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Caenenus o cBoZ€E NMpaBuUIl

1. PABPABOTAH ©I'Y BHUUIIO MYC Poccum.

2. BHECEH Texuudyeckum komuteroM no crappaptuszauun TK 274 "IloxxaphHas
Oe30macHOCTB".

3. VTBEPX/IEH U BBEJIEH B JIEMCTBUE IIpukazom MUC Poccuu ot 25 mapta 2009
r. N 182.

4. BAPETUCTPUPOBAH ®enepallbHbIM areHTCTBOM 10 TEXHUYECKOMY PETYJINPOBAHUIO
U METPOJIOTHUH.

5. BBE/IEH BIIEPBBIE.

1. O6nacth NpUMEHEHUs

1.1. Hacrosimuit cBoa mpaBuil pa3paboTaH B COOTBETCTBHM cO cTaTbsiMu 24, 25, 26, 27
®enepanbHoro 3akona ot 22 utois 2008 r. N 123-03 "TexHuuyeckuil periaMeHT o TpeOoBaHMIX
NOoXKapHOW 6e30MmacHOCTH", SIBJIETCSI HOPMAaTUBHBIM JJOKYMEHTOM I10 MOXKapHOH 06€30MacHOCTH B
o0JyacTu cTaHaapTU3alMK J0OPOBOJIBHOTO MPUMEHEHUS M YCTAaHABIMBAET METO/IbI ONPEAETICHUS
KJIacCU(UKALMOHHBIX  MPHU3HAKOB OTHECEHWs 3MaHWM (WM YacTed 3JaHUH  MEXAy
MIPOTUBOMNOXAPHBIMU CTEHAMHU - MOKapHBIX OTCEKOB), COOPYKEHUH, CTPOCHHH U MOMEIIEeHUN
(Taylee MO TEKCTYy - 3JaHUM M TOMELIEHMI) MPOU3BOACTBEHHOIO M CKJIAJICKOTO0 Ha3zHaueHUs
Kiacca @5 K KareropusM O B3PBIBONOKAPHOM M IMOYKAPHOM OIMACHOCTH, a TAKKE METOJbI
OnpeneNieHusl  KIAacCU(UMKALMOHHBIX  NPU3HAKOB  KAaTEropuil  HApYKHBIX  yCTAHOBOK
MIPOM3BOJICTBEHHOTO M CKJIaJICKOI0 Ha3HAueHUs (Jajiee Mo TEKCTY - HapyXHbIe YCTAaHOBKH) IO
MIO’KapHOM OIACHOCTH.

1.2. Knaccudukanus 31aHUNA 1 TOMEUIEHUH IO B3PHIBOMOKAPHON U MOXKAPHON OMacHOCTH
IOpUMEHSIeTCs JUIsl yCTaHOBJCHUs TpeOOBaHMN IMOKapHOM O€30MacHOCTH, HANpPaBICHHBIX Ha
NPEJOTBPALIEHHE BO3MOXHOCTH BO3HUKHOBEHHUS IOXapa U oOecleyeHHe MNpPOTHUBOMOKAPHON
3aIUTHI JIOAEH U UMYIIECTBA B CIIy4yae BOZHUKHOBEHUS I10XkKapa.



Knaccugukanuss HapyKHBIX YCTAaHOBOK MO TOXKapHOH OMACHOCTH HCIIONB3YETCs IS
YCTAQHOBJICHUsI TpeOOBaHMH MOKapHOW O€30MaCHOCTH, HAINPABJIEHHBIX Ha IPEJOTBpAllEHHE
BO3MOXKHOCTH BO3HHMKHOBEHHMS IOKapa W OOecreueHHre MPOTUBOIMOKAPHOM 3aIIUTHI JIOACH U
MMYILECTBA B ClIydae BOZHUKHOBEHUS I10’Kapa Ha HAPY>KHBIX YCTAHOBKAX.

1.3. Hacrosimuuii cBoA IpaBUJl HE PacIpOCTPAHSIETCS:

- Ha NIOMEUICHUS U 3[1aHMs AJIs IPOU3BOJCTBA M XPAaHEHUs B3pBIBYATBHIX BELIECTB (Janee -
BB), cpeacts ununuupoBanus BB, 31aHus u coopyxkeHus, IPOEKTUPYEMBIE 110 CIIELUATbHBIM
HOpMaM U NpaBUjIaM, YTBEPKACHHBIM B YCTAHOBIICHHOM IOPSIZIKE;

- Ha HapyXXHbI€ YCTAaHOBKH JJIsl IIPOM3BOJICTBA U XpaHeHUs BB, cpencts MHUIIMMpPOBaHUS
BB, HapyxHbIE€ YCTaHOBKH, IPOEKTUPYEMBIE II0 CHELUAJIbHBIM HOpPMAaM MW IIPAaBUIIAM,
YTBEPKACHHBIM B YCTAHOBJIEHHOM IOPSJAKE, a TaKXE HAa OLIEHKY YPOBHS B3pPbIBOOIIACHOCTHU
Hapy>KHbIX YCTAHOBOK.

1.4. Hacrosmmii cBOJ mpaBUi MOXET OBbITh MCIIOJIb30BAaH IpPU pa3paboTKe CIEIHaTbHBIX
TEXHUYECKHUX YCJIOBUW IIPU NMPOEKTUPOBAHMM 3/1aHUM, COOPYKEHUH, CTPOCHHUH U HAPYKHBIX
YCTaHOBOK.

2. HopmaTuBHBIE CCBUIKH

B HACcTOAICM CBOJAC IpaBUJI HCIOJb30BaHbl HOPMATHWBHBLIC CCBIJIIKM Ha CJICIIYIOHII/Iﬁ
CTaHaapT:

I'oCT 12.1.044-89%*. Cucrema CTaHJapTOB 0€30macHOCTH Tpy/a.
[To>xapoB3pBIBOONIACHOCTD BEUIECTB M MaTepuanoB. HoMeHKIaTypa mokas3aresieid 1 MEeTObI UX
OTIpeIeIICHUsI.

[Tpumeuanue - [Ipu M0AB30BAHUU HACTOSIIMM CBOAOM IIPABUII L[€I€CO00pPa3HO MPOBEPUTH
JIeCTBUE CCBUIOYHBIX CTaHIAPTOB B MH(OPMAIMOHHOW cHCTeMe OOIIero TOJbh30BAaHUS - HA
opunmansHoM caiite @DenepadbHOrO areHTCTBa IO TEXHUYECKOMY PpErylIHpOBaHUIO U
METPOJIOTMH B ceTH MHTEpHET WM MO €XEeroJHo M3JaBaeMOMy MH()OPMAIIMOHHOMY yKa3aTellto
"HaunoHanbHble CTaHAApPTHI", KOTOPHI OMyOJMKOBAH MO COCTOSHHUIO Ha | sIHBapsi TEKYIIEro
rojla, ¥ MO COOTBETCTBYIOLIUM €XEMECSUYHO H3/aBaeMbIM HH(GOPMAIMOHHBIM YKa3aTelsM,
ONyOJIMKOBAaHHBIM B TEKyIlleM ronay. Eciu cchllouHBIN cTaHAapT 3aMeHeH (M3MEHEH), TO MpHU
MOJIb30BAHMM  HACTOSIIMM  CTaHAAPTOM  CIEIyeT  PYKOBOJACTBOBAaTbCA  3aMEHSIOLIUM
(M3MeHEeHHBIM) cTaHapToM. Eciiu cchUTOuHBIN CTaHIapT OTMEHEH 0€3 3aMEHBI, TO MOJIOKEHHE, B
KOTOpPOM JIaHa CChUIKA Ha HEro, IPUMEHSETCS B 4aCTH, HE 3aTparuBarollel ATy CChUIKY.

3. TepMUHBI U OIPEEIIECHUS

B HacrosieM cBojie mpaBuUil IPUMEHSIOTCS CIEAYIOLUE TEPMUHBI C COOTBETCTBYIOLIMMH
OIpEACIICHUSMU:

3.1.  ABapuifHas  cuTyauusi: CHUTyallMs, XapaKTE€pPHU3YyIOIIascs  BEPOATHOCTHIO
BO3HHUKHOBEHUS aBapHH C BO3MO>KHOCTBIO JAJIBHEHIIIETO €€ Pa3BUTHS.

3.2. B3psIB mapoBO3AYIITHOTO 00J1aKa: MPOIIECC CTOPaHUs TOpIoYeH MapoOBO3IYIIHON CMECH
B OTKPBITOM IIPOCTPAHCTBE C 0OPa30BAHNUEM BOJIH JaBJICHUS.

3.3. B3ppIB MapoBO3AYIIHONH CMecHM B OrpaHUYEHHOM o0beMe (pe3epByape WU
IPOM3BOJICTBEHHOM ITOMEIIEHNUH ): TIPOLIECC CrOpaHus 00pa30BaBIIEHCs B OTpaHUUEHHOM 00beMe
roproyeil mapoBO3AYIIHON CMECH C TIOBBIIIEHUEM JaBJICHUS B 3TOM 00beMe.

3.4. B3pbIB pe3epByapa C MNEPETpeTON JKUAKOCTHIO IMPH BO3JAEHCTBUM HA HEro odara
no’kapa: Ipollecc pa3pylIeHHsI pe3epByapa MpU HarpeBe OT oyara Ino)kapa Haxonslleics B
pe3epByape JKUIKOCTH 10 TEMIIEPATYpPhl, IPEBBILIAIOIIEH HOPMAaJIbHYIO TEMIIEPATYPy KUIIEHHUS, C
JAIbHEWIIUM  B3PbHIBOOOPA3HBIM  BCKUIIAaHUMEM KuAKocTU. [Ipomecc — compoBoxknaercs
00pa30BaHUEM BOJIH JABJICHUS U, €CIH KHUJIKOCTh TOproyasi, "OrHeHHBIM 1apoM".

3.5. B3pbIBoOIacHasi CMECh: CMECh BO3/1yXa WJIM OKUCIUTEISI C TOPIOYMMH T'a3aMHu, TapaMu
JIETKOBOCIUIAMEHSIOINXCS JKUJKOCTEM, IOPIOYMMH NBUIIMH WJIM BOJIOKHAMH, KOTOpas Ipu



OTIpe/IeIEHHOW KOHIICHTPAIIMHA ¥ BOBHUKHOBEHUHN UCTOYHUKA WHUITUUPOBAHUS B3phIBa CIIOCOOHA
B30PBaThCHl.

3.6. Bpems otkimroueHHs (Bpemsi cpaOaTbIBaHHs): INPOMEXYTOK BPEMEHHM OT Hauaja
BO3MOXXHOTO TOCTYIJICHUSI TOPIOYEro BellecTBa M3 TpyoOorpoBoaa (mepdopaius, paspbis,
U3MEHEHHE HOMUHAJIBHOTO JABJICHUS M T.I1.) 10 MOJHOTO MPEKPAIeHUs NOCTYIIJICHHUS Ta3a WIn
KUJKOCTU B TOMEILIEHUE.

3.7. Kareropus moxapHO# (B3pBIBOTIOKAPHOIN) OMACHOCTH 00BEKTa: KiIacCHU(hUKAITMOHHAS
XapaKTepUCTHKA MOKAPHOU (B3pBIBOIIOXKAPHOI) OMACHOCTHU 3JaHusl (WM YacTel 3AaHUsI MEXKIY
IPOTHBOIOXXAPHBIMU CTEHAMH - TOXKAPHBIX OTCEKOB), COOPY)KEHHS, CTPOCHUS, MOMELICHHUS,
Hapy>XKHON yCTaHOBKHU.

3.8. Jloruueckoe pepeBo COOBITHIA: TpaduUecKoe OTpaKeHHE 0OLIETro XapakTepa pa3BUTHA
BO3MOXXHBIX aBapUIHBIX CHUTyallUd U aBapuil C OTpaXCHHEM MPUYUHHO-CIICICTBEHHON
B3aMIMOCBSI3M COOBITHII B 3aBHCHMOCTH OT CHEIU(PUKUA OMACHOCTH OOBEKTa OLIEHKH PHCKAa C
YUETOM BIIMSHUA HA HUX UMEIOIINXCS 3alUTHBIX MEPOTIPUSTHI.

3.9. OrHeHHbI map: KpymHomacmTabHoe AU(PQPY3NOHHOE TOPCHHE, Peallu3yeMoe IpHU
pa3pbiBe pe3epByapa C Toprouel KUAKOCTHIO MU Ta30M IO/ JIaBJICHHEM C BOCIUIAMEHEHHEM
COJIEPKUMOTO pe3epByapa.

3.10. Iloxap B momemieHuM: mporecc AUPGY3UOHHOTO TOPEHHUS TBEPHABbIX, KUIAKUX U
ra3o00pa3HbIX TOPIOYMX BEIIECTB, HAXOJAIIMXCA B IOMEUICHWH, BBI3BIBAIOUINIA TIPOTPEB
CTPOUTENBHBIX KOHCTPYKIMM M TEXHOJIOTHMYECKOTO 000pyAOBaHUs C BO3MOXKHOM MoTepel mMu
HECYIIEeH CIIOCOOHOCTH.

3.11. [TIlpoexkTHass aBapusi: aBapus, M MPEAOTBpAILIEHUS KOTOpPOH B TPOEKTE
MPOMBINICHHOTO ~ OOBEKTa  MPEAYCMOTPEHBI  CHCTEMBI  oOecrieueHus:  0e30MacHOCTH,
rapaHTupyole ooecrneueHue 3aJaHHOr0 ypoBHs 0€30MaCHOCTH.

3.12. TloxapHasi Harpy3ka: KOJHYECTBO TEIUIOTHI, KOTOPOE MOXET BBIJCIUTHCA B
MOMEIIIEHUE NPH MOXKape.

3.13. Pa3mep 30HBI: MPOTSHDKEHHOCTb OTPAaHMYEHHON KakuM-1u00 00pa3oM uacTu
MPOCTPAHCTBA.

3.14. Cuenapuii aBapuu: MOJIEb MOCIEAOBATEILHOCTA COOBITHI C ONpPECICHHOW 30HOM
BO3/ECUCTBUS ONAcHbBIX (PaKTOPOB IMOKapa Ha JIOJAEH, 3[aHNs, COOPYXKEHUS U TEXHOJIOTHYECKOe
obopyoBaHue.

3.15. YaenbHas noxapHasi Harpy3ka: KOJIMYeCTBO TEIUIOThI, KOTOPOE MOXKET BBIJICTUTHCS B
MIOMEIICHUE TPH TOKape, OTHECEHHOE K TUIOIIAAN Pa3MEUICHUs HaXOJSIIUXCS B MOMENICHUU
TOPIOYUX U TPYJHOTOPIOYMX BELIECTB U MAaTEPUAIOB.

3.16. Yacrota peanu3aly CLEHapHs aBapuUU: YacTOTa BO3HUKHOBEHHS U Pa3BUTHS
BO3MOXKHOTO CIICHApHs aBapUU B OMPEICIICHHBIN MepHO]] BPEMEHHU.

4. O01mue MmoI0XKEHUA

4.1. Tlo B3pBHIBONOXAPHOM M IOKAPHOM OINACHOCTH IOMEIIEHUS MOJIPA3ACIAOTCI Ha
kareropuu A, b, Bl - B4, I u ]I, a 3n1anus - Ha kareropuu A, b, B, I' u JI.

Ilo mo>xapHO¥ ONacHOCTH Hapy>KHbIE YCTAaHOBKM Nojpa3feisatorcs Ha kareropuun AH, BH,
BH, I'H u IH.

4.2. Kareropuu NOMEIIEHUN U 3JaHUM ONPENEISIIOTCS MCXOAs M3 BHJA HAaXOIAIIUXCS B
MTOMENICHUAX TOPIOYUX BEUIECTB U MATEPUATIOB, UX KOJMYECTBA M IOKAPOOIACHBIX CBOWCTB, a
TaKXKe MCX0Ad U3 O0O0BEMHO-IJIAHUPOBOYHBIX pELICHUH MOMEIIEHUH U XapaKTepHCTUK
IIPOBOJIMMBIX B HUX TEXHOJIOTMYECKHUX ITPOIIECCOB.

Kareropun HapyKHBIX YCTAHOBOK ONPEIENAIOTCS HMCXOIs U3 IO0KapOOINacHBIX CBOMCTB
HaXOJSAIIMXCS B YCTAHOBKAX MOPIOYMX BEIIECTB M MaTepUalOB, UX KOJIMYECTBA U OCOOEHHOCTEN
TEXHOJIOTMYECKUX IPOLIECCOB.



4.3. OnpeneneHue MoXapoONaCHBIX CBOWCTB BEIIECTB U MAaTE€pHaJIOB MPOU3BOAUTCS Ha
OCHOBAHMHU PE3YJIbTAaTOB HCIBITAHUN MM PAcueTOB MO CTAaHAAPTHBIM METOJUKAM C y4eTOM
napamMeTpoB COCTOSIHUSA (AaBICHUS, TEMIIEPATYPHI U T.1I.).

JlonmyckaeTcsl MCIOJIb30BaHUE OQUIMAIBHO OINyOJIMKOBAHHBIX CIIPABOYHBIX JAHHBIX I10
M0YKapOOMACHBIM CBOMCTBaM BEIIECTB U MAaTEPHAJIOB.

JlonmyckaeTcsl MCII0JIb30BaHME TOKa3aTesel MM0KapHOM OMacHOCTU AJIs CMecell BEIEeCTB U
MaTepHaJoB MO0 HauboJiee ONACHOMY KOMITOHEHTY.

5. Kareropuu nomeIeHuii 1o B3pbIBONOKAPHON U MOKAPHOU OITaCHOCTH

5.1. Kareropuu nomeiieHuii no B3pbIBOIIOKAPHON U MOXKAPHOM OMACHOCTH MPUHUMAIOTCS
B COOTBETCTBUU C Tabnuiei 1.

Ta6muma 1 - Kateropuu nomermeHuii mo B3pbIBOMOKAPHON U TIOKAPHOM OMACHOCTH

Kareropusa XapaKTepuCTHUKa BEUEeCTB M MaTepuaJioB, HaAXONOAMMUXCHI
IOMENEeHU (obpamamnmyxcsa) B IOMEUEeHUN
A T'opoume rasH, JIETKOBOCIIJIAMEHSOIMECS XUIKOCTU C TEeMIepaTypou
[IOBHIIEHHA S BCIHHIKM He 6oJiee 28 °C B TaKkoM KOJIMYECTBE, UYTO MOTYT
B3PLIBONIOXAPO— | 0Opas30BEHBATL B3PHIBOOIIACHEE [NapOoI'a30BO3LYyIHIHEIE CMECH, IPHU
OMIaCHOCTb BOCIIJIaMEHEHMUM KOTOPEX pasBUBaAETCHa pacyueTHOe M3OEITOUHOE

IaBJIeHME B3pPHIBaA B IIOMElleHMM, NOpeBoumaklumee 5 klla, u (miam)
BelleCTBa M MaTepMalJibl, CIOCOOHBIE B3PHBATHLCH UM I'OPEeTh IIPU
B3aMMOINEMCTBUM C BOHOM, KUCJIOPOIOM BO3OyXa WIM IOpyI C
OpyT'OM, B TaKOM KOJMUECTBE, UYTO pacyueTHOe M3OLEITOUHOE
IOaBJIeHMEe B3pBEBa B IIOMelleHUM OpeBemaeT 5 klla

B T'oproune MOBIM MM BOJIOKHA, JIETKOBOCIIJIAMEHAKIMECHS XUIOKOCTU C
B3PHIBONIOXAPO— | TEMIIEPATYPOM BCIHIKM Oojiee 28 °c, ropouMe XMIOKOCTM B TaKOM
OIIaCHOCTb KOJIMYEeCTBEe, YTO MOTYT OOpPasOBEBATEH B3PEBOOIIACHHE

NEJIEBO3IOYIWHEE MJIM [NapOBO3OyLIHBIE CMECH, NIPM BOCIJIAMEHEHUM
KOTOPEIX Pa3BMBAaETCs pacueTHOe M3OBITOYHOE IaBJIEHME B3PHBAa B
IIOMeleHnM, NpeBhmawmee 5 klla

Bl - B4 TopouKe ¥ TPYOHOTOPKoUYME XMIKOCTM, TBEepIHE IOpouMe U
rnoxapo- TPYyOHOTOpIUME BelecTBa M MaTepmassl (B TOM UMCJE MBI U
OMAaCHOCTH BOJIOKHA) , BeEUleCTBa M MaTepMalJit, CIOCOOHEE IIPU

B3aMMOINEMCTBUM C BOINOM, KMUCJIOPOIOM BO3OyXa WM IpyI C
IpyroM TOJIBKO TI'OpeThb, IIpUM YyCJIOBMM, UYTO IIOMEUEHMA, B KOTOPHBX

OHM HaxonmdaTcsa (ofOpamailoTcsd), He OTHOCATCS K KaTeropum A
uin b
T Heropoume BemwecTBa M MaTEpPMAaJIEL B TOPSYeEM, PACKAJIEHHOM WMIIM
yMepeHHasa PacIjaBJIEeHHOM COCTOSHUM, IIpoliecc o0OpabOoTKM KOTOPHIX
[IOXapo— CONPOBOXOAETCA BEIOEJICHMEM JIyUYMCTOI'O TeIlljla, MCKP M IJlaMeHN,
OINIaCHOCTb n (uam) TopluMe T'a3bl, XUIKOCTM M TBepIHe BelleCTBa, KOTOpPHE

CXUTATCA WM YTUIIMSVPYITCA B KaueCTBe TOIlJIMBa

I Heropmoume BemecTBa M MaTepMaJhbl B XOJOOHOM COCTOAHUMU
[IOHMXEeHHAaA
noxapo-
OIIaCHOCTb

[lprMeyaHusA :

1. MeTomel omnpenejyieHMs KaTeTopuM NoMmemeHur A u B ycTaHaBJIMBAKTCS B
COOTBETCTBUM C IIPUJIOXEeHMEM A.

2. OTHeceHMe INOMEelmeHus K kaTeropuu Bl, B2, B3 wmnam B4 ocymecTBISeTCsS B
3aBUCUMOCTM OT KOJMUECTBA U crnocoba pasMelmleHus [IOXAPHOM HAaTPy3KU B
YKa3aHHOM IIOMENEHUM M eT0 OOBEMHO-IIJIAHMPOBOUHEIX XAPAKTEPMCTUK, a TaKxXe OT




IOXapOONaCHHX CBOMCTB BelleCTB M MaTepuajos, COCTaBJIALIMX IOXapHY
Harpys3Ky. PasIejieHMe NoOMelleHMM Ha kaTeropum Bl - B4 perjaMeHTHPYeTCH
IIOJIOXKEHUSAMM B COOTBETCTBMM C HNPUIIOXEHMEM B.

5.2.  OmnpeneneHue  KaTeropul  MOMEIMICHUM  CIEAYEeT  OCYHIECTBIISITh  IyTEM
MOCJIEIOBATEIbHON MPOBEPKU MPUHAIICHKHOCTH MOMEIICHHUS K KaTeropusiM, MPUBEICHHBIM B
tabnuie 1, ot Hanbonee onacHo# (A) Kk HaumeHee onacHou (/1).

6. Kareropuu 31aHuii 1o B3pbIBOMOKAPHON U MOKAPHON OMACHOCTH

6.1. Kareropuu 37aHUIl 1O B3PBIBONOXKAPHOM W MOXKAPHOW OMACHOCTH OMNPEACIISIIOTCS
UCXO0Js U3 I0JIM U CYMMHUPOBAHHOM ILIOIIAN [IOMEIEHUN TOW WIX UHOW KaTerOpUU OIACHOCTH
B 9TOM 3J/IaHUHU.

6.2. 31aHKe OTHOCUTCS K KaTeropuu A, eclii B HEM CyMMHpPOBaHHasl IUIOIIA/(b TOMEILEHUI
KkaTeropuu A mpeBbiaeT 5% rmoniaau Beex noMemeHui uiam 200 kB. M.

6.3. 31aHUe HE OTHOCHUTCS K KaTeropuu A, eciau CyMMHpOBaHHas ILJIOLIAJb MOMELIEHUN
KaTeropuu A B 3[JaHUM He IpeBblaeT 25% CyMMHpPOBAHHOW IUIOIIAIN BCEX Pa3MEIICHHBIX B
HeM momerieHnid (Ho He Oonee 1000 KB. M) M ATH MOMEIICHHS OCHAIIAIOTCS YCTaHOBKAMH
ABTOMATUYECKOTO MOXKAPOTYIICHUS.

6.4. 31aHuMe OTHOCHUTCS K KaTreropuu b, eciau OJAHOBPEMEHHO BBINOJHEHBI CIEAYIOLIUE
YCIIOBUS: 37aHHE€ HE OTHOCUTCS K KaTeropun A W CyMMHUpPOBaHHas IUIOIIA[b I[OMEIIEHUN
kareropuil A u b npessimaer 5% cyMMHUpoBaHHOH IUIOIIA M BeexX nomerieHui win 200 KB. M.

6.5. 31aHue He OTHOCUTCS K Kateropuu b, eciu cyMMupoOBaHHAas IUIOLIAb MOMEIIEHUMN
kareropuii A u b B 31aHuM He npeBplaeT 25% cyMMUPOBAaHHOM IIOMIAIM BCEX pa3MELICHHBIX
B HeM nomenienuit (Ho He 6osxee 1000 kB. M) ¥ 3TH NMOMEIIEHUS OCHAIIAIOTCS YCTaHOBKaMH
ABTOMATUYECKOTO MOXKApOTYLICHHUS.

6.6. 3maHue OTHOCHUTCA K KaTeropuu B, ecim OJHOBPEMEHHO BBINOJIHEHBI CIEAYIOLINE
YCIIOBUSL: 3[JaHHE HE OTHOCUTCS K Kareropuu A wiu b u cyMMupoBaHHas MIOIIa s MOMEIIEHUN
kareropuiit A, b, B1, B2 u B3 npesbimaer 5% (10%, ecnu B 31aHUM OTCYTCTBYIOT TOMEIIEHUS
kareropuii A u b) cyMMupoBaHHOH IUIOIIA U BCEX MOMELLIEHUH.

6.7. 3naHne He OTHOCUTCS K KaTreropuu B, ecnu cymMMmupoBaHHas IIOLIaJb MOMELIEHUN
kareropuii A, b, B1, B2 u B3 B 31anuu He npesbimaet 25% CyMMUPOBAHHOM TUIOMIATH BCEX
pa3sMelIeHHbIX B HeM nomeleHuil (Ho He 6osnee 3500 KB. M) U 3TH MOMEUICHUsI OCHAIAIOTCA
YCTaHOBKAMM aBTOMAaTHYECKOI'O MOKapOTYILICHUS.

6.8. 3maHMe OTHOCHUTCS K Kareropuu I, ecim OZHOBPEMEHHO BBINOJIHEHBI CIEAYIOLINE
yCIIOBUS: 3/1aHME HE OTHOCUTCS K Kateropun A, b wim B u cymmupoBaHHas IUIOmIajb
nomenenuit kareropuii A, b, B1l, B2, B3 u I' npessimaer 5% cyMMHUPOBAaHHOH IUIOIIAAN BCEX
MTOMEIICHU.

6.9. 31aHne HE OTHOCUTCS K KaTeropuu I, eciim CyMMHpOBaHHas IUIOLIA/b MOMEIEHUN
kareropuii A, b, B1, B2, B3 u I' B 31anuu He npesiiiaet 25% cyMMHUPOBaHHOM IUIOMIAN BCEX
pa3MeIIeHHBIX B HeM nomeneHuit (Ho e 6onee 5000 kB. M) u moMmenieHus kateropuii A, b, B,
B2 n B3 ocHamaroTcsi ycTAHOBKaMH aBTOMAaTHYECKOTO IMOXKAPOTYIIECHHUS.

6.10. 3nanue oTHOCUTCS K Kareropuu Jl, ecnu oHO HE OTHOCUTCS K kKateropuu A, b, B unu
I.

7. Kareropuu HapyKHBIX YCTAHOBOK IO TTOKapHOM OMacHOCTH

7.1. Kareropun Hapy>KHbIX YCTAaHOBOK MO IIOKapPHOW OMACHOCTH TNPUHUMAIOTCA B
COOTBETCTBUU C TaOnuiei 2.

Tabmuua 2 - Kareropun HapyHBIX YCTaHOBOK IO MOXKAPHOM OIMACHOCTH



Kareropus

Kputepun oTHeceHHs1 HApYKHOW YCTaHOBKH

Hapy>KHOU K TOM WJIM MHOU KaTETOPHH 110 II0KAPHOM OIIACHOCTH
YCTaHOBKH
AH VYcraHoBka oTHOcUTCA K Kareropuu AH, eciau B Hel IPUCYTCTBYIOT
MIOBBIILICHHAS (XpaHsTcs, nepepadaTbIBatOTCs, TPAHCIIOPTUPYIOTCS) TOPIOYHE
B3pPbIBONOXKAPO- | ra3bl, JIETKOBOCIUIAMEHSIOIIHUECS KUAKOCTU C TEMIIEPATypPO BCIIBIILIKH
OTIaCHOCTH He Oonee 28 °C, BemiecTBa U (WJIM) MaTepHaIbl, CIOCOOHBIC
rOpeTh NPU B3aUMOJAECUCTBUHU C BOJIOH, KUCIOPOAOM BO3AyXa
U (WIK) APYT € APYroM (IIpH YCIOBHM, YTO BEIMUYUHA [10KAPHOTO
pHUCKa IIpY BO3MO>KHOM CTOpaHUU yKa3aHHBIX BEIIECTB
¢ 00pa3oBaHMEM BOJIH JaBJICHUS MPEBBILIAET OJHY MIJUTMOHHYIO
B roJ] Ha paccTosiHuu 30 M OT Hapy>KHOM YCTAaHOBKH)
bH VYcranoBka oTHOcHUTCS K KaTeropu bH, eciiu B Hel IPUCYTCTBYIOT
B3PBIBOIIOKAPO- | (XpaHSTCs, mepepadbaThiBAIOTCs, TPAHCIIOPTUPYIOTCS) TOPIOYHE MTBLITH
OIIACHOCTH U (WIM) BOJIOKHA, JIETKOBOCIIJIAMEHSIOLIMECS KUIKOCTH
¢ TeMIiepaTypoi Benbliku Oosiee 28 °C, roproune KuUAKoCTH (Tipu
YCIIOBUH, YTO BEJIMYHMHA IIOKAPHOIO PUCKA IIPU BO3MOKHOM
CrOpaHuU TbUIe- U (W) MapOBO3YIIHBIX CMECe ¢ 00pa3oBaHUEM
BOJIH JJaBJICHUs [TPEBBIIIAECT OJHY MIIJIMOHHYIO B T'OJ] HA PACCTOSIHUU
30 M OT Hapy’>KHOHN YCTAHOBKH)
BH Ycra"noBka oTHOCHUTCS K Kateropuu BH, eciiv B Hel IpUCYTCTBYIOT
MoXapo- (Xpansitcs, mepepadaThIBAIOTCS, TPAHCIIOPTUPYIOTCS ) TOPIOYHE
OIIACHOCTb U (WIKM) TPYJHOTOPIOYKE KUAKOCTH, TBEP/Ible TOPIOUre U (UIIH)
TPYJHOTOPIOYHE BEILIECTBA U (UJIM) MaTepHUaIbl (B TOM YHMCIIE IIBLIN
1 (WJIM) BOJIOKHA), BEIIECTBA M (UJTM) MaTEpHAJIbl, CIIOCOOHBIC TTPU
B3aUMOJICCTBUU C BOJIOW, KHUCIOPOIOM BO3/yXa U (HJIU) APYT C
JIPYTOM TOPETh, U €CIIN HE PEAIN3YIOTCS KPUTEPHUH, TO3BOJISIOIINE
OTHECTH ycTaHOBKY K kaTteropuu AH wnu BH (nmpu ycnosuu, uto
BEJIMYMHA II0’KaPHOT0 PUCKa IPU BO3MOKHOM CTOPAaHUU YKAa3aHHBIX
BEIIECTB U (WJIK) MaTepuaoB MPEBBILIAET OJHY MIJIJTHOHHYIO B TOJ
Ha paccTostHUM 30 M OT Hapy>KHOM YCTaHOBKH)
I'H YcranoBka oTHOCUTCS K Kareropuu ['H, eciu B Hell NpUCYTCTBYIOT
yMepeHHas (XpaHsTcs, nepepadaTbIBatOTCs, TPAHCIIOPTUPYIOTCS) HETOPIOYHE
oXKapo- BellecTBa U (WIK) MaTepuabl B TOPsiueM, pacKaJleHHOM U (WJIN)
OIIACHOCTH pacIuIaBI€HHOM COCTOSHUM, IPOIecC 00pabOTKU KOTOPBIX
COIPOBOKAAETCS BbIICJIEHUEM JIYUUCTOTO TEIlIa, UCKP U (WIIH)
IUIaMEHH, a TaK)Ke FOPIOYMeE Ta3bl, XKUIAKOCTH U (UIM) TBEpAbIE
BEIIECTBA, KOTOPBIE CKUTAIOTCS WU YTHIIM3UPYIOTCS B KaUECTBE
TOILJINBA
JH YcraHoBKa OTHOCUTCS K kKateropuu JIH, eciii B Hel IPUCYTCTBYIOT
MMOHM>KEHHAs (xpansTcs, mepepadaThIBAIOTCSI, TPAHCIIOPTUPYIOTCSI) B OCHOBHOM
10’Kapo- HErOproYMe BEUIECTBA U (WIM) MaTEpUaIbl B XOJIOAHOM COCTOSTHUN
OIIaCHOCTb U €CJIM TI0 MEPEUNCIICHHBIM BBIIIE KPUTEPHUSIM OHA HE OTHOCUTCS

k kareropuu AH, bH, BH v I'H

7.2. OmpexnenieHHe KaTErOpUi HAPYXHBIX YCTAHOBOK CIEAYET OCYIIECTBIATh IyTEM
MOCJIETIOBATEILHON MIPOBEPKH MX MPUHAJICIKHOCTH K KaTETOPHsIM, MIPUBEICHHBIM B TaOIHIIE 2,
ot HanbOonee onacHo (AH) k Haumenee omnacHoit ([1H).

7.3. B cnydae, eciii M3-3a OTCYTCTBHS TAHHBIX MPEICTABIISIETCS HEBO3MOMXHBIM OLIEHUTH
BEJIMYMHY MOKAPHOTO PUCKA, TOMYCKAETCsl UCIOJIb30BAHNE BMECTO HEE CIEAYIOIINUX KPUTEPHUEB.

Hns kareropuiit AH u BH:




- TOPU3OHTAJIBHBIM pa3Mep 30HbI, OTrPAaHUYMBAIOIIEH Tra30IapOBO3AYIIHBIE CMECH C
KOHIEHTpAllMell TOPIOYETO BHIIIE HIKHErO KOHLEHTPALMOHHOIO IIPEJeNia pacipOCTPaHEHUs
mwiamenn (HKIIP) mo T'OCT 12.1.044, npesbimaer 30 M (IaHHBIM KpUTEpUN NpPUMEHSETCS
TOJILKO Ul TOPIOYUX T'a30B U NApOB) U (WJIM) pacyeTHOE W30BITOUHOE JaBJICHHUE IPU CrOPaHUU
ra3o-, napo- WIN NbUIEBO3AYIIHOM cMecH Ha paccTosHuM 30 M OT HapyXHOW YCTaHOBKHU
npesbimaet S5 kl1a.

Jlns xareropuu BH:

- MHTEHCUBHOCTBL TEIJIOBOT'O MBJIyUYeHMS OT oudara IIoxapa BelecTB ¥ (uiam)
MaTepmraJyioB, YyKasaHHBEIX IJja kaTeropuu BH, Ha paccrosuum 30 M OT HaPyXHOM
-2

YCTaHOBKM IIPEBHIIAET 4 kBT x M
I'opuzoHTanpHele pa3Mepsl 30H, OIPAaHUYMBAIOIIMX Ta30MapOBO3AYIIHBIE CMECH C
KOHLIeHTpauuen roprouero Boiie HKIIP, onpenenstores B COOTBETCTBUU € IPUIIOKEHUEM B.
VMHTEHCUBHOCTD TEIUIOBOI'O M3JIy4EHUS OT O4ara Iokapa ONpeeisieTCsl B COOTBETCTBHHU C
IpUiIo)KeHueM B.

8. OnieHKa nokapHOro pucka

-1
8.1. IoxapHBEM pUCK P(a) (rom ) B OINpPeleJyIeHHOM TOouke TeppuTopum (a), Ha
paccTtosgHuu 30 M OT HaAPYXHOM YyCTAaHOBKM, OIPemesiaiT C IIOMOIBI COOTHOWEHMS :

J
P(a) = SUM Q (a)Q , (1)
j=1 dj ]
roe J - UMCJIO CLEHapMeB pPasBUTUSA aBapui, BO3MOXHEX Ha HAPYXHOM YCTaHOBKE;
Q (a) - ycJloBHas BEPOATHOCTb NOPaXeHMs UeJIOBeKa B ONpeIeJIeHHOM TOoukKe

-
TeppMTgpMM (a) B pesynbTare peanamMs3auuy J-T'O ClLeHapus pPas3BUTHS aBapuu,
oTBeUammero OIIpeleJIEHHOMY MHUMIMMPpYRIIEMY aBapuio COOBITUIO;

Q - yacToTa peayMsaLMM B TeudeHMe IoIa Jj-I'O ClLeHapHus pPa3BUTHUSA aBapuu,

]

-1
rono .
8.2. CuenHapum pa3BUTHs IIOKApOOMACHBIX AaBAapUNHBIX CHTyallMd M  aBapui
paccMaTpUBaOTCSl HA OCHOBE IIOCTPOEHHUS JIOTUYECKOTO JIepeBa COOBITHI. UHCIO BO3MOMKHBIX
CLIEHApUEB Pa3BUTHUs aBapUil OIPENEIAETCS 110 pe3yabTaTaM aHaIM3a BO3MOXKHBIX Ha HAPYKHON
YCTaHOBKE aBaApUWHBIX CUTYallU U aBapyi.

8.3. YcCJyOBHEIE BEPOSTHOCTM IIOPaxXeHUs uyeJjoBeka Q (a) onpenesswonT o
dj
SHAUEHUAM NpoBUT-QyHKUMUM M Ha OCHOBE COOTHOWEHMM B COOTBETCTBMM C
npunoxeHmeMm I'.
YCJIOBHYIO BEPOATHOCTb IOpaxeHmUs ueJjioBeKa Q (a) oOT COBMECTHOTIO
dj
HEe3aBUCHMOTI'O BOBIOEMCTBMS HECKOJIBKMMM OHNacCHBMM bakTopaMmM B pesyJbTaTe

peanmszaunnn j—PO CLIEHapMAa pas3BUTUA aBapuM OIllpeneJidiT IO COOTHOIEHMIO:

h
0 (&) =1 - T (1 -020 (a)), (2)
dj k=1 k djk
roe h - UMCIIO paccMaTpMBaeMHX OIIaCHEX (QakToOpoOB Ioxapa;
Q - BEPOATHOCTbL peajMs3aluuMM K-TO OINacHOTO dakTopa Hnoxapa;
k
Q (a) - ycJoBHas BepPOSATHOCTDL IOPaXeHMS K—TEIM OIaCHBM (QaKTOPOM IoXapa.
djk

8.4. YacToThl peaiu3aliy CIEHAPUEB PA3BUTHUS aBAPUM OMPEACIISIOT MO0 CTATUCTUYECKUM
JaHHBIM U (I/IJII/I) Ha OCHOBC MCTOIMK, U3JIOKCHHBIX B HOPMATUBHBIX JOKYMCHTAX. HOHyCKaeTC}I



UCIIONIb30BAaTh pAacyYeTHhIE JaHHBIE 10 HAACKHOCTH TEXHOJIOTHYECKOTO O0OpyIOBaHUS,
COOTBETCTBYIOIIKE CHEU(pUKE HAPYKHON YCTaHOBKHU.

[Tpunoxenue A
(obs3aTenbHOE)

METO/IbI .
OITPEAEJIEHUA KATEI'OPUU ITOMEIIEHUN A 11 b

A.1. BeiObop 1 0600CHOBaHHME pacYETHOTO BapraHTa

A.1.1. Ilpu pacuere KpUTEpPHEB B3pBIBOIIOKAPHOW ONACHOCTH B KAa4yE€CTBE PACUYETHOTO
cienyeT BbIOMpaTh HauOoJiee HeOJaronpUATHBI BApHAHT aBapuM WM MEPUOJ HOPMAJIbHOM
paboThl ammaparoB, MU KOTOPOM B OOpa30BaHMM TOPIOYMX Ta30-, Mapo-, MBUICBO3IYIIHBIX
cMecell yuyacTByeT HaumOoJjblllee KOJMYECTBO TIa30B, MApoB, MbUIeH, Hanbojee OMACHBIX B
OTHOIIEHUHU MOCIEACTBUM CrOPaHUs 3TUX CMECEH.

A.1.2. KonuyecTBO MOCTYNUBIIMX B MOMEIICHUE BEIIECTB, KOTOPble MOTYT 00pa3oBaTh
rOpIOYME ra30BO3AYIIHbIE, 1APOBO3IYILIHbIE, IBIJIEBO3AYIIHbIE CMECH, OMPEAEISAETCS UCXO U3
CJICAYIOIIMX MPEANOChUIOK:

a) MPOUCXOJIUT pacueTHas aBapus OJHOTO U3 armapaToB coryiacHo A.1.1;

0) Bce coziepKUMOe arnmnapara MocTynaeT B IOMEIICHHUE;

B) IPOUCXOJUT OJHOBPEMEHHO yTE€UKa BELIECTB U3 TPYOOIIPOBOOB, MUTAIOLIUX aIlapar,
0 NpSAMOMY M OOpaTHOMY IOTOKaM B TE€YEHHE BPEMEHH, HEOOXOJMMOIrO AJsi OTKIFOYEHUS
TpyOOIIPOBOJIOB.

PacueTHOe BpeMs OTKIIIOUEHMSI TPYOONPOBOJOB OIPEIENSIOT B KaXKAOM KOHKPETHOM
ciy4yae, HMCXOAS W3 peaJbHONM OOCTAaHOBKM, W JIOJDKHO OBITh MHUHUMAJIBHBIM C YyYE€TOM
NacTOPTHBIX JIaHHBIX Ha 3allOpHbIE YCTPOMCTBA, XapaKTepa TEXHOJIOTHUYECKOro Mpoliecca U BUJIa
pacyeTHOM aBapHH.

PacueTHOe BpeMs OTKIIIOUEHUS TPYOOIIPOBOIOB ClIEAYET IPUHUMATh PaBHbBIM:

- BpEMEHHU CpabaTblBaHUsl CUCTEMbl aBTOMATHUKH OTKJIIOYEHHS] TPYyOONpPOBOJOB COIJIACHO
[aclOPTHBIM JAaHHBIM YCTAaHOBKM, €CIIM BEPOSITHOCTh OTKa3a CHUCTEMbl AaBTOMATHKM He
npesbiiiaet 0,000001 B rox nian obecrnieyeHo pe3epBUPOBAHUE €€ AIIEMEHTOB;

- 120 ¢, ecnu BepoATHOCTH OTKa3a cucreMsl aBToMatuku npesbimaer 0,000001 B rox u He
o0ecrnevyeHo pe3epBUPOBAHHE €€ DJIEMEHTOB;

- 300 ¢ mpu py4HOM OTKJIFOUEHHUH;

T') TIPOMCXOUT UCTIAPEHHE C TTOBEPXHOCTH PA3JIMBIIEHCS KHUIKOCTH; TUIOIIAAb UCTIAPSHHS
IpY pa3jMBe Ha MOJI onpeaensercs (IpH OTCYTCTBUM CIPABOYHBIX JaHHBIX) UCXOS U3 pacyera,
yto 1 nuTp cMeceil M pacTBopoB, coaepxamux 70% u MeHee (IO Macce) pacTBOpPUTENEH,
pasznuBaeTcs Ha momaau 0,5 KB. M, a OCTAIBHBIX JKUAKOCTEH - Ha 1 KB. M I0J1a TOMELICHHUS;

1) TPOUCXOIUT TAK)KE MCIIAPEHUE KUIKOCTH U3 EMKOCTEH, KCILTYaTUPYEMBIX C OTKPBITHIM
3epKaJIoM JKUJKOCTH, U CO CBEKEOKpAILIEHHBIX TOBEPXHOCTEH;

€) UIMTENBHOCTh WCHApeHHs JKUIAKOCTH TPUHHMAETCS pPaBHOW BpPEMEHH €€ IOJIHOTO
ucrnapenus, Ho He 6oiee 3600 c.

A.1.3. KomuyecTBO mbUIM, KOTOPOE MOXET 00pa3oBaTh MBLJICBO3AYIIHYIO CMECh,
OIpEAEIAETCS U3 CIEIYIOIINX IPEAIIOChUIOK:



a) pacyeTHOM aBapuu NPEAIIESCTBOBAJIO MbUICHAKOIUIEHUE B IMPOU3BOJICTBEHHOM
MOMEILEHUH, IPOUCXOJIAIIECE B YCIOBUAX HOPMAIBHOTO PeKMMa paboThI (HallpuMep, BCIEICTBUE
IBUJICBBIICTICHNUS U3 HETEPMETHYHOTO MTPOU3BOICTBEHHOTO 000PYAOBaHUS);

0) B MOMEHT pacueTHOM aBapuu IMPOMU30IUIA IUIAaHOBas (PEMOHTHBIC paOOTHI) WIH
BHE3aIlHas pa3repMeTH3alusl OJHOTO U3 TEXHOJOTMYECKUX allllapaToB, 32 KOTOPOH MOCIEA0Ba
aBapUIHBIN BEIOPOC B IOMEIIICHUE BCCH HAXOUBIIEHCS B allliapaTe MbLIH.

A.1.4. CBoOomHBIi 00BEM MOMEIIEHUS ONPEAESIeTCS KaK Pa3sHOCTh MEXAYy 00BeMOM
MOMEIIEHUSI U 00bEMOM, 3aHMMAaeMbIM TEXHOJOTMYECKMM oOopynoBaHueMm. Eciau cBoOOAHBIN
00bEM TMOMEIIEHUS OINPEAEIUTh HEBO3MOXHO, TO €ro JONYyCKaeTcs HPUHUMATh YCJIOBHO,
paBHbIM 80% reoMeTpruecKoro o0bemMa MoMeIIeHUs.

A2 Pacuer HU30BITOYHOI'O JaBJICHUA JIA ToproYux ra3os, mapoB
JICTKOBOCIIAMCHAIOIINXCA U TOPHOIUX JKUJIKOCTEH

A.2.1. Uzbeirounoe nasnenue JEJIBTA P nns wHAMBHIYalbHBIX TOPIOYMX BEIIECTB,
cocrosmux u3 atomoB C, H, O, N, Cl, Br, I, F, onpenensercs no popmyse

mZ 100 1
IOEJIBTA P = (P - P )-————- X -——— X ——, (A.1)
max 0V po C K
cB T,n CcT H
roe P - MaKCHMaJlbHOe napJjleHue, paszBuBaeMoe pu CTOpaHUM

max
CTeXMOMeTqueCKOﬁ PaSOBOSﬂyMHOﬁ 2078 HapOBOSﬂyMHOﬁ CMeCHM B 3aMKHYTOM o65eMe,
ornperneisiseMoe JSKCIIEPVMMEHTAJIBHO WMJIM IIO0 CIIPaBOYHEIM JaHHBIM B COOTBETCTBUMA C

TpeboBaHuAMM 4.3. [Ipy OTCYTCTBUM IAHHEIX IOOMNYyCKaeTCs OPMHMMATL P PaBHEIM
max
900 «Ila;
P - HauajlbHOe »aBJjieHMe, klla (momyckaeTcs HOpMHMMAThL paBHeEM 101 kIla);
0

m - Macca ropwouero raza (I'T') uiam nDapoB JIETKOBOCIIJIAMEHSAWMXCS (JIBX) u
ropounx xmuakocTtenm (I'K), BrlleIuMx B pe3yJbTaTe PACUETHOM aBapmMy B IIOMeleHUE,
BRIUMCIgeMasa nng I'T' no dopmyne (A.6), a 1nug napor JBX m I'K no dopmyse
(A.11), xr;

Z — KO30bMuMEeHT ydacTusa I'OpIUMX T'al30B M [IAaPOB B I'OPEHMM, KOTOPBEIMA MOXET
OBITH PacCUMTaH Ha OCHOBE XapakTepa paclpenejieHMsa I'a30B U IHapoB B oOBbeMe
[IOMEIUeHMA COIJIACHO NpMIiioXeHuio II. JonyckaeTca TIMNpMHMMATL 3HadYeHuMe Z 10
Tabauue A.1l;

\% - CBOOGOOHEM OOBEM IOMeleHMus, KyD. M;

CB
po - IJIOTHOCTBL T'aza WMJIM Iapa IpM pacyueTHOM TeMmiIepartype t , XKr x
T, P
-3
M , BHUMCIAeMas IO dopmyJie
M
po = , (A.2)
T, I VvV (1L + 0,00367t )
0 p
-1
roe M - MoJigpHas Macca, KyO. M X KMOJIb  ;
-1
V - MOJIbHEIM 00BeM, paBHBEM 22,413 xyD. M X KMOJIbL ;
0

t - pacueTHasa TeMmneparypa, °C.

b

B KadecTee pacueTHOM TeMIlepaTypbl cjlegyeT [IPMHMMaTh MaKCUMMaJIbHO

BO3MOXHYIO TeMIIeparTypy BO3OyXa B OJaHHOM IIOMelle HMNM B COOTBeTCTByDMeﬁ



KJIVIMaTU4e CKOM 30HEe MM MaKCHUMaJIbHO BO3SMOXHYI TeMIepaTypy BO3Oyxa IO
TEeXHOJIOTMUECKOMY PeTJlaMeHTy C yYeTOM BOBMOXHOTO IOBHIIEHMSA TeMIepaType B
aBapuiHOM CcUTyaumu. ECIM TakoTO BHAYEHUS pPacCUeTHOM TeMIepaType t o

P
KaKMM-JMO0 OPMUYMHAM ONpelesMTh He yImaeTcs, OONyCKaeTcs NPMHMMAThL ee pPaBHOM
61 °C;

cC - CcTrexmoMeTpuueckasa KoOHUeHTpauma I'T' wmiam napos JIBX wm TIX, %
CT
(0BBEMHEIX) , BHUMCIIAEeMas IO dopmyJie
100
C = - ’ (A.3)
cT 1 + 4,846eTa
n -n n
H X 0
roe berTa = n  ————----— - - - CTEXMOMETPUUECKUN KOSOOMLUMEHT KMUCIJIOpOona B
C 4 2
peakUuM CrOpaHUsd;
n, n, n, n - ducjao aromMo C, H, O m rajommoB B MOJIEKyJle TOPKUETro;
C H 0 X
K - xkonbbdmumeHT, YUMTEIB A HerepMeTMYHOCTD [IOMEeUeHU I 1Z8
H
HeamnaBaTUYHOCTL Mpollecca TopeHuA. [oNyCcKaeTCsa NPUMHMMaTbk K pPaBHEM TpEM.
H

Tabmuna A.1 - 3nauenue kodpduuenTa Z yqacTus TOPIOYUX T'a30B U MapOB B TOPEHUH

Bun roprodero Bemecrsa 3Hauenue Z
Bomopon 1,0
I"oprouwre ra3sl (Kpome BOJOPOJIA) 0,5
JIerkoBOCIUIaMEHSIOIINECS U TOPIOYNE KUAKOCTH, HarpeTble 0,3
JI0 TEMITEPATyPBl BCIBIIIKU H BBIIIE

JIerkoBOCIUTAMEHSIFOIINECS U TOPIOYHNE KUAKOCTH, HarpeThie HIKE 0,3
TeMIepaTypbl BCIIBIILIKH, IIPU HATMYUU BO3MOXKHOCTH 00pa30BaHMs

a’po30JIsl

JIerkoBOCIUIaMEHSFOIIUECS U TOPIOYHUE KUAKOCTH, HarpeThle HIKe 0
TeMIIepaTypbl BCIIBIIIKHU, IIPH OTCYTCTBUU BO3MOXXHOCTH 00pa30BaHUs

a’po30JIs

A.2.2. Pacuer [lenbra P U1l MHAMBUyaJbHBIX BELIECTB, KpPOME YHNOMSHYTHIX B A.2.1, a

TaKKe JIJIsT CMECel MOXKET OBITh BBITIOJIHEH 1O (hopMyIie

mH P 2
T O 1
IenpTa P = ———————-————-— X —-=, (A.4)
\Y po C T K
CB B p O H
-1
roe H - Tensiora cropaHmda, X X KD ;
T
-3
PO - IUIOTHOCTHL BO3IOyxXa IIPM HauaJIbHOM TeMmiepaType T , KD X M
B 0
-1 -1
C - TenJoeMKOCTh BO3IOyxa, X X KT x K (monyckaeTcsa IPMHUMATH

3 -1 -1



paBuom 1,01 x 10 , IIx X KI x K );
T - HauaJibHas TeMmIepartypa Boz3nyxa, K.
0

A.2.3. B crnyuae oOpalieHus B TMOMEIIEHUH TOPIOYHMX Ta30B, JIETKOBOCILIAMEHSIONIUXCS
WM TOPIOYMX >KHJKOCTEH MPH OMpEeNeIeHUH Macchl m, Bxojsmed B ¢opmynsl (A.1) u (A.4),
JIOITYCKAeTCsl YYUTHIBATh Pa0OTy aBapUiHOW BEHTWJISAIMH, €CIM OHA 00ecredeHa Pe3epBHBIMU
BEHTWISITOPAMH, aBTOMATUYECKUM IIYCKOM TIIPU MPEBBIIICHUU MPEAeIbHO AOMYCTUMOI
B3pBIBOOE30MACHOIN KOHLIEHTPAIIMH M 3JIEKTPOCHAOKEHHEM I10 TIEPBOM KaTerOpHH HAJeKHOCTH
no IIpaBunam yctpoiictBa smekTpoycranoBok (ITYD), mpu ycinoBum pacrosokeHusl yCTPOUCTB
JUIS yIoaleHusl BO3JyXa W3 MOMEMICHUS B HEMOCPEICTBEHHOH OJIM30CTH OT MeCTa BO3MOKHOM
aBapuu.

JlonmycKaeTcst yYUTHIBaTh MOCTOSHHO pPa0OTAaIOMIyl0 OOHIICOOMEHHYIO BEHTHIISIHIO,
o0ecreunBaroIlyl0 KOHIIEHTPALMIO TOPIOYHX T'a30B U MapoB B MOMEUICHUH, HE MPEBbIIIAIOIIYIO
IPEJEIbHO JOMYCTUMYIO B3pbIBOOE30IIACHYIO KOHIIEHTPALUIO, PACCUMTAHHYIO JJIs aBapUilHON
BEHTWISIIIMM. YKa3aHHas oOIIe0OMEHHasi BEHTUJISIHS JI0JDKHA ObITh 000pyZ0BaHa pPe3epBHBIMU
BCHTWJSITOPAMH,  BKJIFOUAIONIUMHUCS ~ aBTOMATHYECKH  NPU  OCTAaHOBKE  OCHOBHBIX.
DneKkTpocHa0KeHNEe YKa3aHHOW BEeHTUJISIIIUM JJOJDKHO OCYIIECTBIATHCA HE HUXKE YeM IO MEepBOH
KaTeropuu HajexHoctu no I[1YD.

[Ipu 3TOM Maccy m roprouux ra3oB WM MapoOB JIETKOBOCIJIAMEHSIIOIIMXCS WU TOPIOYHX
KUJIKOCTEH, HATPETHIX JI0 TEMIIEPATYPhl BCIIBIIIKH M BBIIIE, IIOCTYITUBITUX B 00HEM ITOMEIICHHUS,
cienyer pa3aenuts Ha kodddumuent K, onpenensemsrit mo popmyiie

K =AT + 1, (A.5)

roe A - KPpaTHOCTb BOS,I[YXOO@M@H&, coO3ID]aBaeMoro aBapMI?IHOI?I BeHTVIJ’IHLU/Ief/T, C ;

T - IpOAOIKUTENBHOCT MOCTYIIEHUS TOPIOYUX TA30B U MapPOB JIETKOBOCIIIIAMEHSIOIINXCS
U TOPIOYMX JKUAKOCTEH B 00beM MOMelIeHus, ¢ (MpuHuMaeTcs 1o A.1.2).

A.2.4. Macca m, Kr, TOCTYNUBIIEro B TOMEINIEHHWE IPU pACUYCTHOM aBapuM Tasa,
omnpenensercs 1no Gopmye

m=(V +V) po, (A.6)
a T T
roe V. - ofOwbeM TI'aza, BHUEIUWEIO M3 annaparta, KyO. M;
a
V - obmweMm Trasza, BHIUEONETIO M3 TPpyOONPOBOIOB, KyO. M.
T
[Ipy sTOM
v =0,01 x P V, (A.7)
a 1
roe P - maBJsieHme B annapare, klla;

1
V - obweM amnmnaparta, KyO. M;

vV =V + v, (A.8)
T 1T 2T

roe V - obpeM raza, BHUEOWEeIO M3 TPyOOoNpoBOIa IO €TI0 OTKJIUYeHMs, KyD. M;
1T

\Y - obBeM raza, BHIEOmEero u3 TpyObonpoBOoIda IIOCJe €TI0 OTKJIUEHUS,
2T
KyO. M;

v = dqT, (A.9)

1T



Toe g - pacxonm Taza, OIpelesiseMbii B COOTBETCTBMM C TEXHOJIOTMUUECKUM
perJjlaMeHToOM B 3aBUCUMMOCTM OT HaBJieHMs B TpyOomnpoBorne, eTro IuaMmerpa,
-1
TeMIIepaTypH T'a30BOM Cpemsl M T.O., KyB. M X C
T - Bpems, omnpenensemoe o A.1.2, c;

2 2 2
\Y = 0,01l x im P (r L +r L + ...+ L), (A.10)
2T 2 1 1 2 2 n n
roe P - MakCuUMaJibHOe oaBJieHMe B TpyOoNpoBOIe II0 TEXHOJOTUYECKOMY
2
persnamMeHTy, KIla;
r - BHYTPEHHUM pamnyc TPpyOOINpPOBOIOB, M;
1, 2,..., n
L - IOJMHa TPyOOIIPOBONOB oT aBapMUMHOTO anmnapara oo
1, 2,..., n

3aO0BUXEK, M.

A.2.5. Macca napoB KMJIKOCTH M, MOCTYNUBIIUX B MOMELIEHUE TPU HATMYUU HECKOJIBKUX
UCTOYHUKOB  HUcHapeHus  (IIOBEpXHOCTb  pa3lIUTOM  JKUAKOCTH,  IOBEPXHOCTb  CO
CBEXEHAHECEHHBIM COCTaBOM, OTKPBITbIE EMKOCTH U T.I1.), ONIPENEISAETCS U3 BHIPAKEHUS:

m=m + m + m , (A.11)
P eMK CB.OKp
roe m - Macca XMIOKOCTM, MCIAPUBIENCHA C IIOBEPXHOCTU pasjmMBa, KI';
p
m - Macca XMIOKOCTM, MCIapMBLIENCA C [NOBEPXHOCTEM OTKPHTEIX €MKOCTel,
eMK
KI';
m - Macca XMIKOCTM, MCIHapMBIIENCA C [IOBEPXHOCTEM, Ha KOTOpPHE
CB.OKp

HaHeCeH MNPMMEeHSseMHM COoCTaB, KI'.
[Ipy 3TOM Kaxmoe M3 cjaraeMex B ¢opmysie (A.1ll) omnpenensercsa no dopmyse

m = WF T, (A.12)
n
-1 -2
roe W - MHTEHCHMBHOCTL VcliapeHmud, KI' X C X M H
F - njomanbk MCHapeHus, KB. M, oIpenejisgeMas B cooTBeTrcTBuM C A.1.2 B
n
3aBMCHMMOCTM OT MaACCEBEI XMIKOCTM m , BbILUe,II;LLleIZ B IIOMeElleHME .
I

Ecniu aBapuMHas CcuUTyalusa CBsS3aHa C BOBMOXHBEIM I[IOCTYIIJIEHMEM XUIKOCTU B
PacCIBJIEHHOM COCTOSHMM, TO OHa IOJIKHA OHTb yuTeHa B Qopmysie (A.ll) BBemeHMeM
IOOMIOJIHUTEJIbLHOT'O CJlaTaeMOoTI o, YUMTHBAKIETO O0uyl MaccCy MNOCTYIMBIEN XMIKOCTMU
OT PAaCHBUISKIMX YCTPOMCTB, MCXOLNS U3 NPOIOJIXUTEJIBHOCTU UX paboT.

A.2.6. Maccy m , KI', BHWeOWeM B [OMENEeHMe XUIOKOCTM, OIpenesisioT B
I
cooTBeTcTBUM C A.l.2.
A.2.7. VHTEHCUBHOCTB MCHapeHusd W omnpenengeTrcda IO CIHPaBOYHBIM U
OKCIIEPUMEHTAaJIb HEIM OaHHEM. [Iida HEHarpPEeTHX BHIIe pPacCUeTHOM TeMIepaTypH

(oxpyxamomey cpensl) JIBX IpyM OTCYyTCTBMM IaHHBX IOINyCKaeTCHa pacCUMTHIBATBE W IO
bopmysie

-6
W = 10 x sTra \/M x P, (A.13)
H

Toe sTa - KO3OOMUIMeHT, OpuHMMaeMblt 1o Tabmauie A.2 B 3aBUCUMOCTM OT CKOPOCTU
Y TeMIepaTypbl BO3IOYWHOI'O MIOTOKAa Hal INOBEPXHOCTLIO MUCIAPEHMUS;
P - ImaBJIeHMe HACHIUIEHHOI'O Ilapa IIpM pacuyeTHOM TeMIepaType XuakocTtu t ,



H p
ornpenejyideMoe I10 CIIPaBOYHBEIM IOaHHEIM, xlla.

Tabmuna A.2 - 3HadeHue Kod(pQUIMEHTa 3Ta B 3aBUCHUMOCTH OT CKOPOCTH M TEMIIEPaTyphl
BO3/YIIHOT'O MTOTOKA

CKOPOCTE BOBOYWHOTO SHaueHMe KO3bOULMEHTa 5Ta OpM TeMmnepaType t, °C,
IoToKa B IIOMEIEHUHM, BO3IOyXa B [OMEUEeHUNU

M X c_1 10 15 20 30 35

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

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

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

0,5 6,6 5,7 5,4 3,6 3,2

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

A.2.8. Macca mapoB m, Kr, Npd HCHAPEHUU >KUJIKOCTH, HArpeTOM BBIIIE PACUETHOMU
TEeMIIepaTyphl, HO HE BBIIIEC TEMIEPATYPhl KUTICHUS KUIKOCTH, ONIPEACIISAECTCS 10 COOTHOIICHUIO

C m
. K oII
m= 0,02 \/Mx P -—-———- , (A.14)
H L
MCII
roe C - yoeJsibHad TEIJIOEMKOCTDL XMUIKOCTM I[IPM HadaJIbHOM TeMIepaType
XK
-1 -1
ucrnapesHmsa, X X KD x K
L - yIOeJibHad TeNJoTa MCIapeHMS XMIOKOCTM [IPM HadaJlbHOM TeMIlepaType
ncmn
-1
MCIIapeHMsa, onpenesigeMas I[IO0 CIPABOUYHEIM IOAaHHEM, JbK X KI
[Ip OTCYTCTBMM CIPABOUYHEIX JAHHBIX IHOONYyCKaeTCHa pacCuMTHBaTbL L o
jZ1e}n!
bopmysie
3 2
19,173 x 10 B T
a
L = , (A.15)
MCII 2
(T + C - 273,2) x M
a a
roe B, C - KOHCTAHTH ypaBHEeHMA AHTyaHa, OIpenesideMble IIO0 CIPaBOYHBM OaHHBM
a
IOJi1 OaBJIEHMSA HACHIEHHBEIX [Iapok, M3MepdaeMoro B Klla;
T - HayvajJbHas TeMIepaTypa HarpeToM XMIOKOCTM, K;
a
-1

M - MOJIApHad MaccCa XMIOKOCTM, KI' X KMOJIb



@opmynsl (A.14) u (A.15) crnpaBemyuBbl IS JKUJKOCTEM, HArpeTbIX OT TEMIIEPATypbl
BCIBIIIKK W BBIIIE MPU YCIOBUH, YTO TEMIEPATypa BCIBIIIKU KUJKOCTU MPEBBIIIAET 3HAYEHUE
pac4yeTHON TeMIIepaTyphbl.

A.3. Pacuet n30BITOUYHOTO JaBJICHUS B3PbIBA IS TOPIOYUX MBLICH

A.3.1. Pacuet uzbbitounoro nasnenus [ensra P, xlla, mpousBoautcs nmo gopmyre (A.4),
rze KodQQUIUEeHT Z y4acTHs B3BEIICHHOH MbIJIM B TOPEHUU PAaCCUUTHIBAIOT O (opMyIie

Zz = 0,5F, (A.106)

rae F - maccoBas oyl 4YacTHIl TBUTM pa3MepoOM MEHEe KPUTHYECKOTrO, C MPEBBINICHHEM
KOTOPOTO a’pOB3BECh CTAHOBUTCA HECIIOCOOHOM pacmpocTpaHsaTh Imiams. B orcyrcTBue
BO3MOYKHOCTH ITOJTyYCHHSI CBEICHUH JUTsI OIICHKH BeWYHHBI F nomyckaercst mpuHumath F = 1.
A.3.2. PacyeTHyl0 Maccy B3BEUIEHHOH B 00beME TMOMEIICHHS TMbUIM M, KT,
00pa3oBaBIIICliCs B pe3yJIbTaTe aBapUHHOW CUTYAIIUHU, ONPEICIISIOT 110 (opMyJie

' (A.17)

Toe m - pacueTHas MacCa B3BUXPUBUIENCS IBUIM, KIT';
B3
m - pacueTHas Macca IbJIM, I[OCTYIMBIIEN B IIOMEIEHME B pPes’yJbTaTe
aB
aBapUMHOM CUTyaluuu, KI';
po - CcTexmuoMeTpMuecKkas KOHLeHTpalusa TIopluel ObJIM B anpoB3BecCH,
CcT
-3
KI' X M
\Y - pacueTHBM O0OBeM [BUIEBO3OYULHOTO objlaka, oO0pa30BaHHOI'O IIpHU
am
aBapMUMHOM CUTyaluuy B oOBbeMe IoMeleHUd, KyD. M.
B oTCcyTCTBME BOBMOXHOCTM IIOJIyUeHUS CBEeIEHMM IJig pacueTa V OOonmyCcKaeTcs

aB
IIPMHVIMAaThb

m = m + m . (A.18)

A.3.3. PacueTHyK MacCy B3BUXPMUBIIENCS MNBUJIM M ompemesganT o0 dopmyJie
B3

m = K m , (A.19)
B3 B3 II

roe K - OOJIS OTJIOXMBLIEMCS B I[IOMEUEeHMM IIBUIM, CIOCODHOM [epelTu BO
B3
B3BEIIEHHOE COCTOSHME B pe3yJjbTaTe aBapuMHOM cuTyauum. Ilpu OTCYTCTBUMU
DKCIIEPMMEHTAJIbHEIX CBeIeHUulM O BeJinuuHe K OOonyCcKaeTca HNpuMHMMaTb K =0,9;
B3 B3
m - Macca OTJIOXMBIIEMCS B IIOMEUEeHMM [BUJIM K MOMEHTY aBapum, KI'.
I
A.3.4. PacueTHyHO Maccy IBUJIM, [OCTYNMBIIEMY B IIOMElleHMe B pe3yJbTaTe
aBapMMHOM CUTyaluuM, m , OINPemesidlnT 10 dopmyJie
aB



m = (m + gT) K , (A.20)

aB an I
Tme m - Macca Tropouell MbUM, BHOPacChHBaeMOM B IIOMElleHMe M3 alnapara, KI';
an
g — NPOMU3BOIUTEJILHOCTbL, C KOTOPOM NPONOJIKaeTCsa INOCTYIJIEeHUE TIELJIE BUIHBIX
BEUIECTB B aBapMMHHIM annapaT o TpyOonpoBomaM IO MOMEHTAa UMX OTKJIOUeHM,
-1
KI' X C
T - BpeMs OTKJIOUeHMs, oIpemesnseMoe no A.l1.2 (B), c;
K - xo2bbuuUMeHT MNBEUJIEHMs, NPelCTaBJISoIMM OTHOIIeHMEe MacCCh B3BEUIEHHOM B
o
BOBOyXe IMBUIM KO BCEM Macce IMBUIM, NOCTYNMBIIEN M3 amnnapaTa B IHoMeumeHMe. Ilpu
OTCYTCTBMM DKCIEPMMEHTAaJIbHEIX IaHHEIX O BeJnmuyHe K IonycKaeTCs [NPMHMMATE:
o
- K = 0,5 - njnsa neuieM C OUCIEPCHOCTLI He MeHee 350 MiM;
IT
- K =1,0 - nng npuieM C OUCIOEPCHOCTBI MeHee 350 MKM.
ni
BemnumHy m npuHMUMalT B cooTBeTcTBMM Cc A.1.1 m A.1.3.

an
A.3.5. Maccy OTJIOXMBIIEMNCS B IIOMEUEHMUM IBUIM K MOMEHTY aBapuUM OINpPeNesisioT
no ¢opmyse

K
T
m =-—- (m + m), (A.21)
I K 1 2
N
roe K - DoJsiga ropouel MObIM B OOMEM MaccCe OTJIOXEHMM IIBLIIM;
T
K - xosddpuument sdpdexTMBHOCTM NHIIeyOOpPKM. IllpmHMMaklT paBHeM 0,6 0Opu
N
cyxom n 0,7 - 1§Opm BJaxHOM meuleybopke (pydHOM) . IIpr MeXaHM3MPOBAHHOMU
BakKyyMHOM INeJIEYyOOpPKEe IJid POBHOTO nojia K npumHuMmaoT paBHemM 0, 9; mms noja cC
N
BeiOovHaMu (mo 5% nyomanm) - 0,7;
m - Macca IbUIM, ocemawlel Ha TPYOHOINOCTYIHEIX IJjig yOOPKM [NOBEPXHOCTSAX B
1
IIOMEUEHUM 3a [IepMOol BPEMEHM MeXIy I'e€HepaJibHEIMM yOopkKaMy, KI';
m - Macca BJIM, Oocerapumel Ha IOOCTYIHHEX »OJasa YOOPKM TIOBEPXHOCTAX B
2
IOMEIEeHNM 3a [IepMrol BPEMEHM MexIy TeKyluMy yOopKamyu, KI.
[lon TPYIOHOIOCTYIIHEIMMU s yDOopKHU omwansaMy IoOpa3yMeBaloT TaKue

[IOBEPXHOCTM B INPOM3BOICTBEHHEIX IIOMEUEeHMAX, OUMCTKa KOTOPBIX OCYUECTRBIISETCS
TOJILKO IIPM TI'eHepalJlbHBIX MbJIeyOopKax. HOCTyNHBEMM IJig yYyOOPKM MecCTaMM ABJIAITCSH

IOBEPXHOCTM, INHJL C KOTOPHEIX yHajsgseTCcs B Ipolecce TeKylrx eIeyBopok
(eXxecCMEeHHO, €eXeCyTOUHO M T.I.).
A.3.6. Macca meumm m (1 = 1; 2), ocenmamumey Ha PAaBJIMUHEIX TOBEPXHOCTSX B

i
IIOMEUEeHUM 3a MexXyOOPOUHHM [IepMuol, onpenejgeTcs o dopmye

m =M (1 - anbda) Gera , (1 = 1; 2), (A.22)
i i i
roe M = SUM M - Macca IBUIM, BHIOEJAnIascsa B oOObeM I[OMelleHMS 3a I[Iepuon
1 3 17
BPEMEHM MexXIy I'€HepaJlbHBIMM [BiIeyOopKamM, KI';
M - Macca I[ObUIM, BbBOeJIgeMas eIOMHMLIEM [eJISmero o0opyIdoBaHMsa 3a

13
YKasz3aHHHM [epuon, KI';
M = SUM M - Macca [BUIM, BHIOEJNAnILAasCcsa B O00ObeM I[IOMelleHMS 3a [Iepuon



2 23
BpEeMEHNM MeXnOy TeKyLIVMU HbIJ'IeyGOpKaMM, KT,

M - Macca IBUIM, BBHIOeJIgeMas eIOMHMIEN [HIISmero o0opyIOoBaHMS 3a
2]

YKasaHHHM [epuon, KI';

anvba - moJsia BHOeJARUENMCS B oOBeM IIOMelleHMs IBEJIM, KoTopas YyhajldeTcs
BBIT SIKHBIMM BEHTUJIALUMOHHEIMM CHUCTeMaMM. [IpyM OTCYTCTBUM BKCIEPUMEHTAJIbHEIX
IOAaHHBEIX O BeJIMuMHe ajibba nojarawnT anbdpa = 0;

fbera , OeTa - IOJM BHIOEJISKRMENCS B O00OBEeM I[IOMENeHUS BN, ocemampmen

1 2

COOTBETCTBEHHO Ha TPYOHONOCTYIHEIX WU IOCTYINHHX g YOOPKM [TOBEPXHOCTSAX
noMemenuda (bera + B6era = 1).

1 2
[Ipy OTCYTCTBUM CBeIeHuM O KoabbduumeHTax ©OeTa u 6beTa IOonyCcKaeTcs
1 2
npuHuMaTe Gerta = 1, Bera = 0.
1 2
A.3.7. M (1 = 1; 2) mMoryT OBITBH TaKXe OIpPeleJIeHH 5SKCIEePUMEHTAJIbHO (mmm
i
10 aHaJIOTMM C IOEeMCTByoLIMMM ofOpaslaMy OIPOM3BOIACTB) B IIepMol MaKCUMaJlbHOM
3arpy3kM oOOopyHdoBaHUA IO dopmyJie
M = SUM (G F ) may , (1 = 1; 2) (A.23)
i b i3 1ij i
roe G, G - VHTEHCUBHOCTD MIBLJIE O TJIOXE HUM COOTBETCTBEHHO Ha
17 27
TPYIOHOOOCTYIITHEIX F (kB . M) n OOCTYIIHBEIX F (kB. M) nJjoumansax,
17 27
-2 -1
KI' X M X Cc ;
Tay , Tay - IPOMEXYyTOK BPEeMeHM COOTBETCTBEHHO MEXIYy TE€HEPAaJIbHEIMU U
1 2

TEeKYyVMN HbIJ'Iey@OpKaMM, C.

A.4. Onpeznenenve M30BITOYHOIO JaBJIEHUS Al CMecel, COAEp)KallMX TOPIOYHE Ta3bl
(mapsl) ¥ NbUIH

Pacuernoe u3ObiTouHOe naBneHue Jlenpbta P nns ruOpuaHbIX cMecel, coaep aiux
roprouue rasbl (apsl) 1 MblIH, ONpeaessiercs no popmyie

IenrTa P = JenpTa P + JenbTa P , (A.24)
1 2
roe HenbTa P - u30HTOUYHOE IaBJIEHMe, BHUMCIIEHHOe IJId Iopouero I'as3a (mapa) B
1
coorBeTCcTBUM C A.2.1 m A.2.2;
IenibTa P - wu30bBITOUHOE @»aBJIeHUE, BHIUMCJIEHHOE [OJId TOoplYyelM IbBUIM B
2

cooreeTCcTBUM C A.3.1.

A.5. Ompenenenne W30BITOYHOTO JABJICHUS JUIS BEIIECTB W MaTEPHAIOB, CIOCOOHBIX
cropaTh MpU B3aUMOJECUCTBUU C BOAOW, KUCIOPOAOM BO3JyXa WIM JpPyr C APYIOM C
00pa3oBaHNEM BOJIH JIaBJICHUS

PacuerTHOe u3OBITOUYHOEe naBJjeHue [JEJIBTA P nOjud BeWecTB M MaTepralioB,
CIIOCOOHEIX CI'OpaThb IIPY B3aMMOIEMCTBMUM C BOIOM, KMCJIOPOLOM BO3AyxXa WMJIM IPYyID C
OpyToM, oInpenendwoT 1o A.2.2, nojaragd Z2 = 1 wu #nOpuHMMas B kauecTBe H

T
DHEPIMIO, BHIOEJNAUYICS IPM B3aUMOIEVCTBUMU (c yueToM CropaHusa IIPONYyKTOB
B3aMMOIENMCTBMUA OO KOHEUHHX COEeOMHEHWUN), WM BKCIEePUMMEHTAJIbHO B HaTYPHHX



MCIHETaHMAX . B ciydae, Korga ONpenesiMTb BeauumHy JlesibTa P He npencraBjyigdeTrcd
BO3MOXHEIM, cCJlegyeT IIPUMHYMMaTb €€ HpeBbILLlaIOLU,eﬁ 5 «lla.

[Ipunoxenue b
(oGs3aTenpHOE)

METO/bI 5
OINIPEAEJEHUSA KATEI'OPUU IIOMEINEHNU B1 - B4

b.1. Onpenenenue xareropuii nomeuieHud Bl - B4 ocyiiecTBisioT myTeM CpaBHEHHS
MaKCUMaJIbHOTO 3HA4YCHUsl YAETbHOM BPEMEHHOW MOXKApHOW HArpy3ku (janee - mokapHas
Harpy3ka) Ha JII0OOM U3 y4acTKOB C BEIMYMHON YAETBHOM MOXKApHOI HArpy3KH, MPUBEICHHOMN B
tabmie b.1.

Tabmuna b.1 - Y nenpHast moskapHasi Harpy3ka v crocoObl pa3MenieHus st kateropuii Bl - B4

KaTeropusa|YnesnbHasa noxapHasda Crnocob paszsMeleHus
IIOMeleHU A Harpys3ka g Ha

-2
yyacTke, MIx X M

B1 Bonee 2200 He HOopMuMpyeTCH

B2 1401 - 2200 B coorBeTcTBUM C B.2

B3 181 - 1400 B coorBeTcTBMM C B.2

B4 1 - 180 Ha JsmoboM yyacTke IoJia I[IOMEeUleHMS I1JIomalb

KaXIOTr0 M3 Yy4Y4aCTKOB IIOXAapHOM HATPYy3KM He
Bosiee 10 xB. M. Cnoco® pasMeleHMs ydJacCTKOB
IOXapHOM HAaTrpPy3KM ONpenesiseTcsa COoIJlacHo B.2

b.2. Ilpu mnoxkapHOW Harpy3ke, BKJIIOYarolled B cels pa3inyHble COYeTaHHs (CMecCh)
JIETKOBOCIUIAMEHSIOIUXCS, TOPIOYUX, TPYAHOIOPIOUMX KUAKOCTEH, TBEPIABIX TIOPHOYMX U
TPYIHOTOPIOUMX BEIIECTB M MaTEpPUAIOB B Ipeleiax I0XKapOOMacHOr0 y4acTKa MOKapHas
Harpyska Q, Mk, onpenensiercs o gopmyie

n P
Q=SUMGQ , (B.1)
i=1 i Hi
rne G - KOJMUECTBO 1-T0 MaTepmasa [IOXapHOM HAI'PYy3KM, KI';
i
P
Q - HMBMIAag TelioTa CropaHusa 1-To MaTepuasa IIOXapHOY HaTpPy3KHu,
Hi

-1
MIIx X KT
-2
YoesnbHad NoOXapHad Harpys3ka g, MIx x M, OnNpeneydeTcda M3 COOTHOUEHUH



g = = (B~2)
S
roe S - mJjoumalb pPa3MelleHUsa IOXapHOM HaTpPy3KH, KkB. M (HO He MeHee
10 xB. M) .
B nowmemeHusax karteropuin Bl - B4 monyckaeTcCs HaJIMUMe HECKOJIBKMX YUaACTKOB

C IIOXAaPHOM HATPY3KOM, He IIpeBHUANIEN 3HAUeHWUlM, IPUBENeHHEX B Tabiuie B.l. B
IIOMEUEHUAX KaTeropum B4 pacCTOSHMSA MexOy D3TUMM ydacCTKaMM HOOJIXHEL ObIThL OoJee
npenesibHEX. B Tabmuie B.2 OpuBEeIeHH pPeKOMeHIyeMbe S3HAaueHUS [IpelelibHHX

paccrogHuM 1 B 3aBUCUMOCTM OT BEeJIMUMHH KPUTUUECKOM IIJIOTHOCTM Ialaioumx
np
-2
JIYYMCTHIX IIOTOKOB g , KBT X M , IJig TIIOXAPHOM HaATrpPy3KM, COCTOAWlEeM U3
Kp
TBEPOHX TOPUMX UM TPYIOHOTOPHUMX MaTepMuajioB. 3HaueHusa 1 , TI[IPUBENEHHHE B
ap
Tabmuue B.2, peKoOMeHIyoTCS Npu ycjgoBum, ecyam H > 11 M; ecoim H < 11 M, TO
IpeneJibHOE PacCCTOSHME oInpenensgeTrcsa kak 1 = 1 + (11 - H), rme 1 -
nop aop
onpegnenseTrcsa mu3 Tabauuel 5.2; H - MMHMMAaJIbHOE PacCTOsSHME OT IIOBEPXHOCTU
IIOXApPHOM HATPY3KM OO HMXHEeIO Hodaca ¢epM NepeKPHTUA (IOKPEITMA), M.
Tabnuua B.2 - 3HaueHUs IpenesibHBIX PacCTOSHUM 1 B 3aBUCUMOCTHU oT
ap
KPUTUUECKOW IIJIOTHOCTM [NaZaRUMUX JIYUMCTEIX ITOTOKOB (
Kp
-2
g , KBT x M 5 10 15 20 25 30 40 50
Kp
1 , M 12 8 6 5 4 3,8 |3,2 2,8
ap
3HaueHUs g IOJIS HEKOTOPBIX MaTepMaljiOB IOXAPHOM HATPYy3KM I[IPUBEIEHE B
Kp
Tabmauue B.3.
Tabmmua B.3 - 3HauUeHUA g IOJIs1 HEKOTOPEIX MaTepMaljloOB MNOXAapHOM HAaTpPy3KU
Kp
MaTepnal -2
q , XKBrT x M
Kp
IpeBecrHa (COCHa BJIAXHOCTBI 12%) 13,9
-3

IpeBEeCHO-CTPYXEUHEEe IIJIMTE (IJIOTHOCThI 417 kI x M ) 8,3
Topd OpPUKETHHM 13,2
Topd KyCKOBOM 9,8
XJIOTIOK—BOJIOKHO 7,5
CJIOMCTEIM ILJIaCTUK 15,4
CTekJIoNnjIacTUK 15,3




[lepramuu 17,4
PezsuHa 14,8
YroJsb 35,0
PysioHHasa kposiia 17,4
CeHO, coJjoMa (IIpM MMHMMAJILHOM BJIAXHOCTM IO 8%) 7,0
Ecmam noxapHas Harpy3kKa COCTOMUT M3 Pas3JIMUHEIX MaTepualioB, TO (
Kp
omnpemeiigseTcsa IO MaTepualjly C MMHMMAJIBHEIM 3HA4YeHMEM J
Kp
s MaTepMraJioB IIOXapPHOM HAaTPy3KM C HEM3BECTHEMM 3HAUEHMAMM J
Kp
IpeneJibHBlE PACCTOSHUA OpuHMManTca 1 >= 12 M.
op
IJIg MOXAaPpHOM Harpy3kyu, cocrodamen u3 JIBX mnm T'K, paccrosaHue 1 MeXxnay
op
COCemOHMMM ydYacCcTKaMM pa3MelleHUs (pasnuea) IIOXapHOM HAaTrpy3KM IONyCcKaeTcs
pPacCcuMTHBATE IO QopMyJiaM:
1 >= 15 M npu H >= 11 M, (B.3)
op
1 = 26 - Hopum H < 11 M. (B.4)
ap

Ecny npm onpenesyieHMM KaTeropuy B2 miam B3 KOJIMUECTBO I[IOXapPHOM HATPy3KM
Q, omnpeznesieHHoe no dopmyse (B.2), oTBedyaeT HEPABEHCTBY

2

Q > 0,64g H , (B.5)
T

TO IIOMeEeleHMEe 6yneT OTHOCHUTBCHA K KaTeIropuiam Bl miam B2 COOTBETCTBEHHO.

-2 -2 -2
Bmecs g = 2200 MIx x M npr 1401 MIx xX M <= g <= 2200 MIx x M ,
T
-2 -2 =2
g = 1400 MIx x M npm 181 MIx x M <= g <= 1400 MIx x ™M n g = 180
T T
-2 -2

MIx X M npu 0 < g <= 180 MIx x M

[Ipunoxenue B
(oGs3aTenpHOE)

METO/IbI
PACYETA KPUTEPUEB ITO’KAPHOI OITACHOCTU HAPY)XHBIX YCTAHOBOK

B.1. Metonbl pacyeTa KpUTEPHEB MOKAPHON OMACHOCTH JIJIs1 TOPIOYMX ra30B U MapOB



B.1.1. [Ipr HEBO3MOXHOCTM PpacdeTa IOXapHOTO pPMUCKa BHOOP pPaCUeTHOTO
BapuMaHTa CcJenyeT OCYWeCTBJATL C yd4eTOM TOLOBOM UYaCTOTH peaams3auum u
IIOCJIeOCTBMM TeX WMJIM MHBIX akapui. B kKauecTBe pacdeTHOT'O IJIAd BHUUCIIEHUA
KPUTEPMEB MOXAaPHOM ONACHOCTM HapyXHEIX YCTaHOBOK, B KOTOPHX HaxXOOATCH
(obpamanTCca) ropodMe Tase, Oape, CJlegyeT OPMHMMAaThL BapuMaHT aBapumM, OJ4g
KOTOPOT'O NpOM3BEeINeHMe TITOIOBOM UYWaCTOTH pealms3almMm 3STOrO0 BapuaHTa Q "

w
pacdueTHOTO M3OBITOWHOIO nabjieHua [JEJIBTA P npm CropaHumM raso-, [NapOBO3OYUHEX
cMeceM B Cllydae peanmMs3aluy yKas3aHHOT'O BapMaHTa MaKCMMaJIbHO, TO €CTh:

G = Q IEJIBTA P = max. (B.1)
w

PacueT BeNMUMHEL G NPOMBBOIOUTCS B CJEOylel NOCJIeNOBaTEJIbHOCTH

a) paccMaTpMBAKTCA Pa3JIMUHBIE BAPMaHTH aBapuil M M3 CTATUCTUUECKMX INaHHBIX
MY Ha OCHOBE TI'OOOBOM YACTOTH aBapuil CO CcIopaHMeM TIas30—, [1apOBO3IYIIHHX
cMecey onpemensanTcsa Q OJI1 3TUX BaPMAaHTOB;

wl
6) mJiIg Kaxmoro M3 pacCMaTPMBAaEMBIX BAPMaHTOB ONPEenesIsaiTCsa IO  M3JIOKEHHOM
HIVXKe MEeTOIMKEe 3BHAYeHMs PacCyYeTHOI'O M3OETOWHOTO nabjeHusa HEJIBTA P ;
1
B) BEIUMCJIISIOTCHA BEJIMUMHEL G = 0 IOEJIETA P 0Ji4  Kaxgoro us3
1 wl 1
paccMaTpMBaEMEIX BapMaHTOB aBapuy, CpPeIy KOTOPBEIX BbBOMpaeTCcs BapuaHT C
HauOoJbWMM 3HadeHueM G ;
1

I') B KaUyeCTBe pPAaCUeTHOT'O IJig OIpeneJIeHUS KPUTEPpMEeB I[IOXAapHOM OIaCHOCTHU

IIPMHVIMaAaEeTCA BapMaHT, B KOTOPOM BeJIMYMHA G MaKCUMaJIbHAa . HpI/I S5TOM KOJIMYECTBO
i

TOpoYMX I'a30B, [apoB, BHUWEINMX B arTMochbepy, pPaCCUMTHBAETCS MCXOOd U3

paccMaTpuBaeMOI'O ClLieHapus aBapum c yueroM B.1.3 - B.1.9.

B.1.2. HpI/I HEBO3MOXHOCTHU pCain3aliu METOJa 110 B.1.1 B xauecTBe pacuCTHOTrO CICAYET
BbIOMpaTh Haubosiee HEONAronpusATHBIM BapuUaHT aBapUM WM MEPHOJ HOPMAJIbHOH pPadOThHI
arraparoB, IIpu KOTOpPOM B 06paBOBaHHH TOprOYHX Ta30-, MapOBO3AYIIHBIX cMmecen Y4acCTBYCT
HauOoJbIlIee KOJWYECTBO Ta30B, MapoB, HaubOOJE€e OMACHBIX B OTHOIICHWH TIOCIEICTBUN
CTOpaHus 3THX cMmece. B atom CJIydac KOJHUYCCTBO I'a3OB, I1apOB, BBIIICAIINX B aTMOC(I)epy,
paccuuThiBaetcs B coorserctBuu ¢ B.1.3 - B.1.9.

B cjIydac, €CJIM HCIIOJIb30BAHUC PACUCTHBIX MCETOAOB HE MPCACTABIACTCA BO3MOKHBIM,
JOIMYCKACTCA ONpCcACICHUC 3HAYCHWH KpUTCPUCB IKDKapHOﬁ OITIaCHOCTH Ha OCHOBaHUU
PE3yJIbTAaTOB COOTBCTCTBYIOIIUX HAYYHO-UCCIICAOBATCILCKUX pa60T, COIJIaCOBaHHbIX H
YTBCPKACHHBIX B YCTAHOBJICHHOM ITOPSAAKE.

B.1.3. KonnuecTtBo MMOCTYIIMBHIUX BCIICCTB, KOTOPBIC MOI'YT O6pa3OBBIBaTB roproyune
Ta30BO3AYIIHBIC, ITAPOBO3AYIIHBIC CMECH, OIIPCACIIACTCA UCXOA U3 CICAYIOIINX MPEAINTOCHIIOK:

a) MPOUCXOAMUT pacyeTHas aBapus OAHOTO U3 ammapaToB corniacHo B.1.1 umm B.1.2 (B
3aBUCUMOCTH OT TOIO, Kakou mu3 MoAXOJ0B K OMNPCACIICHHUIO paCdYCTHOI'O0 BapvaHTa aBapyuun
IPUHSAT 32 OCHOBY);

0) BCce COZEP)KUMOE arapaTa MoCTyIaeT B OKPY’KaroIiee MPOCTPaHCTBO;

B) MMPOUCXOAUT OOAHOBPCMCHHO YTCUKa BCILCCTB U3 pr60Hp0BOI(OB, MMUTAOIUX amnrapar
Mo TMPsSMOMY M OOpaTHOMY TOTOKY B TEYEHHE BPEMEHH, HEOOXOIMMOTO IS OTKIIOUYEHUS
TpyOOIPOBOIOB.

PacueTtHoe BpeMs OTKIIOYEHHS TPYOOTPOBOJOB OMPENETSAETCS B KaKIOM KOHKPETHOM
ciIydae, ucCXonasd U3 peanLHoﬁ O6CTaHOBKI/I, n AO0JKHO OBITb MHHHMAJIBHBIM C YueTOM
MAaCIIOPTHBIX JAaHHBIX HA 3alIOPHBIE YCTPOMCTBA, XapaKkTepa TEXHOJIOTMYECKOTO MpoIecca U BUIa
pac4eTHOU aBapuHu.

PacueTHoe Bpems OTKIIIOUEHUST TPYOOIIPOBOOB CIICTyeT MPUHUMATh PABHBIM:

- BpPCMCHU CpaGaTLIBaHI/ISI CHUCTEM aBTOMATHKH OTKIKOYUYCHUA pr60HpOBO,Z[OB COTJIaCHO
MNacIIOpTHBIM JAaHHBIM YCTAaHOBKH, €CJIM BCPOATHOCTH OTKasa CHCTCMbl aBTOMATUKHW HE



npesbimaer 0,000001 B rog uiam obecneyeHO pe3epBUPOBAHUE ee 3IeMEHTOB (HO He Oosee 120
©);

- 120 ¢, ecnu BepoATHOCTH OTKa3a cucrteMbl aBToMatuku npessiiaetr 0,000001 B rox u He
o0ecrevyeHo pe3epBUPOBAHUE €€ DJIEMEHTOB;

- 300 ¢ mpu py4HOM OTKJIFOUEHUH;

') IPOUCXOJUT UCIIAPEHUE C MOBEPXHOCTH Pa3IMBIICUCS KUJIKOCTH; IUIOMIAIb UCTIAPEHUS
IIPU pa3iMBE HAa TOPU3OHTAIbHYIO MOBEPXHOCTH ONpeAeseTcsl (IIpU OTCYTCTBUU CIPAaBOYHBIX
WM UHBIX SKCIIEPUMEHTANIbHBIX JAHHBIX) UCXOMS U3 pacyera, uTo | JTUTp cMeceil u pacTBOPOB,
coaepxamux 70% u MeHee (o Macce) pacTBOpuTeNe, paznuBaercs Ha miomaau 0,10 kB. M, a
OCTaJbHEIX JKuAKOcTel - Ha 0,15 kB. M;

J) TPOUCXOOUT TAKKE HCHAPEHUE >KUIKOCTEM W3 €MKOCTEH, SKCIUIyaTUPYEMBIX C
OTKPBITHIM 3€pPKaJIOM XHUJIKOCTH,  CO CBEKEOKPAIIEHHBIX TOBEPXHOCTEH;

€) MJIUTENIbHOCTh HUCHApEHUs JKUIKOCTH IMPUHUMAETCSI PABHOM BpPEMEHU €€ II0JIHOTO
ucrnapenus, Ho He 6oiee 3600 c.

B.1.4. Macca raza m, Kr, HOCTYIHMBIIETO B OKpY’Karolllee NMPOCTPAHCTBO IPU PaCUETHOMN
aBapuu, omnpezensercs no Gopmysne

m= (V + V )po, (B.2)
a T T
roe V- ofwbeM TI'aza, BHUEIUWEIO M3 annapara, Kyb. M;
a
V - obmwem rasa, BHUleOWEIro M3 Tpybonporozma, KyO. M;
T
-3
PO - IJOTHOCTL TI'a3a, KI' X M
T
[Ipr sTOM
v =20,01 x PV, (B.3)
a 1
roe P - maBysieHme B anmnapare, klla;
1
V - obweM amnmnapara, KyO. M;
v =V + V , (B.4)
T 1T 2T
roe V - obBeM rasa, BHUEAUEIO M3 TPyOoNpoBOIa OO €TI0 OTKJYeHMd, KyD. M;
1T
\Y - obpeM Traza, BHUleOuero u3 TpyOOoNpoBOIZa IMOCJe ero OTKJIYEeHUd,
2T
xky6. M;
v = qT, (B.5)
1T
roe g - pacxonm Tasa, OIpelejideMBll I[I0 TEeXHOJIOI'MUeCKOMYy peIJlaMeHTyYy B
3aBUCHMOCTM OT IaBJleHus B TpyOonpoBoIe, e€I'0 IOuamMeTpa, TeMIepaTyphl I'a30BOM

-1
cpensl M T.n., kyb. M X C
T - Bpewms, omnpezejnsemoe 1o B.1.3, c;

2 2 2
\Y =0,0l xmmP (r L +rL + ... +1r L), (B.6)
2T 2 11 2 2 n n
roe P - MaKCHUMaJIbHOE mapjieHVMe B TpPyOONpPOBOIE MO TEeXHOJOTUUYECKOMY



perysaMeHTy, Klla;
r - BHYTPEHHUM pamuyc TpyOOIPOBOHNOB, M;

L - mavHa TpyOONPOBOLNOB OT aBAPMUMHOIO alnapaTa OO 3aIBMXEK, M.

B.1.5. Macca 1apoB XKUIOKOCTU m, KI', TI[OCTYIMBUIMX B OKpyXamwliee
IPOCTPAHCTBO IIPM HAJIMUMM HECKOJIbKMX MCTOUYHMKOB MCIAPEeHUS (IIOBEPXHOCTb
PasIUTOM XUIOKOCTH, IIOBEPXHOCTH CO CBEXEHaHEeCEeHHBIM COCTaBOM, OTKPBITEE
eMKOCTM M T.I.), OIpelesyigeTCHd M3 BHPAXEHUS

m=m + m + m + m , (B.7)
P eMK CB.OKp nep
roe m - Macca XMAOKOCTHM, MCIAPMBUIEMCH C IIOBEPXHOCTM pas3jiMBa, KI';
b
m - Macca XMUIKOCTM, MCIAPUBIIEVCS C IIOBEPXHOCTEM OTKPBITEIX EMKOCTEMN,
eMK
KT;
m - Macca XMOKOCTM, MCHapMBIIEMCS C IIOBEPXHOCTEM, Ha KOTOpPHE
CB.OKp
HaHeCeH [IPpMMEHSEeMHM CcocTaB, KI';
m - Macca XMIKOCTHK, MCIapMBIIEMNCS B OKpyXaolee IPOCTPaHCTBO B Clydae
nep
ee IeperpeBa, KI.
[lpr sTOM Kaxmoe M3 cJjalaeMHX (m , m , m ) B bopmysie (B.7)
P eMK CB.OKp

OnpenesidioT M3 BHPaXeHUAd

m = WF T, (B.8)
"
-1 -2
roe W - MHTEHCMBHOCTBL MCIApeHusa, KI X C X M
F - njomanb McCInapeHus, KB. M, oIpenejseMas B cooTBeTcTBMM C B.1.3 B
n
3aBMCMMOCTM OT MAacCCh XMIKOCTM M , BEHIIEOMEM B OKpyXaolee NPOCTPaHCTBO;
I
T - NPOOOJIXMTEJIBHOCTBL IIOCTYIIJIEHUA [NapOB JIETKOBOCIIJIAMEHAKIMXCA M TOPRUUX
XMIOKOCTEN B OKpyXamolee IPOCTPaHCTBO corJjlacHo B.1.3, c.
Bemnumuy m onpenendgoT no oopmyne (npm T > T )
nep a KNI
2c (T - T )
p a KNI
m = min{0,8m ; -—-————————————— m ], (B.9)
nep I L I
MCII
Toe m - Macca BHUIEONEMN NeperpeToy XUIKOCTHU, KI';
I
C - yOejbHad TEeJIOEMKOCTL XMIOKOCTU IIPM TeMIepaType IeperpeBa XUIKOCTU
P
-1 -1
T , IIx X KI x K
a
T - TeMmnepaTypa NeperpeToy XMAOKOCTM B COOTBETCTBUM C TEeXHOJOTMUECKUM
a
perjlaMeHTOM B TEXHOJIOTMYECKOM alnapare uiau obopynosaHmu, K;
T — HOpMaJibHasa TeMIepaTypa KUIeHuAa Xuukoctu, K;
KU
L - yIeJsibHasda TeIUloTa MCIapeHMAa XMIOKOCTM [OpM TeMIepaType Ieperpesa
VCII
-1
xmakoctm T , IIXK X KT .

a
Ecmn aBapMﬁHaH CuTyaumd CceBdAd3aHa C BO3MOXHEBEIM IIOCTYIIJICHMEM KMIOKOCTM B



PAacCIBUJIEHHOM COCTOSHMM, TO OHA IHOOJDKHAa OBTh yuTeHa B QopmyJsie (B.7) BBeImeHMEM
IOOMNOJIHUTEJIbLHOT'O CJIaraeMoT o, YUMTHBAKIETO OByl MaccCy IMIOCTYNMBIIEN XMIOIKOCTU
OT PACHBUISKIMX YCTPOMCTB, MUCXONS U3 IPOIOJIXKMTEJIbHOCTU UX pPabOoTH.

B.1.6. Macca m BrUWEenmeN XMOKOCTM, KI', ONPENeJsoT B COOTBETCTBMM C
I
B.1.3.
B.1.7. VIHTEHCUBHOCTb MCIlapeHus W onpeneynseTcs IO CIPaBOYHEIM U
SKCIIEPUMEHTaJlbHEIM OaHHEM . IJIs HeHATPEeTHX BHIIE PACUETHOM TeMIepaTypH

(oxpyxarmmen cpensl) JIBXK npy OTCYTCTBMM HOAHHHIX IOOINYyCKAaeTCs PacCCuMTHBaATBL W  II0
dopmysie

-6 B
W =10 \/M x P, (B.10)
H
-1
roe M - MosiApHasd Macca, KI' X KMOJb
P - @»aBJjieHMe HACHIEHHOI'O Iapa [IpM pPacdeTHOM TeMIepaType XUIKOCTH,

H
onpezesigieMoe IO CIPaBOYHBIM IaHHBM, Klla.

B.1.8. Macca napoB XMIKOCTM, HATPeTOM BHIle pPacCUYeTHOM TeMIepaType, HO He
BHIIE TEMIEPATYPHE KUIIEHUS XUIKOCTM, OIpelejigseTcs B COOTBeTCcTBMM C A.2.8
(mpunoxeHme A) .

B.1.9. IOna CXMXEHHEIX yIJIEBOHOPOIHEIX I'a30B (CYI') nOpu OTCYTCTBMM IaHHBIX
OONyCKaeTCsa PacCCUMTHBATL YIEJNbHYI Maccy ucnapusuerocsa CYT m n3 I[IpoJuBa,

CcyT
-2
KI' X M , 10 QopmyJe

5,1 x \/Re ;_HHMGHa t

M /t B
m = ————(T - T ) x (2aambma \/--—-—— + —————— ), (B.11)
cyr L 0 X TB OM a d
VCII
-1
roe M - mMoysapHasa macca CYID, KI' X MOJIb ;
L - MOJIbHasa TemjoTa mucnapenmsa CYI nOpm HadaJlbHOM TeMmmnepatype CYI' T ,
VCII X
-1
Ik X MOJIb ;
T - HayvaJibHad TeMIepaTrTypa MaTepuasa, Ha I[IOBEPXHOCTb KOTOPOI'O
0
paznaueaerca CYI', K;
T - HauajgbHasa TeMmneparypa CYT, K;
X
aambna -  KO20bMuMEeHT TenJIONPOBONHOCTM MaTepMala, Ha IOBEPXHOCTHb
TB
-1 -1
KOTOpOoTro pasmusaercda CYI', BT x M x K 7
aambna
TB
a = -———————- - koodPULMEeHT TEeMIEepPaTypoOnpoOBOOHOCTM MaTepuasa, Ha
C po
TB TB
-1
[IOBEPXHOCTb KOTOPOTO paszjamBaeTrcsa CYI', kB. M X C ;
C - TEeIUJIOEMKOCTL MaTepuala, Ha [NOBEePXHOCTbL KOTOpOTo pasjmueaerca CYT,
TB
-1 -1
IIx X KI x K
po - IUIOTHOCTBL MaTepualsa, Ha IOBEPXHOCTbL KOTOpOro pasmmuBaerca CVYI,



-3

KI' X M
t - Tekyumee BpeMmda, C, IPMHMMaAeMOEe PAaBHEIM BPEMEHM I[OJIHOT'O mucrnapeHusa CYT,
HO He Oosiee 3600 c;
ud
Re = —--- umciyio Penuosbnca;
HIO
B
-1
U - CKOpPOCTBL BO3IOYWHOI'O INOTOKa, M X C
/4F
/ n
d = \/-—- - XapaKTepHHM pasMmep nposmea CYIT, wm;
nm
-1
HIO — KMHeMaTmdecCckKasd BA3KOCTbL BO3OyXa, KbB. M X C ;
B
-1 -1
gaMbna - KOB30QMLMEHT TeIlJIONPOBOOHOCTM BO3Oyxa, BT x M x K
B
dopmyrna (B.1l1l) cnpasemmmBa nmsa CYI' ¢ rTemneparypom T <= T . llpu
X KUII
TeMmneparype CYI' T > T IOOIIOJIHMTEJIbHO PacCCUMTHEIBAETCA Macca neperpetTex CYT
X KUII
m no dopmysie (B.9).
nep

B.2. Pacuer ropu3oHTaIbHBIX pa3MEPOB 30H, OTPAHUUYMBAIOLIUX TA30- U NAPOBO3IYyLIHbIE
cMecu ¢ KoHleHTpauuei roproyero Boiie HKIIP, mpu aBapuiiHOM NOCTYIIJIEHUU FOPIOYUX Ta30B
Y TIapOB HEHArpPeThIX JIETKOBOCIUIAMEHSIOIINXCS )KUKOCTEH B OTKPBITOE MPOCTPAHCTBO

B.2.1. TopuBOHTAaJIbHEE pasMepbl 30HH R , M, OTI'paHMUMBaIMe O0OJIACTb
HKIIP
KOHLEHTpPalUuy, [IPEeBHIAnIMX HMXHMY KOHILEHTPALMOHHEI [Ipenejyl pPaclIpOoCTpPaHeHUs
njramesu (C ) mo I'OCT 12.1.044, BBHUMCIAKRT IO QOopMyJiaM:
HKIIP

- nyng ropoumuMx raszos (I'T):

R = 14,5632 x (-——==———- ) ’ (B.12)

- IOJIg INapOB HEHAT'PeTHX JIETKOBOCIIJIAMEHANMXCS XunkocTel (JIBX) :

P m
_ H 0,813 b 0,333
R = 3,1501 x \/K(----- ) X (==———- ) , (B.13)
HKIIP cC po P
HKIIP I H
M
po = Tt T T T Tttt T T ’
T, I vV (1L + 0,00367t )
0 p
Toe m - Macca [OOCTYyNMBIIMX B OTKPHTOEe INpPOoCTpaHCTBO I'T' OpmM aBapuUMHOM
T
cuTyaumuu, KI';
PO - mwiIoTHOCTL I'T HpM pacueTHOM TeMIepaType U aTMocbepHOM HaBJIeHUMU,

T



-3
KI' X M ;
C - HIWXHMM KOHLEeHTPALMOHHBI [penejl pacCHpOoCTpaHeHMs njaMmeHu I'T  wiam
HKIIP
napoB JIBX, % (0oOBEeMHHX) ;
K - xoosddmument, npuHmuMaeMmeli paBHemM K = T / 3600 nna JIBX;

m - Macca napos JIBXK, nocTynuMBuMX B OTKPBEITOE IIPOCTPaHCTBO 3a BpeMms
I
IOJIHOTO MCIlapeHmus, HO He Bojiee 3600 c, xr;
PO - IJIOTHOCTL napor JIBXK npm pacueTHOM TeMIepaType U aTMOoChepHOM
I
-3
OaBJIEHUM, KI' X M
P - @DaBJieHMe HACHIIEHHEIX NapoB JIBX npu pacueTHOM Temaepartype, klla;
H
T - OPOOOJIXUTEJIbHOCTHL IIOCTyIJIeHMA Hnapos JIBX B OTKpEITOE NPOCTPAHCTBO, C;
-1
M - MOJIApHad Macca, KI' X KMOJIb ;
-1
V - MOJIbHEIM 00BeM, paBHBEM 22,413 xyO. M X KMOJb ;
0
t - pacueTHaa TeMmIeparypa, °C. B KkauecTBe pPAaCUETHOM TeMIepaTyph
b
crenyer IPUMHVMaTh MaKCHMaJIbHO BO3MOXHYI TeMIepaTypy BO3IOyxXa B

COOTBETCTByNIEN KIMMATUUECKOM BOHE MJIM MAKCHMMAJIbHYKD BO3MOXHYID TeMIepaTypy

BO3OyxXa IO TEexXHOJOTMUeCKOMYy peIJlaMeHTy C Yy4Y4eTOM BOSMOXHOTO IIOBHIIEHUSI

TeMIIepaTypPH B aBapuUMHOM curyauum. EciamM TakKoOI'O 3SHAUEHUA pPacYeTHOM

TeMmnepaTypsl t 10 kakuM-JIMOO NpUUYMHAaM ONpelesiMThb He yHOaeTcs, IOoIyCKaeTcs
P

NpMHMMATL ee pabBHoOM 61 °C.

B.2.2. 3a HauaJloO OTCcYeTa TOPMBOHTAJIbHOI'O pas3Mepa BOHHEl [NPUHMMAKT BHEIHME
rabapuTHEE pasMephl allapaToB, YCTaHOBOK, TpybonpoBomoB M T.I. Bo Bcex
crydyasx 3HauveHume R OOJIXHO ObITH He MeHee 0,3 M gna I'T' u JIBX.

HKIIP

B.3. Pacuetr n30BITOYHOTO AABJICHUS W UMITYJIbCA BOJIHBI JAaBJICHUS IIPpU CrOpaHHUU cMmeceint
TOPIOYMX ra30B U MAapOB € BO3AYXOM B OTKPBITOM IMPOCTPAHCTBE

B.3.1. Hcxoas m3 paccMaTpuBaeMoro CIIEHAapUsl aBapuM, OMNPENENSIIOT Maccy m, KT,
rOpIOYMX ra3oB M (WIM) MapoB, BBILEAMNX B arMocepy M3 TEXHOJOTHYECKOro ammapara B
cootBercTBuM ¢ B.1.3 - B.1.9.

B.3.2. MU36witounoe pasnenue JEJIBTA P, «klla, pa3BuBaemMoe Tmpu CropaHuu
ra3ornapoBO3YyIIHBIX CMECEH, PaCCUUTHIBAIOT IO popMyIie

0, 8m 3m 5m
np np np
IOEJIBTA P = P (—————-— + ————— + —-—=-), (B.14)
0 2 3
r r r
rne P - arMmochepHoe maByieHue, klla (monyckaeTcsa nOpuHMMAThL paBHeM 101 Ila) ;
0
r - pacCTOSHME OT I'eOMETPMUECKOI'O LieHTpa I'a30lapOoBO3OyMHOI'O objaka, M;
m - IpuMBeIeHHas Macca T'al3a WiIM IIapa, KI', paccuMTaHHas o dopmyJie
np
Q
cr
m = -—— xXxm Z, (B.15)
np Q



-1

roe Q - yIeJbHas TelJjloTa CcropaHuMsa rasa uiM napa, Ix x kT
cr
Z - xo5bdMLMEeHT ydyacTus TOpoYMX TIa30B UM [IapoB B TOPEHMM, KOTOPEHIM
OolnyckaeTcs NpuHMMAThL paBHeM 0, 1;
6 -1
Q - xoHCTaHTa, paBHas 4,52 x 10 Ix x kI ;

0
m - Macca TOpKUMX Tals0B U (MJIM) ODApPOB, NOCTYNMUBIMX B pes3yJbTaTe aBapuu
B OKpyXaklee NPOCTPAaHCTBO, KI.
B.3.3. UMnysnbcC BOJIHE IaBJjeHusa i, Ila X C, pacCumMTHBAKLT [0 bopmyJie

i= —mmm e ) (B.16)

B.4. Meton pacueTta KpUuTepHeB MOXKAPHOI OMACHOCTH JJISl TOPIOYMX MbLICH

B.4.1. B xadecTBe pacueTHOrO BapuaHTa aBapuu AJIs ONPEACICHUS KPUTEPUEB IOXKAPHON
OMACHOCTH IS TOPIOYMX WbUICH ClenyeT BbIOMpaTh HamOojee HEONaronpuATHBIA BapHaHT
aBapuu WIM NEpUOoJl HOpMaJIbHON paboThI anmnapaTos, IPU KOTOPOM B TOPEHUH IbIIEBO3TYIIHON
CMECH y4yacTBYET HaumOOJIblIee KOJUYECTBO BELIECTB WJIM MaTepHalloB, HauOoJiee OMacHbIX B
OTHOLICHHUH ITOCIEACTBUM TAKOIO TOPEHHUS.

B.4.2. KonmnyecTBO MOCTYNMHMBIIMX BEHIECTB, KOTOPHIE MOTYT OOpa3OBBIBATH TOPIOYHE
IIBUIEBO3IYLIHBIE CMECH, OIIPEAEISAIOT UCXOS U3 IPEAIOCHUIKH O TOM, YTO B MOMEHT Pac4eTHON
aBapuM IPOU3O0ILIA IJaHOBAs (PEMOHTHbIE PaOOTHI) WM BHE3aIMHas pa3repMeTH3anusi OJHOro
U3 TEXHOJOTHYECKUX aIllapaToB, 32 KOTOPOH MOCIEN0Ba] aBapUilHBIN BBIOPOC B OKpYy»XKarolee
IIPOCTPAHCTBO HAXO/AMBIIEICS B anapare MbUIH.

B.4.3. PacuerHas Macca mNbUIM, TOCTYNMBIIEH B OKpYXarollee IPOCTPAHCTBO IIpU
pacyeTHO aBapuu, onpenensiercs no Gopmysne

M + M
B3 as
M = min < , (B.17)
po V / 7
CT aB
roe M - pacueTHas Macca NOCTYNMBIIEM B OKpyXawlee MNPOCTPAHCTBO TOPKUYEN IIBUJIM,
KI';
M - pacueTHasd Macca B3BUXPUBIEMNCHS IIBUIM, KI';
B3
M - pacueTHasd Macca IOBUIM, [ODOCTYIMBIIEM B pes3yJjbTaTe aBapUMHOMU
aB
cuTyauum, KI';
po - CcTexmuoMeTpuueckKas KOHLEeHTpalUusa Topluel ObJIM B anpoB3BecH,
CcT
-3
KI' X M
\Y - pacueTHHM OOBEeM IMBJIEBO3OYWHOTO o6Jiaka, 00Opa30BaHHOTO IIPpU
as
aBapuUMHOM CUTyauuy, KyO. M.
B OoTCyTCTBME BOBMOXHOCTM IIOJIyUeHUS CBeIeHMM IJid pacdueTa V oonyckaeTcs

aBe
IIPMHVIMAaTb



M =M + M . (B.18)

B.4.4. M omnpemesiganT o dopmyJie

B3
M =KK M, (B.19)
B3 I B3 I
roe K - DoJsia Topouel MbIM B OOMEeM MaccCe OTJIOXEHMM IIBLIIM;
T
K - OOJIa OTJIOKEHHOM BOJNIM3M annaparTa b, CIIOCOOHOM IHepe’Tu BO
B3
B3BEIIEHHOE COCTOSHUE B pes3ylbTaTe aBapuMHOM CUTyauuM. B OTCYyTCTBHUE
SKCIEPUMEHTAJIbHEIX IOaHHBIX O BenuuuHe K oonyckaeTcsa NpMHMMaTbh K = 0,9;
B3 B3
M - Macca OTJOXMuBIENCSA BOJIM3M allapaTa [BJIM K MOMEHTY aBapuyu, KI.
IT
B.4.5. M onpenesndiT o dopmyse
as
M = (M + qgT) x K, (B.20)
aB amn I
roe M - Macca TopiueM IIbUIM, BHEHOpAaCHBaeMOM B OKpyXaklllee MNIPOCTPaHCTBO IIpK
an
pasrepMeTu3aummn TEXHOJIOTUYECKOTO anmnapara, KI'; npu OTCYTCTBUU
OT'PaHMuYMBamnImnx BI:I6pOC TIBIJIVT VIHXEHEPHEIX yCTpOf/ICTB ciienyerT IIPpMHVMaThE, gTo B
MOMEHT pacueTHOM aBapumn IPOUCKOOUT aBapMUMHEI BHOPOC B OKpyXawlee
IIPOCTPaHCTBO BCEM HaxXOOMBIIENCS B allapaTe b,
g - NPOMUBBOIUTEJIBHOCTBL, C KOTOPOM MNPOHNOJIKAeTCsS IOCTYIJIEHME IIBJIEBUIHBEIX
BEUIeCTB B aBaAPMMHHM allapaT IO TpyOonporomaM IO MOMEHTa WMX OTKJIOUYeHUd,
-1
KI' X C
T - pacueTHOe BpeMs OTKJIOUEHMS, C, OlIpelejgeMoe B KaXIOM KOHKPETHOM
cllydyae, MUCXOIA U3 peaJibHOM OOCTaHOBKM. ClenyeT MNPMHMMATBL PAaBHEIM BpPEMEHU

Cpa@aTbIBaHMF[ CUCTEMEI aBTOMATUKM, €CJIM BEPOATHOCTB €€ OTKa3a He IIpeBeIaeT
0,000001 B rom mim oOOeCIIEUEHO PE3EPBUPOBAHME €€ DJIEeMEHTOB (HO He Oojiee 120

c); 120 ¢, ecam BEepOATHOCTb OTKasza CuCTeMe aBToMaTuku npessmmaeTr 0,000001 B
ronm M He obfecnedeHO pes3epBupoBaHue ee siaeMmeHToB; 300 ¢ Opu pydHOM
OTKJIIOUEHUM ;

K - xonbduuMeHT MNOBUIEHMSA, NPEeOCTAaBJIAUMM OTHOIIEHME MaCCHE B3BEUIEHHOM B

o
BO3OyxXe MNEJIM KO BCEM Macce IbUIM, [NOCTYNMBUIEM M3 annapaTta. B OTCyTCTBUE
5KCIEPMMEHTAJIbHEX OaHHHX O K pgomnyckaercsa npuHmMars: 0,5 -  1»Ojua [neulen  C
I

mucrnepcHocTeio He MeHee 350 mxM; 1,0 - mmsa mewiell C OUCHEPCHOCTBI MeHee 350
MKM .

B.4.6. lcxonmsa U3 paccMaTpMBaeMOTO ClLeHapusa aBapum ONpenendiT Maccy M,
KI', TOoplYeM MNuJM, NOCTYyNMBIIEM B pe3yJibTaTe aBapuM B OKpyXaolee NPOCTPaHCTBO
B cooTBeTCcTBMM C B.4.1 - B.4.5.
B.4.7. VsOurouHOe gnabsieHue [IEJIBTA P OJ4a TOpoUMX I[BJIEM PAaCCUMTHIBAKLT B
cllenypley MOCJIeOOBaTeJIbHOCTM
a) OompenesyialnT NPMBEIEeHHYI MaccCy Topldel HEyIM m , KD, IO QopMmyJe:
1p

m =MzH /# , (B.21)
np T 70

rne M - Macca TOpouYel ObUIM, [OCTYNMBUIENM B pes3yJjibTaTe aBapuu B OKpyXamolee
IPOCTPAHCTBO, KI';

7 - xOoobbdMUMEHT yyacTusa MNBUIM B TOPEHMM, SBHAUEHMEe KOTOPOI'O IONyCKaeTCsd
npuHMMaThs paBHEM 0,1. B OTHOesbHEIX OOOCHOBAHHEIX CJyUYasax BeJMUMHA Z MOXET
OBITL CHMXEeHa, HO He MeHee ueM mo 0,02;



-1
H - TenjoTa cropaHus neuin, XK X KD ;

6 -1
H - KOHCTaHTa, IpuHMMaemasa paBHoM 4,52 x 10 IIx x KU

©) BHUMCJIAILT pacueTHOoe M30OBITOUHOe nasBJjeHue JEJIBTA P, klla, no dopwmye:

0, 8m 3m 5m
p p p

IOEJIBTA P = P (—————-— + ————— + —-——-), (B.22)

0 2 3

r r r

roe P - arMmochepHOe mamiseHue, Klla;
0

r - paccTosHMe OT LeHTpa [OBEJIeBO3OYyWHOTo objlaka, M. JHonyckaeTcsa

OTCUMTHBATEL BEJIMUMHY ¥ OT I'€OMETPUUECKOTO LEeHTPa TEeXHOJOTMUECKOM YCTaHOBKMU.
B.4.8. VMnoysbCc BOJIHHE TaBJjeHus 1, Ila X C, BBUMCIALT [0 bopMyJie:

T . (B.23)

B.5. Meton pacdyera HHTEHCUBHOCTH TEILUIOBOTO U3JIyYEHHUS

B.5.1. HTEHCHUBHOCTH TEIUIOBOTO M3JIYYCHMS] PACCUMTHIBAIOT VISl IBYX CIIy4aeB IMOXkKapa
(umu IS TOTO W3 HHX, KOTOPBIH MOXXET OBITh pEalM30BaH B JaHHON TEXHOJIOTHYECKOM

YCTaHOBKE):

- noxap nponusos JIBXK, 'K, CYT, CIII' (cxvkeHHbIH MPUPOJHBINA ra3) WM TOpEeHUe

TBEP/BIX FTOPIOYMX MaTEpUaJIOB (BKJIIOUAsi TOPEHUE IBLIN);
- "orueHHsId map".

Eciu Bo3MoOkHa peanuzanus 00OMX CiIydaeB, TO IPU OLEHKE 3HAYEHUH KpUTEpHs
MOYKapHOW OMAaCHOCTH YYUTHIBAETCSI HAaMOOJIbIIAs U3 JBYX BEJIMYMH MHTEHCUBHOCTH TEIJIOBOTO

W3JTy4YEHUS.



B.5.2.

VIHTEHCMBHOCTE TEILJIOBOT'O M3JIYyUYEeHUS
IPOJIMBA XUIOKOCTY WMJM NPV TOPEHMM TBEPHEX MaTepMalJIOB PAaCCUMTHBAWLT 10 GopMyJie

E F Tay,
fa
roe E - CPEeOHENOBEPXHOCTHASA [JIOTHOCTH
f
-2
KBT X M ;
F - yrjgoBom ko3bdULUMEeHT OBOJIYyUeHHOCTH;
q
Tay — KO30OMLMEeHT NponyCcKaHusa aTMOCOepE.
E OPUHYMAIT OCHOBE UMEKUIMUXCS
f

HEeKOTOPHEIX XVMIKMX YIJIEBOIOOPOIOHBIX TOIJIMB YKa3adaHHBIE INAaHHBIE IIPVMBEIEHBl B Tabauue

B.1.

Ta6J'II/II_[a B.1 - Cpe,[[HeHOBerHOCTHaSI INIOTHOCTH TCIUIOBOT'O U3JTYUYCHUS IIJIAaMCHU B 3aBUCHUMOCTH OT IUAMETpa Oovara U yJAcJIibHasd MacCoBasd CKOPOCTb

BBIT'OpaHUA OJI1 HCKOTOPBIX XKUJAKUX YITICBOAOPOJ0B

S

TEeIrJIoBOITO

kBT

X

OKCIIEPMMEHTAaJIbHBIX

-2

M JI

U3JIYy4YEeHUHd

4

IAaHHBIX .

noxapa

(B.24)

nJiaMeHu,

g

YTJ1eBOOoOpPOOsl -2 M,
, KBT X M -2 -1
KI' X M
d =10 d = 20 d = 30 m|d = 40 d = 50
CIIT' (meTan) (220 180 150 130 120 0,08
CYT' (mpormnau-|80 63 50 43 40 0,10
OyTaH)
BeHs3uH 60 47 35 28 25 0,06
In3zeJibHOE 40 32 25 21 18 0,04
TOIJIUBO




Hedre 25 19 15 12 10 0,04

lIpuMeuaHue. [Jsa IMaMeTpoB odaroB MeHee 10 M mnm 6ojee 50 M clnenyer

NpUHMMaThL E Takoy xe, KkKak ¥ nOjua ouaros aumamMerpom 10 M m 50 M
f
COOTBETCTBEHHO.
Ipn OTCYyTCTBUU IOAaHHBEIX OONYyCKaeTCcs M[IPVMHUMMAaTh BEeJIUUMHY §E paBHOM
f
-2 -2 -2
100 xBT x M ons CYI', 40 kBT X M - nna HebrenponykToB, 40 kBT x M -

IJIS TBEPIBEIX MaTEepUaJiOB.
B.5.3. PaccuureBabnT 300exTUBHEN IMaMeTp HpoauBa d, M, 0O Qopmyle:

/4F
d =\/ --, (B.25)
nu

2
rge F - mjomanes nopojiMBa, M .
B.5.4. BUMCISIT BEHCOTY IJlaMeHM H, M, 1o dopwmyre:

M 0,61
H = 42d(-————————- ) , (B.26)
po \/gd
B
-2 -1
roe M - ynmeJspHas MacCcopad CKOPOCTBH BEITOPAHMSA XMIOKOCTM, KI' X M X C ;
-3
PO - IJIOTHOCTL OKpyXawomero BO3IOyxa, KI' X M
B
-2
- YyCkKOpeHMe CBOOOMNHOTO nameHus, g = 9,81 M x ¢ .

g
B.5.5. OnpegnengnT yIJjoBoM Ko3dQduumeHT oOJNyueHHOCTM F 1o dopmyrawm:
q



e F

IJiomagoK COOTBETCTBEHHO,

4

1
F o= --
\ nu
1
F = —-
H nu
roe r

F

v

/2 2
F =\/F +F,
q \% H

(B.27)

- daxToOpEl OOJIYYEHHOCTM IJIS BEPTUKAJBLHOM ¥ TOPM3OHTAJIbLHOU

H

1 h h /8 -1 A /(A + 1) x (S - 1)
[- x arctg(-—------ ) - - x {arctg(\/ ----- ) - —mmm——- x arctg(\/--———————————————- )31,
S S S+ 1 (A - 1) x (s + 1)
/2 /2
\/s -1 \/A -1
B-1/S5S /(B + 1) x (S - 1) (A -1/ 9) /(A + 1) x (S - 1)
[-———————- ) x arctg(\/--————=—————-——--—- ) = mmmmm—————- x arctg (\/-————=———=————————-
(B - 1) x (s + 1) (A - 1) x (s + 1)
/2 /2
\/B -1 \/A -1
2 2
h +s +1
A= ——mmmmm - , (B.30)
28
2
1+ S
B o= —mm o , (B.31)
23
2r
S = --, (B.32)
d
2H
ho— -, (B.33)
d
pacCcTodAHME OT I'eOMEeETPUYECKOI'O LIeHTpPa IIpoJiMBa o 00JTy4uaeMoT o

KOTOPEBIE OllpelelidiT C IIOMOIBI Bapaermﬁ:




obweKTa, M.
OnpenenanT KO2QOMUMEHT NpOoNyCKaHMsa aTMocbepel o QopMmyJie:

-4
Tay = exp[-7,0 x 10 x (r - 0,5d)7. (B.34)

-2
B.5.6. VMHTEHCUBHOCTbL TEeNJIOBOTO M3JydYeHMa d, kBT x M , 10Jusa "OT'HEHHOTO
mapa" paccumMTEBAT 0 Qopmysie B.24.
E onpenengoT Ha OCHOBE MMENUMXCS DKCIEPMMEHTAaJIbHBIX IaHHEIX. J[ONyCcKaeTCs

f
-2
npuHuMaTe E  paBHeM 450 kBT x M .
f
B.5.7. F BHUMCJAOT IO QopMyJie:
q
H/D + 0,5
s
F = """ === , (B.35)
q 2 21,5
4 x [(H/D + 0,5 + (r/ D) ]
s s
rne H - BeIcOTa UeHTpa "orHeHHOTO wmapa", M;
D - »=dbexTuBHEM OMaMeTp "OTHeHHOTO wmwapa", M;
s
r - paccTodgHuMe OT ObjiydyaeMOoTo OOBeKTa IO TOYKM Ha I[NOBEPXHOCTM 3eMIU
HENOCPEeNCTBEHHO INIOJ LeHTpoM "OTHeHHOTO mapa", M.
B.5.8. DSbdexTuBHEM nuaMeTp "orHeHHOTO wmwapa" D paccumMTHBALT [0 Qopmye:
s
0,327
D = 5,33m , (B.36)
s

TIe m - Macca I'OplUYero BemecTBa, KI.
B.5.9. H ONMpemnesyidinT B XOIe CIeLUMaJIbHEX MCCJenoBaHui. JlonyckKaeTcs
nprHMMaTs H paBHout D / 2.
5
B.5.10. Bpemsa cymecTBOBaHMA "oTHeHHOTo mapa" t , C, pPacCUMTHBAWLT IO



dbopmyTie:

0,303
t = 0,92m . (B.37)
S

B.5.11. KozddbuimeHT nponyckaHus aTMoChepr Tay pPacCUMTHBAT 10 bopMyJie:

-4 /2 2 s
Tay = exp[-7,0 x 10 x (\/r +H - --)]. (B.38)
2

B.6. Meron pacuera paguyca BO3JACHCTBUS BBICOKOTEMIIEPATYpPHBIX MPOAYKTOB CrOpaHUs ra30- WM HapOBO3AYUIHOW CMECH B OTKPBITOM
IIPOCTPAHCTBE

Panuyc BO3IEMCTBUS BEICOKOTEMIIEPATYPHBIX IIPOOYKTOB Cr'opaHm4a Iraso- i
HapOBOBJIyU.IHOf/JI CMeCHr B OTKPEITOM IIPOCTPaHCTBE R, wm, PacCuYMTEIBAlOT II0 q)opmyne:
F

R =1,2R , (B.39)
F HKIIP

roe R - TOPMBOHTAJIBHEM pasMep 30HH, OoI'paHMuMBawmel o0JacTb
HKIIP
KOHLeHTpaluuMi, npeBemalommx C , omnpenensgeMmeri 1o ¢opmysie (B.12).
HKIIP

B.7. Metoa pacuera AnuHbI (akena npu CTpyHHOM TOPEHUH FOPIOYHX Ia30B

InvHa ¢dakeyna L , M, HOPM CTPYMHOM T'OPEHMM TOPIUMX I'a30B PACCUMTHIBAIT II0

0]
dbopmyTie:



roe K - KO3(QPMLMEHT, KOTOPBIM NPM MUCTEYEHMUM CXATHX I'a30B NPMHMMAETCHA PaBHBM
12,5; npm mucredeHum naposoy ¢asel CYT mam CII' - 13,5; NpM MCTEUEHUM XUIKOM
basu CYT wmynm CIOT' - 15;
-1
G - pacxon roppduero rasa, KI' X C .



[Tpunoxenue I
(oGs3aTenbHOR)

METOJJUKA
BBIUMCJIEHHMSA YCJIOBHOM BEPOSITHOCTHU ITOPAYXEHNS YEJIOBEKA

I'l. Ilpu omeHKe TMOTEHUMUATBHOTO PHUCKA [UII HApPY>KHOM YCTAaHOBKHU CIIEIYET
paccMaTpuBaTh CIEAYIONIUE OMacHbIe (DaKTOPHI:

- U30BITOYHOE JIAaBJIEHUE W MMITYJbC BOJIHBI JABJICHUS IPU CrOpPaHMM razo-, Hapo- WIu
MBUIEBO3AYLIHBIX CMECEN Ha OTKPBITOM IIPOCTPAHCTBE;

- TEIUIOBOE U3JIyYEHHE IPU MOXKapax MPOJUBOB FOPIOYMX JKUJIKOCTEM M MOKapax TBEPABIX
MaTepUalioB, peajin3aluy "OrHEHHOr o mapa", CTpyiHOM TOpEHUH;

- BO3JICHCTBUE BBICOKOTEMIIEPATYPHBIX MPOJIYKTOB CrOpPaHMs ra3o- WU MapOBO3AYIIHOMN
CMECHU B OTKPBITOM IIPOCTPAHCTBE.

Ecnu st paccmaTpuBaeMoi HapyKHOM YCTaHOBKH HEBO3MOXKHA pealIn3alius KaKoro-I1mbo
U3 YKa3aHHBIX BBIIIE OMACHBIX (DAaKTOPOB, TO ATOT (HAKTOP MPH OLEHKE MOTEHUHATHHOIO PHCKA

HC YUUTBIBACTCA.
YCIIOBHYIO BEPOSTHOCTL Q (&) NnopaxeHMs dejioBeka IIpM peanms3aumm J-ToTo
dj
ClleHapus pPasBUTUSA aBapuy, KakK [IPaBMJIO, BHUMCIIAOT [0 3HAYEHMAM [IpobuT-
byHxuMM Pr. BBamMMOCBS3b BEJIMUMHEL Pr ¥ yYCJIOBHOM BEPOSTHOCTM IIOPaXeHMUs
yCcTaHaBimBaeTcs Tabmmuey I'.1l, Mexny pPENepHBIMM TOUKaMy KOTOPOM BOBMOXHA
JIMHeVHasa VHTEPIOJNAINA .

Tabmuma I'.1 - 3HayeHUs1 yCIOBHOW BEpPOSITHOCTH TOPAXKEHHUs YEIOBEKa B 3aBUCHUMOCTU OT
BEJIMYMHBI TPOOUT-(DyHKIMU Pr

YcnosHas Bennuunna npobut-¢ynkuun Pr
BEPOSTHOCTH 0 1 2 3 4 5 6 7 8 9
nopaxeHus, %
0 - 267 1295 [312 [325 [336 [345 [3,52 |359 |3,66
10 3,72 |3,77 1382 |387 (392 (39 [401 4,05 [4,08 [4,12
20 4,16 (4,19 1423 426 |429 |433 (436 (439 |442 |4,45
30 448 [450 1453 1456 |459 [461 |[464 |4,67 |469 |4,72
40 4,75 4,77 14,80 14,82 |485 [487 (490 492 1495 |4,97
50 500 |503 [505 |508 |[510 (513 |515 |518 |520 [5,23
60 525 [528 [531 |533 |536 [539 (541 [544 |547 |550
70 552 |555 |558 |561 [564 [567 |[571 |574 |577 |[581
80 584 [588 [592 [595 |599 |[6,04 (6,08 [6,13 |6,18 6,23
90 6,28 [6,34 |641 |648 655 |6,64 [6,75 [688 |7,06 |7,33
- 0,00 (0,10 |0,20 |0,30 (0,40 |050 (0,60 0,70 0,80 0,90
99 733 |737 |741 |746 |751 |758 |765 |7,75 |7,88 [8,09
T.2. yCﬂOBHym BEPOATHOCTE IIOPAXEHMA UYeJIOBEeKa V30T OUHEIM OaBJICHMEM npn
CropaHmuMm 1ras3o—, Inapo-—, IBJIEBO3OYIHEIX cMecey Ha pacCcToOaHUN r oT SIIMIEHTPAa

omnpenesyigiT B Cllenyllley I0CJIelOBaTEeJIbHOCTH

— BBUMCJIISIT M3O0BITOUHOE naBjieHue [HOEJIBTA P u® uMMIOyJbC 1 1O MeTomawm,
NIPMBEOEHHEIM B NPUIIOXKEHUM B;

- ucxonsa u3 sHaveHuy IOEJIBTA P u 1, BHUMCIAKOT BeJUUMHY OPOOUT-QYHKUMM Pr
no dopMmyiam:

Pr = 5 - 0,261n(V), (r.1)



A S—— S (R (T.2)
IOEJIBTA P i

roe JEJIBTA P - uM30OBHITOUHOE IaBJieHMe, Ila;

1 - mMnysbc BOJIHBL HaBJieHMs, [la x C.
C noMomelo Tabjauuel I'.1 onpenesdnT YCJIOBHYI BEPOSATHOCTB I[IOPaXeHUS
yejioBeka. Hanpumep, npu 3HaueHum Pr = 2,95 sHaueHue Q (a) = 2% = 0,02, a
dj
npu Pr = 8,09 3Hauenue Q (a) = 99,9% = 0,999.
dj
I'.3. YCJIOBHYK BEPOATHOCTL I[IOPaXeHUs UYeJIOBEeKa TEeIUJIOBHM M3JIydeHMeM [Ipu
noxape NIpoJiMBa IOplYyeM XMUIOKOCTM, [NOoXape TBepHoT'o MaTepualja uiIM "OTHEHHOM
mape" onpenesigT B CJenyIEeM NOCJIeIOBaATEJIbHOCTMU::
a) PacCCuUumMTHIBAT BeJIMUMHY Pr no dopwmyJe:
1,33
Pr = -12,8 + 2,561ln(tg ), (r.3)
roe t - sddbexTMBHOE BpeMAa BKCIO3ULUM, C;
-2
d — MHTEHCUMBHOCTB TEeIllJIOBOIT'O n3JjIyuyeHm4g, KBT X M 7 ornpenejideMasd B

COOTBETCTBUM C IIPUIIOXKEeHMEM B.
BenmnumHy t Haxom4aT:
1) 1njig moXapoB MNPOJIMBOB I'OPUMX XMAKOCTEM M [NOXapOB TBEPIHX MaTepualloB

X
t=t + -, (I'. 4)
0 u
roe t - xXapakTepHOe BpeMda OOHapyXeHud Inoxapa, C (OonoycKaeTcsda NPpMHMMATh t =
0
5 c);
b 4 - paccrTosaHue oT MeCTa PacCIOJIOXEeHMS dYeJIoOBeKa OO 3O0HH, roe
-2
VMHTEHCMBHOCTE TEIIJIOBOT'O MI3JIYUEHMA HE IIPEBHIIAET 4 xBT X M ; M,
-1
u — CKOpOCTB IOBMXEHMA UYEJIOBEKAa, M X C (nonyCKaech IIPMHVMAaTb u =
-1
=5Mxc );
2) oJis BOBIOEMCTBUS "orHeHHoro mapa" BeJauMuMHa t [OpMHMMaeTCcsa B

COOTBETCTBMM C NIPUIIOXEeHMeM B;

©) ¢ nomowbio Tabmuuel I'.1 onpenesdloT YCJOBHYK BEPOSATHOCTB IIOPaXeHMs
JeJIOBEeKa TEIJIOBEIM M3JIyUeHMEM.

B crnydyae, ecau paIuyC odara [oxXapa IpM IoXape NpoJjiMBa, [oXape TBEPOHX
MaTeprasioB miaM peanmz3auum "orHeHHOTO mapa" 6Gosbme mim paseH 30 M, yCJOBHas
BEPOSATHOCTL I[OPAaXeHMs udesjioBeka IpuHuMaeTcs paBHou 100%.

I'.4. YCJIOBHYK BEPOATHOCTbL IOpPAaXeHMd UYeJIOBEeKa IIpM CTPYMHOM TOpPEHUMN
BEIUMCJIIAT CJIeOyomMM oO6pasoM:

- OmpenesanT OIMHY Qakejyla IO METOOy B COOTBETCTBMM C NPMIIOXEeHMEM B;

- B cinydae, ecim L >= 30 M, yCJIOBHas BEPOSTHOCTL I[OPAXEHMS IPUHMMAETCS

©
paBHOV 6%;
- B ciaydae, ecaum L < 30 M, ycjoBHas BEPOSATHOCTb MNOPaXeHMs NPMHMMAaeTCs
¢
paBHOM O.

I'.5. YCJIOBHYI BEPOATHOCTHL I[IOPAaXeHMS UYeJIOBeKa B pe3yJbTaTe BO3IeMCTBUS
BEICOKOTEMIIEPATYPHEX [NPOAYKTOB CI'OPaHMsa I'a30— MM I[1apOBO3IOYIHOM CMeCcu IIpu
peanmM3aluuM MNOXapa—BCIHIKY BHUMCIALT CJeOyoIMM 00pas3oM:

- ONpenesyianT PpaauyC BO3OEMCTBUSA BEICOKOTEMIEPATYPHHX NPOOYKTOB CIOpPaHMUSA
raso- WY [NapoBO3OYWHOM CMeCHM B OTKPHITOM I[IPOCTPaHCTBE IO METOOy B
COOTBETCTBMM C NPMUJIOXeHMeM B;

- B ciydae, ecium R >= 30 M, yCJIOBHasg BEPOSATHOCTL I[OPaXeHMS MNPMHUMAETCH

F



paBuoM 100%;
- B ciaydae, ecau R < 30 M, ycCJyiOBHass BEPOSTHOCTL MNOPAXeHMUS IIPUHMMAETCS
F
paeHOM O.

[Tpunoxenue /]
(pexomeHnayemoe)

PACYHETHOE OITPEAEJIEHUE
KOSOOUIMEHTA Z YHACTHA B TOPEHUN I'OPIOYMX I'A30B 1 IIAPOB
HEHAT'PETBIX JIETKOBOCIUVIAMEHAIOINXCA )KUJIKOCTEU

IO.1. IpuBeneHHBle B NPUJIOXeHMM [JI pacdeTHele QOPMYyJIEl NPMMEHHAITCA  OJIg

cayuas 100m / (po v o) < 0,5C [C - HIWXHUM KOHLEHTPALVOHHEM
r,II CB HKIIP HKIIP

IperneJl pacIpoCTpaHeHud IIJIaMeHM T'ala MM napa, s (OOBeMHEIX)] M IIOMEWNeHUM B
bopmMe NpAMOYTOJILHOTO [apajulejienuiena C OTHOWEHMEM IJIMHHE K MMPUHe He 0OoJee
AT .

0.2. KosbdbuumeHT Z ydacTus TOpOUMX TI'al’0B M IIapOB He HaTIPEeTHX BHIE
TeMInepaTyps OKpyXaolleld Ccpenbl JIEPKOBOCIIJIAMEHAKIMXCS XMIAKOCTEM NIpM 3adaHHOM

ypoBHe 3HauuMocTu Q (C > C) paccumMTHBAKLT 00 QopMyJiaM:

1 1
- npu X <= -Luy <= -3
HKIIP 2 HKIIP 2
-3 C
5 x 10 mnum HKIIP
Z = ——————————= po (C + ————-- ) X Y Z p (O.1)
m r,n O mesbTa HKIIP HKIIP HKIIP
1 1
- npu X > -LuyY > -5
HKIIP 2 HKIIP 2
-3 C
5 x 10 HKIIP
Z = ———————- po  (C + —----- )FZ , (11.2)
m r,n O neJsbTa HKIIP
roe C - NPEendKCIOHEHUMAJIbHBM MHOXUTEJb, % (OOBEMHEIX), PaBHEBIM:

0
— Ipy OTCYTCTBUM INOIOBMXHOCTNU BOB,I[yIHHOﬁ Cpenbl OJjid T'OpUMX I'a30B

3 m
C =23,77 x 10 —==———- , (I.3)

0 po V

iy CB
- IOp¥ NOOBWXHOCTM BOB3OYWHOM CpPenbl IJIsS TOPpUMX Tas0B
2 m
C =3x 10 ————————- , (O.4)
0 po V. U



- npn OTCYyTCTBUMA IIOOBUMXHOCTU BOB,JIYLUHOIZ Cpenksl OJId I1apoB
JIETKOBOCIIJIAMEHSAIMXCS XUIOIKOCTEN

- OpM TOIOBMXHOCTM BOS3OYIMHOM CpeIs IJig [HapoB JIETKOBOCIJIAMEHSOIMXCS
XKUIOKOCTEN

roe m - Macca rasa wiau napos JIBX, nocrynamnumx B OOBEM IIOMEUEeHMS, KI';

mejbTa — IOONYyCTMMBIE OTKJIOHEHMSA KOHLEHTpauuM IOpM 3aldaBaeMOM YPOBHe
3”HaumMmocTu Q(C > C), npmuBeneHHBle B Tabmamue O.1;
X ;Y , 2 - paccroaHuda 1o ocaMm X, Y m Z OT WMCTOYHUKA

HKIIP HKIIP HKIIP
INIOCTYIIJIEHUA T'al3a WM IIapa, OI'PAaHMUEHHEIE HMWXHMM KOHLEHTPALUMOHHBEM [IpenejioM

pPacnpoCTpaHeHMs I[JIaMeHM COOTBETCTBEHHO, M; pPacCCuUMTHBAKTCA TI1IO0 QopMmyJsiaM
(I.10) - (O.12);
L, S - nJMHa ¥ WMPMHA [IOMEUEeHUSI COOTBETCTBEHHO, M;
2
F - myomazne [noJia IOMEeWEeHUsa, M ;
-1
U - HOOOBMXHOCTB BOB3OYWHOM Cpenr, M X C
C - KOHLUEeHTpalMsa HACHIUEHHHEX [IapOB IPM PAaCYeTHOM Temnepartype t , °c,
H b

Q

BO3IyxXa B NoMeumeHuu, % (0OBEeMHBIX) .
Tabmmua .1 - JonyCTMMEIE OTKJIOHEHMA KOHIEeHTpaluuy OeJjbTa OPpM 3aldaHHOM

YPOBHEe 3HaumuMocTu Q (C > 6)

XapaKTep pacHnpenejieHMs KOHIEHTPpaLuni _ nesbTa

Q(C > C)

IJIg TOopRYMX I'a30B IPpM OTCYTCTBUM NOOBMXHOCTU 0,1 1,29

BO3OYWHOM CpenH
0,05 1,38
0,01 1,53
0,003 1,63
0,001 1,70

0,000001 2,04

IJ1g9 TOpKYMX TI'a30B IIPM NOIOBMXHOCTM BO3IYHOM 0,1 1,29
cpensl
0,05 1,37
0,01 1,52
0,003 1,62




0,000001 2,03

IJig nmapoB JIET'KOBOCIJIaMeHAIMXCcsa xunkoctenm npu |0, 1 1,19
OTCYTCTBUM MNOIOBMXHOCTY BOBIOYIWHOMW Cpenb
0,05 1,25
0,01 1,35
0,003 1,41
0,001 1,46

0,000001 1,68

s napoB JIETKOBOCILJIaMeHsommxcsa xunkocrem npu |0, 1 1,21
IIOOBMXHOCTU BOB,D;yLUHOIZ Cpentel
0,05 1,27
0,01 1,38
0,003 1,45
0,001 1,51

0,000001 1,75

I0.3. KoHueHTpauusa C MoxeT OBTL HalmeHa o dopwmyse:

H
P
H
C = 100--, (.7)
H P
0
rge P - IOaBJIeHMe HACHIUIEHHEIX [1apOB NPM PAaCUeTHOM TeMIepaTtype (HaxomoaT U3
H
CHPaBOYHOM JMTEepaTypH), klla;
P - armocdepHoe mamjeHue, parBHoe 101 «lla.
0
YpoBeHb 3HAUMMOCTU Q(Cc > E) BEIOMPAKT, MCXOOHA 13 OCODEHHOCTEMN

TEXHOJIOTMUYECKOTO Hpoliecca. Jonyckaercs npuHuMartb Q(C > C) paBuemMm 0,05.

O.4. KosbdbuumeHT 7 ydYacTus [IAapOB HEHATPETHX JIETKOBOCIJIAMEHSMMXCS
XUOKOCTEN NIpM CTOPpaHuM [NapOBO3IOYIHOM CMEeCHU MOXeT OBTh onpenejieH Mo Ipadbuxy,
IpMBEINEeHHOMY Ha pucyHke I.1.

Pucynox /1.1 - 3aBucumocts Z oT X (HE MPUBOIUATCS)

3HaueHMa X pacCUMTHBAKT IO dopmyJie
H

{C / C*, eciim C <= C*
H

|l, ecim C > C*
L H

roe C* - BeJiMYMHa, 3adakaeMas COOTHOLIEHMEM



C* = ¢ouCc , (0. 9)

CT
rne ¢ou - sbbexTUBHE KOBb0OMLMEeHT M3OBITKA TOPHUETO, MNPUMHMMAaEMB pPaBHEM 1, 9.
Paccrognusa X ;Y u Z PacCUYMTEBAT IO QopmyJsiaM:
HKIIP HKIIP HKIIP
neseTa C
0 0,5
X = K L(K x ln-———————-- ) , (IO.10)
HKIIP 1 2 C
HKIIP
neneTa C
0 0,5
Y = K S(K x ln-————--———- ) , (I.11)
HKIIP 1 2 C
HKIIP
neseTa C
0 0,5
Z = K H(K x ln-————---——- ) , (OD.12)
HKIIP 3 2 C
HKIIP
roe K - xo2dduuMeHT, nOpMHMMaeMslr paBHeM 1,1314 1nOjisa  TopoYMX TaszsoB U
1
1,1958 - mng JIeTKOBOCIJIAMEHSIMXCS XUIKOCTEN;
K - xooddmumeHT, HNPpMHMMAaEMBIM PaBHEM 1 OJ4 TOopouMxX TasoB U K =
2 2
T / 3600 - 1OJsa JIETKOBOCILJIAMEHAKRIMXCH XUIKOCTEM;
K - xosbdbmumesnT, npuHMMaewmslr paBHeM 00,0253 @Oma ropoumMx Tas30B  IIpKU
3
OTCYTCTBUM MNOIBMXHOCTM BO3OymHOM cpenel; 0,02828 - Omsa ropoumMx TasoB IIpK
NOOBWXHOCTKY BO3OymHOM cpenwel; 0,04714 - 1nJsa JIeTKOBOCIJIAMEHSOIMXCS  XUIKOCTEN
npu OTCYTCTBUU IOOBWXHOCTU BOB3IOYIHOM cpens n 0,3536 - s
JIETKOBOCIIJIAMEHANIMUXCA XUIKOCTEM NPM MNOOBMXHOCTM BO3IOYUWHOM CpPeIbl;
H - BHICOTa NOMEUeHUs, M.
[Ipr oTpULATEJIEHEIX BSHAaYEeHMAX JIOrapudMoB paccToaHMA X ;Y n 2z

HKIIP HKIIP HKIIP
npuHMMalTCsa paBHEMM 0.




