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Ha «3Hak MoyveTa» Hay4HO-UccneaoBaTENbLCKUA MHCTUTYT NPOTUBOMNOXKapHOW 060poHb» MUC Poccum (PIBY
«BHUUMNO» MYC Poccun)

2 BHECEH TexHu4yecknm koMuTeToM Mo cTaHaapTMsauunn TK 274 «[MoxapHas 6e3onacHoCcTb»

3 YTBEP>XOEH U BBEJEH B OEVCTBWE Mpukasom deaepansHOro areHTCTBa Mo TEXHUHECKOMY peryni-
poBaHuio 1 MeTposorum ot 27 aekabps 2012 . Ne 1971-cT

4 BBAMEH IOCT P 12.3.047—98

lNpasura npumererus1 Hacmosiwe2o cmaHdapma yemarosrieHbi 8 FTOCT P 1.0—2012 (pasden 8). Vingbop-
mauyusi 06 UsMeHeHUsIX K HacmosileMy cmaHOapmy ry6IuKyemcs 8 exe200HOM (110 COCMOSHUK Ha 1 siHeapsi
mekyuiez0 200a) UHGhopMaUUOHHOM yKa3amerie «HauuoHarbHblie cmaHoapmbl», a ogpuyuaribHbIl mekem usme-
HeHull U rorpasoK — 8 eXXeMeCsIMHOM UHGhOpMaUUOHHOM yKkasamerie «HayuoHanebHbie crmaHdapmel». B criyyae
riepecMompa (3aMeHbl) Uiu OIMMeHb! Hacmosiue20 cmardapma coomeemcemesytouiee ysedomrieHue bydem oryb-
JIUKOBaHO 8 brikallueM 8bilTyCKe eXXeMeCYHO20 UHGhopMalULUOHHO20 yKkasamens «HauuoHarnsHele cmaHdap-
moi». Coomeemcemeyiolasi uHgopmayusi, yeedoMIleHUe U MeKCMbl pasMeLiaromcs makxke 8 UHGhopmauuoHHOU
cucmeme obuyeao ronb308aHusi — Ha oguyuansHoM caiime ®edepanibHO20 aceHMemMea 10 MEXHUYECKOMY
peaynuposaHuio U memposioauu 8 cemu MiHmeprem (gost.ru)
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HacTtoawuit CTaHAapT He MOXeT 6bITb MOMHOCTLIO UMM YACTUYHO BOCMpon3BeaeH, TMpaXnposaH M pacnpo-
CTpaHeH B Ka4ecTBe OCbVILLVIaJ'IbHOI'O n3aaHna 6es paspelleHna ¢euepaanoro areHTCTBa Nno TEXHNYECKoOMY pery-
MpOoBaHNIo U MeTPOoNornn
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NEeBO3AYLUHLIX CMECcei B NomeLLeHUn
MeToa pacueTa MakcuManbHbIX PasmMepoB B3prBOOI'IaCHbIX 30H, Ol'paHM‘-leHHbIX HUKHUM
KOHLIEHTPALIMOHHBIM Mpeaeniom pacnpocTpaHeH!s! InamMeHu ra3oB U NapoB XWAKOCTEN, pas-
MepOB 30H MOPadKeHUsi NpU peanuaaLum noxapa — BCrbILLKX
MeTog pacyeTa MHTEHCUBHOCTM TEMNITOBOIO U3MydeHUs Npu Nnoxapax NposIMBOB Nerkoeoc-
MnaMeHsIoLLMXCSA U FTOPHOYNX KUAKOCTEN . .

MeTog pacveTa pasmMepoB 30H pacnpocTpaHeHus o6na|<a FOpIO‘WIX rasos u napos npm aBsa-
pun .

MeToa pacqua WHTEHCYBHOCTM TEMINOBOTo MsnyquMﬂ " BpeMeHVI cyu.l,eCTBosaHMﬂ OrHEeH-
Horo Lapa )

Metopn pacuyeTa napameTpoB BOJHbI p,aBnequ npm cropaHmm raso-, napo— " anJ'IeBO3ﬂyUJ-
HbIX CMeceli B OTKPLITOM MPOCTPaHCTBE )

MeToa pacqeTa napameTpoB BOMHbI AABNEHWS Npu B3prBe peaepByapa c neperpeTom >Kw,q-
KOCTbIO UMM CKUKEHHBIM ra3om MNpy BO3ASUCTBIM Ha Hero oyaranoxapa . . . . . . . . .
MeToa pacyeTta napaMeTpoB UCTIAPEHUS TOPHOUMX HEHArPETLIX XKUAKOCTEN N CKUKEHHBIX
YrNeBoAopOAHbIX ra3oB

MeToapl pacHeTa paamepa CrIMBHbIX OTBepCTI/II/I 13 TEXHOMOTMYECKOro oﬁopy,qosaqu (no.q-
[I0HOB, OTCEKOB), UCTEUEHWS XKMOKOCTM 13 pe3epByapa 1 NNoLLaau pacTekaHna XUaKkocTu
npv MrHOBEHHOM pa3pyLLUEHWU pesepByapa

MeToq pacyeTa NPOTUBOMNOXKAPHLIX MApPOBLIX 3aBEC .
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MeTop onpeaeneHus Tpebyemoii GesonacHol nnoLuaan pasrepMeTmsaumm . . . . . . . .
MeToabl pacueTa TemMrnepaTypHOro pexuma noxapa B NoMeLeHUaxX 34aHWi paanuuHoro
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HAUWOHANBbHBLIA CTAHOAPT POCCUMNCKOWNW SGEOLEPALUMUMNU

Cuctema ctaHgapToB 6ezonacHoCTU TpyAa
MOXAPHAA BE3OMNACHOCTb TEXHONOIMNMYECKUX NPOLIECCOB

O6wue Tpe6oBaHus.
MeToAabl KOHTpons

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

Dara BBegenna — 2014—01—01
1 O6nactb NpuMeHeHUs

HacTtoswwmii ctangapT yctaHaBnueaeT obLime TpeboBaHnA noxapHoi 6e30NacHOCTU K TEXHONOMMHYECKUM
npoueccam pas3nMyHOro HasHaueHUs! NPy UX MPOEKTUPOBAHWUKN, CTPOUTENLCTBE, PEKOHCTPYKLIMK, BBOAE B SKCNY-
aTauuto, aKcryaTaumm K npexkpalLeHuy aKkennyaTauum, KanutanbHOM peMOHTE, KOHCepBaLmn, yTUnM3aumn, a Tak-
Xe npu pazpaboTke U USMEHEHU HOPMATUBHBIX JOKYMEHTOB M0 noXkapHoi 6e30nacHOCTU Ha 06beKTax 3aLnThbl U
npwv paspaboTke 1 N3MEHEHUN TEXHONOrMYECKUX YacTel NPOEKTOB U TEXHONOTMYECKUX PerNamMeHToB.

HacTosiuuii cTaHgapT He pacnpocTpaHsieTcst Ha:

- iAepHble peakTopbl U NPeANpPUSTMS Mo NPOU3BOACTRY, NepepaboTke U XpaHEHUIO PAANOAKTUBHbLIX BELLIECTB
1 MaTepu1arnos;

- IPeAnpuATS No NPOU3BOACTBY U XpaHEHMIO NPOMBILLIIEHHbIX B3pbIBYaTLIX BELLECTB U 6oenpunacos;

- KOCMUYEecKMe 06beKTbl U CTapTOBbIE KOMMNEKCHI;

- 06EKTbI, CBA3aHHLIE C MPOBEAEHUEM NOABOAHLIX U NOA3EMHbIX paboT;

- 06BeKTbI N NepepaboTke M NNKBMAALIMN TOKCUYHBIX OTXOAO0B;

- 0B BEKTbI MO YHUUTOXEHUIO XUMUYECKOTO OPYXKUSI.

2 HopmaTuBHbIe CCbINKU

B HacToAleM CTaHOdapTe UCNOJ1b30BaHa HOpMaTUBHAasA CCblitka Ha CJ'Ie,Cl,yIOLLl,I/Iﬁ cTaHaapT:
MOCT 12.1.044—89 (MCO 4589—84) Cnctema ctaHgapToB 6esonacHocTy Tpyaa. MoxapoB3pbIBOONacHOCTL
BeLleCTB U MaTepKnarnoB. HomeHKnaTypa nokasaTtenen u MeToAbl X onpeaeneHnsa.

MpumeyaHue— lNpn NONb3OBAHUM HACTOSILLMM CTAaHAAPTOM LieNecoobpasHo NPOBEPUTL AEWCTBUE CChINOY-
HbIX CTaHAAPTOB B MHOPMALMOHHON cucTeme oBLWEro Mnonb3oBaHusi — Ha oduumansHom cante degepanbHoOro
areHTCTBa MO TEXHWYECKOMY PEryrnMpPOBaHUI0 U METPOSOMMU B CeTW VHTEPHET UM MO EXEerogHoMy MHMHOPMaUUOHHOMY
ykasaTteno «HauuoHanbHble cTaHgapTbi», KOTOPbLIM ony6GnMkoBaH Mo COCTOSHMIO Ha 1 AHBapsl TEKyWero roga, u no
BbiMycKaM eXeMECSIHHOTO MHOPMALMOHHOIO ykasaTtens «HaunoHanbHble cTaHdapTbl» 3a Tekywwmii rogd. Ecnn 3ameHeH
CCbINOYHBIA CTaHZAPT, Ha KOTOPLIN AaHa AaTMPOBaHHAA CCbINKa, TO PEKOMEHAYETCS UCMOMb30BaTh BEPCUIO 3TOM0 CTaH-
JapTa C yKasaHHbIM Bbllle rofoM yTBepxKaeHusl (NpuHsTus). Ecnv nocne yTBepXxaeHUsi HAaCTOsILEro cTaHgapTa B CCbl-
TNOYHLIA CTaHAApT, HA KOTOPbIM JaHa AAaTUPOBaHHasi CCbiNka, BHECEHO U3MEHeHWe, 3aTparvBarollee MoroxeHue, Ha
KOTOpOE JaHa CChblfKa, TO 3TO MONOXEHNE PEKOMeHayeTCsl NPUMEHsTb 6e3 yueta gaHHOro uameHenus. Ecnv cebinou-
HbIVi CTaHAAPT OTMEHeH 6e3 3ameHbl, TO MOMNoXeHWe, B KOTOPOM AaHa CCbiNka Ha Hero, peKoMeHayeTcsl NPUMEHST B
YacTu, He 3aTparvBaloLen 3Ty CCbImKy.

UzpaHune ocmumanbHoe
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3 TepMuHbI U onpeaeneHusn

B HacToswWweM cTaHaapTe UCNOMb30BaHbI CReaytoLmne TEPMUHBI C COOTBETCTBYOLLMMU ONpeaeneHUsIMA:

3.1 aBapus: PaspyLueHne CoopyXeHU 1 (Unn) TEXHUHECKMX YCTPOCTB, NPUMEHSIEMbIX Ha ONacHOM Npo-
U3BOACTBEHHOM 06BEKTE, HEKOHTPONUPYEMbIN NOXap 1 (MNu) B3pbIB, U (MK) BeIDPOC OMacHbIX BELLLECTB.

3.2 aHanu3 onacHocTu: BuisieneHve HexenaTtenbHbIX COBLITUI, BNEKyLLMX 3a cobol peanv3aLuio onac-
HOCTU, aHaNn3 MexaHn3Ma BO3HUKHOBEHUS TaknX coBbITUI U MacluTaba ux BeNTUYUHBI, CNocoBHOro okasaTb nopa-
xawouiee aencTaue.

3.3 6e3onacHocTb: CoCcTOsIHWE 3aLUMLLEHHOCTM NpaB rpaxxaaH, NPUPoAHbLIX 06bEeKTOB, OKpyXatoLLet cpe-
Abl N MaTepuanbHbIX LEHHOCTEN OT NOCNeACTBUIN HECHACTHLIX CIlyYaeB, aBapuii U KaTacTpod Ha MPOMBILLNEHHbIX
obbekTax.

3.4

B3pbIB: BbICTpoe XxumMuieckoe NpespalleHue cpeabl, CoNpoBoXKaaloLLeecs BoigeieHWeM aHeprum u 06-
pasoBaHWEeM CKaTbIX rasos.

denepanbHblil 3akoH « TEXHUHMECKUI perflameHT o TpeboBaHUsIX noxkapHou 6esonacHocTU» oT 22 nons
2008 r. Ne 123-93, craTtbs 2, 4. 3 [1]

3.5 BpeMs cpabaTbiBaHUA U BpeMsi OTKMNIoYeHUs: [TpoMeXyToK BpeMeHW OT Hayana BO3MOXHOrO Mno-
CTYNNEHWs roptoYero BelLecTsa U3 TpyGonposoga (nepdopaums, paspbls, UaMeHeHUe HOMUHAIBHOTO AABMEHUS]
W T. 1.) 0 NOSTHOTO NpekpalleHWsl MOCTYMNeHWS rasa U XXUAKOCTU B MOMELL,eHM1e.

3.6 roptoyas Harpyska: loptouve BeLecTBa U MaTepuaribl, PacronoXeHHbIE B MOMELLLeHUN UK Ha OTKpPbI-
ThIX NSIOLAAKaXx.

37

roptoyas cpeaa: loptovas cpega — cpega, cnocobHast BOCNNaMeHsATLCS NpU BO3AEACTBUM UCTOUHUKA
3aKUraHUs.

degepanbHblil 3akoH « TEXHUYECKUA pernameHT o TpeGoBaHUsX noXapHoi 6esonacHocTU» oT 22 nons
2008 r. Ne 123-03, ctaTbsl 2, 4. 6 [1]

3.8

OOoNyCTUMbIM NOXapHbIA pUcK: MoXapHbIiA pUCK, YPOBEHb KOTOPOTO AOMYCTUM U 060CHOBaH UCcXoas U3
CoLManbHO-3KOHOMUYECKMX YCITOBUA.

degepanbHbli 3akoH « TEXHUYECKUIA pernaMeHT o TpeGoBaHNAX NnoxapHoi 6esonacHocTU» oT 22 uonsi
2008 r. Ne 123-3, ctatbs 2, 4. 8 [1]

3.9

MHAUBUAYaNbHbIA NOXapHbIA pUCK: MNoXapHLIA PUCK, KOTOPLIA MOXET NPUBECTM K rben Yernoseka B
pesyrnkTaTe BO3AeWCTBIA onacHbIX hakTopoB noxapa.

depnepanbHbIi 3akoH « TEXHUUECKUA pernamMmeHT o TpeboBaHWsAX noXxapHoi 6esonacHOCTUy oT 22 uons
2008 1. Ne 123-93, ctatbs 2, 4. 9 [1]

3.10

HOpMaTUBHbIe AOKYMEHTbI Mo noxapHoi 6esonacHocT: HauvoHaneHble cTaH4apThl, CBOALI Npa-
BWI, coaepkalLme TpeboBaHWsA noXxxapHol 6e30MacHOCTH, a Taloke WHble AOKYMEHTbI, cogepalue TpebosaHust
noXapHoi 6e3onacHoOCTM, MPUMEHeHKe KOTOpPLIX Ha 40BpoBOLHON 0cHoBe 0BecnevnsaeT cobntogeHue Tpebo-
BaHWU HacTosiero PegepansHOro 3akoHa.

depnepanbHbIii 3aKkoH « TEXHUYECKWIA pernameHT o TpeBoBaHUAX NoxapHoi 6eaonacHoCTUY OT 22 utons
2008 r. Ne 123-93, ctatbsi 4, u. 3 [1]

3.11 orHeHHbIN Wwap: KpynHomaciitabHoe guddy3noHHoe ropeHre, peanvayemoe Npu paspbise pesepsy-
apa C roproyelt XXuaKkocTbio UK rasoM Nof AasneHneM ¢ BocniameHeHneM CoaepXMoro pesepeyapa.

3.12 onacHocTb: [MoTeHUMansHas BO3MOXHOCTb BO3HWKHOBEHWS MPOLLECCOB WM SIBNIEHUIA, CNOCOBHbIX Bbl3-
BaTb NopaxeHue ntoden, HaHOCUTb MaTepuanbHbIv yiwep6 1 paspyLUUTensHO BO3AeNCTBOBaTL Ha OKpYXKatoLLyto
aTmocahepy.

3.13 onacHbIi napameTp: MapameTp, KOTOPLIN NPU AOCTMKEHUM KPUTUYECKX 3HAaYEHWI crnocobeH co3aa-
BaTb OMNACHOCTL AJ151 paccMaTpuBaemMoro pofa AesiTenNbHOCTY.
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3.14

onacHble hakTopbl noxapa: dakTopbl noxapa, BO3AEWCTBUE KOTOPLIX MOXET MPUBECTU K TpaBMe,
oTpaBneHno Unu rmbdenuy Yenoeeka u (Unu) K matepuanbHomy yLiepby.
degepanbHblii 3aKoH « TEXHUYECKUIA pernameHT o TpebGoBaHusX noXxapHoi 6esonacHocT» OT 22 uonst

2008 1. Ne 123-93, ctatba 2, 4. 17 [1]
3.15

noxap: HekoHTpornmpyemoe ropeHue, NpuunHsitoLee MaTepuansHbiii yilep6, Bped XU3HW U 300PO0BLH0
rpaxgaH, uHTepecam obLLecTBa U rocyJapcTBa.
deaepanbHbIii 3akoH «O noxapHoi 6esonacHocTy oT 21 gekabps 1994 r. Ne 69-03, ctatbs 1[2]

3.16

noxapHas 6esonacHocTb: COCTOsIHME 3aLLMLLLEHHOCTU NTMYHOCTY, UMYLLIECTBa, obLLecTBa 1 rocyaap-
CTBA OT NOXapoB..
degepanbHbli 3akoH «O noxapHoi besonacHocT» oT 21 aekabps 1994 r. Ne 69-93, ctaThs 1 [2]

3.17 noxapHas Harpyska: KonnyecTBo TeNNoThl, KOTOPOE MOXKET BbIAENTUTLCS B MOMELLEHUN MU NoXKape.
3.18

no)xapHas onacHocTb 06bekTa 3awuTbl: CocTosiHWE 06bEKTA 3aLLMTbI, XapaKTepuyemMoe BO3MOXHO-
CTbl0 BO3HUKHOBEHUS 1 pa3BUTMS NOXapa, a Takke BO3AENCTBUS Ha NI0AEN N UMYLLIECTBO ONacHbIX pakTopoB
noxapa.

depepanbHblli 3aKoH « TEXHUYECKUIA pernaMeHT o TpeboBaHUSX NoXkapHoi BesonacHOCTUy OT 22 ntons
2008 . Ne 123-93, cTtatba 2, 4. 22 [1]

3.19

noXapHbI puck: Mepa BO3MOXHOCTU peanusaumn noXxapHoi onacHoCTM o6bekTa 1 ee NocneacTBuii
Ons nrodei 1 maTepuarnbHbIX LEHHOCTENR.

defeparnbHblii 3akoH « TEXHUYECKUA pernaMmeHT o TpeGoBaHMAX noxapHoi 6ezonacHocTUy» oT 22 uons
2008 r. Ne 123-®3, ctatba 2, 4. 28 [1]

3.20 noxapoonacHas cuTyauma: Cutyaumsl, xapakTepu3ayoLLascs BepoATHOCTHI0 BO3HUKHOBEHWS MoXa-
pa ¢ BO3MOXHOCTbIO AanbHelLIero ero passuTus.

3.21 nokazarenb NoxapHow onacHocTu: BenuuvHa, konviecTBeHHO XapaKkTepusytoLlasi kakoe-nmbo cBow-
CTBO MOXKapPHOI onacHoCTy.

3.22 npoeKkTHas aBapwus: ABapusi, NS NPefoTBPAaLLEHNSI KOTOPOA B MPOEKTE NPON3BOACTBEHHOMO 06beK-
Ta NpedycMoTpeHbl cucTeMbl obecnedeHns 6esonacHocTy, rapaHTupytowme obecneveHne 3agaHHOMO YPOBHS
B6e3onacHoCT.

3.23 pasrepMeTusauus Kak cnoco6 B3pbiBo3aWwMThl: Hanbonee pacnpocTpaHeHHbIn crnocob noxapo-,
B3pbIBO3ALLMTbI 3aMKHYTOr0 0GOPYAOBaHUS U MOMELLEHWIA, 3aKHoYatoLLMIACS B OCHALLEHWUM UX NpedoXpaHnTeNb-
HbIMW MeMBpaHaMm 1 (M) APYrUMI PasrepMeTU3UPYIOLLMMU YCTPOMCTBAMM C Takoi nnoLlagsto cbpocHoro ce-
YeHuWs, KoTopas JocTaTouHa 4715 NPeA0TBPaLLEHUS pa3pyLLeHnst 060pYA0BaHNS UMK NOMELLEHWS OT pocTa U3bbl-
TOYHOrO AABMNEHWS NPY CropaHn roproYNX cMecei.

3.24 pa3mep 30Hbl: [POTHKEHHOCTb OrpaHNYeHHON KakMM-Nbo 06pa3oM YacTy NPOCTPaHCTBA.

3.25

coumanbHbIA NoXxapHbIM puck: CTeneHb onacHocTU, BedyLLen K rmbenu rpynnel flogen B pesynsrate
BO3AENCTBUS onacHbIX hakTopoB noxapa.

deaepanbHbIii 3akoH « TEXHUYECKUA pernaMmeHT o TpeGoBaHMAX noxapHoi 6ezonacHocTUy» OT 22 uons
2008 r. Ne 123-93, ctatbs 2, 4. 43 [1]

3.26 cueHapui pasBuTUs noxapa: Mogenb nocneaoBaTtenbHOCTY COBLITMIA € onpeaeneHHol 30HoM BO3-
AelcTBMA onacHbIX hakTOPOB Ha NtoAew, 3a0aHns, COOPYXKEHWS U TEXHONOrMYECKUe NpoLLecehbl.

3.27 TexHOnoru4yecku npouecc: Yactb Npon3BoACTBEHHOIO NpoLiecca, cBsA3aHHas! ¢ AEACTBUSIMA, Ha-
npaBfeHHbIMU Ha U3MEHeHKe CBOWCTB U (UN1) COCTOAHWSA 0bpaLLatoLLMXCA B MPOLecce BELLEeCTB U U3genui.
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3.28

TexHonoruveckas cpepa: BellecTsa 1 matepuansl, o6pallaroLlecs B TEXHOMOrMYEcKol annapartype
(TexHonoruveckol cucteme).

depepanbHblii 3aKoH « TEXHUYECKWI pernameHT o TpeboBaHUAX MoXapHoi 6esonacHOCTU» OT 22 nons
2008 . Ne 123-93, cratbsa 2, 4. 3 [1]

3.29 TexHomnoruveckas ycraHoBka: [Mpov3BOACTBEHHbIM KOMMNNEKC 34aHWiA, COOPYXEHNI U HapyXHbIX
YCTaHOBOK, pacnofioXXeHHbIX Ha OTAENbHOM NnoLLaaKke NpeanpUaTUS 1 NpeaHasHauYeHHbIR AN OCyLLeCTBIEHNS
TeXHoorM4eckoro npoLiecca NpoussoacTBa.

4 O6Wwme NONoxeHUs

4.1 Mpy TEXHWNKO-3KOHOMUYECKOM 0BOCHOBAHWK CTPOUTENLCTBA, MPOEKTUPOBAHUM TEXHOMOMMYECKOro npo-
Liecca 1 pa3MeLLeHn TEXHOMorM4eckoro 0bopyaoBaHns 4OMMKEH NpeaycmaTpuBaTbCs KoMmneke Mep rno obecne-
YeHUIo NoXkapHol 6e3onacHoCTH.

4.2 OueHKy noxapHoii 6e3onacHOCTV NPOV3BOACTBEHHbIX 06 LEKTOB OCYLLECTBIISAOT C MOMOLLbHO KPUTEPHUEB:

- MHAMBUAYANBLHOTO NOXapHOro pucka;

- coLMarnbHOro NoXapHOro pucka;

- pernameHT1pPOBaHHbIX MapaMeTPOB NOXAPHON ONacHOCTN TEXHOMOrMYeCKMX MPOLIECCOB.

4.3 ObecneyeHue noxapHol 6e30MacHOCTU TEXHOIOTUHYECKUX MPOLIECCOB AOMMKHO ObITb OCHOBAHO Ha aHa-
1M3e X NOXXapHO ONacHOCTU.

AHanua no)xapHol oNacHOCTM NPOU3BOACTBEHHLIX 0GLEKTOB AOMKEH NpedycMaTpuBaTh:

- aHanM3 NoXapHol OMacHOCTN TEXHOMOrMYeCcKol cpebl M MapaMeTpoB TEXHOMOrMYECKUX NpoLEeccoB Ha
NpoV3BOACTBEHHOM 06beKTe;

- onpegeneHye nepeydHs noXxapoonacHbIX aBapuiitHbIX CUTyauUWid M napaMeTpoB 1S KAXKAOIo TEXHOMormyec-
Koro npotecca;

- onpeaeneHye nepeYHs NPUYMH, BO3HUKHOBEHWE KOTOPbLIX NO3BONSIET XapaKTepu3oBaTk CUTYaLIMIO Kak No-
XapoornacHy Ans KaXaoro TeXHONorM4eckoro npouecca;

- MOCTPOEHME cLieHapueB BO3HWKHOBEHWS U pa3BUTUSI MOXapoB, MOBMEKLMX 3a cObol rubens nogen.

4.4 AHanuns noXxapHor onacHOCTW TEXHOIOrMYECKMX MPOLECCOB NpedycMaTpuBaeT conocTasneHue nokasa-
Tenel NoXapHo onacHOCTY BeLLecTB U MaTepuanoB, obpallatoLuxcs B TEXHONorM4eckom npouecce, ¢ napa-
MeTpaMu TEXHOIOTUYECKOro npoLiecca.

4.5 OnpegeneHve noxapoonacHbIX CUTyaLWii Ha NPOVU3BOACTBEHHOM 0B beKTe AO0SMKHO OCYLLECTBAATLCA Ha
OCHOBE aHanunaa noXapHo ONaCHOCTH KaXA0ro U3 TEXHONOMMYECKUX NPOLLECCOB U NpegycMmaTpusaTh BelIbop cu-
Tyauuid, npy peannsaLm KOTOpbIX BO3HWKAET OMacHOCTb AN NIoAe, HaxoAsaLWmMXCsl B 30He NOPaXXeHUA onacHbl-
MW chakTopamm noxapa 1 ConyTCTBYIOLLIMMI NPOSBNEHUSIMU onacHbIX dhakTopoB noxapa. K noxapoonacHeiM cu-
TyauuWsiM He OTHOCAITCS CUTyaLMK, B peaynbTaTe KOTOPbIX He BO3HMKAET OMacHOCTb Af1s XXU3HWU U 300pOBbLA Sloden.
OTU cMTYaUMmM He yUnTLIBAKOTCS NPU pacyeTe NoXapHoro pucka.

4.6 [Ins kaxkgol noxapoonacHow cuTyaLuum Ha NponM3BoACTBEHHOM 06beKTe AOMKHO 6bITb NpUBEAeHo onu-
caH1e NPUYMH BO3HWKHOBEHNWS M Pa3BUTUS NMOXapoomnacHbIX CUTyaLMiA, MECT UX BOSHUKHOBEHNA U hakTopoB noxa-
pa, NpeacTaBNsoLWLMX ONAaCHOCTL AMS XXU3HU 1 300POBbst NMtoAel B MecTax Ux npebbiBaHusA.

4.7 Ons onpegeneHvs NpUYMH BO3HUKHOBEHWUSA MOXApOONacHbIX CUTYaLMn JomkHbl 6bITb onpedeneHsbl
cobbITHS, peannaaums KOTOPbIX MOXET NPMBECTN K 00pasoBaHWIo roptoderi cpegbl U NOSIBNEHUIO UCTOYHMKA
3aKUraHus.

4.8 AHanna noXxapHoi oNacHOCTN TEXHOMOTMYECKUX NPOLLECCOB A0MKeH GblTb OCHOBOWM ANA onpeaeneHns
KOMMJiekca MeponpusiTUii, U3MEHSIHOLLIMX NapameTpbl TEXHOMNOMMYECKOro npoLiecca Ao YpoBHs, obecneuvsaroLLe-
ro 4ONYyCTUMBbIV MOXKAaPHBIA PUCK.

4.9 OueHka onacHbIX (hakTopoB noXapa, B3pbIBa 41151 pasfnyHbIX CLieHapueB UX pasBUTUSA OCYLLLECTBNSAETCA
Ha OcHOBe cornocTaBneHVs MHdopMaLMn 0 MOAeNMPOoBaHNK AUHAMUWKI ONacHbIX (hakTOpOoB NoXapa Ha TeppuTopumn
NpPOn3BOACTBEHHOrO 06 beKTa W NpUMeratoLLein K HeMy TEpPUTOPUN 1 MHAPOPMALIMU O KPUTUHECKUX ANA XKU3HU U
300pOBbsI NtoAel 3HaYEHUAX ONacHbIX hakTopOoB aHaNM3MpyeMbixX NoXxapa, B3pbIBa.

4.10 OueHka nocneacTBniA BO3AENCTBMSA onacHbIX haKTopoB noXkapa, B3pbiBa Ha Nitogei Ans pasfinyHbIX
cLieHapueB pasB1TWS NOXapoonacHbIX CUTyaluii MpegycMaTpueaeT onpeaeneHve Yicna fogei, nonaswmx B
30HY NopakeHusi onacHbIMK chakTopamMu Nnoxapa, B3pbIsa.
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4.11 B crniy4ae HEBO3MOXXHOCTU MPOBEAEHUS OLIEHKM NOXXapHOro pyucka (HanpuMep, Us-3a oTCyTCTBUSI Heob-
X0OMMBbIX AaHHBIX) AOMYCKAeTCs UCMOMb30BaHNE MHbIX (AeTepMUHUPOBAHHbIX) KpUTEPUEB NoXxapHoi GesonacHo-
CTV TEXHOSOrMYECKMX NPOLLECCcoB (A0NYCTUMBIX 3HAa4YEHU NapaMeTPOoB 3TUX NPOLLECCoB).

4.12 IMpwu oLeHKe NoXapHOK OMacHOCTN TEXHONOrMYECKoro npoLecca HeoBXoaAMMOo onpeaennTb pacHeTHbIM
WM 3KCTIEPUMEHTANbHBIM NyTEM:

- N36bITOYHOE AaBreHue, pasBuBaeMoe Npu CropaHuy raso-, Napo W Nbleso3ayLlHbIX CMecel B noMeLLe-
HUK (Npunoxerue A);

- pasmep 30H, OrpaHNYEHHbIX HWKHUM KOHLEHTpaLMOHHBIM Npeaernom pacnpocTpaHeHusi nnameHmn (HKMP)
rasoe v napos (npunoxexHwve b);

- UIHTEHCUBHOCTb TEMSIOBOro U3My4eHUs MpY NnoXxapax NponnBoB Ast CONOCTaBNEHUs C KPUTUYECKUMM (Npe-
AenbHO A0MYCTUMBIMI) 3HA4YEHUSIMU MHTEHCUBHOCTM TENSIOBOrO NOTOKA ANs YENOoBeKa U KOHCTPYKLMOHHBIX MaTe-
pvanos (NpunoxeHue B);

- pasmepbl 30HbI pacnpocTpaHeHUs obnaka roproyrx ra3os 1 Napos Npy aBapuy Ans onpeaeneH1s onTu-
MarbHOW paccTaHOBKW Srodew 1 TEXHWKU MPU TYLLIEHWUW MoXapa W pacyeTa BpeMeHW AoCTKEHNs 0bnakoM MecT Ux
pacrionoxeHus (npunoxexue );

- BO3MOXHOCTb BO3HWKHOBEHWS 1 Nopaxatolliee BO3AeNCTBME OTHEHHOrO Lapa npy asapuy Ans pacyeTa
paanycoB 30H NOPaXKeHWs SIlodei OT TenIoBOro BO34eNCTBISA B 3aBUCMMOCTM OT BuAa U Macchl TOMNUBa (npuno-
xerue [);

- NapameTpbl BOSTHbI AABNEHWS MPU CropaHnu raso-, apo W MNblNeBo3ayLUHbIX CMecei B OTKPbITOM NpocTpaH-
cTBe (MpunoxeHue E);

- nopaxaroLme hakTopbl NpU paspbise TEXHONOMMYeckoro 06opyaoBaHns BCreACTBME BO3AENCTBUS HA HEro
ovara noxapa (npunoxeHve X);

- MIHTEHCUBHOCTb UCMAapPEHMsI ropIoYNX KUAKOCTEN U CKUKEHHBIX ra30oB Ha OTKPLITOM MPOCTPaHCTBE U B
nomeLleHuu (NpunoxeHue U);

- napameTpbl UCTEYEHUS XKMAKOCTU 1 rasa, a Takke pasmep CIMBHbIX OTBEPCTUI 15t FOPOYMX XKMAKOCTE! B
noadoHax, oTcekax U CeKLMaX Npon3BoACTBEHHbIX y4acTkoB. [Mpy 3ToM nnowiadb CAIMBHOIO OTBEPCTUS AOMKHA
GbITb TAKOK, YTOBBI UCKMIOYUTE MEPESIMB XMAKOCTY Yepea 6opT orpaHUUMBAIOLLEro YCTPOWCTBA U pacTekaHue Xua-
KocTW 3a ero npegenamu (npunoxexue K);

- NnapameTpbl NapoBbLIX 3aBeC AN MPeACTBPALLEHNS KOHTAKTa Napora3oBbiX CMecein C UCTOHHUKAMUN 3aXKK-
raHus (npunoxexwve I1);

- KOHLLEHTpaLMOHHbIEe Npeaenbl pacnpocTpaHeHWs! MaMeHun 119 ropodnX cMecer, HaXoaALWLMXCA B TEXHO-
niormyeckux annaparax 1 obopyaoaHuu, onpegensiemele cornacHo FOCT 12.1.044. [lonyckaeTca paccHuTbiBaTh
KOHLIeHTpaLMOHHbIE NpeAenb! cornacHo [3];

- Apyrve nokasaTersnu NoxapoB3pblBOONACHOCTU TEXHOOMMYECKOro npouecca, HeobxoaumMble Ans aHanusa
MX ONMAacHOCTW.

Bbi6op napameTpoB, HEOBXOAUMbIX AJ151 OLEHKUN NOXaAPHOM ONAcHOCTU TEXHONOTUYECKUX NpoLeccoB, OCy-
LLleCTBNSIETCS HA OCHOBE aHanu3a cneundmrK1 UX NoXkapHo onacHOCTU.

4.13 K meponpuaThsIM Mo CHWXKEHWIo NocneACTBUIA NoXapa, B3pbiBa cnegyeT OTHOCUTL:

- orpaHnYeHne pacTekaHUsi FopoYUX XXUAKOCTEN Mo Lexy, MpoM3BOACTBEHHON Nnowaake unn cknaay;

- YMeHbLUEHWEe UHTEHCUBHOCTU UCTTapEeHUsl FOPIOYUX XKUAKOCTEN;

- aBapPUNHBIN CUB rOPHOYNX KUAKOCTEN B aBapuiHbIE EMKOCTH;

- YCTaHOBKY OorHenperpagutenen;

- orpaH1YeHe Macchbl ONacHbIX BELLECTB MNP XpaHEHUN U B TEXHOSIOTUYECKUX annaparax;

- BOAAHOE OpOLLEHNe TEXHOIOMMYECKUX annapaTtoB U pe3epByapoB (NpunoxeHve M);

- hnermaTunsaumio ropodmMx cmMecei B annapaTax 1 TeXHOSIorM4eckom obopyaoBaHnu;

- BbIHOC NOXapoonacHoro 060pyAoBaHWs B U30IMpOoBaHHbIE NOMELLEHUSR;

- NpUMeHeHne YCTPOWCTB, CHUXaIOLLMX AaBneHne B annapartax Ao 6e3onacHoin BenM4uHbI Npu cropaHmm
raso-, napo- 1 NelNeBo3ayLHbLIX cMecel (Npunoxexve H);

- YCTaHOBKY B TeXHonorn4yeckom obopyaosaHum 6bICTpoAERCTBYOLLMX OTKIMIOHAIOLLMX YCTPOACTB;

- OrpaH14eHe pacnpocTpaHeHus noxapa, B3pbiBa C MOMOLLbH MPOTUBOMOXAPHLIX pa3pbIBOB U Nperpag ¢
TpebyeMbiM Npeaenom orHecTonkocTu (npunoxerus Mu P);

- NPUMEeHEeHNe OrHe3aLUMTHBIX KpacoK U NOKPLITUI;

- 3aLLMTY TEXHONOMMYECKUX NPOLLECCOB YCTAaHOBKAMU NMOXAPOTYLLIEHUST;

- NPUMEHeHNe NOoXXapHOM CUrHaNM3aLMn U CUCTEM OMOBELLEHUA U yrpaBreHns 3BaKyauveri nogen npu
noxape;
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- 0byyeHve nepcoHana npegnpuaTuiA cnocobam NnKsMAaLMmn agapuii;

- cosgaHuve ycrnoBuii Ang ckopeiwero BBoga B AecTBUE noapasfeneHunii noXxapHo oxpaHbl MyTeM ycT-
poicTBa nogbesaHbIX NyTei, NoXapHbIX BOAOEMOB W Hapy>KHOro NPOTUBOMOXapPHOro BOAOCHaBXEHUSI.

4.14 PesynbsTaThl aHannsa napameTpoB NoxapHow onacHOCTU U MEPONPUSATUA MO CHWKEHWIO MOCNEACTBUN
noxapa, B3pblBa AOMMKHbI ObITb Y4TEHbI NPK NPOEKTUPOBaHNW NPOV3BOACTBEHHLIX 06LEKTOB paspaboTke NnaHoB
TYLLEHWSA MOXKapOB, a TakKe MIaHoB oKanusauuy 1 IMKBMAALIUMN MOXapoB3pbIBOONACHLIX CUTYaLIUA U aBapuiA.

5 Mopspok obecneyeHNss NoxapHoOW 6e30NacHOCTU TEXHOMOrMYECKUX
npoueccoB

5.1 MpoeKkTMpOBaHUIO TEXHOIOMMYECKOro NpoLiecca A4oMMKeH NpeAllecTBOBATb aHANN3 ero NoXxapHow onac-
HOCTW.

5.2 AHann3 noxapHoi onacHOCTU TEXHONOTMYECKMX NPOLIECCOB AOJTKEH BKIOYATb!

- onpejeneHune nokasatenein NoXXapHon 0NacHOCTM UCMONb3YIOLLMXCS B TEXHOMOMMYECKoM npoLecce Be-
LLLeCTB U MaTepuUarnos B COOTBETCTBUN C MeToAnKaMu, pernameHTupyemMoimun FOCT 12.1.044;

- U3y4eHune TEXHOMOTMYECKOro NpoLecca ¢ Lienbio onpegeneHus o6opyaoBaHusl, y4acTKOB UK MECT, rge
cocpefoToYeHbl ropoyre matepuansl U BO3MOXHO obpasoBaHue raso-, Napo- 1 Nbl1eBO3AYLUHLIX FOPHYUX
cMmecelt;

- onpegeneHne BO3MOXHOCTM 06pa3oBaHus roptoveii cpefbl BHYyTpUY NoMeLLieHWid, annapaTtoB 1 Tpy6onpo-
BO/JOB;

- onpegeneHue BO3MOXHOCTU 06pa3oBaHuUs B roployeii cpefie MCTOUHMKOB 3aXKUraHus;

- ccnegoBaHue pas3nuyHbIX BapuaHTOB aBapuid, MyTei pacnpocTpaHeHus oxapa 1 BbiIbop BapyaHToB Npo-
eKTHbIX aBapuii;

- pacyeT KaTeropuv NOMeLLEHUI, 3gaHUIA U HapY>KHbIX YCTAHOBOK MO B3PbIBOMOXaPHOW U NoXapHoW onac-
HOCTU;

- onpegeneHne coctaBa cucTeM NpeAoTBPaLLLEeHUs 0Xapa, B3pbiBa U NPOTUBOMNOXKAPHON 3aLLMTbl TEXHOMNO-
rMYeckuX NpoLECCOB;

- pa3paboTKy MepOonpUSITUIA MO NOBLILLEHUIO NOXapHOW 6€30MacHOCTU TEXHONOrMYECKUX NPOLLECCOB U OT-
AenbHbIX ero y4acTKoB.

5.3 MoxapHasn onacHOCTb TEXHONOMMYECKUX NPOLIECCOB ONpeaenaeTcsl Ha OCHOBE U3YUYeHUst:

- TEXHONOrMYECKOro pernameHTa;

- IPUHUMNNANBHOR TEXHONOrMYECKOM CXeMbl NPOU3BOACTBA NPOAYKLN;

- NoKasaTernei NoXXapHoi onacHOCTK BeLLecTB 1 MaTepuanos, obpallaLmxcs B TEXHOIOrMYECKOM Npo-
Lecce;

- KOHCTPYKTUBHbIX 0COBEHHOCTEN annapaTos, MalUMH U arperartos;

- CXEMbI PaCroNOXEHUS B LEXe, Ha y4acTke AW OTKPbLITOW MioLlaake noTeHuManbHO NnoXapoonacHoro
o6opyaoBaHus.

5.4 ns oLeHKM NoXapHoK 6e30nacHOCTU TEXHOMOMMYECKOro npoLiecca TeXHONorMyeckuii pernameHT 4orn-
JKEeH BKMoYaTh:

- AaHHble Mo peLenType U OCHOBHLIM XapaKTepucTukam BbinyckaeMoi NpoAyKLUK, Chipbsl, MaTepuarnos v
nonynpoaykToB (cocTas, hU3MKO-XMMMUYECKNE CBOWCTBA, NOKasaTeny noXapHoi onacHOCTW, TOKCUYHOCTH);

- cBeaeHus 06 oTXo4ax NPoM3BOACTBa M BbIGpocax B aTMocdepy;

- MHbopMALIMIO O NapamMeTpax TEXHOMOTUYECKOro peXxuma (daBneHve, Temneparypa, CocTaB TeXHOMNorm4ec-
Ko cpedbl);

- NOPSA0K NPOBEAEHUS TEXHONOrMYECKNX onepaLii;

- CBeieHuWs1 0 cpefcTBax KOHTPOSIS 38 TEXHOOMMYECKUM NPOLECCOM;

- TpeboBaHus K nNoxapobe3onacHoOMy BeAEHWUIO TEXHONOMMYECKoro npouecca, NpeaoTepalLaoLme Bos-
MOXHOCTb BO3HUKHOBEHUS NMOXAaPOB 1 (W) B3PbIBOB.

lMpK n3y4eHn TEXHONOTMYECKOrO perfiaMmeHTa crnegyeT paccmaTpusaTh BCe CTaann TEXHONOMMYECKoro Npo-
Lecca OT NOAroTOBKM Cbipbs 1 40 BbINyCKa rOTOBOW NPOAYKLMA.

5.5 [Ins aHanvaa noXapHol onacHOCTN TEXHOMOMMYECKoro npoLecca NpUHUMNuanbHas cxema nponssoa-
CTBa NPoAYKLMM AOMKHA onNpeaensThb NocneaoBaTenbHOCTb TEXHONOMMYECKUX onepaLuii no npespaLleHuio Chi-
pbsi B FOTOBYHO MPOAYKLMIO, MapamMeTpbl TEXHOMOrMYECKOro pexrma, MecTa BBoAa B MPOLECC Chipbs U BCoMora-
TenbHbIX BELLECTB, MecTa Nosy4eHns MonynpoayKToB U rOTOBOW NPOAYKLMN.
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5.6 [laHHble 0 NOXapOB3PLIBOONACHbLIX CBOMCTBAX NPEACTABNAOTCA A/151 BCEX MMEIOLLMXCS Ha Npon3Boa-
CTBe oMacHbIX BelLleCTB, MaTepuarnos, CMeceil, NonynpoayKToB U roTOBOM NPoayKLMK C y4eToM ocobeHHOCTEN 1
napameTpoB TEXHOMOTMYECKOro npoLiecca (4asneHus, Temnepartypbl, COCTaBa OKUCIUTENLHOW Cpeabl U T. M.).

5.7 B KOHCTPYKLMW TEXHOMOTMYECKVX annapaToB, MaLLUH U arperaToB A0SKHbI BbITk NPpeaycMoTpeHs! Mepbl
3alUMTLI OT NoXapa 1 (Mn) B3pbiBa, obecneurBatoLye noxapHyto 6e30nacHoOCTb UX paboThbl.

5.8 Paspa60oTka TeXHONOrM4eckoro 060pyaoBaHmns U CBA3AHHOMO C HUM TEXHOMNOMMYEeCcKoro npoLiecca, pas-
AeneHune TeXHONOMMYECKoN CXeMbl Ha OTAENbHbIE TeEXHonornieckue 6roku, ee annapaTtypHoe odopmIieHune, Bbl-
6op TWNa OTKMHOYAOLLMX YCTPONCTB M MECT NX YCTAaHOBKW, CPeACTB KOHTPOMSA, YNpasneHns 1 NpoTUBoaBapuiiHom
3aLLMTbI AOMKHbBI OCYLLECTBATLCS € y4eTOM TpeboBaHWi NoXxapHo 6e3onacHOCTU.

5.9 Mpv HANVYMK B TEXHOIOMMYECKOM 060PYA0BaHNM MOXAPOONACHbIX, NOXapPOB3PbIBOOMACHbLIX U B3pbIBO-
orMacHbIX TEXHOMOrMYECKUX Cpes U BO3MOXHOCTH UX 06pasoBaHWs AOMKHbI paspabaTtbiBaTbCs MEPONPUSTUS No
obecreveHuno noxapHo 6esonacHoCTU.

5.10 TexHonornyeckoe 0GOpyaAOBaHWE 1 CBA3AHHbIE C HUM TeXHOMor4yecKue npoLecchl AoMkHbI paspaba-
ThIBaTLCA Tak, YTOGLI NPeaoTBPaTUTL BOSMOXKHOCTL B3pbIBa U (M) NoXapa B 060pyAoBaHNK NpU pernaMeHTpo-
BaHHbIX 3HAYEHUSIX MX MapaMeTpPOoB B HOpMarbHOM pexume paboTel. PermameHTUpoBaHHbIe 3Ha4YeHWUA napamer-
poB, onpeaensoLLIMX MOXapHY0 ONacHOCTbL TeXHoorMyeckoro obopyaoBaHust U npoLlecca, AonyCTUMbIN Anana-
30H X MBMEHEHWIA, OpraH13aLMs NpoBeaeHns npoLiecca A0SKHbI ycTaHaBNMBaThLCS paspaboTyrkom obopydosa-
HUSA 1 NpoLiecca Ha OCHOBAHWK AaHHLIX O NpeaesibHO AOMYCTUMBIX 3HAYEHWSIX MapamMeTPOB UM UX COBOKYMHOCTM
ANS y4acTBYHOLLWX B MpoLecce TEXHONOrMYeckux cpea.

5.11 KoHCTpyKUMa TexHornornyeckoro obopyaoBaHus 1 YCroBust BedeHWs TEXHONOrMYecknx npoLeccoB
AOMKHbI MpeaycMaTpuBaTh HeO6X0ANMbIE PEXMMBI 1 COOTBETCTBYOLLIME UM TEXHUYECKUE CpeACTBa, NpeaHasHa-
UeHHble A515 CBOeBPEMEHHOTO 0BHaPYXKEeHWS BO3HWKHOBEHWS NOXAapOoOoMnacHbIX aBapuiHBIX CUTYaLIWiA, orpaHmnye-
HUS1 UX danbHerdLwero pasBuTus, a Takke 4Ns orpaHUYeHns MOCTYMeHWS ropoYnX BELLECTB 1 MaTepuarnos U3
TexHonornveckoro o6opyaosaHus B ovar BO3MOXHOro noxapa.

5.12 OueHky onacHOCTU BO3HUKHOBEHWS NoXapa W NyTei ero pacnpocTpaHeHusi NpoBOASAT C MOMOLLbIO
CXEM PACTIONOXEHWS NoXapoonacHoro 06opyaoBaHUsi, NOCTPOEHHbBIX Ha OCHOBE M1aHOB NMPOU3BOACTBEHHbIX 34a-
HWI, yCTaHOBOK, 3TaXXePOK 1 NMOMeLLeHUIA.

Ha cxemax v kapTax ykasblBatoT:

- MecTa BO3MOXHOro 06pa3oBaHus roptoyeii cpegpl;

- y4aCTKM BO3MOXHbIX NOXapoonacHbIX aBapuii;

- BEPOATHbIE UCTOYHUKIN 3aXKMraHus;

- YTV pacnpocTPaHEeHUs OrHs NpU NoXkape;

- peayCcMOTPEHHBIE NPOEKTOM Mepbl 3aLLMThI y4acTKOB, Y3108 W annapaTos OT NnoXapa v B3pbisa.

5.13 Ha ocHoBe aHanu3a, npoBegeHHOTO B COOTBETCTBUM € 5.2—5.6 1 5.8, paspabaTbiBatoT cuctemMy Mep no
npeaoTBpaLLeHUIo Noxapa v NPOTUBOMNOXKAPHON 3aLLMUTE TEXHONOrMYeCKUX NPoLLEeCcCoB.

Mpu 3TOM HeO6X0ANMO AOMONMHUTENLHO YYUTLIBATL:

- BO3MOXHOCTb 06pa3oBaHust oKanbHbIX FOPIOYMX CMeCcel y MeCT BbiXxoAa NapoBs, ra3os U Nbinel B nome-
LLeHWe y annapaTtoB, NOCTOAHHO UMW BPEMEHHO COODLLAIOLLNXCA C BHELWWHEW cpefoil Yepes OTKPLITLIE JTHOKM,
AblxaTesnibHble SIMHUK, NPeAoXpaHMTeNbHbIE KianaHbl Uik UMetoLLMe OTKPLITbIE NOBEPXHOCTU UCNapeHUst;

- Hanuune u acpheKTUBHOCTL acNUPaLMOHHOK CUCTEMBbI, NPOAYBKN UHEPTHLIM ra3oM 1 GOKMpPOBKK annapa-
TOB NepUoOANHECKOro AEUCTBUA, 3arpy3ka 1 pasrpy3ka KOTOpbIX CONPOBOXAAETCA OTKPLITUEM JIIOKOB U KpbILLEK;

- acbcheKTUBHOCTb OTBOAHLIX JIMHWIA Y annapaToB U eMKOCTEN, OCHALLEHHbIX AblXaTeNbHLIMW YCTPOMCTBAMM,
npeaoxXpaHUTENbHLIMU KnanaHamu, ycTpoicTBaMU Py4HOro CTPaBVBaHUS;

- paboToCnocobHOCTL U 3chhEKTUBHOCTL CUCTEM YNABMMBAHUSA FAa30B U MApPOB, YCTPOWCTB NPOTMB Nepenorn-
HEeHWA U pacTeKaHUsA XXMAKOCTEN, MPMBOPOB KOHTPOSS U perynMpoBaHvs TeMnepaTypbl Npy aKCrulyaTaumm OTKpPbI-
ThIX €MKOCTEN, 3aM0fTHEHHBIX FOPHOYUMM XKMOKOCTSIMM;

- HaAEXHOCTb NPUHATLIX CMOCOBOB YMNIOTHEHWS CaNbHUKOB, HEOBXOAUMOCTL MPUMEHEHNUSI MECTHBIX OTCO-
COB W BIOKUPOBKM BBITSXKHOW BEHTUNALMM NPpU paboTe HAcoCOoB A5 NepeKaqky NerkoBoCriaMeHsLWMXCA U ro-
PHOUMX XXNOKOCTEN, CKUKEHHbIX FAa30B U KOMMPECCOPOB.

5.14 MNpw Hannumm annapatos 1 06opyaoBaHUs, paboTaroLwmx Noa BakyyMOM Ui B KOTOPLIX MO YCAOBUSAM
TEXHONOrM4eCcKoro NpoLecca MMetoTCsl CMecy FoproYMX BELLECTB € OKUCTMTENEM, Heo6XoAUMO onpeaenuTs:

- BO3MOXHOCTb U YCNnoBus obpasoBaHus B annapaTte roptoumx cmeceit;

- Heo6X0aAMMOCTL KOHTPONA 3a COCTAaBOM cpefibl B annapare;

- HeoBXO0ANMOCTL B aBTOMAaTUYECKUX CpeAcTBax NpeaynpexaeHus 06 obpasoBaHum ropoumx cmecei;

- BO3MOXXHOCTb SIOKann3aummn roproumnx cMmecei;

- HaAeXHOCTb 1 3 HEKTUBHOCTE UMEIOLLIMXCSA CPEACTB 3aLLMThI.
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5.15 [ins paspaboTku meponpuaTiii no obecnedeHuto noxapHo 6e30nacHOCTU TEXHOMOMYECKMX NpoLec-
COB crieflyeT pacCMOTPETb BCE BUAbI UCTOHHWUKOB 3a)KUraHusi, KOTOpble MOTYT BCTPETUTLCA B MPOU3BOACTBEHHOM
npouecce.

Mpu aToM HeOBX0AMMO:

- YCTAaHOBWTb, KaKue TeXHUYeckue pelleHns npegycmaTpuBatoTcst 4ns Toro, 4tobel AaHHbIN annapart unv
YCTPOICTBO CaMU He CTanu NPUYYHOW BO3HUKHOBEHMUSI NoXapa U (Mnu) B3pbiBa, OLEHUTb UX 3¢pdeKTUBHOCTL U
HaAEeXHOCTh;

- MIPY HANUYKUK annapaTos, MMEIOLLMX BbICOKYHO TeMnepaTypy Hapy>KHOW NOBEPXHOCTU CTEHOK, ONpeaenuTb
BO3MOXHOCTb BOCM/TaMEHEHUsI FOPIOYMX CMece y4acTkamuy, He UMEeroLLIMMUW TeNNOU30NSILIMK B Criyyae aBapui;

- YCTaHOBUTb NepeyeHb BELLECTB U MaTepunanos, KOTOPbIe NO YCOBUAM TEXHOSIOMMYECKOro npoLecca Ha-
rpeBaloTCsl BhlLLE TEMINEPATypbl CAMOBOCTIaMEHEHUA U NPU aBapUIiHBIX BbIGpocax U3 annapaToB cnocobHbI Boc-
NNamMeHAATLCH MPU KOHTaKTe C OKPYXXaloLLMM BO3AYXOM;

- onpegennTb, MPUMEHSIIOTCS M B TEXHONOMMYECKOM npoLecce BelecTBa, cnocobHble BOoCTIaMeHsATLCS
Npy KOHTaKTe ¢ BOAOW UNu ApyrumMn BelLiecTsamu, obpaLLaiowmMmncs B TEXHONOMMYECKOM npoLlecce;

- poaHanu3vpoBaTb BO3MOXHOCTb 0B6pa3oBaHUs 1 HAKOMNEHWUA NMMPOOPHBIX OTIIOKEHWI;

- BbISIBUTb HanMuue B TEXHOSIOMMYECKoM NpoLecce BELLECTB, pasnaralolmxcs ¢ BocrsiiaMeHeHeM npu
Harpese, yaape, TPeHWM UMM CamMmOBO3roparoLLMXCA Ha BO3AyXe NPU HopMasbHbIX YCIIOBUSX;

- NpeoTBpaTUTL NonagaHue MeTaria U KaMmHel B MalLWHLI 1 annapaThl ¢ BpaLlaloLwMMncst MexaHu3mamu
(MeLuanku, MesibHULbI, APOBUNKK, LUHEKU U T.N.) NPYU HaNU4UKU B HUX roproYeit cpeapl;

- NpeaycMOoTpETL TaM, rae 3T0 HeobXoaAMO, NpUMEHeHUe UCKPOBEe30NacHOro 1 B3PbIBO3ALLMLLIEHHOIO 31eK-
TpoobopyaoBaHUsA 1 APYroro TeXHomormyeckoro o6opynoBaHus;

- NpeycMOTpeTb CpeCTBA KOHTPOISI U 3aLUMTLI OT Neperpesa NoABUKHbIX YacTel MaLlvH 1 annaparos;

- OLEHUTb BO3MOXHOCTb 3aXKUraH1sl FrOpHOYUX CMeceil OT TENSIOBOrO NPOSIBIIEHUS ANEKTPUYECKON 3HEPrvm
(MCKpbI M AyTY pa3MbIKaHUsi, KOPOTKUE 3aMblKaHUs], TOKW Neperpysku, neperpes anekTpudeckux KOHTaKToB, Harpes
anemMeHToB 060pyA0BaHUS UHAYKLMOHHBIMM TOKAMM U TOKaMU BLICOKOI YacTOThl, yAapbl MOJTHWM U pa3psaabl cTa-
TUYECKOro anekTpu4ecTsa);

- onpeaennTbL COOTBETCTBME CUIIOBOIO, OCBETUTENBHOIO U APYroro anekTpoobopyaoBaHus Knaccam B3pbl-
BOOMACHbIX 1 NOXapoonacHbIX 30H Ha OCHOBaHWUW Tpe6GoBaHwii [4];

- NpegoTBPaTUTL BOBMOXXHOCTL MPOHWKHOBEHWSA ra30B U NApOB U3 B3pbIBOONACHBLIX MOMELLEHUI B NoMeLLe-
HUS1 C HOPMarbHOW Cpeaoit, B KOTOPLIX UCNOSNb3YETCA HEB3PLIBO3ALLULLEHHOE SNeKTpoobopyaoBaHWeE U NPeaycMoT-
peTb COOTBETCTBYOLLNE MEPLI 3aLLMUTHI;

- paspaboTatb Npn HEOBXOAUMOCTU UHbIE TEXHUYECKNE PELLEHUSA MO 3aLLMTe TEXHONOrMYeCcKMX NpoLeccos
OT BO3HMKHOBEHWSI NOXapOB W B3pbIBOB, MpeaycmaTpusatoLLme npeaoTepalleHve o6pa3oBaHusi roplodmx cpeg u
WCTOYHMKOB 3aXK1raHUs.

5.16 Ecnin npvmeHsiemMas B TEXHONOMMYECKOM NnpoLiecce cuctema npeaoTBpaLLeHus noxapa He MoxeT obec-
neYnTb B Cllydyae ero BO3HUKHOBEHWUA U pacnpoCTpaHeHUst Ha coceHue y4acTku U 06opyaoBaHMe YCTaHOBIEH-
Hble KpUTEPUM NOXapHOI 6e30nacHOCTK, TO ANsl TEXHOMOrMYeckoro npouiecca Heobxoavumo paspaboTaTb Mepor-
PUATUA NO ero NPOTUBOMNOXAPHOM 3aLumTe.

5.17 MNpoTunBonoXapHas 3awmTa TEXHOMOrM4ecKnxX npoLeccoB AomkHa obecneunBaTbest:

- NPMMEHEHNEM YCTaHOBOK NOXAPOTYLLEHWUS U BOASIHOMO OpoLLeHUst (Npy HeobXxoauMOoCTH — aBToMaTuyec-
KWX) M COOTBETCTBYHOLLMX BUAOB NOXaPHOW TEXHUKH;

- IPYMEeHeHeM aBTOMATUHECKUX YCTAHOBOK MOXapHOW CUrHANU3aLmm 1 OMnoBeLLIEHWS U yNIpaBIEHUs 9BaKy-
auver Npu noxape;

- yCTpONCTBaMM, OrpaHU4MBaoLLMMKM pacrpocTpaHeHue noxapa;

- NIPUMEHEHWEM CTPOUTENbHbBIX KOHCTPYKLUIA C pernameHTUpoBaHHbLIMU Npegenamy orHeCTOMKOCTU U Knac-
CaMW KOHCTPYKTUBHO NOXapPHOW ONacHOCTH;

- OpraHusaLuei cBoeBpeMeHHO 3BaKyaLum nogen U cHabXxeHnem nepcoHana cpeacTBamMu KomnmnekTMBHOM
W UHAWBUAYaNbHON 3aLMTLI OT onacHbIX hakTopoB NoXxapa.

5.18 OrpaHuuyeHue pacnpocTpaHeHus noxapa AoHkHo obecneunBaTbes:

- YCTPOWCTBOM NPOTMBONOXAPHBIX Nperpag,;

- yCTaHOBMEHWEM NMPeAENbHO A0MYCTUMbIX NIoWaaei NpoTUBONOXKaPHbLIX OTCEKOB U CEKLMIA;

- YCTPOMNCTBOM aBapUiMHOrO OTKIOUEHNUA TEXHONMOTMYECKUX YCTAHOBOK M KOMMYHUKaLWIA;

- NpUMeHeHeM cpeacTB, NPeJoTBpaLLaoLWNX UNN OrpaHUYMBaOLLMX PA3IMB U pacTekaHne XXuakocTen npu
aBapuUHON cUTyaLmu;

- NPUMEHEHWEM OrHenperpaxaaroLmx yCTPONCTB.
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5.19 Bbibop orHeTyLlalMX BELLECTB, COCTABOB U aBTOMaTUYECKUX YCTAHOBOK NOXXapHOW curHanusaumu,
KonuyecTsa, 6bICTpoAeNCTBUS U NPOU3BOAUTENLHOCTU YCTAHOBOK MOXapOoTyLLUeHUs criegyeT NpoBOAUTL Ha cTa-
VIV MPOEKTUPOBAHUSI TEXHOINOMMUYECKUX MPOLLECCOB B 3aBUCMMOCTU OT (PU3UKO-XUMMYECKUX CBOWCTB Nepepabarbl-
BaeMbIX BELLECTB U CPEACTB TyLLEHUs U CLieHapUeB NPOEKTHbLIX NOXXapoB.

B cny4yae nsmeHeHusi TeXHOMOrMYECKOro npoLecca unm oTAenbHbIX ero onepauuii cnegyeT nepecmaTpu-
BaTb BLIGOp cpeACTB 1 crnocoboB NpeaoTBpaLleHUs noXxapa v NPOTUBOMNOXKAPHOW 3aLLUTbI.

Mpy aTOM NpUMEHsieMble BUALI NOXaPHON TEXHWUKU A0MKHBI 06ecneunsaTh adhdekTBHOE TyLLueHUe noXxapa
1 6bITb 6e3onacHbIMK A1 NiloAei.

5.20 Ecnv npu noxxape BO3MOXKHO ropeHne HECKOMBKUX pa3finiHbIX roploYnX BELLECTB U MaTepuanos, oTNu-
YatoLLMXCS APYr OT Apyra noXxapoonacHbIMY CBOWCTBaMU U XapakTepucTUKaMn HeoBX0AUMBIX CPEACTB TyLIEeHUS,
TO pacyeT Y NPOEKTUPOBAHNE YCTAHOBOK NOXapOTYLLEHWU A0MKHBI 6bITb NponaseaeHbl o Hanbonee HeGnaronpu-
SAITHOMY A5 NUKBUAALMM NoXKapa BeLLeCTBY Un NPOAYKTY.

Ecnu no ycnosusim COBMECTUMOCTU OTHETYLLALLMX BELLLECTB C ropioHMMU MaTepuanaMmu HasHaveHue obLue-
ro Ans Bcex orHeTyLuallero areHta HeuenecoobpasHo, To A0MYCTUMO MPUMEHEHUE HECKOMbKUX OTHEeTYLWaLLmMX
BeLecTs. Mpyn aToM roptouve BellecTsa, He COBMECTUMbIE C TEM U UHBIM OTHETYLLALLMM COCTaBOM, AOMKHbI
ObITb NPOCTPAHCTBEHHO OTAENEHbI UMW BbIHECEHbBI B OTAESIbHbIE MOMELLIeHUS.



roCT P12.3.047—2012

MpunoxeHue A

MeTtop pacyeTa M36bITOYHOrO aaBneHus,
pasBuBaemMoro npu cropaHMn raso-, Nnapo- U NbiNneBo3ayLlHbIX cMmecei
B NoOMeLlleHnn

A.1 Bbl6op 1 060CHOBaHME pac4eTHOro BapuaHTa

A.1.1 MNpu pacyeTe kpUTEPMER B3PLIBOMOXKAPHON ONACHOCTU B KAYECTBE pacHeTHOro criegyeT Bblbupath Haubonee
HebnaronpuaTHLIA BapuaHT aBapuv UNu nepuog HopmanbHOW paboTbl annapaToB, NPU KOTOPOM B 00pa3oBaHWUK ropio-
YKX raso-, Napo- M MNblNeBo3ayLlHbIX CMecel yuyacTByeT Hanbonbluee KONMYeCTBO ra3os, NapoB, nelnen, Hanbonee onac-
HbIX B OTHOLUEHUWN NOCNEACTBUIA CropaHusl 3TUX CMecen.

A.1.2 Konn4ecTBo NOCTYMMBLLMX B MOMELLEHWE BeLLeCTB, KOTOpble MOryT o6pasoBaTth ropiovme rasoBosgyluHble,
NapoBO3ayLUHbIe, MbINIEeBO3AYLIHEIE CMeCcU, onpedensieTcs UCXO4a U3 CriedyolwmX NpeanocbInok:

a) NPoOUCXOAUT pacyeTHas aBapys OOHOro M3 annapaTtoB cornacHo A.1.1;

6) BCe copgepXxvMmoe annaparta nocTyrnaeT B NomellgHue;

B) MPOMCXOANT OOHOBPEMEHHO yTevka BelecTB M3 TpyGonpoBOA0B, MUTAIOWMX annapart, no NpsMomy n obpaTHoMy
noTokam B Te4YeHue BpeMeHu, HeoBXOAMMOro Anst OTKIYeHns Tpybonpoeoaoe.

PacueTHoe Bpemsl OTKMIOHEHNS TPYOONPOBOAOR OMNPeaensioT B KaX4oM KOHKPETHOM Cryvae UCXoas W3 pearnbHOM
06CTaHOBKW, U OHO AOMXHO BbiTb MMHMMAaMbBHBIM C Y4ETOM NACNOPTHLIX AAHHBLIX HA 3anNOpHbIe YCTPOMCTBA, Xapakrepa
TEXHOINOMMYECKOro MNpoLecca U BUuga pacHeTHON aBapun.

PacueTHoe Bpems OTKMoYeHUs1 TpyGONpoBOAOB cneayeT NPUHUMATh PaBHLIM:

- BpeMeHu cpabaTbiBaHUsl CUCTEMbI AaBTOMATUKW OTKNIOHYEHUs1 TpyOonNpoBOAOB COFMacHO NAcMOPTHLIM AAHHLIM
YCTaHOBKM, €CMI BEPOSITHOCTL OTKA3a CMCTeMbl aBTOMaTukM He npesbiwaeT 10~6 B rog unu obecnevero peaepBupoBRa-
HNUe ee 3NeMeHTOB,

- 120 C, ecnv BepoOSATHOCTb OTKA3a cUCTeMbl aBTomaTukn npeebiwaeT 10 B rog n He o6ecrieveHo peaepBupoBa-
HNUe ee 3NeMeHTOB,

- 300 C mpu py4HOM OTKMIOYEHUN;

r) NPOUCXOAUT MCNapeHne ¢ NOBEPXHOCTU PasnUBLLENCA XUAKOCTU; NNOWaAb UCNapeHust Mpu pa3nuee Ha non
onpegensieTcs (Mpy OTCYTCTBUU CNPABOYHBLIX AAHHBIX) UCXOAS U3 pacqeTa, YTo 1 NUTP CMecel U pacTBOPOB, COAEPKALLMX
70 % n mMeHee (no macce) pacTeopuTenei, paanueaeTtcs Ha nnowaay 0,5 M2, a ocTanbHbIX XMakocteit — Ha 1 M2 nona
nomeLLeHus;

4) NpouCXoauT Taloke UCTApEHUe XMAKOCTU N3 eMKOCTEN, SKCNNyaTUPYeMmbIX C OTKPbLITbIM 3€PKanoMm XUAKOCTH, 1
CO CBEXEOKpaLleHHbIX MOBEPXHOCTEWN;

€) ANVMTEeNbHOCTb UCNapeHUsl XXUAKOCTU NPUHUMAETCA PABHOW BPEMEHU ee MOMHOro McnapeHus, Ho He Goree
3600 c.

A.1.3 Konunyecteo nbinu, koTopoe MoxeT 06pasoBaTh NbINEBO3AYLWHYIO CMECb, ONPeaensaeTcs U3 cneayowmx
npegnockInok:

a) pacyeTHOW aBapuu NpegLWwecTBOBano NbiNEHaAKoNNeHNe B NPOM3BOACTBEHHOM MOMELLEHUM, NPOMCXOASsIILEE B
YyCMOBWAX HOPManbHOro pexuma paboTbl (Hanpumep, BCNeaCTBUE NbINEBLIAENEHNA U3 HETEPMEeTUYHOIO NMPOU3BOA-
CcTBEHHOro o6opygosaHust);

6) B MOMEHT pacuyeTHOW aBapuu Npousowna nnaHoBas (PemMoHTHble PaGoThl) UNM BHe3anHasi pasrepMeTnsaums
OHOTO U3 TeXHOMNOrMYEeCKMX annapaToB, 3a KOTOPOW NocneaoBan aBapuiHbIi BLIOPOC B NOMeLLEHUe BCEW HAaXOAMBLLUEN-
cA B annaparte nbinm.

A.1.4 CBo60aHbIii 06bEM NOMeLLEHNs ONpeaenseTcs Kak PasHOCTb Mexay OObeMOM MOMELEHNA N 06 LeMOM,
3aHMMaeMbIM TexHornorndeckum obopynoBaHnem. Ecnu ceoGogHbii 06bEM NOMELLEHNS ONpPeaenuTb HEBO3MOXHO, TO
ero fJonyckaeTcs NpvHUMaTh YCNOBHO paBHbIM 80 % reomeTpuueckoro o6bLema noMeLLeHust.

A.1.5 OnpegeneHre nNoxapoonacHbiX CBOWCTB BELWECTB U MaTepUanoB NMpoOBOAAT HA OCHOBAHWUU Pe3ynbTaToe
MCMbITAHWIA UM pac4eToB Mo CTaHAAPTHLEIM MeToaukaM [3] ¢ y4eToM napameTpoB COCTOsSIHUSI (JaBrneHue, TemnepaTypa
T a.).

HonyckaeTcst Mcnonb3oBaHWe CrpaBoOYHbIX AaHHbIX.

[HonyckaeTca ncnonb3oBaHWe nokasaTtenei NOXXapHOW OMacHOCTU Arsl CMeCeil BEWECTB U MaTepuanoB Nno Hau-
6onee onacHOMY KOMMOHEHTY.

A.2 Pac4eT U36bITOHHOro AaBnNeHUs ONns ropovux ra3os, NapoB NIErKOBOCIINAMEHAIOWUXCH U FOPHYUX XuAa-
KocTen

A.2.1 N36biTouHOe gaeneHve AP ana vHaMBMayarbHbIX FopIoUmMX BELWECTB, cocTosawmx us atomos C, H, O, N, Cl, Br,
I, F, onpegensietca no dopmyne

AP = (Ppax— Ry) - 24— 100 .1 (A1)

10
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rae Pyax — MakcuManbHoe AaBrieHue, pasBuBaemoe Mpu CropaHuy CTEXVOMETPUHECKON ra3oBO3AYyLHOW Wnv napo-
BO3JYLWHOW CMecu B 3aMkHyTOM o6beme, onpedensiemMoe 3KCNepuMeHTansHO UMW MO CNpaBOYHbIM JaH-
HblM B COOTBETCTBMU C TpeboBanusammn A.1.5. MMpn OTCYTCTBMM JaHHBIX QOMNYCKaeTCA MpuUHUMaTh Ppa, pas-

HbiM 900 klMa;
Py, — HavanbHoe gaBnenue, klla (gonyckaeTcs npuHumate pasHbiM 101 klMa);
m — macca roptodero rasa () nnu napos nerkosocnnamensiowyxes (JIBXK) n roptounx xuakocten (MK), Beiwen-

LIMX B pesyrbrate pac4eTHON aBapuu B NMomelleHre, Boiamncnaemas ans [T no dopmyne A.14, a agns napos
JIBX v MK — no cdopmyne A.19, kr;

Z — KO3MPULMEHT y4acTUsl FOpIOYMX Ta30B U MApOB B FOPEHWM, KOTOPbIN MOXeT OblTb paccyMTaH Ha OCHOBE
xapaktepa pacnpegeneHusi razoB U napoB B ob6beme nomewenusi cornacHo A.2.3 n A.2.4. [onyckaetcs
npvHUMaTL 3HadveHve Z no tabnuue A.1;

Veg — cBOBOAHbIN 06beM nomeLenus, mS;
Prn. — MIIOTHOCTb rasa unu napa npy pac4eTHoi Temnepartype I, Kr - M3, BbluMcnsemas no opmyne
Prn. = M
" Vo (1+0,00366 - 1) (A.2)

rme M — MmonsipHas macca, Kr - kmonb™";
Vy — MOnbHbI 06bem, paBHei 22,413 m3 - kmone™T;
f, — pacdyeTHas Temneparypa, °C.
B kavecTBe pacyeTHOW TemnepaTypbl criegyeT NPUHUMMAaTb MaKCMManbHO BO3MOXHYIO TeMnepaTypy Bo3gyxa B

AaHHOM NOMELLEHUN B COOTBETCTBYIOLEN KNMMaTUYEeCKOW 30He MM MakCMManbHO BO3MOXHYIO TemnepaTtypy
BO3Ayxa MO TEXHOMNOMMYECKOMY perfnameHTy C y4eTOM BO3MOXHOMO MOBbIWEHWS TemnepaTypbl B aBapuHON
cuTyaumu. Ecnmu Takoro 3HaveHus pacyeTHoOW Temneparypbl t, Mo kakuM-nnbo npuumnHam onpepenuTb He yaa-
eTcA, AornyckaeTca npyHumaTth ee pasHon 61 °C;

C.; — crexvomeTpuyeckas koHueHnTpaumus I vnm napoe JIBXK n MK, % (o6bemHbIx), BbMUcnsemas no cdopmyne

c. —__100 ,
T 11+ 484p (A3)
n,-n, n .
rae B:nc+¥ —7° — CTEXMOMETPUYECKUiA KoadhMUMEHT KMCIOpoaa B peakuum CropaHus;
Ne, Ny, Ng, Ny~ — wncno atomoe C, H, O 1 ranongoB B MOneKyne roplovero;
K, — KO3(p®dMUMEHT, yuMTbiBalOWMNA HErepMETUYHOCTL MOMELLEeHUs U HeaanabaTUYHOCTL NPo-

Lecca ropeHus. [lonyckaetcsi npuHUMaTL K, pPaBHbIM TPEM.

Tab6nwuuya A1 — 3HadyeHne koacbduumeHTa Z y4acTvs ropiloumx ra3os U NapoB B ropeHun

Bup roprodero Beulectea 3Ha-4zeHue

Bopopoa 1,0
lopiovne rasel (kpome BOAOPOAA) 0,5
TlerkosocnnameHsioWwMecs 1 roproHne XXUAKoCTH, HarpeTele 40 TeMMepaTypbl BCMbILWKM 1 Bbille 0,3
ﬂeFKOBOCI'IJ'IaMeHFHOLLI,VIeCFl N roproymne XuagkocTtu, HarpeTble HUXe TeMmnepaTypbl BCMNbIWKHN,

npyu Hanu4MM BO3MOXHOCTU OGPa30BaHUA a3po3ons 0,3
JlerkoBocnnameHsIOLMECA W TOPIOYNE KUOKOCTU, HATPETBIE HUXKE TeMnepaTypbl BCMbILLKY,

npy OTCYTCTBMU BO3MOXHOCTU 06pasoBaHus asposons 0

A.2.2 Pacyet AP gna vHguemayanbHbIX BELLECTB, KPOME YNOMAHYThIX B A.2.1, a Takke A cMeceil MoXeT BbiTb
BbINOJTHEH NO hopmyne

mH, P, Z 1
ap =0l 1
Ves pBCpTO Ky (A4)

rne H; — tennota cropanus, Ix - k"
Ps — MMOTHOCTb BO3AYXa MW HauarbHol Temnepatype To, Kr - M™3;
C, — TennoemkocTb Bo3ayxa, [Ix - k' - K™ (gonyckaetca npuHmmars pasHoii 1,01 - 103, Ik - k1 - K-1);
To — HauarnbHas MakcumaribHas TeMMepaTypa Boaayxa, 4Nl AaHHOTO pervoHa B Tennbii nepuon roaa, K.

11
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A.2.3 MNMpueegerHblie B A.1 n A.4 pacueTHble hOpMyNnbl NPUMEHSIIOTCSE 4NIS1 Criyyast %4)’5 -G [Chxknp —

HWKHWUIA KOHLUEHTPaUMOHHbLIA Npeden pacnpocTpaHeHus NNameHu roprovero rasa unu napa, % (06.)] v nomelenuii e
cdhopmMe NpsIMOYronbHOro naparuvienenunesa ¢ OTHOLWEHMEM ANWHbI K LWUMpUHE He Bonee nsTw.

KoathcduumeHT yuactus Z ropioHmx ra3oB M NapoB, HarpeTbiX HE Bhille TEMMNEPATYPbl OKPYXXaloWen cpebl Nerkopoc-
NIaMeHsIIoLLMXCS XUAKOCTEN NMPU CropaHuM raso-, Napo- U NbU1eBO3ayLWHOW CMECH ATl 334aHHOIO YPOBHSI 3HAYUMMOCTU

Q(C>5 ), (YPOBEHb 3HAUMMOCTM — BEPOATHOCTb TOrO, YTO 3HAYEHNE KOHUEeHTpaumm C NpeBbICMT 3HaYeHne maTtemaTu-

YECKOTo OXMOAHUA 3TON CryYanHON BENUYUHLI C ) paccumMTbIBalOT No dhopMynam:

npu XHK”P < 0,5 In YHK”P < 0,5 b

5. 10_3 - T CHK”P
Z=—p— P |Gt — 5 | Xuxre - Yoo - Zkres (A.5)
npy Xuknp > 0,5 I'n Yukne > 0,5 b
5.107° .7 Chknp
Z= m P | Co+ 5 |- FZues (A-8)
rae m  — macca rasa unm napos J1BX, noctynaowux B nomeweHve B cootBeTcTBuM ¢ A.2.6 n A.2.7, kr;
b — [OMNYCTUMbIE OTKITOHEHWS! KOHLEHTPaumii Npyu 3agaBaeMoM ypoBHe 3Hadmumoctn Q(C >C),
npveeaeHHble B Tabnvue A.2;
Xuknps YHkNPs Zuknp — PacctosiHmsa no ocam X, Y, Z oT NCTOYHMKA MOCTYNNEHUs rasa unv napa, orpaHmyeHHble Cyxnp
COOTBETCTBEHHO, M; paccunTbiBatoTcs no gopmynam b.1—b.4;
l,b — pnvHa v WwypuHa NoMeLLeHnsl, COOTBETCTBEHHO, M;
F  — nnowaae norna nomeLlLeHus, m?;
C, — npeaskcnoHeHumanbHbIi MHOXUTENDb, % (06.), paBHbIN:

npu OTCyTCTBVIVI noaBW>XHOCTU BOS,D,yLIJHOVI cpeabl ans roproYvnx ra3os
C,=377.-10° 1
o oV (A7)
npv NOABWXHOCTU BO3AYLWHOW Cpedbl AN roproynx rasos

_2.102 . m
Co=3:10% ———, (A.8)

rae U — nogBuKHOCTb BO3AYLWHOM Cpeppl, M/C, NPUHUMAETCA N3 TEXHUYECKOW AOKYMEHTAUMWN HA CUCTEMY BEHTUNALMK
ANsl JAHHOTO MOMELLEHUST,
npy OTCYTCTBMM MOABWXHOCTW BO3AYLIHOW CPeabl ANA NApOB NErkoBOCNNAMEHSIIOWNXCA XNAKOCTEN

01
100 \°
m ) , (A.9)

Co:CH-(CH'pn'Vcs

rae C, — KOHLeHTpaLmsl HACbILEHHBIX MApoB MPU pacyeTHON Temnepartype f,, °C, B Bo3gyxe B nomeweHnn, % (06.);
P — NMNOTHOCTbL NapoB, Kkr/mS.
KoHueHTpauus C,, moxeT 6biTb HavgeHa no dopmyne

100 - P,
Ci= P—OH’ (A.10)

rae P, — paBneHue HacbilLEHHbLIX MApoB MPW pacyeTHON TemnepaTtype (HaxoguTcs No cnpasoYHon nutepatype), klla;
P, — atmocdeproe pasnenue, pasHoe 101 klla.

npy NOABMKXHOCTU BO3AYLIHOW CPeabl AMNsl NApoB NErkoBOCMIIaMEHSIIOWMXCA XUaKoCTel

0,46
m-100 )"
c, =C, (m) : (A11)

12
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Tabnwuya A2— 3HauyeHns JONYCTUMbIX OTKNOHEHUA 8 KOHLEHTpauui npu ypoBHe 3HaumocTu Q(C >C)

XapakTtep pacnpeneneHus KoHUSHTpauui QC >5) S

Ans roproumnx raszos Npyu OTCYTCTBUM NOOBUXHOCTK BO3AYLUHON Cpeapl 0,100 000 1,29
0,050 000 1,38
0,010 000 1,53
0,003 000 1,63
0,001 000 1,70
0,000 001 2,04
Ana ropounx rasoe Npy NOABWKHOCTW BO3AYLUHON cpegbl 0,100 000 1,29
0,050 0C0 1,37
0,010 0CO 1,52
0,003 0CO 1,62
0,001 0CO 1,70
0,000 001 2,03
Ans napoB NerkoBOCTNAMEHSIOLMXCS XKUOKOCTEW NPU OTCYTCTBMM NOABUKHOC- 0,100 000 1,19
TV BO3QYLWHOW cpedsl 0,050 000 1,25
0,010 00O 1,35
0,003 000 1,41
0,001 000 1,46
0,000 001 1,68
Ans napoB NerkoBOCINAMEHSIIOWMXCA XUOKOCTEN NPV NOZBUXHOCTM BO3QYIL- 0,100 000 1,21
HOWM cpenbl 0,050 000 1,27
0,010 000 1,38
0,003 000 1,45
0,001 000 1,51
0,000 001 1,75

V4

0,3

0,2

0,14

0 f T

I
0,2 0.4 0.6 0,8 1,0
X

Pucyrok A.1 — 3aeucumocts koaddmumeHTa Z ot X

YpOBEHb 3HAYUMOCTH Q(C>C_:) BbIOMPAIOT NCX0as M3 0CODEHHOCTEN TEXHONOMMYECKOro npouecca. flonyckaercsa

npurmmare Q(C>C), pasHeim 0,05.

A.2.4 KoapdbuumentT Z yyacTusa naposB HEHArPEeTbIX JIETKOBOCINAMEHSIOIWUXCA XUAKOCTEN NPU CropaHumn napoeos-
AYWHOU CMecH MoxeT ObiTh onpedeneH No HOMOTPaMMe, NPUBEAEHHOW Ha pUCYHKe A.1.
X paccumTeiealoT nNo dopmyne

Gy
—,ecmC, <C*
X=1C T (A12)

1, ecruC,>C*

me C*=¢- Cy;
@ — 3thdexTMBHBIN KOIDDUUNEHT U3BBITKA roPIoYero, NPUHUMaAEMbIN paBHeiM 1,9,

13
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A.2.5 B cny4yae o6palueHns B NOMELLEHUN TOPIOYMX ra3oB, NErkOBOCIINaMEHSIIOLLMXCH UMW FOPIOUMX XKUAKOCTEN npu
onpepeneHnn maccol m, Bxogawen B hopmynel A.1 n A4, nonyckaeTcsl yuutbiBaTe paboTy aBapuHOW BEHTUNSALMK, €CIK
oHa obecneveHa pe3epBHLIMM BEHTUNSATOPAMU, aBTOMATUYECKUM MYCKOM MPU MPEBLIWEHNN NPEAEribHO A0NYyCTUMON
B3pbIBO6E30NacHON KOHUEHTpaUuM U 3nekTpocHabXeHMeM Mo NepBoi KaTeropum HageXHOCTW cornacHo [4], npw ycno-
BWM PacnornoXxeHus yCTPONCTB ANs yAarneHusl BO3Ayxa 13 NoMELLEHUsI B HENOCPEACTBEHHOW GnNn3ocTu o1 MecTa BO3MOX-
HOW aBapwvu.

Honyckaetca yunTbiBaTh NOCTOSAHHO paboTaloLlyio obWweobMeHHYI0 BEHTUNALMIO, 06eCneynBaloLLyI0 KOHLEHTPa-
LIMIO TOPIOYMX ra3oe U NapoB B NOMELLEHWUM, He NPEBLILLAIOLLYIO NpeAerbHO AONYCTUMYIO B3pbIBOOE30NacHYI0 KOHLIEHTPa-
LMIO, PACcCHMTaHHYIO ANA aBapuiiHON BeHTUNsIUMK. YKka3aHHas obweobmeHHasn BeHTUNAUMA AomkHa 6biTb o6opyaoBaHa
pe3epBHLIMU BEHTUNATOPAMU, BKIMIOYAIOLLMMUCH aBTOMATUYECKU NPU OCTAHOBKE OCHOBHBbIX. 3nekTpocHabxeHue yka-
32HHOW BEHTWUIAUMM AOMKHO OCYLLECTBISITECS HE HWDKE YEM [0 NEPBOW KaTeropum HagexHOCTW.

Mpy 3TOM Maccy m roplouMx rasoB UM NMapoB NErKOBOCNIAMEHSIIOWMXCS] UIMU FOPIOHMX XUOKOCTEN, HArpeTbiX Ao
TeMnepartypbl BCMbILLKM W Bbile, NOCTYMUBLUMX B 06beM NomelleHusl, cnegyeT pa3genuTb Ha koadduumeHT K, onpeae-
nsaemel No copmyne

K=AT+1, (A13)

rae A — KpaTHOCTb BoadyxoobmeHa, co3qaBaeMoro asapuitHol BeHTunauveii, ¢ 1;
T — NpogomKUTENbHOCTb NOCTYMNEHUS FOPIOYMX FA30B U NAPOB NErKOBOCNNAMEHSIIOWMXCS U FOPIOYMX XXUAKOCTEN B
obbem nomellenus, ¢ (MpuHMmaeTcs no A.1.2).
A.2.6 Macca m, kr, TOCTYNUBLLETO B MOMELLEHNE MNPV pac4eTHOW aBapuv rasa, onpegensaerca no dopmyne

m=(Va+Vy)pr, (A.14)

rge V. — obbem rasa, BblLEAWEro u3 annaparta, M
a

V, — obbem rasa, Bbileawero n3 TpyGonposoaos, m3.

Mpn atom
V,=0,01-PyV, (A.15)
rae P, — paenexve B annapare, klla;
V — obbem annapata, m3;
Vi= Vi + Vo, (A.16)

roe V,. — ob6beMm rasa, BbilleAwero U3 TpyGonposoaa Ao ero oTKIoYeHUsl, M°;
1T
V2T — obbewm rasa, Bbileawero 13 TpybonpoBoaa nocne ero oOTKIMIoYeHus, m3;

Vir =4T, (A7)

rae g — pacxop rasa, onpegensiembiii B COOTBETCTBUU C TEXHONOIMYECKUM PEFNTAaMEHTOM B 3aBUCUMOCTU OT JaBreHus!
B Tpy6onpoBoae, ero AuameTpa, TemnepaTypbl ra3oBoi cpefbl U T. A., M3 - ¢ 1;

T — Bpewms, onpegensiemoe no A.1.2, c;
Vor =001 Ry (Fi Ly + 3Ly + ...+ r2L,), (A18)

meP, — makcumanbHoe gasnenue B Tpy6onposoge no TeXHONOIMYECKOMY pernameHTy, klla;
Iy o .. p — BHYTPEHHWIA pagnyc Tpy6onpoBoaoB, M;
L, , .. p— AnvHa TpyGONpOBOJOB OT aBApPMItHOTO annapara Ao 3aJBUXEK, M.

A.2.7 Macca napoB XuaKOCTW m, NMOCTYNMUBLUMX B MOMELLEHNE NMPU HANMYUMU HECKOITbKUX WCTOYHWKOB UCNApeHust
(NOBEPXHOCTL Pa3nNUTON XWAKOCTU, NOBEPXHOCTb CO CBEXEHAHECEHHBIM COCTABOM, OTKPLIThIE €MKOCTU U T. N.), ornpeae-
NSIeTCA U3 BbIPaXEHUs:

m=my + Moy + Meg oxps (A.19)
rae m, — Macca XuaKoCTH, UCNAPUBLIEHCS C NOBEPXHOCTU Pasnnea, Kr,
Meux — MAacca XuaKoCTH, UCNAPUBLLIENCS C MOBEPXHOCTEN OTKPBITbIX EMKOCTEW, Kr;

Mg oxp— MACCA XMAKOCTH, CMIAPUBLUEICA C MOBEPXHOCTEN, HA KOTOPbIE HAHECEH MPUMEHSIEMbII COCTaB, KI.

14
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Mpu atom kaxxpoe n3 cnaraemebix B hopmyne A.19 onpegenserca no dopmyne
m=WF,T, (A.20)

rme W — WHTeHCUMBHOCTb McnapeHusl, kr - ¢1 - M~2;
F, — nnowaap ncnapexvs, M2, onpegensiemas B COOTBETCTBMM € A.1.2 B 3aBUCMMOCTM OT MacChl XUAKOCTU me,
BblllelWwen B nomeLleHme,

Ecnu apapuiiHaa cuTyaumsi cBazaHa ¢ BO3MOXHbIM MOCTYMNMEHUEM XMAKOCTU B PacCrbIIEHHOM COCTOSIHUM, TO OHa
JomkHa 6biTb yuTeHa B dopmyne A.19 BReJeHMEeM JOMNOMHUTENBHOMO CNaraeMoro, yHnTbIBaloLWero obLlyo Maccy nocry-
MUBLLEN XMAKOCTU OT pachbINAOWMUX YCTPONUCTR, UCXOAsA M3 NMPOAOIKXUTENBHOCTM MX paboT.

Macca napoB XuakocTH, NOCTYNMBLLKMX B NMOMELLEeHNe Npyu aBapuinHON cUTyaumu, MoxeT BbiTb onpeaeneHa akcne-
PUMEHTaNbHO WMNWU pacHeTHbIM MyTeM.

A.2.8 Maccy napoBe my, Kr, BbilLedLylo B NMOMELLEHNE XUAKOCTW, ONpeaensitoT B COOTBETCTBUM C A.1.2.

A.2.9 VHTeHemBHOCTb Menaperna W, kr- ¢! - M2, onpepensieTcs No cripaBoYHbIM U 3KCMEpPUMEHTarbHbIM AaH-
HblM. [N HeHarpeTbiX Bbile pac4eTHOW TemnepaTypbl okpyatowen cpeabl JIBXK npy oTcyTCTBMM JaHHBIX JOMYCKAeTCs
paccuutbiBath W no cdopmyne

W =10"°%nJM . P, (A.21)
rge n — ko3 ULUMEHT, NpUHUMaeMbii No Tabnuue A.3 B 3aBUCHMOCTM OT CKOPOCTU M TeMNepaTypbl BO3AYLWHOrO NoToka
Hag NOBEPXHOCTbIO UCMapeHus:;

P., — OaBneHWe HacbIWEHHOro napa npy pacHeTHoW Temnepartype tp, onpegensieMoe no cnpaBoYHbIM AaHHbIM, KI13;
M — monspHasi macca, Kr - K - MOIb.

Tabnuuya A3 — 3HaveHune kKospduumeHTa 7 B 3aBUCMMOCTM OT CKOPOCTHU U TeMNepaTypbl BO34YLUHOIO NMoToKa

BHaveHune kosdduumerTta n npu temnepartype °C, Bosgyxa B NOMELLEHUM
CkopoCTe BO3YLIHOIO MOTOKa

B NMOMELUEHWN, M'Ci’] 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 24 2,3

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

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

A.2.10 Macca napoB m, Kr, Npu UCNapeHUN XNOKOCTU, HArpeToON BbilIEe PacHEeTHON TEMMEepaTypbl, HO He Bbille
TeMnepaTypbl KUMEHUsI XUOKOCTU, onpeadensercs no COOTHOLIEHUIO

Cy - M
m=002JM . p, 2, (A.22)

nen

rge ¢, — yaenbHas TennoemMKOCTb XMAKOCTM MpU HadanbHol Temnepatype ucnapenms, [k - kr—! - K-1;
L,cn — yAOenbHas TennoTa UCMapeHWs XMOKOCTW Npu HavanbHOW TeMnepaTtype ucnapeHus, onpeaensemas no cnpa-
BOYHbIM JaHHbiM, Ik - k=1,

Mpy OTCYTCTBUM CMPABOYHBIX AAHHBIX AOMNyCKaeTcs paccynTeiBaTh L, Mo dopmyne

19,173 -10% . BT2

cn = , A.23
(T, +C, +2732°% M (A-23)
rge B, C, — KOHCTaHTbl ypaBHeHWs1 AHTyaHa, onpeaensiemMble No CrpaBoYHbIM  AaHHBLIM - ANS AaBNEeHUS HacbIWEHHbIX
napoe, unamepsieMoro B klla;
T, — HavanbHasa Temnepartypa HarpeTon xuakoctu, K;
M — wmonsipHast macca, Kr - K - MOIb.

dopmynbl A.22 1 A.23 cnpaBeanuebl ANs XUAKOCTEN, HAMPETLIX OT TeMnepaTypbl BCMbILWKU U BbILWE NPU YCIOBUM,
yTO TeMnepaTypa BCMbILKW XUAKOCTU MPEBbILAeT 3Ha4YeHne pacHeTHON Temnepatypsl (&,).
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A_3 PacyeT n36bITOMHOro AaBneHns B3pbIiBa ANA ropiovnx nbinen
A.3.1 Pacuer nabbitouHoro gaenenus AP, klla, npoussogutca no dopmyne (A.4), rae koadduumeHT Z yyactus
B3BELUEHHON MbiNM B FOPEHUN PaccunTLIBAOT No cdopmyre

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

rae F— maccoBasi A0NSA YacTuL NMblNU PasmMepoMm MeHee KPUTUYECKOrO, C MPEBLILEHUEM KOTOPOro aspoB3BeCb CTaHO-
BUTCS HECMOCOBHONW pacnpocTpaHsiTe nnamsi. B oTcyTcTBME BO3MOXHOCTM NOMYYEHUs] CBEACHUA Arsl OLeHKU
BenuumnHel F gonyckaercs npuHumate F = 1.

K nbinsim, cnocobHbiM 06pasoBbiBaTh ropioune MbiNeBo3aylWHbIE CMECH, OTHOCAT AUCTIEPCHbIE MaTepuarbl, Xa-
PaKTepU3yLMECH HANMYMEM NnokKasarternemn noXXapHol onacHOCTU: HUXXHUM KOHUEHTPaUMOHHBIM MNpeaerioMm pacnpoc-
TPaHeHus1 MNaMeHn, MakCcuMmarbHbiM [ABNEeHWEM, pa3BMBaeMbiM NpU CropaHWM MblNeBO3AyLWHON cmecn (6onee
50 kIMa), n cKOpOCTBIO €ro HapacTaHWsl, MUHUMAarbHLIM B3pbIBOOMACHBIM coaepaHneM kucriopoga mervee 21 % (06.).

A.3.2 PacueTHyio Maccy B3BELLEHHON B o6beme NnoMeLleHus Nbinu m, ki, o6pasoBaBLIeics B pesynbrate aBapuit-
HONM cuTyauum, onpegensioTt no gopmyne

mBS + maB

Mm=mN3Cor - Vap - (A.25)
V4
rae Mgy, — pacyeTHasl Macca B3BUXPUBLLEWCS NbINK, Kr;

m,, — pacyeTHasi macca MNbinu, NOCTYNUBLIEN B NOMELLEHWE B pe3ynbraTe aBapuHOW CUTyauum, Kr;

Cs — CTEXMOMETPUUECKAs KOHLIEHTPaLUMA roplovei Nbinv B aspoB3BEcH, Kr - M~5;

V,s — pacyeTHbil 06beM MbineBo3gylwHoro obnaka, 06pasoBaHHONO NMpU aBapuitHOW cuTyauun B o6beme nomeLue-

HUsA, M.
B oTcyTcTBME BO3MOXHOCTM NONy4YeHns ceeaeHun ans pacdeta V,; [onyckaeTcsl NpUHUMaTh

m=mg, + My, (A.26)
A.3.3 PacueTHyl0 maccy B3BMXPUBLLENCA NbINU Mg, ONpeaensioT no dopmMyne
Mgy = Ky My, (A.27)

rae Ky, — [ona OTNOXUBLIEHCS B NOMELWEHWUM MNbINKW, CNOCOBHON NeperT BO B3BEWEHHOe COCTOsIHME B pesynbrate
aBapuiiHon cutyaumn. [pu oTCyTCTBUM IKCEPUMEHTANbHBIX CBEAEHWI O BenuumHe K, AonyckaeTca NpuHW-
matb Ky, = 0,9;
m, — mMacca OTNOXMUBLUEICA B NOMELWEHNN MbiNM K MOMEHTY aBapuu, Kr.
A.3.4 PacyeTHyio Maccy nbinu, NOCTYNMBLLEN B MOMELLEHUE B pe3ynbraTte aBapuiHON cUTyauun, My,, ONpeaensiioT
no copmyne

My = (Mg + qT ) K, (A.28)
rae My, — Macca roprodeit nbuv, BelbpacbiBaemor B NoMelleHne 13 annapaTta, K,
g — Npou3BOAUTENBHOCTb, C KOTOPOW MpoAoIKaeTcs NOCTYNNeHne MbiNeBUAHbIX BELWECTB B aBapyWiHbLIA anna-
paT no TpyGonpoBoAam 40 MOMEHTA UX OTKIIOHEHUs, Kr - ¢ ;
T — Bpewms oTknoveHus1, onpegensiemoe no A.1.2 (), ¢;
K, — ko3thdUUMEHT NbiNeHns, NPEACTABSIIOWMIA OTHOWEHNE MacChl B3BELLEHHON B BO3/yXe Mbilu KO BCE Macce

Nbinw, NOCTYNUBLLEN U3 annapara B nomelleHne. Npu OTCyTCTBUN 3KCMEPUMEHTAITBHBIX AHHbIX O BENUYMHE
K, Bonyckaetcsi NPUHMMATDb:
- K, = 0,5 — andA nbinei ¢ gMcnepcHOCcTbio He meHee 350 MkM;
- K; = 1,0 — ana neineit ¢ aucnepcHoOcTbio meHee 350 Mkm.
BenuuvHny m,, npuHumatot B cootBeTcTBUM ¢ A.1.1 1 A.1.3.
A.3.5 Maccy OTnoXvBLUEICS] B NOMELLLEHWUM MbINIM K MOMEHTY aBapuu onpeaernsitoT no dopmyne

K
My = K—y(fm + my), (A-29)
rae K. — gons ropioyeli nNbinv B obwen macce OTNOXEHUA Nblnw;

Ky, — koachpmumeHT achheKTBHOCTH nbineyGopku. MpuHumatoT pasHbiM 0,6 npu cyxoi u 0,7 — Npy BNaxHOW Mbine-
y6opke (pyuHoi). [lpn MEXaHM3MPOBAHHON BaKyyMHOM Nbineybopke ans poBHOro nona Ky NpuHMMaloT pae-
Hbim 0,9; ans nona ¢ Bei6ouHamm (o 5 % nnowaau) — 0,7;
my — Macca nbinu, ocealowwein Ha TPYAHOZOCTYNHLIX AN YBOPKN NOBEPXHOCTAX B MOMELEHUM 33 NepUos BPEMEHN
mMexay reHeparnbHbiMKU yoopkamu, Kr;
my — macca nbiny, ocealoLelt Ha JOCTYNMHbLIX Ans YOOPKW NOBEPXHOCTSX B NOMELWEHUN 3a Nepuo BpEMEHU MeXay

TeKylwmMn ybopkamm, Kr.
16
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Mop TpyAHOROCTYNHLIMU AJ1sl YOOPKM NNOWAAAMMN NMOAPA3YMEBAIOT TAKME MOBEPXHOCTU B NMPOW3BOACTBEHHbIX MO-
MELLEHUAX, O4YMCTKA KOTOPbIX OCYLLLEECTBISIETCA TONBKO NPpW reHepanbHbIX MNbineybopkax. [JocTynHbiMu Ansa y6opku mecta-
MU SBNSIOTCA NOBEPXHOCTH, Mblb € KOTOPbIX YAANAETCA B NPOLIECCE TEKYLMX MbLeyGopokK (EXKeCMEHHO, €XKECYTOYHO U T. I.).

A.3.6 Macca nbinu m; (i = 1; 2), ocegaowen Ha pa3nNUYHbIX NOBEPXHOCTSIX B MOMELLEHUN 32 MeXyBOpOUHbLIN
nepuog, onpegensetcs no dbopmyne

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

rae My = > M, j — Mmacca nbiu, BblAensiowasics B o6beM noOMELLEHUsT 3a NEPUOA BPEMEHU MeXy reHeparbHbIMK
j
nbineybopkamu, Kr;

M,;; — macca nbinu, Boigensemas eauMHMUen Nbinsiwero o60pyoBaHNs 3@ YKa3aHHbIN Nepuos, K,

M, = Zsz — Macca nbinu, Bbigensiowasncs B 06beM NOMeLLEHUs1 3a Nepuos, BPEMEHU MeXay TEKYLMMMW Nbine-
J
ybopkamu, Kr;

M,; — wmacca nbinu, Boiaensiemas eaMHULEN Nbinsiero 060pyAoBaHNA 3a ykasaHHbIl Nepuop, Kr;
o — Jons Bbigensiowencsl B 06beM NoMeLeHns Neinu, KoTopas yaansaeTcs BuITSHKHBIMWU BEHTUNALMOH-
HbiMK cucTemamu. Mpyn OTCYTCTBMM 3KCMEPUMEHTANbHLIX AAHHLIX O BeNuyMHe ¢ nonaratt o = 0;
By, B — pornv Beigensiowencs B 06beM NOMELLEHNUs NbiK, OCeaaloWwen COOTBETCTBEHHO Ha TPYAHOAOCTYN-

HbIX M AOCTYMHBIX Ansi Y6OpKM NOBEPXHOCTSAX Nomelwenus (B + B, =1).
Mpwn oTcyTcTBUM CBeaeHuiA o koadduumeHTax B n B gonyckaetca npuHumaTte B =1, B> =0.
A.3.7 M; (i = 1; 2) moryT 6bITb Take onpegeneHbl 3KCNepUMEHTaNBHO (MW NO aHanorMn ¢ AenCTeyOWUMKU 0bpas-
LaMu NpPou3BOACTB) B NEpUOA MakcumanbHOW 3arpy3ku obopyaoBaHus no cdopmyne

M; = 3(G;- F)u (i =1,2), (A.31)
/

rae Gyj, Goj — WHTEHCMBHOCTB MbINEOTNOKEHNA COOTBETCTBEHHO Ha TPYAHOQOCTYNHLIX Fy; (M2) ¥ OOCTYNHBIX Fy (m?)
nnowaasix, kr - M2 - ¢~ 1;
Tq, To — MPOMENKYTOK BPEMEHU COOTBETCTBEHHO MeXAY reHepanbHbIMM M TeKylmmK Mbineybopkamm, c.
A.3.8 B tabnvue A.4 npuBeaeHbl TUMWUYHbIE NPeaenbHO AOMNYCTUMbIE 3HAYEHWS U3BLITOUHOIO AABNEHUA C TOMKM
3pEHUs NOBPEXAEHNS 30aHWA.

Tabnuuya A4 — TunuyHbie NpeaensHO AONYCTUMLIE 3HAYEHUS M3GLITOYHOTO AABNEHUA C TOUKU 3PEHUS MOBPEXAEHUA
30aHUN

Creners nopaxenus TunuuHble npefeneHo AoNyCTUMbIE
3Ha4eHUA n3bbITovHOro aasnenus, kMa
MonHoe paspyweHne 3gaHuin 100
50 %-Hoe paspylweHve 3aaHui 53
CpegHue noBpexgeHus 3gaHun 28
YMepeHHble NoBpexXaeHusl 3gaHuii (NoBpexaeHne BHYTPEHHWUX nepero-
popok, pam, ABepen U T. n.) 12
HwxHuiA nopor noBpexaeHns YernoBeka BONHON OaBneHus 5
Manbie noepexgeHus (pa3buta 4acTb OCTEKNEHUR) 3

A.4 Onpepenenne U3bbITOHHOrO AaBNEHUA ANs CMECeN, coaepXaliux roproyume rassi (Mapbl) U NbINU
PacueTHoe n3bbiTouHoe AaBneHne AP anst imbpuaHbIX CMeceil, coaepkallmx ropioumne rassl (Napbl) U Nbiru, onpe-
Aensietca no copmyne

AP=AP1 +AP2, (A32)

rae AP, — u3bbITOYHOE JaBreHue, BblUMCNEHHOe AN roployero rasa (napa) B cootsetcTBum ¢ A.2.1 n A.2.2;
AP, — un36bITOYHOE JaBneHve, BeIMUCNEHHOE Ans FoploYer Nbinv B cooTBeTcTBUM € A.3.1.

A.5 OnpepeneHune N36bITOYHOIO AaBNEeHUA ANA BelecTB U MaTepuanoB, CnocobHbLIX cropaTh Npu B3aumoaen-
CTBUM C BOAOW, KNCNOPOAOM BO3[yXa UNnu Apyr ¢ APyrom c obpaszoBaHuem BOJSH AABME€HUA

PacueTHoe nabbiTouHOEe AaBneHne AP ansi BEWECTB U MaTepuanos, CNOCOBHLIX CropaTtb NPW B3aumMoaencTBum ¢
BOAOW, KMCNOPOAOM BO3fdyXa unu Apyr ¢ Apyrom, onpefensioT no A.2.2, nonaras Z = 1 n npuHumasn B kadvectse H,
SHEPIrUI0, BbIOENAIOWYIOCA NPU MX B3aUMOZENCTBMM (C YUETOM CropaHus NPOoAyKTOB B3aUMOAEWCTBUSI A0 KOHEYHLIX CO-
©VHEHMIT) NN SKCNEPUMEHTANBHO B HATYPHBIX UCNbITAaHUAX. B cnyuae, korga onpeaenuTb BenuynHy AP He npepacrasnsi-
eTCA BO3MOXHbIM, cnegyeT NpMHUMAaTh ee npesblwaowen 5 klMa.
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MpunoxexHune b

MeToa pacuyeTa MaKCUMarbHbIX pa3MepoB B3pbIBOONACHLIX 30H,
OrpaHUYEeHHbIX HUWKHUM KOHLEHTPaLMOHHBLIM Npeaesnom
pacnpocTpaHeHUA NramMmeHU rasoB U Napos XXUAKOCTeW,

pa3mepoB 30H NopaXKeHUsl NpU peanusauuMM noxapa — BCNbIWKU

B.1 Pagnyc Ryknp (M) u BbicoTa Zyknp (M) 30HbI, orpaHMumBaroLpme o6nactb KOHLEHTPaUWNi, NPEBbILIAIOWMX HIXK-
HWI KOHUEHTPaUMOHHLIA npegen pacnpoctpaHenus nnamenun (ganee — HKMP), npyu HenogeuxHOW BO3AYWHON cpepe
onpepenseTca no dopmynam:

Ans ropioymnx rasos (ganee — T)

m 0,33
=78 | —x—— , b.1
Rere (Pr 'CHKI'IP) &1
m 0,33
Z =0,26 r .
HKNP (Pr : CHKI'IP) (62)
ans napos J1BXK
m 0,33
R =78 n , .
HKTIP (Pn . CHKI'IP) ®3)
m 0,33
Z =026 - —"— .
HKIP (Pn . CHKI'IP) (B.4)
rae m, — macca [T, noCTynuBLWEro B OTKPbITOE MPOCTPaHCTBO MPU NOXAPOOMACHOW CUTyauuw, Kr;
pr — nnoTHocTe T Npu pacyeTHOW TemnepaTtype v aTtMochepHOM AaBneHun, Kkr/m3;
my, — macca napos JIBXK, nocTynuBLUMX B OTKPLITOE MPOCTPAHCTBO 3@ BPEMsS UCNAPEHNA, Kr;
pn — nnoTHocTk napoB JIBXK npu pacyeTtHol Temnepatype, kla;

CHknp — HW>KHUI KOHLEHTPaUMOHHLIN Npeden pacnpocTpaHeHvst mnamenu T unu napoe, % 06.

3a Havano oTcueTa ropu3oHTarNbHOrO pasMepa 30Hbl NMPUHUMAIOT FTEOMEeTPUYECKUIA LEHTP NPONuBea, a B cnyyae,
ecnv Ryxnp MeHblue rabapuTHbIX pa3Mepos Nponnea, — BHelWHWe rabapuTHble pasmepbl Nponuea.

Mpn HeoBXOAMMOCTU MOXET OblTh YUTEHO BMUSHWE Pa3nUyHbIX METEOPOSIOMMYECKMX YCOBUIA Ha pasmepbl B3pbl-
BOOMACHbLIX 30H.

B.2 B cnyyae o6pasoBaHusi NapoBO3dyWHON CMECU B He3arpOMOXAEHHOM TEXHOMOrM4eckum o6opyaoBaHnem
NPOCTPaHCTBE W €ro 3aXMraHuy OTHOCUTENbHO CrabbiM MCTOYHUKOM (HanpuMmep, UCKPOW) cropaHue 3ToW CMecu Npouc-
XO4WT, Kak npaeuno, ¢ HeGONbLUMMK BUAUMBIMW CKOPOCTSIMU NnameHu. Mpu 3ToM amnnuTyabl BONHbI AaBNEHWUS Mansl U
MOIYT He MPUHMMATBLCA BO BHUMaHWE MpuW OLEHKe Mnopaalowero Bo3gencteus. B aTom cnydae peanusyetcs Tak Hasbl-
BaeMmblil Noxap-BCrbllka, NPY KOTOPOM 30Ha MOPaXEHWs BbICOKOTEMMNEPATYPHbIMM MPOAYKTaMW CropaHua NapoBo3-
AYWHON CMecy NpakTUYecKU COBMaaaeT C MakCMmanbHbIM pasmepom obnaka NpoAykToB CropaHus (T. €. NOPaXaloTcs B
OCHOBHOM 06bekThl, nonagawime B ato obnako). Paguyc Bo3geicTBuA BbICOKOTEMNEPATYPHLIX MPOAYKTOB CropaHust
napoBo3aywHoro obnaka npv noxape-scnuiwke Re onpeaensietcs hopmynomn

Re =12 Ry, (6.5)

rae Ryknp — TOPMSOHTaNbHLIN pasmep B3PLIBOOMACHON 30HbI, OMNpeaenaembii no gopmyne b.3 HacCTOAWErO NPUNOXEHKSL.
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Mpunoxenue B

MeToa pacyeTa UHTEHCUBHOCTU TENNOBOro U3NYy4YeHUs
npu noxapax NposiMBoB NerkoBocnnaMeHsIIoLWmuxXca
U roproYux xugKkocrten

B.1 MHTeHoMBHOCTBL TENMoBoro nanyuenns q (kBT/m2) ana noxapa nponuea nerkosocrnnamenstiowmxes (BXK),

roptoumnx xuakoctein (MHK), cxuxeHHoro npupogHoro rasa (Cl1IM) cxwkeHHoro yrnesogopogHoro rasa (CYI) onpegens-
eTcs No opmyne

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

rae E; — cpeaHenoBepXHOCTHAA WHTEHCMBHOCTb TENNOBOTO M3NyHeHNst nnamenu, KBr/m?;
Fgq — yrnoBoit koathuumeHT obrny4eHHoCTH;
T — KO3(hDULUMEHT NpONyckaHusi aTMocdepsi.
3HaveHne E; npvHUMAaeTCA Ha OCHOBE MMEIOLLMXCA 3KCMepUMeHTanbHbIX JaHHbIX Ui no tabnuue B.1.

Ta6nwnuya B.1 — CpeaHenoBepxHOCTHasi MNOTHOCTb TEMMOBOIO U3Iy4eHWs MiaMeHn B 3aBUCUMOCTU OT guameTpa
ovara v ygenbHas MaccoBasi CKOPOCTb BbIrOPaHWs Ansl HEKOTOPbIX XUAKUX YINeBOAOPOOHbIX TONMUB

E, kB1/m2, npu d, m m
Tonnueo Y

10 20 30 40 50 kri(m® - ©)
cnr 220 180 150 130 120 0,08
CVYT (nponaH-6yTtaH) 80 63 50 43 40 0,1
BeHawuH 60 47 35 28 25 0,06
[wvasenbHoe TONNMBO 40 32 25 21 18 0,04

MpwvMeyaHue— [na guameTpoB o4ara MmeHee 10 M unu Gonee 50 M cnegyeT NpUHUMAaTL Ef Takoi xe, KakK U
ans ovaroe anametpom 10 m 1 50 M COOTBETCTBEHHO.

Mpu OTCYTCTBUM AAHHBIX AN HEDTU M HEDTENPOAYKTOR AOMycKaeTCs Benuunky E; (KBT/M2) onpeaensite no dopmyrne
E;=140-¢01204+20. (1 - ¢012d) (B.2)

rae d — adbdekTUBHLIA guameTp NPonuea, M.
© — OCHOBaHWe HaTypaneHOro norapudma, pasHoe 2,7.

Mpu OTCYTCTBMM AaHHbIX ANS OAHOKOMMNOHEHTHBIX XNAKOCTel gonyckaetca senmumny E; (kBT/M2) onpepensts no
topmyrne

04-m'-Hy
F=— <
(1 ‘4. 5) (B.3)

rae m' — yaenbHas MaccoBas CKOPOCTb BIrOpanust, Kif(m2 - c);
Hy — ypenbHasa Tennota cropanwa, kbx/kr;
L — panuvHa nnameHu, m.

Mpy OTCYTCTBMM AaHHBIX ONA OAHOKOMMOHEHTHBIX XUAKOCTEN AONYCKaeTCs BenuumHy m', k(M2 - ¢), onpepensite
no dopmyne

.___ 0,001 Hy 54
Ly +C,(T, - T (B4)

rge Lg — ypenbHas Tennota ucnapeHust XuakocTu, K/,
Cp — yAenbHas TENNOeMKOCTb XuakocTu, KIk/(kr - K);
T, — TemnepaTtypa KMNEeHUs XUOKOCTM npu atmocdepHom pasnexun, K;
T, — Temnepatypa okpyxaioLwen cpeabl, K.
[na MHOTOKOMMOHEHTHbIX CMEeCceln XMAKOCTEN [ONycKaeTcs onpegeneHve 3HavyeHui E; u m' no koMNoHeHTam,
NS KOTOPbIX BENUYMHbI E; n m' makcumaribHbl.
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B.2 Ymoso# koadpdmument obnyueHHocTn F; onpeaenaetca no gopmyne

F=JF2+ FZ, (B.5)

rae Fy, Fpy — ®akTopel 06Ny4eHHOCTH ONA BEePTUKANBHOW W MOPU3OHTANBHON NNOWAL0K, COOTBETCTBEHHO, onpeaerse-
Mble Ana NnowaaokK, pacnonoXeHHsIx B 90° cektope B HANPaBMEHUN HAKMOHA MNIAMEHU, NO CreaylowmM HopMynam:

2 2 .
-E- arcth+E.[3 +(b+1) —2-b-(1+a-sln9)]amtg (A : D)+cosex

1 A B B C
Fp=—- (B.8)
T « laret a-b- F2. sing . F?.sin®
arctg | ——p—=—— | + arcly | —p—m—
- (i)+sme—arct a-b- F2 sing + arct F2. sin®
] 9\p)* ¢ |¥¥ F.C 9\ F-c |-
Fu=7- 9 5 ) (B.7)
_|a +b+1)°-2-(b+1+a-b-sing) . arct A-D
A B 9B
a=2t (8.8)
2. X
b=, (8.9)
A=Y@+ (b+12-2-a-(b+1)- sing), (B.10)
B=J(a2+(b-12-2-a-(b-1)-sinb), (B.11)
C = J(1+ (b2 - 1) - cos?e), (812)
b1
b= (b+1)‘ (B.13)
a-coso
E=bfa-sine’ (B.14)

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

rage X — paccTosiHve OT reOMeTpUYecKoro LeHTpa nponvea Ao obny4aemMoro o6bekra, M;

d — abdhexTUBHBIN guameTp Nponvea, m;
L — anvHa nnamexm, w;
® — yron OTKIOHEeHWs1 NNaMeHN OT BEPTUKANW Mog ASUCTBUMEM BETpa.

Ans nnowagok, pacnonoXeHHbIX BHE YKAa3aHHOMO CEeKTOpa, a TakKe B CNyYaax OTCYTCTBUA BeTpa dakTopbl 0b6ny-
YEHHOCTH ANsl BEPTUKANBbHOW W rOPU3OHTaNbHOW MNOWaA0K paccumTeiBaoTes no ¢opmynam B.6 — B.15 u B.18, npuHu-
mas 8 =0.

ApdhexkTnBHBIN gnameTp nponuea d (M) paccuuTbiBaeTca no gopmyne

a=JrF (B.16)

rae F — nnowaak Nponmea, M2,
Anvxa nnamenun L (m) onpegenaetca no ¢opmynam:

npu u, > 1

0,67
L=55.d. (L] —u®?, (B.17)

Pa"Jg'd
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npy u, < 1
0,61
L=42-d- —m s B.18
pa- g -d (8.18)
e

W
U*=-————iL———,

3,m' ~pg -d (B.19)
n

e m' — yaenbHas MaccoBasi CKOPOCTb BbIFOpaHWs Tonnuea, Kr/(m2 - c);
Pa — NNOTHOCTH OKPYXAIOWETD BO3dyXa, Kifm>;

P — MAOTHOCTL HACHILWEHHBIX NAPOB TOMNMBa NpW TemMnepaTtype Kunewms, Kr/ims;
Wy — CKOpOCTb BeTpa, M/c;
g — yckopenue ceobopHoro nagenus (9,81 m/c?).

Yron oTKIOHEHWs NNameHn OT BEpPTUKanu rnog gevcTenem BeTpa 0 paccumtbiBaeTcs no dopmyne
1, npn uy, <1
cos 0 = U5, oy, 21" (B.20)
KoadbcdmumeHT nponyckanna atmocepbl 7 AnA noxapa nponuea onpegensiercs no copmyne

T=exp [-7 - 104 (X=0,5 - d)], (B.21)

B.3 B tabnuue B.2 npeacTaeneHbl TUNMYHBbIE 3HAYEHUA NpeaenbHO AONYCTUMOW MHTEHCUBHOCTU TEMIIOBOMO U3Ny-
YeHUs ANA PasNUYHbIX CTeneHel NOpaXeHUsl YenoBeka U MaTepuarnos.

Tabnuuya B.2 — TunuuHble NnpegensHO AOMYCTUMbIE 3HAYEHUS UHTEHCUBHOCTU TEMNMOBOMO U3NMyHeHUs AN PasfnyHbIX
cTeneHen NopaXxeHusl YenoBeka n NOBPEXOAEHUA MaTepuanos

TuUNnUuHbIE NPeaenbHo AONYCTUMBIE
3HAYeHUA UHTEHCUBHOCTHU
TENNOBOro nanyuexus, KBT/m>

CreneHb nopaxeHus

bea HeraTUMBHbLIX NOCNEACTBMIA B T@YEHUE ONUTENBHOTO BPEMEHU 1,4

BesonacHo gnsa venoeeka B Gpe3eHTOBOW ofexae 42

HenepeHocumas Gone 4epes 20—30 ¢
Oxor 1-i cTeneHun vepes 15—20 ¢ 7,0
Oxor 2-i cteneHun vepes 30—40 ¢

BocnnameHeHwne xnonka-BosiokHa vepe3 15 MuH

BocnnameHeHne gpeBecuHbl, OKpaLeHHOW MAacnsAHON Kpackow no cTpo- 17,0
raHHoW MOBEPXHOCTU; BOCNNaMeHeHne aHepsi

HenepeHocumasi 6onb Yepe3 3—5 ¢
Oxor 1-i cTeneHn yepes 6—8 ¢ 10,5
Oxor 2-i cTeneHun vepes 12—16 ¢

BocnnameHeHne gpeBecHHbl C LUEPOXOBATON MOBEPXHOCTBIO (BMaXHOCTb 12,9
12 %) npu gnuteneHocTM obnyyerust 15 MuH

BocnnameHeHne gpeBeCcUHbI, OKpalLleHHOW MacnAHOW Kpackow no crpo- 17,0
raHHOI MOBEPXHOCTU; BOCMIAMEHeHNe dhaHepsbl
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MpunoxeHune I

MeToa pacuyeTa pasamepoB 30H pacnpocTpaHeHus
obnaka roplo4ux razoe 1 NapoB Npu aBapuu

CywHocTb meToaa

B HacTosieM NPUNOXEHUM YCTAHOBMEH NOPSAOK pacyeTa M3MEeHeHUsl BO BPeMeHW KOHUEeHTpauuun rasa B obnake
npu MIHOBEHHOM BbIGPOCE M HEMPEPLIBHOM UCTEYEHUM CKMKEHHOIO yrneesoaopogHoro rasa (CYT).

1 MrHoBeHHbIN BbIGpoc CYTI

1.1 MrHoBeHHbIN BbIBpoc CYI MOXeT npoucxoguTb Npu MOBPEXOEHUM pesepByapa unuv MHOro annapara, B
koTopom CYI HaxoguTcs nog gaBneHuem.

3a cyeT BHyTpeHHel aHeprum CYT ero maccoBasi 4ons 6 MIHOBEHHO ucnapsietcsl, o06pa3ys ¢ Kanenbkamy Xuako-
cTn obnako aspo3ons. 3a cyeT G6onbLIMX CKOPOCTEN BUXPEBLIX MOTOKOB NMpoucxoguTt GbicTpoe BOBneYeHve B obnako
BO3dyxa M BbicTpoe ucnapeHue ocTtaewelica Yactn CYT.

Maccy Boaayxa Mg, KI, MTHOBEHHO BOBMEKaIOLLYOCS B 0bnako Ans Takoro nenapeHus, paccumTeisaroT no popmyne

(1-6) My - Ly
Cp.a (Ty- Tg)i Xw Ly’ 1

Myo =

rae Mg — Mmacca BbibpolweHHoro CYT, kr;
Cp.a — ypaenbHas TennoemkocTb Bo3gyxa, [x/(kr - K);

Lg — ygenbHas Tennota napoobpasosanusa CYT, Dx/kr;
T, — TemnepaTtypa okpyxawlLlero Bo3ayxa, K;
Ty — Temnepatypa kunenust CYT npn armocdepHoM AasneHum, K;

X, — MaccoBasi oM BOASHLIX NapoB B BO3AyXE;
L, — ypenbHas Temnota napoobpasoBaHus BoAbl, [K/Kr;
8 — maccoBasi JoNns MIHOBEHHO ucnapuslierocst CYT.
S onpegernsoT U3 COOTHOLLEHWS

(r2)

—C, (T, - T,
5:1_exp(M}

L

e C, g4 — ydenbHas tennoemkocte CYT, [x/(kr - K).

1.2 MNpunumatot, 4TO ObpasoBaBweecsa obnako Apendyet NoO BETPY CO CKOPOCTbIO vy = 0,6vy (v — CKOpPOCTL
BETPA) M UMEET B HauanbHbIN MOMEHT (DOPMY UMNMHAPA, BbICOTa KOTOPOro paBHa ero paguycy. C TeueHneM BpemeHu
BbicOTa 06naka yMeHbLLAeTcs1, a paguyc pacTerT.

M3meHeHWe BO BpeMeHW paauyca, BbICOTbl 06naka v KOHUEHTpaumm ra3a B Hem B 3Tol ¢hase (Ha3biBaemon ason
nageHust) onpegensietcsl NyTeMm pelenus metogom Pydre-KyTta (peanv3oBaHHbiM B BUAE CTAHAAPTHON NPOrpaMmel Ha
OBM) cuctembl 06bIKHOBEHHBIX auddepeHumanbHbiX ypaBHEHUN

dmMm o d
d_ta = prrlayav  RiT! + 2pa - (_df) - 7rh, (r.3)
Ma ). ¢ o (Ta=T)+m? (T, —T)B¥S
ar _\dt ) * 5 (r4)
dt M.Cpoa + MyCpg ’
0,5
dr gh - (Pga — M)
G| — .
dt 4 ( pg,a (r 5)
me M, — macca Bo3gyxa B obnake, Kr;
P — MNOTHOCTb BO3YyXa, KI/M>,;
r — paguyc obnaka, Mm;

a,, ap, as, a; — koapduumenTol (a1 =0,7, a, = 0,5, a4 = 1,07, a5 = 0,3 gna knaccos ycron4msoctm A—B (knaccbl yctonum-
BOCTM AaHbl no MNackymnny, Tabnuua .1); 0,24 — ana C—B; 0,16 — ana E—F);
Ri —uncno PuuapacoHna, onpegensemoe u3 COOTHOWEHUA

. 0,48 2.2
Ri= (5:88n°% g/(a% vZ)) (o0 pa) ! pa
h — BbicoTa obnaka, m;
T — Temneparypa obnaka, K;
Tgr — Temnepatypa 3emHON nosepxHocTy, K;
Pg.a — MIIOTHOCTb NAPOBO3AYIIHOTO 06naKa, Kr/m3.
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Tabnwuua N1 — Knaccel ycrorumeoctn atmocdepst no Mackymnny
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Knace TunuyHas Onvcasme norogbl BepTvkanbHoId rpagueHT
no MNackyunny | ckopocTb BETpa, M/c Temnepartypbl, Kim

A 1 Be3obnayno >>>0,01

B 2 ConHeuHo M Tenno >>0,01

C 5 MepemeHHas 06Na4HOCTL B TeYeHWe OHA >0,01

D 5 O6nayHblii AeHb MNn obnayHasi Houb =0,01

E 3 [MepemeHHas obNavYHOCTL B TEYEHME HOUM <0,01

F 2 AcHan HOUb Mueepcma (oTpruaTenbHbIN

rpagueHT)

PelueHnem cucTeMb! BbilWEYKA3aHHbIX YPABHEHUI ABNAKTCA 3aBUCMMOCTN M, =

My (1), T=T(8), r=r(t).

Onsa peweHnsi cUCTeMbl yYpaBHEHWIA HEOBX0AUMbI JONONHUTESIBHLIE COOTHOLIEHWS

My + M,
Pga = M M ’
ANy (r6)
Pa Pg T
B kavectBe KpUTEpUA OKOHYaHMA hasbl NAgEHUA NPUHUMAIOT BbINONHEHWE YCNOBUA
(pg.a - Pa) p 10_3, (r7)
Pg.a
3aBucumocTb h = h(f) HaxoauM U3 COOTHOWEHUA
M, M T,
e =L . 29 (_a] 1]
© [pa Pq ) T ) \zr(t)? (r.8)

1.3 Korga nnoTtHOCTE NApoBO3AYWHOrO 061aka He3HaUMTENBHO OTNIMYAETCH OT NMNOTHOCTH BO3Aayxa (1. €. nocne
OKOHYaHUA Hasbl NaeHus), ero ABUXEHUe onpeaenseTca Kak (aza NacCMBHOW AUCTIEPCUN W ONUCLIBAETCA npouecca-

MK TypOyneHTHON anddyann.

KoHueHTpauwio rasa B ToYke C koopauHatamu (x, y, z) B ase naccvBHON gucriepcun onpeaensior us dopmyne!

2 2
2M, (xc — %0)" +y
Cix,y,2) = ——=—32— exp| - —2__ 7 | exp|-
( Y ) (27’:)1,5_0.-5_0_3 p 20_3 P

TAe o, 0, — CPEAHEeKBaAPaTUYHbIE OTKIIOHEHUS, 3aBUCALLNE OT BENUUMHBI X — Xo;
X, — KoopgwHarta ueHTpa obnaka B HanpaeneHun BeTpa, m;
X, — KOOpAMHATa TOHKM OKOHYaHMA ¢asbl nageHus, m;

oy (X; — Xg)i Oy (Xo — Xp) 3aBUCAT OT Knacca ycTonumMBocTH no Mackyunny.

Mpn X = Xo NPUHUMAETCA Oy = 112,14, o = H2,14;

2

2 2 L9 2 2 .
MPM X; > Xg Oy +0g +05 (X, — Xo) 02 =025 +0%(X; - Xo);

2 HenpepbiBHOE ucteveHune CYI

2
)

Ons onucanms HenpepwbiBHOrO mctedennss CYI ns pesepByapoB MW UHBIX aNnapaToB NpeanonaraeTcs, 4To pe-
3ynbTUPYKCLWan KOHUEeHTpauuA ra3a B NapoBo3gyuHOM obnake ABnAeTcA CyMMOI7I KOHLIEHTpaLl,Mﬁ OT OTAelbHbIX ArNemMeH-

TapHbIX ra30BbIX 06bEMOB U paccHnTbiBaETCA NO cbopmyne

2
n 2Q; (x - X j) 2
Cluy )= Y ——— exp| 0 exp |- L e |- 2 (T.10)
]:1 (27’:) O’W - O-Zf 20-” y] sz
rme Q=m ' — macca CYl B j-M anemeHTapHoM obbeme, Kr;
m — maccoBasi cKopocTb ucteveHus CYT, kr/c;
X; — KOOpAMHaTa UEHTPa j-fo anemeHTapHoro obbema, M
Oy, O — CPeAHEeKBagpaTUHECKVie OTKIIOHEHWS Pacnpeaernennsl KOHUEHTPaLMA B j-M SMeMeHTapHOM obbeme, M.
0y, 0 — ONPenensioT aHaNoTUYHO Oy, Gy B r.1.3.
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Mpunoxenue [}

MeTtog pacyeTa MHTEHCUBHOCTU TennoBoro U3ny4yeHua U BpemMmeHu
CyuleCTBOBaHUA OrHeHHOro wapa

0.1 VHTeHcuBHOCTL Temnnoeoro manydenus g (kB1/mM%) ans orHeHHoro wapa onpegensietcs no copmyne B.1.

[.2 Bennunna E; onpepensieTcsl Ha OCHOBE MMEIOLMXCS SKCMEPUMEHTANBHBLIX AaHHbIX. [lonyckaeTcsi NpUHUMATD
E; paeHoii 350 kBT/M2.

A.3 3naqenne F,; onpepensetcs no gopmyne
D2
F=—F*% —
974 (12 1) (a.1)
rme H — BbiCcOTa UEHTpa OTHEHHOTO Lapa, M;

Dy — adbdekTMBHbIN guameTp OrHEHHOTO Wapa, M;
r — pacctosiHue oT obnyyaemoro o6bekTa 40 TOYKM Ha NOBEPXHOCTW 3eMNU HEMOCPEACTBEHHO NOA UEHTPOM

OFHEHHOTO Wapa, M.
1.4 3ddekTnBHEIN anameTp orHeHHoro wapa Dy (M) onpegensieTca no dopmyne
Ds =6,48 - mP325, 4.2
rAe m — macca npogykTa, MOCTYNMBLUEro B OKpYyXKalolee NpoCTPaHCTBO, Kr.
1.5 Bennunny H gonyckaetcst npuHumaTts pasHon Dy,
Bpewms cyliectBoBaHNa OrHEHHOrO Wapa f (C) onpepensieTca no dopmyne

ts = 0,852 - m%28, (A.3)

1.6 KoadbdmumeHT nponyckaHms atmocdepbl T A4ns OMTHEHHOIO wapa paccymteiBaeTcsl no dopmyre

T=exp [—7,0 1074 . \/rz +H? - %] (f.4)

0.7 B tabnuue [.1 npeacTaeneHbl TUNWYHBIE 3HAYEHUA NpeaeribHO AOMYCTUMbIX 103 TeNMOBOrO U3NyYeHUs npu
BO34EWCTBMM OTHEHHOIO Llapa Ha dernoBeka.

Tabnwunua [O1— TunuuyHble 3Ha4YeHUs NpeaernbHO AOMYCTUMBIX 403 TEMIIOBOIO M3Ny4YeHUsi NPy BO3AEUCTBUN OTHEH-
HOroO Wapa Ha 4YenoBeka

CreneHb nopaxeHus [o3sa TennoBoro usyveHus, J:l»(/M2
Oxor 1-ii cTeneHu 1,2 -10°
Oxor 2-i cTenenn 2,2-10°
Oxor 3-i creneHn 3,2-10°

Mpumedanue— [osy Tennosoro nanyvenus Q, [bx/m2, paccumTbiBaloT no dhopmyne
Q=qf,
1€ § — WHTEHCUBHOCTb TEMMOBOMO U3MYyHEHUs1 OTHEHHOTO Wwapa, Bt/m;

t, — Bpems CywecTBOBaHMS OTHEHHOTO Wapa, C.
g v £, BbIMMCNAIOT B COOTBETCTBMW C HACTOALLMM MPUNOKEHNEM.
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MpunoxeHue E

MeToa pacueTa napaMeTpPOB BONHbI AaBNeHUs
npu cropaHuu raso-, Napo- 1 NbiNeBo3ayLWHbIX cMecei
B OTKPLITOM NPOCTpaHCTBe

E.1 MeToauka konu4yecTBEHHON OLIEHKU NapamMeTpoB BO3AYWHLIX BOMTH AaBNEeHMA Npu cropaHuu raszo-, napo-
M NbUIeBO3AYWHbLIX CMecen

MeToguka pacnpocTpaHsieTcsl Ha criydan Bblbpoca roprovnx rasoe, NapoB UM Nbinu B atMocthepy Ha npoussoa-
CTBEHHbIX OOBbEKTaxX.

OCHOBHbIMW CTPYKTYPHBLIMW 3fIEMEHTaAMW anropuTMa pPacyeToB ABMSAOTCA:

onpeeneHne OXnaaemMoro pexumma cropaHusi obnaka;

pacyeT MakcUManbHOro M3bbITOYHOrO AABNEHUA U MMMNYNbCca dasbl CKaTUA BO3AYLWHLIX BOMH AABMNEHUs Anst pas-
TNNYHbIX PEXNMOB;

onpepgeneHne AOMOSNHUTENbHBIX XapaKTepUCTUK B3PbIBHOW HAarpyaku;

OLEeHKa Mopaarowero Bo3aenCTBuYS.

McxogHbiMM AaHHbIMK Anst pacdeTa napaMmeTpoB BOMH JABMEHWA MNPU cropaHuu obnaka ABnsioTcs:

BW roplovero BeLLecTBa, cogepxalwerocs B obnake;

KOHLeHTpauus roproyero eewectsa B cmecu Cy;

CTEeXMOMEeTPUYECKas KOHLEHTpaLuusa roproyero sewecrsa ¢ Bo3gyxom Cer;

macca roprovero Belectsa, cogepallerocsi B obnake M;, ¢ KOHUeHTpaumen Mexay HWKHUM U BEPXHUM KOHLEH-
TPauMOHHBIM MpedenomM pacnpocTpaHeHus nnamenu. [lonyckaetca BenMuuHy M; npuHumaTth paBHOW Macce roplovero
BellecTBa, cogepaluerocs B obnake, ¢ y4eTom koadduumeHta Z y4acTusl roprovero eewecTea Bo Bapbiee. [pu oTcyT-
CTBMM JaHHbIX koathduumeHT Z moxeT 6biTb NPUHAT paBHbiM 0,1;

yAenbHas Tennota cropaHus ropiovero sewecrsa Eyy;

CKOpOCTb 3BYKa B Bo3gyxe C, (06blMHO npuHMMaeTcs paBHoin 340 m/c);

MHMOPMALNA O CTEMNEHN 3arpOMOXOEHHOCTM OKPYKAILLEro NpocTpaHCTBa;

3hdEKTUBHBIA 3HEpro3anac roproden cMecy E, KoTopbii onpegensaeTca no dopmyne

M, - E,p, C. <Cqy

E= C
M. .E. _.-¢cr ,
T oyl

C >Cy (E.1)

Mpun pacyete NapameTpoB cropaHusi obraka, pacnonoXXeHHOro Ha NOBEPXHOCTU 3eMIn, BenuumHa 3heKTUBHOIO
aHeprosanaca yJBauBaeTcsl.

E.2 OnpegeneHune oxuaaeMoro pexuma cropaHua obnaka

OxXnaaemblii pexxum cropaHvsa obnaka 3aBMCUT OT TWUMNA FOPIOYEro BELECTBA U CTENEHU 3arpoOMOXAEHHOCTU OKpY-
XKaloWwero NpocTpaHCcTBa.

E.3 Knaccudmkaums roprovmnx BewecTs No CTeneHu YyBCTBUTENbHOCTHU

BelwwecTBa, cnocobHble kK 06pa3oBaHMI0 FOPIOYMX CMECEW C BO3AYXOM, MO CTEMEHW CBOEW YyBCTBUMTENBHOCTU K
BO30OYXXAEHMIO B3PbIBHbIX MPOLECCOB pasgeneHsl Ha YeTbipe Knacca:

knacc 1 — ocobo YyBCTBUTENbHLIE BELECTBA (pasmep AETOHAUWOHHOW AYElKM MeHee 2 cm);

Krnacc 2 — 4yBCTBUTENbHBIE BeLECTBA (pa3mep AETOHALMOHHON AYelriku nexut B npeagenax ot 2 ao 10 cm);

Knacc 3 — cpefHe YyBCTBUTENbHBIE BEWECTBA (pa3mep AETOHALMOHHON saqelikn nexvT B npegenax ot 10 go 40 cm);

knacc 4 — cnabo 4yBCTBUTENbHBIE BELWECTBA (pa3mep AeTOHAUMOHHON Aqerikn Gonbwe 40 cm).

Knaccuthmkauma Hanbonee pacnpocTpaHeHHbIX B MPOMBILLITEHHOM NPOU3BOACTBE rOPIOYNX BelecTB NpUBEdeHa B
Tabnuue E.1. B cny4ae, ecnu BewwecTBO He BHECEHO B knaccudmkaumio, ero cnegyeT knaccudmumposarb No aHanorum ¢
MMEIOLLMMUNCA B CMMCKE BelecTBamMu, a Npu OTCYTCTBUM MHMOPMaLUKM O CBOWCTBAX AAHHOTO BELECTBA, ero cnegyer
OTHECTM K Knaccy 1, T. e. paccmaTtpueatbe Hanbonee onacHblin criyyan.

Ta6nuua EA

Knacc 1 Knace 2 Knace 3 Knacc 4
AuetuneH AKpUNoOHUTpUN AueTtanbgervg BeHson
Bununauetunen AkponewH AueToH LekaH
Bopopon BytaH BbeH3uH o-AuxnopbeHson
MapasnH bytunen Bununauetar HoaekaH
M3onponunuutpaTt bytaguen Bununxnopua MeTaH
MeTtunaueTtuneH 1,3-MNMenTagnen [ekcaH MeTtun6enson
HutpomeTan Mponan MN3ookTaH MetunmepkanTaH
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Oxonyanue mabnuust E. 1

Knacc 1 Knacc 2 Knacc 3 Knace 4
Okuchb nponunexa I'Iponm'leH Metunamunx METM.I'IX.HODM,Q
OKMCh aTuneHa Cepoyrnepopg Metunauetar Oxuce yrnepopa
OmunumTpar OTaH MeTunbytunketoH Otunenbenson
3T1unen MeTunnponunketox
Scpuphl: MetunatmnkeToH
AUMETUNOBLIN OxraH
AWBUHUNOBLIN Mupuguu
MeTUNGYTUNOBLIN Cepoeogopoa
CnvpTbr:
Wupokan cpakuma nerkmx yr- METMIIOBLINA
nesoaopoaoe 3TUINOBBLIN
NPONUNOBLIN
aMUIIOBbIA
M300yTUIOBLIN
WM30MNPONUINOBLIN
Lnknorekcau
Smundopmmar
Srunxnopvg

E.4 TennoTa cropaHMa XMMUYECKUX cOeaUHEHUN NPU pacyeTe NONHOro 3anaca 3HeprosbiaeneHus

Mpn oueHKe MaclTaboB MopaXeHWA BOMHAMK AABIEHWA OOMKHO YYMTLIBATLCA Pasnuune XMMUYECKMX CoeauHe-
HWI NO TennoTe CropaHus, WCNONb3YeMOI AnNs pacyeTa MOMHOro 3anaca sHeprosbigeneHna. [na TMNWYHLIX YINEeBOao-
POACE NPUHMMAETCA B pacyeT 3HadeHne yaenbHOW TennoTsl cropanus By, = 44 M/ nA nHbIX ropiovmx BeWecTs B
pacHeTtax Ucrnonb3yeTcs yaensHoe 3Heproseigenenve Eyy = B Eypo. 3aech B — KOPPeKTMPOBOUHbIA napameTp. [ins

YCNOBHO BbIEMNEHHbIX KNaccoB roproynx BelLecTe BeMHMHbl Napametpa 8 npeacTagneHsl 8 Tabnuue E.2.

Tabnuuya E.2

Knaceel roprovux BeLiecTs | B Knacce) ropiouux Bewects B

Knacc 1 Bytunex 1
AueTuneH 1,1 ByragueH 1
MeTtunauetvneH 1,05 1,3-MNMeHTagueH 1
BuHunaueTunex 1,03 3TtaH 1
Okuck atuneHa 0,62 AumeTunacup 0,66
MmapasuH 0,44 Auusonponunoseini acwp 0,82
NaonponunHuTpar 0,41 wony 1
ATUNHUTPAT 0,30 Mponunex 1
Bogopog, 2,73 MponaH 1
HutpomeTaH 0,25 Knacc 3

Knacc 2 BuHunxnopug 0,42
3tunen 1,07 Kymon 0,84
Auatunacup 0,77 MeTunamuH 0,70
OvenHunadmp 0,77 CnupTbl:
OKkncb nNponunexHa 0,7 MeTunoBbli 0,45
AKpOneuH 0,62 3TUnoBbIN 0,61
Cepoyrnepoa 0,32 Mponunoebii 0,69
ByTaH 1 AMUNOBBIM 0,79
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OkonyaHue mabnuypst E.2

Knaccel ropiovnx sewecrs B Knacchl ropioumx BeLlecTs B
LvknorekcaH 1 MeTtunxnopua, 0,12
Auetansgervg 0,56 beH3on 1
Bununauetat 0,51 HekaH 1
beH3uH 1 HoaekaH 1
lekcaH 1 MeTnn6en3on 1
M300KTaH 1 MeTunmepkanTaH 0,53
MupngmH 0,77 Oxucob yrnepoga 0,23
LuknonponaH 1 OuxnopataH 0,24
OTunamuH 0,80 CepoBogopog 0,34

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

E.5 Knaccudukauusa okpyxarolero npocTpaHCTBa NO CTENeHU 3arpoMoXAeHHOCTH

XapakrepoM 3arpoMOXKAEHHOCTU OKPYKaKOWEro NpocTpaHCTBa B 3HAYMTENIBHON CTEMNEHW onpeaensieTcsi CKopocTb
pacnpocTpaHeHusl NrnamMeHn npu cropaHnm obraka u, cregoBaTernbHO, NapaMeTpbl BOMHbI AABMeHNs. XapaKTepucTUKK
3arpoMOXAEHHOCTY OKPYKAIOLWEro NpoCcTpaHCTBa pa3gensiTcs Ha YeThipe knacca:

knacc | — Hanmume gnuHHBIX TPYD, NONOCTEN, KaBEpH, 3anofHeHHbIX FOPIoYell CMEChIo, NMpU CropaHun KOTOPOK
BO3MOXHO OXuaaTb hopMUpoBaHUe TypOYNeHTHbIX CTPYW NPOAYKTOB CrOpaHwsi, MeIoWmMX pasMepel He MeHee Tpex
pasmepoB AeTOHAUMOHHON AYerikv JaHHOW cMmecun. Ecnv pasmep AeTOHAUMOHHOW SHYENKM ANsl JAHHOW CMECH Hen3Bec-
TEH, TO MUHUMAIbHbIA XapaKTEPHbIA pasmep CTPyW NPUHMMAETCs paBHbIM 5 CM Ansi roplovnx BewecTs knacca 1; 20 cm —
ONs1 TOpoYMX BELEeCTB Krnacca 2; 50 cm — ans roproumx BewecTB knacca 3 u 150 cm — st ropiounx BELWECTB knacca 4;

knacc |l — cunbHO 3arpomoxgeHHoe NPOCTPAHCTBO: HaNMUYMe Nory3aMKHYTbIX 06bEMOB, BbICOKas MMNOTHOCTb
pasmMeLLeHus TEXHOMOrnYeckoro o6opyaoeaHus, nec, 6onblwoe KONUYECTBO NMOBTOPSIIOLLNXCS NPEnsiTCTBUN;

knacc lll — cpegHe 3arpoMoXaeHHOE NPOCTPAHCTBO: OTAENBHO CTOSIME TEXHOMOIMYECKUe YCTaHOBKMW, pe3epBy-
apHbIN napk;

knacc IV — cnabo 3arpomoxgeHHoe n cBobogHoe NpOoCTPaHCTBO.

E.6 Knaccudrukauma pexumoB cropaHusa obnaka

Ina oueHkn Bo3gencTBuA cropaHna obnaka BO3MOXHbIE PEXMMbI CrOPaHUA Pa3gensiioTcsl Ha WeCTb KNaccoB no
AnanasoHaMm CKOpPOCTEW MX pacnpocTpaHeHus criegyowmm obpasom;

Knacc 1 — pertoHaums unu ropeHne co ckopocTbio hpoHTa nrnamenn 500 m/c u Gonee;

Knacc 2 — pecnarpaums, ckopoctb ¢poHTa nnamexun ot 300 go 500 m/c;

knacc 3 — pednarpaums, ckopoctb ¢poHTa nnamexHun ot 200 go 300 m/c;

knacc 4 — pecdnarpaums, ckopocTb ¢poHTa nnameHun ot 150 go 200 m/c;

Knacc 5 — pedpnarpauma, ckopocTe hpoHTa NnameHn onpegensetcs no dopmyrne

u=ky M6 (E.2)
rae k; — KOHCTaHTa, paBHas 43;
M — macca roptovero BelLecTBa, cogepallerocst B obnake, Kr;
knacc 6 — gednarpaums, ckopocTb poHTa NnameHu onpegensietcs no popmyne
u=ky MS, (E.3)
rae ko — KOHCTaHTa, paBHas 26;

M — macca roptovero BellecTBa, cogepxallerocs B obnake, Kr;
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E.7 OxxupaeMbin pexum cropaHua obnaka
Oxupgaembin peskum cropaHua obnaka onpegensietca ¢ nomowblo Tabnuusl E.3, B 3aBucnmocTn OT Knacca ropio-
Yero BelecTBa U Kacca 3arpoMOXAEHHOCTU OKPYXKAlOLWEro NpocTpaHcTea

Tabnuua E3

Knacc ropiouero Knacc 3arpomMoxaeHHOCTU OKPYXaIoLWero NpocTpaHcTea
BelwecTea 0 M m v,
1 1 1 2 3
2 1 2 3 4
3 2 3 4 5
4 3 4 5 6

Mpu onpegeneHnn mMakcMManbHOW CKOPOCTU (DPOHTA MIAMEeHU Arsl PEXMMOB CropaHua 2—4 KnaccoB AONONHKU-
TEMNbHO PacCqMTLIBAETCH BUAUMAA CKOPOCTb (hPOHTA NnameHun no cootHowenuo E.2. B Tom cnydvae, ecnu nonydveHHas
BenuumHa 6onblwe MakCMManbHOW CKOPOCTU, COOTBETCTBYIOLLEN AAaHHOMY Kraccy, OHa npuHumaetcs no dopmyre E.3.

E.8 PacuyeT makcumanbHOro u3bbiToHHOro gasneHus u umnynbca ¢asbl CkaTUA BO3AYWHbIX BOJH AaBreHus

MapameTpbl BO3AYLUHEIX BONH AaBneHus (u3bbiTouHoe gaBneHne AP n umnynse dasel cxatua 1) B 3aBucumocTtn
OT paccTosiHUA OT UeHTpa obnaka paccHMTbIBAIOTCA UCXOOA M3 OXMOAEMOrO pexuma cropaHus obnaka.

Knacc 1 pexuma cropaHusa obnaka

PaccunteiBaetcs cooteeTcTByiowee 6espasmepHoe paccrosinve no copmyne

R, =—FR._.,
(i)% (E.4)
P

rme R — paccTosinme OT ueHTpa obnaka, m;
Py — atmoctepHoe gaenexue, Ma;
E — adbdektuBHbIN 3Heprosanac cmecu, k.
Bennuunnel 6e3pasmepHoro naenenna Py, n umnynbe dasbl oxatua I, onpepensiores no cdopmynam (gns raso-,
napo- 1 MbiNeBO3AYLUHbIX CMECEN):

In (P,) =-1,124 — 1,66 - (In (R,) + 0,260 - In (R,))?, (E.5)

In (1) = -3,4217 — 0,898 - (In (R,) — 0,0096 - In (R,)), (E.6)

$opmynel E.5, E.6 cnpaseanueel ana sHavennin R, 6onee 0,2. B cnyyae, ecnu R, menee 0,2, To P, paeHo 18,a B
topmyny E.6 BmecTo R, noacraensietcs BenuunHa R, = 0,14,

Pasmeprle BENUYUHBLI N3OLITOYHOTO AaslneHnsa n nMnynbca d)aSbI cxXatus onpegensitotesa no q)opmynaM:

AP=P, P, (E.7)

113
I+=IX-P3’3-%. (E.8)

E.9 Knacckl 2—6 pexumoB cropaHusa o6naka
PaccunTbiBaeTcs Ge3pasmepHoe pacctosiHne R, OT ueHTpa obnaka no cdopmyne E.4.
PaccumnTbiBaloTCA BenuumHbl 6eapasmepHoro gasnenns (Pyq) v nmnynsca dasbl cxatusa Iy no dopmynam:

p._[u2](o-1) (083 o014
= 2] o )R RZ) (E9)

006 001 00025
Re "RZ TR

IX1=W-(1—0,4-W)-[ (E.10)
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c-1
W= (%) E1)

rge ¢ — CTeneHb pacluMpeHusl MPOAYKTOR CropaHus (4nA raso-, napoBo3AyLlWHbIX CMeceil AoMnyCcKaeTcs NpUHUMAaThLCA
paBHbIM 7, Ansi NbINeBO3AYLHbIX cmecel 4);
u — BUAUMAN CKOPOCTb (HpOoHTA MNameHu, m/c.

B cnyyae gednarpaumm nbineeosdyLuHoro obnaka BenuunHa acheKTMBHOIO 3HEPro3anaca YMHOXAETCA Ha Koad-
dumument (¢ — 1)/o.

®opmynsl E.9, E.10 cnpaseanmesl Ana snauenmin R, Gonblumx BenmumHbl Ry,q = 0,34; B cnyvae, ecrm Ry < Rip1s
B chopmynsl E.9, E.10 BMecTO R, noacTaensietcs BenmumHa Rypq.

PasmepHble BENUUMHLI M36LITOUHOrO AABNEHNA N MNyNbea dasbl oxatua onpeaensiotTes no copmynam E.7, E.8.
Mpw atom B chopmynel E.7, E.8 BmecTo P, 1 I, noacraensotcs BenuunHel Pyq n L.
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Mpunoxenune X

MeTopa pacueTa napaMeTpOB BOMHbI AaBNeHUSA
npu B3pbiBe pe3epByapa ¢ NeperpeTon XuaKocTbio
UNU CXUXEHHBLIM ra3oM NMpU BO3AeNCTBUM HA Hero ovara noxapa

MNpn nonagaHum 3amkKHYTOro pesepByapa Co CxukeHHbIM rasom (CYI) ¢ nerkosocnnamensiowenics (JIBX) wnn
roptodelt (IK) XMOKOCTBIO B ouar noxapa MOXeT MPOUCXOAUTE HarpeB COAEPXKMMOro pedepeyapa 4o TeMneparypb,
CyLLLECTBEHHO MpPEeBbILLAIOILEN HOPMATIbHYIO TEMMNepaTypy KUNEHWs, C COOTBETCTBYIOWMM MOBLILEHWEM AaBneHns. 3a
CYET HarpeBa HECMOYEHHbIX CTEHOK COCY[la CHWXAIOTCA NPOYHOCTHBIE XapaKTEPUCTUKW matepuarna, B pesynbrarte 4vero
npu onpefeneHHbIX YCroBUSX OKa3biBAETCS BO3MOXHBLIM Pa3pbie pe3epeyapa ¢ BO3HUKHOBEHWEM BOMH CXaTus.

PaccunTbiBaloT nokasatens 8, xapakTepu3aylowmii BO3MOXHOCTE BO3HMKHOBEHUSI BOMH cxaTus, no dopmyne

C,(T-T,
_ % (T~ Tom) i "“"), (K1)
rae Cp — yAenbHasa TennoemkocTb xugkon dassl, x/kr K (aonyckaercs npuHumate paeHon 2000 x/kr K);
T — TemnepaTypa >xuakoi dasbl, COOTBETCTBYIOWAA TeMNepaType HACbILWEHHOrO napa npu AaBreHun cpabatbl-
BaHWA NpegoxXpaHUTenbHOro knanaua, K;
Twn — HOpManbHas TemnepaTtypa kMneHusi BelecTea, K;
L — ypenbHasa Tennota ucnapeHust NpyU HOPManbHON Temnepartype kuneHua T,,q, Jw/kr
Ecnn 6 < 0,35, BO3HMKHOBEHUS1 BOMNH oxatusi He npoucxoauT. Mpu & > 0,35 BepoATHOCTb BO3HMKHOBEHUS IAHHOIO
SIBNEHUs1 Benuka.
MabbiTouHoe gaenerne AP n umnynse I' B BonHe gaenenns, obpasylowmecs npu B3pbLiBe pedepsByapa C neperpe-
Ton JIBXK, MK nnun cxunxerHHbM yrneBoaopoaHeim rasom (aanee — CYI) B ovare noxapa, onpegensiotcst no opMynam:

0,33 m0.66 Mg
_ np np .
AP=F -[08- p +3- 2 +5- E 0K.2)
0,66
It =123 “;p ; K.3)
Eetr 6.
My, = (4,52) -1077; 0K4)
Eer=k-cp-m-(T=Tp) (K.5)
rae P, — atmocdeproe paenenwve, kMa (gonyckaeTcs npuHuMath pasHeiM 101 klMa);
r — paccTosiHie OT LeHTpa pe3epByapa 40 00bekTa, NoABepralwerocs Bo3aeiCTBUIO BOMH CKaTus, M;
m,, — npuBedeHHas macca, Kr;
p
E.p — 9tbdekTuBHan sHeprus B3pbIBa;

k — pons aHeprun BOMHbl AaBMNeHUs (gonyckaeTcs NpuHMMaTh pasHol 0,5);
m — macca JIBXK, MK wnu CYT, cogepxaliasics B pe3epByape, Kr;
T, — HOpmanbHas TemnepaTtypa kunexws, K.
Mpn Hanuuun B pe3epByape NpeaoXpaHuTenbHOro YCTPOWCTBA (knanaHa unm MembpaHsl) BenuunHa T onpeaens-
eTca no dopmyne

T — Cp + 27315, 0K.6)

_ B
A- Ig Pval
e P, — B[aeneHve cpabaTbiBaHUsl NPeaoXpaHUTENnbHOrO YCTPOWCTEA;
A, B, C, — KOHCTaHTbl ypaBHEHWA 3aBMCUMOCTU AABMNEHUsI HACLIWEHHbIX NApOB XUAKOCTM OT TemnepaTtypbl (KOHCTaH-
Tl AHTyaHa), onpegenseMbie No CNpaBo4HOW NuTepatype. EavHuubl namepenus P, (kMa, mm pT. cT., atm)
JOIMKHbI COOTBETCTBOBaTb UCMONb3yEMbIM KOHCTaHTaM AHTyaHa.
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MpunoxeHue U

MeToa pacueTa napamMeTpoB UCNapeHUA roploHUX HeHarpeTbIxX
KUAKOCTEN U CXUKEHHBIX YrNeBoaopOoaHbIX rasos

W1 VHTeHcnBHOCTL ucnapenus W, kr/(M2 - ©) AN HeHarpeTbIX XKUAKoCTel onpeaenseTcs no dopmyne
w=10% n.JM R, w.1)

rae n — Ko3hULUUEHT, NPUHUMAEMbIW ANA NOMeLeHWi no Tabnuue M.1 B 3aBMCMMOCTU  OT CKOPOCTH M TEMNEPaTYpLI
BO3AYLWHOMO NOTOKA Hag NOBEPXHOCTBIO UCNapeHuA. [1pu Nponuee >MAKOCTM BHE NOMELLEHUA JOnyCKaeTcs
npuHumaTe 7 = 1;
M — monsapHaa macca XWakKoCTH, KI/KMOSb;
P, — paBneHne HacbIWEHHOro napa npu pacyeTHOW TemnepaType XuakocTu, kla.

Ta6bnwuua WA

CKopocTb BO3AYLWHOTO np: ﬁh::::a:;’:? ??&é‘;’ :I)ingxa
noToKa, M/c

10 15 20 30 35
0 1,0 1,0 1,0 1,0 1,0
0,1 3,0 2,6 24 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

U.2 Mpu BeIBpoce CYI n3 oGopyAOBaHNA, B KOTOPOM XWAKOCTL HaxoauTCa Noa AaBNEHNEM, YacTb NpoaykTa 3a
CYeT BHYTPEeHHeW 3HEepPIMM MIHOBEHHO ucnapaeTca, o6pasya ¢ kanenbkamu XuakocTn obnako asposons. Maccosas

AOMNS1 MIHOBEHHO WCNAaPMBLLENCS XWAKOCTU & onpegensietca no gopmyne

C, (T, -Tp)
—1_ _zp Va~ b/
8 =1 exp[ Lg J {n.2)
rae C, — yaenbHas Tennoemkocts CYT, /(i - K);
T, — TeMmneparypa OKpyalolero Bosayxa, K;
T, — Temnepatypa imneHus CYIN npu atmoccepHom aaeneHun, K;

Ly — yAenbHaa Tennota napooGpasoeanma CYT, I/
MpuHumaeTes, 4To nNpu & > 0,35 BCA Macca XUAKOCTH, HaxoAALWaACA B 060OpYAOBaHWN, 3a CHET B3PLIBHOTO Xapak-

Tepa ucnapeHusl nepexoauT B napokanenbHoe o6nako.
Mpu § < 0,35 OCTaBLIASICA HACTb XNIKOCTU UCNAPAETCA C NOBEPXHOCTU NPOMMBA 3a CHET NOTOKA Tenna ot NoacTH-

naLwen NOBEpXHOCTU K BO3AyXa.
MHTEHCMBHOCTDL MCNAPEHMs XUAKOCTH co cBoBoaHoli nosepxHocTn W, /(M2 - ¢) onpeaensieTcst no cdopmyne

(% - Cs -;os)o'5 T -T) . 0035 - u%® . A4, (Ty - Tp)
Ly - (7,_ t“)O,S (Vg,s .02 . Lg) (n.3)

rge As— koahULMEHT TENNONPOBOAHOCTM MaTepuana, Ha NOBEPXHOCTb KOTOPOro pasnUBaeTCs XMAKOCTb, BT/(M - K);
Cs — yaernbHas TennoeMkocTb matepuana, x/(kr - K);
pPs — MNOTHOCTb Marepuana, Kr/m>;
To — HauyanbHas Temneparypa martepmwana, K;

W =

t, — Tekywee Bpems ¢ MOMEHTA Hayarna ucnapenwms, ¢ (He meHee 10 c);
Aa — K03ththMUMEHT TEMNONPOBOAHOCTN BO3AyXa NMpu Temnepartype Tg;
U — CKOPOCTb BO3AYLIHOTO MOTOKA HAaf MOBEPXHOCTHLIO UCNapeHua, m/c;

d — xapakTepHblii AMaMeTp Nponvea, M;
V, — KMHEMaTWM4eckas BSI3KOCTb Bo3ayxa npu Ty, M2/c.
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Mpunoxenue K

MeToAabl pacueTa pasmMepa CIIMBHbIX OTBEPCTUIA
U3 TexHonoruyeckoro oGopyaoesaHusl (NoA00HOB, OTCEKOB),
UCTeuYeHUs XKNAKOCTU U3 pesepByapa U NMowaau pacTeKaHUs XXUOKOCTU
npu MrHOBEHHOM pa3pylUueHUU pesepByapa

K.1 MeTop pac4eTta pa3mepa CIIMBHbIX OTBEPCTUMN

K.1.1 Hactoawwmin meToa ycTaHaBnvBaeT MOpPsAOK pacyeTa nrowagy CrIMBHOIO OTBEPCTUS B OMPAHMYMBAIOLLEM
KMOKOCTb YCTPOWCTBE (NOoAAoHe, OTCeKe, OrpaxaeHHOM BopTMKaMM yyacTke Lexa, Npou3BOACTBEHHON NITowake U T. 1.),
npu KOTOPOM UCKIIOHAETCsl NEPENMB XUAKOCTU Yepe3 60opT OrpaHnyMBaloOLLErO YCTPOWCTBA U pacTekaHue XuMAKOCTU 3a
ero npegenamm.

K.1.2 B pacuete yumTbIBalOT NOCTYNNEHUE FOPIOYEN XUAKOCTU B NOAAOH M3 annapata B MOMEHT €ro aBapumHOro
BCKPbITWS, BOAbl OT YCTAHOBKU MOXaPOTYLEHUS U BbIrOPaHNE XMOKOCTU C MOBEPXHOCTU MOAAOHA.

K.1.3 B meToguke pacyeTta NpuHATHI criegytowme gonyLweHust:

- NPU BO3HUKHOBEHUW aBapPUMHON CUTyauuy repMeTUYHOCTb CTEHOK annaparta He HapyllaeTcs;

- paspywatoTcsl Tonbko naTpybkM, nexaiime HUXe YPOBHSI XMAKOCTW B annapare, obpasysl CriMBHble OTBEPCTUS,
paBHble anameTpy naTpyOKoB;

- BEPOSITHOCTb OHOBPEMEHHOIo pa3pyLleHust AByX naTpybkoB mana;

- AaBMeHve NapoB HaJ MOBEPXHOCTBIO XUAKOCTU B annaparte B NpoLecce CrNMBAa XUAKOCTU HE MEHSIETC.

K.1.4 Ona npoBegeHus pacyeta HeobXoaMMO 3HAThb:

- KONMM4YecTBO TPyOGOMNpPOBOAOB 1, PACMONOXKEHHbLIX HUXE YPOBHSI TOpPIOYEN XXMAKOCTU B annapare, U nrowab nx
MOMepeYHoro ceueHus o, mM%;

- NMoWaab NoNepeyHoro ceveHns annapara F,, M2

- BbICOTY YPOBHS XMUaKOCTU Hag Tpybonposogamu H, m;

- BbICOTY BopTa noggoHa L, m;

- UIHTEHCVBHOCTb OpPOLLEHWS BOAOW, NOAaBaeMoW U3 yCTaHOBOK MOXapoTyLeHus1, nrowaan nogaoHa 1, Kr/(M2 - ¢);

- CKOPOCTb BbIrOpaHus roproden xupkoctn W, kr/(m - c);

- N3BLITOYHOE AaBneHVe B annapaTte Haf NOBEPXHOCTLIO xuakocTn p, Him2,

Llenbio pacueTta siensieTca BuIGop nnowaam noanoHa F,, M2, n pacyert nnowaam cnueHoro oteepctus f, m2.

K.1.5.Mo 3agaHHbIM UCXOAHLIM AAHHBIM ONpeAensioT CKOPOCTU ncTeveHna Q;, M3/c, MAKOCTM K3 annapaTa yepes
OTBEPCTUS, PaBHbIE CEYEeHUI0 TPYOONpoBOAOB, pacronoXeHHbIX Ha annapare, no dhopmyne

Q= ¢o; ,2gH’ , (K1)

rae = 0,65 — ko3OPULNEHT NCTeUEHUsI XKNOKOCTU Yepe3 OTBEPCTUE;

o; — nnowage cevenns i-ro Tpybonpoeoaa;
g — yCKOpeHue cunbl TskecTH, paeHoe 9,81 m/c%;
H; — BbICOTa ypOBHSA XMAKOCTW Hag, i-M Tpybonposogom.

K.1.6 Mo Hanbonblemy u3 BbIHMMCIIEHHBIX HAYarbHbIX pacxogoe Q,, BbIGMpaloT nrowaas OTBEpCTUsl B annapare u
BbICOTY YPOBHS XXMOKOCTU Hag HUM Hy.

K.1.7 W3 KOHCTPYKTUBHBIX COOBpaXkeHmii BLIGUpaIOT nnowaae nogaoHa Fn, m2.

K.1.8 OnpepgensitoT ko3chdULMEHT M, xapakrepu3aylolwmii oTHoweHne obbema XuaKocTu B annapare kK ob6bemy
XMAKOCTU B NMoAAoOHe

Fa - Hy
m=-=-—"224-—- K.2
FI'I : hmax ( )
me hApax = 0,8L — MakcMmanbHO AONYCTUMBIN YPOBEHb XXMAKOCTM B NOAAOHE.

K.1.9 BblumcrisiioT 06beM XMAKOCTH, NOCTYNAOWE B NOAAOH B €AUHULY BPEMEHW OT YCTAHOBKM MOXapOTYLLEHWS!
(¢ yueToMm Bbiropanusi ropiodest xuakoctn) Qg, m3/c, no cdopmyne

(I-W) F

Q= f, (K.3)

fae p — NNOTHOCTbL OMHETYILAWEN XUIKOCTH, KI/M3,
Mpwn OTCYTCTBMM AaHHBIX CKOPOCTb BbiropaHusa W crnieyeT NnpuHATL PaBHOWM HyIO.
K.1.10 Ecnn m < 1, To nnowaap CNMBHOIO OTBEPCTUA onpedenstoT no dopmyne

Q

f= ,
2ghmax

(K.4)
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K.1.11 Mpu m = 1 nopsigok pacuyerta f cnegyowmii:
K.1.11.1 OnpegensioT Hanop, co3AaBaeMbiil CKaTbIMW rasamu B annapare

_ b
b= pg" (K5)
rae p — NNoTHOCTb BOAbI, Kr/M3,

K.1.11.2 BoMucnawT 3HaveHne napamerpa

b=In Fa(H0+Hp)_ 14 QO ‘ HO
Fa - Pmax Qmax VHO + Hp ' (K-6)

rae Qnax — MakcMmanbHbI pacxoq, XWAKOCTM U3 annapara, onpegensiembii no K.1.5
K.1.11.3 Mo napametpy b ¢ nomowybto Tabnuubl K.1 Haxogat napametp a. Ecnn aanubix Tabnuubl K.1 ana onpepe-
NeHus napameTpa a HeQOCTaTOMHO, TO NapameTp @ onpeaensiioT NyTeM PelweHnsl CUCTEMbI YpaBHEHWUI

b=

th-a K.7)
a=ch -«
Tabnwnua K1 — 3aeucumocTtb napameTpa a ot b
a b a b a b a b

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

K.1.11.4 PaccunTbiBalOT Nnowaas CIMBHOIO oTeepcTusa f, M3, no cdhopmyne

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

K.1.12 BeibupaloT ceveHne oTxogswmx oT nogaoHa Tpybonpoeogdo. f; 13 ycnoewst f; > f.

K 2. UcTeueHue XMOKOCTU U3 pe3epByapa

K.2.1 MeTtop ycraHaBnuBaeT napaMeTpbl MCTEHYEHNS TOPIOYEN XUAKOCTM U3 OTBEPCTUS pe3epByapa Mpu ero pas-
repMeTm3aLmm 1 KONMYeCcTBO XMAKOCTU, NepernvBaBLlleiics Yepe3 obBarnoBaHue.

PaccmatpuBaeTca pesepsyap, Haxogsawmica B obeanosaHum (pucyHok K.1).

hhal

L

PucyHok K.1 — Cxema gns pacueta UCTeHeHUs XXMAKOCTM U3 OTBEPCTUS B peaepByape
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BeopsATcs criegyiowme AONYLWEHUS:

ncTeYeHue yepes oTBepcTUe oaHoasHoe;

pesepByap MMeeT MOCTOSIHHYIO MIoWaAb CeYEHUs Mo BLICOTE;

AvameTp pesepByapa HamHoro 6onblie pasmepoB OTBEpCTUS;

pa3mepbl OTBEPCTUSI HAMHOTO BOrbLUE TOMWMHBI CTEHKK;

MOBEPXHOCTb >KMAKOCTU BHYTPU pe3epByapa ropusoHTanbHa;

TemnepaTypa XMAKOCTU OCTaeTcsl MOCTOSIHHOW B TeYeHWe BPEMEHU UCTEYEHMSI.

K.2.2 Llenb pacueToB 3aknioyaeTcs B onpeeneHnn KONMUYecTBa XuaKoCTH, BLINUBLUENCS Yepes OTBepCTUe pesep-
Byapa Mpu ero pasrepMeTusauum 1 nepenuelleiicsl Yepes obeanoBaHue.

K.2.3 Maccosbiin pacxon xuakoctn G (kr/c) uepes oTeepciue Bo Bpemenu ¢ (¢) onpegensietcst no ¢popmyne

2
p-g- K- Afy

G(t) = G, — 7

t, (K.9)

rme Gy — MaccoBblii pacxop B Ha4arnbHbI MOMEHT BPEMEHH, KI/c, onpegensieMbiil no opmyne

Go=H-P-Anos - 2-9 - (ho = hpey), (K.10)
e p — NNOTHOCTL XUAKOCTH, KM

g — yckopeHue csoboaHoro nagenus, g = 9,81, m/cZ;
U — KO3(hPUUMEHT NcTeUeHus;
Apol — NNOWaaL oteepctus, M2
hpo — BBICOTA PACNONOXEHUs1 OTBEPCTUS], M;
Ar — nnowaae ceueHus pesepsyapa, MZ;
hy — HavanbHas BbicOTa cTonba XuakocTu B pe3epByape, M.
K.2.4 Beicota ctonba xuakocTn B pesepeyape h (M) B 3aBMCMMOCTN OT BpeMeHu { onpegensietcs no opmyrne

2
hit)=hg — -0 .= _t -
p-Ar 2. A
(K.11)
K.2.5 Ycrnoene nepenunea cTpyw xuakoctn (mpu hg > hp,) yepes obeanoBaHue onpegensietcs no gopmyrne
hpor 2 H + ﬁ (K12)

rae H — BbicoTa o6BanoBaHus, M;
L — paccTosiHie OT CTeHkM pesepByapa Ao 06BanoBaHWs, M.
K.2.6 KonuuecTBo xuakoct m (kr), nepenuelLencs Yepes o6BanoBaHWe 3a MorHoe BPeMst UCTEYEHUS, onpeaerns-
etcq no dopmyne

tpour

2 2
cg-ul. A
m= [G(t)-dt =Gy - by — T Thal 42
0

2Ag pour (K.13)

rag fhoyr — BPEMsi, B TEUEHNE KOTOPOro XMAKOCTb NepenmneaeTca yepes o6Banosaxme, ¢ (T. . BpeMsi, B TeUeHWe KOTOPOTO
BbinonHsaeTcsA ycnoewe (K.12)).

K.2.7 Benuuunna fy,,, onpegensercs no gopmyne

[2
-btyb*-4.a.c (K.14)

tpour = 23 )

rae a, b, ¢ — napameTpbl, KOTOpbIe ONpeaensTes No hopmynam:

2 2
g-H 'Ahol
a=—-7F"—, 2.
2L e, (K.15)
G
b=—-—2— 2. K.16
o An (K.16)
c=h-H-L, W (KAT)
u
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K.2.8 B criyuae, ecrm XunaKocTb B pe3epsyape HaxoguTca noz uabbiTouHbIM gaeneHnem AP (Ma), BenvumHa MrHo-
BEHHOIo MaccoBoro pacxoga Gy (kr/c) onpegensietcs no copmyne

2. AP
p+2g-(hy — hpop)”

Go=u~P~Ahoz~\/ (K.18)

Ana onpepenenus konuuecTBa XUAKOCTU, NEpenuBLLelics yepes obeanoBaHne, U BPeMeHn nepenuea cneayet
NPOVHTErPUPOBATL COOTBETCTBYIOLLYIO CUCTEMY YPaBHEHUNW, rae BenuuuHa AP MoxeT OblTb NepemMeHHON.

K.3 PacTekaHue XXxMaKkocTu Npu MrHOBEHHOM pa3pylueHun pesepByapa

K.3.1 MeTop npegycmatpuBaeT pacyeT NOCNEACTBUIA NpU pacnaje pe3epByapa Ha NPUGMM3NTENBHO paBHbIE Mo
pa3smepy 4actu. [pu Takoi noxapoonacHon CUTyauumn 4acTb XPaHMMOW B pe3epByape XWAKOCTU MOXET Nepernutbes
vepes obBanoBaHue.

K.3.2 Llenb pacyeToB 3aknioyaeTcsl B OUEHKE C NOMOLBI0 MaTeMaTu4eckoi Modenu onpegeneHnst JoNn XNaKo-
CTW, nepenueaBLLei Yepe3 obBanoBaHWe NpU MIHOBEHHOM pPaspylleHUW pes3epByapa.

K.3.3 MpuHsaTel cnepyiowme gonyweHus:

paccmaTpuBaeTcsl NIockasi O AHOMepHasa 3aaava;

BPEMS paspylueHusi pe3epByapa MHOIO MEHbLUE XapakTepHOro BPEMEHWU ABWKEHWUSI MMAPOANHAMUYECKOW BOMHbI
0o obeanoBaHus;

XKNMAKOCTb SIBNAETCA HEBSI3KOW;

TPeHWe XNAKOCTU O NOBEPXHOCTb 3EMNU OTCYTCTBYET;

NOBEPXHOCTb 3eMNU ABMSIETCS NNOCKOW, FOPU3OHTaNbHON.

K.3.4 Cuctema ypaBHEHWIA, ONMUCLIBAIOWMX ABUXKEHUE XWOKOCTU, UMEET BUA:

Oh 4 O[(h-hg)-u]=0

o "o
u, 0w, g pl=o (K19)
0t+0x(2 9 h)‘o

rae h — BbicoTa cTONbGa XKNAKOCTU HaZ PUKCUPOBAHHBIM YPOBHEM, M;

hg — BbICOTa NoACTUNAOLLENH NOBEPXHOCTU HaA (PUKCUPOBAHHLIM YPOBHEM, M;
U — cpepHsisl NO BbICOTE CKOPOCTb ABWXEHUS cTonba xmakoctn, m/c;
X — KoopgmHaTa BOOMNb HANPaBMNEHWUS ABUXEHUS XUOKOCTH, M;
t — Bpewms, ¢;
g — yckopeHue csobBogHoro nagenus (9,81 m/c2).
lpaHW4HbIE YyCNOBUSI C y4ETOM reomeTpum 3agaqum (pucyHok K.2) umetot Bua:
on  _y,
xlyg (K.20)
u|x=0 =0; (K.21)
ohl  _qo
oxl,_, = (K.22)
142 _ \302
u| _ %, ecnu h>a.
x=b ’ (K.23)
0, ecnn h<a

rge a — BbicoTa obBanoBaHus;
b — paccrosiHne oT ocu pe3epByapa A0 o6BanoBaHus.
K.3.5 Maccoeas gons »makoctv Q (%), nepenueLueiics Yepes o6BanoBaHNe K MOMEHTY BpeMeHn T, onpegenserca
no dopmyne

T
IUN - (hN —a) -dt
0

rae Uy — CPeaHAs Mo BbICOTE CKOPOCTb ABWKEHWA cTonba xugkocTu npu x = b, Mic;
hy — BeicoTa ctonba xmgKocTn Npu x = b, M;
hy — HavanbHaa BeicoTa cTonba XMAKOCTM B pesepByape, M;
R — wwupwuHa pesepByapa, M.
Mpadhmk pacHeTHON N IKCEPUMEHTANBHOW 3aBUCUMOCTEN MacCOBOW OONM nepenueluencs Yepes obBanosavne
xugkoctm Q oT napameTpa alhy npeacraeneH Ha pyucyHke K.3. 35
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T

Py
~
xy

b

PucyHok K.2 — TunuyHas kapTvHa ABWXEHUS XMAKOCTU B 0BBanoBaHuv npu MrHOBEHHOM paspylueHun pesepByapa
----- — YPOBEHb HavanbHOro cronba XuakocTu;
——— — YPOBEHb XWAKOCTU B NPOMEXYTOUHbI MOMEHT BpEMeHW (pesynbTarbl pacyera)

Q, %

50—

40

20—

10

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

Pucyrok K.3 — BasncumocTb gonv nepenviseiics vepes obeanosaxue xugkoctu Q ot napamertpa alhy:
1 — pac4er; 2 — 3KCnepuMeHT
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Mpunoxenue J1

MeTtoa pacyeTa NpPOTUBOMNOXAPHbIX napoBbIX 3aBec

1.1 O6bwume TpeboBaHun

[MpoTnBOnoOXapHas napoBasi 3aBeca npegHasHayeHa gns NpeaoTBpPaLLEeHUs KOHTAKTa roproYmx rasoBbiX CMeCcewn,
obpasylowmxca Npu aBapusx Ha nNpeanpuaTusax HedTeXMMUYecKon U ra3oBON NPOMbILWNEHHOCTU, C UCTOYHUKAMUN 3aXU-
rauus (Hanpumep, ¢ HarpeBaTenbHbIMK neYamu). 3aBeca gormkHa obnagatb 4OCTATOYHBLIMU MIIOTHOCTLIO U JanbHOGO-
HOCTbIO, UCKINIOYAIOLLMMM NPOCKOK FOpIoHel cMecu B 3awmiaemMyto 3oHy obbekra. BoinonHexnue atux tpebosaHui goctu-
raeTcs onTUMarnbHON KOMMOHOBKOW KOHCTPYKUWM YCTPOWCTBA, BOCMPOW3BOASILLENO 3aBECY, U pac4yeToMm napameTpoB
3aBecbl. MeTog BKMOYaET TONbKO pacyeT YCTPOWCTBAa, BOCMPOM3BOASALLEro NapoBylo 3asecy. Pacyer marncrpanbHoro
naponposoga npoBoAUTCS Mo OOWEen3BEeCTHBIM METoZaMm.

1 2
8
x 1
2 R il
L] 1A
'

|
/é 4 /K;//
i 5 3

1
s

[ — | —_/ 3
===
/ 4
i i .
g ap 5
x
=f— 4
L. — — f—
2

Pucyrok J1.1 Cxema ycTpoWcTBa gnsi Co3aaHusi NapoBoOn 3aBecChl

1 — 3awmulaembin 06beKT; 2 — orpaxaeHue; 3 — onopa KonnekTopa; 4 — KonnekTop; 5 — ApeHaxHblid BEHTUIb,
h — BbICOTa BEpXHel KPOMKU OrpaxeHWs Haz KONNEKTOpoM; fg — BbICOTa OMopbl; X — paccTosHue OT KonnekTopa
A0 3auuLaeMon CTOPOHbl 06beKTa; X, — paccTosHWe OT Orpax/aeHus [0 Konnekropa

J1.1.1 YerpoictBo ans cosaaHusi NapoBol 3aBeckl (pucyHok J1.1, paspes v nnaH) npeacTaBnseT coboi KonbLeBon
Tpyb4aTbi konnekTop 4 , BAONb OCY KOTOPOro Mo BCEN BEPXHEN 4acTu NpoCBepsieHbl OTBEPCTUA OQUHAKOBOrO AnameTpa
Ha paBHOM paccTosiHumn apyr ot apyra. Ouametp (Dyon) v anuHy (Lyon) KONNEKTopa, konuyectso (n) v guametp (dp)
OTBEpPCTUI onpeaensioT pacyetom no dopmynam cooteetcreeHHo J1.8; J1.2; 1.7 n 11.4.

J1.1.2 Konnektop pacnonaraercs Ha MeTanin4yeckux, GETOHHbLIX UMM KUPMUYHBLIX onopax 3, BbICOTa KOTOPbLIX A0IK-
Ha BbiTb He meHee 0,2 M.

J1.1.3 Paccrosihme OT Konnekropa 4o 3awmwaemMoro o6bekTa onpeaensoT pacHeTom.

J1.1.4 Konnektop AOMKEH UMETb APEeHaXKHbIE BEHTUNM 5 ANs Criycka KOHAEHcaTa Ui aTMOChEepHbIX 0CagKOB.

J1.1.5 Baonb ocu konnexkropa ycraHaBnMBaloT XeCTKOe ra3oHernpoHNULAeMoe orpaxaeHue (NMCTOBOE XKeneso unu
KMPNUYHasa cTeHa) Ana npeaoTBpalieHns NpoTeKaHUs roprlovert CMecu Mexay OTAENbHLIMU CTPYSIMU B Ha4anbHOM
yvacTtke 3aBechbl. BepxHaa kpomka orpaxaeHust gomkHa obime ot 0,4 go 0,6 m Bbiwe konnektopa. PaccrosHue mexay
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KOMMEKTOPOM W orpaxgeHnemM onpegensior pacqeToM. [Mpoembl B orpaxaeHusiX JOSKHbI BbiTe NMOCTOSAHHO 3aKPbIThI
NNOTHLIMU ABEPAMM.

J1.1.6 TpaekTopus CTpywn 3aBeChl AOMKHA MPEBbIWATHL 3alMILAEeMyl0 30Hy. BbicoTy 3aBechkl Hag 3aluMLLAeMOon 30-
HOW onpedensioT pacyeTom. [ns BelcokMx 0OBEKTOB 3aBeca MOXET ObiTb BbINOMHEHA MHOMOCEKUMOHHON B BepTUKarb-
HOM HanpaeneHun.

J1.1.7 Onsa obecneveHusi paBHOMEPHON pasgaqu napa no AnunHe Konnektopa HeobxoguMmo, YTobbl OTHOLIEHWUE
CYMMapHON nrowaan OTBEpPCTUM K MIowaan MonepeYvHoro ceveHns konnekropa 6bino meHbwe wunu pasHo 0,3.

J1.1.8 Temnepatypy Bo3gyxa npu pacyere criegyer NpUHUMaTh paBHOWM cpeaHen ans Hanbonee xonogHoro (3uMHe-
ro) nepuoaa BpemMeHu, XapakTepHoro Ans AaHHOro reorpaduyeckoro pamona.

J1.1.9 CkopocTb BeTpa npu pacueTe crnegyet NpvHUMaTh PaBHOW cpedHel ckopocTu Anst Hambonee BETPEHOro
nepuoga, XapakrepHoro Aansi 4aHHOro reorpaduyeckoro panoHa.

J1.2 Nopspok pacyeTta napameTpoB NapoBON 3aBeChl

MexogHbiMM BEMMYMHAMK ANsl pacyeta napameTpoB 3aBechl MPUHUMALOT:

Jaenenve (pq4) M ygenbHbili 06bem (V) Nnapa B konnekTope 3aBechl;

ckopocTb BeTpa (W;);

NNOTHOCTE pg (Temnepatypa f;) Bo3gyxa;

BbicoTa (H) n nepumeTp (P) 3awmiaemMoli 30Hbl 06bLeKTa;

BbICOTa BEPXHEW KPOMKU orpaxgeHwsi Hag konnektopom (h);

BbICOTa Onopbl konnekropa {(hg).

J1.2.1 PaccunTbiBaloT cnegyowme BeNUYmnHbI.

N.2.1.1 PaccTtosiHne X, M, OT KONMeKropa 3aBechbl 40 3allMaeMoro oobekra

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

rae H — BbICOTa 3alULLAeMON 30Hbl 00bLEeKTa, M.
J1.2.1.2 Onuvna konnekropa Ly, M

Leon = P +8X, (.2

rae P — nepumeTp 3awwmiaemoro obbekra, M.
11.2.1.3 /IHTeHCMBHOCTL NoAauM napa U3 OTBEPCTUI konnektopa py Wy, ki/(m? - c)

p, \KHIIK
; (n.3)

21K
K P P2 2
w.= [2. K _.F1 ||F2 _| 22
o= 2 s (2] (5

e pg — NNOTHOCTb napa, Ki/im>;
W, — ckopocTb Bbixoga napa, m/c;
p1 — AaeneHue napa B konnektope. Ma;
V, — ygenbHbil 06bem napa B konnekrope, m3/kr;
p> — aTmocdepHoe aaBnenue, Ma;
K — nokasarenb agunabatbl napa (gna neperpetoro napa npuHsat K = 1,3, ana HaceiweHnHoro napa K = 1,135).
N.2.1.4 OuameTp oTBEepCTUI Ha KonnekTope dy, M

15
dy = (pBWBJ . H'Y®

A (n.4)

me p, — NNOTHOCTb BO3fyxa, Kiim3;
W, — ckopocTtb BeTpa, M/c.
Ecnun no ycnosusim pacueTa 3agaeTca guameTp oTBepCTui dp, TO cnefyeT onpeaenutb BbiCOTY 3aBeckl H,, M

AL
H. = X0'333 . d0,667 . ,
3 PpoWo (N.5)

J1.2.1.5 PacctosHus mexay oteepctuamu I, m
h
I= 20° (n.e)

rae h — BbicOTa BEpXHEN KPOMKM OFPaXOAEHUS Hag KOMMeKTopoM, M.
11.2.1.6 KonnuecTBo OTBEPCTUN N, LUT.

L
n= KIO" +1, n.7)
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11.2.1.7 OAnametp konnektopa Dy, M

11.2.1.8 Pacxog napa G, kr/c:

rge hg — BbICOTa OMOPbI KOMMEKTOPa, M.

Dyon = 183dj \/n_1

G,=0785-¢-d§-n-pgy-W,,

rae ¢ — koadduumeHT pacxoaa napa vepes oreepctue (¢ ot 0,6 go 0,8).
11.2.1.9 Obwasn BbicoTa OrpaxaeHns o, M:

horp = h + hg,

J1.2.1.10 PaccTtosiHue OT orpaxgeHus oo konnekropa Xq, M:

J1.2.1.11 Onmna orpaxaenust Loy, M:

X; = 0,25h,

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

(n.9)

(1.10)

(n.11)

(n.12)

YkasaHHbIA NOPSAOK pacyeTa NPOBOASIT NOCMe OPUEHTUPOBOYHOTO BbiGOpa 3HaYeHWid JaBNeHUs napa u guamer-

pa oTBepCTMI B konnektope no tadénuue J1.1.

Ta6nwuuya J1.1 — N3meHeHne BLICOTbI 3aBECHI B 3aBUCUMOCTM OT gnameTpa OTBEpPCTUA W gaBneHusl napa

P, dy, MM
5
10°Ma 3 4 5 6 7 8 9 10
W, =2 wlc
3 3,30 4,05 4.7 53 5,9 6,5 7,0 7,5
4 4,00 4,80 55 6,3 7,0 7,6 8,2 8,7
5 4,50 5,40 6,3 7,2 7,9 8,7 9,3 10,0
6 4,85 5,80 6,7 7,7 8,5 9,3 10,0 —
7 5,25 6,30 7,3 8,3 9,2 10,0 — —
8 5,50 6,60 7,6 8,7 9,5 —_ — —
9 5,75 7,00 8,0 9,2 10,0 —_ — —
10 6,15 7,40 8,5 9,8 —_ —_ — —
12 6,70 8,00 9,3 11,0 —_ —_ — —
14 7,10 8,50 10,0 —_ —_ —_ — —
16 7,50 9,00 —_ —_ —_ —_ — —
W, =3 wmic
4 2,60 3,20 3,70 4,20 4,60 5,0 55 5,80
5 3,00 3,60 415 4,80 5,25 57 6,2 6,60
6 3,20 3,90 4,50 5,15 5,70 6,2 6,7 7,15
7 3,50 4,20 4,85 5,50 6,10 6,7 7,2 7,70
8 3,65 4,40 5,20 5,80 6,40 7,0 7,6 8,10
10 410 5,00 5,70 6,50 7,20 7,9 8,5 9,10
12 4.40 5,40 6,20 7,00 7,80 8,5 9,2 9,80
16 5,00 6,00 6,90 7,80 8,70 9,5 10,3 —
W, = 4 mic
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 51 5,90 6,4 6,9 7,4
15 3,60 4,40 5,00 57 6,30 6,9 7.4 8,0
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OkoHyaHue mabnuust J1.1

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

4 —_ —_ 1,84 2,10 2,30 2,54 2,75 2,90
6 —_ 1,95 2,25 2,57 2,82 3,10 3,34 3,60
8 —_ 2,20 2,52 2,90 3,20 3,50 3,80 4,00
10 2,10 2,50 2,85 3,16 3,60 4,00 4,30 4,60
12 2,20 2,65 3,06 3,40 3,85 4,20 4,60 4,90
15 2,42 2,90 3,86 3,82 4,25 4,60 5,00 5,35

MpumevaHns

B tabrnmue /1.1 B BepTMKanbHoOW rpade gaHbl 3Ha4YeHUs1 A4aBrNeHUsl napa, B ropu3oHTanbHOW — gnameTpbl OTBEp-
CTUI, a B NepeceyeHn ropu3oHTarbHbIX U BEPTUKANbHbIX rpad — BbICOThI NAPOBbIX 3ABEC (BbICOTA 3alLMLLAEMbIX 30H) B
MeTpax.

Tabnuua J1.1 coctaBneHa ans ckopocTel BeTpa 2, 3, 4 1 6 m/c. MNpu 6onbLIKMX CKOPOCTAX BETPA YKa3aHHbIE BENUYU-
Hbl crieyet NPUHMMAaTL TakuMK Xe, 4To 1 ans 6 m/c. Tabnuua gaer BO3MOXKHOCTb OUEHUTH HEOOXOAMMOE 3HaYeHue
OaBrneHust napa u COOTBETCTBYIOWMI eMy OuaMeTp OTBEpCTMI Anst obecnedveHusi TpebyemMon BbICOTbI 3aBECHI (BbICOTbI
3awmuaemoro obbekra).

Insi ogHOro u TOro ke AaBneHusi napa BbicoTa 3aBeckl OyaeT TeMm Gonblie, YeM Gonblue AnameTp OTBEPCTUN.
OpHako ¢ yBenuueHueMm auameTpa OyaeT yBenuumeatbes M pacxog napa. Crnegyet noabupaTe AaBneHue napa v gua-
MeTp OTBEpPCTUIN TakuM obpasom, 4Tobbl Obinu obecnedeHbl TpebyeMasi BolcoTa 3aBechl U Hanbornee SKOHOMMWYHbIN
oT160p napa. AnameTtp oTBEpCTUIA cregyeT NPUHMMATbL HAMMEHBLWWM M3 BO3MOXHOIO (HO HE MeHee 3 MM) Ans KaXaoro
AaBrieHns napa.
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MpunoxexHne M

TPEGOBaHMH K BogsAHOMY OpoOLUeHUID TeXHONOrn4yeckoro oGopy,qOBava

M.1 Ons npegoTtepalueHnsl yBenvueHus maclutaba aBapum npu noxape TexHornorndeckoe obopyaoBaHue Npous-
BOACTBEHHbIX OOBLEKTOB JOIIKHO ObiTh 3alMLLEHO OT TEMNOBOro U3Ny4eHWss YCTAHOBKAMMW BOASAHOIO OpOLWEHUs (noxap-
HbIMK MadeTHBIMKM CTBOMNaMM, CTALMOHAPHBIMU YCTAaHOBKAMMW BOASIHOTO OPOLLEHUS).

M.2 lMoxapHble nadeTHble CTBOMbI YCTAHABMNMBAKTCA:

- Ha HapyXHbIX ycTaHoBkax kateropuint AH, BH v BH — ans 3awmTel KONMOHHbIX annapaTtos BbicoTon Ao 30 M,
cogepxawumx roprodre rasel (IT), nerkoBocnnamensiowmecs (J1BXK) u roproumne xmpkoctu (MXK), a Ha HedprenepepabaTtbi-
BalOLUX, HEDTEXUMNHECKUX, XMMUYECKUX W rasonepepabaTbiBalowmx NpeanpusitTusix — Ans 3awmTtsl annapaTtos n o6opy-
posanus, cogepxawumx [T, NIBX n MXK;

- Ha CbIpbEBbIX, TOBAPHbIX U MPOMEXYTOYHbLIX Ckrnagax (napkax) — Ansl 3almTbl WAapPOBbIX U FOPU3OHTArBbHbIX
(UMNMHAPVYECKMX) pe3epByapoB CO CXWXEHHbIMU yrneBogopogHeiMu rasamm (CYT), JIBXK n MK nog aaenexHnem;

- Ha cnuBOHanuBHLIX actakagax CYT, J1IBXK w DK — ans 3awmtbl KOHCTPYKUMIA 3CTakag U UMCTEPH NOOBWXKHOMO
cocTasa.

M.3 JlacheTHble CTBOMbI YCTAHABNMBAIOT CO CTALMOHAPHBLIM MOAKITIOYEHUEM K BOOOMNPOBOAHOW CETMW.

M.4 Konu4ectBo 1 pacnonoxeHue nacerHbIX CTBOMOB ANs 3almThl 060pyoBaHusl (KpOME pesepByapoB), pacno-
NOXXEHHOIrO Ha HapyXHOW yCTaHOBKe, ONpeaensiioT, MCXOA4A U3 YCroBWUI OpOLIeHUs 3awumuaemoro obopyaoBaHusl He
MEHee YeM OJHOWN KOMMaKTHOW CTPpyew.

Konun4ecTtBo n pacnonoxeHue nadeTHbIX CTBONOB Ans 3awmTthl pedepeyapoB ¢ CYI u JIBXK nog aaenenmnem onpe-
OensioT U3 YCrOBUA OPOLLEHWS KaKAON TOUKU pe3epByapa HE MEHEe YeM OHOW KOMMNAKTHOW CTPyemn.

OpoleHre NpoBoasiT OAHOBPEMEHHO TOPSILLENO U CMEXHBIX C HUM pe3epByapoB (KOIOHH).

M.5 NagheTHble CTBONbI ANs 3aWMTbLI OTKPbITLIX KENe3HOAOPOXHbLIX CIIMBOHAMNMBHBIX 3CTaKaf, Kak OJHOCTOPOHHUX,
TaK U ABYXCTOPOHHMX, AOMKHbI ObITb pacnonoxeHsl Mo 06e cTOpoHbI 3cTakagbl C TakMm pacyeTom, YTobbl obecneunsa-
1NOCb OpOLUEHME K&XKOOW XKENE3HOJOPOXKHOW LIMCTEPHBI U KaXOOW TOYKM KOHCTPYKUMKM 3CTakagbl No BCEW €e AnuHE He
MEHee YeM OBYMSI KOMMAKTHBIMU CTPYSIMM.

M.6 JlacbeTHble CTBONBI cnedyeT yCTaHABNMBATL HA PACCTOAHUN HE MEHee:

- 15 M OT 3awuwaemoro ob6opyAoBaHUA HAPY)XXHON YCTAaHOBKM, XENe3HOAOPOXHOW CMMBOHANMBHOW 3CTakagebl,
KENe3HoJOPOXKHbIX LMCTepH. [lonyckaeTcs yMeHbLueHne paccTosiHusl OT nadeTHOro cTeona [o 3awmuaemoro obopyao-
BaHus go 10 M npy ycnoBmu Hanuuusi ay6nupyowmx nadeTHbIX CTBOMOB WUITM NPUMEHEHUST IMCTAHLIMOHHO YNpaBIsieMbIX
UM OCLIMINININPYIOLLUX NAPETHBIX CTBOMOB;

- 10 M OT ocy CTeHKku nnu obBanoBaHus pe3epByapoB (BHe 06BanoBaHUsi UNKM OrPaXaaloWmX CTEH pe3epByapoe).

INadbeTHble CTBOMbI M KX YCTPOWCTBA yNpaBNeHUs He JOMyCcKaeTCsl pa3MellaTb B 30He AEWCTBUS NapoBLIX 3aBEC
nevem.

M.7 JlacbeTHble CTBOMbI ANs 3aWwmMThl HA3eMHbIX (Haa3emHbIx) pedepByapoB ¢ CYI v JIBXK nog paBneHvem, a Takke
KENe3HOAOPOXKHbIX CIMBOHAMNMBHLIX 3CTaKaz AOIKHbI YCTAHABNMBATLCS HA creuuvanbHbIX NnadeTHbIX BbIWKax.

OnTumankbHylo BbICOTY NnadeTHbIX BbIWEK WM pacrnonoxeHne nadeTHbIX CTBOMOB credyeT onpeaensts ucxoga U3
BbICOTbl U pacrnonoxeHusi 060pyaoBaHus, YITOB HAKIOHA U PaccTosiHWS nadeTHOro CTBoMa oT 3almuaemoro obbekra.

B HeobxogumbIx cnyyasx AOMNyckaeTcs NPUMEHEHUE OCLUUNIMPYOLWMX NadeTHbIX CTBONOB.

M.8 TMpu BbICOTE KOMOHHLIX annapaTtoe 6onee 30 M KX 3awuTy Ha BeicoTe Gonee 30 M cneayeT oCywWweCTBNATL
CTaUUOHAPHBLIMKY YCTAHOBKAMU OPOLLEHUSI.

B Tex cnyvasix, korga 3almTa KOrMOHHbIX annapaTtoB unu Apyroro 060pyaoBaHms nageTHbIMU CTBONaMU HEBO3MOX-
Ha unn HeuenecoobpasHa, Ux crnegyeT 3aWwylaTb CTauMOHaAPHBIMM YCTAHOBKaMM BOASIHOMO OPOLLEHWS HA BCHO BbICOTY.

M.9 Pesepeyapbl ¢ CYI u JIBXK nog gaBneHveM B CbipbeBbIX, TOBAPHbIX M MPOMEXYTOYHbIX Cknadax (napkax)
JONONMHUTENBHO K NagheTHbIM CTBOMAM JOIBKHbI MMETh aBTOMaTUYECKUE CTAaLMOHAPHbIE CUCTEMbI BOAAHOIO OpPOLLEHMS.

M.10 Hasemmble (HagsemHbie) peaepyapbl ¢ JIBX n MK o6bemom 5000 M3 u Gonee AormkHel 6biTb 060pyaoBaHbI
CTauWOHapPHbBIMM YCTAHOBKAMKU BOOSHOIO OPOLWIEHWs1 C BO3MOXHOCTBIO MOACOeAMHEeHUs] NepeaBUNKHON MOXapHOW Tex-
HUKM.

Ana pesepByapoB ¢ TENNou3onsumer U3 HeroproYnx MaTepuarnos gOMyckaeTcsl He MPUCOeaVHATL CTaLMOHAPHYI0
YCTaHOBKY BOJSIHOIO OPOLUEHWS K NPOTUBOMOXaPHOMY BOZONPOBOAY; MPW 3TOM cyxue TpybornpoBoabl ee JOMKHbl ObiTh
BblBEAEHbl 32 Mpeaenbl orpaxaeHusl pesepByapoB M o6opyaoBaHbl COeANHUTENBHBIMU FONTOBKAMM U 3arnyLKamu.

Mogavy Boabl Ha OPOLIEHNE Ha3eMHbIX (Haa3eMHbIx) pesepsyapos ¢ JIBXK u MK o6bemom meHee 5000 m3, a
TaKKe HasemMHoro ob6opyaoBaHUsl NOA3EMHbIX pe3epByapoB AOMNyCKaeTcsl NpeaycMaTpuBaTth NEPEABWXHON MOXAPHON
TEXHUKOWN.

M.11 3anac Bogbl ANsi NPOTUBOMNOXaPHONW 3almMThbl JomxeH obecrnedvBaTte OpolleHMe 3awmuiaemoro obopyaoBa-
HWA B TEYEHWEe pacyHeTHOro BpemeHu, Heo6xoaMMOoro Anst NOAroTOBKM K TYLEHWIO W HeNoCpeACTBEHHO AN TYLIeHUs
noxapa.
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M.12 Pacxog Bodbl Ha CTauuOHAPHbIE YCTAHOBKU OPOLLEHWS JOMKEH MPUHUMATBLCH Ans:

- HapyXHbIX YCTAHOBOK — MO annapatam KONOHHOIO TUNa, UCXOAA U3 CyMMbl PacxoAoB BOAbI HA oXrnaxaeHue
YCMOBHO TOpsilLe KOMOHHbI U CMEXHbIX C HEW KOMOHH, PaCMONOXEHHLIX HA PaCcCTOAHWM MeHee ABYX AMaMETpPOB Hau-
fonbliel ropswen NN CMEXHON C Hell KONMOHHbI;

- CbIpPbEBbIX, TOBAPHbIX U NPOMEXYTOYHbIX CKNagoB (NapkoB) co cchepuueckummn pesepeyapamu ¢ CYI un JIBXK nog
JaBrneHveM, Ha OOHOBPEMEHHOEe OpOLLEHWEe YCIMOBHO FOPSILLEro pe3epByapa U CMEXHbIX C HUM pe3epeyapoB, pacrono-
EHHbIX Ha PaccTosiHUM MeHee anameTpa Haubonblero ropsilero UM CMeXHOro C HUM pesepeyapa, a ANl ropu3oH-
TanbHbIX (LMNMHAPUYECKUX) — cornacHo Tabnmue M.1;

- CbIpb€BbIX, TOBAPHbIX U MPOMEXYTOUHbIX CKNagoB (NapkoB) C HAa3eMHbIMW (HAA3EMHBIMU) U30TEPMUYECKUMU
pesepByapamu ¢ CYIN Ha 0gHOBPEMEHHOE OpOLLEHME YCIMOBHO FOPSILLENO pe3epByapa U CMEeXHbIX C HUM pe3epByapoB,
pacnonoXeHHbIX Ha PacCTOsIHM TPeX U MeHee AUaMeTpoB HaubOorbLIEro ropsilero MnM CMexHoOro ¢ HUM pesepByapa.

Tab6nwuya M1 — Yncno oaHOBPEMEHHO OPOLLAEMbIX FOPU3OHTANBHLIX (UMNMHAPUYECKUX) pe3epByapoB

O6beM equHUYHOMO pe3epeyapa, M°

PacnonoxeHue pesepeyapos

25 50 100 160 175 200
B ogvH psag 5 5 5 5 3 3
B oBa psga 6 6 6 6 6 6

M.13 NHTeHCMBHOCTE Nogayn BOAbl HA OXNaXKAEHME MOBEPXHOCTH 060pyAOBaHWA ANA CTAUMOHAPHLIX YCTaHOBOK
BOASAHOIO OPOLLEHWS OOMKHA MPUHUMATBCS HE MEHEee HOPMATMBHBIX 3HAaYeHUN, NpuBedeHHbIX B Tabnuuax M.2 n M.3.

Tabnwua M2 — HopMmatuBHasa MHTEHCUBHOCTb OPOLLUEHUSI MOBEPXHOCTU 3awmiaemMoro obopyaoBaHus

HaumeHoBaHue obopynoBaHus WMHTEHCUBHOCTL Nnogayn BoAbl, J1/(M2 - €)

Cdpepuueckme n umnuHgpudeckue pesepeyapsl ¢ CYI™ u JIBXK, nog aae-
neHnemM:

noBepxHocTn 6e3 apmartypbl 0,1
NMOBEPXHOCTU B MECTax pacroriokeHnsl apMaTtypbl 0,5
KonoHHble annaparthbi:

C OTMETKU YCTaHOBKM annaparta o otMetku 20 m 0,1
¢ oTMeTku 20 M U cBbile 0,2

Tab6nwuya M3 — HopmatneHasi MHTEHCUBHOCTb OPOLLEHUs1 HAa3eMHbIX {(HaA3eMHbIX) pe3epByapoB A4nNA XpaHEeHUs
HeMTM 1 HedbTENPOAYKTOB

MHTEHCUBHOCTL Noaayn Boabl, nic,
Ha OAWH MeTp ANWUHbI
Cnoco6 opolueHus pesepsyapoB
OKPYXHOCTH NONOBUHBLI OKPYXHO-
ropsiiero €T coceaHero

pesepByapa pesepByapa

1 CraumoHapHasa yCTaHOBKa BOASHOrO OPOLLEHWS Ans pe3epByapoB

BbICOTOl CTEHKU, M:

- bonee 12 0,75 0,30

- 12 n MeHee 1 gnsA pe3epeyapoB C MIaBaloLLen Kpbien 0,50 0,20

2 MepeaBukHasa noxapHas TeXHUKa 0,80 0,30

M.14 Py4HOl MyCK AMCTaHUMOHHO YNPaBnsieMbixX nadeTHbIX CTBOMOB M CTaUMOHAaPHBIX YCTAHOBOK BOAAHOIO Opo-

WeHWsl gorkeH ObiTb NPegyCMOTPEH Kak HenmocpeaCTBEHHO C MEcTa Y KOMNbLEeBOW CeTU NPOTMBOMNOXAPHOIO BOGOMNPOBRO-
Aa 3a npegenamy oT6opTOBKM 060PYAOBaHUS UMW 3aALLMTHOTO OrpaXKaeHUsl pe3epByapoB Ha pacCcTOsIHUM He MeHee 15 M
0T 3awylaemoro o6opyaoBaHusA, Tak U AUCTAHLMOHHO M3 NMOMELLEHMA C NOCTOSIHHBIM MPUCYTCTBUEM MepcoHana (one-
paTopHON).

M.15 Tun, konNn4ecTBO U 0CODBEHHOCTM PacCTaHOBKM OPOCUTENEN CTaLMOHAPHbLIX YCTAHOBOK BOASIHOMO OPOLLEHWS,
a Takke pexum ux paboTbl (gaBneHne nepes opocuTeNaMM, pacxod BoAbl, AUCMEPCHOCTb pachbina) AOMKHbI BblTh
onpegerneHbl NCXoast 3 YCNOBUSI PABHOMEPHOrO OpPOLLIEHUS] BCEX 3alUMLLAEMbIX MNOBEPXHOCTEN C 3a4aHHON MHTEHCUMBHO-
CTbio, 0becneymBaloLLeli TENMOBYIO 3awmuTy o6opyaoBaHusl.
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Mpunoxenne H

MeTopn onpeaeneHus Tpebyemoi GesonacHon nnowagn pasrepmMmeTusalumn

HacToswmit metoa npegHasHayeH Ans onpefenexuns 6esonacHol nnowagu pasrepmMetusauum oGopyaoBaHus U
noMeLeHuni (Takaa nnowage cHpoCHOro ceveHnst NpeaoxXpaHuTenbHOro yCTPOWCTBA, BCKPLITUE KOTOPOW B npouecce
cropaHus cmecu BHyTpW 06opyaoBaHusl U NOMELLEeHNs1 NO3BONAET COXPaHWUTb NOCneaHNe OT paspyweHus unu gedop-
mMauum), B KOTOpbIX obpaluatoTcs roproumne rasbl, XUOAKOCTU UK MbiNK, CnocobHble CO34aBaTh C BO34YXOM B3pbiBOOMac-
Hble CMecCK, Cropalolime NaMMHapHO UM TypOyneHTHO BO (DPOHTaNbBHOM pexmme.

MeTtog He pacnpocTpaHsieTcsl Ha CUCTEMbI, CKITOHHbIE K AETOHAUMM MNU OBBLEMHOMY CamMOBOCMMaMEHEHWUIO.

H.1 CywHocTb MeToAa

BesonacHyto nnowaae pasrepmeTusauum onpegensitoT no pacHeTHbIM GOPMYram Ha OCHOBE JaHHbIX O napamert-
pax o6opyaoBaHusi, MOKa3aTensx Nnoxapo-B3pbIBOONACHOCTY FOPIOYUX CMECei, YCIOBUSX BO3HUKHOBEHWS W Pa3BUTUSA
npouecca.

MeToa ycTaHaBnuBaeT 3aBMCHMOCTL Ge3onacHov nnowagu pasrepmetTuaauum o1 obbeMa o60pyaoBaHUS UMK
NOMELLEHNA N MaKCUManbHO AOMYCTUMOrO AABNEHUS BHYTPU HEro, A2BIEHUA U TeMMNEpaTypbl TEXHONOMMYECKOW Cpefpbl,
TEPMOANHAMUYECKUX N TEPMOKUHETNHECKMX NapameTpoB FOPIoYe CMecK, YCNOBUA UCTEYEHUS, CTENeHN TypOyneHTHOCTU.

H.2 ®opmynbl gna pacyeTa 6e3onacHon niowaam pasrepMeTusauum TexXHonoruvyeckoro obopygoBaHus ¢
rasonapoBbIMU CMeCAMU

H.2.1 Be3sonacHyio nnowaae pasrepmMeTusauum TexHonorm4eckoro obopyaoBaHus ¢ razonapoBbiMKW CMECSIMU
onpegensiioT no criegyrowmum 6e3pasmepHbIM KpUTepUarbHbIM COOTHOLIEHUSIM:

W LB =)

JE (7 - 1) (H.1)

AN COCY0B, PACCHUTaHHbIX HA MakCMManbHOE OTHOCUTENbHOE AaBneHne B3pbiBa 1 < m,, < 2 (Npu OgHOBpPEMEH-
HOM BbINOMHEHUW YCIOBUS Py, > 2p').

(my — 7,
3 .
AN COCYAOB, BblAEPXMBAIOLWMX AAaBNEeHNE B3PbliBa B ANana3oHe OTHOCUTENbHbLIX 3HAYEHWN 2 < T, < T,
B cdopmynax H.1 n H.2 npuHatel cnegytowme o603HauveHus (MHAEKChI i, U, 8, M OTHOCATCS1 COOTBETCTBEHHO K
HavanbHbIM NapameTpam, napameTpam roproHen CMecH, XapakTepucTukaMm ropeHust B 3aMKHYTOM COCyAe, Makcumanb-
HbIM AOMYCTUMbBIM 3HAYEHUAM):
_ Pm
m= p; — OTHOCMTENbHO® MakcUManbHO AONYCTUMOE AABNIeHUe B COCYAe, KOTOPOE He NPUBOAMT K €ro Aecopmauum
1
n (Mnn) paspyLeHnio;
pm — abconioTHoe MakcuManbHO AONYCTUMOe AaBMEeHUe BHYTPU COCyAa, KOTOpoe He NMpUBOAUT K ero aedopma-
uun m (unu) paspywenuio, Ma;

p; — abconioTHoe Ha4vanbHOe AaBneHWe roployeli CMecu B annapare, Mpy KOTOPOM MPOUCXOAUT  WHULMWPOBa-
Hue ropenus, Ma;

p' — abconTHoe AaBneHne B NPOCTPAHCTBE, B KOTOPOE NPOUCXOAUT UCTEUYEHUE, B MOMEHT JOCTMXKEHUS MaKCU-
ManbHOro AaeneHus B3pbiBa BHYTPW annapara (atmocdepa, 6ydepHas emkocTb U T. 1), a;

_Ps . .
g = . OTHOCUTENBHOE MaKCMMarnbHOE AABNEeHUe B3pbiBa AAHHOWN roplovell CMecU B 3aMKHYTOM COCYAE;
pe — abconioTHoe MakcumanbHoe AaeneHne B3pbiBa JAHHOWN ropioyeil CMecu B 3aMKHYTOM cocyAe Npy Havanb-

HOM AaBneHun cmecwm p;, MNa;

E; — koathduumeHT paclwmpeHna NpoaykToB CropaHusi CMecw;

x — daktop TypbyneHTHOCTH, NpeacTaenAoLWmI cobol B COOTBETCTBUM ¢ NpuHUmMnom MNyn-MuxenbcoHa otHowe-

HUe AeNCTBUTENBHON NOBEPXHOCTU PPOHTA MITAaMeHU B annapare K NOBEPXHOCTU chepbl, B KOTOPYIO MOXHO
cobpaTb NPOoAyKTbl CropaHus, Haxogawmecsi B JaHHbI MOMEHT BPEMEHW BHYTPU COCyZa.
Komnnekc nopobusa W npeacraensaeT cobomn ¢ TOYHOCTBIO 0 MOCTOSIHHOIO MHOXUTENSs NPoM3BeeHne AByX OTHO-
WweHnin — acheKTMBHOM NNowaan pasrepmMeTU3aummn K BHyTPeHHEN NoBepxXHOCTU ccheprieckoro cocyla paBHoro obbe-
Ma U CKOPOCTW 3ByKa B UCXOAHOW CMECH K HAYanbHOW HOPMAIlbHOW CKOPOCTM MMaMeHM:
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05
_ 1 wF (R} 1
W= (3674)03%8 /0867 ( M Sy’ (H.3)

rae 4 — ko3 ULMEHT pacxoda Npu CTEHEHUW CBEXeN CMecU 1 (Mnu) NPOAYKTOB CropaHusi Yepes YCTPOMCTBO B3PbIBO-
paspexenus (npegoxpaHutensHasi membpaHa, KrnanaH, pasrepMeTnsaTop U T. n.);
F — nnowaab pasrepmeTnaumm (cbpocHoro ceueHns), m%;
V — makcumanbHbIi BHYTPeHHUA 06beM cocyaa, B KOTOPOM BO3MOXHO 06pasoBaHue ropiovdeil rasonapoBoil cme-

cou, m3;
R — yHuBepcankbHas rasoBas NocrosiHHas, paeHasa 8314 x/(kmonk - K);
T,; — Temnepatypa ropioveit cmecu, K;
M; — monekynsipHasi macca ropiloyein cmecu, Kr/kmonsb;
Sy; — HOpManbHasi CKOpOCTb PacMpOCTPaHEHUs MNAMEHN NPW HA4anbHbIX 3HAYEHWSX AABNEHMs W TemnepaTtypbl

roproven cmecu, m/c;
My — umcno «nmy (3,14).

H.2.2 ®opmynbl H.1 n H.2 moryT 6bITe UCMONb30BaHbI Kak Ans onpeaeneHust 6e3onacHoii Nnowaaun pasrepMmeTu-
3aummn F npyv NpoekTMpOBaHUM annapaTtoB MO MAKCUMAarbHO AOMYCTUMOMY OTHOCWUTENbHOMY AABMNEHUID B3pbiBa B HEM
im (Npsmasi 3agadqa), Tak u gna onpegeneHns MakcumanbHO OONyCTUMOro Ha4anbHOro AaBrieHnsi FOploYel CMecu p;
B annapare, pacCYMTaHHOM Ha MakCUManbHOEe OABMEHWE Py, C Y& UMEIOWUMCS COPOCHBIM MoKOM Mrowaapio F, Ha-
npumep npu aHanuse aeBapuii (06paTHas 3agada).

H.2.3 ®opmynbl (H.1) n (H.2) oxBaTbiBalOT BeCk AMANa3oH BO3MOXHbLIX AaBNeHW B 060pyaoBaHMM C pasnvyHON
CTENEHBI0 HErepMEeTUYHOCTN 1 <7, <7,

H.2.4 TouHoCTb onpegeneHust gnametpa cOPOCHOrO CeYeHUs Mo MHXeHepHbIM dopmynam H.1, H.2 B cpaBHeHuu
C TOYHBIM KOMMBIOTEPHBLIM PeLUeHMeM CUCTEMbI anddepeHUnanbHbIX YPaBHEHW OUHAMUKN Pa3BUTUA B3PbIBA COCTaB-
nsieT okono 10 %.

H.3 CTeneHb BNUAHUA pa3NUYHbIX NapamMeTPoOB Ha 6e3onacHy o Nnowaab pasrepMeTu3auumn TeEXHONOrM4YecKo-
ro obopyaoBaHus ¢ ra3onapoBbIMU CMECSMHU

H.3.1 B HacToslleM MeTOde peanv3oBaH nogxod K pacyeTy nnowaau cOpOCHOro ceveHus, 3aknioHalowmnes B
yyeTe BIMSAHUSA pa3nnyHbIX NapaMeTpoB M YCINOBUIA Ha BesonacHylo nnowaab pasrepmetusaumm NocpeacTBoM COOTBET-
CTBYIOLLENO M3MeHeHWs1 3dpdeKTUBHOro 3HaueHus daktopa TypbyneHTHoCTH (oTHOoWweHWe dhakTopa TypOyneHTHOCTH K
KoathMUMEHTY pacxoaa).

H.3.2 Pac4eT GesonacHoi nrowaam pasrepMeTv3aumm NpoBOAUTCS, Kak NnpasBuio, anst Hambonee onacHbiX (Oko-
TNIOCTEXMOMETPUHECKOTrO COCTaBa) CMecel, ecrnu He JOKa3aHa HEBO3MOXHOCTb UX 06pa3oBaHusA BHYTPU 3alLMLLAEMOro
obbekra.

H.4 3aBucumocTh chakTopa Typ6yneHTHOCTHU OT YCIOBUIA Pa3BUTUSA B3pbiBa B TEXHOMOIU4e€CKOM 060pyaoBaHuu
C ra3onapoBbIMU CMECAMU NPU TOYEHHOM UCTOYHUKE 3aXUraHUs

H.4.1 3aBucumocTb chaktopa TypOYyNeHTHOCTM OT YCIOBUIA pa3BuTUSI TOPEHUS MOXeT BbiTh NpeacTaerneHa ans
noneix 06BEKTOB hopMynon

F Ty — 7,
X =(1+aiV)-(1+32-VQ667)-(33 + ay ﬁ)y (H4)

rae ag, ao, as, a; — aMnupudeckme koadduumeHTsl, onpegensiemsie no Tabnuue H.1.

Tabnunua H.1— Smnnpudeckne koadduumeHTsl ansa pacueta dakropa Typ6y]'|6HTH00TVI1)

Amnupuyeckne koabULmeHTbI
Yenosus passutusl ropeHus
a a, a, a,
O6vem cocyaa V ao 10 m3, crenenb nerepmeTtuutocTun F/\/0.667
no 0,25 0,15 4 1,0 0,0
O6vem cocyaa V go 200 m3, 1 <, < 2:
HaYanbHO OTKPbITble COPOCHbIE CeYeHust 0,00 0 2,0 0,0
HaYanbHO 3aKpbiTble COPOCHbIE ceueHust 0,00 0 8,0 0,0
O61em cocyaa V ao 200 m3, 2 < 1, < .
Ha4arnbHO OTKPbITbIe COPOCHbIE CeueHust 0,00 0 0,8 1,2
HaYanbHO 3aKpbiTble COpPOCHbIE ceueHust 0,00 0 2,0 6,0
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OkonyaHue mabnuust H.1

AMnupudeckne Ko WULUEHTDBI
Yenosua passutusi ropeHus P bpuu

a, a, ay a,

O6vem cocyaa V go 10 m3; cteneHb HerepmeTuuHocTn F/\/0.667
Ao 0,04; nanuume c6pocHoro Tpybonpoeoaa,

1<m, <2
6€e3 OpOWEHNA UCTEKAIWMX ra3oB 0,00 0 4,0 0,0
C OPOLUEHNEM UCTEKAIOWMX rasoB 0,15 4 1,0 0,0

) ina otcyTeTBYIOWMX B Tabnnue yCroBuiA PasBUTUA FOPeHUs), Hanpumep Ans obopyaoBaHus obbeMoM Goree
200 M3, hakTop TypBYNEHTHOCTM ONPERENSIOT 3KCNEPTHO. B Takux cryuasx (06bekTbl 06bemom Gonee 200 M3, 06BbEKTbI
C BHYTPEHHUMM 3NEeMeHTaMu U CTPYWHbLIM U APYTMMU BUOAAMU 32KUFAHWUSA, a TaKKe MHEPUUOHHBIMU COPOCHBLIMM
anemMeHTamMu W T. N.) onpegenenne 6esonacHoi MNowWaan pasrepmeTU3auumn cneayet OCYWECTBNATL C UCTONb30Ba-
HVYeM MporpaMMm pacyeta QWHaMUKU B3pbiBa.

Jns nonbix annapatoB o6bemom menee 1 M3 dhakrop Typ6yneHTHoc ¢ cocTaensiet ot 1 go 2.

C poctom o6bema annaparta hakTop TypOyneHTHOCTM YBENUUUBAETCA M ANs MOMbIX annapaToB 06LeMOM OKomno
10 m® cocTaBnsAeT oT 2,5 40 5 B 3aBUCUMOCTM OT CTENEHU HerepmeTuuHoCTH (oTHoweHne F/V0:567) annapara.

Onsa cocypos o6bemom go 200 M3 pasnuqHoi OPMBI ¢ HE3HAUMTENbHLIMUA BCTPOEHHLIMM BHYTPL 3MeMeHTamm
thakTop TypOyneHTHOCTM He MpeBbIWaeT, Kak npasuno, 8.

H.4.2 BnivsiHne chopmbl annaparta

Ans annapatoB ¢ COOTHOWEHNEM AMWHbI K AMameTpy A0 5:1 MOXHO cumTaTb, YTo hopma annaparta He BuseT Ha
3Ha4eHne thakTopa TypOYyNeHTHOCTH, T.K. YBeNMYeHne NoOBEPXHOCTU MNaMeEHN U3-3a ero BbITAMBaHUS No ¢hopmMe annapa-
Ta KOMMNEHCUPYETCA YMEHbLUEHNEM MOBEPXHOCTM B pesynkrate Bonee paHHero KacaHusi NNamMeHn CTEHOK cocyaa.

H.4.3 Bnusinme HavanbHOlW repMeTusaumv annapara

[ns nonbix annapatos o6bemom 40 200 M3 ¢ HayanbHO OTKPLITLIMU COPOCHBIMU CEUYEHUSIMM, HAMPUMED NIOKAMM,
3HaueHue cakTopa TypOyneHTHOCTU, KaK NPaBWUmo, He NpPeBbIWaeT 2; AN annapaTtoB C HAYanbHO 3aKPbITbIMU COPOCHBbI-
MW ceveHnsiMM (MembpaHbl, pasrepMeTn3aTopbl U T.4.) He MpeBbiaeT 8.

H.4.4 BrivsiHve creneHn HerepMeTMHHOCTM annapata fF/V0.667

YeenudeHne creneHn HerepmetndHocTn /2667 g 10 pas ot 0,025 Ao 0,25, 4TO PaBHO3HAYHO YBENUHEHUIO NMOLLa-
av pasrepmeTnsaumm B 10 pas gnsa ogHOro u TOro e annapara, NpMBoAMT K Bo3pacTaHmio daktopa TypOyneHTHOCTH B
2 paaa (ans annapatos o6bemom okoro 10 m3 ¢ 2,5 go 5).

H.4.5 BnvnsiHve makcymansHO JOMyCTMMOro AaBneHwust B annaparte (KoppenupyeT ¢ BMUSIHUEM [aBneHus pasrep-
meTm3aumm).

Mpu yBenuyeHnn OTHOCUTENBHOTO MAaKCMMAarnbHO AONMYCTUMOro AABMEeHUsl BHYTPW annaparta (MpoYHOCTU annapa-
Ta) B AgnanasoHe 1 < m,, < 2 cakTop TypOYyNneHTHOCTU He usmeHsieTcsl. C pOCTOM OTHOCUTENBHOIO MaKCUMATIBHO AONYyCTU-
MOrO OaBMeHNs Bblle 7T, > 2 (B0 7, = M) ANA HAYANBHO OTKPbLITLIX COPOCHLIX CeueHuii hakTop TypbyNneHTHOCTU CHUXKaeT-
cac2 go 0,8, ana HavanbHO 3aKpbITbIX — € 8 4o 2. 3TOT pe3ynbrar cornacyercst ¢ OU3MYeckKuMn NpencTaBneHnsIMn
0 TOM, 4TO Npu Gonblem 3HaYeHUn JaBneHus, KOTOpOoe BbIAEPXKMBAET annapar, MeHbLUe Nnowaab cOpOCHOro ceveHus,
a cnegoeatenbHo, (OPOHT NNaMeHn NoABepraeTcsl MEHbWEMY BO3MYLLAIOWEMY BO3[ENCTBUIO.

H.4.6 BnuaHvne ycnoeui ncteveHms

Ecnn ucteveHue ropioden cmecu U NpoAyKTOB CropaHust ocyLLecTBnsieTcsl Yepes copocHoi Tpybonposog, pacno-
NOXEHHBIN 32 PasrepMETUIVPYIOLLUM 3IEMEHTOM UM UMEIOWMI AMaMETpP, NPUONM3NTENbLHO paBHbI guaMeTpy c6pocHo-
ro OTBEPCTUA, TO 3HaYeHne hakTopa TypOyNEeHTHOCTM BHE 3aBMCUMOCTU OT obbema cocyga oT 10 ao 15 m3 npuHumaeTcs
paBHbIM 4 (ANA COCYAOB CO CTeneHbio HerepmeTtuunocTn F/VO-867 o1 0,015 pgo 0,035, korga ocHaweHue cocyaoB copoc-
HbIM TPY6ONPOBOAOM ONpaBAaHO NO COOBPaXKEeHUsIM Ppa3yMHOr0 COOTHOLWEHNA XapakTepHbIX pasMepoe cocyaa u Tpybo-
nNpoBoAa) NPW yCnosun 7, < 2.

Mpy ocHawWweHUn cUCTEMbl pasrepMeTM3aummn OpocuTENeM UNU ApYIiMM aHanoOMMYHbIM YCTPOWCTBOM, YCTaHOBNEH-
HbIM B TpyGoOnpoBOoAEe HENOCPEACTBEHHO 3a PasrepmMeTM3aToOpoM AN Noaadvm xnagareHTa B UCTEKalolwylo U3 annapara
cMech, hakTop TypOYNEeHTHOCTU NPUHUMAETCA TakMM Xe, KaK NMpu UCTeYeHUU HENOCPeACTBEHHO M3 annapaTa B aTMOC-
depy. AhdekT nHTeHcdmKkauum ropeHusa B annapare npy copoce ra3os vepes Tpybonpoeoa ncHesaeT npu yBenuyveHnn
JaBrieHus pasrepmeTtusauumn go 0,2 MMa npu HayanbHom gaenenwu 0,1 MMa.

H.4.7 Bnvsinne ycnoeuwi pasrepmeTusaunm, MIHOBEHHOE BCKPbITUE COPOCHOrO CeyeHWs NOBbIWAET BEPOATHOCTL
BO3HWMKHOBEHWS1 BUOPALIMOHHOIO ropeHusi BHyTpU annapaTta. AMINUTyAa B akyCTUYECKOW BONMHe BUGPaUMOHHOIO rope-
Hus moxeT pgocturate +0,1 MlMa. MNepemewmnsanne cmecn, HaNPUMeP, BEHTUNATOPOM, NPUBOAUT K YMEHBLUEHUIO KONe-
6aHuiA gaBneHus.
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H.4.8 BrnusiHme npenaTcTBUi 1 TypOynun3aTopos

Bonpoc 0 BAMSIHWM  PasnunyHbIX NPENATCTBUN, PAaCMONOXEHHLIX Ha NyTU PacnpoCTpaHeHWsl nnameHu, u Typoby-
NEHTHOCTU B CMecK neped, hpoHTOM MIiaMeHU SIBMsIeTCA OAHUM U3 onpeaensiowux B Bolbope takropa TypbyneHTHoCTW.
Haunbornee npaBunbHbIM METOAOM onpeeneHusi aktopa TypOyneHTHOCTM NpW Hanu4Mu BHYTPW annaparta CroXHbIX
npensTcTBUiA M TypOynM30BaHHON CMECU MOXET CUMTaTbCA METO[, OCHOBAHHbLIN HA CPaBHEHWU PacyYETHON U JKcrepu-
MEHTAINbHON OWHAMMWKM POCTa AaBMeHWs (3aBUCMMOCTb JaBlieHne — BpeMsl).

Mmetowpmecs aaHHble yKasbiBaloT, YTO YCKOPEHWE MaMeHn Ha cneupanbHbIX NpensTeTBusX gocturaet y =~ 15 un
Gonee yxe B cocyaax o6bemom okoro 10 m3,

Ans yrneBogopoaoBo3ayLWHbIX cMecel TypOyneHTHOe pacrnpoCTpaHeHWe niiamMmeHn ¢ aBTOHOMHOWN reHepaumnen
TYpGYNEHTHOCTW BHYTPU 30HbI FOPEHWS XapakTepuayeTcsl MakcMarbHbIM hakTopom TypByneHTHOCTM, okono y = 4.

MpW UCKYCCTBEHHO CO3AaBaeMOIN M3OTPONHON TypBYNEHTHOCTU MakcyMarbHoe 3HadveHue chakTopa TypOyneHTHO-
CTU MPU TOYEYHOM 3aXMraHum He npesbiwaeT 4—6. [anbHeliluee yBenMYeHne CTeneHn M3oTPonHoW TypbyneHTHOCTM
NPVBOAUT K ralleHuto niaMeHu.

[nsi cocygoB €O BCTPOEHHBIMM W MOABWXHBLIMY 3MEMEHTaMK, BIMSIHUE KOTOPbIX Ha 3Ha4YeHue daktopa TypbyneH-
THOCTU He MOXeT ObiTb B HACTOsILLEEe BPEMS OLEHEHO, HANPUMeEpP, C UCMONb30BaHWEM NUTEPATYPHbIX AAHHBIX UMK 3KC-
nepTHLIM MEeToAoM, Bbibop dakTopa TypOyNeHTHOCTW JOMKEeH OrpaHNYMBaThCsl CHWU3Y 3HadeHnem y = 8.

H.4.9 KoadbdmumeHT pacxoga u

KoathduumeHT pacxoga u ABMAETCA IMNMPUYECKUM KOSMMDULMEHTOM, YUUTHIBAIOWUM BNUAHWE peanbHbIX YCro-
BUI MCTEYEHUS1 HA pacxoq rasa, onpegerieHHbIl No U3BECTHLIM TEOPETUHECKMM MOAENBHBIM COOTHOLIEHUAM.

Ons npepgoxpaHnTenbHbIX MeMGpaH U pasrepMeTU3MPYIOLLKMX YCTPOWCTB C HEMoCPEACTBEHHBIM COPOCOM Npoayk-
TOB cropanus B atmocdepy, kak npaeuno, u = 0,61. MNpu Hannumm cbpocHbIx Tpybonposogos 1 ot 0,4 go 1 (Bknioqas
cnydar ¢ nogadver xnagareHta B TpybonpoBod HENOCPedCTBEHHO 3a MeMbpaHoMn).

3HaveHune koadbhrumneHTa pacxoga BO3pacTaeT B YKA3aHHOM AMana3oHe C yBENnUYEeHUEeM CKOPOCTU UCTEHEHUS U
TeMnepaTypbl UCTEKAKOLWEro rasa ¢ poctom cakropa TypbyneHTHOCTM.

MpownasegeHve kosddUUMEHTa pacxoda Ha nnowaab pasrepmeTusaumn puF npeacraenset cobomn ahheKkTUBHYIO
nnowanes pasrepMetmaaumm.

H.4.10 Ananor npuHumna Jle WaTtenwe-bpayHa

CornacHo KputepuanbHOMY cooTHoweHuto (H.1) oTHocuTenbHoe u3bbITOUHOE JaBneHue

2
(7, — 1) ~ (ﬁ) . (H.5)

TeopeTnyeckne U 3KCMEPUMEHTAlbHbIE NCCNEAOBaHUA Npouecca CropaHus ra3a B HerepMeTMyHOM cocyae no-
3BONMUNM yCTaHOBUTL aHarnor npuHumna Jle Larenbe-bpayHa: rasoguHamuka ropeHus rasa B HerepMeTU4YHOM cocyae
pearvpyeT Ha BHEWHee M3MeHeHWe YCIOBUI NpoTekaHWs Npouecca B TOM HanpasneHumn, NP KOTOPoM 3hdeKT BHELHe-
ro Bo3gencreusi ocnabnsetcs. Tak, yBenuMUYeHWe C Lenbio CHUXEHUA AaBneHus nnowagy pasrepmeTusaumm F B gecatb
pas B cocyae obwemom nopsaka 10 m3 conpoeoxaaeTca yeenuueHnem caktopa Typ6ynusaumm B asa pasa. duandec-
koe 0ObsicHeHWe Habniogaemoro SIBMEeHUs1 AOCTaToYHO MPOCTOe: C yBENUYEHWeM NNowaan pasrepMetnsaumm BospacTa-
€T BO3MyLLalllee BO3AEUCTBUE HA DPOHTE NNaMeHw.

M3bbiTouHoe JaBrneHne KOppenupyeT COIMAacHO KpUTepUansHOMy cooTHowenno M.5 ¢ oTHoweHnem (y /1), a He
npocTo x. Kak nokasanu vccnegoBaHusi, yMeHblLEHME pasmepa fqvenkv Typbynuanpyowen peweTtkn, NPUBoaawwen kK
Bo3pactaHuio dakTtopa Typbynuaaumm B 1,75 pasa (c 8 go 14), conposoxaaeTca CyWeCcTBEHHO MEHbLUMM YBENUHEeHUeMm
oTHOWeHus y /i — nuwb B 1,11 pasa. CkaszaHHoe HeobxoaMMo y4uTbiBaTh Npu dakTope TypOyneHTHocTn ¥ 2 5.

H.5 OnpeneneHne HOpManLHOU CKOPOCTU PacNpPOCTPaHeHUA NAAMEHU U TePMOAUHAMUYECKNX NapamMeTpoB

H.5.1 HopmanbHasi ckopoCTb XapaKkTepu3yeT peakUMOHHYI0 CMOCOBHOCTb roproHmnx ra3oBbix CMecen npu (opoH-
TanbHbIX pexumax ropenusi. Hanbonee nepcnekTMBHBIM SBNAETCA 3KCNEPUMEHTaNbHO-PaCYeTHLIN MeTod, ONTUMK3a-
UMK, NO3BONSIOLLMIA ONpeaernsiTb HOpMaribHYI0 CKOpoCcTb B 60MbGe NoCTOoAHHOrO 06bema B WMPOKOM Ananas3oHe Temrie-
patyp v gaBnenni. Metog nanoxern B FOCT 12.1.044.

Bxoaawas e kputepuanbHele cooTHowenuss H.1 n H.2 B coctaee komnnekca nogobua W (cootHowenune H.3)

HOpManbHas CKOpPOCTb PACNPOCTPaHEHNs NameHn Sy, Npu AABNeHM u Temnepatype, COOTBETCTBYIOWMX Havany pas-

BUTWA MpoUecca ropeHns, MoXeT ObiTb onpegerneHa SKCnepuMEeHTanbHO UK B3sATa U3 HayYHO-TEXHWUHECKOW NuTepary-
pbl, NpoWeAwWeN oueHKy AOCTOBEPHOCTU NPUBEAEHHLIX B HEW AaHHbIX. ECnn AaHHbIe NO HOPManbHOW CKOPOCTU MpU
XapakTepHbIX A1 TEXHOMOIMYECKOIO NPoLEecca AaBreHns p u Temnepatype T OTCYTCTBYIOT, TO B OFpaHUHEHHOM ananaso-
He 3KCTPanonAuuNM MOXHO BOCIMOSNb30BATLCA AfIsl OLEHKN (DOPMYNON

s (8] (T

e Suo — M3BECTHOE 3HaYeHNe HOPMarnbHOW CKOPOCTW MNpU JABNEHUM P, U Temneparype T,
nnm — COOTBETCTBEHHO Gapuyeckuit M TemnepaTypHbI nokasarenu.
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B avanasoHe gaenenuwit ot 0,04 go 1,00 MMa n Temnepatyp ot 293 go 500 K ana crexmomMeTpuyeckmx cmecemn
MeTaHa, nponaHa, rekcana, rerntaHa, aueToHa, usonponaHona u b6eHsona ¢ Bo3gyxom 6Gapuueckuin nokasartesnb C poc-
TOM [ABIIEHUS1 U TEMNEPAaTYPbl CBEXEN CMECU YBENUUMBAETCA U HaxoauTes B avanasone ot 3,1 go 0,6. MNpwn 3HaveHunsx
OaBreHus U Temnepatypbl, 6nusinx Kk atMocdepHbiM, Gapuyeckuii 1 TemnepaTypHbIN Nokasarenu Ans ropiloyYnx napo-
BO3/yLLUHbIX CMecelr MOryT 6biTb NPUHATHI B NEPBOM NpUONMKEHUN COOTBETCTBEHHO paBHbiMun n = —0,5nu m = 2,0.

H.5.2 TepmoguHamudeckme napamerpbl E;, 7, ¥, ONpeaensaior TepMOAUHAMUYECKUM PaCHETOM.

KoadhdumumeHT pacwmpenns E; paBeH no onpeaeneHunio

M; - Ty,
My, Ty,

P =

rae Tp, u Mp, COOTBETCTBEHHO Temreparypa n MONekynspHas mMacca NpogyKTOB CropaHusi roploveil cMecu.
MonekynspHylo Maccy cMecu naeaneHelx rasoB M, kr/monbs, onpegensioT no dhopmyne

M=3M;-nj, (H.7)
i
rae M; v nj — COOTBETCTBEHHO MOMEKYNspHAA Macca W MoribHas Aons j-ro KOMMOHeHTa CMeCH.
KoathduumeHT paclumpennst MoxeT OblTb Takke onpegeneH U3 npubnmxeHHoro ypaeBHeHusl
7y — 1

EI'=1+
Yb

(H.8)

Tabnunuya H.2— Pesynbrarsl pacueta 3HaueHui T, %, £, Tp, U Sy ANA HEKOTOPbIX CTEXMOMETPUHECKUX FrA30NapOBbIX
cveceln npu HavaneHoM gaenexdun 0,1 MMa n Temneparype 298,15 K

Foprouee ®opmyna Oepr % 0. T, Y E Th; S, mic
MertaH CH, 9,355 8,71 1,25 7,44 2200 0,31
MponaH CsHg 3,964 9,23 1,25 7,90 2240 0,32
H-lekcaH CeHyg 2,126 9,38 1,25 8,03 2250 0,29
H-FenTaH CsHq6 1,842 9,40 1,25 8,05 2250 0,30
AueToH C;HgO 4,907 9,28 1,25 7,96 2240 0,32
U3onponaHon C3HgO 4,386 9,34 1,24 8,00 2220 0,30
bBenson CeHg 2,679 9,30 1,25 7,99 2320 0,36

B Tabnmue H.2 npuBepeHbl pacCuMTaHHbIE 3HAYEHWUS TEPMOAUHAMUHECKUX NapaMeTpoB ANl HEKOTOPbIX CTEXMO-
METPUYECKUX Fra30onapoBbiX CMeCel B NPeAnonoXeHnn, YTo NPOAyKTbl CFOPaHUs COCTOAT U3 cneaytowmx 19 KOMIMOHEHTOB
8 razoson ¢ase: Hy, H,0O, CO,, Ny, Ar, C, H, O, N, CO, CHy, HCN, O,, O3, OH, NO, NO,, NH3, HNO3. CTtexnomerpuyeckas
KOHLIEHTPaLUs rOpIOYero ¢, B BO3AyXe CpedHel BNaxHOCTWU onpeaensnack no M3BecTtHon dopmyrne

- 100
Per = 284455 + 1 (H.9)
rae B — crexuomeTpuyeckuii koacuLMEHT, paBHbIA KONMYECTBY MOMEKYN Kucriopoaa, HeobxoauMMbIX [Arsi cropaHus
OAHON MONEKynbl FOPIOYEro.

InA MHOTOKOMMOHEHTHBIX CMECEN U CMECEN, NPOBEAEHNE pacqHeToB NO KOTOPbLIM MO TEM WITM UHBLIM MNPUYMHAM
Bbl3bIBaET TPYAHOCTU, oNpefeneHne MakCMmarbHOro OTHOCUTENBHOIO AaBNEHUs! TT,, @ CregoBaTenbHO, U KoadduumneH-
Ta pacwupenus E; no dopmyne H.8 npoBogaT no cooteetcTBylowen metoguke OCT 12.1.044.

H.6 ®opmynbl aons pacyeTa 6e3onacHoi nnowanu pasrepmeTusauumu obopyaoBaHUs U MOMELWEHUI, B KOTOPbIX
obpalaeTca roproyas nbinb

H.6.1 Pacuet 6esonacHoi nnowaam pasrepmetnsaunm HU3KONPOUYHLIX 3aMKHYTLIX 060MoYek, He BblaepKUBato-
wmx n3bbiTouHoe aaenenue cebiwe 10 kla, npon3eogutcsa no cdopmyne

F=—os— H.10
T p05 .
Pmaxu ( )

rae F — 6esonacHasa nnowaab pasrepMeTM3auMmn (CyMMapHas nnowagb nerkocbpacsiBaembix NokpsITuiY), m2;

C — KkOHCTaHTa, onpeaensiemasi no tTabnuue H.3;

Fy — nnowagb BHYTPEHHEl NOBEPXHOCTU 3aMKHYTON 060no4ku, M%;
Prax v — MakcumanbHO AonycTumoe u3bbiTOUHOE AaBneHWe B3pbiBa MbUM B 3aWMWaeMom oGbemMe npu Hanuuum

ncTeveHus Yepes copocHble oTBepcTus, Klla.
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YpoBeHb MoXapoB3pPbIBOONACHOCTU MbiM 3aBUCUT OT MHAEKCA NOXapoB3pbiBOONACHOCTH Ky 1 onpeaenseTca no
Tabnuue H.4.

Tab6nuuya H.3 — 3Havenne koachduumenta C

YpOBEHb NOXAPOB3PLIBOOMACHOCTH MbiNK C, kMa%®
1 0,26
2 0,30
3 0,51

Ta6nwuuya H4 — YpoBeHb NoxapoB3pbLIBOONACHOCTU MbUU B 3aBUCUMOCTU OT Ky

[Ouana3oH 3Ha4YeHWin nHAEKCA MoXapoB3pbiBOONAcHOCTU Nbinu, MlMa - m/c YpoBeHb NOXapoB3pLIBOONACHOCTU MbINK
0<K;<20 1
20<K,;<30 2
30 < K 3

YpensHas macca nerkoc6pachiBaeMoro NOKphITHS, Kak MpaBuUro, He JormkHa npeebiwatb 4,0 kr/m2,

H.6.2 Pac4eT Ge3sonacHoii nnowaan pasrepMeTM3aUmmn BblCOKONPOUHbIX 3aMKHYTbIX 0B0MoYeK, Haxoasiumxcs noa
naeneHvem, 6nuskum Kk atMoccepHoOMy, BbiaepkuBatolmx n3bsitouHoe gaeneHue ceobiwe 10 kMa, npoussognTtea no
cdopmyne

F = aVv0666. (9 87K,) - (0,01Pmax o) (H.11)

rae a = 0,000571 exp (0,0197 Pg,);
b =0,978 exp (-0,001037 P ),
¢ = -0,687 exp (0,00223 P; ),
Kg — VIHAEKC noxapoespkisoonacHocTn neinn, MMa-m/c;
Psu — n3bbITOYHO® gaBneHne BCKpblTUsl copocHoro cevenuns, klla;
V — obbem 3aWwmiiaemMoit emMKocTi, Me.

ObnacTb NpumeHeHusi pacyeTa no cdopmyne (H.11)

LID < 5;

1<V <-1000;

10 < Prax u < 200;

5 < Ky < 60;

Psu >5;

max u — Ps,u >5

95 < P;< 120,
rae L, D — COOTBETCTBEHHO NMHENHbIV U NONepeYHbIli pasMepbl 0GONoUkK, M;

P; — abconioTHOe HavarnbHOe AABMEHWe roproyeli CMecu B annapare, Npyu KOTOPOM MpoMCXoauT  WHWLMMPOBA-

Hue ropenus, klla.

YaenbHas macca 3anopHOro SneMeHTa, Kak NpaBuno, He AorkHa npesocxoauTb 12,0 kr/m2. Mpu HeobxoaumocTy
yCTaHOBKM COPOCHBLIX KaHamnoB WX gnameTp AOrkeH ObiTb He MeHee anameTpa COPOCHOrO OTBEPCTUS MPU MUHUMATb-
HOW ANMHE W KONM4ecTBe U3rmboB. YCTaHoBKa COPOCHOro KaHana NpUBOOWT K CYLLECTBEHHOMY pocTy TpebyeMoin Benuum-
Hbl Prax o

H.6.3 ®opmynel ansa pacyeTta 6esonacHol nnowaay pasrepmeTusauum o6opyaoBaHUst U MOMELLEHUN, B KOTOPbIX
obpaluatoTcsi rMbpuaHble CMecH.

Ansa rmbpuaHoON B3pLIBOONACHOW CMecH (roprovero rasa ¢ roprovei nbinbio) pacHeT BegyT no Gonee onacHom
KOMMOHeHTe (06bIYHO rasy).
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MpunoxeHune M

MeToabl pacyeTa TemnepaTypHoOro pexuma noxapa
B NomeLleHUsIX 34aHUiA pasNMYHOro HasHavyeHus

M.1 YcnoBHbIe 0603HavYeHUs

V — o6bem nomeleHusi, M3;
S — nnowaae nona nomeLleHusi, M2
A, — nnowage /-ro Npoema NoMeLLeHus, MZ;
h; — BbICOTa /-r0 NpoeMa NoOMeLLEHNs], M;
A=Y A — cymmapHas nrowaab NpoemMoB NOMeLWweHus, m%;
h= ZA,h, .
=—42 — TpuvBeAeHHas BbICOTA MPOEMOB NOMELEHNs, M;
1 — MPOEMHOCTb MOMeLLeHUA paccunThiBaeTcs no dopmyne (M.1) unn (MN.2), m%5;
P, — obuiee KOMMYECTBO roproYelt Harpy3Kkn i-ro KOMNOHEHTa TBEPAbLIX FOPIOYMX U TPYAHOrOPIOYMX MaTEPUANOB, Kr;
!
o] — KONMYECTBO roployell Harpysku, OTHeCEHHOe K Mrolaam nona, Kr/m2;
Grpx — YAEIBHOE KPUTNHECKOE KOIMHYECTBO rOPIOYEN Harpyaku, Kr/mZ;
Q¢ — KONMM4ecCTBO ropiloyelt Harpysku, OTHECEHHOe K NMowaan TennoBOCNPUHUMAIOLMX MOBEPXHOCTEN nomeLlle-
HUs, Kr/M2;
Ngy — CPeaHsisi CKOPOCTb BLIFOPaHUs APEBECHHbI, K/ (M2 - MUH);
Nepr — CPeAHsis CKOPOCTbL BLIMOPaHWS /~T0 KOMMOHEHTa TBEPAOIO rOpIOHero marepuana, Kr/(M2 - MUR);
p
QH — HM3Wasn TennoTa cropaHus apeBecuHbl, MIK/kr;
bl
foi — Hu3Wwasna TennoTa cropaHws /-ro KOMNOHEHTa martepuana roproden Harpysku, MIk/kr,
Ep — CTeneHb YepHOTbI ¢hakena;
To — TemnepaTypa OKpyxarlLlero Bo3ayxa, K;
T, — Temnepatypa NOBEpXHOCTW KOHCTPykumu, K;
t — Tekywee Bpemsi pasBUTKA MNOXapa, MUH;

t,en — MMHMManbHas NPOAOIKUTENBHOCTL HAaYanbHOM CTaguK NOXapa, MUWH;

t}1’ — npegensHaa NPOoACIKUTENBHOCTL NoKanbHOro noxapa npu ropednn JIBXK u MK, MuH.
MN.2 OnpepeneHne MHTErpanbHbLIX TENAOTEXHUYECKMX NapamMeTpoB obbeMHoro cBo60aHO pa3BUBaOLWErocs
noxapa B nomMeLleHun

.2.1 OnpegeneHve Buga BO3MOXHOIO NOXapa B MNOMELLEHWN
Bbiumcnsiior o6beMm nometuenHna V.

PaccunTbiBaloT npoemHocTb nomeuwenuii 11, m%°, o6bemom V < 1000 m3

05
po XA M.1
= /0667 n.1
Ans nomeleHui ¢ V > 1000 m3
TAKS®
m=—g". (n.2)

M3 cnpaBouHol nuTepatypbl BbiBMPalOT KONMMHECTBO BO3fyxa, Heobxopgumoe ansa cropavma 1k matepuana
i roprodeit Harpyskn V;, HMS/Kr.

PaccunTbiBaloT KONM4YecTBo Bo3gyxa, Heobxogumoe Ansi cropaHust 1 kr marepuana ropoven Harpyskm

VP
Vo = “xht (N.3)

OnpepensioT yaensHoe KPUTMYECKOE KOMMYECTBO TOPIoYeN Harpy3km Gy Kkr/mZ, ans kybudeckoro nomeweHust
obbeMom V, paBHbIM 06beMy mccnegyemoro NomeLLeHus

4500/1° | v033

Yo =1 500 | W (M4)
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BbIMMCIAIIOT yAENbHOE 3HAYEHUe roplodel Harpyskn q,, KI/M2 AnNA MCCNeayeMoro NOMeLeHns

IRQ;

G=— o
(6S-AQ

(n.5)

rae S — nnowaap nona noMelenus, pasnas V0967,
CpaBHMBaIOT 3HAYUEHUSA Gy U Gy« ECIIN Gy < Gyp i, TO B MOMEWeHun Byaet noxap, perynupyembiii Harpyakoii (MPH);
€CIM Gy 2 Gyp., TO B NOMeLeHmm ByaeT noxap, perynupyemblii sentunsiuven (NPB).
MN.2.2 Pacuet cpeagHeobbeMHON TemnepaTypel
OnpeagensiloT MakcuMmanbHyio cpegHeobvemuyio Temnepartypy Tmax
ansa NMPH
Tmax — To =224 - q(;(,528 ' {N.6)

anst MPB B untepeane 0,15 <1, < 1,22 4y ¢ TouHOCTBIO 40 8 % T = 1000 °C 1 ¢ TouHOCTHIO A0 5 %
—-3(q-30
Tonax = 940e47 10 @ ): (n.7)
rae 1, — XapakTepHasa NpoaocrKUTENbHOCTL 06LEMHOMO Noxapa (B vacax), paccumToiBaeMan no dopmyne

- ZF}Q.Z— NepZP
" 6285A4Jh INIP’

BbIMUCNSOT BpeMsA QOCTWKEHUA MaKCUMAaNbHOro 3HauYeHuA CpeaHeoBbeMHOI Temnepatypbl ., MuH ana MPH

(n.8)

fmax = 32 — 8,1q3 %6092k, (n.9)

ana MPB
it =t,

max n

rae f, — paccuutbiBaoT no opmyne (1.8).
OnpegensioT U3MeHeHUe cpeaHeo6beMHON TemnepaTtypbl °C npy 06LEMHOM CBOGOAHO PasBUBAOWEMCA NOXAape.

T-Ty
Tmax - TO

475
=115,s[ t ) - @ 475(Wimax) (N.10)

tmax

N.2.3 PacyeT cpegHeli TeMnepaTypbl NOBEPXHOCTU NEPEKPLITUS

V o °
OnpeaenaioT 3Havenne MakCUManbHON yCpPeaHEeHHOW Temneparypsl NOBEPXHOCTU nepexpuitma Ty, ., °C
ansa MPH

0,64
Twmax ~ Twp = 1309, (N.11)

ans MNPB ¢ TouHocTbio A0 8,5 % Ty, = 980 °C, ¢ TouHoCTbIO A0 5 %

.10-3(q-30)
Tinay = 2156° 1° , (N.12)

BblumensioT BpeMsi ZOCTKEHUSI MAKCMMANbHOIO 3HAYEHUA YCPEOHEHHON TeMNnepatypbl MNOBEPXHOCTU Nepekpbl-
VA fayx, MAH

ans MPH
tmax = 40 — 17,3g 2% 049k (N.13)
ansa MNPB ¢ tounoctuio go 10 %
-
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OnpegensioT uameHeHne cpeAHes TEMNEpPaTypbl NOBEPXHOCTH NEPEKPLITNA

6,95
W, — Tw, 21043( t J . 6695t/ tmay)

TWmax — Wo tmax (n.14)
rae Ty, — HauanbHas cpeaHsAs TemnepaTypa NoBepXHOCTU nepekpeiTus, °C;
TW,, — Temnepatypa rnoBepxXHOCTW NepekpeITua Npu spemenn f, °C.
MN.2.4 PacdeT cpegHelt TemnepaTypbl MOBEPXHOCTU CTEH
OnpegensioT MakcuMarneHylo yCpegHeHHyo TeMnepartypy noBepxHocTn creH ana MPH
_ 0,64
TWoax ~ Twy = 11507, (n.15)
ansa NPB npn 0,15 < £, < 0,8 4 ¢ TouHoCTEIC A0 10 %
2
Tw, oy =250 + 17501, - 1250t7. (N.186)

Mpu 0,8 < £ < 1,22 4 MakcUManbHOE YCPEaHEHHOE 3HAYEeHWe TeMNepaTypbl NOBEPXHOCTU CTEHbI € TOHHOCTBLIO 40
3,5 % cocraenseT 850 °C.

BblyncnAoT BpeMA AOCTMXKEHWA MAaKCUMANbHOTO 3HAYEHUSt YCpeaHEHHOW TemnepaTypbl MOBEPXHOCTU CTEeH
trnaxs MUH

ana MNPH
fmax = 35 — 9,3 %0045k (n.17)
ana NPB
fax =118

OnpeaensioT MaMEHeHVe cpeaHel TemnepaTypbl CTeH

wy = Tw, 233( t )5'45 5,45 (t/tmax)
—_— = e v
TWmax - TWc fmax (N-18)

rae Ty, — HauanbHas cpeaHsiA TeMnepaTypa noBepxHocTH crel, °C;

Tw — TemnepaTypa NOBEpPXHOCTM CTeH Nnpu BpemeHm f, °C.
M.2.5 Pacyet nnoTHOCTU S(hHEKTUBHOIO TEMMOBOTO NMOTOKA B KOHCTPYKUMM CTEH W NEPEKPLITUSA (NOKPLITHS)
OnpepensoT MakcMManbHyIo YCPeAHEHHYIO MITOTHOCTb 3MEKTUBHOTO TENNOBONO NOTOKA B CTPOUTESbHbIE KOHCT-

pyKUMM Qo KBT/MZ:
a) npu MNPH:
ANA KOHCTPYKUMM CTeH

W = 35795 (N.19)
ONs KOHCTPYKLUUIA nepekpbiTUA
—1
Moy = [0,26q?(’75 -33. 10‘2q‘,’;’2se‘1'5qk] : (N.20)
6) npu MPB:
ANA KOHCTPYKUMW cTeH npw 0,8 > £, > 0,15 v
Uy = 43 - 751, + 5013, (n.21)

npn 1,22 2§,20,8u4

Wppax = 15 KBT/MZ;
ANA KOHCTPYKUMW NepexpbITUiA {(nokpeituin) npu 0,8 > &, > 0,15y

;g = 65 — 138t + 9717, (N.22)
npn 1,222£,20,8y4
AWiax = 17,3 KBT/M;
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BbluncnaioT Bpems JOCTUKEHNA MAKCUMANbHOW yCpeAHEHHO MITOTHOCTU TENSIOBOro NOTOKA B KOHCTPYKUMKU ANA
MNPH v NPB:
ONA KOHCTPYKUMIA CTEH
5 _
tmax = 26 — 5,1q; e~ 6% (N.23)
AN KOHCTPYKUMWA NepekpbiTUsi (NOKPbITUST)

tmax = 26 — 7,2q e~ 189 (N.24)

OnpegensiioT U3MeHeHue cCpegHeil NNOTHOCTW TENNOBOIO MOTOKA B COOTBETCTBYIOIME KOHCTPYKLIMK

q t -3,6(t/
=37 ( ; )e (t/tmax) (N.25)

AWax max

1.2.6 PacyeT MakcumanbHbIX 3HAYEHUI NNOTHOCTEN TENNOBbLIX MOTOKOB, YXOAALIMX M3 Ovara noxapa 4yepes npo-
€Mbl MOMELLEHNS], PACMONOXKEHHbIE HA OgHOM ypoBHe, npu MNPB.

MakcrnmanbHyo NNOTHOCTE TEMNOBOrO NOTOKA C NPOAYKTaMU FOPEHUA, YXOAAWMMY Yepe3 NPOeMbl, PacCHUTLIBAIOT
no dopmyne

Gyxmax = 965 — 6209, + 229,2t% + 10(g - 30). (N.26)

.3 PacyeT TemnepaTypHOro pexvuma B NOMELLEeHUM € Y4eTOM HavanbHOW CTaaumu noxapa npu ropeHuun Teep-
AbIX FTOPOYUX U MaTepuarnoB

M.3.1 Mo AaHHbIM MOXapHO-TeXHUYeckoro obcrneaoBaHNs UMM NPOEKTHON AOKYMEHTaUWUn onpeaensioT:

- 06bem nomelleHusn V;

- nnowage NpoemMoB NnomeLleHns Aj;

- BbICOTY NpoemMoB hj;

- obluee KONMYECTBO rOprOYEN Harpy3ku Kaxxaoro Buga ropoyero teepgoro matepuwana Pj;

- MPVYBEAEHHYIO BbICOTY NMPOEMOB h;

- BbICOTY NoMeLLeHns h;

- o6Lee KONMYECTBO rOpIOYelt Harpy3kv, NPUBEAEHHOE K ApeBecuHe, P.

MM.3.2 Mo pesynkratam skcnepumMeHTanbHbIX UCCNEAOBaHNI B COOTBETCTBUM C O6LEMOM MOMeLLEHUs1 V 1 ropioven
Harpyskol g onpeaensitoT MMHUMAanbHY NPOACIXUTENBEHOCTE HavanbHoW cragum noxapa (HCI) fycn. Bpemenn okon-
yaHusa HCIT cooTeeTcTBYET TemnepaTypa Tg.

MM.3.3 PaccuntbiBaloT TeMNEpaTypHbIA PEXUM Pa3BuTON CTaavu noxapa.

M.3.4 Mo pesynesraTam pacyeTa TEMMNEPATYPHOrO pexvma CTPOSIT 3aBMCUMOCTb cpeaHeobbeMHon TemnepaTtypsbl
B MOMELLeHMN B KoopaMHaTax TemnepaTtypa — BpeMs Tak, 4ToObl 3HaueHuio Temnepartypbl T, Ha BoOCxofsilLen BETBU
COOTBETCTBOBANO 3Ha4eHue fyen.

M.3.5 OnpepgensiioT uaMeHeHne cpeaHeoObLEMHOM TeMNepaTypbl B Ha4arnbHOW CTagum noxapa

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

(Tien —To) ~ \then

rae Then — cpeaHeobbemMHasi Temnepatypa B MomeHT okoHuanua HCI, °C.
CpepHee 3HaueHne Tycn rOPEHMsI TOpIOYel Harpy3ku U3 TBEpAbIX OpraHWyeckux martepuanos NpUHUMaeTcs
paBHbIM 250 °C.
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Mpunoxexue P

MeToqa pacyeTa Tpebyemoro npegena orHeCTOMKOCTU
CTPOUTENbHbLIX KOHCTPYKLUIA

P. 1 PacuyeT Tpebyembix npeaenoB OrHeCTOMKOCTH

Metog pacyerta TpebyemMbiX NpeaenoB OrHECTONKOCTU KeNe306eTOHHbIX M OTHE3aLLMLLEHHBIX METaNMYeCKUX KOH-
CTPYKUMI NPOMBILIMEHHBIX 3AaHWIA (COOPYXXEHUW) YHUTHIBAET XapakTepPUCTUKN TEXHOSOMMHYECKUX NMPOLUECCOB M yCTaHaB-
nuBaeT cooTBeTCTBylOWME TpeboBaHUA K OTHECTOMKOCTU KOHCTPYKLMIA, MUCXOAS U3 HOPMUPYEMOrO pUcKa AOCTUXEHWA
NpPeaAensHOro COCTOSIHWUS KOHCTPYKLWI MO NPU3HAaKY NOTepu HEecylen 1 TEnron3onvpytowen cnocobHOCTen B yCrnoBusx
pearbHbIX NOXapoB.

Tpebyemble npegensl OrHECTOMKOCTU YCTaHABNMBAIOTCS HA OCHOBE ONpegeneHusi 3KBUBANeHTHOW NpPOAOIiKu-
TENBbHOCTU NOXApPOoB U KoaMLUMEHTa OrHECTOMKOCTU. KOathdhULUMEHT OrHECTOMKOCTV PacCUUTLIBAIOT B 3aBUCUMOCTU OT
3aaHHON NpeaenbHOW BEPOSITHOCTM OTKA30B KOHCTPYKUMW B YCNOBUSIX pearibHblX NOXapoB.

thcny MYH
25
/67 1
577
_8 20 2
3
15
10
5....
T 0 T T
5 6 1000 2000 3000
v-10%, m® v, M
PucyHok P.1 — 3aBucumMocTb MUHM- PucyHok P2 — 3aBUcMMOCTb MUHUMArb-
MarnbHOW MNPOAOIHKUTENBHOCTU HavanbHOW HOW MPOAOIPKUTENBHOCTU Ha4anbHON CTagum
cTagum noxapa (fycn) or obvema V, Bbico- noxapa (lycn) or obbema V u BbicoTbl H no-
Tol H NOMELWeHnst 1 KONU4YecTea roproyen MeweHns

Harpyskv g, npuseeHHon K gpesecuHe. 1—H=3mM2—H=6mM3—H=12m

CnnowHast nuumst npu H =48 m;
q =68—70 kr/m?;
[MyHKTUpHBIE NUHUK Npy H = 6,6 M:
1—q=24—14 wim?; 2 — g = 67—119 ki/m?;
3—qg = 60 —66 kr/M%, 4—q =60 ki/m%;
5— q=82—155 w/mZ; 6 — g = 140—160 k/m?;
7 — g =200 kr/m2; 8 — q = 210— 250 kr/m?;
9 — q = 500—550 Kkr/m?

P.1.1 Pacuyet Tpebyemblx npeaenoB orHeCTOWKOCTM B NOMELEHNM NPOBOAAT A Clly4aes NokKanbHOro unu obbem-
HOro noxapos. [Ina onpegenexus Buga noxapa cHadana no pucyHkam P.1 n P.2 HaxogsT MUHWMAnNbHYIO NPOAOIKM-
TeNbHOCTb HavanbHoW ctagumn noxapa (HCI) fyen. Mpu pacnpoctpaHelun OrHs NO ropiovdei Harpyake, oTiuyatoLencst
no CBOWCTBaM OT ApeBecuHbl, npogoskuTensHocTe HCI BbiuucnseTcs no gopmyne
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N G
4 4 (n;.p Q, U""]
Hen, =tHen |7 5 v ) P1
p 142 (R1)
("" Q; Ucni)
rae g =12 KI/M2 . MUH, 1; — CPeAHWe CKOPOCTW BhIrOPaHUs APEBECHHBI W IO KOMMOHEHTA TREp/oro FOpIOYero unm
TpyaHoropioHero matepuana, kr/(M2 - MuH);

Qﬁn = 13,8 MIx/xr, Qf,'. — HM3LLWEe TennoTbl CropaH1s APEBECUHbI U /-F0 KOMNOHEHTa COOTBETCTBEHHO, MIDK/KT;

Up =99 1072 m/MuH, Ucpi — CpegHue NVHerHble CKOPOCTU PacnpoCcTPaHEeHUs NO APEBECUHE W i-My KOMMOHEHTY

COOTBETCTBEHHO, M/MWH.
MNocne onpeaenexus npoaonmkuTensHocTn HCI nporepsatoT HepaBeHCTBO:

F < (Ugp tcn)’ (P2)

rae F — nnouwaak NoXapHoi Harpysiy, M2,

Ecnm ycnoeue (P.2) BbinonHaeTcs, To ropiodan Harmpyska pacnonoXeHa paccpefoTtodeHHo — B nomelleHmmn Gyper
NoKanbHbIA NOXap.

B npotmBHOM cny4ae ropioyas Harpyska pacnonoxeHa paccpegoTrodeHo — B rnomelleHuu 6yaet obbemHblii no-
xap.

Ha ocHoBe AaHHbIX NPOSKTHON AOKYMEHTaLMK, NOXKAPHO-TeXHWYeCkMx o6CcneoBaHni, a TaloKe CNPaBOYHLIX Ma-
Tepuanos ONpeAenseTcs aKBUBaNEHTHAA NPOACIKUTENBHOCTL Noxapa f, ANA BbIGPaHHOW KOHCTPYKLMM B paccmaTpw-
BaeMoM rnomelleHnn. DKBUBANEHTHYI0 NPOACMKUTENEHOCTL NOXapa onpeaensioT Mo W3BECTHLIM 3HAYSHUAM NPoeM-
HocTu nomewenus /7, mO® u xapakrepHoit gnuTensHoCTH Noxapa ¢, (B Yacax).

lMpoemHocTn nomeleHun npu o6beMHOM noxape /1 paccuuTeiBaloT no gopMyne

N h,
ZA,-£ ana Vv >1000 m®
i-1

S

B ' P3
ZA,—\}l; ans V<1000 m® 3
i-1

me S — nnowage nona, mM%;

V — o6bem nomewenus, m>;
A; — nnowagp npoemos, Mm%
h; — BBICOTA /-0 MpoemMa B NOMELWEHWA, M;
N — KonuuyecCTBO NMPOEmoB.

B cnyvae NoKanbHoro noxapa NpoeMHOCTb PACCHUTLIBAIOT Mo popmyne

<

=HIF, (P4)

rae H — paccTosiHue OT 3epkarna ropeHusl 40 KOHCTPYKUMK (BbICOTa MOMELLEHMS), M.
XapakTepHyilo A4nMTensHOCTE 06BLEMHOIO NoXapa f, (B Yacax), ANA TBEPAbIX rOpIHUX U TPYAHOTOPKYMX MaTepua-
TOB paccuMTLIBAICT Mo dhopmyne

M ~qP
2j=18/Q4; Nap

t, = R P5
628551 A Yy X1, 7, P
roe G; — obLiee KoMUECTBO FOpIOvel Harpy3ky i-ro matepuana s kr (=1, ..., M);
M — yncno pasnuyuHbIX BUQOB HArpy3ku;
N — CPEeQHsIA CKOPOCTL BLINOPaHWA j-ro matepuana, lcrl(M2 - MUH);
Ngp  — CPeaHnas CKOPOCTb BLINOPaHNA, wri(m2 . MUH)
G;

XiTS$M G. — secosan A0ns j-il ropiovel HAPY3KN.
XYi-1G;

n

nps nj onpeaensioT IKCnepuMmeHTanbHoO UNN NO CNPaeoO4HbIM AaHHbIM.
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Mpu ropexun JIBXX u MK npogonxurensHOCTb NOKanbHOro noxapa f,, MUH, paccuTbiBalOT No opmysne

ty

Mep

F

(P8)

rae G — konuyectso JIBXK un MK, koTopoe MOXET pasnutbCst NpU aBapuiHONM CUTYauuK, Kr;

Mcp — cpeaHsas ckopocTb Beiropanus JIBXK n MK, Kr/(m2 - MUWH).

Ana paccmarpuBaemoro Tuna KOHCTPYKUMI No Homorpammam (pucyHku P.3—P.9) onpegensior aKBUBaneHTHyIo

NPOAOIIKNTENBHOCTL Noxapa f, (f,, M).

t, onpepensierca no opmynam (¥.5) wnm (Y.6) B 3aBucumoctv ot Buga noxapa, a [1—no copmynam (Y.3)

unu (Y.4).

ty MUH
100

80—

60—

40—

20 R VT SO 5T T |
0 20 40 60 80 100 120 140
tHCFI”n
PucyHok P.3 — 3aBucumMOoCTb 9KBUBANEHTHOW
NPOAOIHKMTENBHOCTY noxapa t, 0T NPOAOIKMU-
TENbHOCTU noXapa ANst Xene3obeToHHbIX W
OrHe3aLWMLLIEHHbIX METanIMYeckuX KOHCTPYKUMIA
NepeKpLITUS B YCNOBUSIX NOKanbHbIX NOXapoB f;
(unu npopomkutensHocTn HCM fycn) npu rope-
HUW TBEPAbIX U TPYAHOrOPIOYMX MaTepuanos

1—HINF =1,2: 2—HJF 11,5; 3— HIJF =1.8;
4—HIJF =22;5—HIJF =24

t,u

25

2,0

1,5+

1,0

3
4
5
//6
05 f T T T
0 50 100 150 200 250
t; MVH

PucyHok P4 — 3aBUCMMOCTb 3KBMBASEHT-
HOW NpOAOIMXUTENBHOCTM Noxapa f, OT Npogon-
XKUTENBHOCTM noxapa £, Ans xene3obeToHHbIX
M OrHEe3alWMLLEeHHbIX MeTannM4Yeckmx KOHCTPYK-
LM nepekpbITUa npu ropeHun NBX n MK

1—HJF =12 2—H JF=153—HJF=18;
4—HJF=22:5—HJF=24.6—HJF =36
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ty MUH
60

50

40— 4

30—

20

—
o(.Dm\l D O,

10—

0 T T T T
20 40 60 80 100
t, MuH

PucyHok P.5 — 3aBucumocTb aKkBUBaNeHTHOM
NpOAOIKMTENBHOCTU noxapa f, OT NPOAOCIIKU-
TENbHOCTU noxapa f, ANsi rOPU3OHTaNbHbIX He-
3aALMLEHHBIX MeTanIMYecknx KOHCTPYKUMIA

1—HJF =12 2—HJF =2,0; 3—HF =24;
4—HVF =2,85.5—HJF =32, 6—HJF =40;
7—HJF =4,4:8— HJF =5.2:9—HJF =58:
10—HJF =60
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{,, MUH
60

1
50—

2
40

3
30 4

5
20—

6
10 1

0 T T T
20 40 60 80

t, MUH

PucyHok P.6 — 3aBucumocTts akBuBa-
NEHTHON NPOAOIMKUTENBHOCTU noxapa t, oT
NpOACIKUTENBHOCTM Noxapa f, Ans Bep-
TUKanbHbIX He3alWMWeHHbIX MeTannuyec-
KX KOHCTPYKUMI

1—HJF =05, 2— HJF = 0,6;
3—HJF=07,4—HJF=08;
5— HVF =1,0, 6 — HJF = 1,5
7—HWJF =20;



t,u
4
1
3 2
3
4
2—
5
6
1—
7
I T
s 1 2 3 4

PucyHok P.7 — 3aBucumocTb akBMBa-
NEHTHOW NPOAOIMKUTENBHOCTM Nnoxapa f,
OT XapaKTepHOIN NPOAOMKUTENBHOCTU MO-
xapa f; Ans orHe3almeHHbIX MeTannum-
YEeCKUX U XKene3obeTOHHBIX KOHCTPYKUWIA
nepekpbITUs
1—1=0,25 m®5;, 2 — [71=0,20 m05;
3—M1=0,18 M%5% 4— 1=0,15 m°%;
5—1=0,12m%% 6 — [71=0,08 m®5;

7 — I1=0,04 m°5,

PucyHok P.9 — 3aBucmMMOCTb SKBMBANEHTHOW NPOOOIHKU-
TEnbHOCTW Noxapa f, OT XapakTepHOro BpeMeHn 06bLeMHoro
noxapa t, Ans UeHTpanbHO CXaTblX Xene3o6eToHHbIX KO-
NOHH
1—1=0,25 M%5% 2 — 1=0,20 m®%; 3 — [71=0,18 m%5;
4—1=0,15m%5 5—1=0,12 M5 6 — [7=0,08 m®5;

7 — I1=0,04 m05,

rFOCTP12.3.047—2012

-t

N g AWN

0 T T T T
0,5 1,0 1,5 2,0 2D

PucyHok P.8 — 3aBucumocTb akBUBa-
NEeHTHOW NPOAOIKUTENBbHOCTU noxapa f,
OT XapakTepHOW NpOAOCMKUTENBHOCTH
ob6bemHoro noxapa f, ans xenesobe-
TOHHBIX HECYLLMX CTEH
1—1=0,25 M%5;, 2 — 1= 0,20 M5,
3— =018 m%% 4—11=0,15m05;
5—1=0,12 m%5% 6 — 1=0,08 m%5;

7 — M=0,04 m05,

2

N o oahAODN

I I
25 30 35

.M

05 10 15 20
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P.1.2 KoathmumeHT orHecTonkocTn BuibpaHHOM KOHCTPYKUMK K onpeaensiiotT No 3HaYeHWo npeaenbHon BeposT-

HOCTH OTKa30B Fy; ¢ yueTOM ONYCTUMONi BEPOATHOCTM OTKAa30B KOHCTPYKLMIA Pron;- 3Havenus P,qoni B 3aBUCUMOCTU OT
TOrO, K KaKon Ipyrine KOHCTPYKUWI i NpuHagnexuvT BolbpaHHaa KOHCTPYKuWA, npuBedeHsl B Tabnuue P1.

Ta6nwnuya P1— [lonycTmbie BEPOATHOCTM OTKA30B KOHCTPYKUMI OT NOXapoB Fhon,

pynna koHCTpyKUMiA

BeposaTHOCTL OTKa30B

BepTukanbHble Hecylyme KOHCTPYKUMKM, NMPOTUBONOXAaPHLIE Nperpagbl, purenu,
nepekpbITus, depmbl, 6anku
Opyme ropusoHTanbHble Hecylwme KOHCTPYKLMM, NEPErOpOaKU
Mpoune cTpouTenbHbIE KOHCTPYKLWU

106
10-5
10~

MpepernbHbIe BEPOATHOCTM OTKA30B KOHCTPYKUMIA B YCIIOBMSIX NOXapoB f,; paccunTbiBaloT no dopmyne

P

non;

F

i = Py S(1=Pa)(1- Py,)

rae Py — BEpOATHOCTbL BO3HMKHOBEHWS MnoXapa, oTHeceHHas K 1 M2 nnowagn noMeLleHus:;

P, — BeposITHOCTb BbINOMHEHUS 3a4a4M (TYWEHUS NoXapa) aBTOMaTUHECKOW YCTAHOBKOW MOXapOTYLIEHUS;

P, o — BeposiTHOCTb MPeAOTEPALLEHNUS Pa3BUTOrO NoOXapa Cunamy NOXapHOW OXpaHbl;
Py — paccunTtbiBalOT N0 MeToay, NpuBeaeHHOMY B [3] unn npuHumaiot us tabnuuesl P.2.

Tabnwnua P2— BepoATHOCTU BOSHUKHOBEHUA Noxapa Py ANs NPOMbIWNEHHbIX NOMELEHWI

(P7)

MpoMbIWNEHHbIR uex

BeposaTHOCTE BO3HUKHOBEHUSI
noxapa Py, m2frop, 107

Mo o6paboTke CUHTETUYECKOTO KaydyKa U MCKYCCTBEHHbIX BOMOKOH
JlnTeliHbie 1 nnaBunbHbIE

MexaHn4eckune
WHcTpyMeHTanbHbIe

Mo nepepaboTke MSICHBIX U PbIOHBLIX NPOAYKTOB
[opsaver NpoKaTkKn MeTannos

TeKkCTMNBHOIO NPOU3BOACTBA
OnekTpocTaHuuin

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

BenuunHbl P, onpegensiioT no nacnopTHbIM AaHHBIM YCTAHOBOK. [lonyckaerca ncnonb3oBaHue AaHHbIX [4].

P,.o ycTaHaBNMBaloT MO CTaTUCTUHECKUM A3aHHBIM UMW Pac4eToOM C YH4EeTOM YCTAHOBKM aBTOMAaTUYECKMX CPeACTB
n.o Y

obHapy>xeHus1 noxapa, cun 1 cpefcTB NoXapHoON oxpaHbl. B cnyvae oTcyTCTBUA AaHHBIX MO NOXaAPHON OXpaHe U cucTeme
NOXapHOI curHanusaumm crieqyeT nonoxuTe Py, = 0.

Mo BBLIMUCIEHHBIM 3HAuYeHUsIM Fl,; ONpeaensioT 3HaueHne xapakTepucTukm 6e30nacHoCTH, NpM HeoBXoaMMOCTH

WHTEpronupyst faHHbie Tabnuubl P4.

Tabnuya P3 — 3HaueHus xapaktepuctukn 6esonacHocm P

BeposiTHOCTE OTKA30B KOHCTPYKLUIA
npu noxape Pn,-

XapakrepucTtuka
6esonacHocTn P

npu noxape Pn,-

BeposTHOCTb OTKA30B KOHCTPYKLUIA

XapakrepucTtuka
6e3onacHocTn P

10 |
25

0,6

0,3
10 |
25
0,6

0,3]

.10

1074

3,7
4,1
4.4
4,5

3,1
3,5
3,8
4,0

10
2,5 i 10—3
0,6
0,3

10

25 )
06 10~

03

2,3
2,8
3,2
3,5

1,3
2,0
2,5
2,6
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P.1.3 Pacuert koaddumumeHTa orHecTonkoctn Ky NposoasaT no ®dopmyne
Kp = 0,527 exp (0,36 3), (P8)

B tabnuue P4 npueeaeHs! 3HaveHns Ky ans ycnoeuih Py =5 - 106 w2jrop, Ppr=095u P,, =0 ansa pasnuuHbix
nnowaaen oTcekos S. '

Tab6nwnuya P4 — KoadbdnumeHT orHectolkoctn Ky

BepTukanbHble Hecylume KOHCTPYK-
o:lgg:;?g, uwﬁ, npomsonomapﬁu:le nperpaFJ):tybl, ﬂ;iycr;zmrsp;gio;;??(:::lfe I'Ipoqr;angowTeanble
M2 6anku, nepekpbITus, depmbl neperoponKu pyKuun
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 Tpebyembliii npegen OrHeCTOMKOCTU fy PacCHUTLIBAIOT 0 BLIMMCIIEHHBIM 3HaYeHusM £, n K

=Ko - 1, (P9)
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(1]

(2]
(3]

(4]

60

Bu6nuorpacus

GepepanbHbI 3akoH oT 22 wionsa 2008r. Ne123-$3 «TexHUYeckmin pernaMmeHT o TpeboBaHusIX NoXXapHOW 6e30-
nacHoCTU»

GdepepanbHbi 3akoH «O noxapHol GesonacHocTu» oT 21 gekabpsa 1994 . Ne 69-93

PacyeT KOHLEHTPaLVOHHBLIX NPeaeroB pacnpoCcTpaHeHnsl NNamMeHn NaporasoBblX CMeCel CrOXHOro cocTaea.
MeTtoanyeckoe nocobue. Mocksa, BHUAMO, 2012

MpaBuna ycTponcTBa 3NekTpoycTaHoBoK (yTBepxaeHbl MuHuctepcTtBOM 3HepreTwkm Poccuiickon ®egepaunm,
npukas ot 08.07.2002 r. Ne 204)
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