEHHOM MOMELLEHNM, NPOUCXOASLLEE B YCIOBUSAX
HOpMarnbHOro pexuma paboTbl (Hanpumep, BCREACTBME MbINEBLIAENEHUS W3  HErepMeTUYHOro MNPOU3BOACTBEHHOIO
obopynoBaHusa);

0) B MOMEHT pacyeTHOW aBapuun nNpousoLuna nnaHoBas (PEMOHTHblE paboThl) UM BHE3aAMHasa pasrepMeTnsaumsi 0qHoro 13
TEXHOMNOMMYECKUX annapaToB, 3a KOTOPOW MocrenoBasnl aBapuiHbIA BbIOPOC B NMOMELLEHME BCEN HaxoaMBLUENCS B annapare
nbinu.

A.1.4 CgobogHbli OObeM MOMELLEHUS] ONpPedenserTcs Kak pasHOCTb Mexay O00beMOM MoMeLleHMss U 0OGbemom,
3aHMMaeMbIM TexHorornyeckum obopygoBaHneM. Ecnu cBobofHbIi 06bEM MOMELLEHMS ONPenennTb HEBO3MOXHO, TO €ro
JOrnycKaeTcs NpUHMMaTh YCroBHO paBHbIM 80% reoMeTpuyeckoro obbema nomeLLeHus.

A1.5 Onpep,eneHvle noXXapoomnacHbIX CBOWCTB BELLECTB U mMaTtepunarnoB npoBogAT Ha OCHOBaAHUN pe3ynbraTtoB ncnbiTaHUN
N1 pacyeToB No CTaHAAPTHbIM MeToOAUKaM [3] C y4yeToM napameTpoB COCTOAHUA (,D,aBJ'IeHI/Ie, TeMmneparypa un T.,IJ,.).

,ElOI'IyCKaeTCﬂ ncnonb3oBaHMe CrnpaBOYHbIX OAaHHbIX.

,ElonycxaeTcsq ncnonb3oBaHne nokasarenemn r|o>+<apH017| ONacHOCTU And CMecei BeLiecTB U MmaTtepuanoB no Hanbonee
OnacHOMY KOMMOHEHTY.

A.2 Pac4yeT u3bbITOYHOro faBrieHus AnsA ropro4ux ra3oB, NapoB ferkoBocrnjiaMeHALWUNXCA U roprovnx Xupgkocren
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A.2.1 N3bbiTouHOE gaBneHue /A F ONsS MHOMBUAYarbHbIX FOPHOYMX BELLECTB, COCTOSAWMX 3 atomoB i, H, &, M, T,
Er., I, F,onpegenserca no coopmyne

AP=(P o —F) —m—— — —, (A1)

rae F, .. - MakcumaribHoe AaBneHue, pa3smBaeMoe Npu CropaHni CTEXMOMETPUYECKON ra30BO3AYLLHON UM NapoBO3AYLIHON

cMecu B 3aMKHYTOM obObeme, onpefensemMoe 3KCMepUMEHTanbHO WNM MO CAPaBOYHBbIM [AaHHbIM B COOTBETCTBUM C
TpeboBaHuaMn A.1.5. Tpy OTCYTCTBUM AaHHbIX AONYyCKAETCA NPUHUMATh PM pasHbiM 900 kla;

PD - HayanbHoe gaeneHue, kla (gonyckaetcs npuHMMaTh paBHbiM 101 kla);

# - macca roptoyero rasa (I'T) unu napos nerkosocnnameHstowmxcs (NBXX) n roptodmx xugkocten (IXK), Bblleawmx B
pesynbrate pacyeTHOW aBapuu B noMeLleHne, Bblumcngemas ang [T no dopmyne A.14, a gns napos JIBXX n XK - no dopmyne
A.19, kr;

Z - K03h(PULMEHT y4acTusl roprodMx ra3oB U NapoB B FOPEHMMU, KOTOPbIA MOXET ObITb paccuMTaH Ha OCHOBE XapakTepa
pacnpegeneHns rasoB M napoB B obbeme nomelleHus cornacHo A.2.3 n A.2.4. [lonyckaeTcsa npuHMMaTtb 3HadeHve £ Mo
Tabnuue A.1;

I - €BO6GOAHbIN 06beM nomeLleHnsi, M3 ;

forq - MOTHOCTb rasa U napa npu pacyeTHoON Temneparype Ly Kr-M =3, Bbluncrsemas no oopmyrne

M
P (1+0,00366- £,)

From =

roe A4 - MonsipHasi Macca, Kr-kmonb -1 ;

I - MOMbHBIN 06beM, paBHbii 22,413 M3 -kmonb —1;

zp - pacyeTHas Temnepartypa, °C.
Tabnuua A.1 - 3HauyeHune koadurLmeHTa 7 y4yacTusi FTOPHOYMX ras3oB U MapoB B rOPEHUN

Bupg roptoyero BellecTea 3HaueHne
Z

Bopopoa 1,0
loptoune rasbl (Kpome Bogopoaa) 0,5
JlerkoBocnnameHsitoLWmneCs 1 roproYvme XXMOKOCTU, HarpeTble 40 TeMmneparypbl 0,3
BCMbILLKA 1 BblLLIE
JlerkoBocnnaMeHsILLNECS U TOPIOYNE XXUOKOCTU, HarpeTble HUXKe Temneparypbl 0,3
BCMbILLKW, MPU HANM4YumM BO3MOXHOCTM 0O6pa3oBaHus aspo30rsi
JlerkoBocnnamMeHsIloLLNECS U FOPIOYNE XXUOKOCTU, HarpeTbie HUXe Temneparypbl 0
BCMbILLKW, NPU OTCYTCTBUM BO3MOXHOCTM 06pa3oBaHus aapo3ons

B kadectBe pacquHoﬁ TeMmnepartypbl crnegyetr npuHMMatb MakCuUMalribHO BO3MOXHYHO TemMnepaTtypy BO3dyxa B OAaHHOM
nomMmeuieHnMn B COOTBGTCTByIOLIJ,GVI KIIMMaTUYeCKOM 30HEe WM MaKCMManbHO BO3MOXHYKO TemnepaTtypy BoO3gyxa no
TeXHOI1I0rM4eckomy pernamMeHTy C y4eToM BO3MOXHOIO MNOBbILLEHUA TemMmnepartypbl B aBapVIIZHOIZ cutyauun. Ecnn Takoro
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3HaYeHNs pacyeTHOW TemnepaTypbl .ﬁp Nno KakMM-nubo npuyvHaM onpefennTb He yaaercs, AOMyCKaeTcs MNpUHMMAaTb ee
pasHou 61 °C;

(. - cTexnomeTpudeckas koHueHTpaums I unv napos JIBX 1 MK, % (06bemHbIx), Bblumcrisiemas no opmyre

100 (A3)
CT — ’ .
1+434p
My — Wy P
rae P=a, + T - ? - CTEXMOMETPUYECKMI KOAPDULIMEHT KUCITOPOAA B peaKLMn CropaHus;
Mg, My, My, My, -4ducno atomos C, H, O v ranongos B Monekyne roptoyero;
£y - KO3MMULMEHT, y4MTHIBAIOLMIA HETEPMETUYHOCTb MOMELLEHUss 1 HeaauabaTuyHOCTb MpoLecca ropeHus.

[onyckaetcs npuHuMaTth £, paBHbIM TPEM.

A.2.2 Pacder AL OnNs uHOMBMAYyanbHbIX BELLECTB, KpoMe YNOoMsHyTbIX B A.2.1, a Takke And cmecen MOXeT ObiTb
BbIMOSTHEH No cdopmyrne

ap= bl 1 , (A4)
Ves DBCPTD Ky

rae A - Tennota cropaxus, Dox-kr=1:
{og - MIOTHOCTL BO3AyXa Npu HavarnbHon Temneparype p, Kr-M—3;

Cp - TennoemKkocTb Bo3ayxa, Ox-kr—1-K-1 (nonyckaetcs npuHumats pasHon 1,01:103 , Ox-kr—1 -K-1);

Tﬂ - Ha4alibHada MakcumMaribHaa TemMmneparypa Bosayxa, Alda AaHHOro permoHa B TEeNnbINA nepuoa roaa, K.

1008
A.2.3 NpueegeHHble B A.1 1 A.4 pac4eTHble hopMYyrbl NPUMEHSAIOTCA ANsd cnydas ————— = 0,5 Cl [CHI{I'IP - HWXKHWI

Pro  Ves
KOHLIEHTPALUMOHHBIA Npefen pacrnpocTpaHeHusi MnrnamMeHu ropitoyero rasa unu napa, % (06.)] n nomeweHnn B dopme
NPsIMOYrONbHOrO Naparnenenunesa ¢ OTHOLEHNEM AMWHbI K LUMpUHE He Gonee nsaTtu.

KoadhdbmumeHT ydactmsa ZF ropoumx rasoB WM MapoB, HarpeTbiX He Bblle TemnepaTtypbl OKpyXatwlen cpegbl
NErkoBOCMNNaMEHSALWMXCA XUOKOCTEN NPU CropaHMM raso-, napo- W MbiNeBO3AYLWHON CMecu ANns 3adaHHOro YpOBHS

3Ha4YNMOCTHU Q(C -] 5), (ypOBeHb 3HAaYUMOCTN - BEPOATHOCTb TOrO, YTO 3HAYEHWEe KOHLUEeHTpaumn ' npeBbICUT 3HaveHue

MaTeEMaTNYEeCKOro OXXngaHnsa 3ToN Cry4aniHON BENNYMHbI 5) paccuunTbiBatoT No hopmynam:
npun XHKHP = 0,5.!.? n FHKHP ED,ﬁb

_ 5107 ..

e

i
Z Pro (C’u + %J - AHETP VHETP - ZHETIP - (A.5)

npu XHKHP =058 w FHKHP =008
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5107 . ¢ C
f="——— Prn- [Cu +%} FZyppme: (A.6)
H

rae #2 - macca rasa vnm napos JIBX, noctynatoLmx B nomeLleHe B cooteetcTBum ¢ A.2.6 u A.2.7, kr;

& - QONYCTUMbIE OTKITOHEHMS KOHLUEHTpaLmMi Npy 3a4aBaemMoM YPOBHE 3HAYUMOCTH Q(C = f} , NpnBegeHHble B Tabnuue
A.2;

XHKI‘IP ) FHKHP’ ZHKHP - pacctosHua no ocam K, ¥, F OT UCTOYHMKA MOCTYNIIEHUS rasa unv napa, orpaHn4eHHble

CHETIp COOTBETCTBEHHO, M; paccuMTbIBatloTcs no opmynam b.1-b.4;
{, & - ANvHa 1 WunprnHa NOMELLIEHNS, COOTBETCTBEHHO, M;
F - nnouwanb nona noMeLLeHns, M 2 ;
CD - NpeaaKCrnoHeHUManbHbIA MHOXUTENb, Y% (00.), paBHbIN:

npu OTCYTCTBUM NOABWXXHOCTY BO3AYLUHOW cpeabl Ans roptoYmx rasos

FH
C,=377-10°0 ——— (A7)
Fr Ves
npv NOABMXHOCTM BO3AYLLIHOW cpeabl ANs FOPHYMX ra3oB
FH
c,=310% —— (A.8)
Fr '}T::B U

roe {7 - NoABWXHOCTb BO3AYLUHOW cpefdpbl, M/C, NPUHUMAETCA U3 TEXHWYECKON OOKYMEHTaLWUM Ha CUCTEMY BEHTURAUMM AN
JaHHOTO NMoMeLLeHUs:;

npu OTCYTCTBMM NOOBMXHOCTU BOS,EI,yLIJHOI?I cpenbl Ana napos NerkoBocnjiaMmeHAarLWwmnxca Xungkocten

100 0.4
C,=C,. _ Y , (A.9)

CI-[ P VI;B
rae Cy - KOHUEHTpauus HacbiWeHHbIX NapoB Npu pacyeTHON Temneparype .ﬁp, °C, B BO3ayxe B nomMeLleHun, % (06.);

Py - NMOTHOCTb NAPOB, KI/M3 .

Tabnumua A.2 - 3HayeHns [OMYCTUMBIX OTKITOHEHUI § KOHLEHTpaLUWi Npy ypoBHE 3HAYMMOCTK ([ [ (7 5}

XapakTep pacnpegeneHus KOHUeHTpauui O > 5} 5
[ns roptodmnx ra3oB nNpu OTCYTCTBUKU NOOBMKHOCTM BO3OYLLHOW cpeabl 0,100000 1,29
0,050000 1,38
0,010000 1,53
0,003000 1,63
0,001000 1,70
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0,000001 2,04
[1nsa roptoymx rasos 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 nerkoBocniaMeHsoLWMXCH KNOKOCTEN NPU OTCYTCTBUM 0,100000 1,19
NOABWXKHOCTM BO3AYLLHOW cpeabl
0,050000 1,25
0,010000 1,35
0,003000 1,41
0,001000 1,46
0,000001 1,68
[ns napoB NerkoBocnnameHsLWNXCS XXUOKOCTEN NPY NMOABMXHOCTU 0,100000 1,21
BO34YLLUHOW cpeabl
0,050000 1,27
0,010000 1,38
0,003000 1,45
0,001000 1,51
0,000001 1,75
KoHueHTpauunsa CH MOXET ObITb HanaeHa nNo hopmyrne
100. B
o, = L A.10
H P, (A.10)
rae PH - JaBMNeHMe HaCbILLEHHbIX MapoB NPW pacyYeTHON TeMnepaType (HaxoguTcs No CnpaBoYHOM nuTepartype), kla;
F., - aTMoccepHoe faBneHve, pasHoe 101 kla;
npv NOABWMXHOCTM BO3AYLIHOM cpeabl AN NapoB NErKOBOCNAMEHSAOLLMXCA XKNOKOCTEN
100 0.4
m .
CD :CH{—J . (A.11)
CI-[ Pr VCB

YposeHb 3HaummocTn (' > ) BbIGUPAIOT MCXOAs M3 OCOBEHHOCTEN TEXHOMOrM4eckoro mnpouecca. [omnyckaetcs

npuHumate Q{C = ), pagHbim 0,05.

A.2.4 KoadhpuumneHT 7 yvacTusa napoB HEHArpeTbIX NIErKOBOCMIAaMEHSIOLMXCS XXUAKOCTEN NPU CropaHnU NapoBO34YLLIHOW
CcMecu MOXET ObITb onpefeneH no HomorpaMmmMme, NpMBeAEeHHON Ha pucyHke A.1.
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0,34

0,24

0,1+

El

0,2 0,4 0,6 0.8 1,0

PucyHok A.1 - 3aBucumocTb KoadpduumneHta # ot 5

X paccuuTbiBatoT no copmyne

i, gony O =%
X=di0* , (A.12)

Lewmmly =C*
rae C* = Oy

P - acppekTUBHBIN KOIDPDPULIMEHT M3GLITKA FOPHOYEro, NPUHMMAEMBbIN paBHbIM 1,9.

A.2.5 B cnyyae obpalleHnss B MOMELLEHUN TOPHYMX FA30B, FIErKOBOCMNAMEHSIOWMXCA UKW TOPKYMX XKUOKOCTEN Npu
onpegeneHMn Maccbl #, Bxogawen B popmynbl A.1 n A4, gonyckaetcsa yunTbiBaTb paboTy aBapuAHON BEHTUMSLMMK, €CNK
OHa obecneyeHa pe3epBHbIMU BEHTUNATOPAMW, aBTOMaTUYECKMM MYCKOM MpU MNPEBbILEHUN NpeaenbHo OOonyCTUMON
B3pbIBOGE30MACHOM KOHLEHTPALMM M 3MNEeKTPOCHabXeHMeM MO MEepPBOM KaTeropyMm HageXxHoOCTU cornacHo [4], mpu ycnosuu
pacnonoxeHusi yCTPOMCTB AN yAaneHust Bo3gyxa M3 MOMELLEHUS B HEMoCcpencTBEHHOW OnM30oCTM OT MecTa BO3MOXHOW
aBapum.

JonyckaeTcs yuuTbiBaTb MOCTOSIHHO paGoTaloylo 06LEe0BMEHHYI0 BEHTUMNAUMIO, 0GecrnevnBalolLylo KOHLEeHTpaLuuo
rOPHOYMX ra30B M MapoB B MOMELLEHWWN, HE MPEBLILLAIOLLYI0 NPEAenbHO AOMYCTUMYI B3pbIBOGE30MNaCHY KOHLEHTPaLWIo,
paccuuMTaHHyl0 [ONA  aBapUMHOW BEHTMNAUMKU. YKasaHHas o6leobMeHHas BEHTUNAUMA OorkHa ObiTb o6opygoBaHa
PE3epBHLIMU BEHTUMNATOPaAMM, BKITOYAOLWMMUCA aBTOMATUYECKM MPU OCTAHOBKE OCHOBHbIX. JMNeKTpocHabXeHue yKasaHHOM
BEHTUNALMU OOMKHO OCYLLECTBMNATLCSA HE HIDKE YeM MO NMepBOoii KaTeropum HageHoOCTH.

Mpn STOM Maccy #2 TrOpHYMX FA30B UMM NApPOB JTETKOBOCMITAMEHSIIOLUMXCS UMW TOPIOYUX KUOKOCTEN, HarpeTbiX [0
TemnepaTypbl BCMbILWKXW W Bbille, MOCTYMNMBLUMX B OOBLEM MNOMELLEHUS, CreayeT pasgenuTb Ha koadpduumeHTt &,
onpegensieMbin no gopmyne

K=AT+1, (A.13)

roe .4 - KpaTHOCTb BO3yX006MeHa, Co31aBaeMoro aBapuinHon BeHTunsaumei, c—1;

T - NPOAOIMKUTENBHOCTb NOCTYMNIIEHUS FOPIOYMX FA30B U NAPOB NErKOBOCMNIIAMEHSIIOLLIMXCS U FOPHOYNX XNOKOCTEN B 06bEM
nomeLleHus, ¢ (NpuHumaetca no A.1.2).

A.2.6 Macca # , Kr, TOCTYyNMBLUEro B NOMeLLeHne nNpu pac4eTHOW aBapun rasa, onpegensercsa no opmyne
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w= (0 VR, (A.14)
rae I, - o6beMm rasa, BbilueaLero U3 annapara, M3 ;
I’ - obbeMm rasa, BbllweaLwero n3 TpyGonpoBoaos, VER
Mpn atom
Ve =001 71, (A.15)
rae 5 - Aaenewve B annapare, kMla;
[~  -obbewm annapara, M3 ;
Ve =We + ¥, (A.16)

rae [, - obbem rasa, Bbiweawero 13 TpybonposoAa A0 ero OTKIHHEHUS, M3
I, - 0b6beM rasa, BbileAwero u3 Tpy6onpoBoaa Nocre ero OTKIIoYeHNS, VER

V.=aT, (A17)

roe & - pacxof rasa, onpefensiemMblii B COOTBETCTBUM C TEXHONOMMYECKUM PErfiaMeHTOM B 3aBUMCUMMOCTU 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 4920y +. 4521, ) (A18)
rae S - MakcumarbHoe AaBrieHune B TpyGonpoBoAe Mo TEXHOMOTMYECKOMY perniameHTy, Kla;

7,2, .. - BHYTPEHHMI pagnyc Tpy6onpoBoaos, m;

L4 3. n - AnnHa TPYGONPOBOLOB OT ABAPUAHOTO annapara [0 3aABUKEK, M.

A.2.7 Macca napoB XWOKOCTW #2, MOCTYNMBLUMX B MNOMELLUEHWE MNPU HanuUynM HEeCKOMNbKUX WCTOYHUKOB WCNapeHus

(I'IOBerHOCTb pa3J'II/ITOl7I XNOKOCTU, NOBEPXHOCTb CO CBeXeHaHeCeHHbIM COCTaBOM, OTKPbITble €MKOCTU U T.I'I.), onpependetca
N3 BblpaXXeHus:

=yt Plgne + g can (A.19)
FAe #2y - Macca XWAKOCTM, NCMIapUBLIEACS C MOBEPXHOCTM Pa3nnea, Kr;

m - Macca XnaKoCTu, UCnapuBLLENCS C NOBEPXHOCTEN OTKPLITbIX EMKOCTEN, KT;

ETE
mCB.DKp - Macca XUaKoCTu, I/ICI'IapVIBLIJeIZCFl Cc I'IOBerHOCTeIZ, Ha KOTOpble HaHeCeH I'IpI/IMeHFleMbIVI COCTaB, Kr.

Mpn aToM Kaxkgoe 13 cnaraembix B oopmyne A.19 onpegensietca no popmyne
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w = WF,T, (A.20)
rae ¥ - MHTEHCUMBHOCTb McnapeHust, kr-c—1 -m—2;

F:{ - nnowaab UcnapeHus, M <, onpeaensiemasi B COOTBETCTBUM ¢ A.1.2 B 3aBUCUMOCTM OT MacChl >KWUOKOCTU Mg
BbllUeALIEN B MOMELLIEHNE.

Ecnn aBapI/IVIHaﬂ CuTyaumna ceBd3aHa C BOSMOXXHbIM MOCTYMNJIEHNMEM XNOKOCTU B pacChblJlIEeHHOM COCTOAHUN, TO OHa OOJKHa
ObITb y4yTeHa B dJopmyne A.19 BBegeHMeM OOMOMHUTENbHOIO Criaraemoro, y4yuTbiBaroLLlero O6I.I.l,yl0 mMaccy I'IOCTyI'IVIBLIJe|7I

XNOKOCTU OT pacnbl1ALWNX yCTpOI7ICTB, nexoaa n3 npoaoInKUTENbHOCTU UX pa60T.

Macca napoB XWOKOCTU, NOCTynMBLUMX B MNoMelleHne npu aBapI/IVIHOIZ CuTyauumn, MOXet ObITb onpeaerneHa
JKCNnepuMeHTallbHO U1 pacyYeTHbIM NMyTEM.

A.2.8 Maccy napos i, KN BbILLEALLYIO B MOMELLeHUe XNAKOCTM, ONpeaensitoT B COOTBETCTBUMN C A.1.2.
A.2.9 VIHTeHCUBHOCTb mcnapeHus §F , kr-c—1-M~—2, onpegensercs no cnpaBoYHbIM U SKCMEPUMEHTarbHbIM AaHHbIM. [ns

HeHarpeTbIX Bbllle pacyeTHOM TeMnepaTypbl okpyxatowern cpeabl JIBXK npy oTCyTCTBUM AaHHBIX AONYyCKAETCs paccynTbiBaTbh
I# no opmyne

—f
W=10"" /M B, (A.21)

rae T - KOSdeI)I/ILI,I/IeHT, ﬂpI/IHI/IMaeMbIIZ no Tabnuue A.3 B 3aBMCUMOCTU OT CKOPOCTN 1N TemMmnepartypbl BO3A4YLWHOINO nNoToka Hag
NOBEPXHOCTbIO NCNapeHns;

F,, - BaBneHe HacbILLEHHOro napa Npy pacyeTHoii TemMnepaType L1, ONPe/ensiemMoe Mo CrIPaBOYHBIM AaHHbIM, KIla;

Af - MmonapHas macca, Kr-k-Morb.

Tabnuua A.3 - 3HayeHune koadbdpuumenTa 1| B 3aBUCMMOCTM OT CKOPOCTU U TEMNepaTypbl BO3AYLLHOMO NOTOKa

CKOpOCTb BO3AYLLHOIO NOTOKa B 3HaueHune koadpduumenTa Tl npu Temnepatype, °C, Bosayxa B
nomeLueHun, m-c—1 nomeLleHn

10 15 20 30 35

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

0,1 3,0 2,6 2,4 1,8 1,6

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

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

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

A.2.10 Macca napoB #:, Kr, Npy WUCNAPEHUN XUOKOCTW, HaArpeTon Bbllle pacyYeTHOW TemnepaTypbl, HO He Bbilwe
TeMnepaTtypbl KUMNEHUS XXUOKOCTW, ONPeaEnseTcsi N0 COOTHOLLEHMHO

m =002 P, % (A.22)

I

rae ¢, - YAeNbHas TennoeMKOCTb XUAKOCTY NPU HavanbHoi Temnepatype ucnapeHuns, Iickr—1-K-1;
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Lopm - YBenbHas TennoTta WCMapeHWs XWAOKOCTU MpW HayanbHOW Temnepatype UCMapeHusi, onpefensiemasi no

CNPaBOYHbIM AaHHbIM, k-Kr—1 .

Mpy OTCYTCTBUM CPABOYHBIX AAHHbIX [OMYCKAETCS PACCUUTbIBATL Lypr MO hOPMYIE

_18173.10°. BT
(T, +C, +273.2)° M

Ly

(A.23)

rae &, C, - KOHCTaHTbl ypaBHeHUst AHTyaHa, onpefensiemMble No CrnpaBoYHbIM AaHHLIM AMs AABNEHUS HACbILEHHbIX Napos,
namepsiemoro B klla;

T, - HauanbHas Temneparypa HarpeTon xuakocTu, K;

Af - monapHas macca, Kr-k'Morb.

®opmynbl A.22 1 A.23 cnpaBeanuBbl AN XWUAKOCTEN, HarpeTbiX OT TemMnepaTypbl BCMbIWKA U Bbile MpU YCOBUKM, YTO
TemnepaTtypa BCMbILLKM XXUOKOCTW NPeBbILLIaeT 3HaYeHne pacyeTHOM TeMnepaTypbl (.ﬁp ).

A.3 PacueTt n36bITOMHOro faBneHusi B3pbiBa ANA rOpOYUX Nbinen

A.3.1 Pacyet un3bbiTouHOro gaesnenus A7, klMa, npoussogutca no dopmyne (A.4), roge KoadhdUUMEHT F  y4vacTus
B3BELLEHHOW MbININ B FOPEHUM paccyMTLIBalOT No hopmyre

Z=05F, (A.24)

roe F - maccoBasi oS YacTul Nbiyv pasmMepoM MEHEe KPUTUYECKOTO, C MPEBLILIEHMEM KOTOPOrO a3pOB3BECH CTaHOBMUTCS
HecrnocobHol pacnpocTpaHsaTe nnamsi. B oTcyTCcTBME BO3MOXHOCTU MOMyYeHWUsI CBEOEHWUM AN OUEHKU BENUYUHbI
fJonyckaetcs npuHuMaTtb & =1.

K nbmnsm, cnocobHbiM 00pa3oBbiBaTb roplyMe  MbINEBO3AYLUHbIE CMECU, OTHOCAT [OUCTepcHble  MaTepuarnsl,
XapakTepusylLlmMecs HanuydMmem nokasatenen MoXapHOW  OMaCHOCTU:  HWXKHUM  KOHLUEHTPaUWOHHbIM  npegenom
pacnpoCTpaHeHNsi NnamMeHu, MakCMMarbHbIM OABMEHUEM, Pa3BUMBAEMbIM NPW CropaHuMu MbiNeBo3ayLlHon cmecu (boree 50
kla), n CKOPOCTbIO €ro HapacTaHusl, MMHMMAaIbHbIM B3pbIBOOMNACHbLIM coaepxaHneM knucnopoga mexHee 21% (06.).

A.3.2 PacyeTHyt0o Maccy B3BELLUEHHON B 0ObeMe MOMELLEHMS MbINN #, KI, 0Opa3oBaBLUENCA B pe3ynsrate aBapUNHOM
cuTyaumm, onpenenstoT no oopmyne

Mgy T Py
pe = min Cop - Vg (A.25)
A

rne #ig, - pacH4eTHaa Macca B3BVIXpVIBLU6I7ICF| NblJn, Kr;

i,y - PACYETHAA Macca Mbln, NOCTYNMBLUE B NOMELLEHNE B pe3ynbTaTe aBapUnHOM CUTyaLIuK, Kr;

i

.p - CTEXMOMETPUYECKAs KOHLIEHTPALIMA FOpIoYei Mbinu B a9pOB3BECH, KI'M —3;

I - PacyeTHbIN 06beM NblNeBo3ayLHOro obnaka, 06pa3oBaHHOrO NpU aBapuMMHON CUTyaumn B 06beme noMeLLeHus, M3,
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B oTcyTCTBME BO3MOXHOCTYM NOSTyYEHNs CBEAEHWIA ANS pacyeTa i, AoMyckaeTcs NpuHUMaTh

B = B, Py (A.26)

A.3.3 PacyeTHyto Maccy B3BUXPUBLLENCSH MbINU Fig. ONPeaenstoT no dopmyne

Flps = figy Wi, (A.27)

rae K. - AONA OTNOXKMBLUENCA B MNOMELUEHUM MbiK, CNOCOBHON MEeperTV BO B3BELUEHHOE COCTOsHME B pesyrnbrare

aBapuiHomn cutyaumn. Npn OTCYTCTBUKN SKCNEPUMEHTANbHbLIX CBEAEHN O BENUYMHE KBE JonyckaeTtcsa npuHUmaThb KBS =0,9;

¥ - Macca OTIOXKMBLUENCS B NOMELLEHWM MbIN K MOMEHTY aBapumn, Kr.

I

A.3.4 PacueTHyt0 Maccy Mbinu, NMocTynuBLLEN B MOMELLEHE B pesyrnbTate aBapuiHON CUTyauun, #i.., ONPedensor no
dopmyne

Plag, = (Mg + ¢TI E (A.28)
roe mﬁI[ - Macca roproqe|7| Nbinun, Bbl6paCb|BaeMOﬁ B nNoMelleHne U3 annaparta, Kr,

g - NMPOM3BOAUTENBHOCTb, C KOTOPOW NPOLOIHKAETCA MOCTYNSIeHWe MbiNeBUOHbIX BELECTB B aBapwiiHblii annapaT no
Tpy6onpoBoaam [0 MOMEHTa UX OTKIoYeHUs, Kr-c—1;

T - BpeMmsi oTKNoYeHus, onpegensemoe no A.1.2 (B), ¢;

KI[ - KOS(b(*)VILI,VIeHT nbineHnd, I'IpeD,CTaBJ'IFIPOLLI,MVI OTHOLLEHNEe MaccChbl B3BELLEHHOW B BO3ayxe Nbifin KO BCEWN Macce Nbinu,

I'IOCTyFIVIBLLIeVI M3 annapara B nomMelleHune. I'Ile OTCYTCTBUMN 3KCNepuMeHTarnbHbIX AaHHbIX O BeNN4nHE Kl'[ AonyckaeTca
NPUHUMATb:

- KH =0,5 - N4 nNbinen ¢ ANCNepcHoOCTblo He MeHee 350 MKM;
- KH =1,0 - on4a nNbinemn ¢ ANCNepcHoCcTbio MeHee 350 MKM.

BenuuuHy #z,; npuHumatot B cootBeTcTBUM ¢ A.1.1 1 A1.3.

A.3.5 Maccy oTnoxuBLUencs B NOMeLLEHNN Nbifv K MOMEHTY aBapuv onpeaenstoT no goopmyne

KI'
Mg = E(ml +mg), (A.29)
¥

roe Kr - Jons roproYen nbiny B obLLen Macce OTNOXEHWI Nbifu;

Ky - K0adhpnumeHT achbdekTMBHOCTU Nbineybopkun. MNpuHnmatoT paBHeiM 0,6 npu cyxon u 0,7 - Npu BNaXKHOW nbineybdopke

(py4Hom). MNpyn MexaHM3MpOBaHHOW BaKyyMHOW Nbineybopke Ansi pOBHOro norna Kﬁr npuHumatot pasHeiM 0,9; onga nona ¢
Bbl6omHamm (0o 5% nnowaam) - 0,7;

#y - Macca Mbinu, oceaarolen Ha TPyAHOAOCTYNHbIX Ans Y60pk/ MOBEPXHOCTSX B MOMELIEHUM 3a Nepuoa BpemeHM
Mexay reHepanbHbIMU Y6opKamu, Kr;
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##7 - Macca nbifu, ocefatollen Ha AOCTYMHbIX Anst YOOpKM MOBEPXHOCTAX B MOMELLEHUM 38 NEpUoL BPEMEHN Mexay
TEKYLLUMMMN yOopKaMmMm, Kr.

Moga TPyAHOAOCTYMNMHbIMU  ONA y60pKVI nnowagammn  nogpasymMeBardT TakKMe MNOBEPXHOCTU B NPOU3BOACTBEHHbIX

NOMeELLEeHUAX, O4YNCTKa KOTOPbIX OCYLLECTBIAETCA TOJIbKO NpU reHepalibHbIX nblney60pKax. ,D,OCTyI'IHbIMI/I ana y6opK|/| MecTamMu
ABINAKTCA NMOBEPXHOCTU, MNblJib C KOTOPbLIX yAArAaeTCAa B NpouecCe TeKyLnx I'IbIJ'IeyGOpOK (emecmeHHo, €XXeCYTO4YHO " T.I'I.).

A.3.6 Macca nbinu #y (i =1; 2), ocefarowen Ha pasnnyHbIX NOBEPXHOCTSAX B NOMELLEHUN 3a MexyBopOoUHbIN nepuoa,
onpepgensercs no oopmyne

py = M1—afy, (=1, 2), (A.30)
roe Ml :%‘rMU - Macca nbinu, Bblgensiowasics B o6bemM MNOMELLEHMST 3a Mepuo BPEMEHM MeXay reHepanbHbIMU
nbineybopkamu, Kr;

My

j - Macca nbinu, Beifensemas eMH1LEN nbinsero o60pyaoBaHNsA 3a yKasaHHbI Nepuog, Kr;

MZZZMEJ' - Macca MbinW, BblOEMALIAACA B 00bEM MOMELLEHUS 3a Nepuosd BPEMEHU Mexay TeKyLIMMM
J
nbineybopkamu, Kr;

My

; - Macca neinu, Bbifensemas eaVH1LEN Nbinsiero o6opyaoBaHUS 3a YKasaHHbI Nepuoa, Kr;

i - OOns BblaenswLencs B 00bem NOMeLLEHNs Nbinu, KOTOpasa yaandaetca BbITAXHbIMU BEHTUNALNOHHBIMU CUCTEMaMW.
Mpn OTCYyTCTBMM IKCNEPUMEHTAalbHbIX AAaHHbIX O BENMMYMHE Cf nonaratT o = 0;

Bl’ % - gonu Bblgenswouwencs B o6bem NoMeLLeHNs Mbifn, Ocedarollei COOTBETCTBEHHO Ha TPYOHOAOCTYIMHbIX WU

LOCTYMHbIX ANst yGOPKM MOBEPXHOCTSAX NoMeLeHust (B + 3 =1 .
Mpu oTcyTCTBUM CBEAeHUIN O Ko3ahduLmeHTax [31 " [32 JonyckaeTtcd npyHmaTh ﬁ’l =1, [3.2 =0.

A.3.7 M’! (i = 1; 2) moryT ObITb Takke onpeneneHbl IKCNEePUMEHTANbHO (MK MO aHanorMm ¢ OencTByLWLMMM 06pasLamu
Nnpon3BOACTB) B Neproa MakcumMarnbHoOW 3arpy3ku obopyaoBaHus no hopmyne

M; = ?(‘Tfy : sz)’% i=12), (A.31)

roe G‘ij-, ng - MHTEHCUBHOCTb MbINEOTNOXEHN COOTBETCTBEHHO Ha TPYAHOLOCTYMHbIX Eij (M2) n gocTynHbIX sz (m2)
nnowagasax, kr-m—2-c-1;

"I:l, "I:g - NPOMEXYTOK BpeMeHWN COOTBETCTBEHHO MeXay reHepalnbHbIMU U TEKYLLUMMU nb|ney60p|<aMV|, C.

A.3.8 B Tabnuue A.4 npuBefeHbl TUNWYHBIE NpeaenbHO AONYCTUMbIE 3HAYEHUSA U3ObITOYHOrO AAaBMEHUSA C TOYKWN 3pEHMUS
noBpeXaeHUs 30aHuni.

Tabnuua A.4 - TunuyHble NpeaenbHO 4ONYCTUMbIE 3HAYEHNS] M3ObITOYHOIO AABMNEHMS C TOYKMN 3pPEHUS MOBPEXOEHNS 30aHNI

CTeneHb NopaxeHus TunuyHble NpegensHo
AOMYyCTUMble 3Ha4YeHUs!
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n30bITOMHOrO AaBneHus, klla

lMonHoe paspyLleHne 3gaHui 100

50%-Hoe pa3pyLueHre 3aaHui 53

CpefnHue noBpexaeHns 3gaHnmn 28

YMepeHHble NOBPEXAeHUS 34aHMIN (MOBPEXAEHNE BHYTPEHHMUX 12
neperopoaok, pam, ABepen 1 T.n.)

HwxHMIN nopor noBpexaeHUs YeroBeka BOMHOW AaBreHns 5

Manble noBpexaeHus (pasbuTta YacTb OCTEKNEHMS) 3

A.4 OnpegeneHue M3GbLITOYHOrO AaBreHUA ANsi CMecei, CoOAepKalMX roproume rasbl (Napbl) U NbIK

PacuyeTHoe u3bbITouHOEe [AaBneHne AF AOnA rMBpUAHbIX CMecel, codepXKalluux roptodve rasbl (napbl) U Mbinu,
onpegensetcs no opmyrne

AP = AP + APy, (A:32)
rae 5 - M3BbITOYHOE AaBneHne, BoIMMCIIEHHOE s roprodero rasa (napa) B cootsetctsum ¢ A.2.1 M A.2.2;
&Pz - N30bITOYHOE JABMEHNe, BbIYMCIIEHHOE AN FOploYer Nbinv B cootBeTcTBUn ¢ A.3.1.

A.5 OnpepgeneHve u3GbLITOYHOrO AaBrieHUsl AN BelwecTB WM MaTepuanoB, CNOCOGHLIX cropaTb nNpu
B3aMMOAENCTBUN C BOAOW, KUCITIOPOAOM BO3AyXa UMnu Apyr ¢ ApYroM ¢ o6pa3oBaHNeM BOSH AaBMeHUs

PacueTHoe n3bbiTo4HOE AaBneHune # = Ons BEWeCTB U MaTepuarnoB, CNOCOGHbIX cropaTh Npy B3auMOOeNCTBUM C BOLOM,
KMCIOpoAOM BO3dyxa Mnu Apyr ¢ Apyrom, onpegenstoT no A.2.2, nonaragd Z =1 n npuHumas B KayecTBe HT 3Hepruio,

BbIAENAOLLYIOCS MPU UX B3aUMOAENCTBMM (C yYETOM CrOpaHus NPOAYKTOB B3aMMOAEWNCTBUSA A0 KOHEYHbLIX COEOAUHEHWIA) UK
3KCMepMMEHTanbHO B HaTYpHbIX UCMbITaHWUSX. B criyyae, korga onpegenuTb BENWYUHY 4 F He npeacTaBnsieTCs BO3MOXHbLIM,
cnegyet NpuHMUMaTh ee npesblwatolen 5 klla.

MpunoxeHune b

METO[ PACHETA MAKCUMAJIbHBIX PABMEPOB B3PbIBOOINACHbIX 30H, OFPAHUYEHHbIX HXXHUM
KOHLUEHTPALUNOHHbLIM NPEAENOM PACIMPOCTPAHEHUA NINAMEHU FA30B U NAPOB XXUOKOCTEMW,
PA3MEPOB 30H NMOPAXEHWA NMPU PEAJNTM3ALINU NMOXKAPA - BCIbILLKU

b.1 Pagnyc RHKI'IP (m) n BbicOTa EHKHP (M) 30HBI, OrpaHu4YMBaloLLMe 0bnacTe KOHLEHTPALMIA, NPEBbLILIAKLLNX HYUXKHUN
KOHLIEHTPAUVOHHbIA npeden pacnpocTpaHeHns nnamenn (ganee - HETIF ), npy HenogBwkHOW BO3AYLWIHOM cpeae

onpegensieTcs o hopmynam:

Ans roptovmx rasos (ganee - I'T)

- 0,33
S 78 (2] o
- 0,33
Z“ﬁ(pc—J | .

ans napos J1IBX
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0,33
i
Rymp=78 | —2—| (6.3)
Pr - CHETR
0,33
i
Zup =026 | —Tn | (5.4)
P - CHETIE

rae w2, - Macca [T, nocTynuBLUIEro B OTKPLITOE NPOCTPAHCTBO MPU NOXapoonacHOW CUTYaLuK, Kr;
frr - MnotHocTb [T Npw pacyeTHow TemnepaTtype 1 aTMOCHEPHOM AaBIIEHUM, KI/M 3;
#2 - Macca napos JIBX, nocTynuBLUMX B OTKPLITOE NPOCTPAHCTBO 32 BPEMS UCNAPEHUs, Kr;
foq - NNoTHocTb napos JIBX npw pacyetHol Temnepartype, klla;

CHETIE - HYWKHWA KOHUEHTPaLMOHHBINA Npeaen pacnpocTpaHeHus nnamenu I unv napos, % ob.

3a Hayano otcyeTa ropyM3oHTarlbHOrO pasmepa 30Hbl MPUHUMAT FEOMETPUYECKUI LEHTP Mponuea, a B criyyae, ecnu
AHyIp MeHblue rabapuTHbIX pasMepoB Nposvea, - BHELWHWE rabapuTHbIe pa3Meps! Nponuea.

Mpy HeOBXOAMMOCTM MOXET ObITb YYTEHO BIUSIHUE PA3NNYHBIX METEOPONOrMYECKUX YCITOBUI Ha pasmMepbl B3PbIBOOMACHbLIX
30H.

B.2 B cnyyae o06pa3oBaHusi NapOBO3AYLIHOW CMECU B HE3arpOMOXOEHHOM TexHomnorndeckum oGopyaoBaHuem
MPOCTPAHCTBE M €r0 3aXKUraHUM OTHOCUTENbHO CnabblM UCTOYHUKOM (Hanpumep, UCKPOM) cropaHue 3TOM CMEeCK MpPOoVCXOOuT,
KaK npasuno, ¢ HeGOMbWMMM BUOUMbBIMK CKOPOCTAMU MnameHu. MNpu aToM amnnuTyabl BOMHbLI AaBMEeHUs Marnbl U MOTYT He
MPUHMMATLCA BO BHUMaHMWE NPV OLIEHKE Mopakalolero Bo3aencTeusa. B a3ToM crniyyae peanusyetcsl Tak HasblBaeMbli Mnoxap-
BCMbILLIKA, NPY KOTOPOM 30Ha MOpPaXkeHUs BbICOKOTEMMNEPAaTYPHbIMM NPOAYKTAMMN CropaHUs NapoBO3AYLLIHON CMECH NMpaKTUYecKu
COoBMajaeT C MakcumanbHbIM pasMepoM obraka NpoayKTOB CropaHus (T.e. MopaxarTcs B OCHOBHOM 0GbeKThI, MonagatoLime B
aTo ob6nako). Paguyc BO3OeiCTBUS BbICOKOTEMMNEPATYPHbIX MPOAYKTOB CropaHus MapoBo3dyLUHOro oGnaka npu noxape-

BCIbILLKE RF onpegensetcsa hopmyromn
Rp =12 Rugrrp, (B.5)
roe RHKHP - TOPM30OHTarbHbIV pasmMep B3pbIBOONACHOW 30HbI, onpegensdemMblii no popmyne b.3 HacTosLwwero npunoxeHus.

MpunoxeHune B

METOA PACHETA MHTEHCUBHOCTWU TEMNOBOIO N3NYYEHUA NMPU NOXXAPAX MPONMBOB
JIEFKOBOCINAMEHAOLWMUXCA U TOPHOYUX XKWOKOCTEM

B.1 MHTEHCMBHOCTL TENnoBoro uanyyeHnst ¢ (kBT/m 2) ans noxapa nponuea nerkosocnnameHstowmxcst (JIBX), roptoumx
xngkocten (IMK), cxmkeHHoro npupoaHoro rasa (CIIM) cxuxeHHoro yrnesogopoaHoro rasa (CYIN) onpegensetcsa no gopmyne

Q':Ef-Fg-T,, (B.1)

roe Ef - CPeAHEnoBepPXHOCTHAA MHTEHCUBHOCTb TEMMOBOMO U3MyYeHUs nnamMeHn, KBT/m 2;
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Fg - YrnoBomn Ko ULMEHT 0BNYHEHHOCTH;
T - K03 PULMEHT NponyckaHnsa aTmocdepsl.

3HaveHne &, NpUHUMMAaEeTCs Ha OCHOBE MMEIOLLIMXCH KCNepUMEHTanbHbIX AaHHbIX UK no Tabnuue B.1.
J

Tabnvua B.1 - CpegHenoBepxHOCTHas MNOTHOCTb TEMMOBOrO U3NyyYeHWUsi nramMeHu B 3aBMCMMOCTM OT AMaMeTpa odara u
yOenbHasi MaccoBasi CKOPOCTb BbIropaHust AN HEKOTOPbIX XUAKUX YTIeBOAOPOAHbLIX TOMNNB

Tonnueo Ej- ,KBT/MZ, npu &, M m',
kr/(M2-c)
10 20 30 40 50
cnr 220 180 150 130 120 0,08
CYT (nponaH-6yTaH) 80 63 50 43 40 0,1
BeH3uH 60 47 35 28 25 0,06
[unsenbHoe ToNnNnBo 40 32 25 21 18 0,04

Mpumevarue - na avametpoB oyara MeHee 10 m unu 6onee 50 m cnegyeT NpUHUMAaTh Ej’ Takom Xe, Kak 1 ansa o4aros
anametpom 10 M 1 50 M COOTBETCTBEHHO.

Mpu OTCYTCTBUM AaHHbIX AN HEPTN U HETENPOAYKTOB A0NYCKaeTCs BENMUnUHY & f (kBT/M 2) onpepensTtb no gopmyne

B, =140 ¢T3 400 (1- 2702, (B.2)
roe 4 - 9dPeKkTUBHbIV AnamMeTp Nponuea, M.
& - OCHOBaHWe HaTypanbHOro norapugma, pasHoe 2,7.

Mpu oTcyTCcTBUM AaHHbLIX AN OOHOKOMMOHEHTHbLIX XXWAKOCTEW OONYyCKaeTCa BernnyuHy Ef (kBT/M2) onpemenatb no
copmyne

o, 04 Hy
s I B.3
(1+4__] , (B.3)
)

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

H,. - yaenbHas Tennota cropaHns, KI/kr;
£ - AnvHa nnamexu, m.

Mpy OTCYTCTBUM OaHHbIX ANS OAHOKOMMOHEHTHBIX KMAKOCTEN [OMycKaeTCs BenuuuHy ', kr/(MZ-c), onpenenstb no
dopmyne
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o 0001 Hy
Lg +Cp ':?EJ _T:I::' ,

roe Lg - yaenbHas TENnoTa UcnapeHust XUaKocTu, KIK/Kr;

i

p - YAENbHAs TENNOEMKOCTb XNAKOCTH, kx/ (kr-K);

T - Temneparypa KUNeHUst XUAKOCTM NPy aTMOCepHOM AaBneHuu, K;
T, - Temnepartypa okpy:xatoLLeii cpeabl, K.

,El]'l'il MHOFOKOMMOHEHTHbIX CMEeCen XWOKoCTeMn Aonyckaetca onpeneneHune 3Ha4YeHun Ef n mr Nno KOMMNOHEHTaM, AnA

KOTOPbIX BEJTMYUHDbI Ef n mr MaKCMarbHbI.

B.2 YrnoBoi k0aduLMEHT 06NYyYEHHOCTH Fg onpeaensieTcs no popmyrne
I 2 2
FQ = FV +FH ) (B.5)

rae fy, Fpp - akTopbl 0BMyY4EHHOCTU A BEPTUKANbHOWM U FOPU3OHTANLHON NIOLWAA0K, COOTBETCTBEHHO, OnpeAenseMble

Ona nnowanok, pacnofioXKXeHHbIX B 90° CEKTOpe B HanpaslieHUn HakoHa niamMeHun, no crneayrwmnm q)opmynaM:

i 2 2 .
B + B+ =2 b (1+a- sin & mtg[ﬂﬂ}r
1 A B
L. (B.6)
ﬁ) 2 2
T cosd a-h—F* . gin B He.oam B
-| atctg +atctg | ———
F.C F.
(1] sin 8 @ b—F% sin o F? cin ©
arctg | — |+ ——| arcisg +atctg | —— | | —
1 o) F.C FoC
FH——-‘ 5 2 ¢ (B.7)
T a +EHD =2 (2 +14a-b-sin 8) (ﬂ-D]
— -arctg | ———
A B
Q:E, (B.8)
b:ﬁ, (B.9)
d
ﬂ:J(a2+(b+1j2—2-a-(b+1)-sin &) - (B.10)
B=ofla?+ (-1 -2.a (1) 5n 8). (B.11)
C= J+( =1 cos?8) (B.12)
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D= [E] (B.13)
b+1
E:L‘“_B, (B.14)
b—a sn g

F= -1y, (B.15)

rae X - pacctosiHMe OT reOMeTpUYecKoro LeHTpa nponvea Ao obryyaemoro o6bekTa, M;
¢ - 9deKTUBHBIV AMaMeTp Nponuea, M;
[, - AnvHa nnameHu, m;

& - Yron OTKIIOHEHWS NIaMeHn OT BepTuKanu nop AencTememM BeTpa.

[ns nnowagok, pacrnonoXeHHbIX BHE YKa3aHHOroO CEKTOpa, a Takke B Crydasix OTCyTCTBUS BeTpa akTopbl 06My4eHHOCTH
ANS BepTUKanbHOW 1 ropu3oHTanNbHOW NNoLafok paccunThiBatoTes no gopmynam B.6-B.15 n B.18, npuHumas & =0.

OdbdekTUBHbBIVM AnameTp nponmea 4 (M) paccyuTbiBaeTcd no popmyne

d = 4-F , (B.16)
T
roe F - nnowaab nponuea, M2 .
OnvHa nnamenun [, (M) onpegensietcd no chopmynam:
npu i = 1
r 0,67
L=554. | " | %, (B.17)
pa : “\,Ig ’ ':f
npv i <1
, 0,61
L=d2.q4. | " | | (B.18)

roe

(B.19)

roe 2’ - yoenbHasi MaccoBasi CKOPOCTb BbIrOpaHUs TOMnuBa, Kr/(M 2 -c);
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{?a - NNOTHOCTb OKPYXKaKoLLEro BO3ayxa, Kr/m3 ;

fi - MMNOTHOCTb HACbILWEHHbIX NapOB TONNMBA NPY TEMNepPaType KuneHus, Kr/m3 ;
W - CKOpOCTb BETpa, M/C;

E - yckopeHue ceoboaHoro nagerus (9,81 mic2).

Yron oTKNOHeHUs NnameHn ot BepTUKanu nog OencTemem BeTpa ) paccynTbiBaeTCcA no d)opmyne

1, npMais <1
cosd = 0.5 (B.20)
Ly ., npuis =1

KoadhumumneHT nponyckaHms atmocdepbl T Ans noxapa nponvea onpegensiercsa no opmyne

|
T=exp[-7 1074 (X -0.,5.4)] (B.21)
B.3 B Tabnuue B.2 npeacrtaeneHbl TUNWYHbIE 3HAYEHUs NpeaenbHO AOMYCTUMON MHTEHCUBHOCTU TEMMOBOMO U3NyYeHus
AN pasnnyHbIX CTENEHEeN NOpaXXeHUs YenoBeka u maTepmarnos.

Tabnuua B.2 - Tunu4yHble npegenbHoO AonyctuMble 3Ha4€eHNA MHTEHCUBHOCTU TENJTOBOIro U3nydeHna ana pasnnyHbiX cTeneHemn
nopaxkeHnd 4yenoBeKka U noBpexgeHna matepumanos

CTteneHb nopaxeHusi TunuyHble NpeaensHo
OONyCTUMbIE 3HAYEHUS
WHTEHCUBHOCTUN TEMMOBOIO

uanyyeHusi, KBt/m 2

bes3 HeraTtMBHbIX NOCNEACTBUIN B TEYEHUE ANUTENBHOIO BPEMEHMU 1,4
BesonacHo ansa yenoseka B 6pe3eHTOBON ogexae 4.2
HenepeHocumas 6onb Yepes 20-30 ¢ 7,0

Oxor 1-i cteneHun 4Yepes 15-20 ¢
Oxor 2-i cteneHu 4Yepes 30-40 c

BocnnameHeHune xrnonka-BoriokHa yepe3 15 MuH

BocnnameHeHne gpeBecuHbl, OKpaLIEHHON MacsiHOM Kpackom no 17,0
CTPOraHHOM MOBEPXHOCTU; BOCMNSIaMeHeHNe haHepsbl

HenepeHocumas 6onb Yepes 3-5 ¢ 10,5
O»xor 1-1 cTeneHn 4Yepes 6-8 ¢

Oxor 2-i cTeneHun 4Yepes 12-16 ¢

BocnnameHeHve apeBeCUHbI C LLePOXOBATON MOBEPXHOCTbIO 12,9
(BnaxHocTb 12%) npu AnuTenbHOCTM 0bryyeHns 15 MuH

BocnnameHeHve gpeBecuHbl, OKpaLleHHOW MacnsHOW Kpackomn no 17,0
CTpOraHHON NOBEPXHOCTU; BOCNNaMeHeHne daHepsl

MpunoxeHune I'

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

[OCT P 12.3.047-2012 Cuctema ctaHgaptoB 6esonacHoctu Tpyaa (CCBT). MNoxapHasa 6e30nacHOCTb TEXHOMNOMMYECKMX NMPOLECCOB. Ctpanunua 30
O6wue TpeboBaHus. MeToabl KOHTpOrS
FOCT P om 27 dekabps 2012 e. Ne 12.3.047-2012

METO[ PACYHETA PABMEPOB 30H PACINMPOCTPAHEHWA OBJTAKA TOPIHOYUX FTA30B U NMAPOB MNMPU
ABAPUA

Cyu.I,HOCTb mMeToaa

B HacTosilem npunoXeHnu ycTaHOBMEH MOPSAOK pacyeTa M3MEHEHMS BO BPEMEHW KOHLEHTpauuu rasa B obnake npw
MrHOBEHHOM BbIBpOCe U HENpPepbLIBHOM NCTEYEHUM CXMKEHHOTO yrnesogopoaHoro rasa (CYI).

1 MrHoBeHHbIN BbIGpoc CYT

1.1 MrHoBeHHbIV BbIGpoc CYI™ MOXET nponcxoauTb Npu NOBPEXAEHMM pe3epByapa Unn MHoro annapara, B kotopom CYT
HaxoauTCs Nof OaBEHUEM.

3a cyeT BHyTpeHHel aHeprum CYI ero maccoBasi fonsl & MrHOBEHHO ucrapsieTcsi, obpasysi C KanenbkaMu XUOKOCTU

obnako aspo3sons. 3a cyeT OonbLUMX CKOPOCTEN BUXPEBbLIX MOTOKOB MPOUCXOAUT ObICTPOE BOBreYeHVe B 00Mnako Bo3gyxa M
ObICTpOe ncnapeHue octasLlencs Yactu CYT.

Maccy Bosayxa M 4y , K, MTHOBEHHO BOBIEKAIOLLYIOCS B 0BMako Ans Takoro UCNapeHwsi, paccunTbIBatoT Mo opmyne

(1-8) M, L,
Cp.:z '(?;_Tg:""xw "I'w ’

al =

rne Mg - Macca BbibpolieHHoro CYT, Kr;
C’pﬂ - yOoenbHasa TENNOeMKoCTb Bo3ayxa, x/(kr-K);

Lg - yoenbHas tennoTa napoobpasoBaHust CYT, x/kr;

T, - Temneparypa okpyxatoLiero Bosayxa, K;
Tg - Temnepatypa kunenusi CYI npu atmoccepHom gaeneHum, K;
A, - MaccoBas [0ns BOASHbIX MapoB B BO3AYXE;

L, - yoenbHas TennoTa napooGpa3oBanus BoApl, [K/Kr;
& - MaccoBas [ons MrHoBeHHO ncnapusLierocsa CYT.

& ONpefernstoT U3 COOTHOLLEHUS

-, (T, =T
G=1-exp petla ~7g) , (r2)

roe C’p_g - yaenbHasa TennoemkocTb CYT, x/(kr-K).

1.2 MpuHumatoT, YTo 06pasoBaBLUEECH 06Nako ApelicyeT No BeTpy CO CKopocTbio ¥y = U, 61y (vg - ckopocTb BeTpa) U

MMeeT B HavarbHbIi MOMEHT hOpMYy LMMUHAOPA, BbiCOTa KOTOPOro paBHa ero paauycy. C TedeHneM BpeMeHM BbicoTa obnaka
yMeHbLLIAETCs, a pagnyc pacTer.
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M3amMeHeHMe BO BpeMeHM paguyca, BbICOTbl obraka W KOHLEHTpauuu rasa B HeM B 3Ton dhase (Ha3biBaeMon ha3on
nageHus) onpepensiercs nytem peweHns metoaom PyHre-KyTTa (peanvnsoBaHHbIM B BUAe CTaHAapTHOM nporpaMmMbl Ha 3BM)
cucTemMbl OObIKHOBEHHbIX AnddepeHLnanbHbIX ypaBHEHUI

M, _ pawzagagvﬁﬁi 1y 2P,y - 3 Tk, (r.3)

dt d;

dd
. [ “]-r:'p_a (G =T)+w? (T - T

a7\ , (T4)
iz M Copat MoCy,
5 05
dé Fga

rae A, - macca Bosayxa B obnake, Kr;

{?; - MNOTHOCTb BO3ayxa, Kr/mM3 ;
¥ - paguyc obnaka, m;

e, dn, dy, dg - K09 PMUMNEHTI (al =0,7, iy = 0,5, 4 = 1,07, i =0,3 ana knaccoB yctonumsoctn A-B (knaccbl
YCTOMYMBOCTM AaHbl no MNackymnny, Tabnuua n.1); 0,24 - gna C-B; 0,16 - gna E-F);

Fi -uvncno PuyapacoHa, onpenensemMoe ns COOTHOLLIEHUS

i = [5.881%%%g a2 v log 0 — 00) 104

/1 - BblCcOTa obnaka, Mm;

T - Temnepartypa o6naka, K;

Tgr - TemMnepaTypa 3eMHOM NOBEPXHOCTU, K;

[?g.a - MNOTHOCTL NapOBO3AYLLIHOTO obnaka, Kr/m3 .

Tabnuua .1 - Knaccel yctonunsoctu atmocdepsl no Mackynnny

Knacc no TunuyHas OnwucaHve norofbl BepTukanbHbIi rpagueHT
Mackyunny | cKopocTb BETpa, Temnepatypsbl, K/m
m/c
A 1 BesobnayHo >>>(0,01
B 2 CornHeyHo 1 Tenno >>0,01
C 5 lMepemeHHas obnavyHOCTb B Te4eHue >0,01
OHs
D 5 O06nayHbIv AeHb UM obrayHas Ho4ub 70,01
E 3 lMepemeHHas obnavyHOCTb B Te4EeHUe <0,01
Houmn
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F 2 fAcHas Houb MHBepcusa (oTpuuaTenbHbIn
rpagveHT)

PelleHreM CUCTEMBI BblLLEyKa3aHHbIX ypaBHeHui siensiotes 3asucumoctv M, = M (8), T=T1¢), r=ris).

ﬂ]‘lﬂ peweHna CUCTemMbl ypaBHeHVIIZ HeobXxoaMMbl AOMNONHUTENBbHbLIE COOTHOLLEHUS

M, +M§
Fga =
Mo Yo (G) o)
Pa Pg ) 8T

B kavecTBe KpUTEpUAa OKOHYaHUA d)a3b| nageHna npuHMMaroT BbINOJIHEHNE YCINOBUA

bga =) <1073

(r.7)
pg,a
3aBucuMOCTb # = /(f] HaxoOuM M3 COOTHOLLIEHUS!
M
hit) = %4._5 [E] % _ (r'8)
Pa Pg ) AT/ L rie)

1.3 Korga nnoTHOCTb NapoBO3AYLWIHOMo obraka He3HayMTenbHO OTNMYaeTcs OT MMOTHOCTM Bo3gyxa (T.e. nocne
OKOHYaHus pasbl NageHusl), ero ABWXEHWEe onpenensieTcs kak hasa naccvBHOM AUCNepcuM M OMNUCbIBAETCSl NpoLeccamm
TypOyneHTHON anddysmu.

KoHLUeHTpauuio rasa B TOUKe € koopauHatamu (%, ¥, £ ) B ha3e NacCMBHON AUcnepcumn onpeaensoT n3 opmMyrbl

2M (x, — 7 )2 +y2 z*
Cix, v, 2)= £ cexp | — e 0 ceEp|— . (r9)
e o o 20, 207

e Oy, G, - CPEAHEKBAAPATUYHbIE OTKIOHEHWS], 3BUCALLNE OT BEMMUNHBI X, = Xj;
X, - KOOpAMHaTa LeHTpa obnaka B HanpasneHuu BeTpa, M;
X[ - KOOpAMHATA TOYKM OKOHYaHUs hasbl NaaeHust, M;
Ty (%, — % ); Tg(x, — xp) 3@BMCAT OT knacca ycToitumMBoCTY no Mackynnny.

Mpu x, = xy npuiumaetcs Gy =7/2,14, Oy =h/2,14;

pu x, Xy On +Oo +G§'(Xc—xn3'; o3 = Oy + 3 (7, — 7)) -

y J
2 HenpepbiBHOE ucteyeHne CYI

D,J'IFI onncaHna HenpepbiBHONO UCTEe4YeHUA CYl wus pe3epsyapoB WM WUHbIX annapartoB npennonaraeTtcd, 4To
pe3ynbrmpywowlaa  KOHUEeHTpauud rasa B NapoBOo3gyLHOM obnake sBnsieTcH CyMMOV’I KOHLLeHTpaLI,VII;I OT OTAesibHbIX
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ANneMeHTapHbIX ra3oBbIX 00beMoB 1 pacc4ynTbiBaeTca no (bopmyne

2
" 20y (x—x;)
C(x,y,z)=21(2 A& P _2—2,;-
FEl2mTT oy - Oy oo,
¥y b (r10)
2 2
= EEpD __}’2 CEER| — 7;_2 :
20%; 20y

roe = *T; - macca CYT B 4 -M anemMeHTapHoMm obbeme, Kr;

#2 - MaccoBas CKkopocTb uctedeHus CYT, kr/c;

X; - KoopnHaTa LieHTpa _ -ro anemeHTapHoro o6bema, m;
Ty, Oy - CPEOHEKBA/IPATUYECKME OTKIOHEHMS! PacTpeeneHinsi KOHLeHTPaLWi B J -M anemeHTapHoOM o6beme, M.

GJ,, T, - ONpefensitoT aHanorn4yHo G},-, Gz;i" B [.1.3.

Mpunoxexne [

METOA PACHETA MHTEHCUBHOCTU TEMJ1I0OBOIo U3NYYEHUA U BPEMEHU CYLLECTBOBAHUA
OrHEHHOI'O LLAPA

.1 IHTEHCMBHOCTb TENnoBoro uanydenns & (kBT/m 2) ons orHeHHoro wapa onpeaensiercs no dopmyre B.1.

.2 BenmunHa H¢# on efendaeTcqa Ha OCHOBE MMEKLUNXCA 3KCnepunMeHTarnbHbIX AaHHbIX. LOonycKkaeTcAa NpuHUMaTb g
S S

pasHon 350 kBT/M2 .

[1.3 3HaueHue F'E' onpegensercsa no opmyne

i Salrar N (B-1)

rae A - BbICOTa LieHTpa OFHEHHOro wWwapa, M;
DS - 9 PEKTMBHBIN AMaMeTp OrHEHHOrO Wapa, M;

# - pacctosiHue oT obryyaemoro oGbekTa [0 TOYKM Ha MOBEPXHOCTU 3eMSIM HEMOCPEeACTBEHHO NOA LEHTPOM OrHEHHOro
wapa, M.

1.4 DdbheKTUBHbIN AnameTp orHeHHoro wapa L), (M) onpeaensietcs no gopmyrne

D, = 648 w2, (f.2)

rae #t - Macca npoaykTa, NOCTYNUBLLETO B OKPYXatoLLee NPpOCTPaHCTBO, K.
0.5 BenuunHy H [onyckaeTcs NpuHUMaTh pasHon L. .
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Bpemsi cyllecTBOBaHUA OrHEHHOro Wwapa £, (C) onpeaensieTcs no gopmyne

£, =0,852. m>%. (0.3)

[.6 KoadhbdmumeHT nponyckaHna atmocgepbl T A8 OFTHEHHOIO Llapa paccumTbiBaeTcd no popmyne

T=exp [—?,0-10‘4-«#2 + A —%}. (0.4)

0.7 B tabnuue [.1 npeactaBneHbl TUMWYHblE 3HAYEHUA MpedenbHO OOMYCTUMbIX [03 TEMnoBOro W3nyYyeHus npu
BO30ENCTBUM OTHEHHOIO LLiapa Ha YenoBeKa.

Tabnuua 0.1 - TunnyHble 3Ha4YeHUs NpeaenbHO AoNYCTUMbIX 403 TEMMOBOIO M3NyyYeHnUst NpyM BO3OENCTBMM OFHEHHOIO Lapa Ha

YernoBseka
CreneHb nopaxeHus [o3a Tennosoro usyyeHus, Jx/m 2
Oxor 1-i cTeneHu 1,2:105
Oxor 2-i cTeneHm 2,2105
Oxor 3-1 cTeneHn 3,2:107

Mpvmeyanme - [lo3y TensoBoro uanyyenns &, [k/m 2, paccunTbiBatoT no dopmyse
=g £s
roe & - UHTEeHCUBHOCTb TEMMOBOTO U3MYyYeHNUst OTHEHHOTO Lwapa, Bt/m 2;
£, - Bpems CyLIeCTBOBaHWSA OrHEHHOTO LWwapa, C.

g n f’.S BbIHUCAKT B COOTBETCTBUN C HACTOALLNM NMPUNOXKEHNEM.

MpunoxeHune E

METOA PACHETA NAPAMETPOB BOJIHbI AABITEHUA NMPU CTOPAHUN TA30-, MAPO- U NbINIEBO3AYLLUHbLIX
CMECEW B OTKPbITOM NMPOCTPAHCTBE

E.1 Metoguka Konu4yecTBEHHOMN OLIEHKU napameTpoB BO3AYyWHbIX BOJIH AaBlieHUA nNpu cropaHuu raso-, napo- u
nNblfieBO3QYLWHbIX cMmecen

MeTtoguka pacnpocTpaHAeTCA Ha ciny4aun Bb|6poca ropro4mx rasos, napos mnu nboinn B aTMOCd)epy Ha Npoun3BOACTBEHHbIX

obbekTax.

OCHOBHbIMY CTPYKTYPHBIMU 3riEMEHTaMM1 anropMTMa pacyeToB SBMSIOTCA:

onpeaeneHne OXnaaeMoro pexmma cropaHusi obnaka;

pacyeTr MakcmmaribHOro M3bbITOYHOrO AaBfeHUs n nMmnynbca (baSbI CXaTnda BO3A4YyLWHbIX BONMH AaBneHna Ana pas3nnyHbiX

PEXUMOB;
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onpegeneHne OonoNHUTENbHbIX XapaKTepucTtuk BSprBHOIZ Harpy3ku;
OLEeHKa nopaxawlLliero BO34ENCTBUS.
McxoaHbIMn gaHHBIMK ANns pacyeTa napamMeTpoB BOJIH aBleHUA npu CropaHnn obnaka ssnsatoTcs:

BU roproyero sBewecrtsa, cogepxatlieroca B obnake;

KOHLIEHTPAaLIMS FTOPIOYEro BeLLecTsa B cMecu 7 ;
CTEeXMoMeTpUYecKasi KOHLIEHTPALWS TOPIOYEro BELLECTBa C BO3AyXoM L., ;

mMacca roplovero BellecTBa, copepxailerocs B obrnake Ad., C KOHUEHTpauuein MexXay HWKHAM U BEepXHUM

KOHLIEHTPALIMOHHbBIM MPEeenoM pacnpocTpaHeHus nnameHu. [lonyckaeTcs BenuunHy Af, NpuHUMaTh PaBHO Macce ropo4ero

BelllecTBa, cofepxallerocs B obnake, ¢ y4eTom KoadhduumeHTa £ y4vacTus roptodero BellecTsa BO B3pbiBe. [1pu oTcyTcTBUM
OaHHbIX KOIPDUUMEHT £ MOXET ObITb NPMHAT paBHbiM 0,1;

yaenbHaa TennoTta CropaHuna roproyero sellecrea EEF-'I;

CKOPOCTb 3ByKa B Bo3gyxe Ly, (06bl4HO NMpuHUMaeTcs paBHoi 340 m/c);

MHDOPMALIMS O CTEMNEHN 3arPOMOXAEHHOCTM OKPY)KalOLLEro NPOCTPaHCTEa;

ahbeKTUBHLIN 3Heprosanac roptoden cmecu & , KOTopbl onpegensieTcd no hopmyrne

My By Cr=Cy

E= C, .
My By 5, Cp > Co

r

(E.1)

Mpu pacuyeTe napamMeTpoB cropaHus obnaka, PacrnorioKEHHOro Ha MOBEPXHOCTUM 3eMIM, BenuuuHa 3pdHEKTUBHOIO
3Heprosanaca yfBavBaeTcs.

E.2 OnpepeneHune 0XXuaaemMoro pexuma cropaHusi oonaka

OxunaaeMblii pexxMm cropaHusi obrnaka 3aBUCUT OT TUMa rOpHOYEro BELLEeCTBa M CTENEHU 3arpOMOXAEHHOCTM OKPY>KaloLLEro
npocTpaHcTEea.

E.3 Knaccudmkauumsa roproumx BewecTB No CTeneHn YyBCTBUTENTbHOCTU

BelwectBa, cnocobHble Kk 0OOpa3oBaHUIO TFOPHOYMX CMECel C BO3OYyXOM, MO CTEMeHW CBOeN 4YyBCTBUTENBHOCTM K
BO36YKAEHMIO B3PbIBHbIX NMPOLIECCOB pa3aerieHbl Ha YeTblpe Kracca:

knacc 1 - ocobo 4YyBCTBUTENbHbIE BELLECTBA (pPa3mMep AETOHALMOHHON AYENKN MeHee 2 CM);

Knacc 2 - YyBCTBUTENNbHbIE BELLECTBA (pa3Mep AETOHALMOHHON S4elikn nexuT B npegenax ot 2 oo 10 cm);

knacc 3 - cpefHe YyBCTBUTENbHbIE BELLECTBA (pasMep AETOHALMOHHON siuelikn nexuT B npegenax ot 10 go 40 cm);

knacc 4 - cnabo 4yBCTBUTENbHbBIE BELLECTBA (pa3mep AETOHALMOHHOW avenku 6onblue 40 cm).

Knaccudmkaumss Hanbonee pacnpoCTpaHeHHbIX B MPOMBILMEHHOM MPOU3BOACTBE FOPHYMX BELLECTB MpuBedeHa B

Tabnuue E.1. B cny4yae, ecnun BewecTBO HEe BHECEeHO B Knaccudoukaumto, ero cnenyer KrnaccuguumpoBaTb MO aHanorum c
nMerLwmmMmmnca B Ccnmncke sellecTesamMu, a npun oTCyTCTBUN VIHqJOpMaLLI/II/I O CBOMCTBax AaHHOro BeLeCcTBa, ero crnenyet OTHeCTU K
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knaccy 1, T.e. paccmaTtpvaTb Hanbornee onacHbIi criyyai.

Tabnuua E.1
Knacc 1 Knacc 2 Knacc 3 Knacc 4
AuetuneH AKpunoHnTpun Auetanbgerng Benson
BuHunauetuneH AkponeuH AueToH [ekaH
Bogopoa ByTaH BeH3uH o-[uxnopbeH3on
MppasnH ByTtuneH BuHunauerar JonekaH
UsonponunHutpat bytaaneH BuHunxnopug MetaH
MeTtunaueTtuneH 1,3-NeHTagmeH lekcaH MeTtnnbeHson
HutpomeTtaH MponaH M3o0kTaH MetunmepkanTtaH
Okucb nponuneHa MponuneHx MeTtunamuH MeTtunxnopug
Okucb aTuneHa Cepoyrnepopg MeTtunauertar Oxkucb yrnepoga
ATunHuTpaT OTaH MeTunbyTunKeToH OTtuneH6eH3on
OTnneH MeTnunnponunkeToH
Odmpbl: MeTnnaTunkeToH
OMMETUNOBBLIN OkTaH
OVBUHUITOBLIN MupnamnH
MeTUNBYTUNOBBLIN CepoBogopoa
CnupTbl:
LUnpokas cdpakumnsa nerkmx METUNOBLIN
yrneBogopoaoB
3TUNOBbLIN
NponunoBbIN
aMunIoBbIN
N300y TUNOBbLIV
N30MponunnoBbIN
LinknorekcaH
Otundopmunat
ATunxnopua

E.4 Tennota cropaHusi XMMMYECKUX COeAUHEHUI NMPU pacueTe NOMIHOro 3anaca 3HeproBbigeneHus

I'IpV| OLeHKe MacLuTaboB nopaxeHuna BOJIHAMU OaBrieHUA OOIMKHO Yy4YUTbIBATbCA pasnnyne XMMmnYeckmnx COeUHEeHUn no
Tennore cropaHuda, VICI'IOJ'Ib3yeMOl7I aona pacdeta noJIHOro 3anaca J3HeprosblaeNneHus. Onsa  TMnn4yHbIX yrneesoaopoaoB

NPUHUMAETCHA B pacyeT 3HadYeHue yAenbHOW TennoTbl CropaHus EFT-'I' =44 MOx/kr. Ns WHbIX roploYmx BeELLECTB B pacyeTax

ucrnonb3yetcs yAenbHoe 3HeproBblaeneHne Ef,ruzﬁ’gym- 3mecb 5 - KOPPEKTMPOBOYHLIN MapameTp. [Ons yCroBHO

BblAEJIEHHbLIX KITaCCOB ropo4vmnx BeLeCTB BEJTMYMHbI NapaMeTpa E) npeacrassieHbl B Tabnuue E.2.
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Tabnuua E.2
Knacchbl roptounx BeLLecTs ]
Knacc 1
AueTtuneH 1.1
MeTtunaueTtuneH 1,05
BuHunauetuneH 1,03
Okucb aTuneHa 0,62
MapasuH 0,44
WsonponunHuTpart 0,41
OTunHuTpar 0,30
Bogopoa 2,73
HuTtpomeTtaH 0,25
Knacc 2
OTuneH 1,07
Ouatnnacup 0,77
OuvenHunadcmp 0,77
Okucb nponuneHa 0,7
AkponeuH 0,62
Cepoyrnepog 0,32
BytaH 1
BytuneH 1
BytagneH 1
1,3-lNeHTagneH 1
OTaH 1
Oumetnnadcup 0,66
Ouunsonponunosein adup 0,82
wony 1
MponuneH 1
MponaH 1
Knacc 3
BuHunxnopwng 0,42
Kymon 0,84
Metunamux 0,70
CnupTbl:
MeTtunosbin 0,45
3TnnosbIn 0,61
Mponunosbi 0,69
AMUNOBbIN 0,79
LinknorekcaH 1
AueTtanbgerng 0,56
Bununauetat 0,51
BeHsuH 1
lekcaH 1
N3ookTaH 1
MupnauH 0,77
LinknonponaH 1
ATnnamunH 0,80
Knacc 4
MeTaH 1,14
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TpuxnopaTaH 0,15
MeTtunxnopug 0,12
BeHaon 1
[ekaH 1
LonekaH 1
MeTnnbeHson 1
MeTtun mepkanTaH 0,53
Oxuce yrnepoga 0,23
OuxnopataH 0,24
CepoBogopoa 0,34
ALETOH 0,65
HOuxnop6eHaon 0,42
TpuxnopataH 0,14

E.5 Knaccudumkauus okpyxaroLiero npocTtpaHcTBa Mo cTeneHn 3arpoMoXaeHHOCTHU

XapakTepoM 3arpOMOXAEHHOCTM OKPYXaloLero MpoCcTpaHCTBA B 3HAYUTEMbHOW CTEMNEHU OnpeaensieTcss CKOpoCTb
pacnpocTpaHeHMst NraMeHu npu cropaHuyM obnaka W, cnegoBaTernbHO, MapaMeTpbl BOMHbI AaBMeHUsi. XapaKTepUcTUKn
3arpoOMOXOEHHOCTU OKPY>KatoLLEro MPOCTPAHCTBA pasfensoTcs Ha YeTbIpe Knacca:

knacc | - Hannune ANVMHHBIX TPYD, NOMNOCTEN, KAaBEPH, 3aMONHEHHbIX FOPHOYEN CMECHIO, NMPU CrOpaHUM KOTOPOWM BO3MOXHO
oxumagatb ¢opmupoBaHMe TYpOYNeHTHbIX CTPy NPOAYKTOB CropaHus, UMENLWMX pa3Mepbl He MeHee Tpex pasmepoB
OETOHAUMOHHON sYerkn paHHoW cmecu. Ecnm pasmep AETOHAUMOHHOW SAYenKn Ans OaHHOW CMeCU HeW3BECTEH, TO
MUHUMAaIbHbIA XapakTepHbIN pa3mep CTPYN NpUHUMAaETCA paBHbIM 5 CM Ans roptoymx BelecTB knacca 1; 20 cM - 4nsi ropioymnx
BelecTB knacca 2; 50 cm - ans roproyumx BelecTs kracca 3 n 150 cm - ona roprodmx BeLwecTs knacca 4;

knacc Il - cunbHO 3arpoMoXAEeHHOE NPOCTPAHCTBO: Hanu4me nosly3amKkHYTbIX 06beMOB, BbICOKasi MIIOTHOCTb pasMeLLeHUst
TexHosornyeckoro o6opyaoBaHus, nec, 6orbLIoe KONMYECTBO NOBTOPSIIOLLMXCS NPENSATCTBUN;

knacc Il - cpegHe 3arpoMoXxageHHoe NPOCTPaHCTBO: OTAENMbHO CTOSLME TEXHONOrMYEeCcKMe YCTaHOBKN, pesepByapHbIin napk;
knacc IV - cnabo 3arpoMoxgeHHoe 1 cBob6ogHOe NPOCTPaHCTBO.
E.6 Knaccudukauus peXkuMoB cropaHusi obnaka

[ns oueHkn Bo3gencTeus CropaHusa obnaka BO3MOXHble PEeXUMbl CropaHua pas3gendarTcd Ha WecCTb KinacCoB Mo
anana3oHam CKOpOCTeVI MX pacnpocTtpaHeHuna crnenyrwmmm 06p330MZ

knacc 1 - geToHauUuns Unm ropeHne co ckopocTbio poHTa nnamenn 500 m/c n bonee;
knacc 2 - gecpnarpauus, ckopoctb dppoHTa nnamenn ot 300 go 500 m/c;
knacc 3 - gechnarpauus, ckopoctb poHTa nnamenn ot 200 go 300 m/c;
knacc 4 - gechnarpauusi, ckopoctb poHTa nnamenn ot 150 go 200 m/c;

knacc 5 - gednarpaunmsi, CKOpoCTb (PpOHTa NnameHun onpegensieTca no opmyne
=iy MYE, (E.2)

rae kj - KOHCTaHTa, paBHas 43;
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A - macca roproyero BellecTBa, cogepxallerocs B obnake, kr;

knacc 6 - gecpnarpauusi, CKOpoCTb hpoHTa NNameHn onpegenseTcsa no gopmyne
=y MYS, (E.3)
roe ﬁ:z - KOHCTaHTa, paBHas 26;

A - macca roprovero BellecTBa, cogepkallerocs B obnake, Kr.
E.7 OxuaaembIn peXxum cropaHusi obnaka

Oxunpaembin peXxnm cropaHusa obnaka onpegendeTca ¢ NOMOLbIO Tabnuupbl E.3, B 3aBMCMMOCTM OT Knacca roptoyero
BelleCTBa M Kinacca 3arpoMoOX4eHHOCTU OKpYyKatoLero npoCTpaHCTBa.

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 onpegeneHun MakcumanbHOW CKOPOCTU OPOHTa MNaMeHW AN PexXrMOB CropaHusa 2-4 KnaccoB OOMONHUTENbHO
paccyMTbiBaeTCa BMAMMAs CKOPOCTb (PPOHTa nnameHu no cooTHoweHuio E.2. B Tom cnydyae, ecnv nonyyeHHas BenuyuHa
Bonblue MakcMMarnbHOW CKOPOCTU, COOTBETCTBYIOLLIEN JaHHOMY Kraccy, OHa npuHuMaeTtca no copmyrne E.3*.

* TekcT JOKyMeHTa COOTBETCTBYET OpuruHany. - NpumevaHue nsrotosutens 6asbl AaHHbLIX.

E.8 PacueT MakcMManbHOro M3bbITOYHOro AaBNEeHUA U uMmnynbca q333bl CXaTuda BO3AYyLWHbLIX BOMMH AaBlieHUs

MapameTpbl BO3AYLIHLIX BOSH AaBreHus (M30bITouHoe AaBreHve /A F n umnynbc dasbl oxkatus j+) B 3aBUCUMOCTM OT
paccTosiHUSA OT LieHTpa obraka paccuMTbIBAOTCS UCXOOS U3 OXUOAEMOro PexXuma cropaHust obnaka.

Knacc 1 pexxuma cropaHus obnaka

PaccunTtbiBaeTca CcooTBETCTBYIOLLEE 6espa3mepHoe paccTtoaHue no cbopmyne

&
Ry = 13
E

iy

roe ® - paccTtosiHue OT LueHTpa obnaka, M;
) - atmocdepHoe faBneHue, Ma;

E - ah(heKTBHLIN 3Heprosanac cmecu, [x.

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

[OCT P 12.3.047-2012 Cuctema ctaHgaptoB 6esonacHoctu Tpyaa (CCBT). MNoxapHasa 6e30nacHOCTb TEXHOMNOMMYECKMX NMPOLECCOB. CtpaHuua 40
O6wue TpeboBaHus. MeToabl KOHTpOrS
FOCT P om 27 dekabps 2012 e. Ne 12.3.047-2012

BenuunHbl GeapasmepHoro Aasnerust £, 1 uMnynbe asbl oxatvs £, onpeaensiotcs no opmynam (Ans raso-, napo- u
NbleBO3OYLLUHbIX CMEeCcen):

In{ Fi=-1124 166 (In{ &,) + 0,260 In( ijjz ; (E.5)
In{ /) =-34217- 0898 (In{ &,)—0,0086 . In( Rx)jz . (E.6)

®opmynbl E.5, E.6 cnpaBeanusbl Ans sHaveHnin X, Gonee 0,2. B crniyyae, ecnn &, menee 0,2, To &, paBHo 18, a B

copmyny E.6 BmecTo &, noacraensietcs BenuumHa &, =0,14.

Pasmeprle BEMMYMHBI N3OBLITOYHOIO AABMEHUNA U nMnynbca d)a3bl cXaTuna onpegenarTca no cbopmynaM:

AP=F, R, (E.7)
113
f+_fx'l%213'i_n (E.8)

E.9 Knacchbl 2-6 pexxumoB cropaHusi obnaka

PaccunTbiBaeTcs 6espasmepHoe pacctosHue X, OT ueHTpa obnaka no copmyne E.4.

PaccunTbiBaloTCA BennunHbLI 6e3pasmepHoro AasneHns (5, ) v umnynbca asbl oxatusa f,q no dopmynam:

2
i o—1 085 014
= ( ] -, (E.9)
e )R &
Ly=w . (1-04. ) | 220, 20100029 (E.10)
By Rx Rx
W:i(ﬂ] (E.11)
CD 8]

roe 3 - CTeneHb paclUMpeHns NPOAYKTOB CropaHus (4ns raso-, NapoBO34yLUHbIX CMecen OoMnycKaeTcsl NPMHMMAaTbCS PaBHbIM
7, 0N NbINeBO3AYLLHbIX CMecen 4);

& - BUOMMAsI CKOPOCTb (POHTa MriameHu, M/c.

B cnyyae gedpnarpaumm neineso3ayLLHOro obnaka BenvumMHa aEeKTMBHOIO 3Hepro3anaca yMHOXaeTcst Ha KoadpumLmeHT
(o—N/io.

®opmynel E.9, E.10 cnpasegnuebl Ans 3Ha4YeHUN Rx OonbLINX BENUYUHbBI Rxpl = 0,34; B cny4ae, ecnu R‘x '“:Rx-pl’ B

copmynsl E.9, E.10 BMecTo £, noacrasnsieTcs BenuunHa Rx‘pl .

PasmepHble BennuuHbl M3BLITOYHOrO AaBrneHus U uMnynbca asbl cxatusa onpegensitoTcs no gopmynam E.7, E.8. Mpu
atom B chopmynsl E.7, E.8 BMmecTo &, v [, noactaensiotcs BenuuuHbl Fy 1, .

MpunoxeHune X
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METO[ PACYETA MAPAMETPOB BOJIHbl AABNEHWSA NMPU B3PbIBE PE3EPBYAPA C NEPEIPETOW
XNOKOCTbIO UIU CXMXKXEHHBIM FA30M NPU BO3AENCTBUU HA HEIO OYATA NOXAPA

Mpy nonagaHun 3aMKHYTOro pesepByapa CO CXUxeHHbIM rasoM (CYI) ¢ nerkosocnnameHsowerica (J1IBXK) unu roproyen
(MXK) xmMakocTbio B ovar noxapa MOXEeT NPOUCXOOUTb HarpeB COOEpPXUMOro pesepByapa [0 TemnepaTypbl, CYLEeCTBEHHO
npeBbILWaoWen HOpManbHYH TemnepaTypy KWMeHusd, ¢ COOTBETCTBYIOLLMM MNOBbILEHMEM [aBneHus. 3a cveT Harpesa
HECMOYEHHbIX CTEHOK COCYyAda CHWXAKTCA NPOYHOCTHLIE XapaKTepUCTUKM MaTepuana, B pesynbrate Yero npu onpegeneHHbIX
YCINOBUSIX OKa3blBaETCH BO3MOXHbIM pa3pbiB pe3epByapa C BO3HUKHOBEHMEM BOSH CXaTus.

PaccunTbiBatoT nokasaTesb [, XapakTepuayoLwuii BO3MOXHOCTb BOSHUKHOBEHMWS BOJTH CXKaTus, Mo hopmMyre

5 22t~ o)
L

OK.1)

roe O p - YAeNbHas TennoemKkocTs xuakon dasbl, hx/kr K (qonyckaercst npyHumatb pasHon 2000 Dx/kr K);

T - Temnepatypa Xuakoi ¢asbl, COOTBETCTBYIOLLAsS TeMMNepaType HacbILEHHOro napa npu AaBneHun cpabaTbiBaHus
npenoxpaHuTenbHOro kKnanaxa, K;

Tam - HOpMaribHas Temneparypa kuneHus sellectsa, K;
I, - yoenbHas TennoTa ucnapeHusi npu HopmarnbHo TemnepaTtype kunenus I, Ik/kr.

Ecnn # + 0,35, BO3HMKHOBEHUSA BONMH cxatus He npoucxogut. MNpu Fz= 0,35 BEepOATHOCTb BO3HWKHOBEHUSI [aHHOro
SABMEHUS BENnuKa.

M3bbiTouHoe faBnenve A F v umnynbCc 7+ B BOMHe AaBreHusi, obpasytowmnecs npu B3pbiBe pesepsyapa C neperpeTon
JIBX, MK nnn cxukeHHbIM yrneBogopoaHsiM rasom (ganee - CYIN) B ovare noxapa, onpeaensiTca no dhopmynam:

0,33 0,66
AP=Fy. 05, T +3.m“§ +5.mT3rp ; 0K.2)
F r r
0,66
f+=123_m’-TP ; (XK.3)
r
£
iy = 4‘?2 1078 (OK.4)
Eg=kcyp m(T-T;); (K.5)

rae Fﬁ - aTMocdepHoe AasneHue, kla (gonyckaetcs npuHuMmath pasHbiM 101 kla);
¥ - paccTosiHMe OT LieHTpa pe3epByapa 0o 06bekTa, NogBepratoLLErocs BO3AENCTBUIO BOMH CXaTUS, M;

P?fs‘n-p - npuBegeHHaa Macca, Kr;

E%ﬁ- - adhpeKTMBHAS SHEPIUS B3PbLIBA;
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X - Jonsi SHepruun BOIMHbI AaBMneHus (gonyckaeTcsa npyuHuMaTth pasHoi 0,5);
#2 - macca JIBX, MK unu CYT, cogepxawasnca B pesepByape, Kr;
T - HopmanbHas Temnepartypa kunexus, K.

Mpu Hanuuumn B pesepByape NpeaoxXpaHNTENbHOro YCTponCcTBa (knanaHa unv membpaHbl) BenuumHa 7 onpegensieTcs no
dopmyne

B

=, 427315 (K.6)
_r'i—lg E:-'ﬂf

rae Epaf - naBneHune CpaGaTbIBaHI/IFI npenoxpaHnTerbHoro yCTpOIZCTBa;

A B, Cﬂ - KOHCTaHTbl YpaBHEHUA 3aBUCUMOCTU AaBlieHNA HacCbIWEeHHbIX NapoB XNOKOCTU OT TeMnepartypbl (KOHCTaHTbI

AHTyaHa), onpegensemMble NO CApaBoYHOW nuTepatype. EauHuMubl mnamepeHus Pvaf (kMa, MM PpT.CT., aTM) [OOSKHbI
COOTBETCTBOBATb MCMNOMb3yeMbIM KOHCTaHTaM AHTyaHa.

MpunoxeHne U

METO[, PACYETA MNAPAMETPOB UCIMAPEHUA MOPOYUX HEHATPETbBIX XXMWAKOCTEN N CXMKEHHbIX
YIMEBOAOPOOHbBIX TA30B

N.1 VIHTEHCUBHOCTb Ucnapenust 1 , kr/(M 2 -C) Ans HeHarpeTbIX XWOKOCTEN onpeaensetcs no opmyne

-4
w=10" .M B n.1)

rge Tl - ko3bMUMEHT, NPUHMMAEMbIN AnNs MOMeLeHuid no Tabnuue .1 B 3aBMCMMOCTM OT CKOPOCTU U TemnepaTtypbl
BO3AYLLUHOMO MOTOKa Haf, NOBEPXHOCTLIO McnapeHust. [Mpu nponuee XMOKOCTU BHE NOMELLEHUS fonyckaeTcst npuHmumats 1 = 1;

A - MonsipHasa macca XUOKOCTU, KI/KMOrb;

£, - AaBrneHne HacbILLEHHOTO Napa npu pacyeTHO TemnepaType XuakocTu, ka.

Tabnuua U1
CKopoCTb BO3QYLUHOrO NoToka, m/c 3HauyeHue koadpduumenTa 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 2,4 2,3

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

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

W.2 Mpu Bbibpoce CYI M3 obopynoBaHusi, B KOTOPOM XMAKOCTb HaxoouTCH NOA AaBMEHUEM, YacTb MpogykTa 3a cuer
BHYTPEHHEN SHEPTrMN MIHOBEHHO McnapsieTcs, obpasys ¢ kanenbkamu Xuakoctu obrnako asposons. MaccoBasi onst MTHOBEHHO
ncnapmBsLLEncs XNOKocTn & onpegensercs no gopmyne
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O O SR
5=1—rexp R , 1.2)

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

T

.. - Temnepartypa okpyxaloLiero Bosayxa, K;

TE: - Temnepatypa kunenunsi CYI npu atmoccepHom gasneHum, K;

Lg - yaenbHas Tennota napoobpasoBaHus CYT, [x/kr.

MpuHnmaetcs, uto npu &= 0,35 BcA Macca XnAKoCTu, Haxofswascs B 060pyaoBaHUM, 3a CYET B3PbIBHOTO xapakrepa
ucnapeHnsl NnepexoanT B napokanenbHoe obnako.

Mpu & < 0,35 ocTaBLluasics YacTb XMOKOCTU UCTIaPSIETCA C MOBEPXHOCTM MPOSMBA 3a CYET NOTOKA TEMsa OT NoAacTUnatoLLein
NMoBEPXHOCTU U BO3ayXa.

NHTEHCMBHOCTb MCMapeHUst XKMOKOCTM CO CBOBOOHOM NoBepxHoCTH I, kr/(M 2 -¢c) onpeaenserca no dopmyne

o (s Cs 0% (T =) | 0.035-17% 4, (5 - T5)
Ly ()™ (v -d 2 L)

: (1.3)

roe 5'1.5 - KO3(PDULIMEHT TEMNONPOBOAHOCTU MaTepurarna, Ha NoBEPXHOCTb KOTOPOro pasnmnBaeTcs XuakocTb, Br/(m-K);
', - yoenbHas TennoemkocTb Matepuana, [x/(krK);
{5 - NNOTHOCTb MaTepuana, kr/m3 ;
1p - HavanbHas Temneparypa matepuana, K;

i - TeKylee BpeMsi C MOMEHTa Ha4yana ucnapeHus, ¢ (He meHee 10 c);

H
A, - KO3athpMLMEHT TennonpoBoAHOCTM BO3Ayxa Npu Temneparype 7 ;
£ - CKOPOCTb BO3AYLUHOIO NOTOKa HaZ NOBEPXHOCTLIO UCTapeHust, M/C;
g - XapaKkTepHbli AuaMeTp Nponuea, M;

¥, - KNHeMaTu4eckasl BA3KOCTb Bo3zyxa npu Iy, M2 /c.

MpunoxeHune K

METOAbI PACYETA PASMEPA CITMBHbIX OTBEPCTUMA U3 TEXHONOM'MYECKOIO OEOPYAOBAHMUA
(MogaoHOB, OTCEKOB), UCTEYEHUA XNOKOCTU U3 PE3EPBYAPA U NMIOLWLAOU PACTEKAHUA
XNOKOCTHU NP MTHOBEHHOM PA3PYLUEHWU PE3EPBYAPA

K.1 MeTtoa pacuyeTta pa3mepa CNMBHbIX OTBEPCTUN
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K.1.1 HacTtosiwumin meton ycTaHaBNMBaeT NOPSAOK pacyeTa MnioLwagmn CrMBHOMO OTBEPCTUSI B OrPaHUYMBALOLLEM XUOKOCTb
yCTpoWCTBe (NogaoHe, oTceke, orpaXaeHHOM GOopTUKaMM y4yacTke Liexa, Npou3BOACTBEHHOWN Mrollagke U T.n.), MPU KOTOPOM
WCKIoYaeTCsi NepenmB XNAKOCTM Yepe3 GopT orpaHnYmnBaloLLLEro YCTPOMCTBA U pacTekaHUe XUOKOCTU 3a ero npeaenamMu.

K1.2B pacyeTe y4nuTbiBakOT NOCTynneHne roproqeﬁl XMOKOCTU B NOAAOO0H U3 annaparta B MOMEHT ero aBapI/II;IHOFO BCKpPbITUA,
BOAbl OT YCTAHOBKWU NOXapOoTYyLUEeHNA U BblrOPpaHME XXUOKOCTU C NOBEPXHOCTU NogAoHa.

K.1.3 B meToguke pacyeta NpuHATHLI cnegyowme onyLeHns:
- NPU BO3HWKHOBEHUW aBapUINHONM CUTyaLmn repMeTUHYHOCTb CTEHOK annapaTta He HapyLlaeTcs;

- paspyLualoTcs TONMbKO NaTpybKku, nexalumne HKe YPOBHS XUAKOCTM B annaparte, 06pasysi CriMBHbIE OTBEPCTUSI, paBHbIE
anameTpy naTpyoKoB;

- BEPOSITHOCTb OJHOBPEMEHHOTO pa3pyLUeHus AByX naTpybkoB mana;
- JaBneHue NapoB Haj NOBEPXHOCTLIO XMUAKOCTM B annapaTte B npoLuecce CrivBa XUAKOCTU HE MEHSETCS.
K.1.4 na npoBegeHus pacyeta Heob6xoauMO 3HaTh:

- KOINnnM4yecTBO pr60I'IpOBO,D,OB M, pacnofioXXeHHbIX HWXe YpPOBHA roproqul XMOKOCTKM B annapare, M nnowaab WX
nonepeYyHoro ceveHnsa =, m 2;

nnowasb NoNepeYHoro ceveHns annapara f,, M 2;

BbICOTY YPOBHA XXNOKOCTUN Hag pr60r|pOBO,El,aMI/I H.om

BbLICOTY GopTa noggoHa f,, M;

WHTEHCUBHOCTbL OPOLLUEHUS BOLION, NMOAAaBaeMoi U3 YCTaHOBOK MOXapoTyLIeHUs, Mrowaau nogaoHa § , Kr/(m 2 -c);
- CKOPOCTb BbIrOpaHuUs roptoden xungkoctn i , kr/(m-c);

- N36LITOYHOE AaBMeHne B annapare Haj, NOBEPXHOCTLIO XNaKocTn 2, Him 2.
Lienbto pacyeTa siBnsietca BuIGOp nnowaav nogaoHa X, M2, 1 pacyet nnowaan CnveHoro oteepctusa f, M2,

K.1.5.Mo 3aAaHHbIM MCXOAHBIM AaHHBIM OMPEAEnsIoT CKOPOCTW UCTedeHnst (%, M3/c, xuakocTn u3 annapata yepes
OTBEPCTYS, paBHble CevYeHuto TpyGoNpPOBOAOB, PacronoXeHHbIX Ha annapaTte, no dopmMyne

Q:cpq-q,l'ng!- , (K.1)

roe ' =0,65 - k0ahPULMEHT NCTEYEHUS KULAKOCTN Yepe3 OTBEPCTHUE;
J; - Nnowaap ceveHus i -ro Tpybonposoaa;
E - yCKOpeHue cunbl TskecTu, pasHoe 9,81 m/c 2 ;
H; - BbICOTa YPOBHS XMAKOCTW HaA i -M TPyBONPOBOAOM.

K.1.6 To HaM60ﬂbLLleMy M3 BbIYUCIIEHHbLIX Ha4dalribHbIX pacxogoB Q]'.'[ BbI6VIpaI'OT nnowanb OoTBepCTuA B annaparte u

BbICOTY YPOBHA XNOKOCTU Ha4 HAM HD .
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K.1.7 13 KOHCTPYKTMBHBIX COOBpaxeHnin BbIGUpatoT niiowaab nogaoHa &, M 2,

K.1.8 OnpenensitoT KOahULMEHT #2 , XapaKTepusyLLui OTHOLLEHWE 0ObeMa XMOKOCTM B annaparte K 00beMy XUOKOCTU
B nogaoHe

e a0 K2)

Fr['}"'max,

rae Ayay = U84 - MakcumansHo AoMyCTUMBIN yPOBEHb XMAKOCTU B MOAOHE.
K.1.9 BblumcrnisitoT o6bem XMOKOCTW, MOCTynatowen B NoAdoH B €4MHWLY BPEMEHM OT YCTaHOBKW MOXapoTylLleHus (c
Y4ETOM BbIrOpPaHUs roptoYelt XMAKOCTH) £y, M3 /c, no opmyne

:':I_W:"Fn
—D )

e

rae 2 - NNOoTHOCTb OrHeTYyLALLeR XUOKOCTH, Kr/M3 |

Mpw OTCYTCTBUM faHHbIX CKOPOCTL BbIrOpaHus JF criefyeT NPUHSTL PaBHOWM HyIto.

K.1.10 Ecnu #2 <1, To nnowaab CAMBHOIO OTBEPCTUSA ONpPeaensioT no opmyrne

L. (K.4)
P+ 28 ey

f=
K.1.11 Mpu #: =1 nopsnok pacdeta § crieaytoLwmii:

K.1.11.1 OnpegenstoT Hanop, co3gaBaeMblli CxXaTbiMU ra3amu B annapare

HP = i , (K.5)
FE
rae 2 - NNoTHOCTb BofAw!, Kr/M3 .
K.1.11.2 BbluncnsaioT 3Ha4YeHme napameTpa
F{Hg+H,) H
b= Tt TR 1y o a , (K.6)
B g G | o + Hp

rae Qmax - MakCcumarbHbIN pacxod XMAKOCTU U3 annapara, onpeaensembin no K.1.5.

K.1.11.3 Mo napameTpy & ¢ nomoubto Tabnuupbl K.1 Haxoaat napametp i . Ecnu gaHHbix Tabnuubl K.1 ons onpegenexus
napameTpa ¢ HegoCTaTOYHO, TO NapaMeTp @ onpeaenstoT NyTeM peLleHns CUCTEMbl YpaBHEHUI

he_
th ot (K.7)

a=ch &

Tabnuua K.1 - 3aBMcMMOCTb NapameTpa @ OT &
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@ .
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
3,418 1,987
3,762 2,075
4,144 2,164
4,568 2,255
5,037 2,347
5,657 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
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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 PaccuuTbIBaloOT NnoLaib CIMBHOMO oTeepcTus F , M3 | no dopmyne

f=2lac fi—z . (K.8)

K.1.12 BbiOupatoT ceyeHre oTxoaawmx oT nogaoHa Tpybonpoeonos jT 13 ycnosus jT = j' .

K. 2. UcTeyeHune KnaKocTn U3 pesepByapa

K.2.1 MeTog ycrtaHaBnuBaeT napameTpbl WCTEYEHWUS Troptodert >XMAOKOCTM U3 OTBEpPCTUS pesepByapa npu  ero
pasrepMeTn3auum 1 KornmyecTBO XMOKOCTU, NepenmBaBLLencs Yepes obBanoBaHume.

PaccmaTtpuBaeTtcs pesepByap, Haxoaswwmincs B obsanosaHum (pucyHok K.1).

Ir"'l'?u:l.f

PucyHok K.1 - Cxema gns pacyeTa UcTeYeHus XUOKOCTN U3 OTBEPCTUS B pe3epByape

BeogsaTtcs cneagywuwme gonyweHuna:
ncrevyeHne 4yepes oteepcrtme O,CI,HOdJa3H09;

pe3epByap MMeET NOCTOAHHYIO Niowaab ce4eHnd No BbICOTE;
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AvameTp pesepByapa HamHoro 6orblue pa3MepoB OTBEPCTUS;

pa3Mepbl OTBEPCTUA HAMHOIO GOrblUE TOMLNHBI CTEHKU;

NOBEPXHOCTb XWOKOCTU BHYTPU pesepByapa ropusoHTasnbHa;

TEeMnepaTypa XUAKOCTU OCTAETCS NOCTOSIHHON B TEYEHWE BPEMEHW UCTEYEHUSI.

K.2.2 Llenb pacuyeToB 3akno4aeTcs B ornpeaerieHni Konuyectsa XMOKOCTM, BbINMBLLENCS Yepe3 OTBEpCTUE pesepByapa
npwv ero pasrepMeTM3aumni 1 NepenueLleica Yepes obeanoBaHme.

K.2.3 MaccoBhbIln pacxopg xugkoctu (F (kr/c) yepes oTBepcTne BO BpeMeHu £ (c) onpegensaercs no dopmyne

7,2
G(f)=Gn——p'g't; "4”"’"-5, (K.9)
R

rae 0 - MaccoBblii pacxop B HavasbHbI MOMEHT BPEMEHH, Kr/C, onpeaensiembiii no hopmyrne

Ga=H-p Apor 28 (g — Bpor) (K.10)

rae I - NAOTHOCTb XUAKOCTU, KI/M 3 ;

g - yckopeHwe cBoGoaHoro nageHus, £ = 9,81, m/c2;

H - KoahduUMNEHT ncteveHus;

Ay - nnowaae otBepcTus, M2 ;

#1551 - BbICOTa PACNONOXEHNS OTBEPCTUA, M;

Ap - nnowaak ceyerms pesepsyapa, M2 ;

#p - HauanbHas BbicoTa cTonba XMAKOCTY B pe3epayape, M.

K.2.4 Bbicota cton6a Xunakoctu B pesepByape /i (M) B 3aBMCMMOCTU OT BPEMEHM £ onpegensaeTcsa no opmyne

2
o t

BiE) =k — £= . (K.11)

(£) =My o Ay 2 A

K.2.5 Ycnosue nepenviea CTpym Xuakoctvt (Mpu fi = Ay, ) Yepes obsanosaHue onpegensercs no opmyre

L
Apot 2 +—, (K.12)

roe A - BbicOTa 06BanoBaHus, M;
L - paccTosiH/e OT CTeHkU pesepByapa 4o 0bBanoBaHus, M.

K.2.6 Konu4yecTBo xumagkoctu # (Kr), nepenvsLuerics Yepe3 obBanoBaHue 3a NOfHOe BPEMS UCTEYEHUS, onpeaenseTcs no
dopmyne

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

[OCT P 12.3.047-2012 Cuctema ctaHgaptoB 6esonacHoctu Tpyaa (CCBT). MNoxapHasa 6e30nacHOCTb TEXHOMNOMMYECKMX NMPOLECCOB. CtpaHuua 49
O6wue TpeboBaHus. MeToabl KOHTpOrS
FOCT P om 27 dekabps 2012 e. Ne 12.3.047-2012

H

po R )
m= | G(z)-dz=%-zpam—%.;§ﬂm, (K.13)
1] i

rAe fpgyy - BPEMS, B TEUEHNe KOTOPOrO XMAKOCTb NepennBaeTcs Yepes obBanoBaHue, C (T.e. BpeMs, B TeYeHWe KOTOpOro
BbinonHsieTcs ycnosue (K.12)).

K.2.7 Bennuuna .ﬁp,:,ur onpeaenseTcs no gopmyrne

; _—Eﬁ'i‘\lbz—‘q"ﬂ'ﬂ, (K14)

oo 2(1

roe &, b, © - napaMeTpbl, KOTOpble onpeaensoTcs No hopmynam:

2 42
o=8H Al oo, (K.15)
242
h=— ,M/c2; (K.16)
A
L
c=k-H-= m (K.A17)
L

K.2.8 B cnyyae, ecnv XXnakocTb B pe3epByape Haxoautcs nog u3bbiTouHbiM gaeneHnem M= (Ma), BennymHa MrHOBEHHOro
MaccoBoro pacxofa iy (Kr/c) onpeaensietcs no gopmyrne

2. AP
p+2g- (= Apor)

(K.18)

GD il T R -‘qh-:uf :
[Ona onpepeneHns KonuyecTBa >XWMOKOCTW, Mepenuellenics yepe3 ob6BanoBaHWe, U BpeMeHW nepenuesa cnegyet
NPOVHTErpUpPOBaTb COOTBETCTBYHOLLYIO CUCTEMY YPaBHEHWUI, rae BenuyumHa M = MOXeT ObiTb NepeMeHHOMN.
K.3 PacTtekaHune XXnaKkocTtv npM MrHOBEHHOM pa3pyLleHun pesepByapa
K.3.1 MeToa npegycmaTpvBaeT pacyeT NoCneacTBui Npu pacnaze pesepByapa Ha NpubnmMauTENbHO paBHbIE MO pasMepy
yactu. [Npn TakonW NOXapoomacHOW CUTyaluu 4YacTb XpaHMMOW B pe3epByape >XUOKOCTU MOXET nepennutbcs 4Yepes

obBarnoBaHue.

K.3.2 Lenb pacuyeToB 3akntoyaeTcs B OLEHKE C MOMOLLbI0 MaTemMaTU4eckol MOoZenu onpeneneHvst OONu KWOKOCTW,
nepenueasLLei Yepe3 obBanoBaHWe Npu MrHOBEHHOM paspyLUeHUN pesepsyapa.

K.3.3 lNMpuHATbI cneaytoLwime 4onyLweHns:
paccmaTtpuBaeTcs nrockas ogHoOMepHas 3agavda;

BpeMsi paspyLUeHUs pe3epByapa MHOIO MEHbLUE XapakKTEPHOIO BPEMEHM ABWXKEHMSI TMOPOAMHAMUYECKON BOMHbI [0
obBanoBaHus;

KWOKOCTb SBNAETCHA HEBA3KOWN;

TpeHne XnaKoCcTn O NoOBEpPXHOCTb 3EMJIN OTCYTCTBYET,
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NOBEPXHOCTb 3eMIN ABINAETCA NyIO0CKom, FOpI/I3OHTaJ'IbHOI7I.

K.3.4 Cucrtema ypaBHEHUI, ONUCBLIBAIOLLNX OBUKEHNE XUAKOCTU, UMEET BUA:

% B
—+—|(h—hg) u|=0
ot —hg) u]

2 ’
%_pi u_+ k=0
& ox| 2

roe 2z - BbicoTa cTonba XuaKocTu Hag MKCUPOBAHHBLIM YPOBHEM, M;
#;z - BbICOTA NOACTUNAOWEN NOBEPXHOCTU Haf (PUKCUPOBAHHBIM YPOBHEM, M;

i - CcpefHAA NO BbICOTE CKOPOCTb ABUMXEHUA ctonba xungkocTn, mM/c;
A - KOopAuHaTa BOOJNb HanpaBneHna ABWXEeHUA XXNOKOCTU, M;

i - Bpems, c;
E - yckopeHwe ceobogHoro nageHus (9,81 mic2).

[paHn4YHbIE YCIIOBUSA C y4ETOM reoMeTpun 3agaym (pucyHok K.2) nmetot Bua;

¥ _0.
o x=EI_ ,
u|x=D:D;
¥ _ 0
Ex v=h ’

— . Bl
x=h k ’
0, ecnu b = a

roe o - BblcoTa obBanoBaHus;

b - paccTosiHe OT ocu pesepByapa a0 06BanoBaHus.

(K.19)

(K.20)

(K.21)

(K.22)

(K.23)
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¥i

PucyHok K.2 - TunnyHasa kapTuHa ABMXXEHMS XXNUOKOCTU B 0OBanNoBaHUM Npyu MrHOBEHHOM pa3pyLUeHUM pe3epByapa
—————— YPOBEHb Ha4yarneHOro cTonba XUOKOCTY;

- YPOBEHb XNAKOCTU B NPOMEXYTOYHBIN MOMEHT BPEMEHU (pe3ynbTaTthl pacyeTa)

K.3.5 Maccosast gons »xuakoctn ' (%), nepenuslueics Yepes obsanoBaHne K MOMEHTY BpeMeHn T, onpeaenseTcs no
cdopmyne

T
[13- Crpe— ) - dt

: (K.24)
—10p. 8
¢ P

rae p; - CPEAHAS MO BLICOTE CKOPOCTb ABWKEHWUA CToNBa XNAKOCTU NPpN x = & , M/C;
#i3; - BbIcOTa cTONGa XMAKOCTM NPU % =&, M;
A - HauanbHas BbicoTa cTonba XMAKOCTY B pe3epayape, M;

E - wupuHa pesepsyapa, M.

padhmk pacyeTHOM N aKCNEPMMEHTANbHOM 3aBUCMMOCTEN MACcCOBOW A0NW NepenmuslLLencs Yyepe3 obBanoBaHmNe XUOKOCTU
{} ot napametpa « / /; NpeAcTaeneH 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 - pacyer; 2 - akcnepuMeHT
MpunoxeHwue J1

METO[ PACYETA NMPOTUBOIMNOXAPHbIX MAPOBbIX 3ABEC

1.1 O6wme TpeboBaHUA

MpoTvBONOXapHas napoBasi 3aBeca NpedHasHadeHa AN NpefoTBpalleHUsl KOHTaKTa TOpHYMX TrasoBbIX CMECEWN,
06pasyloLMXCa NpU aBapusix Ha NPeanpuATUAX HePTEXMMUYECKON U ra3oBOi NPOMBILLIIEHHOCTU, C UCTOYHMKAMU 3aXXKUraHUs
(Hanpumep, c HarpeBaTeNnbHbIMU Medvamu). 3aBeca [OMmkHA 00nagath AOCTAaTOMHBIMU MAOTHOCTBIO UM AanbHOBOMHOCTLIO,
WCKMOYatoLWMMM MPOCKOK Foproveit cMecu B 3awuaemMyto 30Hy obbekTa. BbinonHeHue aTux TpeboBaHwui AocTuraetcst
ONTUMarbHON KOMMOHOBKOMN KOHCTPYKLMM YCTPOMCTBA, BOCMPOMU3BOASILLErO 3aBeCy, U pacyeToM napameTpoB 3aBechl. MeTog
BKIOYAET TOMbKO pacyeT YCTPOWCTBA, BOCMPOU3BOASALLErO MapoByl 3aBecy. PacyeT maructpanbHOro naponpoBofa
npoBoAUTCS MO 06LLEN3BECTHLIM METOAAM.

J1.1.1 YctponcTtBo gnsi cosgaHusa napoBoln 3aBecbkl (pucyHok J1.1, paspe3 v nnaH) npeactaensieT cobon KorbLeBOn
Tpyb4aTbI KONNekTop 4 , BOOMb OCY KOTOPOro MO BCEW BEPXHEN YacTu MpOCBepsieHbl OTBEPCTUSI OAMHAKOBOro AuameTpa Ha

paBHOM paccTosHun Apyr ot Apyra. Ouamertp (L)) v anvdy (L. ) Konnektopa, konudectso (#) u avametp (dj)
OTBEPCTMI ONPEAENSAIOT pacyeToM no hopmynam cootseTcTseHHo J1.8; J1.2; J1.7 n 1.4,
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PucyHok J1.1 Cxema ycTponcTBa Ansi CO30aHUsA NapoBOW 3aBeChI

1 - 3aWwmLLI@aeMbIN 0OBEKT; 2 - orpaxaeHue; 3 - ornopa KonnekTopa; 4 - KonnekTop; 5 - ApeHaxHbI BEHTUIb; j - BbiCOTa

BerHeVI KPOMKW OorpaxXgeHusa Ha KOnJ1eKTopoMm; .335 - BbICOTa onopsbl; X - paccTodHue oT KonnekTopa 4o 3aluiaemon

CTOPOHDbI 00bekTa; XI - paccTosaHune OT orpaxkaeHma 0o Konnekrtopa

J1.1.2 Konnektop pacnonaraetcsa Ha MeTannmnyecknx, 6eTOHHbIX UM KUPMMYHBLIX onopax 3, BbicOTa KOTOPbIX AOMKHA ObiTb
He meHee 0,2 m.

J1.1.3 PaccTtosiHve OT Konnektopa Ao 3aluLiaemoro obbekTa onpenenarT pacyHeToM.
1.4 KOﬂJ’IeKTOp OOSDKEH UMeTb APEeHaXHble BEHTUNN S s cnycka KoHAeHcaTta nnm aTMOCCbeprIX OCajKoB.

N.1.5 Bponb ocu KoOMmnekTtopa YCTaHaBMNMBAOT XECTKOE ra3oHENpPOHWLAeMOoe OrpaxaeHue (NMCTOBOEe 3Xerneso wunu
KMpNWYHasi CcTeHa) Ans NpefoTBpalleHUs NPOTEKaHWA roproYert CMecu Mexay OTAernbHbIMU CTPYSIMM B HayarbHOM y4yacTke
3aBecbl. BepxHasa kpomka orpaxaeHus gormkHa obiTb ot 0,4 go 0,6 M Bbiwe Konnektopa. PacctosHne mexay KOnmekTopom u
orpaxxgeHneM onpeaensitoT pacdeTom. Npoembl B OrpaXaeHUsiX OMKHbI ObITb MOCTOSIHHO 3aKPbIThl NAOTHLIMW OBEPSMU.

J1.1.6 TpaekTopusi CTpyu 3aBecCbl OOMKHa MPEBbILWATL 3aliMaemMyto 30HY. BbicoTy 3aBechbl Hag 3allMLLAEMON 30HOWN

onpenendrT pacyeToMm. [ns BbICOKMX 0ObekToB 3aBeca MOXET ObiTb BbIMNONIHEHA MHOFOCEKLMOHHOW B BeEpPTUKaribHOM
HanpasneHunn.

J1.1.7 Ona obGecnevyeHns paBHOMEPHON pasfadu napa no AJfIMHe KOmnnekropa HeobxoamMmMo, YTOObl OTHOLLEHUE CyMMapHON
nrnoLwaan oTBEPCTUI K NroLaam NonepeyHoro ceveHus Konnektopa obino MeHbLue unu pasHo 0,3.
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J1.1.8 Temnepatypy BO3gyxa Npv pacyeTe crnemyeT NpUHUMAaTb PaBHOW cpedHen Ons Hanbonee XonogHoro (3MMHEro)
nepvoaa BpeMeHu, XxapakTepHoro Ans AaHHOro reorpadouyeckoro pamoHa.

11.1.9 CkopocTb BeTpa Npu pacdeTe crieqyeT NpuUHMMaThL paBHOW cpedHei CKopoCcTM ANs Hauboree BETPeHoro nepuoaa,
XapaKTepHOoro Ans AaHHOro reorpaduyeckoro paioHa.

J1.2 Nopsapok pacyeTta napameTpoB NapoBON 3aBeCbl

VMcxogHbIMK BENUYMHAMM 4Ns1 pacyeTa napamMeTpoB 3aBeCbl MPUHNMALIOT!

Aasriexvie ( 7y ) v yoernbHbii o6beM (] ) napa B KOMnekTope 3aBech;
ckopocTb BeTpa (7} );
MNOTHOCTb (3. (Temneparypa ) BO3Ayxa;

BbicoTa ( A ) v nepumeTp ( F') 3awmiaeMon 30Hbl 00beKTa;

BbICOTa BEPXHEW KPOMKM OrpaXKaeHuUs Hag KonmnekTopom (& );
BbICOTa OMOpbI KonekTopa ( Ay ).

J1.2.1 PaccunTtbiBaloT crnegytoLime BenMYmHbI.
J1.2.1.1 PacctoaHue X, M, OT KONMeKTopa 3aBechbl 40 3almiaemMoro obbekta
X =025H, (n.1)

roe A - BblcoTa 3aluuiaeMoi 30Hbl 0bbekTa, M.
Nn.2.1.2 AnvHa konnektopa Ly, M

Loo=P+8X, (n.2)

rae F - nepumeTp 3awuuiaemMoro obbekTa, M.
11.2.1.3 VIHTeHCcMBHOCTbL nofayu napa u3 oTBepCTUI KONMeKkTopa [y WEI , kr/(M 2 -c)

UK (KK
K n|[p2] _[P2 (n.3)

ol = [2-
E-17 |\n 7

rae i - NNOTHOCTb napa, Kr/m3 ;
W, - ckopocTb Bbixoaa napa, M/c;
2y - baBnexve napa B KornekTope, Ma;
E’i - yOenbHblii 06beM napa B Konnektope, M3 /kr;

Pg - aTMocepHoe AaBneHue, la;
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X - nokasartenb agnabatbl napa (4nsa neperpeToro napa npuHaT & = 1,3, ons HacbiweHHoro napa & = 1,135).

J1.2.1.4 JnameTp OTBEPCTUI Ha KOMMeKTope ffl:l , M

o I 1,5 JRE:
dnz[ BWBJ : = (n.4)
o ¥

>

rae [y - MNOTHOCTL BO3AyXa, kr/m3 ;

W

& - CKOpOCTb BeTpa, M/C.

Ecnu no ycnosusim pacyeTa 3agaeTcs AMameTp OTBepCTwit iy , To CriesyeT onpeaennTb BbICOTY 3aBechl /1., M

¥
H, = XEI,EBE _ dlﬁl,ﬁﬁ? _ I:‘B_B_ (1.5)
Po W
J1.2.1.5 PacctoaHua mexay oTBepCTUsSIMU [, M
B
f=—), (J1.6)
2.0
roe J; - BbicOTa BEPXHEWN KPOMKWN OrpakaeHUst Had KONreKkTopoMm, M.
J1.2.1.6 KonuyecTBo oTBEPCTUN 2 , LUT.
n= % +1. (J.7)
N.2.1.7 Quametp konnektopa i), M
Do =183dgfn . (n.8)
N.2.1.8 Pacxon napa iF , Kr/c:
G, =0785 ¢-di n pg Wy (N.9)
roe P - koadphmumeHT pacxoga napa vepes oteepctue (' ot 0,6 o 0,8).
J1.2.1.9 O6wasa BbicoTa orpaxgeHus ?sc,rp, M:
o = B+ g (11.10)
rae kg - BbICOTa OMOPbI KOMMEKTOPa, M.
J1.2.1.10 PaccTosHme OT orpaxgeHus 4O KonnekTopa XI, M:
Ay =025, (J1.11)
11.2.1.11 OnuHa orpaxaeHns E.Orp, M:
EDI.F:LM+8X1. (n.12)

YkasaHHbIi MOPSAAOK pacdeTa MpoBOAAT MOCMe OPUEHTUPOBOYHOTO BblIGOpa 3HauyeHW OaBneHusl napa U guvametpa
OTBEPCTUIA B KOMnnekTope no Tabnuue J1.1.
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Tabnuua J1.1 - 'ameHeHWe BbICOThI 3aBEChHl B 3aBUCMMOCTUM OT AuameTpa OTBEPCTMI U AaBneHMs napa

H @, MM
105 Ma
3 4 5 | 6 | 7 8 9 10
WB =2 m/c
3 3,30 4,05 47 5,3 5,9 6,5 7,0 7,5
4 4,00 4,80 5,5 6,3 7,0 7,6 8,2 8,7
5 4,50 5,40 6,3 7,2 7,9 8,7 9,3 10,0
6 4,85 5,80 6,7 7,7 8,5 9,3 10,0 -
7 5,25 6,30 7,3 8,3 9,2 10,0 - -
8 5,50 6,60 7,6 8,7 9,5 - - -
9 5,75 7,00 8,0 9,2 10,0 - - -
10 6,15 7,40 8,5 9,8 - - ] ]
12 6,70 8,00 9,3 11,0 - - - -
14 7,10 8,50 10,0 - - - - -
16 7,50 9,00 - - - - - -
Wy =3wm/c
4 2,60 3,20 3,70 4,20 4,60 5,0 5,5 5,80
5 3,00 3,60 4,15 4,80 5,25 5,7 6,2 6,60
6 3,20 3,90 4,50 5,15 5,70 6,2 6,7 7,15
7 3,50 4,20 4,85 5,50 6,10 6,7 7,2 7,70
8 3,65 4,40 5,20 5,80 6,40 7,0 7,6 8,10
10 4,10 5,00 5,70 6,50 7,20 7,9 8,5 9,10
12 4,40 5,40 6,20 7,00 7,80 8,5 9,2 9,80
16 5,00 6,00 6,90 7,80 8,70 9,5 10,3 -
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 4,3 4,80 5,2 5,6 6,0
9 2,90 3,45 4,00 4,5 5,00 5,5 5,9 6,3
10 3,10 3,74 4,30 4,9 5,40 5,9 6,4 6,8
12 3,30 4,10 4,70 5,1 5,90 6,4 6,9 7.4
15 3,60 4,40 5,00 5,7 6,30 6,9 7.4 8,0
WB =6 m/c
4 - - 1,84 2,10 2,30 2,54 2,75 2,90
6 - 1,95 2,25 2,57 2,82 3,10 3,34 3,60
8 - 2,20 2,52 2,90 3,20 3,50 3,80 4,00
10 2,10 2,50 2,85 3,16 3,60 4,00 4,30 4,60
12 2,20 2,65 3,06 3,40 3,85 4,20 4,60 4,90
15 2,42 2,90 3,86 3,82 4,25 4,60 5,00 5,35
MpumedaHna
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B Tabnuue J1.1 B BepTUKanbHOW rpade AaHbl 3Ha4YeHUs1 OaBMEeHUs napa, B rOPU30OHTaNbHON - ANaMeTpbl OTBEPCTUN, a B
nepeceyeHnn ropu3oHTarnbHbIX U BEPTMKanbHbIX rpad - BbICOThI NApOBbLIX 3aBec (BbiCOTa 3allmLlaeMbIX 30H) B MeTpax.

Tabnuua J1.1 coctaBneHa ans ckopocten BeTpa 2, 3, 4 1 6 m/c. NMpu BonbLUMX CKOPOCTSAX BETpa YKasaHHble BenU4MHbI
crnegyeT NpUHMMaTb TakUMK Xe, 4YTo 1 Ana 6 m/c. Tabnvua AaeT BO3MOXHOCTb OLEHWUTb Heobxogumoe 3HaveHue OaBreHus
napa v COOTBETCTBYIOLLMIA eMy AMameTp oTBepcTui ansd obecrnevyeHus TpebyeMoin BbICOTbI 3aBeChl (BbICOTbI 3alluLLAeMOro
obbekTa).

[ns ogHoro u Toro e AaBneHus napa BbiCOTa 3aBecbl byaer TeM Gonblue, Yem Oonblue AvameTp oTeepcTuin. OgHako ¢
yBenuyeHnem auvametpa OygeT yBenuumBaTbecs M pacxod napa. CnegyeT nogbwupaTtb AaBreHve napa v guametp oTBEPCTUN
Taknm obpasom, 4ToObl ObinM obecneveHbl Tpebyemas BbicOTa 3aBechbl M Hamboriee 3KOHOMWYHLINM OTOOp napa. Ouametp
OTBEPCTUIA CreayeT NPUHUMaTb HaVMEHBbLUUM U3 BO3MOXHOIO (HO He MeHee 3 MM) NSl Kaaoro AaBreHnst napa.

MpunoxeHne M

TPEBOBAHUA K BOAAHOMY OPOLUEHUIO TEXHOJNMOMMYECKOIO O6OPYOOBAHUA

M.1  [Ons npedoTBpalleHUs yBenuueHust MacluTaba asapum npu  Noxape TexHonoruyeckoe obopydoBaHue
NPON3BOACTBEHHLIX OOBLEKTOB [OMKHO OblTb 3alLMLLIEHO OT TEMfoBOrO W3MNy4YeHusl YCTaHOBKaMM BOASIHOMO OpPOLLEHMS
(noxapHbIMM NadeTHLIMI CTBOIAMM, CTaLMOHAPHBLIMI YCTAHOBKaMM BOASIHOTO OPOLLEHNS).

M.2 MNoxkapHble nadgeTHbIE CTBOSbI yCTaHABNMBAOTCSA:

- Ha HapyXHbIX ycTaHoBKax kateropun AH, BH n BH - onsa 3awuTbl KONOHHbIX annapaTtoB BbicoTon A0 30 M, coaepaLymx
roptoune rasbl (I'T), nerkoBocnnamensiowmeca (JIBX) wn roptoune xumagkoctn (MDK), a Ha HedTenepepabatbiBaloLwmXx,
HedPTEXMMUYECKNX, XMMUYECKMX W rasonepepabaTtbiBalolmMX Npegnpuatvax - And 3awuTbl annapatoB M obopyaoBaHus,
cogepxawmx I'T, JIBX n MNX;

- Ha CblpbeBbIX, TOBApHbIX WM MPOMEXYTOUHbIX Cknagax (mapkax) - AN 3aWuTbl LWAapoBbIX W TOPU3OHTarbHbIX
(UMNMHOpPUYECKMX) pe3epByapoB CO CXMKEHHbIMU yrnieBogopoaHbiMu razamu (CYT), NIBXK u MK nog nasneHnewm;

- Ha cnMBoHanuBHbIX actakagax CYT, JIBX n K - ong 3awmTbl KOHCTPYKLUWIA 3CTakag U LMCTEPH NOABUXHOIO COCTaBa.
M.3 JlachbeTHble CTBOMbI yCTaHaBMNMBAOT CO CTaUMOHaPHbLIM MNOAKIYEHMEM K BOOONPOBOOHOW CETU.

M.4 KonmyectBO u pacnonoxeHune nadeTHbIX CTBOMOB ANs 3awutbl obopygoBaHus (kpoMe pesepByapoB),
pPacnonoXeHHOro Ha Hapy>XHOW YCTaHOBKe, OMpeaensioT, UCXOAA M3 YCMOBMI OPOLUEHMS 3aliMLiaeMoro obopygoBaHusl He
MeHee YeM OAHON KOMMaKTHOW CTpyeWn.

KonuuyectBo 1 pacnonoxeHme nadeTHbix CTBONOB And 3awmnTthl pesepsyapos ¢ CYI u JIBX nog aasneHnem onpenensitot
13 YCNOBUS OPOLLEHUSI KaKAoM TOUKN pe3epByapa He MEHee YeM OfHOM KOMMNaKTHOW CTpyen.

OpolueHne NpoBOASAT OAHOBPEMEHHO OPSILLIErO N CMEXHBIX C HUM pe3epByapoB (KOMOHH).

M.5 JlacbeTHble cTBOMNbI ANSA 3aLMTbl OTKPLITHIX KENE3HOAOPOXKHbIX CAIMBOHANUBHLIX 3CTakag Kak O4HOCTOPOHHMUX, TaK 1
OBYXCTOPOHHMX, OOIMKHblI ObITb pacrnonoXxeHbl MO 06e CTOPOHbI 3CTakagbl C TakMM pacyeToM, 4TOObI obecnedmBanoch
OpOLLEHME KaXO0MN XKeNne3HOAOPOXHON LIMCTEPHbI N KaXKAOW TOYKM KOHCTPYKUUKW 3cTakadbl MO BCEN ee ASIMHE He MeHee YeMm
OBYMSI KOMNaKTHLIMU CTPYSIMMU.

M.6 IlacbeTHble CTBOMLI CneayeT ycTaHaBnuBaTbh Ha PacCTOSHUN HE MeHee:

- 15 M oT 3awuuaemoro 00OpPYAOBaHUSA HAPYXXHOW YCTAHOBKM, >XEMNe3HOO4OPOXHOW CMMBOHANMBHOW 3cTakagpl,
XKEne3HoAOPOXHbIX LMCTEPH. [lonyckaeTca YMeHbLUEHUE pacCTOsiHUA OT facheTHOro cTeona Ao 3awuiiaemMoro obopyaoBaHus
8o 10 m npu ycrnoBuv Hanuuust gybnupyowmux nadgetHbIX CTBOMOB UMW MPUMEHEHWUS] OUCTAHLMOHHO YMNpaBnsieMbIX WMx
OCLMNNUPYIOLLNX NadeTHbIX CTBOMOB,
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- 10 M OT OCK CTEHKM nnn obBanoBaHus pe3epByapoB (BHe obBanoBaHus unu orpaxgarwuwmnx cteH pe3epByapOB).
na(beTHble CTBOJbl N X yCTpOI;ICTBa ynpaBneHuna He OoNnyCKaeTCcAa pa3Mellatb B 30He neuncTBus napoBbIX 3aBeC neven.

M.7 INadpeTHble cTBONbI ANS 3alWMTbl Ha3eMHbIX (HagsemHblX) pesepsyapoB ¢ CYI un JIBX nop paeneHvem, a Takke
Xenes3HoAOoPOXHbIX CIMBOHANMBHbLIX 3CTakag AOMKHbI yCTaHaBNUBaTbLCA Ha cneumanbHbIX NadeTHbIX BbILLKaXx.

OnTmmaanyro BbICOTY J'Ia(*)eTHbIX BbILLEK N pacnonoXxeHne J'Ia(beTHbIX CTBOJ1OB CclieayeT onpenenaTb NCxoaa U3 BbiCOThbI U
pacnonoxeHua OGOpyﬂ,OBaHMFI, yrnoB HakfmoHa 1 pacCToAHUA J'Ia(*)eTHOFO CTBONA OT 3almLLIaeMoro obbekTa.

B HeobxoaMMbIX criydasix 4onyckaeTcsl IPUMEHEHUE OCLUITTMPYIOWNX NaddeTHBIX CTBOOB.

M.8 Tlpu BbicOTE KOMOHHLIX annapatoB 6ornee 30 M umx 3awuTy Ha BbicoTe Gonee 30 M cnegyer OCYLECTBNATb
CTauMoOHaPHbIMU YCTAHOBKAMMN OPOLLEHUS.

B Ttex cnyyadx, Korga 3awiunta KOJIOHHbIX annapatoB 1Unn apyroro O60pyﬂ,OBaHl/IF| J'IaCbeTHbIMVI CTBOMamMn HEBO3MOXXHa UINn
HeLl,enecooGpaaHa, nx cnepgyert 3awmuiatb CTauMoOHapHbIMM YCTaHOBKaMn BOOAHOIO OopoLleHnA Ha BCHO BbICOTY.

M.9 PesepByapbl ¢ CYI un JIBX)XK nog paBneHveM B ChIpbeBbIX, TOBApPHbIX U MPOMEXYTOYHbIX CKnagax (napkax)
OOMNOMHUTENBHO K NadeTHbIM CTBOMaM OSMKHbI MMETb aBTOMaTUYecKne CTaumMoHapHble CUCTEMbI BOASHOTO OPOLUEHNS.

M.10 HasemHble (HagsemHble) pesepsyapbl ¢ JIBXX n DK obbemom 5000 M3 u Gonee OomkHbI GbiTb 060pYAOBaHbI
CTauMOHAPHBIMU YCTaHOBKAMU BOASHOIO OPOLLEHMS C BO3MOXHOCTBIO MOACOEANHEHNSI NEPEABMKHON NOXaPHOW TEXHUKW.

ﬂ]’lﬂ pe3epByapoB C Tennounsonsaunen u3s Heropro4dmx marepuanoB OO0NyCKaeTCA He npucoeanHATb CTauuMOHapHYyr
YCTaHOBKY BOOAHOIO OpOLUEeHUA K MpOTUBOMNOXapHOMY BoOAOMpoBOAy; NMPU 3TOM CyxXue prGOHpOBOJJ,bI ee [OOJTXHbl ObITb
BblB€EHbIl 3a npeaernbl orpaxaeHna pesepByapoB 1 060pyp,0|3aHb| CoeHUTENbHbIMU TONTOBKaMUM U 3arnyLlKkamMmu.

Momady BOAbl HA OpOLIEHUE HaseMHbIX (Had3emHbix) pesepsyapoB ¢ JIBXK n MK obbemom meHee 5000 M3, a Takke
HaszeMHoro obopyaoBaHMs NOA3EMHbIX pe3epByapoB AOMNycKaeTcs NpeaycMaTpuBaTth NepeaBMKHON NOXaPHON TEXHUKON.

M.11 3anac Bogbl A4ns NPOTMBOMOXAPHOW 3alLMTbl OOMKEH obecneynmBaTb OpolleHue 3awumiiaemoro obopygoBaHus B
TeYeHne pacHeTHOro BpemMeHu, He0BX0AMMOrO Arst NOArOTOBKM K TYLLUEHWUIO U HEMOCPEACTBEHHO ANs TyLUeHUs noxapa.

M.12 Pacxoq Bofibl Ha CTaLMOHapHbIE YCTAHOBKM OPOLLIEHUS IOSHKEH NPUHUMATLCS ANS:

- HapyXHbIX YCTAHOBOK - MO annapaTtaM KONIOHHOrO TuMa, UCXOAsi U3 CyMMbl pacxOdoB BOAbl Ha OXIaXXO4eHWe YCIOBHO
ropsiLLen KOMOHHbI U CMEXHbIX C HEN KOMOHH, PacrnosioXKeHHbIX Ha pacCTOSHMM MEHee OBYX ANaMETPOB HanborbLUeln ropsilien
WM CMEXHOW C HEN KOJOHHbI;

- CbIpbEBbIX, TOBAPHbLIX U MPOMEXYTOYHbIX CKNaaoB (napkoB) co cdepuyeckumun pesepsyapamu ¢ CYI wn JIBXX nog
OaBrneHneM, Ha OQHOBPEMEHHOE OPOLLEHNE YCITOBHO FOPSILLIEro pesepByapa Y CMEXHbIX C HUM pe3epByapoB, PaCMONOXEHHbIX
Ha pacCTosHUM MeHee AuameTpa HaubomnblUero ropsero WM CMEXHOro C HUMM pes3epByapa, a Ans FOPU30OHTarbHbIX
(umMnuHppuyeckmx) - cornacHo Tabnuue M.1;

- CbIpb€BbIX, TOBAPHbIX W MNPOMEXYTOYHbIX CKIagoB (I'IapKOB) C Ha3eMHbIMU (Ha,D,3eMHbIMVI) n3oTepMmmnyecKknmMmun

pesepeyapamm ¢ CYI Ha OOHOBpPEMEHHOE OpOLUEHWEe YCIIOBHO TOPSLLEro pe3epByapa U CMEXHbIX C HUM pesepByapos,
PAaCMoONOXEHHbIX HAa PACCTOAHUM TPEX U MeHee AMaMeTPOB HaMBOMbLLEro rOPSILLIErO UMM CMEXHOMO C HUM pe3epByapa.

Tabnuua M.1 - Yucno ogHOBPEMEHHO OPOLLIAEMbIX FOPU3OHTaNbHBLIX (LUITMHOPUYECKMX) pe3epByapoB

PacnonoxeHue pesepsyapos O6bem eauHNYHOTO pesepsyapa, M3

25 50 100 160 175 200
B oavH psa 5 5 5 5 3 3
B noBa psga 6 6 6 6 6 6
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M.13 VIHTEHCMBHOCTb NOAa4u Bodbl Ha OXNaxaeHne NoBepXHOCTM 060pyAoBaHUS ANsi CTALMOHAPHbIX YCTAHOBOK BOASHOMO
OPOLLEHNS JOMKHA MPUHNMATBLCS HE MEHeEe HOPMAaTMBHbIX 3HA4YEeHWUIA, NPUBEAEHHbIX B Tabnvuax M.2 n M.3.

Tabnuua M.2 - HopmaTrBHasi MHTEHCMBHOCTb OPOLLEHUS NMOBEPXHOCTY 3aLuuLLaeMoro obopynoBaHus

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

Cdhepunyeckne n umnnHapuyeckmne pesepyapbl ¢ CYI n JIBX,
nog AaBneHnem:

NnoBepxXHOCTK 6e3 apmaTypbl 0,1
NOBEPXHOCTU B MECTax pPacrnonoXeHus apmaTtypbl 0,5
KonoHHble annapartbl:

C OTMETKM YCTaHOBKM annapaTa 4o otMeTku 20 M 0,1
c otmeTkn 20 M 1 cBbiLe 0,2

Tabnuua M.3 - HopmaTuBHasi MHTEHCMBHOCTb OPOLUEHUS] Ha3eMHbIX (HaA3eMHbIX) pe3epByapoB ANsS XpaHeHWs HedpTun u
HegTENPOAYKTOB

Cnocob opolleHus pesepByapoB MHTEeHCUBHOCTbL Nofayun Boabl, n/c,
Ha oOuH MeTp ANVHbI
OKpPY>XHOCTU MONOBUHbI
ropsiLLIero OKPY>XHOCTU
pesepByapa cocefHero
pesepByapa

1 CTaumoHapHasi ycTaHOBKa BOASHOMO OpOLUEHUst Ans
pe3epByapoB BbICOTOWN CTEHKU, M:

- bonee 12 0,75 0,30
- 12 n MeHee 1 Onsa pe3epByapoB C NaBaroLWwen Kpbiwen 0,50 0,20
2 MNepenBwxHas noxapHasi TEXHMKa 0,80 0,30

M.14 Py4yHON NycK AMCTAHUMOHHO YNpaBnsieMblX NadeTHbIX CTBOSIOB M CTaUMOHApHbIX YCTaHOBOK BOASHOMO OPOLLEHUS
JOMKeH OblTb MpedyCMOTPEH Kak HEenocpefCcTBEHHO C MecTa Y KOmbLEeBOW CeTU MpOTMBOMNOXapHOro BoAoMnpoBoda 3a
npegenamv oTOOPTOBKM OBGOPYAOBaHWS MMM 3aLLUUTHOTO OrPaXkAeHWsl pe3epByapoB Ha paccTosiHUM He MeHee 15 m oT
3almaemoro obopyaoBaHust, Tak U AMCTaHLMOHHO U3 MOMELLEHUSI C MOCTOSIHHLIM NPUCYTCTBUEM NepcoHana (onepaTopHo).

M.15 Tun, konM4YecTBO 1 OCOBEHHOCTU PaACcCTAHOBKU OpPOCUTENEN CTaLMOHAPHbIX YCTAHOBOK BOASHOIO OPOLLEHUS, @ Takke
pexum ux paboTbl (OaBneHne nepeq OpocUTENsAMU, pacxod BoAbl, AUCMNEPCHOCTb pachbifia) AOMKHbI OblTb OMNpeneneHsbl

UCXOA4s W3 YCMNOBWUS PaBHOMEPHONO OPOLUEHWUSI BCEX 3alLMLLIAEMbIX MOBEPXHOCTEN C 3a4aHHOMW WMHTEHCUBHOCTLIO,
obecneymBaroLLen TENMNOBYH 3almMTy 060pyaoBaHus.

MpunoxeHne H

METO[, ONPEAENEHUA TPEBYEMOW BEE30MACHOW NITOLLUAAN PA3rTEPMETU3ALIMA
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Hactoawun meton npegHasHayeH pfAns onpegeneHus 6GesonacHow nnowagu pasrepMmeTusauumn obopyooBaHUs
nomMeLleHun (Takasi nnowagb COPOCHOro ceveHnst NpPefoXpPaHMTENbHOIO YCTPOMCTBA, BCKPbITUE KOTOPOW B NPOLIECCe CropaHust
cMecu BHyTpu ob6opyaoBaHWs MM MOMELLEHUS MO3BOSIIET COXPaHWUTL MocnedHne OT paspylleHus wnu gedopmauun), B
KOTOPbIX OOpallalTca roproumne rasbl, XUOKOCTU UKW NbifK, CNOCOBHbIe co3daBaTb C BO3AYXOM B3pbIBOOMACHbIE CMecCH,
croparoLume nammHapHoO unum TypOyneHTHO BO PpOHTASNIbLHOM peXuME.

MeTtoa He pacnpoCTpaHseTCH Ha CUCTEMbI, CKITOHHbIE K 4ETOHALMU UM OGBbEMHOMY CaMOBOCHTAMEHEHMUIO.
H.1 CywHocTb MeToaa

BesonacHyto nrowaab pasrepMeTusauuyM OnpedensioT No pacdeTHbiM hopMynaM Ha OCHOBE AaHHbIX O MapameTpax
06opyaoBaHus, nokasaTensax NoXxapo-B3pbIBOOMNACHOCTU FOPHOYMX CMECEN, YCNOBUSIX BO3HUKHOBEHWS 1 pa3BUTKS NpoLiecca.

MeTog ycTaHaBnMBaeT 3aBUCUMOCTb 6e3onacHoi nnoLwaam pasrepmeTusaumum ot obbema 060pyaoBaHNUs UK NOMELLEHUS
M MakCUManbHO [OMyCTUMOro [HaBIeHWs BHYTPUM HEro, [OaBneHuss U TemrepaTypbl TEeXHOMorMveckoi cpepbl,
TEPMOAMHAMMUYECKUX N TEPMOKUHETUYECKNX NAapaMETPOB FrOpPOYEl CMECH, YCIOBUIN UCTEYEHUS, CTENEHM TypOyneHTHOCT!.

H.2 ®dopmynbl gnsa pacyeta 6e3onacHOM nnowagu pasrepmeTvMsauuMuM TeXHOrlorMveckoro oGopyaoBaHust €
razonapoBbIMM CMECSIMM

H.2.1 583OI'IaCHle nnowaab pasrepMmeTm3aumm TeXHOIIorm4ecKkoro O60py,CI,OBaHI/IF| C rasonapoBbiMin CMeCAMUN onpeaendroT
no cnegywuwnm 6eapa3mepr|M KputepualnbHbIM COOTHOLUEHUNAM!

e LB =D

JE -1 R

Ona cocCyaoB, pacCCHUTaHHbIX Ha MaKCMMalilbHOe OTHOCUTENbHOE OaBlieHne B3pbliBa 1 {T[m =2 (I'IpVI OaHOBpEeMEHHOM

BbINOMHEHUN YCIIOBUS Py = 2P ).

N (H.2)

AN COCYAOB, BbIAEPXVBAIOLIMX AABMEHNE B3PbIBA B AMaNa3oHe OTHOCUTENbHbIX 3HAYEHWI 2 < TL,,, < TL,,.

B dopmynax H.1 u H.2 npuHaTbl cnegytowmne obosHauyeHust (MHOEKCbl i, &, &€, 1 OTHOCATCA COOTBETCTBEHHO K
HayarnbHbIM MapameTpam, napameTpaMm roproyert CMecu, XapakTepucTukam ropeHus B 3aMKHYTOM cocyde, MakKcMMarbHbIM
OOMYyCTUMBIM 3HAYEHMUSAM):

Fm
TM,, = = - OTHOCUTENbHOE MaKCcHMarnbHO AONYCTUMOE aBreHne B cocyae, KOTOpoe He NpMBOAUT K ero aedopMaumm um
Py
(nnun) paspyLueHmio;

Py, - abconTHOE MakcuManbHO AOMYCTUMOE [JaBMeHue BHYTPW COCyaa, KOTOpOe He NPUBOAUT K ero Aedopmaumu un
(nnun) paspywenutio, Ma;

pi- abconoTHOe HavYanbHOEe AaBfieHne roprYvert CMecu B annapaTte, NpyM KOTOPOM NPOUCXOANUT MHULMMPOBaHME TOPEHUS,
Ma;

pr - abcontoTHoe faBneHve B NPOCTpPaHCTBE, B KOTOPOE NpouncxoanT ncrtevyeHme, B MOMEHT OOCTUXEeHUA MakCcnMalibHOro

AaBreHus B3pbiBa BHYTPY annaparta (atmocdepa, bydepHasa emkocTs u 1.1.), Ma;
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Fr 3 .
T[B = — - OTHOCUTeNnbHOE MaKCMMalrbHOe AaBreHne B3pbiBa JaHHOU roproyen cMeCu B 3aMKHYTOM cocyae;
p:’
7, - abConoTHoe MakcumaribHoe AaBreHUe B3pbiBa AaHHOWM roptodeil CMECU B 3aMKHYTOM COCYAE MpW HavanbHOM

naeneHun cmecn gy, Ma;

E; - k0achhMUMEeHT pacluMpeHmnst NPOAYKTOB CropaHms CMecH;

¥ - dakTop TypOyneHTHoCTM, npeacTaBnsitowmnii cobol B COOTBETCTBUM C mpuHuMnom lyn-MuxenbcoHa OTHOLleHue
AENCTBUTENbHON NMOBEPXHOCTU (PPOHTa MflamMeHU B annapaTte K MOBEPXHOCTM cdepbl, B KOTOPYI MOXHO cobpaTb NpoayKTbl
cropaHusi, HaxogsLmecs B AaHHbIN MOMEHT BPpEMEHW BHYTpY cocyaa.

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

ahbekTMBHON Mnowagm pasrepmeTmsaunmn K BHYTPEHHEN NOBEPXHOCTU ChepuyecKoro cocyda paBHOrO obbemMa U CKOPOCTU
3BYyKa B MICXOOHOW CMECH K Ha4danbHOW HOpMarbHOW CKOPOCTU NSIaMeHN:

05
W= | T 7 R O (H.3)
zemy) > US| i, S,

rae K - KoadhduuMeHT pacxoga MpuU UCTEYEeHUM CcBexXell cMmecu U (MUnK) NPOAYKTOB CropaHus 4Yepes YCTPOWMCTBO
B3pblBOpa3pexeHns (NpefoxpaHuTenbHas MembpaHa, knanaH, pasrepmeTnsartop 1 T.n.);

F - nnowaab pasrepmetusaumm (CBpOCHOro CeYEHNs), M 2 ;

[ - MaKcMMarbHbIl BHYTPEHHMIT 06BbEM COCYAa, B KOTOPOM BO3MOXHO 06pasoBaHme ropoyeit rasonaposon CMecu, M3 ;
& - yHuBepcanbHasa ra3oBasi NOCTOAHHasA, paBHas 8314 [x/(kmonb-K);

T;!. - TeMnepaTtypa roptoden cmecu, K;
AM; - monekynsipHas macca roptoyeit cMecu, Kr/kMorb;

S'uz_ - HopMarsibHasi CKOPOCTb PaCMPOCTPAHEHUS NIlaMEHN MPY HavasnbHbIX 3HAYEHUSIX JaBeHUs 1 TeMnepaTypbl roproyei

cMmecu, M/c;
Ty - umcno "nu (3,14).

H.2.2 ®opmynbl H.1 1 H.2 moryT 6bITb UCNONb30BaHbI Kak Ansi onpegeneHys 6esonacHom nnowaam pasrepmermsauum
npn NPOEKTUPOBAHWK annapaTos MO MakCUMaribHO AOMYCTUMOMY OTHOCUTENIbHOMY [JaBMEHWo B3pbiBa B HeMm T, (npsmas

38&3‘48), TaKk U Ona onpegeneHnda mMmakcumalribHO OonyCTUMOro HadalnbHOro aasJieHUA roproqe|7| cMecn Ry B annapare,

paccYMTaHHOM Ha MaKCMMasribHOe [aBneHue Fy,, C YXXe UMelLMMCs COPOCHbIM FIIOKOM nnowaabio F , Hanpuvep npu
aHanuse aBapui (0bpaTHas 3agava).

H.2.3 ®opmynbl (H.1) n (H.2) oxBaTbiBatoT BeCb Anana3oH BO3MOXHbIX AaBNEHUA B 000pyaoBaHUM C Pa3fMYHON CTENEHbIO
HerepMeTuyHoCcTH 1< L, = T, .

H.2.4 TouyHoCTb onpeaenennst auameTpa cOpoCHOro ceveHust No MHXeHepHbiM chopmynam H.1, H.2 B cpaBHEHMM C TOYHBIM
KOMMbIOTEPHBIM peLleHneM cuctembl aAnddepeHLmnanbHbIX ypaBHEHUI AUHAMUKN pa3BUTUS B3pbiBa cocTaenseT okono 10%.
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H.3 CTteneHb BNUSAAHUA pasfnUyYHLIX NapamMeTPOB Ha 6e3onacHylo Nrowanb pasrepMeTUsauMyM TEXHONOrMYecKoro
ob6opyaoBaHUA € ra3onapoBbIMU CMECAMMU

H.3.1 B HacTtoswem meTode peanusoBaH NOAXOA K pacyeTy nnoliagm cOpoCHOro ceyeHusi, 3aknioyarolwuines B yyeTe
BMUAHWSA pasnuyHblX NapameTpoB W YCroBWUA Ha GesonacHylo nnowadb pasrepmeTusaumu nocpeacTBOM COOTBETCTBYHOLLErO
N3MeHeHns 3(PPEKTUBHOIO 3HaYeHUsa dakTopa TypOyneHTHOCTU (OTHOLWEeHME dakTopa TypOYyNneHTHOCTU K KO3ahduumeHTy
pacxoga).

H.3.2 Pacuyer 06esonacHonm nnowagM pasrepmeTvsauuMn MpoBOAMTCSH, Kak MpaBwuno, Ansa Haumbornee onacHbIX
(OKONOCTEXMOMETPUYECKOIO COCTaBa) CMeCel, ecnm He [okasaHa HEeBO3MOXHOCTb MX obpas3oBaHMsI BHYTPW 3alUMLLAEMOro
obbekTa.

H.4 HeszaBucnmocTb hakTopa TypOyneHTHOCTU OT YCIIOBUI pa3BUTUA B3pbiBa B TEXHONIOrMYeCKOM 060pyAOBaHMMU
C razonapoBbIMU CMECSIMU NMPU TOYEYHOM UCTOYHMKE 3aXUraHUA

H.4.1 3aBucumocTb pakTopa TypOYyneHTHOCTM OT YCMOBUIN Pa3BUTUSA FOPEHUS MOXET ObITb NpeacTaBneHa Ans MnorbixX
06bekToB hopmMyrnow

=014+ 1+a2-%€r : a3+a4-u : (H.4)
[ M, — 2

rAe @y, iy, ds, i, - IMIMpu4eckme K03 pnUMeHTbI, onpegensemMble no tTadbnuue H.1.

Tabnuua H.1 - AMnupuyeckme koad@ULNEHTLI ansa pacyeTa daktopa TypGyneHTHocTm 1)

Ycnosus pa3BuTUS ropeHus Amnupnyeckune koacpunumeHTbl
a:l ﬂz 43 a:4
O6beM cocyga [ no 10 M3 | cTeneHb HErepMETUYHOCTM 0,15 4 1,0 0,0

787 100,25
O6wem cocyga [ po 200 M3, 1 < T, <2

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

O6bem cocyga |~ o 200 M3, 2= T, =T, :

Ha4yarnbHO OTKPbITble COPOCHbIE CeYEeHMS 0,00 0 0,8 1,2
Ha4yanbHO 3aKpbITble COPOCHbIE CEYEHUSI 0,00 0 2,0 6,0

O6bem cocyaa [~ a0 10 M3 ; cTeneHb HerepmMeTUYHOCTU

717987 no 0,04; Hanuamre cBpocHoro Tpy6onposogaa, 1

Ty <2
0e3 opoLLEeHMS NCTeKatoLWMNX ra3oB 0,00 0 4,0 0,0
C OpPOLLEHMNEM UCTEKAIOLLMX ra3oB 0,15 4 1,0 0,0

1} Ons otcyTcTBylowmMx B Tabnuue yCrioBWUI pasBUTUA TOPEeHUs, Hanpumep Ons o6opynoBaHUs
o6bemom Gonee 200 M3, dpakTop TypBYNEHTHOCTU onNpeaensitoT aKCNepTHo. B Takmx cryyasix (06beKTbl

ob6bemom Gonee 200 M3, O6bEKTbl C BHYTPEHHUMU ONEMEHTAMU U CTPYMHLIM M APYrUMU BUOAMM

3aXuraHusi, a Takke UHEPLMOHHBIMU COPOCHBIMM drIeMeHTaMK U T.N.) onpeaeneHve 6esonacHou nnowaau
pasrepmeTu3aLmmn crieqyeT OCyLLECTBNATb C UCMONb30BaHMEM NPOrpamMMm pacyeta AUHAMUKW B3pbiBa.
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[ns nonbix annapaTtos o6beMom MeHee 1 M3 dhakTop TypbyneHTHocT K. coctaensieT ot 1 Ao 2.

C pocToMm obbema annaparta aktop TypbyneHTHOCTU yBernMumMBaeTca 1 AN nonbix annaparos o6bemom okorno 10 m3

cocTaBsnseT ot 2,5 40 5 B 3aBUCMMOCTM OT CTENEHN HErepMETUYHOCTH (oTHOWweHWe & I70-567 ) annapara.

Ona cocynos o6bemom Ao 200 M3 pasnuuHoN OPMbI C HE3HAYNTENBHBIMU BCTPOEHHBIMU BHYTPb aneMeHTamun dakTop
TypOyNEeHTHOCTU He MPEBbLILLAET, Kak NpasuIo, 8.

H.4.2 BnnsHue hopmbl annapaTta

Ons annapartoB C COOTHOWEHMeM ONnuHbl K gnameTpy OO0 5:1 MOXHO cumTaTtb, 4TO cbopma annapara He BJIMAEeT Ha
3Ha4vyeHne d)aKTopa Typ6yﬂeHTHOCTI/I, T.K. yBenn4yeHne noBepxHOCTU nrnameHn n3-3a ero BbITArmBaHuA no (*)opme annaparta
KOMNEHCUpPyETCA yMEeHbLUEHNEM NMOBEPXHOCTU B pedyrbrate bonee PaHHEero KacaHuda ninamMmeHn CTeHOK cocyaa.

H.4.3 BnnsiHne HavanbHOW repMeTu3auun annapara

Ons nonbix annapatoB o6bemom A0 200 M3 ¢ HayanbHO OTKPbITBIMU COPOCHBIMU CEYEHUSIMU, HaNPUMep oKamu,

3HaveHue dakTopa TypOyneHTHOCTU, Kak NpaBwmo, He NpeBbIlAeT 2; ANS annapaTtoB C HayarbHO 3aKpbITbIMM COPOCHBIMU
ceyeHnsiMm (MeMbpaHsbl, pasrepMeTn3aTopsbl 1 T.4.) He npesblwlaeT 8.

H.4.4 BnusHre cTeneHn HerepMeTM4HoCTY annapata g ¢ ik 667

YBenuyeHne cTerneHn HerepMeTuyHoOCTn f | V‘lﬁﬁ? B 10 pa3 ot 0,025 go 0,25, 4TO paBHO3HAYHO YBENUYEHMIO NMoLaan
pasrepmeTunsaumm B 10 pa3 ons ogHoro v TOro ke annapara, NpMBOAUT K BO3pacTaHuio paktopa TypOyneHTHOCTU B 2 pasa
(ans annapatoB o6bemom okorno 10 M3 ¢ 2,5 o 5).

H.4.5 BnuaHne MakcMmanbHO [JOMNYCTUMOrO AaBfneHWss B annaparte (Koppenupyetr C  BAUSIHUEM  [aBfEHUS
pasrepMeTunsaummn).

Mpy yBENUYEHUM OTHOCUTENBHOMO MaKcUMasibHO AOMYCTMMOrO OaBfeHUs BHYTpWM annaparta (Npo4YHOCTM annapaTta) B
pvanasoHe 1< 7L, =2 ¢aktop TypOYyneHTHOCTU He u3meHsieTcs. C pOCTOM OTHOCUTENBHOMO MakCUMaribHO [OMyCTUMOro

AaBneHusi Bblle TT,, =2 (A0 TT,, = T, ) AN HaYanbHO OTKPbITbIX COPOCHbLIX CeYEHUI (hakTop TypOYNEHTHOCTH CHUXaeTes ¢ 2

o 0,8, Ans HayanbHO 3aKpbIThbIX - ¢ 8 0O 2. DTOT pe3ynbTaT cornacyeTcs ¢ PU3NYeckMMU NPEeACcTaBNeHNSAMN O TOM, YTO Npw
GonblleM 3Ha4YeHUN OaBreHUsi, KOTOPOE BblAepXXMBAET annapar, MeHblle Nnollagb COPOCHOro ceyeHusl, a crieqoBaTernbHO,
(PPOHT NriaMeHn noaBepraeTcsi MeHbLUEMY BO3MYLLAIOLLEMY BO3LENCTBUIO.

H.4.6 BnuaHne ycnosui ncteyeHuns

Ecnu ncteyeHune roproyeit cMecu U NpoayKTOB CropaHns OCyLLECTBNSAETCS Yepes COpoCcHO TpyGonpoBoa, PacnonoXeHHbIN
3a pasrepmMeTu3vpyIoLLUM 3NeMEHTOM U UMEIOLLMIA AuaMeTp, NpubnuanTenbHO paBHbIN AuamMeTpy COPOCHOrO OTBEPCTUS, TO

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

COCYIOB CO CTerneHblo HerepMeTuuHocT g ;1+0687 ot 0,015 pgo 0,035, korga OCHalleHMe COCYAOB COPOCHBIM

TpybonpoBodoM onpaBaaHo Mo COobpaXKeHUsIM pa3yMHOro COOTHOLLEHWSI XapakTepHbIX pasMepoB cocyaa v Tpybonposoaa)
npu ycnosum T, = 2.

Mpu ocHaleHMn cucTembl pasrepMeTusauum opocuTenem Unu ApYyrumM aHanormyHbiM YCTPOMCTBOM, YCTAHOBMEHHLIM B
TpybonpoBoae HeNnocpeacTBEHHO 3a pa3repMeTM3aTopoM Ans Nofaymn xfiagareHTa B MCTEKAIOLLYIO0 U3 annapaTta CMecb, hakTop
TYpOYyNEeHTHOCTU MNPUHUMAETCH TaKMM >Xe, KakK MNpW MCTEeYEeHMM HEeMNocpeacTBEHHO M3 annapata B aTtmocdepy. OddekT
WHTEeHCcudMKaumMmM ropeHust B annapaTte npu cbpoce rasoB 4epe3 TpyOOMpoOBO4 WCHE3aeT MpU YBENUYEHUWN OaBeHus
pasrepmeTusaumm go 0,2 MlMa npu HavanbHoM aaeneHun 0,1 MMa.
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H.4.7 BnusHue ycnoBuwi pasrepMeTvM3aumM, MrHOBEHHOE BCKpPbITUE COPOCHOIO CeYeHUs! MOBbLILAET BEPOSATHOCTb
BO3HWKHOBEHMWST BMOPALIMOHHOIO FOpPEHMsT BHYTpWM annapata. AMNnMTyga B aKyCTUYECKOW BOIHE BMOPALMOHHOINO ropeHust
moxeT pgocturate +0,1 Mla. lNepemelwmnBaHme cmecu, Hanpumep, BEHTUNATOPOM, MPUBOAMT K YMEHbLUEHMIO KonebaHun
JaBneHus.

H.4.8 BnnsiHue npenaTcTBuim u TypOynuaaTopos

Bonpoc o BNUsiHUM pasnuyHbiX NPenaTCTBUN, PAcNoNOXEHHbIX HA NyTU pacnpoCTpaHeHusi nNrnameHun, u TypbyneHTHOCTU B
cMecu nepepn PPOHTOM MrameHn SIBNSIETCS OOHMM U3 onpefensiowmx B Bblbope daktopa TypbyneHTHocTn. Hambonee
npaBuIbHbIM METOAOM onpefeneHus daktopa TypOyneHTHOCTU MpWU Hanmuuuu BHYTPU annaparta CroXHbIX MPEensTCTBUA U
Typbynn3oBaHHOW CMECU MOXET CUYATATLCS METOL, OCHOBAHHbLIA Ha CpaBHEHWWM PACHETHOM WM 3KCNEPUMEHTANbHOW AUHAMUKM
pocTa gaBneHus (3aBUCUMOCTb JaBreHNE - BpeMs).

Mmetolmecs gaHHble yKasbiBalOT, YTO YCKOPEHME MiaMeHu Ha creumanbHbIX NpensTcTBusiX gocturaet 1= 15 u Gonee
ye B cocyaax o6bemom okorno 10 m3 .

[nsa yrmeBOOOPOAOBO3AYLWIHBIX CMecel TypOyneHTHOe pacnpoCTpaHeHue MnaMeHn C aBTOHOMHOW reHepauven
TypOYNeHTHOCTW BHYTPY 30HbI FOPEHUST XapaKTEPU3YETCst MakcUMarbHbIM (PakTopoM TypByneHTHOCTH, okono A = 4.

npl/l NCKYCCTBEHHO co3gaBaemon VI3OTpOI'IHOIZ Typ6yﬂeHTHOCTI/I MakKCnmMalibHOe 3Ha4deHune d)aKTopa Typ6yﬂeHTHOCTI/I npun
TOYEYHOM 3aXXuUraHmm He npeBblillaeT 4-6. ,D,aaneVlUJee yBenu4yeHmne CcTerneHu I/I3OTpOI'IHOIZ Typ6yﬂeHTHOCTI/I npunBoanUT K
raleHuio ninamMeHu.

[lnsi cocy0B CO BCTPOEHHBLIMM 1 MOABWXHLIMU 3NIEMEHTaMMU, BIUSHUE KOTOPbIX HA 3HaYeHWe dakTopa TypOyneHTHOCTM He
MOXET ObITb B HACTOSILLEE BPEMS OLEHEHO, HANPUMep, C UCMOSIb30BaHEM NIUTEPaTYPHbIX JaHHbIX UMW 3KCNEepTHLIM METOA0M,
BbIGOP hakTopa TYpGYNEHTHOCTM AOMMKEH OrpaHNYMBaTLCS CHU3Y 3HaYeHnem X = 8.

H.4.9 KoadbdpuumeHT pacxoma H

KoacbdpmumeHt pacxoga H siBnsietcs aMnvMpuyecknm KOSMULMEHTOM, YUYUTHLIBAKOLWMM BRMSIHUE pearibHbIX YCNoBUiA
MCTeYeHUs Ha pacxop rasa, onpegeneHHbIn Mo U3BECTHbIM TEOPETUYECKUM MOAENbHBIM COOTHOLUEHUSIM.

[na npegoxpaHuTenbHbIX MeMOpaH M pasrepMeTU3MPYHOLLUMX YCTPOWCTB C HEMOCPEACTBEHHBIM COPOCOM MNPOAYKTOB
cropaHusi B atMocdepy, kak npaeuno, H = 0,61. Mpu Hanmuumn cGpocHbix Tpy6onposogos K ot 0,4 oo 1 (Bknoyas cnyyai ¢
nogayewn xnagareHta B TpybonpoBoa HenocpeacTBEHHO 3a MeMOpPaHON).

3HayeHre KoadbcuuMeHTa pacxoda Bo3pacTaeT B yKa3aHHOM [uanasoHe C YBESIMYEHWEeM CKOPOCTU MUCTEYEHUs U
TemnepaTypbl UCTEKaIOLLEro rasa ¢ poCTOM (hakTopa TypGyneHTHOCTH.

MpousseneHne KoadpduLMEHTa pacxoda Ha nnowans pasrepmermsaumn |LF  npencraenseT coboin aeKTUBHYHO
nnowaap pasrepMmeTusaummn.

H.4.10 Ananor npuHumna Jle Watenee-bpayHa

CornacHo kputepuanbHOMY COOTHOLEHMIO (H.1) OTHOCUTENbHOE N30bLITOYHOE AaBfeHne

2
(M, — 1) ~ % . (H.5)

TeopeTuyeckne M 3KCNEPUMEHTArbHbIE UCCNENOBAHNA MPOLECCa CropaHusi rasa B HErepMETUYHOM COCyAe MO3BONMNU
ycTaHOBMTb aHanor npuHuuna fle LaTenbe-BpayHa: rasoguHamuka ropeHusi rasa B HErepMeTMYHOM COCyAe pearvpyeT Ha
BHELUHEEe WM3MEHEHWEe YCIOBMI NPOTEKaHUsI rnpoLecca B TOM HanpaBneHuW, npu KOTOpoM 3(pdeKT BHELUHEro BO3OENCTBUS
ocnabnsietcs. Tak, yBenMYEHUE C LENbl CHWKEHUs OaBneHus nhowaau pasrepMmetusaumnm F B AecsiTb pas B cocyde
obbemom nopsgka 10 M3 conpoBoxaaeTcs yBenuueHnem daktopa Typbynusaummn B OBa pasa. duanueckoe oBbSCHeHUe

HabnogaeMoro SIBMEeHWUst 4OCTaTOYHO MPOCTOE: C YBEnuMuYeHWem MnowaauM pasrepMeTv3auun Bo3pacTaeT Bo3Myllatollee
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BO3feNcTBME Ha PpOHTE NNamMeHu.

36bITO4HOE AaBreHre KOPPEnupyeT COrMacHo KpuTepuanbHOMy COOTHOLLEHMIO .5 ¢ OTHOLLEHNEM { f |.L)2 , @ He MpoCTo

¥.. Kak nokasanu vnccnefoBaHusi, yMEHbLUEHWE pa3Mepa fYerikn TypOynuanpytoLeln pelleTky, NpuBoasile K Bo3pacTaHuio
thaktopa Typbynusaumu B 1,75 pasa (c 8 o 14), CONPOBOXAAETCS CYLLECTBEHHO MEHbLUMM YBENIMYEHUEM OTHOLWEHMS F ./ |L -
nuwe B 1,11 pasa. CkasaHHOe HEOBXOAUMO YUNTLIBaTL NpU hakTope TypOyneHTHocTH ¥ = 5.

H.5 OnpeaeneHne HopManbHOW CKOPOCTU PacnpoOCTPaHEeHUs NSIaMeHU U TePMOAUHAMUYECKUX NapaMeTpoB

H.5.1 HopmanbHasi CKOpOCTb XapakTepu3yeT peakLMOHHYI0 CMOCOOHOCTb FOPHOYMX ra3oBbiX CMECEN Mpu (PpOHTanNbHbIX
pexumax ropeHusi. Hambonee nepcnekTMBHbLIM SBMSETCS SKCNEPUMEHTaNbHO-PaCUHETHbIN METO, ONTUMM3aLUK, NO3BOMSHOLLNIA
onpenensitb HopmarsbHYH CKOPOCTb B 6oMOe MOCTOsIHHOro ob6bema B LUMPOKOM AuanasoHe Temnepatyp v AaeneHun. Metog
mnsnoxeH B [OCT 12.1.044.

Bxogswaa B KpuTepmanbHble cooTHoweHusa H.1 n H.2 B coctaBe komnnekca nogobusa [F (cooTHoweHue H.3)
HOpMarbHasi CKOPOCTb pacrnpoCTpaHeHus NiaMmeHn Su!. npv gaBneHun u Temnepartype, COOTBETCTBYIOLWMX Ha4arny pasBuTUs

npouecca ropeHnda, MOXeT ObITb onpegerneHa J3KcnepuMmeHTaribHO WM B3ATa W3 Hay‘-lHO-TeXHI/I‘-IeCKOVI nnTeparypbl,
npome,qmeﬁl OUEHKY OOCTOBEPHOCTU NpuBedEHHbIX B Hen gaHHbIX. Ecnn aaHHble no Hopmaanon CKOPOCTU MNMpWn XapaKTepHbIX
Ona  TexXHOJI0rM4YeCcKoro npouecca pfasrieHudA F on TeMneparype T OTCYTCTBYKOT, TO B OrpaHun4eHHOM [Ouana3oHe
QKCTpanonAaumm MoXHO BOCMNOJb30BaTbCA ANA OUEHKN c*)opmynoﬁ

n m
A - (H.6)
L U, T
F2 0

rae SH‘, - N3BeCTHOE 3Ha4veHne Hopmaanoﬁ CKOpPOCTU Npwn AaBreHnn Ep 1 TeMmnepatype ?EI )

# W ¥ - COOTBETCTBEHHO Bapnyeckmin n TeMnepaTypHbI nokasaTenu.

B guanasoHe gasneHun ot 0,04 go 1,00 MlMa n Temnepatyp ot 293 go 500 K anga crexmoMeTpuyeckmx cMecen meTaHa,
nponaHa, rekcaHa, rentaHa, aleToHa, n3onponaHona u 6eH3ona ¢ Bo3ayxoM Gapuyeckuii nokasartenb C POCTOM AaBfeHUs U
TemnepaTypbl CBEXell CMeCu YBENUYMBAETCS U HaxoguTca B AuanasoHe ot 3,1 go 0,6. Mpu 3HayeHusx OaBneHus u
Temnepartypbl, 6M3KMX K aTMoCcepHbIM, Bapuyeckuin U TeMnepaTypHbI NokasaTenu ANs ropyvMx NapoBO3QYLUHbIX CMeceln
MOryT ObITb NPUHSATLI B NEPBOM NMPUBAMKEHNM COOTBETCTBEHHO paBHbiMK X =-0,5 1 #2 =2,0.

H.5.2 TepmoguHamuyeckme napameTpbl E!-, T, , %, onpedensioT TepMOANHAMMUYECKUM PacyeToM.
KoadhhuumeHT pacumpeHums E!- paBeH Mo ornpeaeneHunio

My, TL:

roe TE’:‘ n M, b, COOTBETCTBEHHO TEMMepaTypa v MONeKysisipHasi Macca NpoAYKTOB CrOPaHmsi ropioyeil CMecu.

MonekynsipHylo Maccy cMecu uaeanbHbiX rasoB 4 , Kr/Monb, onpegensioT no dopmyrne
M= %,M} K, (H.7)

rae M_j" n .’?vi.- - COOTBETCTBEHHO MOJ1EKYINAPHaA Macca U MolnbHaA aons __f -0 KOMIMOHEHTa CMeCu.
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KOS(b(bI/ILI,I/IeHT paclmpeHna MoOXeT ObITb Takxke onpeneneH n3 I'Ipl/l6]'|l/|)KeHHOFO YpaBHEHNA

-1
E=1+ T (H.8)
Th

B Tabnuue H.2 npuBedeHbl paccuMTaHHble 3HAYEHUs TEPMOAMHAMMYECKMX MapaMEeTpPoB ANl HEKOTOpbIX
CTEXMOMETPUYECKMX [a30onapoBbIX CMeceil B MNPeanosiokeHWn, YTO MPOAYKTbl CropaHusi COCTOST M3 cnegyowmx 19

KOMNOHeHTOB B rasosoit dase: Ho, HqOr, CO4, My, Ar, O, H, O, N, CO, CHy, HCH, O,, U3, OH, NO,

NO,, NH;, HINO; . Crexvometpuyeckas kOHUEHTpaLMs roployero (., B BO3ZyXe CPeAHel BNaXHOCTU onpeaensnack no
M3BECTHOMN dhopmyrie

100

-, (H.9)
454455 +1

CT
rae |3 - CTeXI/IOMeTpVI‘-IeCKI/Iﬁ KOSd_)qZ)I/ILI,I/IeHT, paBHbIVI KOnmM4ecTBy MOIEKys Kucrnopoaa, HeO6XO,D,VIMbIX ana cropaHua ofHom

MOJ1EKYIbl FOPHOYeEro.

Tabnuua H.2 - PesynstaTthl pacyeta 3HayYeHuin Moy Yoo EJ-, T,g,]. 7] Su OIS HEKOTOPbIX CTEXMOMETPUYECKMX ra3onapoBbiX

cmecen npy HavaneHom gaenerHun 0,1 MlMa n Temnepatype 298,15 K

loptouee ®opmyna P> % I, Y, E, TEJ,- 5, mic
06.
MetaH CH, 9,355 8,71 1,25 7,44 2200 0,31
MponaH CyHg 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-FenTaH CoHyg 1,842 9,40 1,25 8,05 2250 0,30
AueTtoH CsH O 4,907 9,28 1,25 7,96 2240 0,32
WN3onponaHon CHg O 4,386 9,34 1,24 8,00 2220 0,30
BeHson CeHe 2,679 9,30 1,25 7,99 2320 0,36

[na MHOrOKOMMNOHEHTHLIX CMECEN U CMEeCceH, nposeneHne pacy4eToB Mo KOTOPbIM NO TeM UMK UHBbIM NpUYNHaM BbI3biBaeT
TPYAHOCTW, onpefeneHne MakCumaribHOoro OTHOCUTENbHOro aaBneHus T, , a criegoBaTenbHO, U KoahdmumeHTa pacmpeHns

Ez- no copmyne H.8 npooasT no cooTBeTcTBYlOWEeN MeToanke TOCT 12.1.044.

H.6 ®opmynbl ana pacyeta 6e3onacHoM nfowann pasrepMmeTusauum obopyaoBaHUS U NMOMELLEHUNA, B KOTOPbIX
obGpallaeTcs roprovas nbifb

H.6.1 Pacuyetr GesonacHon nnowagn pasrepMeTU3aumm HU3KOMPOYHbIX 3aMKHYTbIX OOOMOYeK, HEe BbIAEPKMBAOLLMX
n3bbiTouHOEe gaeneHue cebiwe 10 klMa, nponssoanTcsi No popmyne

CF

3

R
Pmaxu

& (H.10)
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roe F - 6esonacHas nnowiaab pasrepmeTusaumn (CyMmapHas nnoLanb nerkocbpachiBaeMblix NOKPbLITHIA), M 2;
¥ - KOHCTaHTa, onpegensemas no Tabnuue H.3;

F

5 - NnoLasb BHyTPEHHE!N NOBEPXHOCTU 3aMKHYTON 0GOMOYKM, M 2:

Pmﬂxu - MakcummalnbHO Oonyctumoe M30bLITOYHOE [LaBrieHue B3pbiBa MNbifin B 3aljuliaemMom obbeme npn Hann4nmn

ncTedeHust Yepes copocHble oTBepcTus, klla.

Tabnuua H.3 - 3HayeHune koadpdmumeHTa

YpoBeHb NOXapoB3pPbIBOONACHOCTU MbIfn o, kMal,5
1 0,26
2 0,30
3 0,51

YpoBeHb MOXXapoB3PbIBOOMACHOCTU MbINM 3aBMCUMT OT MHAEKca MNo)XapoB3PbIBOOMACHOCTU st N onpegensieTcs no
Tabnuue H.4.

Ta6n|/|u,a H.A4 - ypOBeHb NoXXapoB3pPbIBOOMACHOCTU NbiJ1 B 3aBUCUMOCTU OT st

[vanasoH 3Ha4YeHW NHOEKCA NOXapOoB3PbIBOONACHOCTU YpoBeHb NOXapOB3pbIBOONACHOCTU
nbinu, MMa-m/c Nbinv
0« XK, =20 1
20 = K =30 2
30 < K 3

YpoenbHasa macca nerkocbpachiBaemoro NoKpbITUS, Kak Npasuno, He AomkHa npesbiwars 4,0 kr/m 2

H.6.2 Pacder 6esonacHon nfowaguM pasrepMeTu3aumm BbICOKOMPOYHbLIX 3aMKHYTbIX O6OMoYeKk, Haxogswmxcs nopg
AaBneHnem, brnmakumM kK aTMocepHOMy, BblAepXMBatoLLMX n3bbiTouHOe aaBneHue ceoiwe 10 klMa, nponsBoanTcst no oopmyre

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

¢ =-0687exp (—0,00223F 7,
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£ ;4 - HOeKC NoXapoB3pbLIBOONACHOCTY Mbinu, MIMa-m/c;
F,

3,1 - M3ObITOMHOE AjaBNeHne BCKPbITUS COPOCHOrO cedenus, kla;

I~ - 06beM 3aLumLLaeMOl eMKOCTH, M3 .

* dopmMyna 1 SKCNIMKaLns K Heidl COOTBETCTBYIOT opuriHany. - Nprumedanne nsrotosutens 6asbl AaHHbIX.

O6nacTtb npumeHeHusa pacyerta no gopmyne (H.11)
LiD <3

1< «-1000;

10 < Fpax » = 200;
5« K4 <60;

P.‘su::'5;

Pma:-:u _Es,u =5

95« E!’ = 120,
roe [, [} - COOTBETCTBEHHO NNHEWHbIV U NOMNEpPeYHbIn pasMepbl 0GOMN0YKN, M;

£ - abconoTHoe HavanbHoe [aBneHne roproyelt cMecy B anmnapare, npu KOTOPOM NPOUCXOANT NHULIMMPOBAHWE FOpPeHusi,

kMa.

YoenbHas Macca 3arnopHOro 3feMeHTa, Kak npaBuno, He [omkHa npesocxoautb 12,0 kr/MZ. Mpn Heo6xoauMocTy
YCTaHOBKM COPOCHbIX KaHarnoB Ux AnameTp AomkeH OblTb He MeHee anameTpa cHpPOCHOro OTBEPCTUS NP MUHUMANbHOW ANvHE

1 KONMYecTBe U3rmboB. YcTaHoBKa CBPOCHOTO KaHana NpUBOAUT K CYLLIECTBEHHOMY POCTY TpeByemoit BeNMMUMHbLI iy 5 -

H.6.3 ®opmynbl anst pacyeta ©Oe3onacHoW nnowagu pasrepmeTusaumn obopygoBaHWs M MOMELLEHWUNA, B KOTOPbIX
obpalyatoTca rmépuaHsie cmecu.

[nsa rmbpuaHor B3pbIBOONACHON CMeCH (roprodero rasa ¢ roptoyen nbinbio) pacyet BegyT no 6onee onacHoOW KOMMNOHEHTe
(oBbluHO rasy).

MpunoxeHwue I

METO[bl PACYETA TEMIMEPATYPHOIO PEXXUMA NOXAPA B MOMELLEHUAX 30AHUA PA3NIMYHOIO
HA3HAYEHUA

M.1 YcnoBHble 0603Ha4YeHus

[© - o6beM noMeLLeHns, M3 ;
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5 - nnowaapb nona NnoMeLLeHuns, M 2 ;
A - nnowapb i -ro npoema nomelleHus, M2;
k; - BBICOTA § -FO MPOEMa MOMELLIEHMS, M;

A=73 4 - cymmapHas nnowjaas NpoeMoB NoMeLLeHNs, M 2 ;

b= % - npnBegeHHasa BbiCOTa NMpPoeMoB NOMeLLEHUA, M;

7 - NPOEeMHOCTbL NoMelLieHnst paccunTeiBaetcs no dpopmyne (M.1) unm (M.2), m0. 3 ;

£

. - obluee KOnMYecTBO roproyelt Harpy3KkM i -ro KOMMOHEHTa TBEPAbIX FOPHYMX M TPYAHOrOPIOYNX MaTepuarnos, Kr;

& - KOMMYECTBO ropiovelt Harpyaku, OTHECEHHOE K MoLLAaaun nomna, Kr/m 2;

Grp.x - YAENbHOE KPUTUHECKOE KONNYECTBO roptoven Harpysku, Kr/m 2 ;

&y - KONMYECTBO rOPIOYEN Harpy3ku, OTHECEHHOE K NOLaamn TENMOBOCMNPUHUMAIOLUX NOBEPXHOCTE NMOMELLEHNS, KI/M 2
Ycp - CPEMHSA CKOPOCTb BBIrOPaHNUS APEBECHH, Kr/(M 2 -MuH);

Hopi - CPEAHSIS CKOPOCTb BEINOPAHWS § -f0 KOMTMOHEHTa TBEP/OTO TOPYEro Matepuana, Kr/(m 2-Mun);

QII{:' - HM3LWag TennoTa cropaHusa gpesecuHbl, MIX/kr;
1

Q}I[:' - HM3LWasa TennoTa CropaHus i -ro KOMMOHeHTa MaTepuarna roptoyeit Harpy3aku, MI/kr;
1

£ - CTeMeHb YepHOTLI dhakena;
Tj - TemnepaTtypa okpyxatoLiero Bosayxa, K;
T, - Temneparypa noBepXHOCTN KOHCTPYKLmK, K;

£ - Tekyllee BpeMs pasBuTHsl NoXxapa, MuH;

z‘l-[.c.l'[ - MMHUMaJlbHaA NpoaoSKNTESNIbHOCTb Ha4yanbHOM cTagmm noxapa, M1H;

ZIB:F - NnpegenbHas NPOAOIMKUTENBHOCTL floKaribHOro noxapa npw ropeHnn J1BXK n MK, MuH.

NM.2 OnpepeneHne WHTErpanbHbIX TENNOTeXHUYECKMX MapaMeTpoB OOBLEMHOro CBOGOAHO pa3BUBaKLLErocs
noxapa B NnomeLleHumn

M.2.1 OnpegenexHne Buga BO3MOXHOIMO NnoXapa B NoOMeLLEHNN

BbluncnsioT o6bemM nomelleHus .
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PaccunTbIBaOT NPOEMHOCTL nomelleHnin J7 , m5d5 | obbemom 7 <1000 m3

0.5
H:%’&j}%—, (n.1)

NS noMeLleHnn ¢ = 1000 m3

0.5
= % . (n.2)

M3 cnpaBoYHOM nUTepaTtypbl BbiIOMPaKOT KONMYECTBO BO3dyXa, HeobxoomMmoe ansi cropaHms 1 Kr matepuana i -l ropioyen

Harpy3ku By, , HM 3 /kr.

PaccunTbiBalOT KONMYECTBO BO3ayXa, HEOGXoaumoe ANns cropaHus 1 kr maTepuana roptodei Harpysku

= Zf
TR

(Nn.3)

OnpepnensitoT yaernbHoOe KPUTUYECKOE KOMNIMYECTBO FOPHOYEN Harpy3ku drpx Kr/M 2 nns kybuyeckoro nometleHns o6beMom

[ pPaBHbIM o6bemy ncenegyemoro noMeweHmna

4500177 s 333

Frpx = (M.4)
E 500 6
BbI\-II/ICJ'IFIIOT yp,eanoe 3Ha4yeHune roproqe|7| Harpy3|<l/| qK , KF/M 2 angd Mccne,qyemoro nomMeLleHnsa
PRI
e (N.5)

B (ES—H}QEE ’

roe 5 - nrowaab nora nomelueHus, pasHas o067

CpaBHMBAIOT 3HA4YEHUS g, U Frpx- Ecrn g < Gxpxo TO B NOMELLEHUN Oyaer noxap, perynupyembii Harpyskou (MPH);

eCcnm gy = Grpx> TO B MOMELLEHMM Byaet noxap, perynupyemsii BeHtunaumen (MPB).
I.2.2 Pacyet cpegHeobbeMHOM TemnepaTtypbl
OnpeaensiioT MakcMMarbHyto cpeaHeoBbEMHYIO TEMNEPaTYPY 7y

ana NPH
Thx — Tp = 224 g3°%8, (1.6)

Ans MNPB B nntepsane 0,15:<:; =1,22 4 ¢ To4HOCTbIO A0 8% TM = 1000 °C un c To4uHOCTLIO A0 5%

=5ig-30)
Ty = 9402710 :
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rae f’l‘[ - XapaKkTtepHaa npoaosiKNTENbHOCTb o6bemHoro noXxapa (B Llacax), pacc4ynTbiBaemMasa no c*)oplvlyne

THOL  npiB

= ) . (N.8)
62854/ T TR
BblumcnstoT Bpemst LOCTUXKEHWSt MaKCUMArIbHOTO 3Ha4YeHUs cCpefHeoObEMHON TeMnepaTypbl £y,.... , MUH
ana NPH
b = 32— 8,1g72e 004k (N.9)
onsa MNPB
Ly = In
rae &, - paccuutbiBaloT no dopmyne (1.8).
OnpegensoT usmeHeHne cpegHeobbeMHoM Temnepatypsl, °C, npM 06beMHOM cBOBOAHO pa3BuBaloLLEMCS Noxape.
475
I-h 115.6 b o e ) (N.10)
Tn'uax - T-I’ZI Lyoay
IM1.2.3 Pac4eT cpegHer TemnepaTtypbl MOBEPXHOCTU NepekpbITUA
OnpepnensitoT 3HaYyeHe MakCUManbHOW YCpeaHEHHO TeMnepaTypbl MOBEPXHOCTU NEPEKPLITUS TWM ,°C
ans MPH
_ 0,6
TWmm{ T% —13[:@";: ) (|_|.11)
ans MNPB ¢ ToyHocTblo Ao 8,5% T;.;rm =980 °C, ¢ TouHOCTbIO A0 5%
10-3tg-30)
Ty =915 . (N.12)
Wt

Bbluncnstor BpeMA OOCTMXKEeHNA MaKCMMalibHOro 3Ha4eHnd ycpegHeHHOU TemMneparypbl MNOBEPXHOCTU NepeKpbIiTUA fm ,

MUH

ans MPH
b = 40— 17 3g 2 & 04E (M.13)

ans MNPB ¢ ToyHocTtblo Ao 10%

OnpepensitoT USMEHEHUe cpefHel TemnepaTypbl MOBEPXHOCTU NEPEKPbITUS
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6,95
Ty — 14 ’
W W, =10473 £ _ E—rﬁ,gjmfmj , (M.14)

TE'E"M - TE‘E‘:, Lrrax
roe TE-E*:, - HavyanbHas cpegHsas Temneparypa NoBepxXHOCTH nepekpbiTus, °C;

T,r..;; - TemnepaTypa NoBepPXHOCTM NePeKPLITUS Npy BpemeHn £, °C.

IM.2.4 Pac4yeT cpegHen TemnepaTypbl NOBEPXHOCTM CTEH

OnpenensoT MakcMMarbHY0 YCPeQHEHHY0 TeMnepaTypy NoBepxHocTh cTeH ans MNPH
Ty —Ty, =115g5", (N.15)
Ansa MPB npn 0,15 = <0,8 4 ¢ TouHoCTbIO A0 10%
_ 2
Tﬁfm = 250 +1?5[1ﬁn - 1250z, (MN.16)

Mpun 0,8 < i £1,22 4 MaKcumanbHoe yCpeaHeHHOe 3HayeHue TemnepaTypbl MOBEPXHOCTU CTeHbl C TOYHOCTbO A0 3,5%

cocTtasnsiet 850 °C.

Bbluncnsior BpemMaA OOCTUXEeHUA MaKCUMMallbHOro 3Ha4eHus pre,D.HeHHOVI TeMnepartypbl MOBEPXHOCTU CTEH ﬁrnax , MUH

ans MPH
1,55 —0,445 gk
Iy = 35-93g7 " @ ? (M.17)
onsa MNPB
fpax = Llig-
OnpenensitoT M3MeHeHWe cpeaHe TeMnepaTtypbl CTeH
5,45
Tar — 1 i ’
Wy W _ o33 g ) (M.18)
TWM — TW; LS

roe T;.;rﬁ - HayarnbHas cpefHsis TemMnepaTtypa NoBEPXHOCTU CTeH, °C;

Ty - TemnepaTypa NOBEPXHOCTM CTEeH Npu BpemeHn £, °C.

IM1.2.5 Pac4eT nnoTtHOCTM 3pEKTUBHOIO TEMNOBOIO NOTOKA B KOHCTPYKLUMM CTEH U NEPEKPLITUSA (MOKPLITHS)

OnpepensitoT MakcUMarbHY0 YCPEeAHEHHYHO MIOTHOCTb 3(OMEKTUBHOMO TEMSIOBOrO MOTOKA B CTPOUTESbHbIE KOHCTPYKLIMK

g . » KBT/M 2

a) npwu MNPH:

Ana KOHCTPYKUUKN CTEH
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Iy = 357qp” (Nn.19)
AN KOHCTPYKUUIA NepekpbITUs
1
g =|0.26gy 7 —33. 1072 g 09 T : (1.20)
©) npu MNPB:
ATt KOHCTPYKUMiA cTeH npu 0,8 = £ = 0,15 4
dur =43 T58, + 5022, (n.21)

npu1,22=¢ =084
@, = 12 kBT/m2;

ATt KOHCTPYKUMIA NEPEeKpbITUiA (NOKpbITHiA) Npn 0,8 = £ = 0,15 4
qw, = 65— 138t, + 9715, (N.22)

npu1,22=¢ =084
Py, =173 KBT/M 2.

Bbluncnsot BpeMs OOCTUXEHNS MaKCMMaribHON yCPegHEHHON MIOTHOCTM TEMNoBOro rnotoka B KOHCTpykuun Ansa MNMPH un
MNPB:

ANS1 KOHCTPYKLUIA CTEH

by = 26— 5,1g7 & H09F (M-23)
ONS KOHCTPYKUMIA NEPEKPBITUS (MOKPbITUS)

tae = 26—7.2g7 & 209 (M.24)

OnpepensitoT USMeHeHUe cpefHel NIOTHOCTM TEMMOBOroO NMOTOKa B COOTBETCTBYHOLLME KOHCTPYKLIAM

L S 3?(LJE—3,61::HM:I_ (1.25)
T £

M.2.6 PacyeT mMakcMmanbHbIX 3HAYE€HUIN NAIOTHOCTEN TEMSOBbLIX MOTOKOB, YXOAALLMX U3 Ovara noxapa yepes npoembl
nomeLLieHMs1, pacroroXeHHbIe Ha 0gHOM ypoBHe, npu MNMPB.

MakcvmanbHyl0 MMOTHOCTb TEMMOBOrO MOTOKa C MPOAYKTaMWU FOPEeHWs, YXOO4AWUMK Yepes3 MpPOeMbI, paccyMTbIBaOT MO
dopmyne

Gy = 965— 620,98, + 229,262 +10(g - 30). (M.26)

MN.3 PacyeT TemMnepaTypHOro pexuma B NOMeLleHMN C y4eTOM HavyasribHOW cTagun noxapa npu ropeHnn TBepAabIx
roproYnx u matepuanoB
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M.3.1 Mo gaHHbIM NoXXapHoO-TeXHU4YEeCKOro o6cne,qosaH|/|;| mnnn I'IpOGKTHOI?I OOKyMEeHTauun onpenenarT.

- 06bem novelleHus - ;

- nnowaab NPoemoB nometuerust A ;

- BbICOTY NPOeMoB #; ;

- o6lLiee KONMUYECTBO ropioyeli Harpy3ki Kax/ioro BUAa ropioyero Teepaoro Matepuana i ;

- NPVBEAEHHYI0 BbICOTY NPOEMOB % ;
- BbICOTY MOMELLEHUS i ;
- o6lLiee KONMMYecTBO roproYei Harpysku, NpMBeAeHHoe K ApeBecuHe, F .

M.3.2 Mo pesynbrataM 3KCnepuMeHTalrbHbIX nccrnenoBaHUM B COOTBETCTBUUN C obbemom nomewieHms 7 n roploqe|7|

Harpyskon & onpeasensitoT MUHUMAIbHYIO NPOAOIXKUTENBHOCTL HauanbHow ctagun noxapa (HCM) iy - BpemeHn okoH4aHus

HCI cooteeTcTayeT Temnepatypa 77 .

IM1.3.3 PaccuntbiBaloT TeMNepaTypHbIA PEXMM pPa3BUTOM CTagMm noxapa.

MN.3.4 Mo pesynbTaTam pacyeTa TeMrepaTypHOro pexuma CTPOST 3aBUCUMOCTb CpeaHeoObeMHoN TemnepaTtypbl B

nomMelwleHnmn B KooOpAuHaTax TemMnepartypa - BpeMA Tak, 4YTOObl 3HaYeHUIo TeMneparypbl T

 Ha BOCXOASILLIEN BETBU

COOTBETCTBOBAI1O 3Ha4YeHne f’HCH .

M1.3.5 OnpenensoT nameHeHne cpegHeobbEMHON TeMNepaTypbl B Ha4anbHOM CTagum noxapa

2

T-Toy) _|[_t |, (N.27)

(Tyerr —To) \uen

roe THCI'I - cpegHeobbeMHasa Temnepatypa B MOMeHT okoH4yaHus HCIT, °C.

CpepHee 3HaveHne T FOPeHust roptovdeit Harpysku U3 TBepAbIX OPraHNYECKUX MaTePUanoB NPUHUMAETCS paBHbIM 250
°C

NMpunoxeHune P

METOA PACYETA TPEBYEMOIO NPEAENIA OTHECTOUKOCTU CTPOUTEJIbHbIX KOHCTPYKLIUIA

P.1 PacueT TpebyeMbIix NpegenoB orHeCTOMKOCTU

MeTopn pacueTa TpebyeMbix Npeaenos OrHECTOMKOCTY Kene306eTOHHbIX U OrHe3aLLULLIEHHLIX METaNMNYECKUX KOHCTPYKLUIA
MPOMBILUMEHHBbIX 30aHWA  (COOPYXKEHWUIA) YUMTLIBAET XapakTepUCTUKX TEXHOMOrMYECKMX MpOLECCOB W ycTaHaBnueaeT
COOTBETCTBYIOLIME TPeBOBaHMA K OTHECTOMKOCTU KOHCTPYKLIMIA, UCXOOS U3 HOPMMPYEMOrO pUCKa AOCTKEHWS MpeneribHoro
COCTOSIHUS! KOHCTPYKLMIA MO NPU3HAKY NOTEPU HECYLLEN M TENSON3ONMPYHOLLE CNOCOBHOCTEN B YCIOBUSIX peasibHbIX NOXapos.

Tpebyemble npegenbl OrHECTOMKOCTW YCTaHaBNUBAKOTCS HA OCHOBE OMpPefeneHusi 3KBUBANEHTHOM MPOAOIIKUTENBHOCTM
noXapoB W ko3pdUUNEHTa OrHECTOMKOCTU. KoadhdUUMEHT OrHECTOMKOCTM pPacCyYUTbIBAOT B 3aBMCUMOCTM OT 3afaHHOW
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npe/J,eanon BEPOATHOCTUN OTKa30B KOHCprKLI,I/IIZ B YCINOBUAX pearibHbIX NOXapoB.

6
#5&#"“?
_.8
I
5 6
V107w

PucyHok P.1 - 3aBUCMMOCTb MUHUMAITbHON NPOAOIKMTENBHOCTU HauasbHOM CTagumn noxapa (#yy ) OT obbema [, BbICOTbI

& nomeLLeHns 1 KonmyecTBa roptoyden Harpysku o , npMBegeHHON K opeBecuHe
CnnowHas nuHnsa npu i =4,8m; & =68-70 krim 2.
[MyHKTUPHbIE NIMHUM Npyn A = 6,6 M:

1-4¢=24-14kr/m2;2-4 =67-119«kr/m2; 3 - & =60-66 kr/m2; 4- & =60 kr/M2; 5- ¢ =82-155 kr/m=2; 6 - & = 140-
160 kr/m2:;7-3 =200kr/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=3m;2- H=6MmM;3- H=12m

P.1.1 Pacyet TpebyemMbix npeaenoB OrHECTOMKOCTU B MOMELLEHMN NPOBOAAT AM1A CryYyaeB NOoKanbHOrO unn o6bemMHoro
noxapoB. [ns onpegeneHusi BMga noxapa cHadana no pucyHkam P.1 un P.2 HaxogsT MUHUMAanbHYH NPOAOMKUTENBHOCTL

HavanbHou ctaguu noxapa (HCIM) fyy-py- Mpy pacnpocTpaHeHum orHs Mo roptoyeit Harpyske, OTnMYatoLLencs no CBOMCTBaM ot
ApeBecuHbl, npogomkutensHocTb HCIT BbluncnseTcs no popmyne

333

>

(e OF Urp)

e : (P1)
(?% QJ%E U':pi :I

fHom, =M

e A =1,2 kr/M2-MuH, #; - CpepHuWe CKOPOCTW BbIrOPaHUSA APEBECUHbI M {-T0 KOMMOHEHTa TBEPAOro rOpHYero umm

TpyaoHoroproyero martepuana, Kr/(m 2 -Mun);
Q}_} = 13,8 Mx/kr, Qﬁv_ - HM3LLKE TeMnoTbl CropaHns APEeBECKHbI U i -r0 KOMMOHEHTa COOTBETCTBEHHO, MIX/Kr;
o 1

Ucp =9,910-2 M/MUH, Ucpi - cpedHue IMHENHbIE CKOPOCTU PacnpOCTpPaHEHUs MO APEBECUHE W i-MY KOMMOHEHTY

COOTBETCTBEHHO, M/MVH.

Mocne onpeaeneHust npogomkutensHoct HCI npoBepsitoT HEPaBEHCTBO:

F = tyen)” (P2)
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roe F - nnowanb NoXapHOM Harpysku, M2 .

Ecnn ycnosue (P.2) BbinomHseTcs, TO roproyasi Harpyska pacrionioXeHa paccpedoTO4eHHO - B MoMelleHuu Oyget
noKarnbHbIA noxap.

B npoTuBHOM criyyae roproyasi Harpyska pacronoxeHa paccpefoTOYeHHO - B MoMeLLeHUn Byaet 06beMHbIN noxap.

Ha ocHoBe AaHHbIX MPOEKTHON JOKYMEHTaLMW, NMOXapHO-TEXHUYECKUX 06CNeaoBaHWiA, a Takke CNpaBoYHbIX MaTepuanos
onpenensieTcsl 3KBMBArNeHTHast MPOAOIKUTENbHOCTL NoXapa £, [Ans BblOpPaHHOW KOHCTPYKLWM B paccMaTpuBaeMoM
noMeLLeHUN. DKBUBANEHTHYIO MPOAOIKUTENBLHOCTL MoXapa onpeaernsitoT No U3BECTHLIM 3HAYEHUSIM MPOEMHOCTM NMOMELLEHUS!
I7 , mU.5 1 xapakTepHoil ANuTENLHOCTM Noxapa £ (B Yacax).

MpoeMHOCTU NomeLLeHNs NpY 0GLEMHOM MNoxape 7 paccuUUTLIBAOT No hopmyne

ana b = 1000w

1=

>4

—

(P3)

R

ana ¥ = 1000 w

e =
N
‘ﬁ

[ ]

o

|
—

rae 5 - nnowags nona, m2;
7 - o6bem nomeleHus, M3 ;
A - nnowapne npoemos, M2 ;
#; - BbICOTA i -r0 Mpoema B NOMeLLeHUH, M;

M - Konn4ecTBO NPOEMOB.

B cny4yae nokanbHOro noxapa npoemMHOCTb paccYMTbIBalOT MO hopmyne
T=HilF, (P4)

roe H - paccTosiHMe OT 3epkaria ropeHust O KOHCTPYKLUMM (BbICOTa MOMELLEHNS), M.

XapakTepHylo AnuTenbHOCTL 06bemMHoro noxapa £, (B Yacax), Ons TBepAblX ropHYMX U TPYOHOTOPHYMX MaTtepuarios
paccunTbIBalOT No hopmyne

62852: 1‘&.'\/"_2_; =1 &%y

=

roe GJ- - obLiee KONMYECTBO roproden Harpysku i -ro matepuana s kr (ji=1,..., M),
M - 4MCrOo pasnMYHbIX BUAOB HAarpysKku;

M ; - CpedHAs CKOPOCTb BbIrOPaHUsA | -ro matepuana, Kr/(M 2 -MuH);

g
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Py - CPEAHAS CKOPOCTL BbIrOPaHMs, Kr/(M 2 -MuH);

&;
xj = Z“M—G - BecoBasd gonsa j -u roproyen Harpysku.
J=Ld
P@Hp , P@J- onpenenarT 3KCnepnmMmeHTarbHO Ui No cnpaBoYHbIM OaHHbLIM.

Mpwu ropeHnn J1IBXK n MK npoaomkuTensHOCTb NTIOKanbHOro noxapa f., MUMH, paccy1ThbiBatoT nNo opmyne

, G
i Mcp_F’ (P6)

rae (3 - konmyecTso JIBX 1 MK, KoTopoe MOXET pasnuTbCsi Npv aBapunHoOM CUTyaUnu, Kr;
Mcp - cpeaHsia ckopocTb BeiropaHus JNBXK n MK, kr/(M 2 -MuH).

[na paccmaTpMBaeMoro Tuna KOHCTPYKUMW MO Homorpammam (pucyHkn P.3-P.9) onpenensiioT 3KBUBANEHTHYHO

NPOAOIKUTENBHOCTL NoXapa £, (fy, £17.
£, onpegensietcs no gopmynam (¥.5) unu (¥.6) B 3aBMCMOCTM OT BuAa noxapa, a fi - no gopmynam (¥.3) unum (¥.4).

£, MHH
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PucyHok P.3 - 3aBMCMMOCTb 9KBUBANIEHTHON NPOAOIKUTENBHOCTY MOXapa £, OT NPOLAOIKATENBLHOCTM Noxapa Ars
KENEe306€TOHHbIX U OrHEe3aLUNLLEHHBIX METANINYECKNX KOHCTPYKLUI NEPEKPLITUSA B YCIOBUSX JTOKarbHbLIX NOXapoB £ (Unu

npogomkmtensHocTM HCM £y ) NPY ropeHnn TBEPAbIX U TPYAHOTOPIOYNX MaTepnanos

- g1 JF=122-4Fi15%3- g fr=184-g;/F=225-g;[Fr=24

* @pMyna cooTBETCTBYET OpurnHany. - lNpumevaHne narotosutensi 6asbl 4aHHbIX.
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PucyHok P.4 - 3aBMCMMOCTb 9KBMBANEHTHON NPOLAOIMKUTENBHOCTM NOXapa £, OT MPOAOIHKUTENBHOCTU Noxapa &y Ans
Xene3o6eTOHHbIX Y OrHe3allMLLEHHbIX MeTanIMYeCcKMX KOHCTPYKUUI nepekpblTusa npu ropeHumn JIBX n MK

1-gF=122-4./F=153-1fF-184-4 (F_-225-5 [F 246-y [F_36
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PucyHok P.5 - 3aBNCMMOCTb 9KBUBANEHTHOW NPOAOIIKMTENBHOCTY NoXapa £, OT NPOAOIKUTENLHOCTU noxapa £, Ans
rOPU30OHTanbHbIX HE3aLULLEHHbIX MeTanMYeckux KOHCTPYKLNA

1- g JF =122- 5[5 =203 Hﬁ=2,4;4-Hﬁ:2,85;5-Hﬁ=3,z;6- HAfF=40,7-H.[F =44;8-
HJF=529-HfF=5610-y (760
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Crtpanuua 80
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BepTuKarnbHbIX He3aLlNLEeHHbIX MeTann4yecknx KOHCprKLI,VII;I

Aana orHe3allnileHHbIX MeTalifiIM4eCcKmnx n Kene3o0eToHHbIX KOHCprKLI,I/IIZ nepekpbITuda

ol =i

R

fy d

PVIOyHOK P.6 - 3aBMCMMOCTbL 9KBUBaNEHTHON npoAOoIMKUTENTIbHOCTU NoXapa f’3 OT NPOAOINKUTENTbHOCTU NoXapa f’.]'I and

1- g7 =052-7./F =063- 5. [F =07 4- 7[5 _085- 5 [F_106- . [F157- g [F_20

PucyHok P.7 -3aBMCUMOCTb 3KBMBANEHTHOM NPOAOMKMTENbHOCTM NOXapa £, OT xapaKTepHOI NPOAOMKUTENbHOCTM NoXapa £
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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

PucyHok P.8 - 3aBNCMMOCTb 3KBMBANEHTHOW NPOAOIKMTENBHOCTY NoXapa £, OT XapaKTepHOW NPOAOIIKUTENBHOCTM obbeMHoro

noXxapa f’I[ 0N xene3obeToHHbIX Hecylwnx CTeH

1-7=025m0,52;2- ;r=020m0.5;:3- ;r=0,18m0.5;4- ;7=015m0.53;5- ;7 =0,12m0.3;6- ;7 =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

£ ANS LEHTParbHO CXaTbIX Xene306eTOHHbIX KOMOHH

1- 7=025m0,5;2- ;r=020wm0.5;:3- ;r=0,18m0.5;4- ;7=015m0.5;5- ;7 =0,12m0.3;6- ;77 =0,08 m0.5; 7-
7 =0,04 m0,5

P.1.2 Koadhp1LmMEHT OrHECTONKOCTU BbIOPAHHOW KOHCTPYKLMM KI:I onpeaensiioT No 3Ha4YeHUo NpeaenbHON BEPOSITHOCTU

OTKa30B Pn! C y4eTom D,OﬂyCTMMOVI BEPOATHOCTN OTKa3oB KOHCprKLI,VIVI Pml-[!. . 3Ha4eHus PI[DI[!- B 3aBMUCUMOCTWU OT TOrO, K

KaKoW rpynne KOHCTPYKUMI i NpUHaAneXuT BblOpaHHasi KOHCTPYKUMS, NpuBeadeHbl B Tabnuue P.1.

Tabnuua P.1 - JonycTMMble BEPOSATHOCTU OTKa30B KOHCTPYKLMIA OT NOXapoB Pnc:n,-

pynna KoOHCTpyKUUN BepodaTHOCTb O0TKa30B
BepTukanbHble HecyLmMe KOHCTPYKLUMK, NPOTUBOMNOXapHbIe Nperpaapl, 10-6
purenu, nepekpbITvs, epmbl, Bankm
[Opyrve ropusoHTanbHble HECYLLME KOHCTPYKLUN, NEPErOPOaKM 10-35
[Mpoune cTpouTensHble KOHCTPYKLMK 10-4

MpenenbHble BEPOSITHOCTU OTKA30B KOHCTPYKLUMIA B YCNOBUSIX NOXapoB Pnj paccuunTbIBaloT No hopmMyrne

F

A0

PH!, = , (P7)
PEIS(I_PE:":I_PH.D:'
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rae £ - BEPOSTHOCTb BO3HUKHOBEHMS NOXapa, OTHeCEHHas K 1 M2 nnoLaamn noMeLLeHus:;

F - BEPOSATHOCTb BLINOMHEHNA 3a4a4m (TYLIEHMS Noxapa) aBTOMaTUHECKON YCTAHOBKOW MOXapOTYLIEHUS;

F

o - BEPOATHOCTb NPEAOTBPALUEHNS PAa3BUTOrO NoXapa C1riamm noxapHo oxpaHbi;

PD - paccuMTbIBaKOT NO MeToay, NpuBegeHHoMy B [3], nnm npuHumaroT u3 Tabnuubl P.2.

Tabnuua P.2 - BepoATHOCTM BO3HMKHOBEHUS MoXapa PD O5151 NPOMbILLIIEHHbIX MOMELLEHNI

MpoMbILWNEHHBIN LEex BeposiTHOCTb
BO3HVWKHOBEHMSA Noxapa
Fy,m2/ron 10-5*
Mo 06paboTke CUHTETUYECKOTO KayyyKa U MCKYCCTBEHHbLIX BOITOKOH 2,65
JInTenHble 1 NnaBunbHbIE 1,89
MexaHuueckne 0,60
UHCTpyMeHTanbHble 0,60
Mo nepepaboTke MSACHBLIX U PbIOHBIX NPOAYKTOB 1,53
[opsiyelnt npokaTkn meTansioB 1,89
TeKkcTuUnbHOro NPon3BoOACTBa 1,53
OneKkTpocTaHuui 2,24

* CooTBeTCTBYET OpurnHany. - lNpumevanne narotoButens 6asbl AaHHbIX.

BenunuuHebl PPL onpenendarT No NacnopTHbIM AaHHbIM YCTaHOBOK. ,D,OﬂyCKaeTCFI ncnosib3oBaHMe AaHHbIX [i]

F, YCTaHaBnMBaloT MO CTATUCTUYECKMM [aHHLIM WM pacyeToM C Y4eTOM YCTaHOBKM aBTOMAaTMYECKNX CPeAcTs
obHapyXXeHa noxapa, CUn U CPeacTB NoxapHoi oxpaHbl. B criyyae oTCyTCTBUSI AaHHbIX MO MOXapHOW OXpaHe U cucteme
NoXapHOW cUrHanuaaumumn cnegyet nonoxuts £, =0.

Mo BbLIMUCMEHHBIM 3HAYEHUAM Pnz_ ONMpefensiloT 3HayYeHWe XapaKTepUCTUKM 6Ge3onacHOCT, MNpu  HeoBXoAMMOCTH

MHTepnonupys AaHHble Tabnuubl P.4*.

* TeKkCcT AOKyMEeHTa COOTBETCTBYET opuriHarny. - NMpumeyaHme nsrotosutens 6asbl JaHHbIX.
Tabnuua P.3 - 3HauyeHns xapakTepucTmku 6esonacHocTn = *

* TekCT AOKYMEHTa COOTBETCTBYET OpurMHany. - MNpumevaHue nsrotosutens 6asbl AaHHbIX.
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Ctpanuua 84

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

1,3
2,0
2,5
2,6

* Tekct OOKyMeHTa COOTBETCTBYET opurmnHany. - an/IMe‘-IaHI/Ie n3rotoBuTeENs 6asbl JaHHbLIX.

P.1.3 PacyeT koadhduumeHTa orHeCToMKOCTH KEI npoBoaAT no opmyrne

£y =0527exp (0,36 F),

(P8)

B tabnuue P4 npuBegeHbl 3HavyeHus K,:, Ansa ycrnosum Eﬁ =5. 1(]'6 M 2/rog, Pﬂ =0,95n F;m =0 gns pasnuyHbIX

nnowiagen oTcekos

o

Tabnuua P4 - KoachduumneHT orHecTonkocTm KIZI

Mnowaab oTcekoB BepTukaneHble Hecylwmne [pyrve ropmsoHTasrnbHble Mpoune
HoM2 KOHCTPYKLMMW, NPOTMBOMOXapPHbIE [ HecyLne KOHCTPYKL MU, cTpouTenbHble
nperpagbl, 6anku, nepekpbITus, neperopoaku KOHCTPYKLMU
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 Tpebyembiit Npeaen orHeCTONKOCTM £ PACCHMTHLIBAIOT MO BbIYUCIEHHBIM 3HAYEHUSM £, , 1 KI:I

=Xyt

BUBNTUOIrPA®UA

[11 ®PenepanbHblii 3akoH o1 22 nions 2008 r. N 123-®3 "TexHnYecknii pernameHT o TpeboBaHnax

noxapHon 6esonacHoctun"

[2] ®enepanbHbIv 3akoH "O noxapHow 6esonacHocTn” ot 21 Aekabpa 1994 r. N 69-03

(P9)
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[3] PacuyeT KOHUEHTpaLMOHHbIX MpenenoB pacnpoCTpaHeHWs MNNaMeHW Maporas3oBbIX CMecen
crnoxHoro coctaBa*. Metoanyeckoe nocobue. Mocksa, BHNMIMO, 2012

* [IoOKyMeHT B MH(pOPMaLMOHHbLIX NpoAyKTax He codepxuTcs. 3a MHdopmaumen o JoKyMeHTe
Bbl moxeTe obpatutbea B Cnykby noaaepkku nonb3oBarenem. - NpumevaHne narotosutensa 6asbi
[aHHbIX.

[4] [paBuna ycTpoWcTBa SNEKTPOYCTAaHOBOK (yTBEPXAEHbl MWHUCTEPCTBOM  SHEPreTuKx
Poccunckon ®enepaumm, npukas o1 08.07.2002 r. N 204)

YK 614.847:006.354 OKC 13.220

KntoueBble crioBa: TEXHOMOMMYECKMIA NMpoLece, noxapHas 6e3onacHoCTb, YPOBEHb NOXapHO ONacHOCTY,
00beKT, aBapus

ONEeKTPOHHbIV TEKCT JOKYMEHTa
nogrotoBneH AO "Koagekc" n ceepeH no:
othmumansbHoe usgaHme

M.: CtangapTtuHdopm, 2014
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