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4 BBAMEH I'OCT P 12.3.047-98

1 ObaacTb NpUMeEHEHUS

Hacrosmuii crangapT ycraHaBiuBaeT oOuipe TpeOOBaHUS IMOKAapHOH 0e30MacHOCTH K
TEXHOJIOTMYECKUM  MpoIlleccaM  pa3jM4yHOrO  HA3HAYeHHs TpU HUX  [OPOSKTUPOBAHUH,
CTPOUTCIIBLCTBC, PCKOHCTPYKIHH, BBOJAC B OIKCILUIyaTallMIO, OSKCIIyaTallMd W MPCKPAIICHHUN
SKCILTyaTallu, KamUTaJlbHOM PEMOHTE, KOHCepBallUU, YTUIM3AINH, a TaKXkKe MPU pa3padoTKe U
HN3MCHCHUHN HOPMATUBHBLIX AJOKYMCHTOB II0 HO)KapHOfI 6€3OHaCHOCTI/I Ha O6’I)CKT21X 3alluThl U
npu pa3paboTKe M HM3MEHEHHHM TEXHOJIOTMYECKUX YacTel NPOEKTOB W TEXHOJIOTHYECKUX
periaMeHToB.

Hacrosimmii craniapt He pacpoCTpaHsIeTCs Ha:

- AJIEpHbIE PEaKTOPbl U MPEANpPUATHS MO MPOU3BOACTBY, IMEpepadOTKe U XPaHEHUIO
PaaAOaKTUBHBIX BEIICCTB U MATCPHUAJIOB,

- IPEANPUATUS IO IPOU3BOJACTBY M XPAHEHHUIO NMPOMBIIIJIEHHBIX B3pPbIBYATHIX BEIIECTB U
0oenpuIiacos;

- KOCMUYECKUE OOBEKTHI U CTAPTOBBIE KOMILIECKCHI;

- O6”I)€KTBI, CBA3aHHBIC C MTPOBCACHUCM IMOABOAHBIX W ITOA3CMHBIX pa60T;

- 00BEKTHI MO TiepepaboTKe U IMKBUAAINNA TOKCHYHBIX OTXO/IOB;

- 00BEKTHI 10 YHUUYTOKEHUIO XMMHUECKOTO OPYKHSI.

2 HopmaTuBHBIE CCHLIIKHU
B nHacrosieM crangapTe UCHob30BaHa HOPMATHUBHAS CChIJIKA HA CIEAYIOIIMM CTaHIapT:

I'OCT 12.1.044-89 (MCO 4589-84) Cucrema craHaapToB 0€30MacHOCTH TpyJa.
IToxapoB3pBIBOONIACHOCTh BELIECTB M MarepuanoB. HomeHKkaTypa mokasarened U METOIbl UX
OIIpEIEICHUS.

[Ipumeuanue - Ilpu Moib30BaHUM HACTOSILIMM CTAaHAAPTOM II€JIECOO0pPa3HO MPOBEPUTH
JIeicTBUE CCBIJIOYHBIX CTAaHJApTOB B MH(OPMAIMOHHOW cHucTeMe OOIIero MOJb30BaHUS - Ha
opuianbHoM caiite @enepasbHOrO areHTCTBAa 10 TEXHUYECKOMY pEryJUpOBaHUIO U
METpPOJIOTHM B ceTh VHTepHET WM 10 €XerogHoMy HWH(POPMALMOHHOMY YyKa3aTelto
"HanmoHnanbHble CTaHAAPTHI", KOTOPHIH OIMYOJMKOBAH IO COCTOSIHMIO Ha 1 sIHBaps TEKYILEro
roja, W IO BBIIYCKaM eXeMecsyHoro uHpopMalmonHoro ykaszatens "HamumonanbHble
cTaHfapTel" 3a TeKymuid roia. EciM 3aMEeHEH CCBhUIOYHBIM CTaHAapT, Ha KOTOPBIA JlaHa
JlaTUPOBaHHAas CChUIKA, TO PEKOMEHYETCS UCIOIb30BaTh BEPCUIO ITOT0 CTAHAAPTA C YKA3aHHBIM
BbIIIIE TOJOM YTBEpKAeHUs (MpuHATHs). Eciu mocne yTBep:KIeHHs HACTOSIIEro CTaHIapTa B
CCBUIOYHBIA CTAaHNApPT, Ha KOTOPBIM J@aHa JaTUPOBAaHHAs CCBUIKA, BHECEHO W3MEHEHHE,
3aTparvBaoIlee IOJOKEHUE, Ha KOTOPOE J1aHa CCBUIKA, TO 3TO IOJIOKEHHUE DPEKOMEHIYETCs
OpUMEHATHh 0e3 yueTa JJaHHOTO M3MeHeHMs. Eclu cChUIOuHBINA CTaHIapT OTMEHEH 0e3 3aMEeHB,
TO TOJIO)KEHHE, B KOTOPOM JaHa CChUIKA HAa HEro, peKOMEHIYyeTCs NMPHUMEHSTh B 4YaCTH, HE
3aTParuBaroOLICH 3Ty CCBUIKY.



3 TepMuHBI U onpe/ieJICHUS
B Hacrosimem cTaHgapTe HCHOJIB30BAHBI CIEAYIONIME TEPMHUHBI C COOTBETCTBYIOLUIMMHU
OIIPENIEIICHUSIMU:

3.1 aBapusi: Paszpymienne coopyxeHuil U (MJIM) TEXHUYECKHX YCTPOWCTB, MPUMEHIEMBIX
Ha OMAacHOM ITPOM3BOJICTBEHHOM OOBEKTE, HEKOHTPOJIUPYEMbIN MOoXap U (W) B3PBIB, U (WIJIH)
BbIOPOC OMACHBIX BEILIECTB.

3.2 aHaau3 omacHOCTH: BEISBICHHE HEXeNaTelnbHBIX COOBITHH, BIEKYIIMX 3a COOOM
peai3alyio OMACHOCTH, aHAJIU3 MEXaHH3Ma BO3HHUKHOBEHUS TAKUX COOBITHI WM Macimirada ux
BEJIMYMHBI, CIOCOOHOTO OKa3aTh MOpaXkarollee JeicTBUE.

3.3 0e3omacHocTh: COCTOSIHME 3alIMIICHHOCTH MpPaB TPa)iaH, MPUPOAHBIX OOBEKTOB,
OKpYXXarolel cpeabl M MaTepuajbHBIX IICHHOCTEH OT MOCJIEACTBUIl HECHYACTHBIX CIYy4YacB,
aBapuil ¥ KaTacTpo( Ha MPOMBINUIEHHBIX 00BEKTaX.

3.4 B3pbIB: bricTpoe ~ XMMHYECKOE  MpEBpallleHHe  Cpenbl,  COMPOBOXKIAIOIICECS
BBIJICJICHUEM SHEPIUU U 00pa30BaHUEM CHKAThIX I'a30B.

®enepanbHblil 3ak0H "TexHUUECKUH perjJaMeHT o TpeOoBaHUIX MoxapHoi Oe3onacHocTH"
o1 22 utons 2008 r. N 123-®3, crares 2, 4.3 [1]

3.5 BpeMsl cpa0aTbIBaHMsA U BpeMsl OTKJI0OYeHHUsi: [IpomMexyTok BpeMeHU OT Hauaia
BO3MOXXHOT'O TOCTYILJIEHUSI TOPIOYEro BellecTBa M3 TpyOompoBoja (mepdopainusi, paspbis,
U3MEHEHHE HOMUHAJIBHOIO JIABJICHUS U T.I1.) IO MOJHOIO MpPEeKpalleHus HOCTYIUIEHUs ra3a Wiu
KHUIKOCTH B IIOMCIICHUC.

3.6 roprouasi Harpy3ka: [oproune BemiecTBa ¥ MaTepuaibl, pPACIOJIOKCHHBIC B
MOMEIICHUN WM Ha OTKPBITHIX IUIOMIAIKaX.

3.7 roprouasi cpexa: [oprouas cpena - cpeda, CHocoOHas BOCIUIAMEHATHCS MpU
BO3JICCTBUM UCTOYHHUKA 3aKUTAHMS.

®enepanbHblif 3akoH "TeXHUYECKUH periaMeHT 0 TpeOOBaHUX MOKapHOM Oe3omacHocTH"
ot 22 wuroiist 2008 r. N 123-®3, crates 2, 4.6 [1]

3.8 momycTumblii mo:kapHblii puck: [loxapHBIii pUCK, YPOBEHb KOTOPOTO JOMYCTHM H
000CHOBAH UCXO0/1 U3 COLUAIBHO-I)KOHOMHUYECKUX YCIOBUH.

®enepanbHblil 3aK0H "TexXHUUECKUH perJaMeHT o TpeOoBaHUIX MoxkapHoi Oe3onacHocTH"
ot 22 utons 2008 r. N 123-D3, crarbs 2, 4.8 [1]

3.9 nHAUBUAYATbHBIN MOKapHbIA puck: [loxapHbINl pUCK, KOTOPBIM MOXKET MPUBECTH K
rubeny yenoBeKa B pe3ynbTaTe BO3JCHCTBHS OMacHbIX (paKTOPOB MOXKapa.

®enepanbHblif 3ak0H "TeXHUYECKUH periaMeHT 0 TpeOOBaHUIX MOKapHOM Oe3omacHocTH"
ot 22 utonst 2008 r. N 123-D3, crares 2, 4.9 [1]

3.10 HopMaTHBHBIE JOKYMEHTbI 10 TOXKAapHOW Oe3omacHocTu: HarroHanbHbIC
CTaH/apThl, CBOJIBI IPABUII, COJEpIKaIINEe TPEOOBAHHS TIOXKAPHOW OE30IMaCHOCTH, a TAK)KE HUHBIC
JIOKYMEHTBI, COJep)Kallie TPeOOBaHUS MOXKAPHOW OE30MaCHOCTH, MPUMEHEHHE KOTOPBIX Ha
NOOpOBOJILHOM OCHOBE obOecneunBaeT coOioJieHne TpeboBaHuil Hactosmero dexepanbHOTO
3aKOHa.

3.11 ornennblii map: KpynHomacmtabHoe nuddy3HOHHOE TOpEHHE, pearn3yeMoe Ipu
pa3pbIBEe pe3epByapa C TOproYel XUAKOCTHIO MM Ta30M IOJ JIABJICHHEM C BOCIUIAMEHEHHUEM



COZEPKUMOTO pe3epByapa.

3.12 onmacHoctsb: [ToTeHnMambHAS BO3MOKHOCTH BOSHUKHOBEHHS MTPOIIECCOB MJIH SBJICHHIA,
CIIOCOOHBIX BBI3BaTh MOPaKEHUE JIOACH, HAHOCUTh MaTEepHANIbHBIM YIIepO W pa3pylIUTEIbHO
BO3/ICHICTBOBATH HA OKPY)KAIOLIYI0 aTMOChEpPY.

3.13 onacublii mapamerp: [lapamerp, KOTOPBIN NPU JOCTHIKEHUH KPUTHUECKUX 3HAYCHUN
CHoco0€H cO3aBaTh OMACHOCTh YISl PACCMaTPUBAEMOI0 POJia AEATEIIHOCTH.

3.14 onacHble pakTOpbl Mokapa: DaxkTophl IMOXKapa, BO3JAECUCTBHE KOTOPBIX MOKET
MIPUBECTH K TPaBME, OTPABICHUIO WM THOETHN YeloBeKa U (W) K MaTepruaIbHOMY YIIepOy.

®denepanbHbIil 3aK0H "TEeXHUYECKUN PErJIAaMEHT O TPEOOBAHUAX MOKApHOH Oe30macHOCTH"
ot 22 utonst 2008 r. N 123-D3, crarbs 2, u.17 [1]

3.15 moxap: HekonTponupyemoe ropeHue, NpUUMHSIONIEE MaTepUalIbHbIN yiepO, Bpen
KHU3HH U 3JJ0POBBIO I'PaXKJaH, HHTepecaM OOIeCTBa U rOCYyapCcTBa.

@enepanbublii 3akoH "O moxkapHoit Oe3omacHocTH" oT 21 nmekabps 1994 r. N 69-D3,
craths 1 [2]

3.16 mnoxkapuas 6e3omacHocTh: CoOCTOSHUE 3alUIICHHOCTH JUYHOCTH, HMYILECTBa,
oOuiecTBa U rocy1apcTBa OT IOKapoB.

Oenepanbhblii 3akoH "O moxapHoii 6ezomacHocTu" oT 21 gexabps 1994 r. N 69-@3,
ctatbs 1 [2]

3.17 moxkapHass Harpy3ka: Koiau4ecTBo TeIIOTB, KOTOPOE MOXKET BBIICTUTHCS B
MOMEILEHUH TPU TOXkKape.

3.18 moxapHasi omacHocTh o0bekTa 3ammTbl: CocTosHHEe OOBEKTAa 3alUTHI,
XapaKTepU3yeMoe BO3MOKHOCTHIO BOSHUKHOBEHUS M PA3BUTHSI IT0KAPa, a TAK)KE BO3ACHCTBHS Ha
JIOJIEH U UMYIIIECTBO OMACHBIX (haKTOPOB MOXKapa

®enepanbHblil 3aK0H "TeXHUUECKUH perJaMeHT o TpeOoBaHUIX MoxapHoi Oe3onacHocTH"
o1 22 utons 2008 r. N 123-®3, crarss 2, u.22 [1]

3.19 noxkapHblii puck: Mepa BO3MOXXHOCTH pealn3aliy MokKapHOH OMAacCHOCTH 00BbEeKTa U
€€ MOCIEACTBUM JJIsl JIFOJEH U MaTEPUATIbHBIX LIEHHOCTEH.

®enepanbHblif 3akoH "TeXHUYECKUH periaMeHT 0 TpeOOBaHUX MOKapHOM Oe3omacHocTH"
o1 22 utonst 2008 r. N 123-D3, crares 2, 4.28 [1]

3.20 moxkapoonacHas curyanus: Curyarnus, XapaKTepU3YIOMAsACsSd BEPOSTHOCTHIO
BO3HUKHOBEHHUS M0OAapa ¢ BO3SMOXXHOCTBIO JTAIbHEHIIIETO €r0 Pa3BUTHS.

3.21 noka3areJib NOKAPHOH ONMAaCHOCTU: BennunHa, KOJMUECTBEHHO XapaKTepU3YIOIas
KaKkoe-1100 CBOMCTBO MOKapHOW OMAaCHOCTH.

3.22 npoexTHas aBapusi: ABapus, JUIS TPEIOTBpPAIICHUS KOTOPOH B TIPOEKTE
IPOM3BOJICTBEHHOTO OOBEKTa MPEAyCMOTPEHBl CHCTEMbl oOOecredeHus Oe30MacHOCTH,
rapaHTHPYIOIKEe 00ecredyeHne 3aJaHHOTO YPOBHS O€30MacHOCTH.

3.23 pasrepMeTu3anusi Kak cnocod B3pbIBo3amuThI: Hamboiee pacrpocTpaHeHHBIH
CIOCO0 MOXKapo-, B3PHIBO3ALIUTHI 3aMKHYTOTO 000pYI0BaHHS U IIOMEIICHHH, 3aKTI0YAIOLIHIACS B
OCHAILEHUH UX MPEJOXPAHUTEIbLHBIMU MeMOpaHaMu U (WJIHM) APYTUMHU Pa3repMeTH3UPYIOLIUMU
YCTPOWCTBAMM C TaKOW IUIOMIAIbI0 COPOCHOTO CEYEHHs, KOTOpas JOCTaTOYHA IS



OpPEOTBPALICHNUS pPa3pyLICHUs O0OOpyIOBaHMUS WJIM TOMEIIEHUS OT pocTa HU30BITOYHOTO
JIaBJICHUS IIPU CTOPAHUU T'OPIOYNX CMECEH.

3.24 pazmep 30HBI: [IpOTSHKEHHOCTh OTpPAaHUYCHHOW KakKUM-IHOO o0Opa3oM YacTu
IPOCTPAHCTBA.

3.25 coumajbHbI NoKkapHbIH puck: CTerneHb OMACHOCTH, BEAYIIEH K THOEIH TPpYIIbI
Jro/iel B pe3yspTaTe BO3ACHCTBUS ONACHBIX (PaKTOPOB MOXkKapa.

®enepanbHblif 3aK0H "TeXHUYECKHU perIaMeHT O TPeOOBaHUX MOKAPHOM Oe3omacHoCTH"
oT 22 urons 2008 r. N 123-dD3, craths 2, u.43 [1]

3.26 cueHapuii pa3BUTHsI ToXKapa: Mojens IOCIeI0BaTeIbHOCTH  COOBITHH ¢
OTIpeNIeICHHONW 30HOW BO3ZCHCTBUS OMAcCHBIX (PAKTOPOB Ha JIIOJCH, 3/aHUs, COOPYKECHHUS U
TEXHOJIOTHYECKHE MTPOLIECCHI.

3.27 TexHoJiorHYecKHil mpomecc: YacTh MPOM3BOJICTBEHHOIO IMpOIECCa, CBSI3aHHAS C
JEUCTBUSIMHU, HAIPABJICHHBIMH HAa M3MEHEHHE CBOWCTB W (WJIM) COCTOSIHUSI OOpalaroluxcsi B
MIPOIIECCE BEIIECTB M U3CITHMN.

3.28 TexHoJsorHYeckas cpena: BemectBa uW  Marepuanbl, oOpamarmimuecs B
TEXHOJIOTMYECKOH anmnapaType (TeXHOJIOTHYEeCKON CUCTEME).

denepanbHbIil 3aK0H "TEeXHUYECKUN PErIaMEHT O TpeOOBaHUAX MOXKapHOU Oe3ormacHocTH"
ot 22 utonst 2008 r. N 123-D3, crares 2, 4.3 [1]

3.29 TexHoJIOrHYecKasi YCTaHOBKA: [IpOM3BOCTBEHHBIN KOMIUIEKC 3[JaHUI, COOPYKECHHUN
U Hapy)XHbBIX YCTaHOBOK, DACIOJIOKCHHBIX Ha OTAEIbHOW IUIOLIAJKE MPEANpUATUS U
IIPEAHA3HAYEHHBIN I OCYLIECTBIEHUS TEXHOJIOTMYECKOTr0 MPoLecca IPOU3BOACTBA.
4 O01mue noa0KeHHus
41TIpn TEXHUKO-3KOHOMHYECKOM OOOCHOBAaHMM CTPOUTENBCTBA, MPOEKTUPOBAHUU
TEXHOJIOTHYECKOI0 Ipollecca U pPa3MEIIeHUH TEXHOJOTMYECKOro O0OpYyIOBaHMs JOJKEH

peaycMaTpuBaThCs KOMILIEKC Mep 10 00eCTIeYeHUI0 MoKapHOH O€30MaCHOCTH.

4.2 OneHKy mokapHOW 0€30MacHOCTH MPOHM3BOJCTBEHHBIX OOBEKTOB OCYIIECTBISIOT C
MOMOUIBIO KPUTEPHUEB:

- MTHAUBHUAYAJIbHOI'O ITOKAapHOT'O PUCKA,
- COOUAJIBHOI'O ITOXKAapHOr'o pUCKa,
- pCrIIaMCHTHUPOBAHHBIX ITApaMCTPOB n0>1<apH0171 OIMAaCHOCTHU TCXHOJIOTHYCCKUX ITPOLCCCOB.

4.3 OGecrieueHne TOXApHOW OE30MAaCHOCTH TEXHOJOTHYECKUX MPOIECCOB TOJHKHO OBITh
OCHOBAHO Ha aHAJIN3€ UX MOXKAPHON OMACHOCTH.

Amnamms HO)KapHOﬁ OINACHOCTHU MPOU3BOACTBCHHBIX 00BEKTOB JOJIKCH IPpCAYyCMAaTpUBATh:

- aHaJIM3 M0’KAPHOW OMACHOCTU TEXHOJOTMYECKON CPENbl M apaMETPOB TEXHOIOTUYECKUX
IPOILIECCOB HA IIPOU3BOJICTBEHHOM OOBEKTE;

- OIIPEZICIICHUE TIepeYHsl I0KAPOOMACHBIX ABAPUMHBIX CHTyallud W IapamMeTpoB IS
KQKJIOT'0 TEXHOJIOTMUYECKOI0 IPOLECCa;



- OIpCACIICHHUEC NCPCUYHA NPUYHNH, BOSHUKHOBCHHUC KOTOPLIX IMO3BOJISICT XAPAKTCPU30BATH
CUTYyallUIO KaK IMOXAapOOIMaCHYIO I KaXXKA0I'0 TEXHOJIOIHM4ECKOTO IMponecca,

- MOCTPOEHKE CIICHAPHEB BO3HHMKHOBEHHUS M Pa3BHTHUS I10KApPOB, MOBJIEKIIHX 3a COOOM
ru0esp 0.

4.4 AHanu3 TOXXapHOM OIMACHOCTU TEXHOJIOTMUECKUX MPOIECCOB MPEayCMaTpUBAET
COIIOCTaBJICHHUE MOKa3aTesel MOKapHOW OMAaCHOCTH BEILIECTB M MaTEpHaliOB, OOpaIIaloIIUXCs B
TEXHOJIOTMYECKOM IIpOLECCE, C TapaMeTpaMy TEXHOJIOIMUECKOI 0 IIpoLecca.

4.5 Onpenenenre MOXKapOOMACHBIX CHTYAIlMd HAa MPOU3BOJCTBEHHOM OOBEKTE JOJDKHO
OCYILECTBIISITCS HA OCHOBE aHAJIM3a IMOXAPHOW OMACHOCTU KAKIOTO M3 TEXHOJOTHYECKUX
MPOIIECCOB M TMPEIyCMAaTpUBaTh BHIOOp CHUTYyalMid, TPH peau3allid KOTOPBIX BO3HUKAET
OIMMACHOCTh JUIS JIFOJICH, HAXOSIINXCS B 30HE MOPAKEHHUS ONACHBIMH (aKTOpaMH TOXKapa U
COITYTCTBYIOIIMMH TIPOSIBJICHUSIMH ONAcHBIX (PakTopoB mokapa. K moxkapoornacHeIM CUTYaIUsIM
HE OTHOCSTCS CHUTYallud, B Pe3yJbTaTe KOTOPHIX HE BO3HHKACT OINACHOCTh JUIS JKH3HH U
3JI0pPOBBS JIIOJICH. DTH CUTYallMU HE YIUTHIBAIOTCS MIPH pacueTe MOXKAPHOTO PUCKA.

4.6 Jlnsa ka0 mokapooIacHOW CUTYaIlMH Ha TIPOU3BOJCTBEHHOM OOBEKTE TOJHKHO OBITH
IPUBEJCHO ONKCAHHE NPUYUH BO3HUKHOBEHUS U PA3BUTUSA M10XKApPOONACHBIX CUTYaLlUd, MECT UX
BO3HUKHOBEHHUS U (PAKTOPOB I0Kapa, MPEACTaBISAIOIIUX OMNACHOCTh JJISl JKU3HM U 3J0POBBS
Jrofiel B MecTax UX IpeObIBaHMS.

4.7 ]ns omnpenesneHus IpUUUH BOZHUKHOBEHUS M0OXKapOONACHBIX CUTYAIlMH JOJDKHBI ObITH
OTIpeIeNICHBI COOBITHS, PEeAIN3alisl KOTOPBIX MOXKET MPUBECTH K 0OPa30BAHUIO TOPIOYEH Cpebl
U NOSIBJICHUIO UCTOYHUKA 3aKUTaHHUS.

4.8 AHanu3 MOKapHOM OMACHOCTH TEXHOJOTMYECKUX IMPOLECCOB JIOJKEH ObITh OCHOBOM
JUISL OTIpeIeNICHUS] KOMILJIEKCAa MEpPOINPUITHIM, H3MEHSIOUMX MapaMeTpbl TEXHOJOTHYECKOIro
npoliecca J10 ypoBHsl, 00€CIIeUHBAIOIIETr0 JONYCTUMBIHN MOKapHBIN PUCK.

4.9 OueHka onacHbIX (PaKTOPOB IMOKapa, B3phIBA JJIS PA3IMYHBIX CLIEHAPUEB UX Pa3BUTHSA
OCYIIECTBIISIETCSI HAa OCHOBE COIOCTaBIEHUS HH(OpPMAMM O MOJEIMPOBAHUHN JUHAMHKHU
OMacHBIX (PAaKTOPOB MOKapa Ha TEPPUTOPHM MPOM3BOJICTBEHHOTO OOBEKTa M HpUeraromen K
HEMY TEPPUTOPUU U MHPOPMAIMU O KPUTUYECKUX JUIS KHU3HU U 3[0POBBS JIIOJIEH 3HAUYECHUSAX
OTacCHBIX (PAKTOPOB aHANTU3UPYEMBIX M0XKapa, B3PHIBA.

4.10 Onenka NocieaCTBUIA BO3/IEHCTBHS OMAcHBIX (PaKTOPOB MOXKapa, B3pbIBa HA JIIOJIEH
JUISL  pa3iIMYHBIX CIIEHApUEeB pa3BUTHUSA IOXKAPOOIMACHBIX CHUTyalludl IpeaycMaTpuBaeT
olpesielieHne 4ucia Jrojed, MOMaBIIMX B 30HY HMOPa)KeHHsI OMAacHBIMU (DaKTOpaMu IMOXKapa,
B3pbIBa.

4.11 B cinyyae HEBO3MOXKHOCTH TIPOBEJICHUS OIEHKH MOXKapHOTO prcKa (HarmpuMmep, u3-3a
OTCYTCTBHSI HEOOXOIUMBIX JAHHBIX) JOMYCKAETCS UCTIOIb30BAHUE UHBIX (JETEPMUHUPOBAHHBIX )
KpUTEpPUEB TOXKAPHON O€30MaCHOCTH TEXHOJOTHYECKUX TMPOIECCOB (IOMYyCTHUMBIX 3HAYEHUUN
MapaMeTpPoB ITUX MPOIIECCOB).

412 Tlpu oOlEHKE MOXKapHOW OMAaCHOCTH TEXHOJOIMYECKOro Ipolecca HeoO0XO0AUMO
OMpeCACIINTE paCYCTHBIM HMJIN SKCIICPUMEHTAJIBHBIM ITYTEM!

- M30BITOYHOE JIaBIICHUE, Pa3BUBAEMOE IPH CTOPAHHH Ta30-, IMAPO- M MBUICBO3AYITHBIX
cMeceil B moMeInieHuu (mpusoxeHue A);



- pa3MCp 30H, OTPAHUYCHHLIX HUKHUM KOHICHTPAIIUOHHBLIM IMPCACIOM PACIPOCTPAHCHUA
miamenu (HKIIP) razos u mapoB (mpuioxerue b);

- UHTEHCUBHOCTb TEIJIOBOI'O M3JIYUYEHHUs IMPHU MOXKapax MPOJIUBOB JI COMOCTABICHUS C
KPUTUYECKUMHU (TPEIeTBHO TOMYCTUMBIMU) 3HAUEHUSIMU HHTEHCUBHOCTHU TEIJIOBOTO MOTOKA JIJIst
YyeJioBeKa U KOHCTPYKIIMOHHBIX MaTepuasos (mpuioxenue B);

- pa3Mepbl 30HBI pacHpocTpaHeHusi oOjaKa TOPIOYMX Ta30B M IMapoOB IMPHU aBapuu Ui
ONpeieSICHUs] ONTUMAJILHON PACCTAaHOBKH JIFOJCH M TEXHUKH TMPHU TYIICHUH TOXKapa U pacuera
BPEMEHHU JTOCTHKEHUS 00JIaKOM MECT UX pacioyiokeHus (mpuioxxenue I);

- BO3MOXXHOCTh BO3HUKHOBEHHS U TOpaXkalolllee BO3ACWCTBUE OTHEHHOIO Iapa IpH
aBapuM JUid pacueTa paJuyCoB 30H IMOPaKEHUs JIOAEH OT TEIUIOBOTO BO3JCHCTBUS B
3aBHCHUMOCTH OT BUJa U Macchl TorauBa (npuioxenue /);

- IapaMeTpbl BOJHBI JABJICHUS MPH CrOPAaHUM ra3o-, Mapo- U MbUICBO3AYIIHBIX CMecell B
OTKPBITOM IIpOcTpaHcTBE (puioxkenue E);

- mopakaroniue (HakTopbl MPHU Pa3pbiBe TEXHOJOTHYECKOTO OOOpYIOBAaHUS BCICACTBHE
BO3/ICIICTBUS Ha HEToO ouara noxkapa (npunoxenne X);

- UHTEHCUBHOCTh MCIIAPEHUSI TOPIOYMX JKUJIKOCTEH M CKMKEHHBIX Ta30B Ha OTKPHITOM
IIPOCTPAHCTBE U B OMelleHuHt (npuiioxxkenue 1);

- IapaMeTpbl UCTEUYEHUs KUAKOCTU M Ta3a, a TAKKe pa3Mep CIMBHBIX OTBEPCTHM IS
TOPIOYMX JKUJKOCTEH B MOJJOHAX, OTCEKAX U CEKLUSAX NMPOU3BOACTBEHHBIX y4acTKOB. IIpu sTom
IUIOIIAAb CIIMBHOTO OTBEPCTHS JOJDKHA OBITh TaKOW, YTOOBI MCKIIIOUWTH MEPEIHB >KUIKOCTH
yepe3 OOpPT OrpaHMYMBAIOLIETO0 YCTPOHCTBA M pacTEeKaHUE >KMIKOCTH 3a €ro IpelesaMu
(mpunoxenue K);

- MapaMeTpbl MapoBBIX 3aBeC Ui NPEJOTBPAIICHUS KOHTAKTa MapoOra3oBBIX CMECEH C
UCTOYHUKAMU 3aXUTraHus (npuiioxxenue JI);

- KOHIIEHTPALlMOHHbIE MpEJENbl PACIPOCTPAHEHUS IUIAMEHM JUIsl TOPIOYHUX CMECe,
HaXOJIAIIMXCS B TEXHOJIOTMUECKUX armaparax u o0opyaoBaHuu, onpezaensemsie cornacio [OCT

12.1.044. JlonyckaeTcsi pacCUNTHIBATh KOHLIEHTPAILIMOHHBIE MPeieNbl coriacHo [3]%;

- Apyrue IIOKa3aTCIn MOXXapOB3PLIBOOITACHOCTH TEXHOJIOTHYCCKOT'O mpormnecca,
H606XOI[I/IMBIC JJI1 aHaJIn3a UX OIaCHOCTH.

Br16op mapameTpoB, HEOOXOIUMBIX JJIsi OIEHKH MOXKapHOM OMAaCHOCTH TEXHOJOTHUYECKHX
MPOIIECCOB, OCYIIIECTBIISIETCS HA OCHOBE aHaIKM3a CHEU(PUKN UX MMOKAPHOU OMACHOCTH.

413K MCPONPUATHAM IO CHUIKCHUTO MOCJIEACTBUI Imoxapa, B3pbiBa CJICAYCT OTHOCHUTD:

- OFPAaHUYEHHUE PACTEKAHMS TOPIOYMX KUJIKOCTEH MO LEXY, MPOU3BOJCTBEHHON IUIOLIATKE
WIH CKIIAIy;

- YMCHBIICHUC NMHTCHCUBHOCTH UCITAPCHUA I'OPIHOYUX )KH}IKOCTGIZ;

- ABapUIHBINA CJIMB FOPIOYNX KUIKOCTEN B aBAPUITHBIE EMKOCTH;



- YCTAHOBKY OTHETIPErpauTeNeH;

- OrPAaHUYEHHUE MACCHI OMIACHBIX BELIECTB MPU XPAHEHUHU U B TEXHOJIOTMUECKUX alIaparax;
- BOJSTHOE OPOILIEHNE TEXHOJIOTMYECKUX aIllapaToB U pe3epByapoB (npuiioxeHue M);

- (hnermaTHU3aNMIO TOPIOYMX CMECEH B ammaparax U TEXHOJIOTHYECKOM 000pYI0BaHUY;

- BBIHOC T10’KapOO0IIacHOTO 000PYJ0BaHUS B M30JIMPOBAHHBIC TIOMEIICHUS;

- IPUMEHEHHE YCTPOMCTB, CHIDKAIOUINX JIaBJICHUE B armaparax 10 0e30MacHON BeTMYUHBI
[P CrOpPaHUM ra3o-, Napo- U MbUIEBO3YIIHBIX cMecel (mpuioxkenue H);

- YCTAaHOBKY B TEXHOJIOTUYECKOM OO0OpPYHOBaHUU OBICTPOJEHCTBYIOIIMX OTKIFOYAIOLINX
YCTPOMCTB;

- OFPaHUYCHUE PACHPOCTPAHEHUs T0XKapa, B3pbIBA C TMOMOIIBI0 MPOTHBOMOKAPHBIX
pa3pbIBOB U Mperpaj ¢ TpeOyeMbIM IpeeioM orHeCTORKOCTH (rpuiiokenus [1 u P);

- IPUMCHCHHUC OTHEC3AIIUTHBIX KPACOK U HOKprTHﬁ;
- 3alUTY TECXHOJOI'MYCCKUX MPOUECCOB YCTAHOBKAMMU ITOKAPOTYILICHU

- IPUMEHEHHE TMOKapHOW CHTHAIM3alMd U CHCTEM OIOBEUICHHUS U YIPaBJICHUS
ABAKYyallMEH JIFOAEH TP MTOXKAPE;

- 00y4eHHE MepcoHaa MPEeANPUATHI crIoco0aM JIMKBUIAIINH aBapUH;

- CO3/IaHME YCJIOBUHM JUI1 CKOPEWINEro BBOJA B JECWCTBUE NOAPA3JEICHUN IOXKapHOU
OXpaHbl IIyT€M YCTPOMCTBAa MOABE3AHBIX IyT€H, IOKAPHBIX BOJOEMOB M HAPYKHOTO
MPOTUBOMNOXKAPHOTO BOJIOCHAOKEHHUSI.

4.14 Pe3ynbpTaThl aHanM3a NapaMeTPOB IOXKAPHON OMACHOCTH U MEPONPUITUH 10
CHIDKEHHMIO TIOCII€ACTBUM TOXkapa, B3pbIBa JOUKHBI OBITh YYTE€HBl HpPU HPOSKTUPOBAHUU
IIPOU3BOJICTBEHHBIX OOBEKTOB pa3pabOTKe IJIaHOB TYIIEHMsI IIOKapoB, a TAaKXKe IUIaHOB
JIOKQJIN3alMY U JIMKBUAALMH [T05KapOB3PbIBOOIIACHBIX CUTYAllMi U aBapuil.

5 Ilopsinok oGecneyeHUs MOKAPHOH 0€30MACHOCTH TEXHOJOTHYEeCKUX MPOLECCOB
5.1 IIpoekTUpOBaHUIO TEXHOJIOTMYECKOI0 MpoIecca JOKEH MPEAIIeCTBOBATh aHAIN3 €T
MO>KapHOM OMacHOCTH.

5.2 AHa/n3 MOKapHOM OMAaCHOCTH TEXHOJIOTUYECKUX MPOLIECCOB JOJKEH BKIIIOYATh:

- OIIpEZCIICHHE TOKa3aTele MOKapHOU OITaCHOCTU UCIIONB3YIOLIUXCS B TEXHOJIOTUYECKOM
IIPOIIECCE BEIIECTB U MAaTEPHAIOB B COOTBETCTBUM C METOAMKaMHU, pernameHTupyeMmbiMu ['OCT
12.1.044;

- U3y4EeHUE TEXHOJIOTUYECKOr0o MpoLiecca ¢ LENbI0 ONpeelieHus 000pyJ0BaHHs, yU4aCTKOB
WIN MECT, TJI€ COCPEAOTOUYEHBI TOPIOYNE MaTepUaIbl UM BO3MOXKHO 00pa3oBaHUE Ia30-, 1apo- U

MBbUICBO3AYHIHBIX TOPHOYUX CMCCGﬁ;

- OTpe/ieJIeHHe BO3MOXKHOCTH 0Opa30BaHUSl Toprovel cpeabl BHYTPU TMOMEILEHHH,



anmapaToB ¥ TpyOOIIPOBO/IOB;
- OTIpeieTIeHEe BO3MOKHOCTH 00pa30BaHus B TOPIOYEH Cpe/ie ICTOUHUKOB 3aKUTaHMS,;

- HCCIIEZIOBAHHE PA3IMYHBIX BAPHAHTOB aBAPHiA, MyTEH pacnpocTpaHeHHs Mmokapa U BEIOOp
BapHUaHTOB IPOEKTHBIX aBapuii;

- pacyeT KaTeropuu MOMELIEHUN, 30aHUI U HapyKHBIX YCTAHOBOK I10 B3pPBIBONOKAPHOU U
MOXKapHOM ONACHOCTH;

- OIIPEJICICHNE COCTaBa CHCTEM MPENOTBPALICHMS 10’Kapa, B3pbIBa U IPOTHUBONOXKAPHOU
3alIUThl TEXHOJIOTUYECKUX MTPOLECCOB;

- pa3paboTKy MEpONPUITUN 1O MOBBIIICHUIO MOKAPHON 0€30MacHOCTH TEXHOJIOTUYECKUX
IIPOLIECCOB U OTIEIbHBIX €0 YUYaCTKOB.

5.3 [lokapHasi OMACHOCTh TEXHOJIOTMYECKHUX IPOIECCOB OMpPENeNseTcss Ha OCHOBE
W3YYCHUS:

- TCXHOJIOTHYCCKOI'O pCrilaMCHTaA,
- HpHHHHHHaﬂBHOﬁ TEXHOJOTMYECKOM CXEMBI IMPOU3BOACTBA IPOAYKIINH,

- TIOKa3aTeseH HO}KapHOﬁ OIMaCHOCTHU BCIICCTB MU MATCPHAJIOB, oGpamaromnxc;I B
TCXHOJIOTHYCCKOM ITPOLECCE;

- KOHCTPYKTUBHBIX 0COOCHHOCTEH arraparoB, MalllMH U arpe€raTtosB,

- CXEMBbl DPACIIOJIOKEHUSI B 11€X€, HAa YYAaCTKE WM OTKPBITOM MJIOLIAJAKE MOTEHIIMATIBHO
M0KapOONacHOTro 000PyAOBaHMUS.

5.4 Z[J'ISI OIICHKHU HO)KapHOﬁ 0e30IMaCHOCTH TEXHOJIOTHUYECKOTO mponecca TEXHOJIOTMYECKHI
PErIaMCHT OOJIKCH BKIIIOYATh!:

- JaHHBIE 110 PELENTYPE U OCHOBHBIM XapaKTEPUCTUKAM BBIITYCKAEMOW NMPOAYKIIMH, CBIPBS,
MaTepuaIoB U MOIYMPOAYKTOB (CocTaB, GU3UKO-XUMHYECKHE CBOICTBA, MOKA3aTENH MOKapHOU
OMaCHOCTH, TOKCUYHOCTH);

- cBejieHHus1 00 0TXO/axX MPOU3BOJICTBA U BEIOpOCcax B arMochepy;

- ”HQOPMAIIMIO O TapaMeTpax TEXHOJIOTHUYECKOTO peXuMa (JaBJeHHE, TeMIlepaTypa,
COCTaB TE€XHOJOTUYECKON Cpeibl);

- MOPAIOK NMPOBCACHUA TCXHOJIOTHICCKUX OHCpElI.[HI:I;
- CBCJACHUSA O CPCACTBAX KOHTPOJIA 3a TCXHOJIOT'MUCCKUM ITPOILIECCOM;

- TpeOOBaHUS K  IOKapoOE30MacHOMY  BEIEHUIO  TEXHOJIOTMYECKOTo  Ipoliecca,
MpeIOTBpALIAOIINe BO3MOXHOCTh BOSHUKHOBEHUS MTOXKApOB U (UJIM) B3PHIBOB.

[Ipu u3yyeHUH TEXHOJIOTUYECKOTO pErJIaMeHTa CIeAyeT paccMaTpuBaTh BCE CTaAHUH
TEXHOJIOTMYECKOI0 IIPoLECCca OT MOATOTOBKH ChIPbsl M IO BBIITYCKAa FOTOBOM NMPOIYKIUH.



5.5 /g aHanm3a MoKapHOM OIMACHOCTU TEXHOJOTMYECKOIo Mpoliecca MPUHIUIUATbHAS
cXeMma MPOMU3BOJICTBA MPOAYKIUHU JOHKHA ONPENEIATh MOCIEN0BATEIBHOCTh TEXHOIOTUUECKHUX
onepauuii 1Mo MPEBPALICHUIO ChIPbS B TOTOBYIO NPOAYKIMIO, MapaMETPbl TEXHOJOTHYECKOIO
pexuma, MecTa BBOJA B IPOLIECC ChIPbS M BCIOMOIaTENbHBIX BEIIECTB, MECTa IOJYyYEHUS
MOJIYNPOAYKTOB U TOTOBOM MPOIYKLIUH.

5.6 JlaHHBIC O MM0OKAPOB3PHIBOOIIACHBIX CBOWCTBAX MPEICTABIISIOTCS JJIs BCEX UMEIOIIUXCS
Ha TIPOM3BOJICTBE OIACHBIX BEIIECTB, MAaTEpPHANOB, CMECeW, MOJIYNPOAYKTOB U TOTOBOI
IOPOAYKIMH C YY4E€TOM OCOOCHHOCTEH M MapamMeTpoB TEXHOJOTHYECKOTO Ipolecca (IaBICHHS,
TEMIIEPATyphl, COCTaBa OKUCIUTEIBHOMN Cpeibl U T.I1.).

5.7 B KOHCTPYKIIMM TEXHOJOTHYECKHX amapaToB, MAalllMH M arperatoB JOJDKHBI OBITh
MPEIyCMOTPEHBI MEpPBhI 3allUThI OT MOXKapa W (WJIKM) B3pbIBA, O00ECIEYMBAIOIINE IMOXKAPHYIO
0€301acHOCTh UX PaOOTHI.

5.8 Pa3paboTka TeXHOIOTHYECKOT0 000OPYIOBAHMS U CBSI3aHHOTO C HUM TEXHOJIOTUYECKOTO
npolecca, pas3/ieJeHHe TEXHOJIOIMYECKOM CXEeMbl Ha OT/AEIbHBbIE TEXHOJIOTMYECKHE OJIOKH, €€
anmnaparypHoe OoQpopMIIeHHE, BBIOOp THIA OTKIIIOYAIOUIMX YCTPOWCTB M MECT MX YCTaHOBKH,
CPEACTB KOHTPOJIS, YNPABJICHUS W MPOTUBOABAPUNHON 3alIUThl JOJIKHBI OCYIIECTBIATHCS C
yueToM TpeboBaHU OKapHOI 06€30M1aCHOCTH.

5.9 Ilpu HaJIUYUN B TEXHOJOTMYECKOM 000pyI0BaHUHU 10’KapPOOIIACHBIX,
HO)KapOB?,pI)IBOOHaCHI)IX n B3pI)IBOOHaCHI)IX TCXHOJIOTHYCCKUX CpGI{ NJINn BO3MOXHOCTH HX
o0pa3oBaHUs JIOJDKHBI  pa3padaThiBaThCSA  MEPONPHUATHS 1O  OOCCICUCHHIO  IOKAPHOMH
0€30I1aCHOCTH.

5.10 TexHonoruyeckoe 0OOPyZOBaHHE M CBS3aHHBIE C HUM TEXHOJIOTUYECKUE IMPOLECCHI
JIOJDKHBI pa3palbaThIBaThCS Tak, 4TOOBI MPEJOTBPATHTh BO3MOXKHOCTh B3phIBA U (MIIM) TIOKapa B
06OPYI[OBaHI/II/I Ipu pCriIaMCHTUPOBAHHBIX 3HAUYCHUAX HX IMMApaMETPOB B HOPMAJIbHOM PCIKUME
paboThl. PernaMeHTHpOBaHHBIE 3HAUYEHUS MApaMETPOB, OIMPENEIIAIONNX MMOKAPHYK OMAacHOCTb
TEXHOJIOTHYECKOTO O00OpYIOBaHHS W TIpoOIecca, IOMYCTUMBIA JHANa3oH WX W3MEHEHHH,
OpraHu3aiys MpoBeIeHHs Ipolecca JOKHBI YCTaHABINBATHCS pa3pabOTUYMKOM 000pYyIOBaHUS
" mmponecca Ha OCHOBAHUHN AAHHBIX O MPEACIbHO AOITYCTUMBIX 3HAYCHUAX MApaMETPOB WM UX
COBOKYITHOCTH JJISl Y4aCTBYIOIIUX B MPOIECCe TEXHOIOTUYECKHUX CPEI.

5.11 KoHCTpYKIIMSI ~ TEXHOJIOTUYECKOTO  O00OpylOBaHMs W YCIOBUSL  BEJCHUSA
TEXHOJIOTMYECKUX TPOIECCOB JOJDKHBI  NpEeAycMaTpuBaTh HEOOXOJUMBIE DPEXKUMBI U
COOTBETCTBYIOIIIME WM TEXHUYECKHE CPEIACTBA, IIPEAHA3HAYCHHBIE I CBOEBPEMEHHOI'O
OoOHapyXeHHs] BO3HUKHOBEHHS II0KapOOMACHBIX aBAPUNHBIX CHUTYalMil, OrpaHUYEHUS HX
JalbHEHIIET0 pa3BUTHA, a TaKKe [UI OIPAaHUYECHUS IIOCTYIUIEHHS TOPHOYUX BEUIECTB U
MaTepHAJIOB U3 TEXHOJOTHYECKOro 000py10BaHUS B OYar BO3MOXKHOTO M0Kapa.

5.12 OueHKy OIMAacHOCTH BO3HUKHOBEHHUS TOXKapa W TyTeH ero pacmpoCTpaHeHUs
IPOBOJIAT C MOMOIIBIO CXEM PACIOIOKEHUS M0KapOONacHOI0 000PYAOBaHUS, TOCTPOCHHBIX Ha
OCHOBE IJIAHOB ITPOU3BOJCTBEHHBIX 3aHUH, YCTAHOBOK, ITAXKEPOK U MTOMEIICHUM.

Ha cxemax u kapTax yKas3bIBaroT:

- MECTa BO3MOYKHOI'0 00pa30BaHMsI rOprOYel Cpeibl;

- Y4aCTKH BO3MOKHBIX IMOXKAPOOIIaCHBIX aBaprI;



- BEpOSATHBIC MCTOYHUKH 3a)KUTAHUS;
- IITU paclpOCTPaHEHUs OTHS IPU MOKapE;

- IPElyCMOTPEHHBIE IIPOCKTOM MEphI 3aIIUTHl Y4aCTKOB, Y3JIOB U aIlllapaToB OT I0Xapa U
B3pbIBA.

5.13 Ha ocHoBe aHayim3a, MpOBEJICHHOTO B COOTBETCTBUH ¢ 5.2-5.6 u 5.8, pa3pabaThiBaroT
CUCTEMY Mep IO MPEAOTBPAIICHUIO TIOXKapa U MPOTUBOMOKAPHOW 3aIIUTE TEXHOJIOTUYECKHX
IIPOIIECCOB.

HpI/I 9TOM HeO6XO,Z[I/IMO JOIIOJTHUTCIIbHO YUUTBIBATh:

- BO3MOKHOCTh 00pa30BaHUs JIOKAJIbHBIX FOPIOYMX CMECEH y MeCT BbIX0Jla IapOB, Ta30B U
ObUJIeH B MOMELICHHE Y alllaparoB, MOCTOSHHO WJIM BPEMEHHO COOOIIAIOMIMXCS C BHEIIHEH
Cpelol uepe3 OTKpBIThIE JIOKH, JbIXaTelbHbIE JMHUHU, INPEIOXPAHUTENbHbIC KIAlaHbl HIU
MMEIOLINE OTKPBITHIE IOBEPXHOCTH UCTIAPEHUS;

- Hayre U 3(QPEeKTUBHOCTH ACHUPAIIMOHHOW CHUCTEMBI, NMPOJYBKH HHEPTHBIM Ta30M U
OJIOKUPOBKM ~ anmaparoB IEPUOAUYECKOrO JAEHCTBUs, 3arpy3ka M pasrpy3ka KOTOPBIX
COIPOBOXKAACTCS OTKPBITUEM JIFOKOB U KPBIIIEK;

- 3¢ (eKTUBHOCT, OTBOAHBIX JIMHMKA Yy AamnmapaToB M €MKOCTEH, OCHAIeHHBIX
JBIXaTEIIbHBIMU  YCTPOMCTBAMH, NPEJOXPAHUTEIbHBIMU KJIAllaHAMH, YCTPONCTBAMH PYYHOIO
CTpaBJIMBaHU;

- paboTOCTIOCOOHOCTH U APPEKTUBHOCTh CUCTEM YJABIMBAHUS Ta30B U MapoOB, YCTPOWCTB
IOPOTHUB TMEPENOJIHEHUsI U PACTEeKaHUs >KUIKOCTEH, MpUOOpPOB KOHTPOJS U PEryJiupoBaHUs
TEMIEPATYPHI MPHU IKCIUTyaTallUU OTKPBITBIX EMKOCTEH, 3aII0JIHEHHBIX TOPIOYUMHU KUAKOCTIMU;

- HaJIeX)KHOCTh IPUHSTHIX CIIOCOOOB YIJIOTHEHUS CaJbHUKOB, HEOOXOIMMOCTh MPUMEHEHUS
MECTHBIX OTCOCOB M OJOKHPOBKU BBITSKHOW BEHTHJISLMM MPHU paboTe HACOCOB VIS MEPEeKaYKu
JIETKOBOCIUIAMEHSIOIMXCS] U TOPIOYUX KUAKOCTEH, CKUKEHHBIX Ta30B U KOMIIPECCOPOB.

5.14 [lpn Hanuuyuu anmapaToB M 00OPYAOBaHUS, pabOTAIOUIMX I0J] BaKyyMOM WJIH B
KOTOPBIX IO YCJIOBMSIM TEXHOJIOTMYECKOTO IPOLECCA MMEIOTCSI CMECH TOPHOYMX BELIECTB C
OKHCIIUTENIEM, HEOOXOIUMO OIIPEIEIIUTh!

- BO3MOXHOCTb U YCJIOBUS 00pa30BaHus B amapaTe roprounx cMecei;

- HEOOXOUMOCTh KOHTPOJIA 3@ COCTAaBOM CPC/bI B allIiapare;

- HEOOXO/IMMOCTh B aBTOMAaTHMYECKHX CpEACTBaX MpeAynpexaeHuss 00 oOpa3oBaHHU
TOPIOYUX CMECEH;

- BO3MOKHOCTb JIOKQJIM3aI[UN TOPIOYNX CMECEH;
- HAJIEKHOCTh U AP(PEKTUBHOCTH UMEIOIIUXCS CPEJCTB 3aLUTHI.
5.15/Inst  pa3paboTKM MEpONpUATH 10 oOecrneueHuro MoXapHOH Oe30macHOCTH

TEXHOJIOTHYCCKUX IMMPOLECCCOB CICAYET PACCMOTPETh BCC BUJIbl HCTOYHHUKOB 3aKUT'aHUA, KOTOPBIC
MOT'YT BCTPCTUTHCA B IPOMU3BOACTBCHHOM ITPOLIECCE.



[Tpu 3TOM HEOOXOAMMO:

- YCTaHOBHUTbH, KAaKHME TEXHWYECKHE pEUICHUs NPeAyCMAaTPHBAIOTCA I TOTO, YTOOBI
JAHHBIN anmapaT WM YCTPOHCTBO CaMH HE CTaJld NPUYMHON BO3HUKHOBEHHS IOKapa M (WJIN)
B3pBIBA, OLEHUTDH UX APPEKTUBHOCTD U HAJICKHOCTD;

- [P HAJIWYUU aNlaparoB, UMEIOLUX BBICOKYID TEMIIEPATYpPy HApYKHOM ITOBEPXHOCTU
CTEHOK, ONPEIEINTh BO3MOXHOCTh BOCIUIAMEHEHHS] TOPHOYMX CMECEd ydacTKaMu, He
HMMEIOIIMMHU TEIUIOU30JISLUHU B CIIy4ae aBapuil;

- YCTAHOBUTb  IIEPEUYECHb  BEIIECTB W MaTepHAIOB, KOTOpbIE IO  YCJIOBUSAM
TEXHOJIOTMYECKOr0 IPOLEecca HArpeBarOTCsA BBILIE TEMIEPATYpPhl CAMOBOCIIJIAMEHEHUsS W IIpU
aBapUIHBIX BBIOPOCAX U3 allapaToB CIOCOOHBI BOCIUNIAMEHSATHCS MTPH KOHTAKTE C OKPYKAIOIIUM
BO3JyXOM;

- OIIPCACIUTDb, INMPHUMCHAIOTCA JIM B TCXHOJOTHMYCCKOM IIPOLECCC BCIICCTBA, CIIOCOOHEIE
BOCINUIAMCHATLECA IIPHU KOHTAKTC C BOI[Oﬁ WM JPpYyruMH BCIICCTBAMH, O6paHIaIOHII/IMI/IC$I B
TCXHOJIOTHYCCKOM ITPOLECCCC;

- IpOaHaJIM3UPOBATb BO3MOXKHOCTDb 06p330BaHI/I$I N HAKOIIJICHUA HI/IpO(i)OpHBIX OTHO)KGHHﬁ;

- BbIMIBUTb HaJIMYKUC B TCXHOJOIMYCCKOM IIpOLECCC BCHICCTB, pasjararomuxcs cC
BOCINIAaMCHCHHUEM IIPpH HArpeBC, yAapc, TPCHUU HIIM CaMOBO3roparomuxcs Ha BO3AYXC IIpU
HOPMAJIbHBIX YCIIOBUSX,

- IpEaAOTBPATUTD IIOIMalaHUC MCTAJlJIa U KaMHEH B MallIMHBI U allraparthbl C BpalaronuMHuUcCs
MEXaHU3MaMH1 (MeHIaJIKI/I, MCJIbHUIIBI, ZIpO6I/IJIKI/I, IIHCKHU U T.H.) IIpHU HAJIMYUW B HUX FOpIO‘IGfI
CpCabl;

- IPEAYCMOTPETh TaMm, TJ€ OTO HEOOXOAMMO, NPUMEHEHHE HCKPOOE30MacHOro M
B3PbIBO3AIIUIIEHHOTO IEKTPOOOOPYI0BAaHUS U IPYrOoro TEXHOJIOTMUYECKOr0 000pyA0BaHuUs;

- IPEyCMOTPETh CPEACTBA KOHTPOJISI M 3AIIUTHI OT IEPErpeBa MOABUKHBIX YaCTEH MAIlUH
U aImaparos;

- OLEHUTHh BO3MOXXHOCTb 3Q)KUIaHUsS TOPIOYUX CMECEH OT TEIIOBOIO IMpOSBICHUS
AIIEKTPUYECKON PHEPIUM (UCKPBI U AYTH pa3MbIKaHUs, KOPOTKHUE 3aMbIKaHUS, TOKU MEPETPYy3KH,
neperpeB 3JeKTPUYECKUX KOHTAKTOB, HArpeB 3JIEMEHTOB O0OpYNOBaHMS WHAYKIIMOHHBIMU
TOKaMH ¥ TOKaMHU BbICOKOM 4aCTOTHI, YAapbl MOJIHUU U Pa3psJibl CTATHYECKOIO AJIEKTPUYECTBA);

- ONPE/IEIUTh COOTBETCTBUE CUIIOBOTO, OCBETUTEIILHOTO U JIPYTOro 3JIEKTPOOOOPYI0BaHUS
KJIaccaM B3pBIBOOMACHBIX U M0XKapOOIACHBIX 30H HA OCHOBaHUHU TpeboBaHMii [4];

- IPEAOTBPATUTh BO3MOXHOCTh NPOHMKHOBEHUS Ta30B M IAPOB M3 B3PBIBOOINACHBIX
MOMEIICHU B  TIOMEIIEHHS C HOPMAJIbHOM  Cpelod, B  KOTOPBIX  HMCHOJIb3YETCS
HEB3PBIBO3AIIUIICHHOE JJIEKTPOOOOPYIOBAHUE U MPEIyCMOTPETh COOTBETCTBYIOIUE MEPHI
3alIUTHI;

- pa3paboTaTh TIPU HEOOXOAUMOCTH WHBIE TEXHMUYECKHE PEIICHHS I1I0 3allluTe
TEXHOJOTHYECKUX IPOLECCOB OT BO3HUKHOBEHMS II0KAPOB M B3PBIBOB, MPEIYCMATPUBAOIINE
npeaoTBpalieHne 00pa3oBaHMs TOPIOYUX CPEJl M HICTOYHUKOB 3aKUTAHMS.



5.16 Eciu mpuMeHsiemMas B TEXHOJOTHMUECKOM TIPOIIECCE CUCTEMa TMPEAOTBPALICHUS
1oXkapa He MOXeT 00eCIeUuTh B Cllyyae €ro BO3HUKHOBEHHS U PacHpOCTPAHEHUS HAa COCEIHUE
y4acTKM M O0O0OpYJOBAaHME YCTAHOBJIEHHBIE KPUTEPUU MOXKApPHOH 0€30IacHOCTH, TO MJIs
TEXHOJIOTUYECKOT0  Ipolecca  HeoOXoauMo  pa3paboTarh  MEpONpUATHS 1O €ro
IIPOTUBOIIOKAPHOU 3aILUTE.

5.17 IlpoTuBonokapHast 3alIUTa TEXHOJIOTHYECKUX MPOIIECCOB JTOJKHA 00ECTIEYMBATHCS:

- IPUMEHEHHEM YCTAaHOBOK IOKaPOTYIICHUS U BOJSHOTO OPOIIEHHs (IIPU HEOOXOAUMOCTH
- QBTOMaTHYECKUX) U COOTBETCTBYIOIINX BHJIOB [10’KAPHOM TEXHUKH;

- IPUMEHEHUEM aBTOMATUYECKUX YCTAHOBOK IT0’KAPHOW CUTHAIM3ALUU U OINOBEILCHUA U
YIIPABJICHUS 3BaKyallUeH IIpHU I10KAPE;

- YCTpOICTBaMM, OTPaHUYMBAIOIIMMHU PACIIPOCTPAHEHHE [105KAPa;

- IPUMCHCHUCM CTPOHUTCIbHBIX KOHCTp}/KHI/II\/JI C PCrIaMCHTHPOBAHHBIMH IPCACIaMU
OTHECTOMKOCTH M KJaccaMM KOHCTPYKTHBHOﬁ HO)KapHOﬁ OIIaCHOCTH,

- OpraHu3anueil CBOEBPEMEHHOM 5BaKyallMd JIoAed U CcHa0XXeHueM IepcoHalia
CpeACTBaMH KOJUIEKTUBHOW M MHIMBUAYaJIbHON 3aIIUTHI OT OMACHBIX (DaKTOPOB MOKapa.

5.18 Orpanudenue pacnpocTpaHSHUS MOXapa JOHKHO 00SCTICUnBAThCS
- YCTPOHWCTBOM IPOTUBOIIOKAPHBIX MPErpas;

- YCTAaHOBJIEHUEM TMPEIEIbHO JONYCTUMBIX IUIOIIAJCH MPOTHUBOMOKAPHBIX OTCEKOB U
CEKIIU;

- YCTpOﬁCTBOM aBapHﬁHOFO OTKJIHOYCHUA TCXHOJIOTHYICCKHUX YCTAHOBOK U KOMMYHHKaHHﬁ;

- IPUMEHEHUEM  CPEICTB, MPEAOTBPALAIONUX WIA OrPAHUYMBAKOIIUX pa3liuB U
pacTeKaHue )KUIKOCTEH ITpU aBapUHHOM CUTYallNH;

- IPUMEHEHUEM OTHEIPETrpa)K JAr0IIUX YCTPONCTB.

5.19 Bri6op OrHETYymIAIKX BEMIECTB, COCTABOB M aBTOMATUYECKHX YCTAHOBOK MOXKapHOU
CUTHQJIM3ALMU,  KOJHMYECTBA,  OBICTPONEHCTBMS M  INPOU3BOAUTEIIBHOCTH  yYCTAHOBOK
MOKapOTYIIEHUS CIeNyeT IPOBOANUTH HAa CTAUH MPOEKTUPOBAHUS TEXHOJIOTMUYECKHUX MPOLIECCOB
B 3aBUCHUMOCTH OT (DPU3MKO-XMMHYECKHUX CBOICTB mepepadaThIBaeMbIX BEIIECTB U CPENICTB
TYILLIEHUS U CLIEHapUEB MPOEKTHBIX MOXKapPOB.

B ciiyuae u3aMeHeHUs TEXHOJIOTMYECKOT0 MPOIIECCa WA OTJEIbHBIX €ro ONepaluil ClaeayeT
nepecMaTpuBaTh BHIOOP CPEACTB M CIIOCOOOB MPEAOTBpAIlCHHUs MOKapa U MPOTHUBOMOKAPHON
3aIIUATEL.

[Ipu 3TOM mpUMeHsieMble BUJIbI TOKapHON TEXHUKHU JIOJDKHBI o0ecnieunBaTh 3PpGeKTHBHOE
TyILIEHHE ToXkKapa U ObITh 0€30MaCHBIMU /TS JIIOJICH.

5.20 Eciu IIpU 1OKap€ BO3MOKHO I'OPCHHUEC HCCKOJIBKHUX PA3JIMYHBIX I'OPHOYUX BCHICCTB U
MaTcpHraioB, OTINYaIOIINUXCA apyr oT apyra IMOXKapOoOoIlaCHbIMU CBOMCTBaAMH u
XapaKTCPUCTHUKAMU HCO6XO,Z[I/IMBIX CpCACTB TYHICHUA, TO paCUCT U MPOCKTUPOBAHUC YCTAHOBOK



MOKapPOTYIICHUSI JIOJDKHBI OBITH TMPOW3BENEHBI 10 Haubolee HEOIArONPUATHOMY ISt
JMKBUJIAIIUY T10XkKAapa BEIIECTBY WIN MPOIYKTY.

Ecaun no ycnoBusiM COBMECTUMOCTH OTHETYIIAIIMX BEIIECTB C FOPIOYMMH MaTepHhallaMU
Ha3Ha4yeHHe OoOIIero JUisi BCEX OrHETYIIALIero areHTa Henenecoo0pa3Ho, TO JAOMYCTUMO
NPUMEHEHHUE HECKOJbKUX OTHETyIIamux BemiecTB. Illpu »TOoM roproume BeliecTBa, HeE
COBMECTUMBIE C TEM WJIM HHBIM OTHETYIIAIIUM COCTaBOM, JOJDKHBI OBITh NMPOCTPAHCTBEHHO
OT/I€JICHBI WJIM BHIHECEHBI B OT/I€JIbHBIC TTOMEILICHHUS.

Hpuiioxkenne A

MeToa pacyeTa H30BITOYHOIO JABJIEHNS], PA3BHBAEMOr0 MPH CTOPAHUHM Ia30-, Mapo- U
NbLIEBO3IYIIHBIX CMeceil B OMeIleHnn

A.1 Bp10op 1 000CHOBaHME PacueTHOI0 BApDHAHTA

A.1.1 Ilpu pacuere KpUTEpPHUEB B3PHIBOIOKAPHOW OMACHOCTH B KAdye€CTBE PacueTHOrO
ciefyeT BbIOMpaTh HauOosiee HEOJAronpUATHBIA BapUAHT aBapuM WM IMEPUOJ HOPMAJIbHOMN
paboThl ammaparoB, MPH KOTOPOM B 0Opa3OBaHWHU TOPIOYHMX Ta30-, MAapO- M IBUICBO3AYIIHBIX
cMecell yuyacTByeT HaumOoJjblllee KOJMYECTBO TIa30B, MApoB, MbUIeH, Hanbojee OMACHBIX B
OTHOILICHUH ITOCJIEICTBUM CTOPAHMS 3TUX CMECEH.

A.1.2 Komn4ecTBO TOCTYNHBIIUX B TIOMEIICHHE BEIIECTB, KOTOPHIE MOTYT 00pa3oBaTh
rOprOYMe ra30BO3YIIHbIE, [TAPOBO3AYIIHbIE, IUIEBO3AYILIHBIE CMECH, ONIPEAEIACTCS UCXOIs U3
CIEYIOIINX IIPEANIOCHUIOK:

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

0) BCe COJEPKUMOE arlrnapaTta MoCcTyIaeT B IOMEIIEHUE;

B) IPOUCXOAUT OJHOBPEMEHHO yTE€UYKa BEUIECTB M3 TPYOONPOBOAOB, MUTAIOIIMX anmapar,
Mo MpSMOMY M OOpaTHOMY TNOTOKaM B TEYEHHE BPEMEHH, HEOOXOIUMOTO ISl OTKIIOYEHHS
TpYyOOIIPOBOJIOB.

PacuetHoe BpeMsi OTK/IIOUEHHS TpyOONPOBOAOB OINPEAEHAIOT B KaXJIOM KOHKPETHOM
ClIy4ae HMCXOJAs U3 peanbHOW OOCTAaHOBKH, M OHO JIOJDKHO OBITh MHUHUMAIBHBIM C YYETOM
MAaCTIOPTHBIX JIaHHBIX HAa 3allOpHBIE YCTPOHCTBA, XapaKTepa TEXHOJIOTHIECKOTO TpoIiecca H BHIA
pacueTHOI aBapHH.

PacueTHoe BpEMs OTKIIFOUYCHUA TPY6OHpOBOI[OB CIeAYCT NPpUHUMATL PAaBHBIM:

- BpCMCHU Cpa6aTBIBaHI/ISI CHUCTEMBbI aBTOMATUKH OTKIIOYCHHA TPY60Hp0BO,Z[0B COorjiaCHO
MacIIopTHBIM JAaHHBIM YCTAaHOBKH, €CJIM BCEPOATHOCTH OTKa3a CHCTCMbl AaBTOMATHUKHU HE

npessrmaer 109 B rox nam oGecneueHo pe3epBUPOBAHKE €€ HIEMEHTOB;

-120 C, ecnu BepOSTHOCTh OTKA3a CHCTEMbl aBTOMATHKH mpesbiraer 108 B rox u He
o0ecrieueHo pe3epBUPOBAHUE €€ IJIEMEHTOB;

300 C mpu pyIHOM OTKITFOUCHUH;

I') IPOUCXOIUT UCIIAPEHHE C MOBEPXHOCTH Pa3IUBUICHCS MKUAKOCTH; TUIOMIA (b UCTIAPEHUS
IIPY Pa3JIMBE Ha MOJI onpefesercs (TP OTCYTCTBUU CIIPABOYHBIX JAaHHBIX) UCXOMs U3 pacyera,



yro 1 autp cMeceid U pacTBOpoB, cozaepxkamux 70% u MeHee (MO Macce) pacTBOPUTENEH,
pazmuBaeTcs Ha romany 0,5 M2, a OCTaNbHBIX KHAKOCTEH - Ha 1 M2 1ona moMemeHus;

1) IPOUCXOIUT TAK)KE UCIIAPEHUE KUIKOCTU U3 EMKOCTEH, IKCILITyaTUPYEMBIX C OTKPBITHIM
3€pKaJIOM XKHUJIKOCTHU, U CO CBEKEOKPAILICHHBIX TOBEPXHOCTEN;

€) JUIMTEIbHOCTh HCIApEHHsl JKUJKOCTH HPUHUMACTCS DPABHON BpPEMEHH €€ IOJHOrO
ucrnapenus, Ho He 6oiee 3600 c.

A.1.3 KonuuectBo mbIIM, KOTOPOE MOXKET 00pa30BaTh MBLICBO3IYIIHYI0 CMECH,
OIpesIeNsIeTCs U3 CIEeYIOIUX PEAIOCHIIOK:

a) pacquHoﬁ aBapyun  HOpeAICCTBOBAIO  IBUICHAKOINICHME B IIPOU3BOACTBEHHOM
NMOMCIICHUH, TPOUCXOAAIICC B YCIIOBUAX HOPMAJIBHOT'O pCXKUMa paGOTbI (HaHpI/IMep, BCJIICACTBHC
MBUIEBBIACICHUSA U3 HCTCPMETUYHOI'O IIPOU3BOJACTBCHHOI'O 060py,I[OBaHI/IH);

0) B MOMEHT pacueTHOW aBapuHM NPOU3OIIA IJIAHOBasS (PEMOHTHBIE pabOTHl) WIIU
BHE3aITHasi pa3repMeTU3alusl OQHOTO U3 TEXHOJIOTHYECKUX allapaToB, 32 KOTOPOW MOCIEI0BAT
aBapUHHBINA BBIOPOC B IOMEIICHUE BCeH HAXOIMBIICHCS B aIlllapaTe MbLIH.

A.1.4 CBoOoanbIii 00bEM MOMEIIEHUS OMpeAeNseTcss Kak pPa3sHOCTh MeXaAy 00BeMOM
MOMEIEHUS! U 00bEMOM, 3aHUMAaEMbIM TEXHOJIOIMYECKMM oOopynoBaHueM. Eciau cBoOOAHBIN
00bEM MMOMEIICHHUS OTPENICITUTh HEBO3MOXKHO, TO €TI0 J0MYCKACTCs IPUHUMATh YCIOBHO PaBHBIM
80% reoMeTpruyYECcKOro 00bemMa MOMEIECHHUS.

A.1.5 Onpenenenue M0KapoONacHbBIX CBOMCTB BEUIECTB M MaTEpUaJiOB IPOBOJAT Ha
OCHOBaHUU PE3YyJIbTATOB UCIBITAHUN WJIM PACUYeTOB IO CTAaHAAPTHBIM MeToAukaMm [3] ¢ yueTom
[IapaMeTpoOB COCTOSIHUSA (AaBlieHUE, TEMIIepaTypa U T.1.).

I[OHYCKaeTCH HCIIOJIB30BAHHUC CITPABOYHBIX TaAHHBIX.

Jlonyckaercst UCMOb30BaHUE MOKA3aTEIEH MOKAPHOW OMACHOCTH IS CMECEH BEIIECTB U
MaTepuasoB Mo Hauboee OMacHOMY KOMIIOHEHTY.

A.2 Pacuer U30bITOYHOIO JAaBJICHUSA NI roprYHx rasos, napos
JIETKOBOCIIJIAMEHS IOLIUXCH M TOPIOYHX KUTKOCTEH

A.2.1 M30bITOuHOE NaBieHue HAF A1 WHANBUAYAIbHBIX TOPIOYUX BEIIECTB, COCTOSIIHUX
uzaromoB C, H, O, M, CI, Br, I, F, onpenensercs no Gpopmyiie
ms 100 1
AP =(Ppy —Fp) —— —
e v Cop K (A1)
cs Pro CT H' :
rae  Fuax - MakcUManbHOE JaBIEHME, DPa3BUBAEMOE IIPU CTOPAHUM CTEXHOMETPUYECKOI
ra3oBO3AYIIHOW WJIM TApOBO3JIYIIHOW CMeCH B 3aMKHYTOM O0BeMe, OIpelesieMoe
AKCMEPUMEHTAIBHO WU TI0 CIPAaBOYHBIM JJAHHBIM B COOTBETCTBHHU C TpeboBaHusimMu A.1.5. Ilpu

OTCYTCTBHH JAHHBIX JOMYCKAETCA IPUHUMATh {pay paBHBIM 900 kIla;

£ navansroe nasnenue, klla (qomyckaercs npunumats paBHeiM 101 kI1a);

#2 - Macca roprouero raza (I'T") wiu mapos nerkoBocrutamensomuxcs (JIBX) u roprounx
xuakocrert (1K), Bolmenmmx B pe3yiabTaTe pacyeTHON aBapuu B NOMEIIEHHE, BbIUMCIsEeMast
i I'T o popmyne A.14, a s mapos JIBX u 'K - no popmyne A.19, kr;



Z - K03(h(PUIMEeHT y4yacTHsl TOPIOYMX Ta30B U MapOB B FOPEHUHU, KOTOPBIM MOXKET OBITH
paccuuTaH Ha OCHOBE XapaKTepa pacHpeesIeHHs ra3oB U MapoB B 00beMe NMOMEIIEHUS COTTIaCHO
A.2.3 u A.2.4. JlormyckaeTcsi NpUHUMATh 3HAYeHUE 7 1o Tabiuie A.l;

Iz - CBOOOIHBIH 00BEM TOMEIICHHS, M- |

Frm - INIOTHOCTh ra3a Wid mapa 1npu pacquHoﬁ TEMIICPATYPE fp, KF'M_E, BbIUHCIIICMass
o ¢popmye
M
Voll+0,00366 -, (A2)

Fro =

rae M - MoJsisipHas Macca, KT KkMoJb L ;

¥4 - MonbHBI 00BeM, paBHbIi 22,413 M= kMo~ L ;

£ - pacuetHas Temmneparypa, °C.

Tabmuna A.1 - 3naueHne kodppuuuenTa 2 y4acTus FOpIOYHX ra3oB U IapoB B TOPEHUU

3HavyeHne

Bun roprouero BemecTa -
Boaopon 1,0
I"oproune ra3el (KpoMe BOJIOPOIA) 0,5
JIerkoBOCIIIaMEHSIOIIMECS ¥ TOPIOYNE )KUIKOCTH, HarpeThIe 10 TEMIIEPaTypPhl 03
BCIIBIILIKH U BBIIIE ’
JIeTKOBOCTUTAMEHSTFOIIIMECS ¥ TOPIOYNE KUIKOCTH, HAarPEThIe HUKE TeMITepaTyphl 03
BCIIBIIIKH, TPH HATUYUHA BO3MOXKHOCTH 00pa30BaHUs adPO30JIs ’
JIeTKOBOCTUTAMEHSTFOIIIUECS] ¥ TOPIOYHNE JKUIKOCTH, HAarPEThIe HUKE TEMITEPATYPhI 0
BCIIBIIIKH, TPH OTCYTCTBUU BO3MOKHOCTH 00pa30BaHUs a3p0o3071s

B kauecTBe pacueTHON TemmepaTyphl ClelyeT NPUHUMATh MAaKCUMAalIbHO BO3MOXKHYIO
TEMIIEPATYPY BO3/1yXa B JAHHOM IOMEUICHWHM B COOTBETCTBYIOLIEH KIMMATHYECKON 30HE WU
MaKCHMaJIbHO BO3MOXKHYIO TEMIIEpATypy BO3/1yXa MO TEXHOJIOTMYECKOMY PErJIaMEHTY C YYETOM
BO3MO)XHOTO TIOBBIIIEHHS TEMIIEpAaTypel B aBapUMHON cuTyanuu. Eciaum Takoro 3HayeHHs
pacueTHOI TeMmepaTypsl fpI0o KakuM-ITHOO MPUYHHAM ONpPEACIHTh HE YIaeTcs, OMYCKaeTCst
IIPUHHUMATH €€ paBHOH 61 °C;

Cor - crexuomerpudeckas koHuentpauus I'T wmu mapos JIBXK u K, % (06beMHBIX),
BbIUKCIsieMas o hopMyIie

_ 100
T1+484B, (A.3)

r |3 = }gc + m — ﬁ _ o .
Ji(S 4 o - CTEXMOMETPHYICCKUU KO3 (UILIMEHT KUCIOPO/A B PEaKIIUU CTOPAHUS;

Mo, By, #y, 2y -uyucno atoMoB C, H, O u rajion10B B MOJIEKYJi€ TOPIOYETO;

KH - KOB(I)(bI/II_II/ICHT, y‘-II/ITLIBaIOIJ_II/II‘/’I HETCpMCTUYHOCTE MMOMCHICHUS U HeaI[I/IaGaTI/I‘{HOCTL



npouecca ropenus. J[onyckaeTcs NpMHUMAaTh &y paBHBIM TPEM.

A.2.2 Pacuer AF i MHIMBUIYaJdbHBIX BELIECTB, KPOME YNOMSHYTHIX B A.2.1, a Takxke
JUISL CMecel MOXKET OBITh BBITIOJHEH 10 (opMyIie

pp_ BT
VeaPaCpTn Ky (A4)
rae - Terora cropanms, Jx-kr!;

Pg - TNIOTHOCTH BO3/yXa NPU HAYJILHOH TeMIeparype g, KI'M -

Cp' TemnoeMkocTh Bo3ayxa, Juk-kr~1 -K-! (momyckaercs mpurumats pasroii 1,01-107,
Iox-xr~!-K-1):

TI] - HadaJibHasA MaKCHUMaAJIbHad TEMIICpaTypa BO34yXa, HJIs1 JAHHOTO PEeruoHa B TEIUIBIN
nepuon roaa, K.

A.2.3 IlpuBenennbie B A.1 u A.4 pacuerHble (HOpMYIBl MPUMEHSIOTCA UL CIydas

1002 5.

Prn Ves I [CHEMP - HIOKHUH KOHIIGHTPAIMOHHBIN TIPee] PACIPOCTPAHCHHS [UIAMEHH

TOPIOYEro raza Uiy mapa, % (006.)] u nomemenuii B popme NpsSAMOyroiabHOro napajiesenunesaa ¢
OTHOIIIEHUEM JIJTUHBI K IIUPUHE HE O0Jiee TATH.

Koaddunment yyactus Z roproyux ra3oB M MapoB, HATPETHIX HE BBIIIE TEMIEPATYpPhI
OKpYXKarolled Cpelbl JErKOBOCIUIAMEHSIOIUXCS JKUJIKOCTEH IpH CropaHUM ra3o-, napo- u

IBUICBO3IYLIHOM CMECH JUTS 3aIaHHOTO YPOBHS 3HaunMocth (L > L'} | (ypoBeHb 3HAYMMOCTH -
BEPOSITHOCTh TOTO, YTO 3HAYCHHE KOHIICHTPALMH ' MPEBBICUT 3HAUYCHHUE MATEMATHYECKOTO
OXKUJIQHUS DTOM CIIy4aifHON BENMMUYMHBI () PACCUMTBIBAIOT IO (GOPMYJIam:

npu Appme =050 u gpop 0,54

5107

e

"
Z Pro - (C.:, +%] - AHKIIP * YHETIP * SHEIIP , (A.5)

npu XHKHP e U,ﬁf u FHKHP e U,ﬁf:'

5-1D_3 - T CHKHP
g=222" % o ¢ ZHEOR | g
- Fro ( o 5 HETIF (A.6)

rae # - Macca raza wid napoB JIBXK, moctymaronux B mOMeENIeHNE B COOTBETCTBUU ¢ A.2.6 U
A.2.7, kr;
& - JONyCTUMBIE OTKJIOHEHUs KOHLIEHTpauuid MpHU 3aJ1aBa€MOM YpPOBHE 3HAYUMOCTHU

(=T, MIpUBEICHHbIE B Ta0muie A.2;

XHI{HP, Ir"1-11{1'[1:', ZHKHP - paccTrossHusA 1Mo ocaM X, F, £ OT UCTOYHUKA MOCTYILUICHUS

raza Wi Napa, orpaHMYeHHble LHEIIF COOTBETCTBEHHO, M; PacCUMTHIBAIOTCA MO (OpMysIam
b.1-b.4;

{, & - JJIMHA ¥ IMPUHA TIOMEIIECHUS, COOTBETCTBEHHO, M;



F - [UTOIIA/Ib 1OJTa TTOMEIICHHUS, M < |

4 - IpeNdKCIIOHEHIMATBHbIA MHOKHTEND, % (00.), paBHbIIA:

IIpHU OTCYTCTBUH NNOABUIKHOCTH BOSZ[yH.IHOﬁ CpCAbl AJid TOPHOYUX I'a30B

o =377.10°
0 o Von (A.7)
HpI/I IIOABHUKHOCTHU BO3I[y1.HHOI>i CpCI[I)I JJIA rOpIOqI/IX ra30B
=308
“ pp Vo - T (A.8)

rae L7 - MOJBMKHOCTh BO3AYIIHOM Cpenbl, M/C, IPUHUMAETCA U3 TEXHUYECKOW JTOKYMEHTallUu
Ha CUCTEMY BEHTHJISIUU JJI JAHHOTO MTOMEIICHHUS;

IIPU OTCYTCTBUU MOABMYKHOCTH BO3IYIITHOM CPEIbl AJIs MApOB JIETKOBOCIUIAMEHSIOIINXCS
JKUJTKOCTEH

0,41
oo pr- 1010
D : CH'pI['VI;B !

(A.9)
rae U - KOHLEHTpalKs HACBIIIEHHBIX MApOB MPH PacueTHOM Temmepatype fp, °C, B BO3LyXe B
nometeHuu, % (00.);

Pr - TUIOTHOCTB MTAPOB, KI/M- .

Tabnuna A.2 - 3HaueHHUs TOMYCTUMBIX OTKJIOHEHMHM & KOHIEHTpaluil Mpyu YPOBHE 3HAYUMOCTHU
G =T

Xapakrep pacupeneneHusi KOHIEHTpAui Q(C»C) 3

Z[J'ISI ropro4mx ra3oB Ipu OTCYTCTBHUHU ITOABUKHOCTHU BO3AYIIHOU 0,100000 1,29

cpensl
0,050000 1,38
0,010000 1,53
0,003000 1,63
0,001000 1,70
0,000001 2,04
J171st roproYMX ra3oB MpU NOJABMKHOCTU BO3AYIIHOM CpeIbl 0,100000 1,29

0,050000 1,37

0,010000 1,52




0,003000 1,62

0,001000 1,70

0,000001 2,03

HJ’IH IapoB JIETKOBOCINNIAMCHAOIMIUX CA )I(H,HKOCTCﬁ IIpHu OTCYTCTBHUU

. 0,100000 1,19
MOJIBUKHOCTH BO3AYILIHOM CPEIIbI

0,050000 1,25

0,010000 1,35

0,003000 1,41

0,001000 1,46

0,000001 1,68

Z[J'ISI MapoB JICTKOBOCINIAMCHATOIIUX CS JKUJIKOCTEN IIpu

N 0,100000 1,21
MIOJIBUYKHOCTH BO3IYIIHOW CPEIbI

0,050000 1,27

0,010000 1,38

0,003000 1,45

0,001000 1,51

0,000001 1,75

Konnentpauus Cy Moxer ObITh HalizeHa 1o Gpopmyie

100 B,
2

u]

i
H , (A.10)
rne {y - JaBleHME HACBHIEHHBIX TAPOB TP PACUETHOM TemIeparype (HaXOmuTes IO
crpaBo4HOM nuTeparype), klla;

£, - armocgeproe naBnenue, pasaoe 101 kIla;

IIpH MTOABHUXKHOCTHU BO3)1yHIHOI71 CpEAbI AJid MapoB JICTKOBOCINIAMCHAIOIINUXCA )KI/II[KOCTGI\/'I

0,46
w2100 J

CrPr - Ves (A-11)

Co =Cy- {
Vposenb 3HaunmMocti ((C > L) BEIOMpArOT UCXO/s U3 0COOEHHOCTEH TEXHOIOTHYECKOTO

nponecca. Jlomyckaercst nmpuauMats &{C > T, paHbIM 0,05.

A.2.4 Koapdpunment £ ydacTHs TApOB  HEHArpeThlX  JIETKOBOCILIAMEHSIOIIMXCS
KHUJIKOCTEH MpPU CrOpaHUM MapOBO3AYIIHOM CMECH MOXXET ObITh ONpEETeH M0 HOMOTrpamMme,
IpUBEIEHHON Ha pucyHKe A.1.
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Pucynok A.1 - 3aBucumocts Kodpduimenra 7 ot X

X paccuuThIBaroOT 1o hopmyiie

i,ecnn Cp=C*
XK= *

LecnmCy =C% (A.12)

rae CF=0- Cop
- s pexTrBHBIN KOIDDUIHEHT H30BITKA TOPIOYETo, IPHHUMAEMBIH paBHBIM 1,9.

A.2.5 B ciydae obpaiiieHusi B TOMEIIEHUH TOPIOYHX ra30B, JETKOBOCIUIAMEHSFOITUXCS TN
TOPIOYMX JKUIKOCTEH TpU OMpPENeNeHUHd Macchl # , BXopasmed B ¢opmynsl A.l u A4,
JIOTTYCKaeTCsl YUUTHIBaTh pabOTy aBapuiHON BEHTWJISIMM, €CIM OHAa OOecredyeHa pe3epBHBIMU
BEHTWISITOPAMM, aBTOMATUYECKUM IIYCKOM IIpH IPEBBIIIEHUU IPEAEIBHO JOMYCTHUMOMN
B3pbIBOOE30MaCHON KOHIIEHTpAlMM M 3JIEKTPOCHAOKEHHEM IO MEPBOIl KaTeropuu HaAeKHOCTU
COIIACHO [4], mpHU YCJIOBUU PacHOJIOKEHUsI YCTPOMCTB JUIsl yaJeHHs BO3yXa U3 ITOMEILEHUS B
HENOCPEICTBEHHON OJIM30CTH OT MECTa BO3MOXKHOM aBapuu.

JlomyckaeTcsi yuuThIBaTh TIOCTOSIHHO — pa0OoTarol[yl0 OOIIEOOMEHHYI0 BEHTUJISIIHUIO,
o0ecrevyrnBaroIyl0 KOHIIEHTPAIIMIO TOPIOYHX Ta30B U MapOB B MOMEIICHUH, HE MPEBBIMIAIOITYIO
MpEACIbHO JOMYCTUMYIO B3PHIBOOE30MACHYI0 KOHIEHTPAIMIO, PACCUUTAHHYIO IS aBapUUHON
BEHTWISIIIMK. YKa3aHHas oOIe0OMEHHasi BEHTUIISIHS JI0JDKHA ObITh 000py0BaHa pe3epBHBIMU
BEHTWJIATOPAaMH,  BKJIIOYAIOIIMMHUCSA  aBTOMATHMUYECKHM  TPH  OCTAHOBKE  OCHOBHBIX.
DneKkTpocHa0KeHNEe YKa3aHHON BEHTUJISIIUH JOJDKHO OCYIIECTBIATHCA HE HUXKE YeM IO MEePBOi
KaTerOpuH Ha/Ie)KHOCTH.

[Ipu 3TOM Maccy #2 ropro4MX ra3oB WJIM ITAPOB JIETKOBOCIUIAMEHSOIINUXCS WIM TOPIOYUX
KHUJIKOCTEH, HArPETHIX 10 TEMIEPATyphl BCIBIIKH U BbIIIE, TOCTYUBIIUX B 00BEM TOMEIICHHS,
clleflyeT pa3feuTh Ha KO3 UIMeHT £ , onpenenseMblii o ¢popmyie

K=AT+1, (A.13)
rae A - KpaTHOCTh BO3IyXO00OMEHa, CO3/1aBaeMOT0 aBapUITHON BEHTUIISAIINCH, c!;
7 - IPOIOKUTEIIBHOCTD MOCTYIICHUS TOPIOYHX Ta30B U MAPOB JIETKOBOCIIIIAMEHSTFOIIIHX CST
Y TOPIOYHX JKUJIKOCTEH B 00beM ToMelIeH s, ¢ (mpuHuMaeTcs mo A.1.2).



A.2.6 Macca # , Kr, NOCTYNMBLIETO B IIOMEIIEHHWE IPU pacuyeTHOM aBapuu rasa,
omnpenensercs mo popmye

= + V0P, (A.14)

rae ¥ - 00beM ra3a, BBILE/INIErO M3 anIapara, M2

¥7 - 00BbeM rasa, BBIIIEAIIETO U3 TPYOOIPOBOIOB, M-

[Ipu sTOM
My =001 /¥ (A.15)
rae fi- maBnenue B anmapare, klla;
I” - 00ObeM ammapara, M- |
Wy =g +V, (A.16)

rae ¥ip- 00beM rasa, BBILIEAIIETO U3 TPYOOIPOBOIA 10 €r0 OTKIIOUEHHUS, M2

VQT - O6”beM rasa, BbIIICIIICTO U3 pr6OHpOBOI[a II0CJIC €I'0 OTKJIFOYCHHM A, M3 ;
Mle=a7T, (A.17)
rac g - pacxoa rasa, OHpe,Z[eJI}ICMHﬁ B COOTBCTCTBHM C TCXHOJOIMYCCKHM pPCrilaMCHTOM B
3aBUCHMOCTH OT JIABJICHHSI B TPYOOIIPOBOJIE, €ro [UaMeTpa, TeMIIepaTyphl ra30BOM Cpeibl U T.JI.,

M3 el
T - Bpems1, onpenensemoe no A.1.2, c;

Vyw = 001 7P (20 + 1R Ly +.. 472 L ), (A.18)

e 1% - MaKCMMaJIbHOC NaBJICHUC B pr60np0Boz[e 10 TEXHOJIOTUYCCKOMY PCrIaMCHTY, I(Ha;

.2,...n - BHYyTPEHHHI paguyc TPyOOIPOBOIOB, M;

L,3, ., n- puna TpyOOIPOBOJOB OT aBApUIHHOIO ammapara a0 3aJBHKEK, M.

A.2.7 Macca napoB XHUAKOCTU # , TOCTYIUBIIUX B IOMEIEHUE NPU HAINYUHN HECKOJIBKUX
UCTOYHUKOB  HcCMapeHus:  (IOBEPXHOCTh  pa3aUTOW  JKUJIKOCTH,  IIOBEPXHOCTh  CO
CBEXEHAHECEHHBIM COCTaBOM, OTKPBITHIE EMKOCTH U T.I1.), ONIPEAEISAETCS U3 BBIPAKEHHUS:

PRS0y + Plegn T P oxp (A.19)

rae *p- Macca JKUAKOCTH, UCTIAPUBILEHCS ¢ TOBEPXHOCTHU Pa3JnBa, KT;

#ayn- - MAcCCa JXUIAKOCTH, HCH&pHBLHGfICH C HOBCpXHOCTCﬁ OTKPBITBIX CMKOCTCI>'I, KT,

Piporp - Macca JKMIKOCTH, HCHApHBILEHCA C IIOBEPXHOCTEH, HAa KOTOPbIE HAaHECEH
IIPUMEHSEMBIN COCTAaB, KT.



[Tpu sTOM Kak0€e U3 crnaraeMbix B hopmyne A.19 onpenensercs no Gpopmyine
m=WE,T (A.20)
rie ¥ - MHTEHCHBHOCTD HCHAPEHHMS, KI¢ ™! -M™2;

B - IO b UCTIAPEHHMS, M £, onpejenseMas B COOTBETCTBHH ¢ A.1.2 B 3aBHCHMOCTH OT

MAacCChl )KUJKOCTH ¥y, BI:»IIHCI[H.ICIZ B IIOMCIICHHC.

Ecnu aBapuiiHasgs cuTyauus cBs3aHa C BO3MOXKHBIM IIOCTYIUICHMEM JKUIKOCTH B
pacIbUICHHOM COCTOSIHUM, TO OHa JOJDKHA ObITh yureHa B ¢opmyne A.19 BBeneHuem
JIONOJIHUTEIBHOIO CJIaraéMoro, YYMTHIBAIOUIETO OOILIYIH0 MAacCy MOCTYNHBIUEH >XHMJIKOCTU OT
PaCIBUISIONINX YCTPOUCTB, HCXOS U3 MPOAODKUTEILHOCTH UX padoT.

Macca napoB KMAKOCTH, IIOCTYIIMBUIMX B IIOMEILECHUE IIPU aBAPUWHON CUTyallUU, MOXKET
OBbITH ONpeeIeHa HIKCIEPUMEHTAIBHO UM PACUETHBIM ITyTEM.

A.2.8 Maccy mapoB ¥y , KI, BBIIICAUIYIO B TMOMEIIEHUE >XHUJIKOCTHU, OIPEACIAIOT B
coorBeTCcTBUU C A.1.2.

L HTCHCHUBHOCTDb HUCIIAPCHUA Kr'c * "M~ OIIpECACIIACTCA II0 CIPABOYHBIM H
A29U W, l 2

SKCIIEPUMEHTANBHBIM JaHHBIM. {711 HEHAarpeThIX BBILIE PACYETHON TeMIlepaTypbl OKpYyKarolien
cpenst JIBXK npu 0TCYTCTBUU TaHHBIX AOMYCKAETCS paCCUUTHIBATh F¥ Mo dopmylie

w=10" 1M B, (A.21)

rae Tl - kodddumment, mpuHEMaeMblii 1o Tabnwme A.3 B 3aBUCHMOCTH OT CKOPOCTH U
TEeMIIepaTypbl BO3YIIHOIO MOTOKA HAaJ MOBEPXHOCTHIO UCTIAPEHNUS;

Fy - NaBeHVE HACBHINIEHHOTO TMapa MPH PACUYETHOM TEMIEPAType fp, ONpenenseMoe Mo
CIIPaBOYHBIM JaHHBIM, Kl]a;

M - MonsipHast Macca, Kr-K-MoJlb.

Tabmuua A.3 - 3HaueHue koddduuumentra Tl B 3aBUCMMOCTH OT CKOPOCTH M TeMIEpaTypbl
BO3/IyILIIHOTO [TOTOKA

CKOpPOCTB BO3JIYIITHOTO TIOTOKA B 3nauenue ko>3pdunmenrta T npu Temneparype, °C, Bo3ayxa B
HOMEILEHNH, M*C ™! HOMEIIEHNH

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 57 54 3,6 3,2

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




A.2.10 Macca napoB # , KI, IpU HCIAPEHUU >KUAKOCTHU, HArpeTOM BBILLIE PAaCYETHON
TEMIIepaTypbl, HO HE BBIIIE TEMIIEPATYPhI KUIIEHUS KUAKOCTH, ONPEAEISIETCS 10 COOTHOILIEHHIO

':' .
m:ﬂ,mzﬁ-@%

II

, (A.22)

rac ':'m - yI[e.HBHaﬁ TCIINIOEMKOCTh XHNIKOCTHU HpH HaqaﬂbHOﬁ TeMHepaType I/ICHapeHI/ISI,
I[H(‘KF_I K—]. ’
‘['m:]_'[ - yﬂeHBHaﬂ TCIJIOTA I/ICHapeHI/ISI KHUIAKOCTHU IIPU HaanBHOﬁ TeMl‘IepaType I/ICHapeHI/ISI,

onpeiensieMas 110 CIIPaBOYHbIM JaHHbIM, [k Kkr~! .

I[Ipu OTCYTCTBHMU CIIPABOYHBIX JAHHBIX JOIYCKAETCS PACCUMTHIBATE Ly 1O hOpMyIIE

19.173.10° . BT

oen = (T, +C, +273.2)° M (A.23)

rie £, Tz- KOHCTaHTHl ypaBHEHHS AHTyaHa, ONpPEJAEISAEMBIE 10 CIPABOYHBIM JaHHBIM IS
JIaBJICHMsI HACBIILIEHHBIX IIapoB, u3Mepsemoro B Klla;
T2 - HavanbHas TeMIEpaTypa HarpeToi KuaKkocTu, K;

M - MonsipHast Macca, Kr*K-MoJlb.

@opmynsl A.22 u A.23 copaBeUIMBBI I KUAKOCTEH, HArpeTbiX OT TEMIIEpaTyphl
BCIBIIIKK U BBIIIE TPU YCIOBUH, YTO TEMIIEpaTypa BCIBIIIKU KUJIKOCTH IPEBBIIIAET 3HaUEHHE

pacueTtHoii Temmepatypsi (Ip).

A.3 Pacyer H30BITOYHOIO JaBJICHHUS B3PbIBA /15l TOPIOYMX NbLICH

A.3.1 Pacuer uzbbiTounoro gamieHus A5, klla, mpousBogutcs mo gopmyne (A.4), rae
Kod(GGUIIMEHT Z ydacTus B3BEIICHHOH MbUTH B TOPEHUH PACCUUTHIBAIOT MO (hopMyIie

£=057, (A.24)

raec F - MaccoBas A0JI4 4YaCTHLl MNbUIM PasMCpOM MCHEC KPUTHUUYCCKOI'o, C IIPCBBIICHUCM
KOTOPOTO a’pOB3BECh CTAHOBUTCS HECIIOCOOHON pacmpocTpaHsaTh Iwiams. B orcyrcTBue
BO3MO>KHOCTH TTOTYICHHS CBEJICHUH JIJIS OIIEHKH BEJIMYMHBI 7 JIOMyCKaeTCs MpUHUMaTh 7 =1.
K mbutsiM, cmocoOHBIM 00pa3oBbIBaTh TOPIOYME MBUICBO3YIIHBIE CMECH, OTHOCST
JUCTICPCHBIC MaTepHAIIbl, XapaKTePU3YIOIIHUECs HATUIAEM TOKa3aTellel MOKapHOUW OMACHOCTH:
HIUOKHAM ~ KOHIICHTPAIMOHHBIM  TPENEJIOM paclHpoCTpaHEHHUs IUIaMEHH, MaKCHMaTbHBIM
JaBJICHWEM, Pa3BUBAEMbIM IIPU CTOPAHUU MBUICBO3AyITHOM cmecH (O6omee 50 klla), u ckopocThio
€ro HapacTaHMs, MUHUMAaJIbHBIM B3PBIBOOIIACHBIM COJIep:KaHreM Kuciopoa meHee 21% (00.).

A.3.2 PacyeTHyr0o Maccy B3BEIICHHOH B 0ObeMe TMOMEIICHUS WbUIH # , KT,
00pa3oBaBIIeiiCS B Pe3yJIbTaTe aBAPUMHON CUTYAIUH, OTIPEICIISIIOT TI0 JopMyIie

Mg + P
#2 = min Cor Vi

- (A.25)



TIe #g;- pacueTHasl Macca B3BUXPUBILEHCS MbLIH, KT

M3 - pacyeTHas macca IbUIM, IIOCTYIMBIIEH B IOMEIIEHUE B pe3yjibTaTe aBapUUHOU
CUTyallUH, KT;

C.;T - CTCXHUOMECTPUUCCKAsA KOHIICHTpalrA I‘OpIO‘-IGfI IIbUIX B a3pOB3BECH, Kl“'M_3 ;

Vi - pacdeTHBIi 00beM NBUIEBO3AYLIHOTO O0JaKa, OOpPa30BAHHOIO MPH aBaPUHHOM

CUTyalluu B o0BeMe IIOMCIICHUA, M3 .

B OTCYTCTBME BO3MOXKHOCTH MOJY4EHUs CBEAECHUM IS pacdeTa Vg J0MycKaeTcs
MMPpUHHUMATDH

B = g R (A.26)
A.3.3 PacueTnyro Maccy B3BUXPUBIICHUCS MBUTN #2g; OMPEIEIISIOT 110 GopMyIie

L

B3 — ‘-3 P, (A.27)

rne Kgz - 70N OTVIOKHUBILIEHCS B TTOMEIICHUH IBUIA, CIIOCOOHOI MIEPEUTH BO B3BEIICHHOE
COCTOSIHME B DE3yJlbTaTe aBapUWHOW cuTyauuu. IIpm OTCYTCTBHMM 3KCIIEPUMEHTAIbHBIX
CBEJICHUH O BEJIMUUHE fign JIOIyCKAaeTCsl IPUHUMATh £:.=0,9;

Ffigp - Macca OTJIOJKUBIIICHCS B IMOMCIICHHWHU IIbLJIM K MOMCHTY aBapuu, KrT.

A.3.4 PacueTHyt0o Maccy MbUIM, NOCTYIUBIIEH B MOMEIIEHUE B pE3yJibTaTe aBapUNHOU
CUTYallUH, 2z, ONPEAEIIOT 10 (popmyie

igg = (an + T Ky, (A.28)
rae #3p - Macca FOpI—O‘ICfI IIbIIN, BBIGpaCLIBaeMOﬁ B ITIOMCHICHUC U3 aIlllaparTa, KT

g - MMPOU3BOJAUTCIIBHOCTD, C KOTOpOfI MPOAO0JIZKACTCA MOCTYIVICHUC MBUICBUIHBIX BCIICCTB

B aBaprIHHfI arrapar 1o prﬁOHpOBOI[&M J0 MOMCHTA UX OTKJIFOYCHUA, I(l"‘C_1 ;

T - Bpemst OTKIII0UeHUs, onpenensemoe no A.1.2 (), c;

KH 'KO3(1)(1)I/II_II/IGHT IbIJICHUA, Hpe,Z[CTaBJ'IHIOH_II/Iﬁ OTHOIIICHHE MAacChl B3BEIICHHOH B

BOSHYXG IIBIJIN KO BCGfI MaccCe IIblIN, HOCTYHI/IBHICI\/'I n3 annapaTa B ITIOMCUICHHC. HpI/I OTCYTCTBI/II/I
BKCHepI/IMeHTaJ'H)HI)IX JAHHBIX O BEJIIMYHUHE KI[ }IOHYCKaeTCﬂ HpI/IHI/IMaTI)I

- £;=0,5 - qns mpwieli ¢ IUCIEpCHOCTRIO He MeHee 350 MKM;

- £;=1,0 - ans npuIeii ¢ IUCIEPCHOCTBIO MeHee 350 MKM.

BennuuHy #4; npuHuUMaroT B cooTBeTcTBUM ¢ A.1.1 1 A.1.3.

A.3.5 Maccy OTJIOKUMBIIEHCS B NMOMEIIEHWH MbUIM K MOMEHTY aBAPWUU OIPENEISIIOT IO
bopmyne



g = 5 (o + )
K, 2 (A.29)

rne &p - mons rOpIOYeH MbUTH B 00IIEl Macce OTIIOKEHUN TBLTH;
Ky - xospdunment rddexruBHOCTH MbLIey6OpKH. [IpuHEMAIOT paBHEIM 0,6 IPH CyXOii U
0,7 - mpu BiaXHO# MBUICYOOpKe (pyuHOo#). [Ipn MeXxaHM3UPOBAaHHOW BaKyyMHOH MbIIECyOOpKe

1S poBHOTO mona 4y npuauMarot paBueM 0,9; 1 mosa ¢ BeIGoMHAMH (10 5% TIOMmAMM) -
0,7

Py -Macca IbUIM, OCEHAIOINed Ha TPYAHOMOCTYNHBIX JUIsl YOOPKHM IOBEPXHOCTSX B
MIOMEIICHUH 32 MEPUO/I BPEMEHU MEX/1y Ir'eHepallbHbIMUA YOOpPKaMH, KT;

F#23 - Macca MbLIM, OCearollel Ha IOCTYIHBIX )11 YOOPKH MOBEPXHOCTAX B IIOMELCHUH 32
NEpPUOJ BPEMEHU MEXKY TEKYIIUMU yOOpKamH, Kr.

[Tox TpyTHOAOCTYITHBIMU [T YOOPKH TUIOMIASIMH TIOJPa3yMEBAIOT TaKHeE TTOBEPXHOCTH B
IIPOU3BOJACTBEHHBIX IIOMELIECHUAX, OUUCTKA KOTOPBIX OCYILIECTBISAETCA TOIbKO IIPU T'€HEPAIbHBIX
neluieyoopkax. JlocTynHeiMU 111 yOOPKM MECTaMU SIBJISIFOTCSI IIOBEPXHOCTH, IbLIb C KOTOPBIX
yJaJsercs B IPoLecce TEKYIUX MblIeYyOOpOK (€KECMEHHO, €KECYTOYHO U T.I1.).

A.3.6 Macca meutn # (i = 1; 2), ocearomieii Ha pa3jIMYHbIX IOBEPXHOCTAX B IOMEIIECHUH
3a MeXyOOpOUHBI MepHO/, onpeneisiercs no Gopmysne

wy = Mi(1-cify, i=12) (A.30)

My =2 M.
Tac i - MaccCa IIbLIIM, BBIACIAIOIIAsACS B 00BeM IOMCIICHUA 3a NCPUOJ BPEMCHU
MCKAY I'CeHEpaJIbHbIMU HBIJ'ICY60pKaMI/I, KT,

Mlj - Macca TbBUIH, BBIIETsEMas €IWHUIICH MBUIAIIEro OOOpYAOBaHUS 3a YKa3aHHBIN
MIEpUOJ, KT}

My =3 My
J

MCKAY TCKyIIUMU HBIHGY60pKaMI/I, KT,

- MacCCa IIbIJIM, BBIACITAIOMIAsACA B 00BeM MNoOMEIICHUA 3a MNEpHUOaA BPEMCHHU

M:aj - Macca TBUIM, BBIJENsIEMasl €IMHUIEH MBUIANIETO0 OOOpYIOBaHUS 33 YKa3aHHBIM
MEepUOJ, KT}

of - JOJIsL BBII[eJ’IfIIOH_IeI\/’ICﬂ B O6T)CM IIOMEIICHUA IIbLIN, KOTOpaS[ YJIa.]'ISIeTCH BBITAKHBIMA
BEHTWISIIMOHHBIMU CHUCTeMaMUu. [Ipy OTCYTCTBHUH 3KCIIEPUMEHTAIBHBIX JAHHBIX O BEIUYHMHE
monararor o= 0;

|3]_ , B’Z - IOJW BBIACIIAIONICHCS B 00BeM IIOMCIICHUA IIBLIH, oceIarolel COOTBETCTBEHHO

Ha TPYJHOAOCTYIIHBIX M JOCTYIHBIX [JIs YOOPKH MOBEPXHOCTAX MOMeIeHust (P +F =11,

I[Ipu orcyTcTBHM CcBeneHuit 0 Kodduumentax P m [z monmyckaercs npunumats Py = 1,

B2 =0.



A3.7 M; (i=1; 2) Moryr ObITH TaKkXKe OINpPEIETEHBI JKCIEPUMEHTAIBLHO (WM TI0
AHAJIOTUM C JEHCTBYIOIMMHU 00pasliaMd MPOM3BOJACTB) B INEPUOJ MaKCHMMAIbHOM 3arpy3ku
obopynoBanus 1o hopmyie

, (A.31)

rac G].J' ) GZJ’ - HHTCHCHUBHOCTHb IIBLICOTIOXKCHHUM COOTBETCTBEHHO Ha TPYAHOOOCTYIITHBIX

Ei_’;-' (M?) ¥ 1OCTYITHBIX sz (M?) momansx, kr-m < -¢c!;
Ty, T2 - OPOMEXYTOK BPEMEHH COOTBETCTBEHHO MEXIY TI'€HEpPAIbHBIMH M TEKYUIMMHU

nbplUIeyOopKamy, C.

A3.8B Tabmuue A.4 npuBeACHbl THUIMYHBIE MPEAEIbHO JOIMYCTUMbIE 3HAYEHUS
U30BITOYHOIO IABJICHUS C TOUKH 3PEHUS TOBPEXKICHHS 31aHUH.

Ta6n1z1ua A.4 - TunmuHele MpeaACIbHO AOIMYCTHUMBIC 3HAYCHU A HM30BITOYHOIO JaBJICHHUA C TOYKHU
3pCHUA ITOBPCIKACHHUA 3JaHUM

CreneHp NOPaKEHUS Tunuynsie npeaeasHo
A0IYyCTUMBIC 3HAYCHUA
n30BITOYHOrO AasneHus, klla

[TonHoE pa3pylieHue 30aHUN 100
50%-Hoe pa3pyiieHue 31aHui 53
Cpennue TOBpeXACHIS 3aHHIA 28
YMepeHHbIe MOBpeXIeHUS 3AaHUN (TIOBPEXIeHIE BHYTPEHHUX 12

MEPEropoIoK, pam, IBEpeH U T.I1.)

HuxHuii nopor NoBpexIeHUs 4eJI0BEKa BOJHOM J1aBIECHUS 5

Manbie moBpexaeHus (pa3onuTa 4acTh OCTEKJICHHU) 3

A.4 Onpenesienne N30LITOYHOIO JaBJIEHUSA JIsl cMecei, colep:KalMX roprovue ra3pl
(mapsl) ¥ NbLIN

PacuetrHoe u30bITOUHOE NaBiaeHHE /MF Uid THOPUAHBIX CMecel, coaepiKallliux Toproune
ra3sl (Taphl) U MBLUTH, ONIpeessieTcs Mo popmye

AP = AP +APy (A.32)

rac l'l—ll'lPl - I/I36BITO‘-IHOC JAaBJICHUC, BBIYUCIICHHOC JIsI TOPHOYCTO T'a3a (Hapa) B COOTBCTCTBUHU C
A2.1uA22;

AP - 136BITOUHOE [aBIIeHNE, BEIUUCICHHOE TS roproYey MbUIK B COOTBETCTBUU ¢ A.3.1.



A.5 OnpenesieHne U30bITOYHOIO AaBJICHUS /ISl BeleCTB 1 MaTepPHAJIOB, CIIOCOOHBIX
Cropatbh INpH B3aHMOACHCTBHH € BOJOH, KHCJIOPOAOM BO31yXa WJM APYI C JPYroM ¢
o0pa3zoBaHueM BOJIH 1aBJICHHSA

Pacyernoe u30bITOUHOE NaBiaeHUE /A7 ISl BEIIECTB U MaTepuasoB, CIIOCOOHBIX CropaTh
MIPY B3aUMOJICCTBUM C BOAOM, KHUCIOPOIOM BO3/lyXa WIIK IPYT C IPYTOM, ONPENEIAIoT o A.2.2,
nonaras 7 =1 U MpUHMMas B KAUeCTBE 471 SHEPIHIO, BHLICISAIONIYIOCS P X B3aUMOIEHCTBUM
(c yuerom cropaHusi TPOJIYKTOB B3aUMOJEHUCTBUS JO KOHEUYHBIX COCAMHEHUMN) WU
AKCIIEPUMEHTAJIbHO B HATYPHBIX UCHBITAaHUSAX. B ciyuae, korja onpeienuTh BEIUYUHY /& F HE
MPEJICTaBIsIeTCS BOBMOXKHBIM, ClIe[lyeT IPUHUMATh ee npeBblmatoineii 5 klla.

IIpunoxenune b

MeToa pacyera MaKCHMAJIbHBIX PAa3MEPOB B3PbIBOOIACHBIX 30H, OTPAHHYEHHBIX HHKHHM
KOHIEHTPAIMOHHBIM NpeeJoM PacupocTPAHEHHs IUIAMEHH ra30B H APOB KUIKOCTeid,
Pa3MepoB 30H MOPAKEHUsI IPH PeaTn3alMH 05KAPa - BCNbIIKH

B.1 Pannyc fyggme (M) u BeicoTa  ZHETF (M) 30HBI, OrpaHMYMBAIOMIKAE 00IacCTh
KOHLIEHTPAlMi, TNPEBBIAIOMNX HUKHUM KOHIEHTPALMOHHBIN Ipejen pacnpoCTpaHEeHHs
wiamenu (nanee - HETTP ), Opy HEMOABUKHOM BO3AYIIHON CPEIE ONPEAEISIETCS 10 (HOPMYJIaM:

JUTsl TOprovmX razoB (ganee - ['T)

" 033
Semrp = 7.8 Pr- Chkne) (b.1)
" 0,33
Zygrp = 0,26 o Corr) (5.2)
it mapoB JIBXK
e 0,33
Raarp = 7.3 Po CHrmp) (b.3)
" 033
Zaenp =026 | —zE—| E4)

rae #p- Macca IT, MOCTYIIHUBHICTO B OTKPLITOC IMPOCTPAHCTBO IIPHU HO)K&pOOHaCHOﬁ CUTyalnuu,
KT,

2

Pr - mnotHocTh I'T IpH pacueTHO# TeMmepaType M aTMOC(EPHOM JaBJICHHH, KI/M- |

#2n - Macca nmapoB JIB)K, mocTynuBIIMX B OTKPBITOE MPOCTPAHCTBO 34 BPEMS HCIIAPEHUS,
KT;

fr - mnotHOCTh napoB JIBXK npu pacueTHol Temneparype, klla;

CHKTIP - HUOKHUM KOHIIEHTPALMOHHBIA Ipe/eN pacupocTpanenus muameny I'T uim napos,
% 00.



3a HayaJIo OTCYETa FOPU30HTAIIBHOTO pa3Mepa 30Hbl IPUHUMAIOT T€OMETPUUECKUM LIEHTP

NpOJWBa, a B CJIydae, €ClM SHKIIP MEHbIIE raGapuTHBIX Pa3MEPOB MPOJMBA, - BHEIIHHUE
rabapuTHBIE pa3Mepbl POJIUBA.

HpI/I HGOGXOI{I/IMOCTI/I MOJKET OBITh YUYT€HO BIIMAHHUE Pa3JIMYIHBIX METCOPOJIOTHMYCCKUX
}’CJIOBI/Iﬁ Ha pasMEphbl B3PbIBOOITIACHBIX 30H.

b.2B cnyuae oOpazoBaHus  TapOBO3AYIIHOW CMECH B  HE3arPOMOXKICHHOM
TEXHOJIOTHYECKUM O0OpYyIOBaHHMEM MPOCTPAHCTBE U €ro 3aKUTaHUM OTHOCHTEIBHO CJIa0bIM
HMCTOYHUKOM (HampuMep, HCKpOW) CropaHve 3TOM CMeCH MPOUCXOAMUT, KaK IPaBHIIO, C
HEOOJIBIIUMU BUAUMBIMU CKOPOCTAMHU IUTaMeHU. [Ipu 3TOM aMIUIUTYABI BOJHBI AaBJICHUS Majbl
U MOTYT HE NPUHUMATHCS BO BHMMAaHHE NPHU OLIEHKE MOpa)arollero Bo3AeicTBus. B srom
ClIly4ae pealn3yercsi TaK Ha3bIBa€MbI IMOXKAp-BCIBIIIKA, MPU KOTOPOM 30HA MOPaKEeHUs
BBICOKOTEMIIEPATYPHBIMU ~ MPOJAYKTAMU CrOpaHUs [AapOBO3JYIIHON CMECH MPAKTUYECKU
COBMAJIaeT C MaKCHMAaJbHBIM pPa3MepoOM 00Jlaka NPOAYKTOB CropaHus (T.e. MOpa)KkaroTcs B
OCHOBHOM OOBEKTHI, MOMAJAI0IINE B 3TO 00J1ak0). Paaryc Bo3eiCTBUS BEICOKOTEMIIEPATYPHBIX
IPOAYKTOB CrOpPaHUs IIapOBO3JAYIIHOrO OOJaka HpM I0Kape-BCIBIIIKE ip ompenensercs
dbopmynoit

Rp =12 Ryxarp, (B.5)

rae SHKF - TOPM30HTAILHBIA pa3sMep B3PhIBOONACHON 30HBI, ONpeaenseMsblii mo gopmyie b.3
HACTOALLETO MPUIIOKEHUS.
IIpunoxenune B

MeTtona pacdyeTa HHTCHCHUBHOCTH TEIJIOBOT'0 U3JIYUYCHHUS IIPU ITO0Kapax nmpoJinBoB
JICETKOBOCIINIAMECHAOIIUXCH H T'OPIOYHX JKHIKOCTEN

B.1 IHTeHCHBHOCTh TeIUIOBOro W3iydeHus ¢ (kBT/M ¢ ) mis moxapa mposuBa
nerkoBocruiamenstomuxcs (JIBX), roprounx xkuakocret (1K), cxmkeHHOTO IpUPOTHOTO ra3a
(CIIT") cxxmxennoro yraeogopoanoro raza (CYI) onpenensiercs mo gpopmyiie

g=Ef T, (B.1)

e E_}" - CPCAHCIIOBCPXHOCTHAA NHTCHCUBHOCTD TCIIJIOBOI'O U3JTYYCHUS IIJIAMCHU, kB1/m 2 ;

B, - yrnosoit koo duumenT 061ydeHHOCTH;

T - K09 (HUIMEHT TPOITYCKaHHsI aTMOC(HEPBI.

3uauenue £ f TPUHUMAETCS] Ha OCHOBE UMEIOIINXCSI SKCIEPUMEHTAIBHBIX JAHHBIX UJIH I10
Tabiuue B.1.

TaGJ’II/IL[a B.1 - CpCIlHCHOBCpXHOCTHaSI IJIOTHOCTh TCIUJIOBOTO M3JIYYCHHUA IIJIAMCHU B
3aBUCUMOCTH OT AMaMCTpa odara M yJA€JIbHas MacCoBasA CKOPOCTHb BBIIOpaHHUA JJIsI HEKOTOPBIX
KUAKUX YTIICBOAOPOAHBIX TOIJINB



Tomnmso By xBr/M<,mpu 4, M '
Kr/(M2-¢)
10 20 30 40 50
cIr 220 180 150 130 120 0,08
CVYT (nponan-0OyTan) 80 63 50 43 40 0,1
Bbensuu 60 47 35 28 25 0,06
Jlu3ensHOE TOIIIHBO 40 32 25 21 18 0,04

[Ipumeuanue - i auamerpoB ouara meHee 10 M wiu 6osnee 50 M cienyer mpuHUMATH
E¢ raxoii xe, Kak u 115 o4aroB auamerpoM 10 M i 50 M COOTBETCTBEHHO.

[Ipu oTCyTCTBUU JAHHBIX JUIsi HEPTH W HEDTENPOIYKTOB JIONMYCKACTCS BEIHUUHY
¢ (xBr/M?) onpenensats 1o Gpopmyine

E; =140 ¢ M2 420 (1 02y (B.2)

rae & - 3pQPEeKTUBHBIN TUaMETp MPOJIHBA, M.
€ - OCHOBaHUE HaTypaJibHOI'O Jlorapudma, pasHoe 2,7.

ITpu OTCYTCTBUM JaHHBIX JJIs1 OJHOKOMITIOHEHTHBIX JKMJIKOCTEH JOMYyCKAaeTCss BETUYHUHY
¢ (xBr/m?) onpenensats 1o popmyrne

04" H

Ee=o-— =
s L
(1"‘4'5] , (B.3)

e ' - ylenbHas MaccoBas CKOPOCTh BHITOPaHHs, KI/(M 2 -c);

H - ynensnas ternora cropanus, K JIx/Kr;
L - IIIMHA TIaMEHU, M.

[Ipu oTCyTCTBUM JAHHBIX JUISI OJHOKOMIIOHEHTHBIX KHAKOCTEH JIOMyCKAeTCs BETUYUHY
', Kr/(M“ -C), onpeensTh Mo GpopMyie

e 0001 Hy
L+ Cy(T = T30 (B.4)

Trac Lg - YACJ/IbHAA TCTJIOTAa UCTTAPpCHUA KUIAKOCTH, KI[)K/KF;

Ty - ynenbHas TemnoeMkocTh xkumkocTH, kKIx/(kr-K);



T3 - TemnepaTypa KHIIEHHS JKUIKOCTH IIpU aTMOCc(epHOM JAaBjieHuH, K;
T, - TemnepaTypa okpysxaromeii cpepl, K.

JI71s MHOTOKOMIIOHEHTHBIX CMeceii JKUIKOCTel IOMycKaeTcs onpe/ieNieHue 3HaueHui & fH

s 110 KOMIIOHCHTaM, JJIA KOTOPbIX BCJIUMINHDBI E_}" U ' MaKCHMaJbHEIL.

B.2 VrioBoii ko3ddurment obaydennoctu £5onpenensercs mo popmysie

2 2
E,= R} +F} (B.5)

rne fr, Fy - (dakTopbl O00TYyYEHHOCTH JUISI BEPTUKAIBHOH M TOPH3OHTAIBHOW IIOMIAIOK,
COOTBETCTBEHHO, OIpeAeNsieMble JUIsl TUIOMIAJ0K, pacroyioxkeHHbiXx B 90° cektope B
HAIpPaBJICHUU HAKIIOHA TUIAMEHH, TI0 CIEAYIOIIUM (GOpMYIIaMm:

2 2 : ]
_E.actg D+E.| ° B+ =2k (14a-sin ) mtg(ﬂﬂ}r
) A B
ﬁ/z_'d 7. 3. [
n cogd a-h—F* . g B Fe.oamn 8
+ | arctg +arctg | ———— (B.6)
C F.C F.C
[1] sin 8 a b-F% sin @ F?osin ©
arctg | — |+ ——| arcig ‘arctg | ———— [ |~
. Dol F.C F.C
A L+t -2 (b +14a b osin B A.D b
e+ B+ -2 (b +14a bosin 6) _arctg(-_] (B.7)
A B B
2. L
@=— (B.8)
2. X
b=, (B.9)
A= J@+(B+D -2 a (b+1) sin 6) | (B.10)
Beofla+(3-1D7-2.a (b1 sin ), (B.11)
C= i1+ (B 1) cos?@) (B.12)

A-1
o= (m] (B13)



- Ccos

Sl supaprn-g (B.14)

F= Jtb? -1y, (B.15)

rae X - pacCTOsIHHE OT FeOMETPUYECKOro IIEHTpa MPOJIKBa 10 00IydaeMoro 00beKTa, M;
d - 3 PEKTUBHBII TUaMETp MPOJIHBA, M;

L - IvHA IIJIaMEHH, M;

- YroJ1 OTKJIOHEHUS IJIaMEHU OT BEPTHUKAJIM MO ACHCTBHUEM BETpa.

J1J1s TJI0IIaIOK, PACIIONIOKEHHBIX BHE YKAa3aHHOTO CEKTOpa, a TAKXKE B CIIyJasX OTCYTCTBHS
BeTpa (akTOphl OONYyYEHHOCTH JUISI BEPTUKAIBHOM ¥  TOPU3OHTAIBHON  IUTOMIAJIOK

paccuuThiBaroTcs o ¢popmyiam B.6-B.15 u B.18, npuaumas & =0.

D¢ dhexkTuBHBINA AMaMETp TpoiuBa < (M) pacCYUTHIBAETCS MO hopMyIie

d=,— (B.16)

rae & - IWIOma/b IpOJHBa, M2,

Jnuna miamenn [ (M) ompenensiercs 1o hopmysam:

npu e 21
. 0,67
L=554. " | 04
0. 2 @ , (B.17)
mpu + <1
. 0,61
L=42.4.| "
0. Jz.d) (B.18)
riue

__Y
pi-god
3= (B.19)
Pr

Trac - yACIbHAasA MacCoBas CKOPOCTb BbII'OPAHUS TOIIJINBA, KF/(M 2 'C);

T

Pa - TNIOTHOCTB OKPYXKAFOIIET0 BO3yXa, KI/M- ;
P - TUIOTHOCTh HACHIMIEHHBIX TIAPOB TOIUIMBA MPH TEMIIEPAType KUMEHHs, KI/M- |
W) - CKOpPOCTh BETpa, M/C;

g - yckopeHue cBo6oHoro nageHns (9,81 m/c4).



VYT0JI OTKJIOHEHUS TIAaMEHH OT BEPTUKAIH IMOJ JCHCTBHEM BETpa i pacCUMUTHIBACTCS IO
dbopmyre

5 1, oM s <1
cose = u*_n’j Mo 2é 2 1. (B.20)

Koadhdumment npomyckanuss armocdepsl T i [oXKapa IPOJIMBA OIPEAEISIETCS 10
dbopmyie

2

I:exp[—?-10_4-(X—D,5-cx‘)]. (B.21)

B.3 B Tabmume B.2 mnpencraBieHbl THIWUYHBIE 3HAYEHUS MPEACIBHO JIOMYCTHMOM

WHTEHCUBHOCTU TEIUIOBOTO H3JIYYCHHUS JUIsl Pa3jIMYHBIX CTENEHEH IMOpaKeHHsl 4YelioBeKa U
MaTepHaioB.

Ta6n1z1ua B.2 - Tunuunsie NpeacibHO OOIMYCTHMBIC 3HAUYCHUSA HWHTCHCHUBHOCTHU TCIIJIOBOI'O
H3ITYUYCHUS JJIA pa3IndHbIX CTCIICHEH MOpaKCHHUA YCJIOBCKA U MMOBPCIKACHHA MAaTCPUAJIOB

Crernenn MopaxeHus Tunuuneie npeaciabHO
J0IIYCTUMBIC 3HAYCHUS
HMHTCHCHUBHOCTH TCIIJIOBOT'O

u3nyyenus, KBr/m

be3 HeraTtuBHBIX MOCAEACTBUN B TEUEHUE JJIUTEIBHOIO BPEMEHU 1,4
BesomacHo 11 yenoBeka B OPe3CHTOBOM OJICHK IS 4.2
Henepenocumas 6016 uepes 20-30 ¢ 7,0

Oxor 1-# crenenn yepes 15-20 ¢
Osxor 2-ii ctenienn yepe3 30-40 ¢

BocnnaMeHneHue xj1onka-BosokHa uepes3 15 MuH

BocnnaMeHneHre ApeBeCHHbI, OKPALIEHHON MacCIIsSIHOM KpacKoil mo 17,0
CTPOTaHHOM MOBEPXHOCTH; BOCIUIaMEHEHHUE (paHeph

Henepenocumas 601b uepes 3-5 ¢ 10,5
Oxor 1-i crenenu yepes 6-8 ¢

Oxxor 2-i crenenn yepes 12-16 ¢

BocmaMeHneHre ApeBECHHBI C MEPOXOBATON MMOBEPXHOCTHIO 12,9
(Bnaxxnocts 12%) npu uuTenbHOCTH 00TydeHus 15 MuH

BocmiameHeHue 1peBecUHbI, OKPAIIEHHOW MacIsiHON KpacKoi 1o 17,0
CTPOTaHHOW MOBEPXHOCTH; BOCINIAMEHEHHE (haHEePhI




Ipunoxenne I'

Metoa pacueTa pa3MepoB 30H paclpocTPpaHeHHs 00J1aKa rOPIYUX ra30B U MAPOB NPH
aBapuu
CymHocTh MeToa

B HACTOAIICM TMPUITIOKCHUMU YCTAHOBJICH IOPAAOK pacde€ra HU3MCHCHUSA BO BPCMCHU
KOHIICHTPAIllMU Tra3a B o0O0JIake IPH MIHOBEHHOM BBIOpDOCE W HEMPEPHIBHOM HCTECYCHHUU
CKMKEHHOTO yrieBojiopoaHoro raza (CYTD).

I'.1 MruoBennblii BoIOpoc CYT

I'.1.1 MruoBenHsl#t BeIOpoc CYI™ MOKET MPOUCXOAUTH IPU TOBPEKACHUN pe3epByapa Win
MHOrOo anmnapara, B koropoM CYI" HaxoIuTCs 110J1 1aBJICHUEM.

3a cuet BHyTpeHHeM sHeprun CYI' ero maccoBas 10711 & MTHOBEHHO McIapsieTcsl, 00pazys
C KaleJIbKaMH >KUAKOCTH 00JIaKO a’po30is. 3a c4eT OONBIIMX CKOPOCTEH BHXPEBBIX IOTOKOB

IMPOUCXOJUT 6BICTpOe BOBJICUEHHE B 00JIAKO BO3yXa U 6I>ICTpOG HCIIAapCHUC OCTaBIICHCS YacTU
CVT.

Maccy Bosnyxa M0, Kr, MTHOBEHHO BOBJIEKAIOILYIOCS B OOJIAKO JUIS TAKOTO MCTIAPEHHUS,
paccYUTHIBAIOT 1O popmyIie

(=& M, Lg
all =
Cp.a":?:z_Tg:""Xw'Lw ! .1

rne M g - Macca BbiOpomenHoro CYT, kr;

C'p.a - ylenbHas TEII0eMKOCTh Bo3ayxa, JIx/(kr-K);

L - ynenbnas Tennora napoo6pasosanus CYT, Jlx/kr;

T, - TeMmepaTypa OKpyKarolero Bosayxa, K;

T, - Temneparypa kurenus CYT npu atMochepHoM nasiennn, K;
- MAaccoBast 107151 BOASHBIX [APOB B BO3JYXE;

L, - ynenpHas tennora napoobpazoBaHus Bojbl, JIK/KT;
& - MaccoBas J10J1s1 MTHOBeHHO ucnapusierocs CYT'.

& ONPENEIIAOT U3 COOTHOLICHUS

- Cp.g(?:z _Tg:'
L

o=1—gxp ] ’ r2)

rie Cp_ g - yaensHas terioemkocts CYT, JIx/(kr-K).



I'.1.2 [IpuanMaroT, 49T0 OOpa3oBaBIIeecs O00OIaKO HpeidyeT MO BETPy CO CKOPOCTHIO
vy =0.0v (V5 - CKOpOCTb BeTpa) M MMEET B HAayadbHBI MOMEHT (OpMy LWIMHApPA, BHICOTA

KOTOpOro paBHa ero paguycy. C TeueHHeM BPEMEHM BbICOTa 00Jlaka yMEHBIIAETCS, a Paanyc
pacrer.

W3meHeHne BO BpeMEHHU pajauyca, BbICOThI 00JaKka M KOHILIEHTpAalMM ra3a B HEM B 3TOU
¢aze (Ha3biBaeMOM (ha30il majaeHus) ompejaessercs myreM pemeHus meronoM Pynre-Kyrra
(peanv30BaHHBIM B BUJAE CTaHJApPTHOM IporpaMMbl Ha OBM) cucteMbl OOBIKHOBEHHBIX
nuddepeHIATbHBIX YPaBHCHUH

dAd a -1 e
d.fﬂ = P, T agan Bl + 20, - [i} plig ’ T3)

dd
- [—] Cpa =T+ w? (Tp -

i
o , (Tr.4)
dt MC oot MyC,Hg
]
E—ﬂ . gﬁz-(Dg_&—D&]
& ! Pga : I.5)

rae M, - macca Bo3nyxa B o0naxe, Kr;

Pa - TNIOTHOCTH BO3yXa, KI/M- ;

r - paguyc obnaka, m;

ady, dn, oy, dy- KOS(i)(I)I/H_II/IeHTBI (# =0,7, 23=0,5, @24=1,07, @3 =0,3 mua KIaccoB
ycroiunBocTy A-B (kiaccel yctounBocty nanbl o [lackyminy, Tabnuna I'.1); 0,24 - nns C-B;

0,16 - s E-F);

Ei - yucno PI/I‘-IapI[COHa, OmpeacirsicMoe N3 COOTHOUICHU A

Ri = (58822 /(6232 )00 — P2) FPn
A - BBICOTA 00JIaKa, M;

T - Temnepatypa obnaka, K;

Tg - Temmeparypa 3emHoit moBepxHOCTH, K;

P g.a - IIOTHOCTH TIAPOBO3LYIIHOTO 00/1aKa, KI/M- .



Tabmuua I'.1 - Knaces! ycroitunBoctu atmocdeps o [lackyumry

Kiacc no Tunuunas OrnrcaHye oTobI BepTukanbHbiil rpagueHT
[Tackynmny CKOpOCTb BETpA, temnepatypsl, K/m
M/c
A 1 Beszob6nayno >>>(0,01
B 2 COJIHEYHO U TEIUIO >>0,01
C 5 IlepemeHHas 001aYHOCTD B TEUCHHE >0,01
JTHS
D 5 OO0OayHeIii neHs Wwin o0IavyHasi HOYb =0,01
E 3 [lepemenHast 001aYHOCTH B TEUESHIE <0,01
HOYHU
F 2 ScHast HOUB WNuBepcus (oTpumiaTenbHbIHT
TpaaueHT)

Pemennem cuctemsl BBIIICYKA3aHHBIX ypaBHeHI/Iﬁ ABJIIIOTCA 3aBUCHMOCTH Mﬂ = Mﬂ ':f:' )

T=T(), r=rit).

I[JI?I pPeICHNA CUCTCMBI ypaBHeHI/Iﬁ HGO6XOI{I/IMI)I JOITIOJIHUTCIIBbHBIC COOTHOIICHU

o - My+M,
Ea Mﬂ Mg ?:2
—t—= =] (T.6)
Pa  Pg ) 0T
B kauectBe KPHUTCPUA OKOHYAHUA (1)21351 maacHus MPUHHUMAIOT BBIITOJIHCHUEC YCIIOBUA
bga=ra) 103
Pea (T.7)
3aBUCUMOCTD b= '33':3:' HaxXoauM N3 COOTHOIIICHUA
M
Rif) = %JF_E (E] ! -
Pa Pg ) AT Lmriey ) (T.8)

I'.1.3 Korma TmIOTHOCTH MAapOBO3AYIIHOTO OO0JaKa HE3HAYUTEIBHO OTJIMYAeTCS OT
IUIOTHOCTU BO3JyXa (T.e. Mocje oKoH4YaHUs (a3bl MajeHHsl), ero JBIKEHUE OMpeeNseTcsl KaK
(aza macCUBHOM JUCHIEPCUU U OIUCHIBAETCS MpoLeccaMu TypOyIeHTHOU quddy3un.

KonnenTpanuto raza B Touke ¢ KoopauHartamu (%, ', z ) B ¢daze MacCUBHOW TUCIIEPCUU
OTpenenstoT U3 GOPMYITBI

2M, 2
@mn o - o 20} 202 ), (9

rae Oy, Tg- CpeIHEKBAIPATHYHBIE OTKIOHECHHUS, 3aBUCAIIINE OT BEJIMUYUHBI %, — X)) ;

2 2
_(xc_xﬂj' +¥ Z

Clx, v, 2) =



X, - KOOpUHATa IIeHTpa 00J1aKa B HAIPABJICHUH BETPa, M;
[ - KOOpAUHATa TOYKH OKOHYaHUs (pa3bl MaeHus, M;

Dy (%, —); O, (x, — xy) 3aBHCAT OT KJacca ycToitunBocTH o Ilackymmy.
Mpu %, = ) npunumaerca Tpo =77214 o, =A/2,14,

npu ¥ > 2 ij + Oy +Gi'(xc ~ 3} ; 0% = 0oy + 0% (x, — %)
I'.2 HenpepsbiBHoe ucreyenune CYT

st onucanust HenpepbiBHOTO ucTeueHuss CYID u3 pesepByapoB WIM HHBIX annapaTroB
MpEeIoiaraeTcs, 4YTo pe3yIbTHPYIOIIas KOHLIEHTPALlUs ra3a B apoBO3yITHOM 00JIaKe SBISETCS
CYMMOH KOHIICHTPAIM OT OTACIBHBIX JICMEHTAPHBIX ra30BbIX 00BEMOB U PACCUUTHIBACTCS I10

dbopmyre

2
20, (x—x;)
Cx,»,2) = T —q5—g—— %0 - — |
J=l{2m Oy Ty Ecﬂ-
2 2
X exp _-?“’_2 Cexp| — ; , ('.10)
EGH- 2 5

e Y=m-T +-macca CYT B J -M DlIeMEHTapHOM 00bEME, KT;
#1 - MaccoBasi ckopocth ucreuenus CYT, kr/c;

¥j - KOOp/IMHATA IEHTPa . -TO YJIEMEHTAPHOTO 00bEMA, M;

Ty, Oz - CpelHEKBaJpATUUECKHE OTKIOHEHHs PACIpPEIeIeHUs] KOHIEHTPAUid B J -M

AJIEMEHTapHOM 00bEME, M.

Uy, T; - ONpEeneNsIoT aHAIOTUYHO Zy , Tz B1.1.3.

Ipuiaoxenne /I

MeToa pacyeTa HHTEHCHBHOCTH TEIJIOBOT0 U3JIy4eHHsI H BPEMEHU CYLIeCTBOBAHUSI
OTHEHHOTO mapa

JI.1 HTeHCHUBHOCT TerIoBOTro wm3nydeHns ¢ (kBT/M 2 ) nama OrHeHHOro mapa
onpenensiercs mo ¢popmyse B.1.

.2 Bennunna K f ONPENEIACTC HAa OCHOBE MUMEIOUIMXCA JKCIIEPHMMEHTAIBHBIX JAHHBIX.

JlomyckaeTcs mpuHUMAaTh £y paBHoit 350 kBt/M<.
y p fp

J1.3 3nauenne Z;onpenenserca no popmyie



D2
KRy (A1)

rae A - BBICOTA LIEHTPA OTHEHHOTO 1Iapa, M;
L) - 5ppexTUBHBIN UAMETP OTHEHHOTO 1Iapa, M;

r -paccTosHHMEe OT 00iay4aeMoro oOBEKTa [0 TOYKM Ha MOBEPXHOCTH 3EMIIH
HEMOCPEACTBEHHO MO/ [ICHTPOM OTHEHHOTO I1apa, M.

J1.4 DpdeKTUBHBINA qUaMeTp OrHEHHOro mapa L' (M) onpezensercs 1o popmyiie
D, =648 % (1.2)

TOE # - Macca MPOAYKTa, MOCTYNHUBIIETO B OKPYKAKOLIEE MPOCTPAHCTBO, K.
J.5 Benuuuny H nomyckaercs NpUHUMATh PaBHOU ..

Bpewmst cymiecTBoBaHUsI OTHEHHOTO I1apa £; (¢) ompeensiercs mo popmyie

£, =0,852 w2 (113)
.6 Koo dumueHT mpormyckanuss arMocdepbl T JIsi OTHEHHOTO IIapa pacCYUTHIBACTCS 110
dbopmyre

T:EXP[—T,U-IU_4-WJIFE+H2 —%} 14)

J.7B Ttabmuue /.1 mpenctaBieHbl TUIOUYHbBIE 3HAYEHUS MPEAEIBHO JOMYCTUMBIX 03
TEIUIOBOTO U3IY4YEHHUsI IPU BO3AECUCTBUN OTHEHHOTO 1Iapa Ha YeJIOBEKa.

Ta6n1z1ua I[l - Tunu4yHbIC 3HAYEHMS NpeACIIbHO OOIYCTUMBIX HO3 TCIJIOBOT'O H3JIIYUCHUA IIPU
BO3JICHCTBUH OTHEHHOI'O mapa Ha 94€JI0BCKa

Crenenb nopaxeHust Jlo3a TemnoBoro uzydeHust, JIx/m <
Osxor 1-ii cTenenu 1,2:107
Osxor 2-# cTeneHu 2,2-10%
Osxor 3-i1 cTenenn 3,2-107

INpumeuanue - Jlo3y TermnoBoro uaydeHus &', JIx/M 2, paccuuThIBaOT 0 GopMyJIe
=g 5,

rae ¢ - MHTEHCHMBHOCTD TEIIOBOTO U3ydeHHsl OTHEHHOTO miapa, Br/m?;
£; - BpeMs CyILIECTBOBAaHMS OTHEHHOIO 111apa, C.

4 ¥ f; BBIYMCIIAIOT B COOTBETCTBUM C HACTOAIIUM IMPUIIOKCHUCM.




Ipunoxenune E

MeTtoa pacyera napamMeTpoB BOJIHbI IaBJIEHUS IIPU CTOPAHUM Ta30-, 1APO- U
NbLJIEBO3AYHIHBIX cMeceil B OTKPbITOM NMPOCTPAHCTBE

E.1 Metoauka KOJIMYECTBEHHO! OIEHKH MAapaMeTPOB BO3AYUIHBIX BOJH IAaBJICHHS
MPHU CTOPAHUH I'a30-, IAPO- U NbLIEBO3AYIIHBIX cMeceil

MeTtoauka pacrpocTpaHseTcsl Ha Cilydad BbIOpOca IOprOYMX ra3oB, [ApOB WJIM IbUIA B
aTMocepy Ha IPOU3BOJCTBEHHBIX OOBEKTAX.

OCHOBHBIMHU CTPYKTYPHBIMHU 3JIEMCHTaAMHU aJI'OPUTMaA PACUCTOB SABJISAIOTCS:
OIIPECACIICHUE OXKXKUAAEMOI'0 PEXKHNMa CropaHus 06naKa;

pacdeT MaKCMMaJIbHOI'O HU30BITOYHOIO HAABJICHUA U UMITYJIbCA (1)3.3]:1 CiKaTus BO3AYIIHBIX
BOJIH JaBJICHUSA JJIA pa3JIMYHBIX PCKUMOB,

OIpEeIEIICHUE NOIOIHUTEIBHBIX XapaKTEPUCTUK B3PBIBHOW HATPY3KH;
OIIEHKA MOPAXKAIOIIET0 BO3/ICHCTBHUS.

VcxonHbIMU JaHHBIMU JJISI pacdeTa IapamMeTpoB BOJIH JABICHHS IMPH CTOPAHUU OO0JIaKa
ABJISFOTCA:

BU/JI TOPIOYETO BEUIECTBA, COAEPIKAIIETrOCs B OOIaKe;
KOHLIEHTPAIIXs FOPIOYEro BENIECTBA B CMECH oy |
CTEXHOMETPUYECKAs KOHIIEHTPALUs TOPIOYEro BEMIECTBA C BO3AYXOM ¢y |

Macca rOpIOYEro BENIECTBA, cofeprkamierocs B oomake My, ¢ KoHIeHTpamued Mexmy
HIDKHUM M BEPXHUM KOHIIEHTPAIIMOHHBIM IIPEJIeIOM paclpocTpaHeHus miaMmeHu. [lomyckaercs
BenuunHy ; IpUHMMATE PABHOIM Macce TOPIOYETO BEUIECTBA, COMEPIKAIIETOCS B OONAKe, C
ydeToM Kod¢p¢unueHTa Z ydacTHsl TOPIOYEro BEHIecTBAa BO B3pbiBe. [IpyM OTCYTCTBHM JaHHBIX
K03 puLMeHT Z MOXKeT ObITh NPUHAT paBHBIM 0,1;

YACbHAs TCIJIOTAa CrOpaHUA IT'OPHOYUCTO BCIICCTBA E ;

CKOPOCTB 3BYKa B BO3/yXe g (00BIMHO MpuHUMAaeTcs paBHOH 340 m/c);

nH(OpPMALIUS O CTETIEHU 3aTPOMOXKJICHHOCTH OKPYKAIOIIETO MPOCTPAHCTBRA;
2 PeKTUBHBIN FHEPTO3AMac TOPrOYe cMeCH & , KOTOPBINA onpeaensercs o Gopmyse

My By, G =Cy

B= C
MT'EFH'%r Cr = Cor (E.1)

T
[pu pacuere mapaMeTpoB CropaHdsi 00JlaKa, PacIlONOXEHHOTO Ha IOBEPXHOCTH 3EMIIH,
BEJIMYMHA Y(PPEKTUBHOTO SHEpro3arnaca y1BauBaeTcsl.



E.2 Onpenesienue 0:ku1aeMoro pexxumMa cropanus odJjaka

O)KI/II[aeMBIf/’I PCKUM CTropaHus o0Jiaka 3aBHUCHUT OT THIIA ropro4ero BCIICCTBA U CTCIICHU
3arpoMOXKIACHHOCTH OKPYXXKAKIICTO ITPOCTPAHCTBA.

E.3 Knaccudukanusi roproyux BelecTB M0 CTeNeHH YyBCTBUTEIbLHOCTH

BeH_[eCTBa, CIOCOOHEBIE K 06p330BaHI/IIO TOpro4Yux cMmecelt ¢ BO31yXOM, II0 CTCIICHU cBOCH
YYBCTBUTCIIBHOCTH K BO36y)KI[eHI/IIO B3PBIBHBIX ITPOLCCCOB Pa3ACICHBI Ha YCTHIPC KJIacCa:

kjacc 1 - 0co00 UyBCTBUTENIBHBIE BELIECTBA (pa3Mep I€TOHALIMOHHON AYEHKU MEHEe 2 CM);

KJIacC 2 - YyBCTBUTEIIbHBIC BElIeCTBa (pa3Mep NETOHAIIMOHHOW SIMEHKH JISKHUT B TpeJiesiax
ot 2 10 10 cm);

KJjacc 3 - cpelHe YyBCTBUTEIBHBIC BEUIECTBA (pa3Mep ACTOHAIIMOHHOM SUCHKH JIC)KUT B
npenenax ot 10 go 40 cm);

Kiacc 4 - cnabo 4yBCTBUTEINIbHBIE BElIECTBA (pa3Mep JACTOHAMOHHOM siueiiku Oosbiie 40
cM).

Knaccudukanus Hanbonee pacnpocTpaHEHHBIX B IPOMBIIICHHOM — IPOHM3BOJICTBE
TOpIOYMX BeHIeCTB IpuBeaeHa B Tabmune E.l. B cioywae, eciu BemecTBO HE BHECEHO B
KJaccu(UKaluio, ero cienyer Kiaccu(UUIUpoBaTh [0 aHAJIOIMU C UMEIOLIUMHCS B CIIUCKE
BEIIECTBAMH, a NPU OTCYTCTBUH HMH(OpMAIMK O CBOMCTBAaX JAHHOTO BEUIECTBA, €TO CIIEAYeT
OTHECTH K KJ1accy 1, T.e. paccMaTpuBaTh Haubosee ONacHbIi ciydai.

Taomuua E.1

Kracc 1 Kiace 2 Kiace 3 Kiacc 4
AnernieH AKPUIOHUTPUI Artetanpaerug benzon
Bununnanernnen Axponeun ArneroH Jexan
Bonopon Byran bensun o-Jluxnopben3on
I'mapazun Bbytunen Bununamerar Jonexan
W3onponwiHuTpaT Byraguen Bunwixnopun Meran
MertunaneTuieH 1,3-Ilenramuen I'excan Metun6en3on
Hurpomeran IIponan N300kTan Mertunmepkanrtas
Oxkuch nponuieHa [Iponunen Metuamux Metunxnopun




OKwuCh dTHIICHA Cepoyriepon Mertumnanerar Oxkwuch yriiepona
OTUITHATpAT OtaH MeTunoyTHIIKETOH OtnnerOeH301
OtuneH MeTunnponuiKkeToH
Oc¢upsr: MeTUISTUIKETOH
JMMETHIIOBBIH Oxkran
JUBUHWJIOBBIN [Iupunun
METHJIOYTHUIIOBBIH CepoBoaopon
CrupTsl:
upoxast ppaxums JerkKux METUJIOBBIN
YIJIEBOAOPOIOB
STUJIOBBIN
MPONUIIOBBII
aMUJIOBBIN
U300y THIIOBBIN
H30MPOITUIIOBBIN
[uxnorekcan
Orundopmuar
DTUIXIOPHULT

E.4 Tenuiora cropanus XMMHYeCKMX COCJMHEHWI NPH pacyeTe IOJHOIO 3amaca
IHEPIroBbIACJICHUSA

HpI/I OLICHKE MacmTa0oB MMOpaXCHUA BOJIHAMU OABJICHUA JOJKHO YUYHUTBIBATHCA pa3jIndune
XUMHUYCCKHUX COCI[I/IHCHI/Iﬁ 0 TCIJIOTC CropaHuisd, HCHOHBByeMOﬁ JJI1 pacyeTa IMOJIHOTO 3aIiaca
OHCPTOBBIACICHUA. JIJ'ISI TUIIUYHBIX YIJICBOAOPOJ0B IMMPHUHUMACTCA B PACUCT 3HAUCHUC y}lGJ’IBHOﬁ



TEIUIOTHI CrOPaHUs Eym:. =44 Mx/kr. JIns MHBIX TOPIOYHMX BEIIECTB B pacueTax MCHOJIb3YeTCs

yaenbHOE >HeproBhieneHne Zyn= P&y, . 3necs P - koppexrtmpoBounbiii mapamerp. [l

YCJIIOBHO BBIICJICHHBIX KJIACCOB TOPIOYHMX BEIIESCTB BEJIUYMHBI IMapameTpa ﬁnpez[CTaBneHH B
tabnute E.2.

Tabmuua E.2
Kraccrl roprounx BemecTs [
Kmacc 1
Anerunen 11
MeTtunaneTuiex 1,05
Bununaneruninen 1,03
OKHCH dTUIIEHA 0,62
I'mapasun 0,44
WzonponunHuTpat 0,41
OTUIHATpPAT 0,30
Boznopon 2,73
Hutpomeran 0,25
Kracc 2
OTHieH 1,07
Justnmadup 0,77
JusBnHmn Gup 0,77
Oxuce nponuieHa 0,7
AxponenH 0,62




Cepoyriepon 0,32
Byran 1
Byrunen 1
Byranuen 1
1,3-Ilenranuen 1
OtaH 1
Humernmygup 0,66
Juu30nponuioBkIi 3¢hup 0,82
DY 1
[Tponmnen 1
IIponan 1
Kracc 3

Bunannxnopun 0,42
Kymon 0,84
MertunamMua 0,70
CrupTsr:

MeTunosblii 0,45
OTHIIOBBIA 0,61
[Iponunossrit 0,69
AMUITIOBBIT 0,79




[uknorekcan 1
ArneTansaerusn 0,56
Bununanerar 0,51
bensun 1
I'excan 1
N3ooxTan 1
[Mupuann 0,77
Huxnomnpomnan 1
DTriaMud 0,80
Knacc 4
Meran 1,14
Tpuxmoparan 0,15
MeTruxiopusa 0,12
benson 1
Jexan 1
Jonexan 1
MeTtunbenson 1
MeTtui mepkanTas 0,53
Okucs yriepona 0,23
Juxnopatan 0,24




CepoBoaopona 0,34

AneroH 0,65
JuxaopOeH3on 0,42
Tpuxmnoparan 0,14

E.5 Knaccudukanusi okpy:kamomero npocTpaHCTBA MO CTENeHU 3arPOMOKIEHHOCTH

XapakTepoM 3arpoOMOXKIECHHOCTH OKPY>KAIOIIEr0 MPOCTPAHCTBA B 3HAUUTEIILHOW CTEICHU
OTIpEeIeIIIeTCSl CKOPOCTh PACHpPOCTPAHEHUS IJIAMEHH MpPU CTOpaHUU 00JaKa U, CIEI0BATENbHO,
napamMeTpsl  BOJHBI  JIaBJIeHHUsS. XapaKTEPUCTUKU  3arPOMOXKICHHOCTH  OKPY)KAIOILIETro
MIPOCTPAHCTBA PA3ACIAIOTCA HA YEThIpe Kiacca:

kiacc | - Hanuuyme NIMHHBIX TPYyO, MOJOCTEH, KaBEepH, 3alOJHEHHBIX TOpIOYed CMEChIO,
IIPH CTOPAHUU KOTOPOH BO3MOXKHO OXHJIATh (hopMHpOBaHHME TYpPOYJICHTHBIX CTPYH MPOIYKTOB
CTOpaHHUsl, UMEIOIUX pa3Mepbl HE MEHEE TPEeX Pa3MEpPOB ACTOHAIMOHHON SYEUKH TaHHOM cMecH.
Ecnu pasmep neToHaUMOHHOW SYEHMKH Uil JAHHOM CMECHM HEW3BECTEH, TO MHHUMAJIbHBIN
XapaKTEepHBIA pa3Mep CTPyH MPUHUMAETCS paBHBIM 5 CM sl TOPIOYMX BemlecTB kiacca 1; 20 cm
- JUIsl TOPIOYMX BemiecTB kiacca 2; 50 cMm - mis roprouux BemiecTB kiacca 3 u 150 oM - ms
TOPIOYMX BELIECTB Kiacca 4;

knacc |l - cuabHO 3arpoMok/IeHHOE MPOCTPAHCTBO: HAJIMYKE MOTY3aMKHYTHIX OOBEMOB,
BBICOKAsI TUIOTHOCTh Pa3MeEIIeHUs TEXHOJIOTUYECKOr0 000py10BaHus, Jiec, 00JIbIIOE KOJTUYECTBO
MOBTOPSIFOUIUXCS TPETISITCTBUIA;

kiace Il - cpeqHe 3arpoMoskJIeHHOE IPOCTPAHCTBO: OTAEIBHO CTOSIINE TEXHOJIOTMUYECKHE
YCTaHOBKH, PE3EPBYapHbBIN MapK;

kiacc 1V - cnabo 3arpoMokIeHHOE U CBOOOIHOE MPOCTPAHCTBO.
E.6 Knaccupuxanusi pe;kuMoB CropaHus 06J1aKka

J171s1 OLIeHKHU BO3JIEHCTBUS CTOpaHUs 00JIaka BO3MOXKHBIE PEXKUMBI CTOPAHUS Pa3IEIISIOTCS
Ha IIIeCTh KJIacCOB MO JUana3oHaM CKOPOCTEH X paclpoCTpaHEeHHs! CIEAYIOUUM 00pa3oM:

knacc 1 - meToHalus Wik ropeHue co CKOpocThio GppoHTa mameHu 500 m/c u Gonee;
KJacc 2 - nedumarpanus, ckopocts (ppoHTa miamMenu ot 300 1o 500 m/c;
kiace 3 - neduarpanus, ckopocts ¢ppoHTa miamMenu ot 200 1o 300 m/c;
kiacc 4 - nednarpamus, ckopocts (ppoHTa iamMeHu ot 150 o 200 m/c;

KJace 5 - neduarpaius, CKopocTh (hpoHTa IJIAMEHU ompesenseTcs no Gopmyie

u=1r MY, (E.2)



rae - KoHcTaHTa, paBHas 43;
M - Macca roprovero BeecTBa, CoAepIKaIlerocs B o0nake, Kr;

kiacc 6 - nediarpanusi, CKOpocTh (pOHTA TUIAMEHU OIpeAeTsieTcs mo GopMyiie
w=lky MM (E.3)

rae 47 - KoHCTaHTa, paBHas 26;
M - Macca roprodero BeIIECTBa, COAEPHKAIIErocs B 0ONAKE, K.

E.7 O:xxunaeMblii peskuM CropaHusi o0JiaKka

OXugaeMblil peXXKUM CropaHus o0jaKa ompeaensercs ¢ MmoMomipio Tabmuiel E.3, B
3aBUCHMOCTH OT KJIacCa TOPIOYEro BEIIECTBA M Kjacca 3arpOMOKIEHHOCTH OKPYXKAIOIIEro
MIPOCTPAHCTBA.

Tabmuua E.3
Kuacc roprogero Kitacc 3arpoMoskIEHHOCTH OKPYIKAIOLIETO IPOCTPAHCTBA
BEIllECTBA

| | 1 V4
1 1 1 2 3
2 1 2 3 4
3 2 3 4 5
4 3 4 5 6

[Ipu onpeneneHnn MakCUMaIbHOM CKOPOCTH (POHTA IJIAMEHU JJIsl PEKUMOB cropanus 2-4
KJIACCOB  JIOTIOJIHUTENIBHO PACCUMTHIBAETCS BHUIMMAas CKOpPOCTh (pOHTAa IJIAMEHH IO
cootHoweHuto E.2. B Tom ciydae, ecnu moslydeHHas BeJIWYMHA OOJbIIE MaKCUMalbHON
CKOpPOCTH, COOTBETCTBYIOIIEH JaHHOMY KJlacCcy, OHa MpuHUMaeTcs o ¢opmyie E.3.

E.8 Pacuer MakcMMaJbHOrO M30BITOYHOIO JABJCHHMS M HMMIYJbca (a3bl CKATHS
BO31YIIHBIX BOJIH 1aBJICHUSA

[TapameTpsl BO3AYIIHBIX BOJIH JAaBlIeHUS (M30BITOYHOE HaBieHHE MAF M UMITYNbC (ha3bl

cxkarug [ +) B 3aBUCHUMOCTHU OT paCCTOAHHA OT LCHTpa o0Jraka PacCCUUTBIBAIOTCA UCXOOS U3
0KHNJACMOI0 peKruMa CropaHus o0Oaka.

Knacc 1 pexxuma cropanus obnaka

PaccunThiBaeTCs COOTBETCTBYOIIECE OE3pa3MEpPHOE PACCTOsTHUE 110 (hopmyrie



==
[E} B4
B) E.

rae R - pacCTOsIHUE OT LIEHTpa o0Jaka, M;
- atmoceproe naBnenue, I1a;

£ - a¢dexTuBHbIN HEprozamnac cmecH, Jx.

Benuuunbl 6€3pa3sMepHOro JaBjIeHUs %M MMIYAbC (asbl CKATUA { OIpPENeNAroTCs 10
dbopmyrnam (s Ta30-, Mapo- U MBUICBO3YITHBIX CMECEH ):

In{ A =-1124-166 (In{ &, + 0,260 In( Rx)jlz , (E.5)

In( 7,)=—34217 — 0,898. (n( R,) — 0,0096 - In( &, )°. (E.6)
®opmyinsl E.5, E.6 cripaBeqmBel st 3Hauenuii &, 6onee 0,2. B cioyuwae, ecnu £, menee

0,2, To £;pasno 18, a B popmyny E.6 BMecTo &y moacrasnsercs Benmmunna &, =0,14.

Pa3mepHbie BeTMYMHBI U30BITOUYHOTO JABJICHHUS U UMITYJIbca (Da3bl CHKATHS ONMPEACIAIOTCS
o popmymnam:

AP=F, R, (E.7)

EIIE

f+—f Cpdls &
I (E.8)

E.9 Knaccel 2-6 pe:kumMoB cropanus o0/1aka

PaccunThiBaeTcs 6e3pa3MepHOe paccTosHUE £y OT HeHTpa obnaka 1o gopmyine E.4.

PaccunTHIBAIOTCS BEIMYMHBI Oe3pa3sMepHOro aaBieHus ({51 ) M uMmysbca (assl CKaTUS

s _(cs—l]_ 083 014
ATV e )R, RE ), (E.9)

0,06 001 0,0025}
+

1 o popmymam:

(E.10)

Iy=W. (1-04.7). -
xl ': )[Rx Rf Rﬁ

w [o—1
W:c—n'[?], (E.11)

rae < - CTeNeHb PacHIMpeHUss NPOAYKTOB CropaHus (i1 ra3o-, MapoBO3IYLIHBIX cMecel
JIOITyCKAETCs] IPUHUMATHCS paBHBIM 7, JUTSI ITBIEBO3AYIIHBIX cMecei 4);

1 - BUJJUMas CKOPOCTh ()pOHTA IIIAMEHH, M/C.



B cnydae pednarpannu neiieBo3aynHoro odgaka BenuurHa 3pQGEeKTUBHOIO YHEpro3amnaca
yMHOkaeTcs Ha Koddumuent (T— 11T,

®opmymnst E.9, E.10 cripaBesuBbl i 3HAYEHHH &, 60pmMX BenmuuuHbl Sl = 0,34; B

ciydae, ecii Rx = fgpi, B popmysst E.9, E.10 BMecTo £, mosicTaBnseTcs BequunHa L .

PaszMepHble BETMYUHBI U30BITOYHOTO JABICHUS U UMITYIIbca (asbl CKATHS ONPEIEISIOTCS
no ¢gopmynam E.7, E.8. Ilpu stom B Qopmynst E.7, E.8 Bmecro £;u {; moxcrasnsrorcs

BEJIMYUHBI Sy U £ .

IIpunoxenune K

MeToa pacueTa mapamMeTpoB BOJIHBI JaBJIEHHs MPH B3PbIBE pe3epByapa ¢ neperperoii
JKHIKOCTBIO WJIH CKUKEHHBIM ra30M MPHU BO3elCTBUN HA HEr0 04ara mos;kapa

[Ipu monaganuu  3aMKHYTOTO  pe3epByapa co COkmwkeHHBIM razoM (CYI) ¢
nerkoBocruiamensitomerica (JIBXX) wnm roprouein (I'K) KuakocTbio B ouar mokapa MOMKET
MIPOUCXOUTH HArPEB COAEPKUMOr0 pe3epByapa 0 TeMIIEPaTyphl, CYIIIECTBEHHO MPEBbIIIAIOIEH
HOPMAJIBHYIO TEMIIEpaTypy KHUIEHHUS, C COOTBETCTBYIOIIMM MOBBIIICHUEM HaBICHUS. 3a CUET
HarpeBa HECMOYEHHBIX CTEHOK COCYJla CHI)KAIOTCS IPOYHOCTHBIE XapaKTEPUCTUKU MaTepHana, B
pe3yJabTaTe 4ero Mpu OMpeeICHHBIX YCIOBHIX OKa3bIBACTCSI BO3MOXKHBIM pa3phiB pe3epByapa ¢
BO3HUKHOBEHHEM BOJIH CHKATHS.

PaccunTthiBatoT mokasarens &, XapaKTepH3YIOIIMH BO3MOKHOCTh BO3HHKHOBCHHUS BOJH
cxatus, mo popmyne

Cyp (T i)
b= —t——— OK.1)

rae ©p- ymembHas TemmoeMKocTh KUAKOH ¢assr, Jix/kr K (IomyckaeTcs MPHHEMATH PaBHOR
2000 Tx/kr K);

T - TemnepaTypa KHUAKOU (a3bl, COOTBETCTBYIOIIAsI TEMIIEpAType HACBILIEHHOTO Mapa MpH
JTaBJIEHUH cpaldaThIBaHMs MTPEIOXPAHUTENBHOIO Ki1anaHa, K;

Tiam - HOpMasbHas TEMIIEpaTypa KUIIEHHUs BEmecTBa, K;

L - ylenbHas TEIUIOTa UCTIAPEHHUS TIPY HOPMAJILHOM TEMIIEpAType KUMEHUS ! g , JK/KT.

Ecmm & < 0,35, BOBHUKHOBEHUS BOJH CkaThsl He npoucxoaut. Ilpu &= 0,35 BeposTHOCTH
BO3HUKHOBEHUS JAHHOT'O SIBJICHUS BEJIMKA.

N30bITOYHOE TaBiicHre fF W UMITYJILC [+ B BOJIHE JABIICHNUS, 00pa3yoIInecs PH B3PHIBE
pesepByapa ¢ neperpetoid JIBX, 'K unu cxxmkeHHBIM yrieBogopoJHbIM razoM (nanee - CYD) B
ouare Io)kapa, onpeeNsitoTcs o GopMyiam:

033 0,66
ap-p, log 43 MW o T

r e ol (K.2)




=103 W (K.3)
¥
Bg ) g
My = 755) 10 (OK.4)
By =kcy m (T-Ty), (K.5)

rae {7 - atmocdepnoe napnenue, klla (nomyckaercs npuHuMaTh paBHbM 101 kI1a);
7 - PacCTOSIHME OT LIEHTpa pe3epByapa 10 00BEKTa, NOABEPraroIierocs BO3AEHCTBUIO BOJIH
COKaTHs, M;

*7imp - IPUBEJIEHHAs Macca, KT

o - 2 exTHBHAS SHEPTHS B3PHIBA;

i - JTOJI SHEPTUU BOJHBI JaBJIeHU (I0MmycKaeTcs MpUHUMAaTh paBHoi 0,5);
#2 - macca JIBX, 'K unu CVYT, coneprxaiascs B pe3epByape, Kr;

73 - HopManbHas Temneparypa kunenus, K.

[Ipu Hanuuuu B pe3epByape NMpPeAOXPaHUTENBHOIO yCTpolcTBa (KiianaHa UM MeMOpaHbl)
BelMYMHA T ompezernsercs o Gopmyie

T=L—C’H + 27315
H_IBE:J::E !

(°K.6)
rae £ig - JaBjieHue cpabaThIBaHUS TIPEJOXPAHUTENLHOIO YCTPOMCTBA;

A, B, CUh - KOHCTaHTBl ypaBHEHHS 3aBHCHMOCTH JAaBJCHHS HACBHIIEHHBIX I1apOB
KUAKOCTU OT TeMIepaTyphl (KOHCTAaHTHI AHTYyaHa), ompeesieMble 0 CIIPaBOYHOM JIUTepaType.
EnuHunsl nsMepenust {gr (kIla, MM pT.CT., aTM) JOIKHBI COOTBETCTBOBATH HCIIOIb3YEMBIM
KOHCTaHTaM AHTYyaHa.

IIpuiaoxenne U

MeTtoa pacyera mapamMeTpoB UCNIAPEHUS TOPIOYMX HEHATPEThIX KUAKOCTEH U CKUKEHHBIX
yIJ1€BOAOPOAHBIX I'a30B

1.1 MHTeHCHBHOCTD HCTIapeHus W , Kr/(M 2 -c) Ul HeHaTPeThIX KUIKOCTEH onpeensercs
1o ¢opmyie

w=10"1n.JM £ (.1)
rae Tl - xodpdunueHT, npuHUMaeMblid I ToMenleHuid mo tabmuie WM.l B 3aBUCHMOCTH OT
CKOPOCTH M TEMIIEpaTyphbl BO3IYIIHOTO MOTOKA HAJ MOBEPXHOCTHIO McmapeHus. [Ipu nponuse
YKUJKOCTH BHE IOMEIIEHUS I0NyCKaeTcs MpuHUMaTh 'l = 1;



M - MomnspHas Macca KUJIKOCTH, KI/KMOJIb;

4 - 1aBJIeHNEe HACBIILEHHOTO IIapa IPH PacUeTHON TeMIIEpaType KUAKOCTH, KIla.

Taomuua U.1
CKOpOCTb BO3yILIHOIO IOTOKA, M/C | 3HadyeHue kodpdunuenta T npu remneparype £ (°C) Bo3ayxa

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

N.2 Tlpu BeIOpoce CYI' m3 o0opymoBaHHs, B KOTOPOM >KHIKOCTh HAXOIUTCS IO
JTaBJIEHUEM, 4acTh MPOAYKTA 3a CUET BHYTPEHHEW SHEprMM MTHOBEHHO McCIapsercs, o0pasys
KareJbKaMH JKHIKOCTH 00JIaKo adpo3ouist. MaccoBast 10151 MTHOBEHHO MCTIAPUBIICHCS )KUKOCTH
& ornpezensercs 1mo Gopmyiie

_Cp'(?:z_?g:l)

Le : (H.2)

&=1-—exp

rae ©p - ynensnas Temnoemxocts CYT, JIx/(kr-K);
T, - TeMIIepaTypa OKpy»KaroIero Bo3ayxa, K;

T4 - remneparypa kunenus CYIT npu arMocepHOM naBienuu, K;

L g - yaenbpHas TerioTa napoodpaszoBanus CYT, Jx/kr.

[Tpunumaercs, uto mpu &= 0,35 Bcst Macca )KHAKOCTH, HAXOAMIAsACA B 000OPYAOBaHUH, 32
CYET B3PBIBHOTO XapaKTepa UCIIapEHUs MEPEXOIUT B TapOKaNeIbHOE 00J1aKo.

[Ipu & < 0,35 ocTaBmIascs 4acTh XKUIKOCTH UCIAPAETCS C MOBEPXHOCTH MPOJIUBA 332 CUET
MOTOKA TEIUIa OT MOCTUIAIOIIEeN MOBEPXHOCTH U BO3/1yXa.

VHTEeHCHBHOCTD UCTIAPEHNs JKMIKOCTH CO CBOOOMHOH ToBepxHOCTH W , Kr/(M 2 -c)
omnpenensiercs mo popmyie



_ (- Cp)™ ([ =T) | 00356 A (- T)
Ly - (m )" veo d7t L) (1.3)

W

rae ;- ko3p(HULIHUEHT TEIIONPOBOAHOCTH MaTePUaa, Ha OBEPXHOCTh KOTOPOrO Pa3IMBacTCs
KuAKocTh, B1/(M-K);
s - ynenpHas TernoemkocTth Matepuana, Jix/(kr-K);

P; - ITIOTHOCTh MaTepuana, Kr/m- ;
13- HauanpHas TemnepaTypa Matepuana, K;
ty - TEKyIIee BpeMsi C MOMEHTa Hauajia ucnapenus, ¢ (ue menee 10 c);

Az - KOO PUIMEHT TEIIONPOBOAHOCTH BO3/yXa IPU TEMIIEPATYpe <1 ;
L - CKOPOCTb BO3AYIIHOI'O [TOTOKA HaJl IOBEPXHOCTBIO HCIIAPEHUs, M/C;
¢ - XapaKTepHBII IUaMETP IIPOJIUBA, M;

Va - KHHEMATH4YECKas BA3KOCTh BO34yXa IpH TI] , M 2 /c.

Mpuaoxenne K

Mertoabl pacueTa pa3mMepa CJIMBHBIX OTBEPCTHI M3 TEXHOJOTHYECKOr0 000py/10BaAHUSA
(10A/10HOB, 0TCEKOB), HCTEYEHHUS )KMIKOCTH U3 pe3epByapa U IVIOIIAN PACTEKAHUSA
sKHJIKOCTH IIP¥ MTHOBEHHOM Pa3pylLIeHUH pe3epByapa

K.1 Meton pacuyera pasmepa CIMBHBIX OTBepPCTHI

K.1.1 HacTtosamuit MeTol ycTaHaBJIMBAET MOPSIOK pacyeTa IUIOIMAAU CIMBHOTO OTBEPCTHS
B OrPaHMYMBAIOLIEM >KUJKOCTh YCTPONCTBE (IIOIJI0HE, OTCEKE, OrpakJI€HHOM OOpTUKaMU
y4yacTKe I1eXa, MPOU3BOJICTBEHHOM IUIOMIAJKE MU T.I.), MPU KOTOPOM HCKIIHOYAETCs IepesuB
KUJKOCTH 4epe3 OOpT OrpaHMYMBAIOIIETO YCTPOWCTBA U pacTeKaHWE >KUIKOCTH 3a €ro

npeaciaMu.

K.1.2 B pacuere y4nThIBarOT NOCTYILUIEHUE TOPHOYEH KUJIKOCTH B NOJJOH M3 amrmapara B
MOMEHT €ro aBapHUMHOIO BCKPBITUS, BOABl OT YCTAHOBKHM IOKapOTYILIEHUS M BBITOpaHUE
KUAKOCTH C TIOBEPXHOCTH MOJI0HA.

K.1.3 B MeTouke pacuera IpUHATHI CIEAYIOUIUE TOMYIICHUS:

-TIpM  BO3HUKHOBEHHMM aBapUHHON CHUTyallMd T€PMETUYHOCTh CTEHOK armapara He
HapyIIaeTCs;

- pa3pyuIaroTcs TOJIbKO NaTpyOKH, JeKallie HUKe YPOBHS KUJIKOCTH B amnmapare, oopasys
CJIMBHBIE OTBEPCTHUS, paBHBIE IUAMETPy NaTpyOKOB;

- BEPOSTHOCTh OJHOBPEMEHHOI'0 pa3pyIIeHUs ABYX MaTpyOKOB Maja;



- AAaBJICHUC MAapoOB HAJl MOBCPXHOCTHIO KUJKOCTU B allllapaTe B MPOLECCC CIIMBA XUIAKOCTHU
HE MCHSCTCH.

K.1.4 JIns mpoBenenus pacuera HEOOXOAMMO 3HATh:

- KOJIMYECTBO TPYOONPOBOIOB ?, PACIONIOKEHHBIX HUXKE YPOBHS TOpIOYEHl JKUJIKOCTH B
ammapare, U IIONIAAb UX TIOTIEPEYHOro ceueHns 5, M2

- IJI0I0aJAb IMOIIEPEUYHOI'0 CCUCHU allrapara Fa , M 2 ;

- BBICOTY YPOBHSI JKUJKOCTH HaJ TpyOOnpoBOAaMU A , M;
- BbICOTY O0opTa moajoHa ., M;

- MHTEHCHBHOCTh OpOLICHUS BOJOW, II0JaBaeéMOH M3 YCTaHOBOK IT0XKapOTYIICHHS,
TLIOIIAN TIoANoHa [ , Kr/(M2 -¢);

- CKOPOCTb BBITOPaHHS TOPIOYEH KUAKOCTH W, KT/(M-C);
- U30BITOYHOE JaBJICHHE B allapare Hajl MOBEPXHOCTBIO KuaKocTH P , H/m 2,

Ienbio pacuera sBNSETCS BBHIOOP ILIOMANM MOMIOHA Fp , M 2, M pacdeT ILIOMAIM

CJIMBHOI'O OTBCPCTHUA f , M 2 .

K.1.5.110 3a1aHHBIM HCXOJIHBIM JJaHHBIM OINPEJENIAI0OT CKOPOCTH MCTEYEeHMs %, M2 /e,

JKUJIKOCTH W3 amrapara uepe3 OTBEPCTHS, PABHBIC CCUCHHIO TPYOOIPOBOIOB, PACIIOIOKEHHBIX
Ha amnmapare, 1o gopmyre

O =gcf2gH; (K.T)

rae ¥ =0,65 - kordpunreHT ucreueHuns KUIKOCTH Yepe3 OTBEPCTUE;
T - TUIOMIA/Ib CEYEeHHUS i -TO TPyOONpoOBOAa;

£ - YCKOpEHHUe CHITBI TSKECTH, paBHOE 9,81 M/c2;
;- BBICOTA yPOBHS KHAKOCTH HaJl i -M TPyOOIPOBOIOM.

K.1.6 Tlo HauOonpIIeMy U3 BBIYUCICHHBIX HAYAJIBHBIX PAaCX0JIOB e BBIOMPAIOT TUIOMIAb

OTBCPCTHA B alllIapaTe U BBICOTY YPOBHSA JXUIAKOCTHU HAJl HUM HI] .

K.1.7 U3 KOHCTPYKTHBHBIX COOOpaKEHUI BEIOUPAIOT ILIOMIAAbL HOMI0HA 4, M 2,

K.1.8 OnpenensitoT KO3pHUIUEHT #2, XapaKTEPU3YIOIIUH OTHOIICHHE 00beMa KHJIKOCTH
B ammapare K 00beMy KHIKOCTH B TOZIOHE
F . H
= 8 0
P i (K2)

rae Py = 085 - MakcUManbHO JOMYCTHMBINA YPOBEHD KHKOCTH B IIOJIOHE.



K.1.9 Boruucasiior 00beM KHIKOCTH, MOCTYMAIOUIEH B TMOJJOH B €IWHUILY BPEMEHHU OT
YCTAHOBKH MOKAPOTYIICHHUS (C y4eTOM BBIFOpaHHs Toproueii sxuakoctn) £, M2 /c, mo dopmyite

=(I_W:I'F1'[
o) )

2 (K.3)

rie P - IIOTHOCTH OTHETYIIAIIEH KUIKOCTH, KI/M - .
[Ipu OTCYTCTBUU JaHHBIX CKOPOCTH BBIFOpaHUs F¥ clieyeT NPUHATH PaBHOW HYJIIO.

K.1.10 Ecnm #2 < 1, TO TUIOIIAh CIIMBHOTO OTBEPCTHS OMPEIEISIIOT IO (hopMyIie

Ch

P2 (K4)

K.1.11 [Ipu s = 1 mopsaok pacdera J cieayrOImii:

=

K.1.11.1 OnpenensitoT Harop, co3aaBaeMblii CKaTbIMM ra3aMu B anmapare

7 (K.5)

rae P - mIoTHOCTh BOABI, KI/M- .
K.1.11.2 BeraucnsaioT 3HaueHuE apameTpa

b=ln FQI:HD-FHP:'. 14 Ql:l HI:I
Fn';gmax Qmax HEI+HP ) (K.6)

e ey - MAKCHMATHHBIN pacxoj )KUAKOCTH U3 amrmapara, onpeaenseMbii o K.1.5.
K.1.11.3 ITo mapamerpy & ¢ nomombto Tabnuiel K.1 Haxoaar napamerp @ . Ecnu naHHBIX
tabmuupl K.1 1m1s onmpeneneHuss mapameTpa @ HEAOCTAaTOYHO, TO IMapaMeTp @ ONPEAeNsioT
IIyTE€M PELIEHUS CUCTEMbI YpaBHEHUI

L
h=—"_
ihoo K
a=ch o’ (K.7)
Tabnuna K.1 - 3aBucuMocTh mapamerpa @ OT &
] b
0,000 0,000
0,071 0,106
0,170 0,241
0,268 0,361




0,362 0,467
0,454 0,560
0,540 0,642
0,622 0,714
0,697 0,777
0,765 0,831
0,853 0,877
0,876 0,915
0,921 0,946
0,955 0,970
0,980 0,980
0,986 0,986
0,990 0,993
1,000 1,000
1,045 1,030
1,081 1,053
1,185 1,117
1,255 1,158
1,337 1,205
1,433 1,256
1,543 1,313
1,668 1,374
1,810 1,439
1,971 1,509
2,151 1,581
2,352 1,657
2,575 1,736
2,828 1,817
3,107 1,901
3,418 1,987
3,762 2,075
4,144 2,164




4,568 2,255
5,037 2,347
5,557 2,440
6,132 2,534
6,769 2,628
7,473 2,725
8,253 2,821
9,115 2,918
10,068 3,015
11,121 3,113
12,287 3211
13,575 3,309
14,999 3,408
16,573 3,506
18,313 3,605
20,236 3,705
22,362 3,804
24,711 3,903
27,308 4,003
30,178 4,102
33,351 4,219
36,857 4,302
40,732 4,401
45,014 4,501
54,978 4,701
67,148 4,901
74,210 5,000

K.1.11.4 PaccunThIBaIOT IIIONIA/Ib CIMBHOTO OTBEPCTHS . , M~ , 1o (hopMyIe

=
= Zad |
J a0, |2

a

(K.8)

K.1.12 BoibupaioT ceyeHHe OTXOAANMX OT MOANOHA TPYOONPOBOMOB . M3 YyCIOBUS

Jr=f.



K. 2. UcTeueHnne ;kMIKOCTH U3 pe3epByapa
K.2.1 Meton ycraHaBiuBaeT MapaMeTpbl UCTEUYEHUS TOPHOYEH >KUIKOCTH U3 OTBEPCTHS
pesepByapa IpH €ro pasrepMETH3alUU U KOJIMYECTBO >KMJKOCTH, IIEpEIMBABIICHCA Yepe3

oOBajyioBaHUE.

PaccmaTpuBaercs pesepByap, HaXoasuiics B ooBasioBaHuM (pucyHok K. 1).

IF'l'?l:l.l'

Pucynox K.1 - Cxema mjist pacyera UCTEUEHHUSI )KUJIKOCTH U3 OTBEPCTHUS B pe3epByape
BBogsrcs cienyroniue A0MyHeHUs:

HCTEUYEHUE Yepe3 OTBEPCTUE OJHO(A3HOE;

pe3epByap UMeeT MOCTOSHHYIO MIOIIAb CEYEHUS 10 BBICOTE;

JIMaMeTp pe3epByapa HAMHOTO OOJIbIIE Pa3MEPOB OTBEPCTHS;

pa3Mepsl OTBEPCTUSI HAMHOTO OOJIBIIIE TONIIMHBI CTEHKH;

MMOBEPXHOCTD KUJKOCTU BHYTPU pe3epByapa ropu30HTaIbHA;

TEeMIIepaTypa KUJKOCTU OCTAETCS OCTOSSHHON B TEUEHHE BPEMEHHU UCTEUCHHUS.

K.2.2 Ilenp pacueToB 3akitoyaeTcs B ONPENEICHUN KOJIWYECTBA JKUJIKOCTH, BBUIMBILEHCS

4yepe3 OTBEPCTHE pe3epByapa MpH ero pasrepMeTH3aIMy U NepeNTUBINeiics Yepe3 00BaloBaHUE.

K.2.3 MaccoBblii pacxox skumkoctd (& (Kr/c) uepe3 OTBEpCTHE BO BpeMeHH £ (c)
orpenensercs o Gopmyie

pg-u’ iy

Ol =Ch - —— , (K.9)

rae Up- MaccoBblif pacxo/l B HAYaIbHBI MOMEHT BpEMEHH, KI/C, OIpeIeIseMblii 10 (opMyIie

Gh=W P Aot o2 2 (g — o) | (K.10)

rae P - IIOTHOCT KUIKOCTH, KI/M- ;



£ - yckopeHue cBoboHoro nageHus, £ = 9,81, m/c 4

H.- ko3¢ puIMeHT HcTeYeHus;

Apet - TIOIAB OTBEPCTHUS, M2

#1301 - BBICOTA PACIIONIOKEHUS OTBEPCTHS, M;

Ap - nnomanp ceueHns pezepByapa, M <;

% - HauanbHAs BBICOTA CTOJI0A KUAKOCTH B PE3EpPBYape, M.

K.2.4 Beicota cronba >XHIKOCTH B pe3epByape % (M) B 3aBUCHMOCTH OT BpEMEHU
t ompenensercs o Gopmyie

2

o, &,
hiE) =y o Ay = 2 4 (K.11)

K.2.5 VcnoBue mepenuBa CTpyd SKUAKOCTH (mpu g > %y, ) uyepes obBanoBaHue
omnpezensercs no Gopmyse

I
Bl 2H+E’ K12)

rae /A - BeICOTa OOBaJOBAaHUS, M;
L - paccTosiHUE OT CTEHKH pe3epByapa JI0 00BaIOBAHHUS, M.

K.2.6 KonnuecTBo >xuakoctu # (Kr), TEpenuBIIelics uepe3 OOBajlOBaHHWE 3a IOJTHOE
BpeMsl UCTEUEHUS, OTIPEIEIsIETCS TI0 popMyIie

tponr 2,2
_ _ pg WAy a2
= g G{) - dt =Gy - fpom o e, (K.13)

rae fpowr- Bpems, B TEUCHHE KOTOPOTO XUAKOCTH IEpeNMBacTCs depe3 obBajoBaHHE, ¢ (T.e.
BpeMsi, B T€UEHHE KOTOPOro BeinonHsercs ycinosue (K.12)).

K.2.7 Benuunua fpenronpenessercst no gpopmyste

—htAJE —d.g. e

fpor = o , (K.14)

rae @, &, ©- mapaMeTpsl, KOTOPBIE OMPENEISIOTCS Mo (hopMyiaMm:

2 42
gz W Aot
24":1% , M/c*; (K.15)



po—_J0
p-Ag »M/c?; (K.16)

I
c=ho T (K.17)

K.2.8 B ciyuae, ecnu *KHIKOCTh B pe3epByape HaXOAUTCS MOJ W30BITOYHBIM JAaBICHHEM
AP (Ila), BeTMYMHA MTHOBEHHOTO MacCoBOTo pacxoza ' (kr/c) onpezensercs no popmyie

2 -AF
e et e o - (K.18)

Jlis ompesieNieHust KOJIMYeCTBA JKUIKOCTH, TIEPEIUBIICHCS Yepe3 00BaNIOBaHUE, U BPEMEHU
HepeNrBa CJeyeT MPOUHTETPUPOBATh COOTBETCTBYIOIIYIO CHCTEMY YPAaBHEHUH, TIe BEIMYHHA
HF MOXKET ObITh IEPEMEHHOM.

K.3 PacTexanue :KUIKOCTH TP MTHOBEHHOM pa3pyllleHHH pe3epByapa
K.3.1 Metron mpemycMaTpuBaeT pacueT IMOCJICACTBUN TIpH paclaje pe3epByapa Ha
npuOIM3UTENILHO PaBHBIE MO pa3Mepy vacTtu. [Ipm Takoil MmoxkapooracHOW CUTyallMM YacTh

XPaHHUMOM B pe3epByape KUJIKOCTH MOXET MEePENINThCS Yepe3 00BaIOBaHUE.

K.3.2 [lenp pacueroB 3aKiIIOYaETCsl B OLIEHKE C IOMOIIBI0O MaTeMaTU4YECKOW MOJEIH
OmpezeNieHusl JIONM KUJKOCTH, T[epeluBaBIlell uepe3 OOBaJIOBAaHUE IPH MTHOBEHHOM

pas3pylLICHUH pe3epByapa.
K.3.3 [IpunsTsl cneayroume 10nyueHus:
paccMmarpuBaeTcs II0CKask OJHOMEpHas 3a/1aua;

BpeMs pa3pylIeHHs] pe3epByapa MHOTO MEHBIIE XapakTEPHOTO BPEMEHU JBUKEHUS
TUAPOIMHAMUYECKON BOJIHBI 10 0OBATIOBAHUS;

KUIKOCTD ABJIACTCA HCBH3KOﬁ;
TPCHUC )KUAKOCTU O ITOBECPXHOCTDH 3€MJIN OTCYTCTBYCT,
MOBCPXHOCTH 3€MIJIU ABJIACTCA HHOCKOﬁ, FOpH30HT2U'ILHOI>i.

K.3.4 Cucrema ypaBHEHHI, ONUCHIBAIOIINX JIBXKEHUE KUJKOCTH, UMEET BUI:

& A
A S =k ou]=0
o (k) ]
A [ul

+ +e- k=0, K.19
&  oxlz K.19)

IJe % - BBICOTa cronbda KHUAKOCTHU Haa (bI/IKCI/IpOBaHHBIM YPOBHEM, M;
ISEG - BBICOTA MOACTHIAOIIEH MMOBCPXHOCTHU HAJ (I)I/IKCI/IpOBaHHBIM YPOBHEM, M;

14 - CPEIIHSSI TI0 BBICOTE CKOPOCTH JABHKEHUS CTOJIOA YKUIKOCTH, M/C;



X - KOOpAMHATA BJOJb HAMPABJICHHUSI IBUIKEHUS )KUIKOCTH, M;
£- Bpewms, C;

g - yckopeHue cBoboHoro nagenus (9,81 m/c2).

['panuyHbIe yCIOBUS C yU€TOM reoMeTpHH 3a1a4u (pucyHok K.2) umeror Bu:

o =0

o x=0 ;
i4:|J:'=|:| = [:I ’
% =0
o x=h ;

ecnuf » a

¥lamp = h ,
0 ecnmbi Za’

rIe @ - BEICOTA OOBAJIOBAHMS;
& - paccTosIHUE OT OCH pe3epByapa 10 00BaIOBaHUS.

Y

=y

(K.20)

(K.21)

(K.22)

(K.23)

Pucynok K.2 - TunuyHas kapTUHa ABMKEHUS KUAKOCTU B 00BAJIOBAaHUM [P MTHOBEHHOM

pa3pylLIeHUH pe3epByapa
----- - YPOBEHb HA4YaJILHOTO CTOJI0A KUIKOCTH;

— - YPOBEHb KUIKOCTH B IPOMEKYTOUHBIII MOMEHT BPEMEHH (pe3y/bTaThl pacyera)

K.3.5 MaccoBas monst xuakocTi & (%), epenmBiieiicss yepes oOBATOBAHHE K MOMEHTY

BpeMeHH T, ompezensercs no popmyie



T
[a37 (hyr—a) -t
g =100.1 P , (K.24)

TAC ¥37- CPEAHSS 1O BBICOTE CKOPOCTh JIBHIKCHHS CTOJI0A JKUJIKOCTU MIPU % = & , M/C;

#37 - BEICOTA CTOJI0A KMAKOCTU NIPH x =& , M;

/1 - HaYaIbHAs BBICOTA CTOJI0A KUIKOCTH B PE3EPBYApPE, M;
F - lIUprHa pe3epByapa, M.

I'paduk pacueTHON W IKCIIEPUMEHTAIBLHON 3aBUCUMOCTEH MAaCcCOBOM JIOJIM MEepeITUuBIICHCS
yepes 0OBaOBaHKE KUAKOCTH & oT mapamerpa @/ % npencrasnen Ha pucynke K.3.

Q, %
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Pucynok K.3 - 3aBrucuMocCTb 10111 epenuBLieiics depe3 00BaToBaHUe KUAKOCTH & OT
napamerpa @/

1 - pacuer; 2 - 5KCTIEpUMEHT

Hpunoxenne J1
Metoa pacyera NPOTHBONOKAPHBIX IAPOBHIX 3aBeC

JI.1 O01mue TpedoBaHuA

[IpotuBonoskapHas mapoBasi 3aBeca MpeJHa3HAYeHa JUIsl TPEAOTBpAllleHHs KOHTaKTa
TOPIOYMX Ta30BBIX cMecei, 00pa3yIoNIMXCs MPHU aBapusIX Ha MPEANPHUITUAX HePTEXUMUUECKOHN U
ra3oBOM MPOMBIIIJIEHHOCTH, C HWCTOYHHUKAMHU 3aXKUraHusl (HalpuMep, C HarpeBaTeIbHbIMU
neyamu). 3aBeca JIOJDKHA 00J1aJaTh JOCTAaTOYHBIMU IUIOTHOCTBIO U JTAIbHOOOMHOCTHIO,
UCKJTIOYAIOIIMMH TIPOCKOK TOproYeil cMecH B 3alllMIIaeMyl0 30HY 00bekTa. BrlmonHeHue 3Tux
TpeOOBaHUI  JOCTUTAETCS  ONTHUMAJIbHOM  KOMIIOHOBKOM  KOHCTPYKIIMHM  yCTPOMCTBa,
BOCIPOM3BOJISIIIETO 3aBECY, M pacyeToM IapaMeTpoB 3aBechl. MeTo/| BKIIIOYAEeT TOJIBKO pacyer
YCTpPOMCTBA, BOCIPOU3BOIALIETO NApOBYIO 3aBecy. Pacdyer MarucTpajabHOro IapolpoBoOJa



IMPOBOAUTCH 110 O6IJ.[€I/13B€CTHBIM METOJaM.

JI.1.1 YcrpoiictBO uist co3znaHusi NapoBoid 3aBechl (pucyHok JI.1, paspe3 u mian)
MpeACTaBIsIeT COOOH KOJIBIIEBOW TPyOYaThId KOJIEKTOpP 4 , BIIOJb OCH KOTOPOTro TO BCeH
BEpPXHEH 4acTU MPOCBEPJIEHBI OTBEPCTHS OJIMHAKOBOI'O JMaMETpa Ha PAaBHOM PACCTOSIHUM JIPYT
ot apyra. duametp ( Jior) v mmmny ( Ly ) KomnekTopa, konmuectBo (#) u guamerp (dp)
OTBEPCTHH ONPEALISIOT pacueToM 1o Gopmymnam coorBerctBenno J1.8; J1.2; JI.7 u J1.4.

1 2
L
T /|
1:]: | \ / Map
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Pucynok JI.1 Cxema ycTpolicTBa A1l CO31aHUS TAPOBOM 3aBECHI

1 - 3ammmaemMpIii 00BEKT; 2 - OTPAKIACHHE; 3 - OTIOpa KOJUIEKTOpa; 4 - KOJUIEKTOp; 5 -
JPEHAKHBINA BEHTUIb; % - BHICOTA BEPXHEIl KDOMKH OTpakJIeHUs HaJl KOILIEKTOPOM; #g - BBICOTA
OIOpBI; X - pacCTOSTHUE OT KOJUIEKTOPA JI0 3aIlUIIaeMOM CTOPOHBI OOBEKTA; <i] - PACCTOSHHE
OT OTPaXKIEHUS 10 KOJIJIEKTOpa

JI.1.2 Konnekrop pacnosyaraercss Ha METaJJIMYECKUX, OETOHHBIX MM KUPIUYHBIX OMOPAx
3, BBICOTa KOTOPBIX JIOJKHA OBITH HEe MeHee 0,2 M.

JI.1.3 PaccTosiHne OT KOJUICKTOpAa A0 3aluruiiacMoro 00BeKTa OMPECACIIAOT paCuCTOM.

JI.1.4 Konnektop JOMKEH WUMETh JIPEHAKHbIE BEHTWIH 5 ISl CIycKa KOHJIEHCaTa WM
aTMOC(EepHBIX OCAIKOB.

JI.1.5 Boosp ocu KOJUIEKTOpa yCTaHaBIMBAKOT JKECTKOE Fa30HETPOHUIIAEMOE OTPaKICHHE
(JTUCTOBOE JKeJle30 WM KUPIUYHAs CTeHa) JUIi MPEeAOoTBpAIIeHUs MPOTEKaHHs Toproyei cMecu
MCXKAY OTACIbHBIMU CTPYSIMHU B HAYaJIbHOM Y4YaCTKC 3aBCCBI. BerHSISI KpOMKa OIrpaxXacHHA



nomwkHa Obith oT 0,4 1o 0,6 M Bhime KosuiekTopa. PaccTosiHue MeXay KOJUIEKTOPOM H
OTpaKJICHUEM ONpENeNAoT pacueToM. IIpoemMbl B OrpaKACHHUSIX AOKHBI OBITH MOCTOSIHHO
3aKPBITHI IJIOTHBIMU JIBEPSIMU.

JI.1.6 TpaexTopus CTpyH 3aBechl TOJKHA MPEBBIIATH 3AIIUIIIAEMYI0 30HY. BBICOTY 3aBechl
HaJ 3alUIaeMoi 30HON OmpeneNsitoT pacyeToM. [[iisi BBICOKHX OOBEKTOB 3aBeca MOXKET ObITh
BBINOJIHEHA MHOTOCEKIIMOHHOM B BEPTUKAJIHLHOM HAIIPABICHHH.

JI.1.7 Ans oGecniedyeHuss paBHOMEPHOW pa3/iadyd mapa Mo JUIMHE KOJUIEKTOpa HEOOXOAMMO,
YTOOBl OTHOLIEHHME CYMMAapHOM IUIOMIAJM OTBEPCTUH K IUIOMIAAN TOMEPEYHOTO CEUYECHUS
KOJIJIGKTOpa ObLIO MeHbIIe Win paBHo 0,3.

JI.1.8 Temneparypy BO3ayxa MpW pacuere cieayeT NPUHUMATh PaBHOM cpeaHel mis
Haubosee XOJOMHOrO (3MMHEro) Tepuoja BPEMEHM, XapaKTepHOro Jii  JaHHOTO

reorpagpuueckoro paiioHa.

JI.1.9 Cxopoctb BeTpa mpu pacuere cieayeT NpUHUMaTh PaBHOM CpelHENH CKOpPOCTH IS
HanOoJiee BETPEHOT0 IMEePHO/Ia, XapaKTEPHOTO ISl JAHHOTO Teorpaguyeckoro paioHa.

JI.2 Ilopsiiok pacyeTra napaMeTpoB MapoBoii 3aBeChl

HcxoqapiMu BeTMUYMHAME JJIS1 pacyeTa apamMeTpoB 3aBEChl IPUHUMAIOT:

nasnenue (7 ) ¥ yaenbHbl 00beM (F]) mapa B KOJUIEKTOpPE 3aBECh;

ckopocTh BeTpa (5 );

IJIOTHOCTh (g (Temmeparypa iy ) BO3IyXa;

BeicoTa (A ) u nepumetp ( F') 3aIIUIIACMO 30HBI 00BEKTA;

BBICOTA BEPXHEH KPOMKH OTPaKIACHHUS HaJl KOJIEKTOpOM (2 );

BBICOTA OIOPKI Kosutekropa (#g ).

JI.2.1 PaccuuTHIBAIOT CIEAYIOIINE BETHUNHBI.

JI.2.1.1 Paccrosinue X , M, OT KOJIJIEKTOPA 3aBECHI 0 3aIIUIIAEMOT0 00bEKTa
A=025H (JLT)

rae A - BbICOTA 3alUIAaeMON 30HBI OOBEKTA, M.
JI.2.1.2 InunHa KoJIeKTopa L, M

L= F+84 (J1.2)

rae F - nepuMeTp 3alliillaeMoro 00beKTa, M.
J1.2.1.3 VIHTeHCHBHOCTH TTOAYH T1apa U3 OTBEPCTHIi KoiutekTopa Pn ¥, kr/(M < -¢)



WE (EHVE
N (p_;} _[P_zJ
=17 (o 7

e Q- IWIOTHOCTb mapa, Kr/M- |

¥ - ckopocTh BBIXOa Iapa, M/c;
F| - 1aBJEHUE Mapa B KOJUIEKTOpE, [1a;
¥ - ynenbHBIiT 06beM Mapa B KOJIIIEKTOpE, M- /KT;

P2 - atmocepHoe naBienue, [la;

X -mokazarens anuabartel mapa (A [EeperpeToro mapa MPUHST
HachIeHHoro mapa X =1,135).

J1.2.1.4 JluameTp OTBEPCTHIi HA KOJJIEKTOpEe &, M

15 15
Po W £

e Py - INIOTHOCT BO3AyXa, KI/M- ;

W% - ckopocTh BeTpa, M/C.

(JL3)

=13, nug

(JL.4)

Ecnu mo YCIOBUAM pacy€Ta 3adacTCd AUAMETP OTBepCTI/Iﬁ I5f|:| , TO CICAYCT OIPCACINTDH

BBICOTY 3aBCChI Hg , M

H, = x0T 0667 Po Wy
Po ¥ -

JI.2.1.5 PaccrosiHus MEXIy OTBEPCTUSAMU {, M

ki
2,0

I =

rae # - BBICOTA BEPXHEW KPOMKH OIPAaKJICHUS HAJl KOJUIEKTOPOM, M.
JI.2.1.6 KonnuecTBO OTBEpCTUHA # , IMIT.

J1.2.1.7 Jluametp xomnekropa Linm, M

Dn =183 .
J1.2.1.8 Pacxox mapa Ty, kr/c:

G, =0785 ¢ di n-pg Wy,

(JL5)

(J1.6)

(L7)

(JL.8)

(JL1.9)



rae P - koaddunuent pacxoaa napa uepes orsepctue (¥ or 0,6 10 0,8).

JI.2.1.9 OGmias BeICOTa OTPaXACHUS 'sgorp , M:

rac "Egﬁ - BBICOTA OITIOPEI KOJIJIEKTOpA, M.

J1.2.1.10 PaccTosiHME OT OrpakIeHHUs 0 KOJUIEKTOpa <], M:

J1.2.1.11 nuna orpakaenust Lorp, M:

"ggorp:;z+h6,

Xy =025,

JP--'or'p:Lm:v.rx"'g}fl.

(J1.10)

(L11)

(1.12)

VYka3aHHbBIN TOPSAAOK pacuera MPOBOAAT IOCIE OPHUEHTUPOBOYHOIO BHIOOpa 3HAUEHUI

JIaBJICHUSI [1apa U JUaMeTpa OTBEPCTHH B KoJuiekTope no Tadnuie JI.1.

Tabmuua JI.1 - VI3MeHeHue BBICOTHI 3aBECHl B 3aBHCHUMOCTH OT TMAMETpa OTBEPCTHH M JTaBICHUS

napa
A dy, v
107 Ta
3 4 5 6 7 8 9 10
W, =2w/k
3 3,30 4,05 47 53 59 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
6 485 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 76 8,7 9,5 - - -
9 5,75 7,00 8,0 9,2 10,0 - - -
10 6,15 7,40 8,5 9,8 - - - -
12 6,70 8,00 9,3 11,0 - - - -
14 7,10 8,50 10,0 - - - - -




16 7,50 9,00 - - - - - .
W, =3wm/k
4 2,60 3,20 3,70 4,20 4,60 5,0 55 5,80
5 3,00 3,60 4,15 4,80 5,25 5,7 6,2 6,60
6 3,20 3,90 4,50 5,15 5,70 6,2 6,7 7,15
7 3,50 4,20 4,85 5,50 6,10 6,7 7,2 7,70
8 3,65 4,40 5,20 5,80 6,40 7,0 7,6 8,10
10 4,10 5,00 5,70 6,50 7,20 7.9 8,5 9,10
12 4,40 5,40 6,20 7,00 7,80 8,5 9,2 9,80
16 5,00 6,00 6,90 7,80 8,70 9,5 10,3 -
WB =4 m/c

4 - 2,40 2,80 3,1 3,50 338 41 4.4
5 - 2,80 3,10 3,5 3,90 43 46 5,0
6 2,42 2,92 3,36 3,8 4,25 46 5,0 5,4
7 2,60 3,16 3,60 41 4,60 5,0 5,4 58
8 2,70 3,30 3,80 43 4,80 5,2 56 6,0
9 2,90 3,45 4,00 45 5,00 5,5 59 6,3
10 3,10 3,74 4,30 49 5,40 5,9 6,4 6,8
12 3,30 4,10 4,70 5,1 5,90 6,4 6,9 7,4
15 3,60 4,40 5,00 5,7 6,30 6,9 7,4 8,0

W =6wm/c




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

B tabnuue JI.1 B BepTukanbHOI rpade AaHbl 3HAYCHUS aBICHUS Napa, B TOPU3OHTAIBHOM
- IMaMEeTpPbl OTBEPCTHH, a B MEPECEUYCHUH TOPU3OHTAIBHBIX U BEPTHKAIBHBIX I'pad - BBHICOTHI
MapoBBIX 3aBecC (BbICOTA 3aIIMILAEMBIX 30H) B METpaXx.

Tabmuma JI.1 cocraBnena s ckopocreid Betpa 2, 3, 4 u 6 M/c. IIpu GOJIBIIMX CKOPOCTAX
BETpa YKa3aHHbBIC BEJIMYUHBI CIICAYeT MPUHUMATh TAKUMH K€, 9T0 U i 6 m/c. Tabnuma maer
BO3MOXXHOCTh OLIEHUTh HEOOXOAMMOE 3HAa4YeHHE IaBJICHHs Iapa M COOTBETCTBYIOIIMI eMmy
JUaMeTp OTBEpPCTHHl uisi obecrieueHuss TpeOyeMou BBICOTHI 3aBEChl (BBICOTHI 3alIUIAEMOTO
00BbeKTa).

JU1s OZTHOTO M TOTO e JIaBJIECHUs Mapa BbICOTa 3aBechl OyAeT TeM Ooublie, yeM OoJiblile
naMeTtp oTBepcTHil. OIHAKO C YBEIMYCHHEM JauaMeTpa OyleT yBEeTHMUMBATHCS M PAcXo]| Tapa.
Crnenyer monOupaTh AaBlieHHE Mapa U JMAMETp OTBEPCTHH TakUM 0O0pa3oM, 4TOOBI OBLIH
oOecnieueHbl TpeOyemasi BbICOTa 3aBeChl M Haubosee 3KOHOMUYHBIM 0TOOp mapa. uamerp
OTBEPCTHUH ClIeAyeT NPUHUMATh HAMMEHBIINM U3 BO3MOXHOIO (HO HE MeHee 3 MM) JUIs KaXKI0ro
JIaBJICHNUS T1apa.

Ipunoxenne M

TpeOoBaHus K BOAAHOMY OPOLICHUIO TEXHOJIOTMYECKOTr0 000PyA0BaHUSA
M.1 [lns mpenoTBpalieHusl yBeTUYCHHUST MaciiTada aBapuu NP MOKape TEXHOJIOTHIECKOE
o0opy/soBaHHE TIPOU3BOJCTBEHHBIX OOBEKTOB JOIDKHO OBITH 3alIMIIEHO OT TEIIOBOTO
W3JIY9CHHUS YCTAaHOBKAMHM BOJSHOTO OpoOIIeHHus] (TOKapHbIMU  JadeTHBIMH  CTBOJIAMHU,
CTallMOHAPHBIMU YCTAHOBKAMH BOJISHOT'O OPOILIEHUS).

M.2 IloxapHble nadeTHbIE CTBOJIBI yCTaHABINBAIOTCS:

- Ha HapyXHbIX ycTaHoBkax kareropuii AH, BH u BH - 15 3amuTsl KOJIOHHBIX anmnapaToB
BbicoTo 110 30 M, comepxamux roproune rassl (I'T), nerxkoBocmnamensitomuecs (JIBXK) u
roproune xuakoctu (I7K), a Ha HepTenepepadaTpiBaronNX, HeQTEXUMUUECKUX, XUMUYECKUX U
razonepepadaThIBAIOIIUX NPEANPUITUSX - JUIS  3allldThl anmapatoB M 00OpYyJOBaHMS,
coaepxamux [T, JIBXK u [K;



- Ha CBIPHEBBIX, TOBAPHBIX U MIPOMEKYTOUHBIX CKJIaJlax (Mapkax) - AJis 3alIMThl IIApPOBBIX U
TOPU3OHTAIBHBIX (LUJIMHAPUYECKHUX) PE3EPBYaPOB CO CKIXKEHHBIMH YIJI€BOJIOPOAHBIMU ra3aMu
(CVYT), JIBX u I')X nox naBneHuem;

- Ha cnuBoHaNUBHBIX 3ctakagax CYT, JIBXK u 0K - i 3amiuThl KOHCTPYKIMM dCTakaa v
LMCTEPH NOJBHUKHOT'O COCTABA.

M.3 JlageTHble  CTBOJIBI ~ yCTAHABIMBAIOT CO  CTAlMIOHAapHbIM IOJKIIOYEHUEM K
BOJONPOBOJHOM CETH.

M.4 Konu4ecTBO U pacroiokeHue JadeTHbIX CTBOJIOB IS 3aIIUTHl 000py10BaHuUs (Kpome
pe3epByapoB), pacrlojOKEHHOT0 Ha Hapy)KHOM YCTaHOBKE, OINpPENENsIOT, UCXOIS U3 YCIOBUMN
OPOIIICHUS 3alTUIIAEMOT0 000PYIOBaHHS HE MEHEE YeM OJIHOM KOMITAKTHON CTPYEH.

KonmdaecTBo u pacnonioxkenne J1aheTHBIX CTBOJOB Ui 3alIuThl pe3epByapoB ¢ CYI u
JIBX nox naBneHueM ONpenesnsitoT U3 yCJIOBUS OPOIICHHS KaXI0M TOUKU pe3epByapa HE MEHee
YeM OJHOM KOMIAKTHOU CTpYEH.

OporieHue npoBOAST OJHOBPEMEHHO TOPSILETO U CMEXKHBIX C HUM Pe3epBYyapoB (KOJOHH).

M.5 JlapeTHble CTBOJIBI ISl 3QIIUTBl OTKPBITHIX >KEJIE3HOJOPOKHBIX CIMBOHAIUBHBIX
ACTaKaj Kak OJIHOCTOPOHHUX, TaK U JABYXCTOPOHHHUX, MOJKHBI OBITH PAacCHOJIOKEHBI MO 00e
CTOPOHBI O3CTaKaJbl C TaKUM pacyeToM, 4YTOOBI O0ECMEeYUBAIOCH OPOIICHHE KaXKIOU
JKEJIE3HOJJOPOKHOM IUCTEPHBI M KAKJIOW TOYKM KOHCTPYKLHHU 3CTaKajbl MO BCEH ee JJMHE He
MEHEE YeM JIByMsI KOMIIAKTHBIMH CTPYSIMHU.

M.6 JladeTHblE CTBOJIBI CIIEYET YCTAHABIMBATE HA PACCTOSIHUM HE MEHEE:

-15 M oT 3amumaeMoro o0OpyIOBaHUSI HAPYXKHOM YCTAaHOBKH, IKEJIE3HOJIOPOKHON
CIMBOHAJIMBHOM  3CTaKajbl, >KEJIIE3HOJOPOKHBIX LHUCTepH. Jlomyckaercs  yMEHbIIEHUE
paccTosiHug OT JaeTHOro CTBOja J0 3aluiiaeMoro odopynoBanus 1o 10 M mpu ycnoBuu
HaMU4usl TyOIUpPYIOMIMX JaeTHBIX CTBOJOB WJIM MPUMEHEHUS IUCTAHIIMOHHO YIIPAaBISEMBIX
WJIU OCHIWJUTUPYIOIIUX JTAQETHBIX CTBOJIOB;

-10 M or ocu crTeHKM UM OOBaJOBAaHUS pe3EpByapoB (BHE OOBAJOBaHUS WIH
OTPaXX/IAIOLINX CTEH PE3EPBYapoOB).

JlapeTHbIE CTBONIBI U UX YCTPOMCTBA YNpaBJIECHUS HE JOMYCKAeTCs pa3MeIlaTh B 30HE
JICHCTBHSI MAPOBBIX 3aBEC NEYEH.

M.7 JlageTHble CTBOJIBI 7S 3alMTHI Ha3eMHbIX (Haa3eMHbIX) pe3epByapos ¢ CYI u JIBXK
IO JaBJIEHUEM, a TaKXKe IKEJIE3HOJOPOKHBIX CIIMBOHAIMBHBIX  OCTaKaj  JOJIKHBI
YCTaHABIIMBATHCS HA CIIEIMAIIBHBIX JIA(QETHBIX BBIIIKAX.

OnTUMalbHYIO BBICOTY JIAQETHBIX BBIINIEK U PACHOJIOKEeHUE JIa()eTHBIX CTBOJIOB CJIETYET
OTIPEICNIATh UCXO/S U3 BBICOTHI M PACTIONIOKEHUS 000PYIOBaHMSI, YTIIOB HAKIOHA M PACCTOSHUS
naeTHOTO CTBOJIA OT 3aIUIIAEMOT0 0OBEKTa.

B HeoOXOMMMBIX —CiIydasiX JOIMYCKaeTcsi MPUMEHEHHE OCHWUIMPYIOUIMX JaeTHBIX
CTBOJIOB.



M.8 Ilpu BbICOTE KOJIOHHBIX ammaparoB Oojee 30 M MX 3amuTy Ha BbicoTe Oojyee 30 M
CIIETyeT OCYIIECTBIATH CTAMOHAPHBIMH YCTAHOBKAMH OPOIICHHS.

B Tex ClIydadx, Korga 3aluTa KOJIOHHBIX aIlllapaTOB HWJIKW JpPYTroro 060py,I[OBaHI/I5[
Ha(beTHBIMI/I CTBOJIaMH  HCBO3MOX>XHa HJIH Heuenecoo6pa3Ha, ux CIcayer 3aluiaTb
CTallMOHApHBIMHU YCTAaHOBKAMHU BOAAHOI'O OPOLICHUS Ha BCIO BBICOTY.

M.9 PesepByapet ¢ CYI' u JIBXX mnox naBieHMEM B CBIPbEBBIX, TOBAapHBIX U
MPOMEKYTOUHBIX CKJIamax (MapKax) JOMOJHUTENLHO K Ja)eTHBIM CTBOJAM JOJKHBI UMETh
ABTOMATUYECKUE CTAIIMOHAPHBIE CUCTEMBbI BOJSTHOTO OPOIICHHS.

M.10 Hasemuble (Hamzemubie) pesepsyaphl ¢ JIBXX u K o6semom 5000 M u Gomee
JOJDKHBI  OBITh  00OpYJOBaHbl ~CTAllMOHAPHBIMU YCTAaHOBKAaMM BOJSHOIO OpOLICHMS C
BO3MOKHOCTBIO ITIOJICOCIMHEHHUSI IEPEIBUKHOMN I10KAPHON TEXHUKHU.

Jlnst pe3epByapoB € TEIUIOM30JSILMEM W3 HErOpIOYMX MAaTEpUaIOB JIOIYCKAeTCs He
IPUCOEAMHSATh CTAllMOHAPHYI0 YCTAHOBKY BOJSHOIO OpOLIEHHS K IPOTHUBOINOXKAPHOMY
BOJIOIIPOBOAY; IPU 3TOM CyXH€ TpyOONpOBOJbl €€ AOKHBI OBbITh BBIBEACHBI 3a IIPEIEIIbI
OTpaXk/IEHUS pe3epByapoB U 000pYI0BaHbI COEIMHUTEIbHBIMHI I'OJIOBKAMHU U 3arIyIIKAMHU.

[Tomauy BoAbI HA OpoOILIEHHE HA3eMHBIX (HaA3eMHBIX) pesepByapoB ¢ JIBX u 'K o6bremom

menee 5000 M2, a TakKe HA3eMHOr0 OOOPYIOBAHHS IOA3EMHBIX PE3EPBYApPOB JOIYCKACTCS
MpeayCMaTpUBaTh MEPEIBUKHOMN MOKAPHOU TEXHUKOM.

M.11 3anac Boxabl AJisi MPOTHUBOIOXAPHOW 3aIUTHI JODKEH OO0ECIedYrBaTh OPOIICHHE
3alUIIaeMOro 000pYAOBaHMs B T€UYEHHE PACYETHOT'O BPEMEHHU, HEOOXOIUMOTO IS TOATOTOBKU
K TYIICHUIO U HEMTOCPEICTBEHHO ISl TYIICHUS TTOXKapa.

M.12 Pacxon BOJABI HA CTAIMOHAPHBIC YCTAHOBKH OPOLICHUS JOJDKCH NPUHUMATLCA IJIA:

- HAPY’KHBIX YCTAHOBOK - MO amnmaparaM KOJIOHHOTO THUIIA, UCXOAS U3 CYMMBbI PacxXxoJ0B
BOJIbI Ha OXJIQXKJICHUE YCIIOBHO TOPSIIEH KOJIOHHBI U CMEXKHBIX C HEW KOJIOHH, PACIIOI0KEHHBIX
Ha PACCTOSIHUH MEHEE JIBYX JIMAMETPOB HauOOJIbIIIEH TOPAIIEH U CMEXHON ¢ HEH KOJIOHHBI;

- CBIPbEBBIX, TOBAPHBIX M MPOMEXKYTOUHBIX CKJIaJ0B (MapKoB) cO chepuuecKUMHU
pesepByapamu ¢ CYI' u JIBX nox naBneHuMeM, Ha OJHOBPEMEHHOE OpPOLIEHHE YCIOBHO
TOpSIIETO pe3epByapa U CMEXKHBIX C HUM PE3EpBYapoB, pPacCIOIOKEHHBIX Ha PACCTOSSHUU MEHEe
JMaMeTpa HauOOJIBLIET0 TOPSIIEro WIM CMEXKHOIO ¢ HUM pe3epByapa, a Uil TOpU30HTAIBHBIX
(IMIIMHIPUYECKHUX ) - corfiacHo Tabmuie M.1;

- CBIPbEBBIX, TOBAPHBIX U TPOMEXKYTOUHBIX CKJIAJOB (MapKoB) C Ha3eMHBIMU
(Haa3eMHBIMH) U30TepMHUYECKUMHU pe3epByapamu ¢ CYI Ha 0IHOBpEMEHHOE OpOIlIEHHE YCIOBHO
TOPSIIETO pe3epByapa U CMEXHBIX C HUM PE3€pPBYapOB, PACIIOIOKEHHBIX Ha PACCTOSTHUU TPEX U
MEHee AUaMEeTPOB HauOOJIBIIET0 FOPSILEro MM CMEXHOT0 ¢ HUM pe3epByapa.



Tabmuma M.1 - Yucino 0IHOBPEMEHHO

pe3epByapoB

OpOIIAEMbIX TOPU3OHTAIBHBIX (LMJIMHIPUYECKHUX )

Pacnonoxxenue pesepByapoB

OGbeM eMHUIHOTO pe3epByapa, M-

25 50 100 160 175 200
B omun psin 5 5 5 5 3 3
B nBa psina 6 6 6 6 6 6

M.13 HTeHCUBHOCTh TOAAYM BOJABI HA OXJIAXKJCHHE MOBEPXHOCTH OOOPYHOBAHUS JUIS
CTallMOHAPHBIX YCTAHOBOK BOZSHOIO OPOLIEHHUs NOJDKHA IPUHUMATHCS HE MEHEE HOPMATUBHBIX

3HAYeHUH, MPUBEICHHBIX B Tabiumax M.2 u M.3.

Tabmuuma M.2 - HopmaTuBHas HMHTEHCHBHOCTH OpPOIICHUS MOBEPXHOCTH 3alUIAEMOTO

o0opynoBaHus

HaunmenoBanue 060opyaoBaHust

HMHTEHCUBHOCTH MMOJAYX BOMIBI,

/(M2 -¢)
Coepuueckue n nmmHapudeckue pezepyapsl ¢ CYI u JIBX,
O] TABJICHUCM:
MOBEPXHOCTH 0€3 apMaTyphl 0,1
MOBEPXHOCTH B MECTaX PACHOI0KEHUS apMaTypbl 0,5
Komnonnsie anmapaTs:
C OTMETKHM YCTaHOBKH armapara 10 oTMeTKH 20 M 0,1
¢ oTMeTKH 20 M U CBBIIIIE 0,2




Tabmuna M.3 - HopmaTtuBHass MHTEHCUBHOCTh OPOIICHHSI HA3eMHBIX (HaJ3€MHBIX) pe3epByapoB
JUISl XpaHEeHUsI HePTH ¥ HEPTEPOTyKTOB

Crioco6 oporieHus pe3epByapoB WHTEHCHMBHOCTD NIOJaYH BOABI, JI/C, HA
OJIH METP JUTHHBI
OKPY>KHOCTH MOJIOBUHBI
TOPSIILETO OKPY>KHOCTH

pesepByapa COCEITHETo pe3epByapa

1 CranuonapHas ycTaHOBKA BOJSHOTO OPOILIECHHUS JIJIsI

pe3epByapoB BBICOTOM CTEHKH, M:

- bonee 12 0,75 0,30

- 12 1 MeHee u 715 pe3epByapoB C TUTABAIOIIEH KphIIIei 0,50 0,20

2 TlepenBrkHas moXKapHasi TCXHUKA 0,80 0,30

M.14 Py4yHOli MyCK NMCTAaHIIMOHHO YIPABISAEMBIX JaQETHBIX CTBOJOB W CTAI[MOHAPHBIX
YCTaHOBOK BOJITHOI'O OPOIICHUS JIOJKSH OBITh MPEIYCMOTPEH KaK HEIMOCPEJACTBEHHO C MECTa Y
KOJIBLIEBOM CETH MPOTHUBOIIOKAPHOTO BOJOIMPOBOJA 3a MpeIesiaMi OTOOPTOBKH 00OPYIOBaHUS
WINA 3alIUTHOTO OTPAXKICHUS PE3EPBYapOB Ha PACCTOSHUU HE MEHee 15 M OT 3aluiacMoro
000py/IoBaHUs, TaK ¥ JTUCTAHIIMOHHO M3 MIOMEIICHHS C TMTOCTOSHHBIM MPUCYTCTBUEM IIEPCOHATIA
(omepaTopHO¥t).

M.15 Tun, KOIMYECTBO MU OCOOEHHOCTHM PACCTaHOBKM OPOCHUTENEH CTallMOHAPHBIX
YCTaHOBOK BOJISHOTO OPOLICHMSI, @ TAaK)K€ PEXUM UX pabOThl (J1aBJICHHE NEpE] OPOCUTENSIMH,
pacxoJ BOAbBI, AMCIEPCHOCTh paclbLla) JODKHBI OBITH OINpPENEJeHbl HCXOAS U3 YCIOBHS
PaBHOMEPHOTO OpOILIEHUSI BCEX 3alMIIAEMBIX MOBEPXHOCTEH C 33aJaHHOW HMHTEHCHUBHOCTHIO,
o0ecreunBarolel TeIIOBYIO 3alUTy 000pYA0BaHUS.

Ipuiaoxenne H

MeTton onpenesienusi TpedyeMoii 6e30MacHoi NJI0MIAAN pa3repMeTU3anuu

Hacrosmuit MmeToy ~ mpenHazHadeH Il ONpeAenieHUs ~ O€30MacHOM  TUIOIIaau
pasrepMeTu3anuy  00OpYyJIOBaHUS H TIOMEIICHWH (Takas TIUIOMaaAbh COpPOCHOTO CEYEHUSs
MPEIOXPAaHUTENHFHOTO YCTPOICTBA, BCKPHITHE KOTOPOMl B MpoOIlecce CrOpaHHUs CMECH BHYTPHU
000py/IOBaHUs WM IIOMEIICHUS IT03BOJISIET COXPAHHWTHh TIOCICIHUE OT pPa3pyIICHHUS WIN
nedopMaruu), B KOTOPHIX OOpAIIalOTCs TOPIOYME Ta3bl, KUJIKOCTH WM MBUIH, CIOCOOHBIE
CO3/1aBaTh C BO3JyXOM B3PBIBOOIACHBIE CMECH, CTOpAIOIIME JJAMHHAPHO WM TypOyJIEHTHO BO
(GpOHTATBHOM peXKUME.

Merton He pacipocCTpaHdACTCA Ha CHUCTCMbI, CKIIOHHBIC K JACTOHAIUH WA O6’bCMHOMy
CaMOBOCIINITaMCHCHHIO.



H.1 Cymnocth MmeToaa

be3onacHyto miomanp pasrepMeTU3alMy OHPEAEIAIOT 0 pacdeTHbIM (opmyrnam Ha
OCHOBE JIaHHBIX O IapaMeTpax o00OpylOBaHMs, IOKa3aTeNAX I10KapO-B3PbIBOOIACHOCTH
TOpPIOYMX CMECEH, YCIIOBUSAX BO3SHUKHOBEHUS U Pa3BUTHUS IIpOLECCa.

Mertox ycTaHaBIMBaeT 3aBUCHMOCTH 0O€30ITacCHOW IUIOMIA M pa3repMeTH3auK OT o0bema
000OpyJOBaHUS WIA TIOMCIICHUS M MAaKCUMAaJbHO JOIYCTHMOIO [aBICHUS BHYTPH HETro,
JaBJICHUSA u TCMIICPATYPhI TEXHOJIOTHYECCKON CpCabl, TCPMOANHAMHUYCCKUX u
TEPMOKMHETHYECKHX  IApaMETPOB  TOPOYEH  CMECH, YCIOBHH  HCTCUCHHUS, CTEICHH
TypOYJIEHTHOCTH.

H.2 ®opmyasl  jaiasa  pacuera  0e30macHO  IUIOMIAAH  pa3repMeTH3aLMU
T€XHOJIOTHYECKOT0 000PYA0BAHMS C rA30IAPOBLIMHU CMeECSIMU

H.2.1 bezonacHyto miom@aap pasrepMeTU3alul TEXHOJIOTHYECKOIo O00OpYJOBaHUS C
ra3onapoBbIMU CMECSIMU ONPEACNAIOT 10 CIEAYIOIUM Oe3pa3MEepHbIM KpUTEpUATbHBIM
COOTHOILIEHUSIM:

o LD
JE T, -1 (H.1)
JUIS COCYZIOB, PACCUMTAHHBIX HAa MAaKCHMalbHOE OTHOCHTEIBHOEC [aBJICHHE B3PbIBa

1 < Ty, =2 (IpH OTHOBPEMEHHOM BBIIOJIHEHNH YCIOBHSA Py = 2P").

. (H.2)
AJIL COCY 0B, BBIACPKUBAIOMIUX JTABJICHUC B3pPbIBa B TMAIIA30HC OTHOCUTCIIBHBIX 3HAauYCHUM
2 < Ty, <Th,.

B popmynax H.1 m H.2 npunarel crnenyromue o0o3HayeHUs (MHAEKCH i, &, & ,
# OTHOCSITCSL COOTBETCTBEHHO K HAyaJbHBIM IIapaMeTpaM, IapamMeTrpaM Toprouel cMmecH,
XapaKTEpUCTHUKAM T'OPEHHUS B 3aMKHYTOM COCYJI€, MAKCUMAJIBHBIM JIOIIyCTUMBIM 3HAUECHUSM):

M, = 2
™ Py - OTHOCUTCIIbHOC MAKCHUMAJIBHO HOIIYCTUMOC JAaBJICHUC B COCYIC, KOTOPOC HE

MPUBOANT K €ro AehopMaivu U (WIN) pa3pylICHHIO;

Py - a0CONIIOTHOE MAaKCHUMAJIbHO JAOINYCTHMMOE JaBJIEHUE BHYTPU COCYZAd, KOTOpPOE He
MPUBOJUT K ero nedopmanuu U (Uian) pazpyuienuio, [1a;

P; - abCOMIOTHOE HayallbHOE JaBICHUE TOpPIOYEH CMECH B ammapare, NpH KOTOPOM
IPOMCXOJUT HHUIIMUPOBaHUE ropenus, [1a;

f
P - abCOJIFOTHOE JTaBJICHHE B IPOCTPAHCTBE, B KOTOPOE MPOUCXOAUT UCTCUCHHUE, B MOMEHT
JMOCTIIKEHUSI MaKCHMaJdbHOTO JaBIIEHHS B3pbIBa BHYTpH ammapara (atMmocdepa, OydepHas
€MKOCTh 1 T.I1.), [1a;

_Fr
h p; -~ OTHOCHTENILHOE MAKCHMalbHOE JABJCHHE B3pbIBA JIAHHOW TOpiouell cMecH B

T



3aMKHYTOM COCY/IE;

P - aOCOIIOTHOE MAaKCUMAJIbHOE JJaBJIIEHHUE B3pbIBa JaHHOW TOPIOYEN CMECH B 3aMKHYTOM

cocyJie TPy HavYaJbHOM JaBJieHuu cmecu &, [la;

E; - xo>()PULMEHT pacIIMpeHts IPOAYKTOB CTOPAHUS CMECH;

X - paxTop TYpOYNEHTHOCTH, MPEACTABISAIOUUI COOOM B COOTBETCTBHM C MPHUHIMIIOM
['yu-MuxenbcoHa OTHOILIEHHE JEUCTBUTEIBHONW MOBEPXHOCTH (pOHTA IUIAMEHH B ammapare K
MOBEPXHOCTH C(hepshl, B KOTOPYIO MOKHO cOOpaTh MPOAYKTHI CTOPAHUS, HAXOSIIUEC B TaHHBIN
MOMEHT BPEMEHH BHYTPH COCY/A.

Komuiekc nogobust # npeacraBisieT co00M € TOYHOCTBIO /10 IOCTOSTHHOIO MHOXKMTENIS
MPOU3BE/ICHUE JIBYX OTHOIICHUN - 3((EKTUBHON IUIOMIAAN pa3repMeTH3aluu K BHYTPEHHEU
MOBEPXHOCTH C(HEPUUYECKOTO COCy/a PaBHOTO 00BEMa M CKOPOCTH 3BYKa B MCXOJHOW CMECH K
HAYaJIbHOW HOPMAaJIbHOM CKOPOCTH MJIAMEHHU:

0,5
W = ! _HE ATy L
oM 0T | Sy, (H.3)

rae H- koaddummeHT pacxona NMpU UCTEUYCHUU CBEXKEW cMecH W (WIIM) MPOJYKTOB CrOpaHUs
yepe3  YCTPOMCTBO  B3pbIBOpaszpekeHus  (MpeAoXpaHuTeNlbHas  MeMOpaHa,  KIamaH,
pa3repMeTu3arop u T.11.);

F - m1omazp pasrepMeTH3anuy (COPOCHOTO CeueHus), M 2 ;

I - MakCUMaJbHBI BHYTpEHHMH 00BEM cocyla, B KOTOPOM BO3MOXKHO 0Opa3oBaHue
ropiodeii ra3onapoBoii cMecH, M ;

R - yHUBepcaibHas ra3oBas nocrostHHast, pasHas 8314 Jx/(kmomns-K);
Ty - TeMIleparypa roprodeit cmecu, K;
AM; - monexynsapHas Macca roprodeii cMecu, KI/KMOJIb;

Su,- - HOpMaJbHasl CKOPOCTh pPAacCOpOCTPaHEHWs IUIAMEHU IPH HadalbHBIX 3HAYCHUSAX
JABJICHUSI U TEMIIEPATypbl TOproYeii cMecH, M/C;

T - yucno "mu" (3,14).

H.2.2 ®opmynst H.1 1 H.2 MoryT OBITH HCTIONB30BAHBI KaK IS ONpeeTIeHHs Oe30MMacHOM
IUIOMIAAN  pa3repMeTu3alud & TMpU [POSKTUPOBAHMU  anmapaToB IO MAaKCUMAJIbHO

JOTYCTUMOMY OTHOCHUTEIFHOMY JaBJICHHUIO B3pbIBa B HEM My (mpsiMas 3ajnava), Tak W JUid
ONpEeNENeHUsT MAaKCUMaJbHO JOIYCTUMOIO HA4YaJbHOIO JIaBJIEHHWs TOpHOYEeN cmecu Fi B

amnmapare, pacCUMTaHHOM Ha MAaKCHMAJIbHOE JaBJIIEHUE P , C YK€ HMEIOIUMCS COPOCHBIM
JIFOKOM IUIOIIAJbI0 7 , HAapUMep IpY aHaju3e aBapuil (oOpaTHas 3a1aya).

H.2.3 ®opmynst (H.1) u (H.2) oxBaTpiBaloT BeCh AMANA30H BO3MOXHBIX IaBJICHUU B



000pYIOBaHUH C PA3TMYHON CTEMEHBIO HETEPMETUHIHOCTH | My = T,y

H.2.4 TounocTs onpeneneHus AuaMerpa COPOCHOTO CEUEHHUs MO MHXKEHEPHBIM GopMyam
H.1, H.2 B cpaBHEHUHU C TOYHBIM KOMIBIOTEPHBIM pPEIICHUEM CUCTeMbI Iud(epeHInaIbHBIX
YPaBHEHUI JUHAMUKH Pa3BUTUS B3pbIBA cOCTaBiseT 0koyio 10%.

H.3 Ctenens BJMSIHUA Pa3jJM4YHbLIX MapaMeTPoOB Ha 0€30MacCHYW ILIOAAb
pa3repMeTH3alMH TEXHOJIOTHYECKOr0 000PYy10BAHMS € Ta30APOBbIMH CMECAMM

H.3.1 B HacTosiieM MeTo/ie peain30BaH MOAXO0]] K pacyeTy IUIOIMAan COPOCHOTO CEYCHHUS,
3aKIIOYAIONIUICS B y4YeTe BIHMSHHS pAa3JIUYHBIX IMapaMETPOB W YCIOBHA Ha O€30IacHYyIO
IIOMIA/Ib Pa3TePMETU3AIHNHA TOCPEICTBOM COOTBETCTBYIOIIETO W3MEHEHUsT 3((HEKTHBHOTO
3HaueHUs (pakTopa TypOYJEHTHOCTH (OTHOIICHHE (DaKTOpa TypOYJEHTHOCTH K KOI(P(HUIIMECHTY
pacxoja).

H.3.2 Pacuer Oe30macHO# IUIOMAAN pa3repMETHU3ANNHA MTPOBOJUTCS, KaK MPABHIO, IS
HanOoJiee OMacHbIX (OKOJIOCTEXMOMETPUYECKOIO COCTaBa) CMECed, ecii He JoKa3aHa
HEBO3MOXXHOCTh UX 00pa30BaHUs BHYTPH 3aIIUIIAEMOT0 00BEKTA.

H.4 HezaBucumocts ¢akropa TypOYJeHTHOCTH OT YCJOBHIi pa3sBUTHS B3pbiBa B
T€XHOJIOTHYECKOM 000PYI0BAaHHU C ra30NMapoBbIMH CMeCSIMH NMPH TOYEYHOM HMCTOYHHKeE
3a:KUTaHUS

H.4.1 3aBucumocTth pakTopa TypOYJICHTHOCTH OT YCIIOBHI Pa3BUTHS TOPSHHSI MOXKET OBIThH
NpeJICTaBJICHA JIJIS TTOJIBIX 00BEKTOB (hOPMYITOi

_ 7 Ty = Ty
1=t (14 gy |as vea ) (14)

rae @, @, o3, @4- SMOMpUYecKue KodhUIMEHTH, onpeaensemsbie mo tadbnuue H.1.

Ta6muma H.1 - Dmnmpudeckne kodQHIHEHTH 11s pacueTa GakTopa Typ6yieHTHOCTH !

VcinoBus pa3BUTHSI TOPEHHS DOMnupryecKkue K03 HUIUEHTHI
cd] ] 23] i
O6beM cocyaa ¥ 10 10 M3, cTeneHb HerepMETHYHOCTH 0,15 4 1,0 0,0
F %587 10 0,25

O6wem cocyna # 10 200 M3, 1 < T, =2:

HaYaJIbHO OTKPBIThIE COPOCHBIE CEUCHUS 0,00 0 2,0 0,0

HAYaJIbHO 3aKPBIThIE COPOCHBIE CEUCHHS 0,00 0 8,0 0,0

O6beM cocyaa ¥ 10 200 M3, 2= T0,,, =T,




HaYaJbHO OTKPBIThIC COPOCHBIC CCUCHUS 0,00 0 0,8 1,2

HAYaJbHO 3aKPbIThIC COPOCHBIC CEUCHHS 0,00 0 2,0 6,0

O6beM cocyaa 10 10 M3 ; cTeneHb HErepPMETUYHOCTH
77175997 1o 0,04; Hammaue cO6pocHOro TpyboIpoBoIa,

1<, <2:
0€3 OpOIICHUS UCTEKAIOIIUX Ta30B 0,00 0 4,0 0,0
C OPOIICHUEM UCTEKAIOIIHUX Ta30B 0,15 4 1,0 0,0

1l lInst oTcyTcTBYIOIMX B TabIMIE YCIOBUA Pa3sBUTUsS TOPEHMs, HAPUMEP JUIs 000pyI0BaHUS
oobeMoM Gonee 200 M7 | (akTop TypOYIEHTHOCTH ONPENEISIOT SKCIEPTHO. B TakuMx cirydasx
(00bexTBI 06BeMOM Gostee 200 M2, 0OBEKTHI ¢ BHYTPEHHUMH 3JIEMEHTAMU U CTPYWHBIM U IPYTHMHU
BUJIaMH 32)KUTaHHs, a TaKKe HMHEPIMOHHBIMH COPOCHBIMH JJIEMEHTaMH M T.I.) OMpE/CICHHE

0e30MacHOi IUIONIAIU pa3repMETU3allMU CIEAYeT OCYIISCTBIAThL C MCIOJIB30BAHUEM IPOTpaMM
pacdera TMHAMUKHU B3pHIBA.

JIn1st oJbIX anmapatoB 06beMoM MeHee 1 M3 dakTop TypOyJAEHTHOCTH X COCTaBiseT OT |
o 2.

C poctom oObema ammapata (GakTop TYypOYJESHTHOCTH YBEIMYUBACTCS W JUIS TIOJBIX
anmapaToB o6beMoM okono 10 M ¥ cocraBmseT oT 2,5 10 5 B 3aBHCHMOCTH OT CTEICHH

HETCpMCTUIHOCTH (OTHOH_IeHI/Ie o Vu’ﬁﬁ?) arrapara.

Jlnst cocyoB o6BemoM 10 200 M7 pa3midHOii GOPMBI ¢ HE3HAUNUTENEHEIME BCTPOCHHBIMH
BHYTpPb JIEMEHTaMU (akTop TypOYIEHTHOCTH HE MPEBBILIAET, KaK MpaBuio, 8.

H.4.2 Bausiaue ¢opmsl anmapara

Jnist annaparoB ¢ COOTHOLIEHUEM JTMHBI K JUaMeTpy 10 5:1 MOXKHO cuMTaTh, 4yTo Gopma
anmnapara He BJIMAET Ha 3HaueHue (axTopa TypOYJIEHTHOCTH, T.K. YBEJIMUYEHHUE MOBEPXHOCTHU
IUIAaMEHH U3-3a2 €ro BBHITATMBaHMA MO (opMe amnmapaTa KOMIIEHCHPYETCS YMEHBIIEHUEM

IMMOBEPXHOCTHU B PEIYJILTATEC Ooiee PAHHETO KaCaHUMA IJIaMCHU CTCHOK COCyaa.

H.4.3 Binsiaue HadanpHON TepMeTH3aluy anmnapara

JIns moeIX  anmapaToB o6seMoM 10 200 M ¥ ¢ HayambHO OTKPBHITBIMH COPOCHBIMH
CEYCHUSIMU, HANpHUMEp JIOKaMH, 3HaueHue ¢dakTopa TYpOYJIECHTHOCTH, KaK TMPaBHIIO, HE
MpEeBBIIAEeT 2; AJS allaparoB ¢ HAYaldbHO 3aKPBITHIMH COPOCHBIMH CEYEHHUSIMH (MEMOpaHBI,
pasrepMeTH3aTophI U T.J.) HE IPEBBIMIALT 8.

H.4.4 Bnusaue cTerneHy HErepMeTUYHOCTH amnmnapara & | 70,667

VYBenu4yeHue CTeNeHn HETepMETUYHOCTH FiphieT g 10 paz or 0,025 nmo 0,25, uyto



paBHO3HAYHO YBEIMYEHUIO IUIOLIaAM pasrepmernsauuu B 10 pa3 [uid OJZHOTO M TOTO XK€
amnmapara, NMPUBOJIUT K Bo3pacTaHuio (akTopa TypOYJIEHTHOCTH B 2 pasza (sl ammaparoB

o6bemoM okoio 10 M7 ¢ 2,5 1o 5).

H.4.5 Bnusinue MakcUMallbHO JONYCTUMOTO JaBJIGHUs B ammapaTre (KOppelupyeT cC
BIIMSIHUEM JIaBJICHUS pa3repPMETU3ALINH ).

[Ipu yBenMueHUH OTHOCUTEIBHOTO MAKCHUMAJIbHO JIOMYCTUMOIO JIaBJICHUS BHYTpPHU
ammapara (IPOYHOCTH armapara) B jauanazoHe | <7, = 2 ¢akrop TypOyJIEHTHOCTH HE

n3mensercsa. C POCTOM OTHOCHUTECIBHOI'O MAaKCHUMAJIBHO JOIIYCTHMOI'O JAaBJICHHSA BBILIC Moy = 2

(o Ty =T, ) nud HAYaIbHO OTKPBHITBIX COpPOCHBIX CcedeHUN (GakTop TypOYJIEHTHOCTH
cHmkaetrcss ¢ 2 go 0,8, s HayaabHO 3aKPBITHIX - ¢ 8 110 2. DTOT pe3yabTaT COrJIACyeTcs C
(GU3HYECKUMU TIPEJCTABICHUSIMUA O TOM, YTO TpH OOJBIIEM 3HAYCHUHM IABJICHHS, KOTOPOE
BBIIEP)KMBAET ammapaT, MEHbIIe IUIoH[aab COPOCHOTO Ce4YeHMs, a CJel0oBaTelIbHO, (POHT
TJIaMEHU TTO/IBEPTaeTCsi MEHbIIEMY BO3MYIIAIOIIEMY BO3CHCTBHUIO.

H.4.6 Bnusinue ycinoBuil HCTEUEHUS

Ecnu ucredenue roprodeil cMecu U MPOYKTOB CrOPaHUs OCYILIECTBIISETCS Yepe3 COPOCHOM
TPYOOIIPOBO/JI, PACIOIIOKEHHBII 32 pa3repMETHU3UPYIOLIUM JIEMEHTOM M MMEIOIIMHA THuaMeTp,
NpUOJIM3UTENIFHO  PaBHBIA  TUAMETpPy COpPOCHOTO OTBEpCTHS, TO 3HaYeHHe (akropa

TypOYJIEHTHOCTH BHE 3aBUCHMOCTH OT oObeMa cocyza oT 10 o 15 M* mpuHMMaeTcs paBHbIM 4

(7151 COCYZIOB CO CTEMEHBI0 HETePMETUYHOCTH F | 88T o p 0,015 mo 0,035, xorna ocHaIIeHHUE
COCYZIOB COPOCHBIM TPYOOIIPOBOJOM OMPAaBIAHO MO COOOpPAKEHUSIM PA3yMHOT'O COOTHOILIEHUS
XapaKTEPHBIX Pa3MEPOB COCYyIa U TPYOOTIPOBOIA) IPH YCIOBUU Ty = 2.

[Ipu ocHamieHUN CHUCTEMBbl pa3repMEeTH3allMd OpPOCUTENIEM MM JPYT'MM aHaJIOTHYHBIM
YCTPOMCTBOM, YCTaHOBJIEHHBIM B TPYOOIPOBOJE HEMOCPEACTBEHHO 3a pa3repMeTH3aToOpOM st
[0JJauy XJIaJareHTa B HCTEKAIOIyI0 U3 anmnapara cMech, (pakTop TypOyJIEHTHOCTH MPUHUMAETCS
TaKUM K€, KaK TpU MCTEUEHHWU HEMOCPEJACTBEHHO W3 ammapata B arMmochepy. Dddekt
MHTEHCU(UKAIIMY TOPEHUs B ammapaTe NMpu cOpoce razoB yepe3 TpyOONpoBOjA HcCUe3aeT Mpu
yBEJIMYEHUH JaBlieHus pasrepmerusanuu 1o 0,2 Mlla npu HauansHOM nasnenuu 0,1 Mlla.

H.4.7 Bnusiaue ycnoBuii pasrepMeTHu3aliid, MTHOBEHHOE BCKPBITUE COPOCHOTO CEUYEHUs
NOBBIIIAET BEPOSITHOCTb BO3HMKHOBEHHUS BUOpAIlMOHHOIO TOpPEHMs BHYTPU ammapara.
AMIIIUTYAa B aKyCTHYECKOW BOJIHE BUOpPAIMOHHOIO ropeHus Mmoxker nocturate +0,1 Mlla.
[lepememmBanue cmecu, HampuMep, BEHTWJIATOPOM, IMPHUBOJUT K YMEHBIICHHMIO KOJIEOAaHUH
JTaBJICHMUSL.

H.4.8 Bnusinue npensTcTBUi U TypOyIM3aTOPOB

Bormpoc o BIustHUM pa3au4HbIX MPENSATCTBAN, PACIOJIOKEHHBIX HA IIyTH PaCIPOCTPAHEHUS
IUIAMEHHU, W TYpPOYJIEHTHOCTH B CMeCH IMepel (GPOHTOM IUIAMEHHU SBISIETCS OJIHUM W3
ompenensomux B BbIOOpe ¢akTtopa TypOyneHTHOCTH. Hambonee mnpaBUIBHBIM METOIOM
onpezaeneHus Gakropa TypOyIEHTHOCTH NMPU HAIMYUHU BHYTPH amnmapara CJIOKHBIX MPETsITCTBUN
U TypOyJHM30BaHHOW CMECH MOKET CUMTAThCS METOJ, OCHOBAaHHBIN Ha CpaBHEHUHU PACUETHON U
AKCIIEPUMEHTAIHHON JUHAMUKH POCTA JaBJICHUS (3aBUCUMOCTh JIABJICHHE - BPEMSI).

NwMeromuecs naHHble  yKas3bplBalOT, YTO YCKOPEHWE IUIAMEHM Ha  CIELHAIbHBIX
TIpenATCTBUAX focTHraeT X =15 u Gomee yxke B cocynax 06beMoM 0koyto 10 M- .



J1Jis yTaeBOIOPOIOBO3AYIIHBIX CMeced TypOYJICHTHOE paclpoCTpaHeHHE IUTAMEHU C
ABTOHOMHOHM TeHepauueil TypOyJeHTHOCTH BHYTPHM 30HBI TOPEHHS XapaKTepU3YeTCs
MaKCUMaJIbHBIM (PaKTOPOM TYpOYJIIEHTHOCTH, OKOJIO A = 4.

[Tpu UCKYCCTBEHHO CO3/1aBaeMOi M30TPOITHONW TypOYJIEHTHOCTH MaKCHMaJIbHOE 3HAUYEHUE
(dakTopa TypOYJIEHTHOCTM IIpM TOYEYHOM 3aXUraHMM He ImpeBbluaer 4-6. JlanbHeiee
YBEIMYEHUE CTENICHU U30TPOITHON TYpOyIEHTHOCTH PUBOIUT K TallleHUIO IJIAMEHHU.

Jl1g cocyioB CO BCTPOEHHBIMU U TOABM)KHBIMHM JJIEMEHTaMH, BJIMSHHE KOTOPBIX Ha
3HaueHue ¢akTopa TypOYJICHTHOCTH HE MOKET OBITh B HACTOSIIIEE BpEMs OLIECHEHO, HalIPUMED, C
UCTIOJIb30BAaHUEM JIUTEPATYpPHBIX JaHHBIX MM OSKCHEPTHBIM METOJIOM, BBIOOp (hakTopa
TypOYJIEHTHOCTH JOJDKEH OIpaHMYMBATHCS CHU3Y 3HaYeHHeM X = 8.

H.4.9 Kosddumnuent pacxona H

Koadduument pacxona H sBusercs SMIUPHYECKUM KOIPPHUIMEHTOM, YUUTHIBAIOIINM
BIIMSHUE DPEAJIBbHBIX YCIOBUM MCTEUYECHHs HA pPACXOJ Tra3a, ONPEICICHHBbIM I10 HW3BECTHBIM
TEOPETUUYECKUM MOJEIBHBIM COOTHOLICHUAM.

JIns mpejoXpaHUTEeNbHBIX ~ MeMOpaH M pa3srepMETH3HPYIOIIMX  YCTPOMCTB ¢
HETIOCPECTBEHHBIM COPOCOM TPOJIYKTOB Cropanus B arMocdepy, kak npasuio, H=0,61. [Ipu
HaJIMYUKM COPOCHBIX TpyOorpoBogoB Hot 0,4 mo 1 (Bkirouas ciaydail ¢ rmojmadeil XiajgareHra B
TPYOOIIPOBO] HETTOCPEICTBEHHO 32 MEMOPaHOM).

3navyenne ko3 duimenTa pacxoga Bo3pacTaeT B yKa3aHHOM JHMAIA30HE C YBEIHMYCHHEM
CKOPOCTH MCTEUYECHHS U TEMIIEPaTyphbl HCTEKAIOIIETO ra3a ¢ pocToM (GakTopa TypOYIEHTHOCTH.

[Ipoussenenue kodduirenTa pacxoaa Ha IUIOMAAbL pasrepmerusanun He¥ npencrasnser
c000i1 3¢ PexTUBHYIO MIOMIAAb PA3TePMETU3AIINN.

H.4.10 Ananor npunnuna Jle Illarense-bpayna
CornacHo kputepuaibHoMy cooTHouieHuto (H.1) oTHocuTenbHOE N30BITOYHOE 1aBICHUE

2

1
M=V ~107 ] (H.5)

Teopernueckne U 3IKCHEpPUMEHTANbHbIE HCCIEOBAHUS Ipollecca CropaHMsl raza B
HErepMETUYHOM COCYyJl€ NO3BOJIMIM YCTaHOBUTH aHaynor mnpuHuuna Jle Illarense-bpayna:
ra3oJlMHaMUKa TOpEHUsl ra3a B HErepMETHMYHOM COCYyJ€ pearupyeT Ha BHEIIHEEe W3MEHEHHE
YCIOBUH MPOTEKaHMsI Mpoliecca B TOM HalpaBIE€HUH, NPU KOTOpoM 3((eKT BHEUIHero
BO3JCHCTBUS ocnabnsgerca. Tak, yBelIMUEHUE C LEIbI0 CHIDKEHHUS JaBJieHHs IUIOIAaIU
pasrepMeTH3anum F B JecsATh pa3 B cocyle obbeMoM mopsaka 10 M compoBosaercs
yBenuueHueM ¢akropa TypOynuzanuu B JBa pasa. dusmueckoe oO0bsICHEHHE HaOII01aeMOro
SBJIEHUSI JIOCTaTOYHO TMPOCTOE: C YBEIMYEHHWEM IUIOUIa[M pa3repMeTH3aluud BO3pacTaer
BO3MYIIAOIIee BO3AeicTBHE Ha (PPOHTE MIIaMEHHU.

H36bITOUHOE JaBJICHUC KOPPCIUPYCT CONNIACHO KPUTCPUAIBHOMY COOTHOMICHUIO II.5 ¢

2
otHomieHueM [ %/ L), a He mpocto X . Kak mokaszamu wmcciieoBaHus, YMEHBIICHHE pa3Mepa

SUEHKN TYpOYIH3UPYIOIIEH PEIIeTKH, MPUBOIAIIEH K Bo3pacTaHuio ¢dakTtopa TypOynHu3anuu B
1,75 pa3a (c 8 no 14), compoBOXKAaeTCsl CYLMIECTBEHHO MEHBUIMM YBEIMYEHHEM OTHOLICHUS



X/ - mump B 1,11 pasa. CkazaHHOe HEOOXOAUMO YUHTHIBATH NMPH (PAKTOpe TYpOYIEHTHOCTH
1Z5.

H.5 Onpenenenne HOPMaJbHOH CKOPOCTH  pPACHpPOCTPAaHEHHMsl IUIAMEHM H
TePMOAUHAMHYECKHUX NIAPAMETPOB

H.5.1 HopmasibHast CKOpPOCTBh XapakTEepU3YeT PEAKIMOHHYI CIOCOOHOCTh TOPHOYHMX
ra3oBBIX CMeceil Mpu (POHTAIBHBIX PEXKHMax TopeHus. Hambosee MmepcreKTUBHBIM SIBISIETCS
AKCTIIEPUMEHTAIBHO-PACUYECTHBIA METOJ] ONTHMH3AIIUH, TTO3BOJISIOIINKN ONPEACIISTh HOPMAIBbHYIO
CKOPOCTh B OOMOE TOCTOSHHOTO 00beMa B IIMPOKOM JHara30oHe TEeMIEparyp W IaBJICHUU.
Meton n3noxed B OCT 12.1.044.

Bxonsmas B kputepuanbhbie cootHomenus H.1 m H.2 B cocraBe kommiekca momoOus

W (cootHomenue H.3) HopMmanbpHas CKOPOCTh pacHpOCTPaHEHUs IUIAMEHU Su,- IIPU JIABJIICHUM U
TEMIEpAaType, COOTBETCTBYIOIMX Hayaly pa3BUTHS Ipoliecca TOpPEHHs, MOXKET ObITh
olpeieieHa HKCIEPUMEHTAIBHO WM B3Ta U3 HAyYHO-TEXHUYECKOM JIMTepaTypsbl, Mpolleen
OLICHKY JOCTOBEPHOCTH IPUBEACHHBIX B HEH JaHHBIX. ECIIM 1aHHBIE 110 HOPMAJIbHOW CKOPOCTH
IOpU  XapakKTEpHbIX JUId TEXHOJOTMYECKOro Ipoliecca JaBileHUs # U TeMIeparype
T OTCYTCTBYIOT, TO B OIPaHUYEHHOM JHAla30HE SKCTPANOJISALUM MOKHO BOCIIOJIB30BAThCS IS
OLeHKH (OpMYIIOit

o
I
R it I
u; Uy 7 T o (H.6)

rae Su‘, - U3BECTHOE 3HAYEHNE HOPMAIBHOM CKOPOCTH MIPH JABJIECHAN P[ U TEMIEPATYpE 10;
MU M - COOTBETCTBEHHO O0apUUECKUN U TeMIIepaTypHBIN [TOKA3aTEeNH.

B nuanazone masnenmit ot 0,04 go 1,00 MIla u temneparyp ot 293 no 500 K mnsa
CTEXMOMETPUUYECKHX CMECEl MeTaHa, MpOoIaHa, NeKCaHa, TelTaHa, alleTOHA, U30IpoIaHoja U
OeH301a C BO3AYyXOM OapWYecKuil IMOKa3aTedb C POCTOM JIaBJICHUS M TEMIIEPATyphl CBEXen
CMECH YBEJIMUYMBAETCS M HaxoauTcs B Auamasone or 3,1 mo 0,6. IIpu 3HaueHuUsX OaBiIeHUS U
TEMIEpaTypbl, OMM3KUX K aTMOC(HEpHBIM, OapHUeCKUil U TeMIlepaTypHBIA TMOKa3aTenu AJis
TOPIOYMX MMAPOBO3IAYIIHBIX CMECEH MOTYT OBITh TPHUHATHI B TEPBOM MPUOTMHKCHUH
COOTBETCTBEHHO paBHbIMU % =-0,5u w2 =2,0.

H.5.2 TepmoauuaMudeckue napamerpbl £y, T, , Y5 ONPENENAIOT TEPMOJAMHAMUIECKMM
pacyeToM.

Kosdpuuuent paciuupenus £; paBeH M0 onpeaeaeHuIo

My T

rae 25 u Mp, coorBercrBeHHO TEMIEpAaTypa M MOJIEKYJSpHAs Macca IMPOLYKTOB CrOPAaHHMS

TOpIOYEH CMECH.
MonexyssIpHyI0 MacCy CMECH UCaIbHbIX Ta30B A , KI/MOIIb, ONPEACISAIOT 10 (popmyiie



M;?Mj.mj’ (1)

rac MJ’ " HJ' - COOTBCTCTBCHHO MOJICKYJIApHAasds MaCcCa W MOJIbHAsA OOJIA J -'0O KOMIIOHCHTAa

CMECH.
KoaddunmenT pacimpenuss MokeT OBITh TakKe ONpeAesieH U3 MPHUOIMKEHHOTO
ypaBHEHHS
m, —1
B =1+
Y, - (H.8)

B tabinue H.2 npuBeneHbl paccUMTaHHBIE 3HAUEHUS TEPMOJMHAMHUYECKHUX IapaMeTpOB
JUIsL HEKOTOPBIX CTEXMOMETPHUYECKUX ra30MapOBBIX CMECEH B NPEANOIOKEHUH, YTO MPOLYKTHI

CrOpaHUs COCTOST M3 CAEAYIOIUX 19 KOMIIOHEHTOB B rasopoi Qaze: Hy, HoO | COy Iy
-"&"I- ) c 1 H 1 O ) N ) CI:::] 1 CH4 1 HCN ) l:::lz 1 03 ) OH ) NO ) NDE ) IqHE ) HIJDE .

CrexuoMerpuueckas KOHILIEHTpalusi Troproodero Py B BO3AYXE CpeAHEW BIIAXKHOCTU

OIpeIeTIsIach MO U3BECTHOU opMyIie

_ 100
484458 +1 (H.9)

rie P - crexuomerpuyeckuii Kod(pdUIMEHT, paBHBIA KOJIUYECTBY MOJIEKYI KHCIOPO.A,
HEOOXOAUMBIX ISl CTOPAHUSI OJTHOM MOJIEKYJIBI TOPIOYETO.

CT

Tabmuna H.2 - PesympTaTel pacuera 3HadeHmit M, , ¥y, &, Toou 8, ns HEKOTOPBIX

CTEXMOMETPUYECKUX ra30MapoBbIX cMeced npu HayaibHOM nasieHuu 0,1 MIla u temnepatype
298,15 K

I'oprouee dopmyna Por, % T, Y E T, &, M/c
00.
Meran CH, 9,355 8,71 1,25 7,44 2200 0,31
[Iponan CsHy 3,964 9,23 1,25 7,90 2240 0,32
H-I'excan CeHia 2,126 9,38 1,25 8,03 2250 0,29
H-I'entan CaHy g 1,842 9,40 1,25 8,05 2250 0,30
AneToH ZHg O 4,907 9,28 1,25 7,96 2240 0,32
W3onpomnanon CaHz O 4,386 9,34 1,24 8,00 2220 0,30
benzoun CgHg 2,679 9,30 1,25 7,99 2320 0,36




JIns MHOTOKOMIIOHEHTHBIX CMECEH M CMECEH, MPOBEAEHNUE PACUETOB MO KOTOPBHIM IO TEM
WM WHBIM TMPUYMHAM BBI3BIBACT TPYAHOCTH, OMPEACICHUE MAaKCUMAIBHOTO OTHOCUTEIBHOIO

nanenust T, | a cieJoBaTeNbHO, U Kod(uimenTa pacimpenns Zyno ¢opmyne H.8 mposoasT
no cootBercTBytomei Mmeroauke ['OCT 12.1.044.

H.6 ®opmyasbl 1A pacyera 0e30MaCHON MJIOIIAAU Pa3repMeTU3alun 000pya0BaHUs
U NIOMelIeHN i, B KOTOPBIX 00paniaercs roproyas nbljib

H.6.1 Pacuer Oe3omacHOW IIOImMIAad pa3repMeTHU3AIMd  HHU3KOMPOYHBIX 3aMKHYTBIX
000JI04€K, HE BBLIEPKUBAIOIIUX H30bITOUHOE naBieHue cBbimie 10 klla, mpousBoaurcs mo

bopmyie

Fo 5
B (H.10)

rae X - OesomacHas IUIOMIANb pa3repMeTH3anuu (CyMMapHas IUIONIA/b JIETKOCOpachIBaeMbIX
TIOKPBITHIA), M <}
' - KOHCTaHTa, onpenensieMas o tabmauue H.3;

F, - nnomans BHyTpeHHEH OBEPXHOCTH 3aMKHYTOH 000I0UKH, M 2,

Sinax ¥ - MAKCHMAIBHO JIOITYCTUMOE M30BITOYHOE JaBJICHHE B3PbHIBA MBUIM B 3alIHIAEMOM
o0beMe Mpu HAIMYUK UCTEUEHUs uepe3 cOpocHble oTBepeTus, Klla.

Tabnuna H.3 - 3nauenue xoopdumnuenra '

YPpOBEHB N10KaPOB3PBIBOOIIACHOCTH ITBUIH i, k[Ia%?
1 0,26
2 0,30
3 0,51

YPOBEHb M0KapOB3PHIBOONACHOCTH TIBLIH 3aBHCHT OT MHJEKCA MOKAPOB3PHIBOONACHOCTH
¥ .+ m onpenensercs o tabmune H.4.

Ta6nuna H.4 - YpoBeHb N05%apoB3pHIBOONIACHOCTH MBUIU B 3aBUCUMOCTH 0T & g

Jlnarma3oH 3HaYCHUH MHIEKCA TI0YKAPOB3PHIBOOIIACHOCTH YpoBeHb 0KapOB3PHIBOONACHOCTH
meiu, MIla-m/c MBLIN

0< K, =20 1




20< K, 30 2

30< X, 3

y,I[GJ'IBHaH Macca HGFKOC6paCBIBaeMOFO IMOKPBITHA, KaK IIPpaBHUJIO, HE JOJDKHA IIPCBLIIIATH

4,0 kr/M?2.

H.6.2 Pacuer OGe3omacHOW IUIOMIAM pa3repMETHU3AIMH  BBICOKOIPOYHBIX 3aMKHYTBIX

000JI0YEeK, HAXOIAIMXCA TOJ JABJICHUEM, OJIM3KHMM K aTMOC(HEpPHOMY, BBLIECP)KHUBAIOLINX
n30bITouHOE naBieHue cebime 10 kI1a, nponsBoanTes mo dpopmyie

F =gl 9278 0P (0,0150.)" *, (H.11)

e @ =0.000571exp (001975, ,) -

B=0,978exp (-0,001037 7 3.
c=—0.687exp (—0,00223F, ).
K ;4 - MHJIEKC MOKAapOB3PBIBOONIACHOCTH NbLIH, MIla-M/c;

EIS, u - H30BITOYHOE JaBJICHUC BCKPBITHUA C6pOCHOFO CCUCHU, KHa;

I - 06beM 3aIHIIAeMON eMKOCTH, M- .

*CDOpMy.]'Ia M DKCIUIMKalug K Heu COOTBCTCTBYHOT OpUTHUHAITY. - HpI/IMe‘-IaHI/Ie

HM3rOTOBHUTESA 0a3bl JaHHBIX.

Ob6nacTh npuMeHeHus pacyera o gopmyne (H.11)
LiD <5

1< «-1000;

10 < Fuax w < 200;
5 & <60;
fiu 75

e w —Fsu 7 5;

95 < £ <120,

rae L, [)- COOTBETCTBEHHO JMHEWHBIN U MONEPEUHbI pa3Mepsl 000JI0UKH, M;

j:f - a0COJIIOTHOE HA4YaJbHOE JaBJICHHUC FOpIO‘-ICfI CMCCU B arapare, IMnpu KOTOpOM



IIPOUCXOAUT UHULIMMPOBAaHKE ropenus, klla.

VYaenpHas Macca 3allOpHOTO 3JIEMEHTA, KaK IpaBUiIO, HE JOJDKHA IpeBocxoauTs 12,0
Kr/M 2. [Tpy HEOOXOIMMOCTH YCTaHOBKH COPOCHBIX KAaHAJIOB MX JAUAMETP JIOJDKEH OBITh HE MEHEE
JaMeTpa cOpOCHOr0 OTBEPCTHS IIPU MUHMMAJIbHOM JJIMHE U KOJMYECTBE M3rMOOB. Y CTaHOBKA

cOpOCHOr0 KaHaja MPUBOAUT K CYILIECTBEHHOMY POCTY TpeOyeMOi BEIHMYHHBI Fex .

H.6.3 ®opmynbl s pacuera 0e30macHON IJIOMIAAN Pa3repMETH3alMU 000pYIOBaHUS H
MOMEIIEHUH, B KOTOPBIX 00palaTcs ruOpuaHble CMECH.

Jlyst THOpUAHON B3PHIBOOITACHON CMECH (TOPIOYEro Tas3a ¢ TOPYEH MbUIbI0) pacdeT BEAYyT
1o 0oJiee OMmacHOW KOMIIOHEHTE (0OBIUHO ra3y).

[Tpunoxenue 11

Metoabl pacueTa TeMIEPATYPHOT0 PeKUMA M0Kapa B MOMelleHUSIX 31aHUIl Pa3Iu4HOro
Ha3HAYCHUSA
I1.1 YcioBHEIE 0003HAYECHUSA

17 - 00bEM ITOMEIICHHUS, M- |

5 - TUIOMIA/Ib TOJIA TIOMEIIICHHS, M < |

A - momank i -ro MpoemMa MoMeIeH s, M 2
% - BBICOTA i -T'O IPOEMa IOMEIEHHUS, M;

A=3" 4 - cymMmapHas miomaas IpoOeMOB IIOMEIICHHUS, M 2

L S Ak

A - IPUBCACHHAA BBICOTA ITPOCEMOB INIOMCIICHUA, M,

7 - IPOEMHOCTH TOMeIeH s paccunThiBaetest o popmyste (I1.1) mmm (11.2), Mm% ;

iD:‘ -061uee KOJIMYCCTBO ropfoqeﬁ Harpys3ku i -TO KOMIIOHEHTA TBECPAbIX TOPHOUUX U
TPYAHOTOPIOYUX MATCPUAIIOB, KT';

¢ - KOJIMYECTBO rOPIOYeii HATPY3KH, OTHECEHHOE K TLIOMIA/IM MONa, KI/M 2
Jspx- YASTbHOE KPHTHUECKOE KOMMYECTBO TOPIoUeil HATPY3KH, KI/M 2

dy - KOJJMYECTBO TOPIOYEH HArpy3kH, OTHECEHHOE K IUIOMIAAY TEMIOBOCIPUHUMAOIINX
MMOBEPXHOCTEN MTOMEIICHHUS, KT/M 2

Hep - CPEIHSAS CKOPOCTh BHITOPAHHS IPEBECHHBI, KT/(M < -MUH);

"gcpi - CpCeaHAA CKOPOCTH BBIT'OpAaHUA i -TO KOMIIOHEHTa TBCPAOTO TOproYero marcpuaiia,



Kr/(M £ -MuH);
oF :
ty - HU3IIAs TEIJIOTa CTOPaHus ApeBecuubl, MJx/kr;

P . .
QH;' - HU3IAasi TEIJIOTa CrOopaHusi i -r0 KOMIIOHEHTa MaTepuaja TOpIYed Harpyskw,
M]JIx/kr;

& - CTENICHb YEPHOTHI (haKena;

T} - Temmeparypa OKpyKaromero Bo3ayxa, K;

T’y - TeMneparypa OBepXHOCTH KOHCTpyKIuH, K;
£ - TeKyIllee BpeMs pa3BUTHS TI0XKapa, MUH;

4 o - MUHAMAJIbHAS MPOJAODKUTEIIBHOCTh HAYaIbHOM CTAIUH TT0YKapa, MUH;

£7 - mpejieibHAs TIPOIOIKUTEILHOCTD JIOKANBHOTO Moskapa npu ropenun JIBXK u K,
MUH.

I1.2 OnpenenneHne HMHTErPAJbHBIX TeIMJIOTEXHHUYECKHX IApaMeTpOB 00bEMHOI0
cB00O0/IHO Pa3BHBAKOIIETOCS N0KAPa B IOMelleHUH

I1.2.1 Onpenenenue BuAa BOZMOXKHOIO IIOKapa B IOMEIIEHNUN

Brruncnaror 00neM momemenns .

PaccunThiBatoT mpoeMHOCTh IOMEIIeHU 7 , m%% o6bemom ¥ =1000 M

0,5
7 ZAK
- VU,EE’? , (I1.1)
IS TOMeNIenuii ¢ B = 1000 m*
0,5
_ AR
=== (I1.2)

W3 cripaBouHOM sMTEpaTypbl BBIOMpAIOT KOJMYECTBO BO3yXa, HEOOXOAUMOE JUIs
cropanus 1 Kr MaTepuana i -i roproueii Harpysku Fp; , HM? /K.

PaccuuTthIBalOT KOMMUECTBO BO3AyXa, HEOOXoAMMOE Uid cropaHus 1 Kr marepuana
TrOpIOYEH Harpy3Ku

o ZVnE
T (TL.3)

OnpenensioT yaeIbHOe KPUTHUECKOE KOMMYECTBO TOproueil HArpy3kd Fepx, KI/M< s
KyOHM4ecKoro nomemieHust 00beMoM F , paBHbBIM 00BEMY HCCIIETyEMOT0 MOMELCHUS



- 450017 +V°=333
FE 14500 66 ({14

BBIUMCIISIOT yeIbHOE 3HAYCHHE TOPIOYeH HArpy3KH ¢y , KI/M 2 Il HMCCIEIyeMOro
MOMEIICHUS

ZEOY
e ————
_ F
(65 -DHQ, (I1.5)
TJe .5 - TIONA/Ib MoJjia TOMEIICHUS, paBHAs Vuﬁﬁ? .
CpaBHMBAIOT 3HAUEHUS ¢y U Yrpr. Eciim 9k =drpx, TO B IOMEIIEHUH OyJeT Ioxkap,

perymupyembiii  Harpyskoii (IIPH); ecim 9x Zdipx , TO B IIOMENIEHMM OyJlEeT IOXap,
perynupyemslil BeHtusinueit (I1PB).

I1.2.2 Pacuet cpeqHeoObEMHOM TeMIIEpaTyphbl

OnpeesaoT MAKCUMATBbHYIO CPEIHEOOBEMHYIO TEMIIEPATYDPY 2 puax

g [TIPH

Tz — 1o = 224 g5 (IL.6)

nis [IPB B mnrepBane 0,15 Zip = 1,22 4 ¢ TouHOCTBIO 10 8% Jyax = 1000 °C u ¢
TOYHOCTEIO 10 5%

—ig-30)
_ a4p 4TI (IL7)

Tmax

rae fp- XapakTepHas MPOJOJDKUTEIBHOCTh 0OBEMHOIO Mokapa (B 4acax), pacCuMThIBaemas 1o
dbopmyie

2ROy ny,XF
6085408 S4B (IL.8)

Breraucnsaror BpEMs JOCTHXKXCHUA MaKCUMAJIBHOT'O 3HaA4YCHUA CpeI[HCO6”bCMHOI>'I

in

TEeMIepaTyphl iyay , MUH

g [TPH

by = 32— B1gile P2k (T1.9)
g [IPB

rae Iy - paccunteiBaroT o popmyne (I1.8).
OnpenensoT U3BMEHeHHe cpeHeoObeMHON TeMriepaTyphl, °C, nmpu 00beMHOM CBOOOIHO
pa3BUBAIOIIEMCS TTOKapeE.



- 475
-7 :115,6( : J 50 ) 10)

Tmax - TI:I
I1.2.3 Pacuet cpeaHeil TeMiieparypbl IOBEPXHOCTH MEPEKPBITUS

Tnax

OnpenenstoT 3Ha4eHHEe MaKCHMaJIbHOW  YCPEOHEHHOM TeMIepaTypbl IOBEPXHOCTH

HEPEKPHITHS T, °C
g [TPH

0,64
Ty~ T, =1530g, (IL.11)

nis [TPB ¢ TounocTero 110 8,5% TWM =980 °C, ¢ TounocThio 110 5%

_ s510—=le-30)
Ty = 910e : (IL12)
Brraucisaior BpCeMs JOCTUIKCHUA MAKCUMAJIBHOI'O 3HAYCHUS ycpezLHeHHoﬁ TEMIICPATYPbI

MOBEPXHOCTU NEPEKPBITUS Lyay , MUH

g I[TIPH

frag = 4017 3g 7 g 04 (I1.13)
st [TPB ¢ Tounoctrsio no 10%

max L

OnpenensitoT U3MEHEHHE CpeIHEN TeMIIEpaTyphl TIOBEPXHOCTH MEPEKPHITHS

.

, (I1.14)

6,95
Ty -G =
Wy ~ W, =m43( : J 505 )
i

Inax

rae W, - HavanbHas CpelHss TeEMIIEpaTypa NOBEPXHOCTHU NepeKphIThs, °C;

T, - TeMIepaTypa NOBEPXHOCTU NEPEKPHITHS NTpU BpeMeHu £, °C.

I1.2.4 Pacuet cpenHeil TeMiepaTrypbl IOBEPXHOCTH CTEH
OnpenensroT MaKCUMaJIbHYI0 YCPEIHEHHYIO TEMIIEpaTypy noBepxHocTH cteH st [IPH

0,64

T~ T, =115g (I1.15)
must TIPB tipu 0,15 =25 <0,8 1 ¢ TourocTsro 10 10%
Ty = 250+1750z, 125042 (I.16)

ITpu 0,8 <fy =1,22 4 MakCHUMalbHOE YCPEAHEHHOE 3HAYCHHUE TEMIEpPaTyphl MOBEPXHOCTH
CTEHBI ¢ TOYHOCTHIO 10 3,5% coctaBnser 850 °C.

Beruucnsior BpeMs JOCTHKEHHSI MAaKCUMaJIbHOTO 3HAYEHHsI YCPEIHEHHOM TeMIepaTypbl

MMOBCPXHOCTU CTCH f,m , MUH



g [TPH

tuy = 35-9,3g17 g DAk (11.17)
g [1PB

fe = L1t

OmnpenenstoT U3MEHEHHE CpeIHel TeMrepaTyphl CTEH

5,45
w, —Tw, ggg(f_J g 3 A T )

T T : ; (IL18)

A

rae W, - HavanbHas CpelHsis TeMIepaTypa MoBepXHOCTH cTeH, °C;

Ti - TemnepaTypa IOBEpXHOCTH CTEH IIpU BpemeHnu £, °C.

[1.2.5 Pacuer tuioTHOCTH 3()(PEKTHBHOTO TEMJIOBOTO TOTOKA B KOHCTPYKIHMU CTEH H
MEePEKPBITHS (TIOKPHITHS)

OHpeI[eJ'IHI-OT MaKCUMAJIbHYKO YCPCAHCHHYIO IIJIOTHOCTDH 3(1)(1)6KTI/IBHOFO TCIIIIOBOI'O IIOTOKA

B CTPOMTENbHBIE KOHCTPYKIUU W]y, , KBT/M4:
a) npu [1PH:
JUIsL KOHCTPYKLIUU CTEH

0,75

@ =S aE (I1.19)
T KOHCTPYKIUH TIEPEKPHITHS
0,75 —2 425 -1egk[!
g = [V2bgy T =33 10 gp®e , (I1.20)
6) mpu [1PB:
JUIsl KOHCTpyKUIni cteHd npu 0,8 > i > 0,15 4
qur =43 T5t, +50¢7, (T1.21)

npu 1,222i; 20,8 u

e 15 kBr/m 2 ;

JUISL KOHCTPYKLUN NepeKpbITHi (mokpbITHil) ipu 0,8 = & = 0,15 1

g = 65— 1382, +97¢; (T1.22)
npu 1,222:; 20,8 u
T = 112 kBT/M 2.

Beruucnsior BpeMs JOCTHKEHUS MaKCHUMAJIbHOW YCPEIHEHHOM IUIOTHOCTH TEIUIOBOIO
noToka B kKoHcTpykuuu 1 [IPH u 11PB:



JUISL KOHCTPYKIIUI CTEH

tpe = 26— 5 1gp e H08F (I1.23)
JUTSI KOHCTPYKIIMH MEPEKPBITUS (TTIOKPBITHS)

5 —légk
b = 26— 7, 2g5 e 9 (11.24)
OHpel[e.HSIIOT HU3MCHCHUC CpeI[HefI IJIOTHOCTHU TCIIJIOBOI'O IMOTOKAa B COOTBCTCTBYIOHIUC
KOHCTPYKIIMH

aw " (I1.25)

[1.2.6 Pacuer MakcMManbHBIX 3HAYEHUW MIOTHOCTEW TEIUIOBBIX IMOTOKOB, YXOMISIIMX M3
oyara rnoskapa yepe3 npoemMbl MOMEIIEHUs, PACIIOI0KEHHbIE Ha OAHOM ypoBHe, nipu [1PB.

gy | R0 )

MaxkcruManbHyIO IJIOTHOCTh TEIJIOBOTO MOTOKA C MPOAYKTaAMU TOPEHHS, YXOIAIIUMH Yepes3
MIPOEMBI, PACCUUTBIBAIOT 110 opMYyJie

Ty, = 00— 620,94 + 229,2££ +10(g — 30} (I1.26)

I1.3 PacueTr TeMmepaTypHOro pe:XKumMa B NMOMEIIEHHMH C Y4e€TOM HAYAJIbHOW CTAAUHU
M0Kapa NP roOpeHUuN TBePAbIX FOPIOYHX U MATEPUATIOB

[1.3.1 Ilo naHHBIM MOKAPHO-TEXHUYECKOTO 00CIEeIOBAaHUS UM MTPOEKTHON JOKYMEHTAIU!
OTIPEIEIISIOT:

- 00bEM MOMEIIEHUs ¥ ;
- IIOmAb IPOEMOB HoMeleHus 4 ;

- BEICOTY IPOEMOB % ;

- O6HIGG KOJIMYECTBO ropmqeﬁ HAarpy3kKku KaXXJ0ro BHJa roprodyero TBEpAOIO0 Marcpuralia
F:
1

- IPUBEJICHHYIO BBICOTY IIPOEMOB |
- BBICOTY IIOMEILECHUSA # ;

- o011ee KOJIMYECTBO TOPIOYEH HArpy3KH, MPUBEICHHOE K JIpEBECHHE, F.

I1.3.2 [lo pe3ynpTraraM SKCHEPUMEHTAIBHBIX HCCIICIOBAHUNA B COOTBETCTBUU C O0OBEMOM
MOMEIICHUST [~ W TOproYeld Harpy3kod ¢ OmpenensiioT MUHUMAJIbHYIO MPOJIOKHTEIBHOCTh

HavyanpHOW cragun moxkapa (HCII) <iygcm . Bpemenun oxonuanus HCII cooTBeTcTByeT

Temmeparypa Iz .
[1.3.3 PaccunThIBarOT TeMIepaTypHbIN PEKUM Pa3BUTOM CTAIUH MTOXKapA.

[1.3.4lo pe3ynbrarTam pacuera TEMIIEPATypHOIO pEXUMA CTPOST 3aBUCUMOCTb
CpeaHe0OBEMHOM TeMIIEpaTyphl B TOMELIEHUH B KOOPAMHATAX TeMIIepaTypa - BpeMs Tak, 4YTOObI



3HAYEHUIO TEMIIEPATYPhl 4 Ha BOCXOMAILEH BETBH COOTBETCTBOBAIIO 3HAYECHHE EHCT .

I1.3.5 OnpenenstoT U3MEHEHHE CPEIHEOOBEMHOM TeMIepaTypbl B HAYaJbHOW CTaIuu
nokapa

(T=Thy | ¢ :

(Tuern —To) \men /o

(11.27)

rae Tyer - cpeaHeodbeMHas Temieparypa B MoMeHT okonuanus HCIT, °C.
Cpennee 3HayeHne JHc] TOPEHHs TOPHOYE HArPY3KH W3 TBEPIBIX OPraHAYECKHX
MaTepuaioB npuHuUMaercs paBHeIM 250 °C.

IMpuaoxenune P
Metoa pacyera TpedyeMoro mpeaesa OrHeCTOMKOCTH CTPOMTEIbHBIX KOHCTPYKIUIA
P.1 Pacuer TpeOyeMbIX NpeaeioB OTHECTOIKOCTH

Merton pacuera  TpeOyeMbIX  NpEAEIOB  OrHECTOMKOCTH  JKEJIE€300€TOHHBIX U
OTHE3ALIUIIEHHBIX METANIMYECKUX KOHCTPYKLUUN NPOMBILIUICHHBIX 3JaHUN (COOpY>KEHUM)
YUUTBIBACT XapPAKTEPUCTUKUA TEXHOJIOTMYECKUX IIPOLIECCOB U YCTAHABIMBACT COOTBETCTBYIOIINE
TpeOOBaHUS K OTHECTOMKOCTH KOHCTPYKLMM, MCXOAS U3 HOPMHPYEMOI'O PHCKA JIOCTHKEHUS
IIPEJEIBHOIO COCTOSIHUS KOHCTPYKLIMM IO NMPHU3HAKY MOTEPU HECYLIEW U TEIUIOM3O0JUPYIOLIEH
CIIOCOOHOCTEH B YCIIOBUSAX PEaJIbHBIX MOXKApPOB.

TpeOyemsble penienbl  OTHECTOMKOCTH — YCTAHABJIMBAIOTCA HAa OCHOBE  ONPEICICHHS
HKBUBAJIEHTHOM  NPOJOJDKMTENBHOCTH  MOXAapoB M KO3 (UIMEHTa  OrHECTOMKOCTH.
Koad¢uimeHT OrHecToMKOCTH pAacCUMTHIBAIOT B 3aBUCHUMOCTH OT 3a/laHHOM MpenesbHON
BEPOSITHOCTH OTKA30B KOHCTPYKILMHI B YCIOBUAX PEAIBHBIX IOKAPOB.

I
5 5]

v-10?

Pucynox P.1 - 3aBucuMocTs MUHUMAIBHOM MPOAOIDKUTEILHOCTH HAYaIbHOM CTaAuu MoXkapa
(fgcm) ot oObeMa |7, BRICOTBI A TIOMEHICHHUS M KOJMYECTBA roproveii Harpy3ku 4
MPUBEJACHHOMN K JIPEBECUHE



CrutoruHas uaus ipu A = 4,8 m; ¢ = 68-70 kr/m 2.
[lynxTupHble 1uHuu npu A = 6,6 M:

1-@=24-14 kr/m=: 2 - ¢ =67-119 kr/mMm2; 3 - ¢ =60-66 kr/M=: 4 - & =60 kr/M=: 5 -
g =82-155 kr/M2; 6 - 4 =140-160 kr/M2; 7 - 2 =200 kr/Mm2; 8 - @ =210- 250 kr/m2; 9 -
¢ =500-550 kr/m 2

e MHH
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Pucynok P.2 - 3aBucumocts MUHUMAIBHOMN MPOJIOJKUTENIBHOCTH HAYaIbHOM CTaIMU TOXkKapa

(¥HeT) OT 0OBEMa ¥ U BBICOTHI /F TIOMEIIEHUS
1- H=3wm;2- H=6Mm;3- H=12m

P.1.1 Pacuer TpeOyeMbIX MpeaeaoB OTHECTOMKOCTH B MOMEIIEHUH MTPOBOJAT /IS CIydaeB
JIOKaJIbHOIO WJIM O0BEMHOIO MOKapoB. [l onpeneneHus BHA MOXkapa CHayajla 0 PUCYHKaM
P.1 u P.2 HaxomsT MHUHMMaJbHYIO NPOJODKUTENBHOCTh HavyalbHOW craguu mnoxkapa (HCII)

tyem . Tlpu pacnpocTpaHeHUM OTHA IO TOPOYEH Harpys3ke, OTJIMYAIOIICHCS 1O CBOMCTBAM OT
npeBecuHsbl, npoaoxuTenbHocTh HCII Beruncnsiercs mo gpopmyne

0,333

(e 28 Up)

e =& —
HCII; = “HCII (’%‘Qﬁg Ufp!_) , (P.1)

Trac "g;:rp = 1,2 Kl"/M2 ‘MMH, *;j- CpEIHHE CKOPOCTH BBITOpAaHHUA APEBECHUHBI U i -0 KOMIIOHEHTA

TBEPJIOTO TOPIOYETO HIIM TPYIHOTOPIOUETO MaTeprana, Kr/(M < -MuH);

Fo_ b .
QHE = 13,8 MJIx/kr, QH;- - HU3IIUE TEIUIOThI CTOPaHUs JAPEBECUHBI M i-TO KOMIIOHEHTA
COOTBETCTBEHHO, M J[K/KT;



Uep = 9,910 =2 m/mum, Ueps - CpeHHE JIMHEWHBIE CKOPOCTH PACIPOCTPAHEHHUS TIO
JIPEBECUHE U i -MY KOMIIOHEHTY COOTBETCTBEHHO, M/MUH.

[Tocne onpenenenus nponoskutenbHocTH HCII npoBepsroT HEpaBEeHCTBO:

F 2 (U trem)” (P.2)

rie & - IWIomab MoXKapHOi HArPy3KH, M 2.
Ecnu ycnosue (P.2) BeinonHsieTcs, TO roproyasi Harpy3ka pacrosoXeHa paccpeoTOUeHHO

- B IOMEIIEHUH OyJeT JOKaJbHBIN MOoXKap.

B npoTuBHOM citydae roproydasi Harpy3Ka pacroyio’KeHa pacCpe0TOYCHHO - B TIOMEIIEHUH
OyneT 0ObeMHBIN TTOXKap.

Ha ocHoBe JaHHBIX HpOCKTHOfI AOKYMCHTAIIUHU, IMOKAPHO-TCXHUYCCKUX O6CH6,I[OB8.HI/II71, a
TAaKXKC CIHPAaBOYHBIX MAaTCpHUaJIOB OHNPCACTIACTCA SKBHUBAJICHTHAA HNPOJOJDKHUTCIBHOCTL ITOXKapa

fy st BbIOpaHHOM KOHCTPYKLIMH B paccCMaTpUBaeMOM TIOMEIIEHUH. KBHBAJICHTHYIO
IPOIOJDKUTEIBHOCTD TIOXKapa OMPEACIISIOT 10 W3BECTHBIM 3HAUCHHSIM MPOEMHOCTH TTOMEIICHUS
17, m%3 u XapaxTepHoil JUIMTENEHOCTH TIOkKapa ; (B Yacax).

[IpoeMHoOCTH MTOMeIIeHUsI TPU 0OBEMHOM TOXape [i pacCYUTHIBAIOT MO (popmyrie
N )
S 4 g ana b= 1000w

7= i-1
§4.£ anal £ 1000w (P.3)

rae S - miomans mojia, M<
I - 00bEM TTOMEIICHHUS, M- |

A - mmomanp npoemMoB, M4 ;
¥ - BBICOTA i -T'O MPOEMa B HOMELIECHHUH, M;
N - KOIMYEeCTBO IIPOEMOB.
B ciydae JI0KaJIbHOTO 110Kapa IPOEMHOCTb PACCUUTHIBAIOT IO (hopMyIIe
T=HiJF, (P.4)
rae A - paccTOsHUE OT 3epKaja TOPeHHs 10 KOHCTPYKIHUHU (BBICOTA TIOMEIEHHUS), M.

XapaKkTepHyIO JIUTEILHOCTh 00BEMHOI0 MoXkapa iy (B 4yacax), A TBEpABIX TOPIOYHMX U
TPYAHOTOPIOYMX MAaTE€pPHaIOB PACCUUTHIBAIOT MO (hopMmyIie



M r
19

T 285 A g (P.5)

in

rae ;- obmiee KomuyecTBO roprodeii Harpy3Ku i -ro Matepuana B kr (J=1,... 4 );
A - 4UCI0 pa3sIUYHBIX BULOB HAIPY3KU;

M- cpelHsiA CKOPOCTh BHITOPAaHHs .J -I'0 MaTepuana, Kr/(M 2 -MuH);

#mp - CPEIHSS CKOPOCTh BBITOPaHUs, KI/(M 2. Mun);

&

Xy = ——— .
Z::’i 1 Gj - BecoBas J10J1s J -il ropro4eil Harpy3KH.

i

"g;u;p , HJ' OIPECACIIAIOT SKCIICPUMCHTAJIbHO UJIU 11O CIIPABOYHBIM JdHHBIM.

ITpu ropenun JIBXK u I7K mnpomgomKuTenbHOCTh JIOKAJIBHOTO TIOKapa Iy , MHH,
paccuuTHIBAIOT 1O hopMmyIie
s f
=
Mch , (P.6)

rae & - konnuectBo JIBXK u IK, koTopoe MokeT pa3iauThes IpU aBapUilHOM CUTyalluu, KT;

My, - cpenmas ckopocts Beropanus JIBXK u TK, kr/(m 2 -Mun).

JIns paccMaTpUBaeMOro TUNA KOHCTPYKIMI 10 Homorpammam (pucyHku P.3-P.9)
OTpeJIENAIOT SKBUBAIEHTHYIO TIPOIOKUTENLHOCTD HokKapa &y (fx. 11

tponpenensercs o Gopmynam (Y.5) wiu (Y.6) B 3aBUCUMOCTH OT BUJA TOXKapa, a I7 - 1o
dopmynam (V.3) unu (V.4).

f, MAH
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PI/IcyHOK P.3 - 3aBUCUMOCTDH SKBUBAJICHTHOM MpOAOJIKUTCIILHOCTH I1OXKapa 33 oT



MPpOAOJIKUTCIILHOCTH ITOXKapa JIsd )KeJI6306eTOHHI>IX 1 OTHE3aAIIINIIICHHBIX MCTAJTNINYCCKUX
KOHCTPYKITUH TIEPEKPHITHSI B YCIOBUSAX JIOKATBHBIX TIOKAPOB iy (vt ipopospkutenbHoctd HCTT

{H(TI ) IpU TOPEHUH TBEPABIX U TPYAHOTOPIOYHMX MaTepUasioB

1- HiJF=12,2- HJFI15%3- HiJF=184- HIJF=22,5- HIJF=24

* dpMyna COOTBETCTBYET OpUTHHANY. - [[puMedanre u3rotroBuTess Oa3bl TaHHBIX.
f.4

gz b}
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Pucynox P.4 - 3aBucHUMOCTb 9KBUBAJICHTHON MTPOIOJKUTEILHOCTH TIOKapa £5 OT

MPOIOJDKUTEILHOCTH TOXKapa &y IS XKeNe300€TOHHBIX U OTHE3AIUIIIEHHBIX METAIUTMYECKIX
KOHCTpyKLUH nepekpoitvs npu ropernn JIBXK u [0K

1-H.F=122- HfF=15,3- H.[F =18;4- H.[F=22,5- 7.JF =2,4,6- 5.[F =36

£y MMH
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PI/IcyHOK P.5 - 3aBUCUMOCTDH SKBUBAIICHTHOM IpOAOJIKUTCIILHOCTH I1OXKapa 53 oT

IPOIOJDKUTEIBHOCTH NOXKapa &y U1 TOPU30HTAIBHBIX HE3aIMIIEHHBIX METAIITNUYECKUX
KOHCTPYKLUHI



1- g fF=122-5.JF=20,3- HJF=24;4-H.JF =2855-1.fF - 326-
HAF=40,7-HF=44,8-1./F=529-H./F=56,10-4./F =6,0
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Pucynox P.6 - 3aBUCHMOCTD 9KBUBAJICHTHON MIPOIOJKUTEILHOCTH MOXKapa iy OT

MMpOAOJDKUTCIIBHOCTH ITOXKapa f,n AJI1 BEPTUKAJIBHBIX HE3AIMUIIICHHBIX METAITIMUCCKHUX

KOHCTPYKUUHI

1- g.JF=052-H/F=06;3- H./F=07;4- z7./F=08,5- H-[F=10;6-

t

0

Y

HANF=15,7- g.fF =20
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T T
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Pucynox P.7 -3aBrucHMOCTb SKBUBAJIEHTHON MPOJIOJDKUTEIBHOCTH MOXKapa &3 OT XapaKTepHOM

MMPOAOIKUTCIIBHOCTH IMOXKapa f,n JJI1 OTHE3aIIMIIICHHBIX METAJIJIMYCCKUX U ’KeJ1e300€TOHHBIX

KOHCTI)YKI_II/Iﬁ NEPCKPLITUA



1- 7=025m"%%2- 7=020m%7;3- 7=0,18 %54~ 7=0,15u%%;5- 7=0,12
M5 6- 7=0,08m05;7- 77=0,04 m0.5
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Pucynok P.8 - 3aBucuMOCTb 5KBMBaJIEHTHOM ITPOJIOJKMTENBHOCTH NOXKApa &3 OT XapaKTEPHOI

IpOAOJIKUTCIIBHOCTHU 00BEMHOTO I1oXxKapa ﬁ1-[ JJIA ’KeJ1e300€ TOHHBIX HECYIIHUX CTCH

1- 7=025m"%;2- 7=020m"%;3- 7=0,18 " 4- 7=0,15u"%;5- 17=0,12
M3 6- 7=0,08Mm%3;7- 17=0,04 mD3
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Pucynox P.9 - 3aBuCHMOCTH 5KBUBAJICHTHON TTPOJIOJDKATEILHOCTH TOXKapa £3 OT XapaKTepHOTO

BpEMEHU 0OBEMHOTO MOXKapa iy VI IEHTPATBHO CXKATHIX JKEJIE300€TOHHBIX KOJIOHH



1- 7=025m%%;2- 7=020m%5;3- 7=0,18u%%;4- 7=0,15m0%;5- 7012
M05:6- 7=0,08M%5:7- 77=0,04 m05

P.1.2 Koo duieHT OorHecToiKocTH BBIOPAHHONW KOHCTPYKLIMH 4 onpenensiorT 1o

F

3HA4YCHUIO HpCI[GJILHOfI BCPOATHOCTU OTKA30B <1 C yYCTOM I[OHYCTHMOﬁ BEPOATHOCTHU OTKA30B

KOHCTPYKLUHI 5 mom; . 3HAYEHMS Puc:n!- B 3aBHUCHMOCTH OT TOIO, K KaKOH Ipylie KOHCTPYKLUU
i IPUHAAJISKUT BbIOpAaHHAS KOHCTPYKLIMSA, IpUBEeAEHbI B Tabauue P.1.

Ta6muma P.1 - JlomycTrMBbIe BEpOSTHOCTH OTKa30B KOHCTPYKITUI OT IMOYKapOB & mo;
I'pynna xoHCTpyKLIHUH BeposTHOCTB OTKA30B
BeprukanbHble Hecyne KOHCTPYKIIUH, IPOTHBOIIOKAPHBIC TIPETPaIbl, 10-%
pUrenu, nepekpuITHs, GepMbl, OaTKN
Jlpyrue ropu3oHTaIbHbIC HECYIEe KOHCTPYKIHH, IEPETOPOIKA 10-3
IIpoune cTpourenbHble KOHCTPYKLIUU 10-4

Hpe,[[eJ'IBHBIe BCPOATHOCTH OTKa30B KOHCTPYKI_II/Iﬁ B YCI0BUAX I1OKapoOB

oy PacCcUUTHIBAIOT 10 hopMmyIie

£

oI

= RE(-B)(-Ey) (.7)

e Pl:l - BEPOATHOCTb BOBHHUKHOBCHUS I10Kapa, OTHECCHHAA K 1M 2 Iomaan MMoOMEIICHUA,

F4, - BepOATHOCTD BHINOJIHEHHS 3a/a4y (TYIIEHHUS 110Kapa) aBTOMATHYECKOH YCTAHOBKOM
[0KapOTYILECHHUS;

F 5 - BEPOATHOCTH IPEIOTBPAIIEHHS PA3BUTOTO T10Kapa CHJIAMH T10KAPHO OXPaHEL;
F) - paccUnTHIBAIOT IO METO.Y, IIPUBEAECHHOMY B [3], WM IPUHUMAIOT U3 TaOmUIb! P.2.

Ta6J'II/II_Ia P.2- BepOHTHOCTI/I BO3HHKHOBCHH ITOXKapa PI] JJI ITIPOMBIINIJICHHBIX MMOMEIICHHH

[TpoMbITIIEHHBIN 11€X BepositHoCTh
BO3HMKHOBEHUS I10XKapa

Ey,m2/rog 10—3%*

ITo 06paboTKe CHHTETUIECKOTO KaydyKa U HCKYCCTBEHHBIX BOJIOKOH 2,65

JIuTelHble U TUIaBWILHBIE 1,89




MexaHuueckue 0,60
HNucTpymMeHTanbHbIe 0,60
[To mepepaboTke MACHBIX U PHIOHBIX TPOAYKTOB 1,53
lopsyeii mpokaTku MeTanIoB 1,89
TexcTUIBHOTO MPOU3BOJICTBA 1,53
DIEeKTpOCTaHITUI 2,24

* CooTBETCTBYeT opuruHaiy. - [I[pumevanue

Benuuunbl £ ONpeNeNsoT [0 IACHOPTHBIM JAHHBIM  YCTaHOBOK.
HCIIOJIb30BAHUE TAHHBIX [4].

Homyckaercs

PI[_D YCTAHABJIMBAKOT MO CTATUCTUYCCKHUM AJaHHBIM HWJIHW PpaCdCTOM C YUYCTOM YCTAHOBKU

ABTOMATHUYCCKUX CPCACTB O6H8.py>KeHI/IH Imoxkapa, CuJI U CpCaCTB nox(apHoﬁ OXPaHBblI. B ciry4dac
OTCYTCTBUA [JAaHHBIX IIO HO)KapHOﬁ OoXpaH€ MW CHUCTCMC HO)KapHOﬁ CUrHajiu3alluu CJICeaycCT

MOJIOXKHUTD 435 =0.

I10 BBIYMCICHHBIM 3HAYCHUSAM < I; ONPEJIEIISIOT 3HAYCHHE XapAKTEPUCTHKH GE30MaCHOCTH,
pU HEOOXOIMMOCTH UHTEPIOIUPYS JaHHbIe Tabauibl P.4*.

* TekcT MOKyMEHTa COOTBETCTBYET OpuruHany. - [Ipumedanue wu3rotoButens 0asbl
JTAHHBIX.

Tabmuua P.3 - 3HaueHus xapakTepucTUku 6e3omacHocTH ' *

* Tekcr OOKYMEHTa COOTBETCTBYECT OpUTHHAIY. - HpI/IMeanI/Ie U3rOTOBUTENS 0a3bl
JaHHBIX.
BepOoATHOCTE OTE33I0R KOHCTDYKLMA XapaKT{thCTHKa* BepoATHOCTE OTKAI0R KOHCTDYKL KA Xapamcpucmxz*
NpH NoKape Pn; GeaonacHocTH B npH nowape Pn; GesonacHocTH B
10 3.7 10 2.3
25 10_5 41 25| . 1023 2.8
06| - 44 06 3,2
03] 4.5 0.3 3,5
10 ] 3.1 10 1,3
25 » ab 25 2.0
os[ 10 38 ogl 1072 25
03 4.0 03 2,6
* Tekcr JOKYMEHTa COOTBETCTBYET OpUTHHAILYy. - HpI/IMe‘-IaHI/Ie W3rOTOBUTENS 0a3bl

JaHHBIX.




P.1.3 Pacuer koo duimenta oraectoiikoct £y mpoBoaar no popmyie

Ky = 0527 exp (0,360 | (P.8)
B rabnuue P.4 mpusenens! 3Hauenus £p g ycnosuil =35 107 M4 /ron, & =0,95 u

0 = 0 1 pasaMYHBIX IUIOMIAAEH OTCEKOB 5 .

Ta6muna P.4 - Kospduuuent oruecroiikoctu &p

IInomans BeprukanbHele Hecyue Hpyrue [Ipoune
OTCEKOB &, M2 KOHCTPYKITUH, TOPU30HTAIBHEIC CTPOUTEIILHBIC
MIPOTUBOIIOKAPHBIE TIPErpajabl, | HECyIIue KOHCTPYKIINH, KOHCTPYKITUH
OaJIKu, IepeKPHITH, (pepMbI TIePETOPOIKHI

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 TpeGyeMslii pees1 OrHECTOMKOCTH i pACCUUTHIBAIOT MO BBIUMCICHHBIM 3HAYECHUSIM
ﬁ3 D) 51 KD
=Ky 4. (P.9)
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