Haununonanbuplii crangapt PO I'OCT P 12.3.047-2012 "Cucrema cTaHAapTOB 0€30MIaCHOCTH TPY/AA.

ITosxkapHas 0e30MaCHOCTH TEXHOJOTHYeCKUX npoueccos. O0mue TpedoBanus. Meroabl KOHTpoJIs"

(yTB. npuka3zoM PenepajibHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJMpOBaHUI0 MU METPOJIOTUH OT 27
nexadps 2012 r. N 1971-c1)

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

[ara BBenenus - 1 suBaps 2014 r.
B3amen 'OCT P 12.3.047-98

1 ObaacTb npuMeHeHUsI

Hacrosimmii  cranmapt ycraHaBiMBaeT oOmme TpeOOBaHUS MOKApHOW Oe30macHOCTH K
TEXHOJIOTMYECKUM MPOLECCaM PAa3IMYHOIO0 HA3HAYEHUS NpPU HUX MPOEKTUPOBAHUU, CTPOUTEIHCTBE,
PEKOHCTPYKIIMHU, BBOJAC B OKCILTyaTallMIO, SKCILIyaTaluUu W MPCKpAICHUHU SKCILTyaTalluv, KallMTaJIbHOM
pPEMOHTE, KOHCEpBAIlMH, YTUIN3AUH, a TaKXKe MPH pa3padoTKe U U3MEHEHUU HOPMATHUBHBIX JOKYMEHTOB
M0 TOXKapHOW 0e30MacHOCTH Ha OOBEKTaX 3allUThl M MPU pa3padOTKe M M3MEHEHUHM TEXHOJIOTMYECKHX
YyacTell IPOEKTOB M TEXHOJIOIMYECKUX PErIAMEHTOB.

Hacrosimuii craniapt He pacpoCTpaHAeTCs Ha:

- sIepHBIE PEAaKTOphl U MPEANPHUATUS MO TMPOU3BOJACTBY, TMepepadOTKE U XpaHEHUIO
PAaaAOaKTUBHBIX BEIICCTB U MaTCPHUAJIOB,

- MNPEaNpUATHS MO IPOU3BOACTBY M XPAHEHUIO MPOMBIIIJIEHHBIX B3pBIBYATBIX BELIECTB U
0oempuIacos;

- KOCMUYECKHE OOBEKTHI U CTAPTOBBIE KOMILIIEKCHI;

- 06"LGKTI>I, CBA3aHHBIC C IIPOBCACHUEM IMOABOAHBIX U IMTOA3CMHBIX pa60T;

- 00BEKTHI MO0 TIepepaboTKe U IMKBUAANN TOKCHUHBIX OTXO/IOB;

- 00BEKTHI 10 YHUUYTOKEHUIO XUMUYECKOTO OPYXKHUSI.

2 HopMaTuBHbBIE CCHIJIKH

B HacTosmem cragapTe NCTIONB30BaHa HOPMAaTUBHAS CCHUTKA HA CIIETYIONIHIA CTaHAapT:

I'OCT 12.1.044-89 (MCO 4589-84) Cucrema craHmaproB  0e30MacHOCTH  Tpy[a.
[To>xapoB3pHIBOONIACHOCTE BEIIECTB W MarepuaioB. HomeHkiaTypa mokaszateileid M METOIbl WX
OIIpeJIeTICHNUS.

IMpumeuanue - [1py MOTP30BaHUN HACTOSIIMM CTaHAAPTOM IIEJIECOOOPA3HO MPOBEPUTH JIEHCTBHE
CCBUIOYHBIX CTAaHAApPTOB B MH(OPMAIIMOHHON CHUCTEME OOIIEro IMoJIb30BaHUS - Ha OQHUIMAILHOM caiite
denepatbHOTO areHTCTBA M0 TEXHUYECKOMY DPETYIMPOBAHUIO M METPOJIOTHH B ceTH VHTEpHET WM 10
€XKerogHoMy HH(OpMaIMOHHOMY YKazarento "HaroHalbHbIe CTaHIApThl", KOTOPBIA OMYOJUKOBAaH 110
COCTOSIHWIO Ha | sITHBapsi TEKYIIETO rojia, M 1O BBITYCKaM €KEMECSYHOTO WH()OPMAIIMOHHOTO yKa3aTess
"HaunoHanpHble CTaHIApTH" 3a TeKymui roa. Ecim 3amMeHeH CChUIOYHBIN CTaHIapT, HA KOTOPBIA JaHa
JATHPOBaHHAsI CCBUIKA, TO PEKOMEH]IyeTCsl MCIOIh30BaTh BEPCHIO 3TOTO CTAHAAPTA C YKa3aHHBIM BBIIIC
roZIoM yTBepxkaeHus (mpuHsATus). Eciam mocie yTBEep)KICHHMS HACTOSILIETO CTaHAapTa B CCHUIOYHBIN
CTaH/apT, Ha KOTOPBIH JJaHa TaTHPOBAaHHAs CCHUIKA, BHECEHO M3MEHEHHE, 3aTparuBaoliee NoJ0KeHNE, Ha
KOTOpOE JJaHa CChUIKA, TO 3TO IMOJIOKEHHE PEKOMEHIYeTCsl NMPUMEHATh 0e3 ydeTa JaHHOTO M3MEHEHUS.
Ecnam ccputouHBIil CTaHAAapT OTMEHEH 0e3 3aMEHbI, TO IOJIOKEHHE, B KOTOPOM JaHa CChUIKAa Ha HEro,
pEKOMEHAYeTCS IPUMEHSTh B YaCTH, HE 3aTParuBaroIeH 3Ty CChUIKY.
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3 TepMI/IHbI U onpeacjaceHus

B HacTosmieM cTaHAapTe MCHOJIB30BaHbl CIEAYIOUIME TEPMHUHBI C COOTBETCTBYIOLIMMHU
ONpEJICTICHUSIMU

3.1 aBapms: PaspymieHue coopyxeHHH M (WIM) TEXHHUYECKUX YCTPOWCTB, NMPUMEHSEMBIX Ha
OITACHOM TPOU3BOJCTBEHHOM OOBEKTE, HEKOHTPOJHUPYEMBIH TOXKap W (MJIU) B3pBIB, U (WJIH) BBIOPOC
ONAaCHBIX BELIECTB.

3.2 aHau3 onacHOCTH: BBIsSBICHHE HEXKEIATENbHBIX COOBITUH, BIEKYIIUX 32 COOOM peann3aluio
OIACHOCTH, aHAJIM3 MEXaHHW3Ma BO3HHMKHOBEHHUS TaKUX COOBITHH M MacmiTaba UX BETUYHMHBI, CIIOCOOHOTO
OKa3aTh Mopaxaroliee JeiCcTBUE.

3.3 ©e3zomacHoctb: CocCTOSHHE 3allUIICHHOCTH TMpaB TpaxaaH, NPHUPOAHBIX OOBEKTOB,
OKpYKalollle Cpeipl U MATEpHAIbHBIX LEHHOCTEW OT MOCIEACTBUM HECYACTHBIX CIy4aeB, aBapui W
KaTacTpo( Ha MPOMBIIUICHHBIX 00BEKTaX.

34

B3pbIB: bhICTpOe XMMUUECKOE MTPEeBpaIeHIE CPE/IbI, COMPOBOMKIAIONIEECS BBIICICHUEM YHEPTHH U
00pa30BaHUEM CHKATBIX ra30B.

®enepanbHbIif 3aK0H "TeXHUYECKUH perJaMeHT o TpeOOBaHMIX MOXKapHOH Oe3onacHoCTU" OT 22 MO
2008 r. N 123-®D3, cratbs 2, 4. 3 [ 1]

3.5 Bpemsi cpabaTrbiBaHusl W BpeMsi OTK/JIW4YeHusi: [IpoMeXyTok BpeMeHH OT Hayaia
BO3MOXHOTO TIOCTYIUICHHUSI TOPIOYEro BeIIecTBa M3 TpybompoBoaa (mepdopaliusi, pa3pbiB, U3MEHEHUE
HOMMHAJIBHOTO JABJIEHUS W T.I.) 0 IOJHOTO IPEKPALEHUs MOCTYIUIEHHS Ta3a WM JKUAKOCTU B
MOMEIEHHE.

3.6 roprovasi Harpy3ka: ['oproune BelecTBa U MaTepUasbl, PACIOIOKECHHbIE B IOMELIEHUN WU
Ha OTKPBITHIX IJIOLIA/IKAX.

3.7

roproyas cpeaa: ['oprouas cpena - cpefia, CHocoOHasi BOCIUNIAMEHThCS IIPU BO3/AEHCTBUM HCTOYHUKA
3a)KUTaHUSL.

denepanbHblif 3ak0H "TeXHUUECKUH perJaMeHT o TpeOoBaHUIX MokapHOH Oe3onacHocTU" OT 22 HroJIs
2008 r. N 123-®3, craths 2, 4. 6 [1]

3.8

JAONMYCTUMBII MokapHbIi puck: [loxxapHbI pUCK, ypOBEHb KOTOPOTO TOMYCTUM M 0O0OCHOBAH HCXO/S
U3 COLMAIbHO-OKOHOMMYECKUX YCIIOBU.

®enepanbHbli 3aK0H ""TeXHUYECKUI peryiaMeHT 0 TpeOOBaHUIX MOKapHOU O6e30macHOCTH" OT 22 UIONs
2008 r. N 123-®3, cratbs 2, 4. 8 [ 1]

3.9

UHIMBHUAYAJIbHBIN MOKapHbINA puck: [loxkapHbIil pucK, KOTOPBIA MOKET IPUBECTU K THOETH
YeJIOBEeKa B Pe3yNbTaTe BO3ACHCTBUS OMAacHBIX (DaKTOPOB MOKapa.

®denepanbHbIi 3aK0H "TeXHHUECKUI pEerJIaMeHT O TPEOOBAHMIX MOXKAPHOU O€30MacHOCTH" OT 22 WO
2008 r. N 123-®3, cratbs 2, 4. 9 [ 1]

3.10
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HOPMATHBHbIE JOKYMEHTHI 110 MOKapHOii 6e30nmacHocTH: HanmoHanbHble CTaHIapThl, CBOBI
IIPaBUJI, coJepKalue TpeOOBaHUs IOXKApHONH OE30I1aCHOCTH, a TAK)KE MHbIE JOKYMEHTBI, COJepKalie
TpeOOBaHUs MOXKAPHOU 0€30IaCHOCTH, MPUMEHEHUE KOTOPBIX Ha T0OPOBOJILHOW OCHOBE 00ECTIeYBaET
coburoieHre TpeboBaHui HacTosero denepaibHOro 3aKoHa.

®enepanbHblif 3aK0H "TeXHUUECKUH perJaMeHT O TpeOOBaHMIX MOKapHOH Oe3omacHOoCTU" OT 22 UIONA
2008 r. N 123-®3, cratpsi 4, 4. 3 [ 1]

3.11 ornennbiii map: KpynHomacmrabnoe auddy3uoHHOE TOPEHUE, peaiu3yeMoe IIPH pa3phiBe
pe3epByapa C roprouyedl >KMJIKOCTBIO WJIM Ta3oM IIOJ JABJIEHUEM C BOCIJIAMEHEHHMEM COJEPKMMOI0O
pe3epByapa.

3.12 omacHocTtb: IloTeHuuanbHas BO3MOYKHOCTb BO3HMKHOBEHMSI IPOLIECCOB WM SIBJICHMH,
CIIOCOOHBIX BBI3BAaTh MOPAKEHUE JIOJeH, HAHOCUTh MATEepUANbHBIN yiiepd U pa3pylIUTENbHO
BO3/ICHICTBOBATH HAa OKPYKAIOLIYIO aTMOCheEpYy.

3.13 onacubiii mapametrp: I[lapamerp, KOTOpbI TpHU AOCTHKEHUHM KPUTHUECKUX 3HAUYCHUUN
CIOCO0EH co37aBaTh ONACHOCTH JJI PACCMaTPUBAEMOI0 POJia 1€ATEIbHOCTH.

3.14

onacuble pakTopbl mo:kapa: GakTopsl MoXkapa, BO3ACHCTBUE KOTOPHIX MOXKET MPUBECTU K TPABME,
OTPABJICHUIO WJIA THOEIIN YeJIOBEKa U (WJIK) K MaTepUaIbHOMY YIIEpOYy.

denepanbHbIi 3aK0H "TEeXHHUUECKUI periaMeHT O TPEOOBAHMAX MMOXKAPHOU 0€301acHOCTH" OT 22 UIOJIs
2008 r. N 123-®3, cratps 2, 4. 17 [1]

3.15

noxap: Hekontponupyemoe ropenue, mpuIHHSIIONIEe MaTEpUATbHBIN yiepO, Bpel KU3HU U 30POBBIO
rpax/i1aH, HHTepecaM O0IIecTBa U TOCy1apCTBa.
®enepanbHblii 3akoH "O noxapHoit 6e3onacHocTr" oT 21 nexadpst 1994 r. N 69-D3, crates 1 [2]

3.16

noxxapHasi 6ezonacHocTb: CocTOSTHUE 3aIIUIIEHHOCTH JINYHOCTH, UMYIIIECTBA, OOIIIECTBA U
rocy/lapcTBa OT MOXapoB.
®denepanbHbIii 3aK0oH "O noxkapHoi 6e3omacHocTr" oT 21 nexadpst 1994 r. N 69-D3, crates 1 [2]

3.17 no:xkapHasi Harpy3ka: KonnyecTBo TEIIOTHI, KOTOPOE MOXET BBIJICIIUTHCS B IIOMEIICHUH TTPU
noxape.
3.18

MOKAPHAs ONMACHOCTH 00bekTa 3a1uThI: COoCTOSHNE 00bEKTa 3aIIUThI, XapaKTepu3yeMoe
BO3MO>XHOCTBIO BOBHUKHOBEHUS U Pa3BUTHS 110XKapa, a TAK)Ke BO3ACHCTBUS Ha JIIOIEH U UMYILIECTBO
OTacHbBIX (PaKTOPOB MoKapa.

®enepanbHbli 3aK0H ""TeXHUYECKUI peryiaMeHT 0 TpeOOBaHUIX MOXKapHOU Oe30macHOCTH" OT 22 U0
2008 r. N 123-®3, cratps 2, u. 22 [1]

3.19

NnoKapHbIii puck: Mepa BO3MOXHOCTH peau3alliu MOXKapHOH OMacHOCTH OOBEKTA U €€ MOCICACTBUI
JUISL TFOJIE M MaTE€pUAIbHBIX [IEHHOCTEMH.

denepanbHblif 3aK0H "TeXHUUECKUH perJaMeHT o TpeOoBaHMIX MOkKapHOH Oe3onacHoCcTU" OT 22 U
2008 r. N 123-®3, ctates 2, 4. 28 [1]
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3.20 moxkapoomacHasi  curyamusi:  Curyauus, — XapakTepU3YIOIIACS  BEPOATHOCTHIO
BO3HHUKHOBEHUS II0Kapa ¢ BO3MO>KHOCTBIO JAJIbHEHIIIETO €r0 Pa3BUTHS.

3.21 mokazarejib MOXKAPHOI omnacHocTH: BennunHa, KOJIMYECTBEHHO XapaKTepU3yrOLIas
KaKoe-T100 CBOMCTBO MOKapHOH OMACHOCTH.

3.22 npoekTHas aBapusi: ABapus, Ji NPEIOTBPAIICHUS KOTOPOH B IPOEKTE MPOU3BOIACTBEHHOTO
00BEKTa MPEIYCMOTPEHBI CHUCTEMBbI oOecreueHHust Oe30MacHOCTH, TapaHTUpYyIOIue obecredyeHue
3aJJaHHOT'O YPOBHS O€30MaCHOCTH.

3.23 pasrepMeru3anusi Kak cnocod B3pbIBO3aluThHI: Hambonee pacmpocTpaHeHHBIH crocod
MOKapo-, B3PHIBO3ALIUTHI 3aMKHYTOTO 00OPYJOBaHUS U MOMEIICHUHN, 3aKIIIOYAIONINIICS B OCHAIICHUN UX
NpeIOXPaHUTEIbHBIME MeMOpaHaMu U (MJIM) APYTUMH Pa3repMETH3UPYIOIIMMHU YCTPOWCTBAMH C TaKOMH
IUIONIA/IbI0 COPOCHOTO CEUEHUSs, KOTOpasi IOCTaTOYHA Ui MPEIOTBPAILEHUS] Pa3pylIeHUus 000pyI0BaHUS
WM TIOMEIIEHUS OT pocTa U30BITOYHOTO JABJICHUS IIPH CTOPAHUHU TOPIOYHX CMECEH.

3.24 pa3mep 30HbI: [IpOTSIKEHHOCTH OTPaHUYEHHOM KaKUM-IH00 00pa30M 4acTH MPOCTPAHCTBA.

3.25

colMaNbHbIN MOKApPHbIN pucK: CTeNeHb ONACHOCTH, BEAYyILel K TMOEI rpyIIbl JOEH B
pe3yibTare BO3IEHCTBUS OMACHBIX (PAKTOPOB MOXKapA.

®enepanbHbIif 3aK0H "TeXHUYECKUH perJaMeHT o TpeOOBaHMIX MOXKapHOH Oe3onmacHOCTU" OT 22 MO
2008 r. N 123-®D3, ctaths 2, 4. 43 [ 1]

3.26 cueHapuii pa3BUTHSI moxkapa: Mojaenb MOCIEI0BATEILHOCTH COOBITUM C OINPEIeICHHON
30HOM BO3JIEUCTBUS OMACHBIX (PaKTOPOB HA JIFOJICH, 3/1aHUSI, COOPY>KCHHS U TEXHOJIOTUUECKHUE MPOIECCHI.

3.27 TexHosormyeckuii mpouecc: YacTb MNPOM3BOJCTBEHHOIO TIpOLECCa, CBSI3aHHAs C
JEHCTBUSIMH, HAMPABICHHBIMU Ha W3MEHEHHE CBOMCTB M (MJIM) COCTOSIHUSI OOpAaIIaroIInXcsl B MPOIECCEe
BEIIECTB U M3JIEIUH.

3.28

TeXHOJIOrH4YecKas cpeaa: BemecTBa n Mmarepuaisl, 0Opalaronmecs B TEXHOJIOIMYECKOH armaparype
(TEXHOJIOTUYECKOH cucTeme).

®enepanbHblil 3aK0H ""TeXHUYECKUI peryiaMeHT O TpeOOBaHMSIX MOKapHOM Oe30macHOCTU" OT 22 U
2008 r. N 123-®3, cratps 2, 4. 3 [1]

3.29 TexHoJiOorM4YecKkasi ycTaHoBKa: IIpon3BOACTBEHHBIN KOMIUIEKC 3JaHUN, COOPYKEHHH U
Hapy>XKHbIX YCTaHOBOK, PAacHOJIOKEHHBIX Ha OTAEIbHON IIIOIIAJKE MPEANPHUATHS U MpeIHa3HauYeHHBIN IS
OCYILIECTBIIEHUS TEXHOJIOTHYECKOTO MpoIiecca POU3BO/ICTBA.

4 O01Me MoJI0KeHus

4.1 Ilpu  TEXHUKO-D)KOHOMHYECKOM  OOOCHOBaHMM  CTPOMTENbCTBA,  MPOEKTUPOBAHUH
TEXHOJIOTUYECKOTO  Tpollecca M pPa3MEIIEHUH  TEXHOJOIMYECKOro  00OpyNOBaHMSA  JIOJDKEH
npeaycMaTpuBaThCs KOMILIEKC Mep 10 00ecIeYeHn 0 MoKapHOH O€30MaCHOCTH.

4.2 OueHky nokapHOH 0€30MacHOCTH MPOU3BOACTBEHHBIX OOBEKTOB OCYIIECTBIISIOT C ITOMOIIBIO
KPUTEPUEB:

- IHIUBUAYaIBHOIO MTOKapHOIO PHUCKA;

- COLIMAJIBHOTO MOXAapHOI'0 PUCKA;

- PErIaMEHTHPOBAHHBIX [1APAMETPOB MOXKAPHON OMTACHOCTH TEXHOJIOTMYECKHUX IIPOLIECCOB.

4.3 ObecneueHue MoXKapHOH OE30MACHOCTH TEXHOJIOTHYECKUX MPOLIECCOB JOHKHO OBITH OCHOBAHO
Ha aHAJIU3€ UX M0KAPHOU OIIACHOCTH.
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AHaJn3 MOKapHOH OMACHOCTH MPOU3BOACTBEHHBIX OOBEKTOB JOJKEH MPelyCMaTpUBaTh:

- aHaJIM3 IO0XXKapHOM ONACHOCTU TEXHOJOTMYECKOM Cpenbl M IMapaMeTpOB TEXHOJIOTHYECKHX
IIPOLIECCOB HA IPOU3BOJCTBEHHOM OOBEKTE;

- OIpElEeCHUE IEepedHs IMO0XKApOOINACHBIX aBapUIHBIX CUTyallMil M IapaMeTpoB Ul Ka)I0ro
TEXHOJIOTMYECKOI0 IIPOLECCa;

- ONpEICNICHHE INepe4yHs IPUYMH, BO3HUKHOBEHHUE KOTOPBIX IIO3BOJSET XapaKTEpHU30BATh
CUTYAIMIO KaK M0YXapOOIaCHYI0 JJIs KaX/10I0 TEXHOJIOTHYECKOT0 MPOIIecca;

- TOCTPOEHHUE CLIEHApHEB BO3HMKHOBEHHS U DPAa3BUTHSA I10XKAapOB, MOBIEKIIMX 3a c000i rudenn
JIOICH.

4.4 Anann3 noxapHO# ONIaCHOCTU TEXHOJIOTHYECKUX IPOLIECCOB IPELyCMAaTPUBAET COIIOCTABICHUE
nokaszarejeil MOXapHOW OMACHOCTHM BEIIECTB M MAaTEpUAIOB, OOpAILIAIOIIUXCSA B TEXHOJIOTUYECKOM
IIpoLecce, ¢ napaMeTpaMy TEXHOJIOTHYECKOro IIpoLecca.

4.5 OrmnpeneneHue TOXKAPOOIMACHBIX CHUTyallMi Ha TPOU3BOJCTBEHHOM OOBEKTE JOJKHO
OCYILIECTBIIATHCS. HA OCHOBE aHAJIM3a M0>KAPHOM ONACHOCTU Ka)KIOT0 M3 TEXHOJOTMYECKHX IIPOLECCOB U
pelycMaTpuBaTh BbIOOp CHUTyallMii, NpU peaau3aluud KOTOPBIX BO3HUKAET OMACHOCTh MJIs JIHOJEH,
HaXOJAUIMXCS B 30HE MOPAKEHUS ONACHBIMM (PaKTOpPaMU MOXKapa U CONYTCTBYIOUIMMHU IPOSBICHUSIMHU
omacHbIX (axkTopoB mnoxapa. K moxxapoomacHbIM CHUTyallUssM HE OTHOCATCS CUTYyallud, B peE3yJbTaTe
KOTOPBIX HE BO3HMKAET ONACHOCTb VIS KU3HU U 3J0POBbBS JIIOAEH. DTU CUTyallUd HE YUYHUTHIBAIOTCS IIPU
pacuere IoKapHOIo pUcKa.

4.6 Jlnsg KaxaoW NOXApOOMACHOM CUTyallMM Ha IPOM3BOJICTBEHHOM OOBEKTE JIOJKHO OBbITH
IPUBEICHO OINHMCAHWE NPUYMH BO3HHMKHOBEHUS U pa3BUTHUS [0XKAPOOIACHBIX CUTYyallUd, MECT HX
BO3HUKHOBEHUS U (DaKTOpOB MoOKapa, MPEACTABISAIOIIMX ONACHOCTbh JJIS KU3HM U 3JI0pOBbs JIIOJEH B
MecTax UX MpeObIBaHUS.

4.7 Jlns ompeneneHus: NPUYMH BO3HMKHOBEHHS I10KAPOOMACHBIX CHUTYalUH JOJKHBI OBITH
ornpezeNieHbl COOBITHS, peanu3alus KOTOPBIX MOXET IMPUBECTH K OOpa3oBaHHUIO TOprOYel cpenbl U
MOSIBJICHUIO HCTOYHUKA 3aKUTAHUS.

4.8 AHanu3 MOXapHOM ONAaCHOCTH TEXHOJOTMYECKHX IPOLECCOB JOJIKEH ObITh OCHOBOM IS
ONpeACNeHUsT KOMIUIEKCA MEPONPHITHM, HM3MEHSIOIMMX IapaMeTpbl TEXHOJOTMYECKOro Ipolecca [0
YpPOBHSI, 00€CTIEUNBAIOIEr0 JONYCTUMBIH MOKApHBIM PUCK.

4.9 OueHka omacHbBIX (aKTOPOB MOXKapa, B3pbIBA JJS PA3IMYHBIX CIIEHAPUEB HUX pPa3BUTHS
OCYIIIECTBIISIETCSI Ha OCHOBE COIIOCTaBJIEHUS HWHGPOPMAlUU O MOJAEIUPOBAHUU JUHAMUKH ONACHBIX
(akTOpOB Mo’Kapa Ha TEPPUTOPUU MPOU3BOJICTBEHHOTO OOBEKTA M MPHJIETAIONIed K HEMY TepPUTOPUHU U
uHpOpMallMM O KPUTUYECKUX JJS JKU3HU M 3J0pOBbS JIIOJEH 3HAYEHMSIX OINAacHbBIX (PaKTOpOB
AHAIN3UPYEMBIX M10XKapa, B3pbIBa.

4.10 OueHka TOCIEICTBUA BO3JCHCTBUS OMACHBIX (PAKTOPOB IMOXKapa, B3phIBAa Ha JIFOACH IS
pa3MuYHBIX CLEHApUEB pPa3BUTHS I0KAPOONACHBIX CHUTyallMd IpPEAyCMaTpUBAET OINpPEACIECHUE YHncia
JIOJIeH, MOMaBIIKX B 30HY MOPaKeHUs OMacHBIMU (paKTOpaMu MoKapa, B3pbIBa.

4.11 B cnyuae HEBO3MOXHOCTH NIPOBEICHMS OLICHKH IIOKApHOIO pHUCKA (Hampumep, H3-3a
OTCYTCTBHSI HEOOXOAMMBIX JaHHBIX) JOMYCKAaeTcs HCIHOJb30BaHUE HHBIX (JETEPMUHUPOBAHHBIX)
KPUTEPHEB MOXKAapHOI 0€30MacCHOCTH TEXHOJIOTMYECKHX MPOIECCOB (IOMYCTUMBIX 3HAUYCHHN MapaMeTpoB
STUX TPOIECCOB).

4.12 Tlpu olEeHKe MOKapHOM OMAaCHOCTH TEXHOJOTHYECKOro Mpolecca HEOOXOJUMO ONpPEeIeTUTh
pacUeTHBIM UJIH 3KCIIEPUMEHTAIbHBIM ITyTEM:

- U30BITOYHOE JaBJIEHUE, pa3BUBAEMOE IPU CTOPAHUU T'a30-, Mapo- U MbUIEBO3AYIIHBIX CMecell B
MOMENICHHUH (MpUiIokeHne A);

- pa3Mep 30H, OTPaHUYEHHBIX HUKHUM KOHLIEHTPALIMOHHBIM IIPEIETIOM PacpOCTPAHEHUS TUIaMEHU
(HKIIP) razoB u napos (npuinoxenne b);

- HHTEHCUBHOCTHb TEIUJIOBOIO M3Iy4YeHHMs IpU IOKapax IMpPOJIMBOB JUISI COIIOCTABIEHUS C
KPUTUYECKUMHU (TIPEAETIbHO JONYCTHUMBIMHM) 3HAYEHHUSMH HWHTEHCHUBHOCTH TEIUIOBOTO IIOTOKA JJIs
YeJI0BEKA U KOHCTPYKIMOHHBIX MaTepHUaioB (rpuioxenne B);
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- pa3Mephl 30HBI pacpOCTpaHEHUs 00J1aka rOPIOYUX T'a30B U IapOB IIPH aBapUU ISl ONPEEIICHUs
ONTUMAJIbHOM PACCTAHOBKU JIIOJEH M TEXHUKH IIPU TYLIEHUU MOKapa M pacuera BPEMEHU IOCTUKEHUS
00JIaKOM MECT UX pacnojiokenus (npuiioxenne [);

- BO3MOYKHOCTh BO3HUKHOBEHHMS U MOpa)arollee BO3ACHCTBUE OTHEHHOTO IIapa MpU aBapuu IS
pacuera pajnycoB 30H MOPAKEHUS JIIOAEH OT TEIUIOBOIO BO3JECHUCTBUSA B 3aBUCUMOCTH OT BHJIa U MaccChl
ToruuBa (npunoxenue J1);

- MapaMeTphl BOJIHBI AABJICHUS MIPU CTOPaHUU T'a30-, MAPO- U MBLIEBO3IYIIHBIX CMECEH B OTKPHITOM
npocTtpancTse (npuioxenue E);

- mopaxaromye (akTopel MpH pa3pbiBE TEXHOJIOTMYECKOrO OOOPYAOBaHUS  BCIEACTBUE
BO3/ICIICTBUS HA HEro ouara nosxapa (rnpuioxenne JK);

- HWHTEHCUBHOCTb HCIAPEHUs TOPIOYUX SKUIKOCTEH M CHKUIKEHHBIX Ta30B Ha OTKPBITOM
MPOCTPAHCTBE U B oMenieHuu (rpuosxenue ),

- MapaMeTpbl UCTEUEHUS KUIKOCTU M raza, a TakKe pa3Mep CIMUBHBIX OTBEPCTUM ISl TOPIOYMX
JKUJKOCTEN B MOJJOHAX, OTCEKaxX M CEKIMUAX IMPOU3BOJICTBEHHBIX y4acTKOB. [Ipu 3TOM miomanp ciMBHOTO
OTBEPCTHS JIOJDKHA OBITh TaKOM, YTOOBI MCKJIIOYUTH MEPETUB KUIAKOCTH 4Yepe3 O0OpT OrpaHWYUBAIOLIETO
YCTPOMCTBA U PacTeKaHME KUAKOCTHU 3a ero npeaenamu (mpunoxenue K);

- TIapaMmeTpbl [AapoOBBIX 3aBeC JUId MPEAOTBpAILlEHUS KOHTAKTa Iapora3oBbIX cMeced ¢
UCTOYHUKAMU 3axuranus (rmpunoxenue JI);

- KOHIIEHTPAIIMOHHBIE MIPEACIIBI PACTIPOCTPAHCHUS TIFIAMEHH ISl TOPIOYUX CMECEH, HAXOIALIUXCS B
TEXHOJIOTMYECKHX afmaparax u odopynoBanuu, omnpeaensiembie cornacHo 'OCT 12.1.044. Jlomyckaercs
pacCYUTHIBaTh KOHLEHTPAILMOHHBIE IIPEAEIIBI COIIacHo [3];

- IpyrHe MoKa3aTeiau MOoXKapOB3PhIBOOMACHOCTH TEXHOJIOTUYECKOTO Mpoliecca, HeOOXOAUMbIe st
aHaJIM3a UX OMAaCHOCTH.

Breibop mapameTpoB, HEOOXOOUMBIX MJIsi OIICHKH TIOKAPHON OMACHOCTH TEXHOJOTHYECKHX
IIPOLIECCOB, OCYIIECTBIISIETCS HA OCHOBE aHAIM3a CHELM(PHUKU X MOKapHON OMACHOCTH.

4.13 K MeponpHsTHsIM IO CHUKEHHIO TIOCIIECTBUN M0XkKapa, B3PbIBA CIEAYET OTHOCHUTD:

- OTpaHWYECHUE PACTEKAHHUS TOPIOYMX >KUJIKOCTEH MO I1e€Xy, MPOU3BOJICTBEHHOM IUIOMIAIKE WIH
CKJIaLy;

- YMEHBIIIEHUE UHTEHCUBHOCTH UCTIAPEHUS TOPIOYHX KUIKOCTEH;

- ABapUUHBIN CIIMB ITOPIOYUX KUJIKOCTEN B aBapUIHBIE EMKOCTH;

- YCTAaHOBKY OTHEIPErpanuTeNeit;

- OIPaHUYEHUE MACCHI OMACHBIX BELIECTB MTPU XPAHEHUHU U B TEXHOJIOTMUECKUX allaparax;

- BOJSTHOE OpOILIEHNE TEXHOJIOTUYECKUX allllapaToB U pe3epByapoB (1puioxenue M);

- (pmermaTu3anmIo TOPIOYMX cMecei B amnmapaTax U TEXHOJIOTHYECKOM 000pyI0BaHUMY;

- BBIHOC IT0’KapO0NacHOro 000pyA0BaHUs B U30JIMPOBAaHHBIE TOMELICHUS;

- MPUMEHEHHUE YCTPOMCTB, CHIDKAIOIIMX JaBlieHHE B ammapatax 10 0e30macHOW BETUYHMHBI MpU
CrOpaHMHU ra3o-, Hapo- U NbUIEBO3AYLIHBIX cMecel (rpuioxenue H);

- YCTaHOBKY B TEXHOJOTHYECKOM OOOpYIOBaHUU OBICTPONEHCTBYIOMIMX OTKIIOYAIOIINX
YCTPOMCTB;

- OrpaHUYEHHUE PACTIPOCTPAHEHUS MOKapa, B3phIBa C MOMOILIBIO MPOTUBOMOKAPHBIX Pa3pbhIBOB U
nperpaj ¢ TpedyeMbIM MpeesioM orHecToUKocTH (ripuioxenus [1 u P);

- IPUMEHEHHE OTHE3AIUTHBIX KPACOK U MOKPBITHIA;

- 3aIUTY TEXHOJOTHYECKUX MPOIECCOB YCTAHOBKAMHU MOKAPOTYILIEHUS;

- IPUMEHEHHUE TOKAPHON CUTHAJIM3AIMU U CUCTEM OMOBEIICHUS U YIPABICHUS dBaKyalllen JItoaen
IIpH MOXKape;

- o0yueHue nepcoHata NpeanpusaTHi cnocodam JTUKBUIAINN aBapuii;

- CO3JJaHUE YCIIOBUM [ CKOPEHIIEro BBOAA B IEHCTBUE MOIPA3ACIICHUHN MTOXKAPHON OXpaHbI MyTEM
YCTPOMCTBA  MOABE3IHBIX MyTEW, TMOXAPHBIX BOJOEMOB M  HApPYXHOTO  MPOTHUBOMOXAPHOTO
BOJIOCHAOKEHUS.

4.14 PesynpraThl aHanu3a NapaMeTpPOB IOXKAPHOM OMACHOCTH W MEPONPHUATHH IO CHM)KEHHIO
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MOCJIEICTBHI MOKapa, B3pbIBa JIOJKHBI OBITH YYTEHBI IPU MPOESKTUPOBAHUH MTPOU3BOICTBEHHBIX 00BHEKTOB
pa3paboTKe IUIAHOB TYIIEHHWs I0XKAapoB, a TaKKe IUIAHOB JIOKAIM3AaUUMU M JIMKBUJALUU
I10>KapOB3PbIBOOIACHBIX CUTYALIMI U aBapHil.

5 Ilopsinok odecrneyeHUs MOKAPHOH 0€30MACHOCTH TEXHOJIOTHYECKUX MPOLECCOB

5.1 IIpoeKTUpOBaHUIO TEXHOJIOIMYECKOI0 IIpolecca JOJDKEH MpEeAIIecTBOBaTh AaHAIU3 €ro
II0’KapHOU OIACHOCTH.

5.2 AHanu3 nokapHOH OMAaCHOCTHU TEXHOJIOTMYECKHUX IPOLECCOB JOKEH BKIIIOYATH!

- OIIpeleNeHUE IIOKa3aTeNled IO0XXKapHOM OMNACHOCTH HCHOJB3YIOIIMXCA B TEXHOJOTHYECKOM
IIPOLIECCE BEILIECTB U MAaTEPUAJIOB B COOTBETCTBUH ¢ MeTouKaMH, pernamenTupyeMbimu 'OCT 12.1.044;

- M3y4EHHUE TEXHOJOIMYECKOIro Mpolecca C LEIbl0 ONpelesieHUuss 000pyJ0BaHUs, YYaCTKOB HIIU
MECT, TJ€ COCPEJOTOYEHbl TOpIYHME MaTepuanbl WM BO3MOXKHO OOpa3oBaHHE Ta30-, Hapo- u
IBUIEBO3YLIHBIX TOPIOYUX CMECEH;

-OIIpeJIelIeHNEe BO3MOXKHOCTH 00pa3oBaHUsl TOproued cpeibl BHYTPH IOMEIICHUMH, anmnapaToB U
TpyOOIPOBOJIOB;

- OIpEeJeIIEHNE BO3MOKHOCTH 00pa30BaHus B FOPIOYEH Cpeie UCTOUYHUKOB 3aKUTaHuUs;

- HCCIIEZIOBAaHME pa3IMYHbIX BAPHAHTOB aBapHil, MyTeil pacnpocTpaHeHHUs MOXapa U BbIOOp
BapHaHTOB IIPOEKTHBIX aBapHuii;

- pacdeT KaTreropuu IOMELIEHUH, 3JaHUM M HApYKHBIX YCTaHOBOK II0 B3PBIBOIIOKAPHOW U
MOXKapPHON OMACHOCTH;

- OIIPEJEICHHE COCTaBa CUCTEM NIPEJOTBPALICHUS 110XKapa, B3pbIBa U MPOTHUBOIIOKAPHON 3aIUTHI
TEXHOJOTMYECKUX IPOILIECCOB;

- pa3paboTKy MEpOIpHUATUH MO TMOBBIIIEHUIO MOXXapHOW O€30MacCHOCTH TEXHOJIOTHYECKHX
IIPOLIECCOB U OTJIEIbHBIX €0 YUaCTKOB.

5.3 TloxapHasi OMaCHOCTh TEXHOJOTNYECKUX ITPOLIECCOB ONPEAENSIETCS HA OCHOBE U3yUEHUS:

- TEXHOJIOTHYECKOI'0 PETIaMeHTa;

- IPUHIMIHAIBHON TEXHOJIOTMYECKON CXEMBI IPOU3BOICTBA IPOAYKIIHNH;

- TOKa3zaTeledl TMOKapHOM OMacHOCTH BEIIECTB W MaTepualioB, oOpallaroomuxcs B
TEXHOJIOTMYECKOM TPOLIECCE;

- KOHCTPYKTHUBHBIX OCOOEHHOCTEH anmnapaToB, MalllMH U arperaTros;

- CXEMBl pAaclOJOKEHUS B I€Xe, Ha YYacTKE WJIM OTKPBITOM IUIOMAAKE IOTEHLIHAIBHO
M10’KapO0NacHOro o00pyA0BaHUs.

54 ]JInsg OUEHKH TOXApHOH OE30MacHOCTH TEXHOJIOIMYECKOro Mpolecca TEXHOJIOTHYECKUH
perJaMeHT JIOJIKEH BKJIH0YaTh:

- JIaHHBIE 110 PELENTYpE M OCHOBHBIM XapaKTEPUCTHUKAaM BBITYCKAEMON MPOMYKIUH, CHIPbS,
MaTepuaioB U MOJYNPOAYKTOB (cOCTaB, (HU3UKO-XMMHUYECKHE CBOICTBa, IIOKa3aTead MOXapHOM
OIACHOCTH, TOKCUYHOCTH);

- cBeJIeHHs 00 0TXO/ax MPOU3BOJCTBA U BEIOpOCcax B atMocdepy;

- uHbOpMaLMIO O MapaMeTpax TEXHOJOTHYECKOro pekuma (JaBlIeHHE, TeMIlepaTypa, COCTaB
TEXHOJIOTHYECKOH Cpeibl);

- IOPSAJIOK IIPOBEJEHUS TEXHOJIOTUYECKUX ONEepaLuii;

- CBEJIEHUS O CPEJICTBAX KOHTPOJIS 32 TEXHOJIOTMUECKUM IIPOLECCOM;

- TpeOOBaHMs K MM0KapoOe30I1acCHOMY BEIEHUIO TEXHOJIOTHYECKOro Mpoliecca, Ipea0TBpallatoIue
BO3MOXHOCTb BO3HUKHOBEHUS MI0KAPOB U (MJIN) B3PBIBOB.

IIpy wn3yd4eHMM TEXHOJIOIMYECKOIO perjlaMeHTa CleAyeT paccMaTpuBaTb BCE CTaauu
TE€XHOJIOTMYECKOI0 IIPOLECCa OT MOATOTOBKH CBIPbs M IO BBIITYCKA FOTOBOM NMPOTYKIUH.

5.5 Jlna aHanu3a IMOXKapHOW OMNACHOCTH TEXHOJOTMYECKOro Ipouecca IMPUHIUIINAIbHAS CXeMa
IIPOU3BOJCTBA MPOAYKLIUN IOJDKHA ONPENENATh IMOCIEAOBATEIBHOCTh TEXHOJOTMYECKUX ONEPALMH IO
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IIPEBPALICHUIO ChIPbsi B TOTOBYIO IPOAYKIIHIO, NapaMeTpbl TEXHOJIOIMYECKOIO PEKMMa, MECTa BBOJA B
IIPOLIECC CHIPbsI U BCIIOMOTATENIbHBIX BEMIECTB, MECTa MOIYYEHHS MOIYIPOLYKTOB U TOTOBOM MPOTYKLMH.

5.6 [lanHble O IOKapOB3PHIBOOINIACHBIX CBOWCTBAX IPEACTABISAIOTCA AJIS BCEX MMEIOUIMXCA Ha
IIPOU3BOJICTBE OMNACHBIX BEILECTB, MATEPHAIIOB, CMECEH, IIOIYNIPOLYKTOB U TOTOBOM MPOAYKIIMH C yYETOM
O0COOEHHOCTEM UM IapaMeTpoOB TEXHOJIOTMYECKOro Imporecca (JaBJIE€HUs, TEMIIEPATyphl, COCTaBa
OKHCIIUTEIBHON CPEeNibl U T.I1.).

5.7 B KOHCTpYKUMM TEXHOJOTMYECKMX allapaToB, MallUH M arperaroB JOJIKHBI ObITh
IPEIYCMOTPEHBI MEPBI 3aLUTHI OT MOKapa U (MJIM) B3pbIBa, 00ECIEYUBAOLINE MTOKAPHYIO O€3011aCHOCTh
uX paboTHI.

5.8 Pa3paboTka TEXHOJIOTMYECKOTO OOOPYJOBAaHUS U CBA3AHHOTO C HHUM TEXHOJIOTMYECKOIO
mpolecca, pasJelieHue TEXHOJIOIMYECKOM CXEeMbl Ha OTHAENbHBIE TEXHOJOrM4eckue OJoku, ee
anmnaparypHoe oQopmieHHe, BbIOOp THMA OTKIIOYAIOIIUX YCTPOHCTB M MECT MX YCTaHOBKH, CPEICTB
KOHTPOJIS, YIPABICHHUS W MPOTUBOABAPUIHON 3alIMTHI JOJDKHBI OCYILECTBIISATHCS C y4ETOM TpeOOBaHUI
HOXKapHOW 6E€30IaCHOCTH.

5.9 Ilpu HaMYMK B TEXHOJIOTHYECKOM 000PYIOBAHUY TTOKAPOOTIACHBIX, TO’KAPOB3PHIBOONACHBIX U
B3PBIBOOIIACHBIX TEXHOJIOTMYECKUX CPEJl WJIM BO3MOKHOCTH UX OOpa30BaHMs JOJDKHBI pa3padaThIBaThCA
MEpOTIPHUATHS 10 00ECTICYCHHIO MTOKAPHON OE30MaCHOCTH.

5.10 TexHonornyeckoe 060PyAOBaHUE U CBSI3aHHBIE C HUM TEXHOJIOTMYECKUE MPOLECCHl JTOJIKHbI
pa3pabarbIBaThCsl TaK, YTOOBI IPEJOTBPATUTh BO3MOYKHOCTD B3pbIBa U (MJIM) MOXkKapa B 000pylI0BaHUU IpU
pEerilaMeHTHPOBAHHBIX 3HAUEHUSAX UX IIapaMEeTPOB B HOPMaIbHOM pexuMe padoThl. PernamenTupoBaHHbIe
3HAYCHUS MapPaMEeTPOB, OMPEICISIONIMX MOXAPHYI0 OMNACHOCTh TEXHOJIOTUYECKOTO OOOpYIOBaHUS M
npouecca, JONYCTHMMbBIM JMana3oH MX W3MEHEHUM, OpraHu3alus IPOBEIEHUs IpoLecca JOJIKHBI
YCTaHABIMBAThCA Pa3pabOTUMKOM OOOpYIOBaHUS M TpOIEcCCa HAa OCHOBAHUHU JAHHBIX O MPEAEIBHO
JOIYCTHUMBIX 3HA4EHMSIX IapaMeTpoB WJIM MX COBOKYIHOCTH I Y4YacTBYIOUIMX B IIpOLECCE
TEXHOJIOTUYECKUX CPENl.

5.11 KoHCTpyKIMsI TEXHOJIOTMYECKOTO OOOPYAOBAaHUS M YCIOBUS BEACHUS TEXHOJIOTMUYECKUX
IPOLIECCOB JOJDKHBI MPEAyCMaTpUBaTh HEOOXOJUMBIE PEXUMBI U COOTBETCTBYIOIIME UM TEXHUYECKHE
CpeACTBa, TNpeAHa3HAYCHHbIE U CBOEBPEMEHHOTO OOHApYKEHUS BO3HHUKHOBEHHUS IOXKAPOOMACHBIX
aBapUIHBIX CUTYaIlUil, OrpaHUYEHMSI UX JalbHEHUIEro pa3BUTHUs, a TaKKe JJI OTPAaHUYEHHUS MTOCTYIIIICHUS
TOPIOYUX BELIECTB U MAaTEPUAIOB U3 TEXHOJIOTMYECKOT0 000PYA0BaHM B O4ar BO3MOKHOIO TOXkKapa.

5.12 OneHkKy OmacHOCTM BO3HMKHOBEHMS IOXapa M IMyTed €ro pacnpoCTpaHEHUs IMPOBOAAT C
IIOMOII[BI0 CXEM PpACIOJIOKEHUsI MOXKApOONacHOro 00OpYyIOBaHUS, TMOCTPOCHHBIX HAa OCHOBE IIJIAHOB
IIPOU3BOJICTBEHHBIX 3AaHUH, YCTAHOBOK, 3TAXKEPOK U MOMEIICHUH.

Ha cxemax u kapTax yKas3blBaroT:

- MecTa BO3MOXHOI'0 00pa30BaHMsI FOPIOYEH Cpeibl;

- Y4aCTKH BO3MOXHBIX I10KapOOIAaCHBIX aBapHii;

- BEPOSITHbIE HCTOYHHUKH 3a)KUTaHUS;

- IIyTH pacpOCTPAHEHUS OTHS P IOKapE;

- IPeIyCMOTPEHHBIE IPOEKTOM MEPHI 3aIUThI YYaCTKOB, Y3JIOB U aIllapaToB OT M0Kapa U B3pbIBa.

5.13 Ha ocHOBe aHa/in3a, MPOBEIEHHOTO B COOTBETCTBUU € 5.2-5.6 u 5.8, pa3padaThIBalOT CHCTEMY
Mep IO MPEeAOTBPAILECHHUIO [T0Kapa U MPOTUBONOKAPHOM 3alUTE TEXHOJIOTMUYECKUX MPOIIECCOB.

[Tpu 5TOM HEOOXOAMMO JTOTIOJIHUTENBHO YUUTHIBATD:

- BO3MOXHOCTh 00pa30BaHUs JIOKATbHBIX TOPIOYUX CMECEH y MECT BbIX0/1a IapoB, I'a30B U MbUIEH B
MOMEIIIEHHUE Y aliaparoB, MOCTOSIHHO UM BPEMEHHO COOOIIAIOIINXCS ¢ BHEIIHEH cpe1oi yepe3 OTKPHIThIE
JIIOKM, JbIXaTeNbHbIC JMHHUM, NPEJOXPAHUTENbHBIEC KIIAIIaHbl WIM HMMEIOIIME OTKPBITHIE MOBEPXHOCTU
UCIIapEHUs;

- Hanmuuue U S(Q(PEKTUBHOCTh AaCNUPALMOHHOM CHUCTEMBI, IMPOJAYBKM MHEPTHBIM TIa30M U
OJIOKMPOBKHU almnapaToB MEPHOAMUYECKOTO JCHCTBHS, 3arpy3ka M pasrpy3Ka KOTOPBIX COINPOBOXKIAAETCS
OTKPBITHEM JIIOKOB U KPBIIIEK;

- 3(peKTUBHOCTh OTBOJHBIX JIMHHHA Yy amnmapaToB U €MKOCTEH, OCHAIIEHHBIX JbIXaTEIbHBIMU
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YCTPOMCTBAMH, MPEOXPAHUTEIBHBIMH KJIallaHAMH, YCTPOMUCTBAMU PYYHOTO CTPABIMBAHUS;

- paboToCcrocoOHOCTh U 3(PPEKTUBHOCTh CUCTEM YIIABJIMBAHUS Ia30B U MAPOB, YCTPOUCTB MPOTUB
MIEPETIOIHCHUS U PACTeKaHUS >KUAKOCTEH, MPUOOPOB KOHTPOIS W PETYIUPOBAHUS TEMIIEPATYPhl MPH
SKCIUTyaTallMu OTKPBITBIX €MKOCTEH, 3aII0JIHEHHBIX TOPOYUMU KUAKOCTIMU;

- HAJEKHOCTh TPUHATHIX CIIOCOOOB YIUIOTHCHHUS CAbHUKOB, HEOOXOIMMOCTh MPUMEHEHUS
MECTHBIX OTCOCOB U OJIOKMPOBKM BBITSKHOW BEHTWISILMU MPH paboOTe HACOCOB ISl TEpeKauku
JIETKOBOCTUIAMEHSIIOLIUXCS M TOPIOYUX JKUJIKOCTEH, COKIDKEHHBIX Ta30B M KOMITPECCOPOB.

5.14 Ilpu Hanuuuu anmapaToB U 00OpYyIOBaHUS, pabOTAIOLIUX MO/l BaKYyMOM WJIHA B KOTOPBIX IO
YCIIOBHUSAM TEXHOJIOTHYECKOTO MPOIecca UMEIOTCSI CMECH TOPIOYMX BEIIECTB C OKUCIUTEIEM, HEO0X0AUMO
ONPEIETUTh:

- BO3MOXKHOCTh M YCJIOBUSI 00pa30BaHUs B anmapaTe TOPIOYNX CMECEH;

- He0OXOIMMOCTh KOHTPOJISI 32 COCTABOM CpEJIbI B armapare;

- He0OXOIMMOCTh B aBTOMATHYECKHUX CPEACTBAX MpEaylnpekacHuss 00 00pa30BaHUHM TOPIOYHX
cMecel;

- BO3MOXXHOCTb JIOKQJIM3aLlUU TOPIOUNX CMECEH;

- HaJIS)KHOCTH U (D (PEKTUBHOCTH UMEIOIIUXCS CPEICTB 3AIUTHI.

5.15 [yst pa3paOOTKH MEPOTIPUATHI TT0 OOSCTICUCHUIO IMOKAPHON 0€30MaCHOCTH TEXHOJIOTHISCKHIX
MIPOLIECCOB CIIEAYET PACCMOTPETh BCE BUJIbI MCTOYHUKOB 3a)KUTaHUsS, KOTOPbIE MOI'YT BCTPETUTHCS B
IIPOU3BOJICTBEHHOM IIPOLECCE.

[Tpu 5TOM HEOOX0IUMO:

- YCTaHOBUTH, KaKHE€ TEXHUYECKUE PEIICHMs IMPEIyCMATPUBAIOTCSA JJISI TOTO, YTOOBI JaHHBIN
anmnapar Wik yCTPOHCTBO CaMH HE CTalld MPUYMHON BO3HUKHOBEHUS MOKapa U (WJK) B3phIBA, OLEHUTH UX
3 PEeKTUBHOCTD U HAJIEKHOCTH;

- NP HAJIMYMM aIlapaToB, UMEIOUIUX BBICOKYIO TEMIIEpAaTypy HapyX HON MOBEPXHOCTH CTEHOK,
OTPEJIETUTh BO3MOKHOCTh BOCIUIAMEHEHUSI TOPIOYMX CMecel y4acTKaMH, He UMEIOIIUMHU TEIIOU30JISIIUN
B CJIy4ae aBapui;

- YCTAaHOBUTBH IE€pPEYCHb BEIIECTB W MAaTEPUAIOB, KOTOPHIE MO YCJIOBHUSIM TEXHOJOTUUYECKOTO
mpollecca HAarpeBarOTCs BBINIE TEMIEpaTyphl CaMOBOCILUIAMEHEHHUS W TpPU aBapHHBIX BBIOpOcax W3
anmnapaToB CIIOCOOHBI BOCIUIAMEHSATHCS MTPU KOHTAKTE C OKPYKAIOIIHUM BO3TyXOM;

- ONpeneiuTh, TNPUMEHSIOTCS JH B TEXHOJIOTMYECKOM TIPOIECCe BEIIeCTBA, CIOCOOHBIE
BOCIUIAMEHSATHCS TPU KOHTAKT€ C BOJOM WM JPYTUMH BEIIECTBAMH, OOpAIIaOIIMMUCI B
TEXHOJIOTMYECKOM IPOLIECCE;

- MPOaHAIM3UPOBATh BO3MOKHOCTh 00pa30BaHUs U HAKOIUIEHUS MUPOGOPHBIX OTIOKEHUN;

- BBISIBUTH HAJIMYMUE B TEXHOJIIOIMUYECKOM MPOIECCE BEUIECTB, PA3Iaraolnxcs ¢ BOCINIAMEHEHHEM
MIpU HarpeBe, yaape, TPCHUH WM CaMOBO3TOPAIOIINXCS Ha BO3IyX€e MPU HOPMAJIbHBIX YCIOBUSX;

- TpelOoTBpPaTUTh MOMNMAJaHUE MeTaula U KaMHEH B MallMHbl M amnmnapaTrbhl ¢ BpallarolIMMUCs
MeXaHU3MaMH (MeIIaJKH, MEeJTbHUIIBI, IPOOUIIKH, ITHEKH | T.I1.) TIPU HAJTUYHH B HUX TOPIOYEH CPEIbI;

- TOpeoycMOTpeTh TaM, TJA€ JTO Heo0XOAMMO, MpPHUMEHEHHE HCKpOoOe30macHoro u
B3PBIBO3AIIUIIEHHOTO AIEKTPOOOOPYI0BAaHUS U IPYrOro TEXHOJIOTMYECKOro 000py10BaHuUs;

- MPEAYyCMOTPETh CPEACTBA KOHTPOJIA M 3alIUTHl OT IMEperpeBa MOJBHUXKHBIX YacTed MallMH U
anmnaparos;

- OLEHUTHb BO3MOKHOCTb 3)KUTAHUS FOPIOUYHUX CMECEH OT TEIJIOBOTO MPOSBICHUS JICKTPUUECKON
sHepruu (MCKPBI U TYTH Pa3MbIKaHHS, KOPOTKUE 3aMbIKAHUS, TOKH MEPETPY3KH, MEPErPEB AEKTPUICCKUX
KOHTAKTOB, HAarpeB 3JIEMEHTOB 00OpPYNOBaHMS MHIYKIMOHHBIMM TOKAaMH M TOKaMHU BBICOKOW YaCTOTHI,
yZapbl MOJIHUU U Pa3psibl CTATHUECKOTO JIEKTPUUECTBA);

- OMNpEAENUTh COOTBETCTBUE CHUIIOBOTO, OCBETUTEIBHOTO H APYroro 3JIEKTPOOOOpYHIOBaHUS
KJIacCaM B3PBIBOOMIACHBIX U MTOKAPOOTACHBIX 30H HA OCHOBaHHMH TpeOoBaHuH [4];

- IPEAOTBPATUTh BO3MOKHOCTh TPOHUKHOBEHHUS T'a30B U MAPOB U3 B3PHIBOONACHBIX TTOMEILIEHUI B
NIOMEIIEHUS C  HOPMAJBbHOW  Cpelod, B  KOTOPBIX  HCIOJB3YETCS  HEB3PBIBO3ALIUIICHHOE
AIIEKTPOOOOPYIOBAHUE U MTPETYCMOTPETh COOTBETCTBYIOIINE MEPHI 3AIIUTHI,
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- pa3zpa0oTaTh NpU HEOOXOAWMOCTH HMHBIE TEXHMUECKHUE PELIEHUS IO 3alIUTEe TEXHOJIOTMYECKHX
IPOILIECCOB OT BOZHUKHOBEHHUS II0KApOB U B3PBIBOB, NIPEyCMaTPUBAIOLIME [TPEJOTBpallieHe 00pa30BaHuUs
FOpPIOYMX CPell U UICTOUHUKOB 3aKUTaHMSL.

5.16 Ecnu npuMeHseMas B TEXHOJIOTMYECKOM IIPOLIECCE CUCTEMa NPEAOTBpAILCHUS I0XKapa He
MOXeET O0OeCHeuuTh B CiIy4ae ero BO3HMKHOBEHHS U PpACIpPOCTPAHEHHUS HA COCEIHUE YYAaCTKU U
000pyI0BaHUE YCTAHOBJICHHbIE KPUTEPUHU MOXKAPHOIH OE€30I1aCHOCTH, TO AJISl TEXHOJOTHYECKOro mpolecca
HE00X0IMMO pa3paboTaTh MEPONPHUATHS IO €r0 MPOTUBOIOKAPHOHN 3aIIUTE.

5.17 IlpoTuBonoxapHast 3al1Ta TEXHOJOTHUECKUX MIPOLIECCOB JOJDKHA 00ECTIeYMBATHCS:

- TNPUMEHEHUEM YCTAaHOBOK MOXKapOTYIIEHUS U BOJASHOTO OpOMICHUs (IpU HEOOXOAMMOCTH -
aBTOMAaTHUYECKUX) U COOTBETCTBYIOIIMX BUJIOB MOKAPHOM TEXHUKH;

- INPUMEHEHHEM aBTOMAaTMUYECKHUX YCTAaHOBOK I10)KAPHOM CHUTHAJIM3AallUM W OIOBEIICHUS U
YIPaBJIEHUS 3BaKyallUel IIPU M0XKape;

- yCTpOMCTBaMM, OTPaHUUMBAIOIMMU PACIIPOCTPAHEHHE 105KAPa;

- TPHUMEHEHUEM CTPOUTEIBHBIX KOHCTPYKIMH C  pErJIAMEHTUPOBAHHBIMHM  IIpEJeiIaMu
OTHECTOMKOCTH U KJIACCAMU KOHCTPYKTHUBHOM IT0’KAPHOM ONIACHOCTH;

- opraHu3anueil CBOEBPEMEHHOM 53BaKyalluM JIIOJed M CHaOKEHHEM IepcoHaja CpeAcTBaMHU
KOJIJICKTHBHOM M MHIMBUAYAIbHOW 3allIUTHI OT OMACHBIX (DAKTOPOB MOXKapa.

5.18 OrpanuyeHue pacnpocTpaHeHus MoXkapa JOKHO 00eCeunBaThCsL:

- YCTPOMCTBOM IIPOTUBOMNOMXKAPHBIX MIPErpas;

- YCTAaHOBJICHUEM IPEAEIBHO JOIMYCTUMBIX IUIOMAAECH IPOTUBOIIOKAPHBIX OTCEKOB M CEKIIHM;

- YCTPOMCTBOM aBapUIHOIO OTKIJIFOUEHUSI TEXHOJIOTUYECKUX YCTAHOBOK M KOMMYHUKAIINIA;

- NPUMEHEHUEM CPEACTB, NPEJOTBPAILAOIINX WIA OIPAaHUYMBAIOLIMX pPAa3IMB U PACTEKAHUE
JKUJKOCTEN IIPU aBapUITHOW CUTYallnH;

- IPUMEHEHUEM OTHENPETPAKAAOIINX YCTPONCTB.

5.19 BpiOop orseTymamux BELIECTB, COCTaBOB M AaBTOMAaTHYECKHX YCTAaHOBOK IOKapHOM
CUTHQJIN3ALMHU, KOJMYECTBA, OBICTPOJEHCTBUA M MPOU3BOAUTEIBHOCTH YCTAaHOBOK I0OXKapOTYIICHUS
clelyeT TPOBOJWUTH HA CTAaJUU TPOECKTHUPOBAHUS TEXHOJOTMYECKHX IPOILIECCOB B 3aBHUCHUMOCTH OT
(U3UKO-XMMUYECKUX CBOMCTB MepepadaThIBaeMbIX BELIECTB U CPEJCTB TYIIECHUS U CLIEHAPUEB NMPOEKTHBIX
H0KapOB.

B cnyuae M3MEHEHHS TEXHOJIOTMYECKOTO TPOLECCa MM OTIENbHBIX €ro ONEpaluil ClexyeT
nepecMaTpHuBaTh BBIOOP CPEACTB U CIIOCOOOB MPEAOTBPAILIEHHUS TI0Kapa U MPOTUBOMOKAPHOM 3aIIUTHI.

[Ipu >TOM mnpHUMeHseMble BUABI TOXKAPHOH TEXHUKH JOJDKHBI oOecneunBaTh 3(h(eKTuBHOE
TyILIEHUE M0Xapa U ObITh 0€30MaCHBIMHU IS JTIOJEH.

520 Ecam mpu mnoskape BO3MOKHO T'OPEHHE HECKOJIBKMX Ppa3JIM4HbIX TOPIOUMX BELIECTB U
MaTepuasoB, OTIMYAIOLIMXCS JPYr OT JApyra MOXapOoONaCHBIMH CBONCTBAMH U XapaKTEpPUCTUKAMH
HEOOXO/MMBIX CpPEACTB TYLIEHHS, TO pacueT M NMPOEKTHPOBAHUE YCTAHOBOK MOXAPOTYIIEHHS JIOJIKHBI
OBITH IPOU3BEJIEHBI 110 HanboJIee HEOIAroNPUIATHOMY JJIs TUKBUAIIMY 110Kapa BEIIECTBY WM MPOIAYKTY.

Ecin no ycnoBusIM COBMECTMMOCTH OTHETYIIAIIMX BELIECTB C TOPHOYMMHM MaTepualaMu
Ha3HaueHHe OOIIero A BCEX OTHETYIIAIIEro areHTa HeleiaecooOpa3Ho, TO AOMYCTUMO NPUMEHEHUE
HECKOJIBKMX OTHETYyIIAIMX BewecTB. IIpn 3ToM roproumne BemecTBa, HE COBMECTUMBIE C TEM MJIM MHBIM
OTHETYLIAIIUM COCTaBOM, JOJDKHBI OBbITh MPOCTPAHCTBEHHO OT/AEJICHBI WM BBIHECEHBI B OTAEIbHBIC
MOMEIEHUS.

IIpnioxenue A

Metoa pacyera n30bITOYHOIO 1aBJIEHUSI, PA3BUBAE€MOI0 MIPU CTOPAHUM I'a30-, Iapo- U
NbLIEBO3AYIIHBIX cMeceil B IOMeleHU U

A.1 Bpi0op 1 000CHOBaHHE PaCYEeTHOI0 BAPHAHTA
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A.1.1 Tlpu pacyere KpuUTEpHEB B3PHIBOMOMXAPHON OMACHOCTU B KAaYE€CTBE PACUETHOIO CIEIYET
BBIOMpaTh HanOoJiee HEONATOMPUATHBIM BapUAHT aBApPHH WU MEPUOJI HOPMAIBHON pabOTHI almaparos,
IpU KOTOPOM B 0Opa30BaHMM TOPIOYMX a30-, Mapo- U MbUIEBO3IYIIHBIX CMECe ydacTByeT HauOouibluee
KOJIMYECTBO Ia30B, [1apOB, MbLJIEH, HAaNOOJIee OMACHBIX B OTHOILLIEHUH MOCIIEICTBUM CTOPAHUSI 3TUX CMECEH.

A.1.2 KonudecTBO MOCTYNUBUIMX B MOMEIIEHHE BEIIECTB, KOTOPblE MOTYT 00pa3oBaTh rOprOYHe
ra3oBO3JyIIHbIC, MAPOBO3AYIIHBIC, MbUICBO3AYIIHbBIE CMECH, OMNPEIEISAETCS HCXOAS M3 CIEIYIOLIUX
MPEOCHUIOK:

a) MPOMCXOJIUT pacueTHas aBapusi OJTHOTO U3 alnmapaToB corigacHo A.1.1;

0) Bce coJlepKUMOe armapaTa MoCTyIaeT B IOMEIICHHE;

B) MPOUCXOTUT OJHOBPEMEHHO YTEYKa BEIICCTB M3 TPYOOIPOBOJOB, MHUTAMIIUX ammapar, IO
npsIMOMY U 0OpaTHOMY IOTOKaM B T€UEHUE BPEMEHU, HEOOXOJMMOTO ISl OTKIIOYEHUS TPYOOIIPOBOIOB.

Pacuetrnoe Bpemsi OTKIIOYEHUS TPYOOIPOBOAOB OIPEACIAIOT B KaXKIOM KOHKPETHOM Cllydae
UCXOJSl U3 pealbHON 00CTaHOBKHU, U OHO JIOJKHO OBITh MUHUMAJIBHBIM C YY€TOM MACHOPTHBIX JAHHBIX Ha
3allOpHBIE YCTPOMCTBA, XapaKTepa TEXHOJIOTUUECKOT0 MPOoIecca U BUa pacueTHOM aBapHH.

PacuetHoe BpeMs OTKIIOYEHUS TPYOOIIPOBOJIOB ClEAYET MPUHUMAThH PABHBIM:

- BpEeMEHHU CpabaThIBaHUS CHUCTEMBI ABTOMATHKH OTKIIOYEHHUS TPyOOIPOBOJOB COTJIACHO
MACTIOPTHBIM JAHHBIM YCTAHOBKH, ECITH BEPOSTHOCTh OTKA3a CHCTEMbI aBTOMATHKU He mpesbimact 10 ° B
roJ1 uiau 00ecreueHo pe3epBUPOBAHKE €€ FJIEMEHTOB;

- 120 C, ecnu BEpOSITHOCTh OTKa3a CUCTEMbl aBTOMATHKH IpeBbimaet 10 8 rox u He obecredeHo
pe3epBUPOBAHUE €€ HIEMEHTOB;

- 300 C npu py4yHOM OTKJIHOUYEHUU;

I') TPOMCXOAUT WCIIAPEHUE C TOBEPXHOCTH PA3IUBIICHCS >KUIAKOCTH; IIJIOMIAIh HCHApEHUs TPHU
pa3iuBe Ha MOJ ompenensercs (MpH OTCYTCTBUU CIPABOYHBIX JAHHBIX) UCXOMAS M3 pacuera, 4ro | jutp
cMecel u pacTtBopoB, conepxkamux 70% u MeHee (10 Macce) pacTBOPUTENEH, pa3IuBaeTCs Ha TUIOMIAIH
0,5 M?, a OCTAIBbHBIX KUAKOCTEHt - Ha | M~ 110714 TOMEIICHHSE;

1) TIPOUCXOJUT TAaKXKE HCIAPEHHE J>XUJIKOCTU U3 E€MKOCTEH, IKCIUTYyaTHPYEMBIX C OTKPBITHIM
3€pKaJiOM KHUIKOCTH, U CO CBEKEOKPAIIEHHBIX TOBEPXHOCTEN;

€) JUVIUTETLHOCTh UCTIAPEHUS KUIKOCTH TPUHUMAETCS PAaBHOW BPEMEHH €€ TIOJIHOTO MCIIapeHusl, HO
He 6onee 3600 c.

A.1.3 KonnuecTBO mbUIH, KOTOPOE MOKET 00pa30BaTh MBUICBO3AYIIHYIO CMECh, ONIPENEISETCA U3
CJIEIYIOIIUX IPEANOCHUIOK:

a) pacyeTHOW aBapuM TMPEIIIECTBOBAIO MBUICHAKOIUICHHE B TMPOW3BOJCTBEHHOM IOMEIIEHUH,
MPOUCXOJIAIIEe B YCIOBUSX HOPMAIBHOTO peXHMa paboThl (HampuMep, BCICACTBUE MbUICBBIICTICHUS U3
HETepPMETHYHOTO MTPOU3BOCTBEHHOTO 000PYI0BaHNUS );

0) B MOMEHT pacyeTHON aBapuu MPOU3OILIA TUTAHOBas (PEMOHTHBIE PAOOTHI) MIU BHE3aITHAs
pasrepMeTH3aIus OJHOTO M3 TEXHOJOTHUECKHUX almaparoB, 32 KOTOPOH MOCIEI0BAT aBAPUITHBIN BHIOPOC B
MOMEIIIEHUE BCe HaXOUBIIICHCS B arnapare MbLUTH.

A.1.4 CBo6OHBIN 00bEM OMEIIEHHS ONPEAETAeTCs KaK pa3HOCTh MEKIY 00bEMOM MOMEIICHUS U
00BEMOM, 3aHMMAEMBIM TEXHOJOTHMUECKUM oOopynoBanueM. Eciu cBOOOIHBIM 00BEM MOMEIICHUS
OTIPE/ICITUTh HEBO3MOXKHO, TO €ro JIOMYCKAaeTCs NMPUHUMATH YCIOBHO paBHBIM 80% TreoMeTpUvecKoro
o0bemMa MOMEIICHHUS.

A.1.5 Ompenenenue mnoxapoonacHbIX CBOMCTB BEIECTB MU MaTepUajoOB MPOBOAST HAa OCHOBaHHUU
pe3yIbTAaTOB UCIIBITAHUIA WM PACUYETOB MO CTAHIAPTHBIM METOJUKaM [3] C y4eTOM MmapaMeTpOB COCTOSHUS
(maBreHue, TemIiepaTypa u T.Ja.).

JlormyckaeTcs HCTIOIh30BaHKUE CIIPABOYHBIX JTaHHBIX.

JlonyckaeTcss WMCIOAb30BAaHUE IOKa3aTesel MOKApPHOW OMAaCHOCTH [IJIi CMECEeM BEIIeCTB H
MaTepuaoB Mo HauOoJIee OMacCHOMY KOMIIOHEHTY.

A.2 Pacuer u30bITOYHOI0 JABJIEHHS 1JI TOPIOYMX Ia30B, NAPOB JIETKOBOCILJIAMEHAOIIMXCS U
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ropro1umx KHAKOCTEM

A.2.1 N30bITOYHOE IaBJIEHUE AP JUIS. MHIUBUIYAIbHBIX TOPIOYMX BEILECTB, COCTOSIIMX W3
atomoB C, H, O, N, Cl, Br, I, F, onpenensercs no popmyre

oe(p  _p)._MZ_ 100 1
A _( max | 0) V P
cePr.m. cT H (A
rae Puma. - MakKCHMaJbHOC JaBIICHHE, pa3BMBA€MO€ IIPU CrOPaHMH CTEXHOMETPHUYECKOM

ra3oBO3AYIIHOM WM MAapOBO3JYIIHOM CMECH B 3aMKHYTOM OOBEME, OIpPENEIsieMOE SKCIEPUMEHTAIBHO
WIA IO CIPAaBOYHBIM [JaHHBIM B COOTBETCTBMM ¢ TpeboBaHusiMu A.1.5. Ilpu oTCyTCTBUM JaHHBIX
JOTTyCKAaeTCsl IPUHUMATD P 1,y paBHbIM 900 klla;

P - HavaneHOe naBnenue, klla (nonyckaercs npuauMath paBHbIM 101 kI1a);

m - macca roproyero raza (I'T) wnmm mapos nerkoBocmnamensitomuxcs (JIBXK) u roprounx
xunkocted (1K), Belenmux B pe3yiapTaTe pacdeTHOH aBapuu B IomelieHue, Beruncisemas aias I'T mo
bopmyne A.14, a g napos JIBX u I')X - no ¢popmyne A.19, kr;

Z - k03GGUIMEHT y4acTHs FTOPIOYMX I'a30B U NApOB B TOPEHHUH, KOTOPBIH MOXKET ObITh pacCUUTaH
Ha OCHOBE XapaKTepa pacIpe/eseHHsl Ia30B M HapoB B o0beMe nomemieHus corimacHo A.2.3 u A.2.4.
JlonmyckaeTcsi IpMHUMATh 3HaueHue Z no raduuue A.l;

V s - CBOOOIHBINH 00BEM IOMEIEHHS, M °;

o 3
P 1n - IUIOTHOCTH ra3a WM Mapa IPU PACYCTHOI TeMmeparype ¢, KI*M ~, BbIYUCIAEMas II0
bopmyne

M
Vo(1+0,00366-t,)

Pro. =
(A.2)

e M - MoJsIpHas Macca, KrKMOJTb

Vo - MOIBHBIN 00BEM, paBHbIH 22,413 M 3 KMOJTB '1;

t» - pacueTHas TeMneparypa, °C.

B kauectBe pacueTHOl Temmeparypbl CIEIyeT MPUHUMATh MAKCUMAJIbHO BO3MOXHYIO
TEMIEpaTypy BO3JyXa B JaHHOM IIOMEUICHMH B COOTBETCTBYIONIEH KIMMATUYECKOH 30HE WU
MaKCHMaJbHO BO3MOXKHYIO TEMIEPATypy BO3AyXa IO TEXHOJIOIMYECKOMY PETJaMEHTy C Y4YETOM
BO3MOJKHOTO TIOBBINIEHUSI TEMIIEPATypbl B aBAPUMHOW CHUTyallMH. ECIM Takoro 3Ha4eHWs pacdeTHOU
TEMIEPATYPHI f, 1O KAKUM-INOO0 NPUYMHAM ONPENCINTh HE yaeTcs, AOIyCKAeTCsl IPUHUMATh €€ PaBHOM
61°C;

Co - crexuomerpuueckas kouieHTpauus [T wimm mapo JIBX u I')K, % (oO0beMHBIX),
BBIYHCIIIEMast TI0 opMmyiie

o - 100
cT
+
L+484 o
L L
p=n+—7— 5
rae - CTeXHOMETpUICCKH KO DHUIIMEHT KUCIOPOIa B PEaKIIMU CTOPaHUS;
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N, Ny, No, N x - udciio atoMoB C, H, O u rajion1oB B MOJIeKyJie TOPIOYEro;
K i - K03p(HUIMEHT, YIUTHIBAIOIINI HET€PMETUYHOCTh TTOMEIICHHS M HeanabaTUYHOCTh IIpoliecca
ropenus. [lonmyckaercs npuauMars K, paBHBIM TpeMm.

Ta6auna A.1 - 3Havyenue kod3(ppunuenTa Z yyacTus roproYuX ra3oB H NapoB B FOPeHUH

Bun roprodero BemiecTa 3HayeHue

Z

Bonopon 1,0

I"oproune ra3bl (KpoMe BOJIOPOIA) 0,5

JlerkoBOCIUTAMEHSIOIIMECS] ¥ TOPIOYNE JKUIAKOCTH, HATPETHIE IO TEMIIEPATYPhI BCIIBIIIKA 0,3

Y BBIIIC

JIerkoBOCIUTAMEHSIOIIMECS] ¥ TOPIOYNE JKUIKOCTH, HATPEThIC HUXKE TEMIIEPATyPhI 0,3

BCITBIIIKY, TPH HATUYUHA BO3MOKHOCTH 00pa30BaHUS adpO30JIs

JIerkoBOCIUTAMEHSFOIIMECS] ¥ TOPIOYNE JKUIKOCTH, HATPEThIC HUXKE TEMIIEPATyPhI 0

BCITBIIIKH, ITPH OTCYTCTBUU BO3MOYKHOCTH 00pa30BaHUs adp030Jis

A.2.2 Pacuer AP JUISl MHJIMBHUIYAJIbHBIX BEIIECTB, KpOME YINOMSHYTBIX B A.2.1, a Takxke st
cMecell MOXKeT ObITh BBIIIOJIHEH 10 hopMyIie

mHP Z
Ape 2 1
VCBpBCpTO I<H
,(A4)

-1
rae H ;- rertora cropanus, JDx-kr

P, - IOTHOCTH BO3/yXa MpU HayaabHOU Temreparype 7T o, KI*M =,
C, - TEmIOEMKOCTh BO3JyXa, Jox-xr K (omyckaeTcss NPUHUMATh PaBHOU 1,01-10°,
Toxxr K ;
Ty - HavyanpHas MakCHUMallbHas TEMIlepaTypa BO3[yXa, JJI1 JaHHOIO PEruOHa B TEIUIBIA NEPUOJ
rona, K.
A.23 IlpuBenennsle B A.l u A4 pacuerHble (GOPMYNIbl NPUMEHSIOTCS Ul  Ciydas
100m
_— 015 . Cl
pF.l'I. ) VCB vy o
[Cukmp - HWKHUNA KOHIIEHTPAIIMOHHBIM TpeNesl pacHpoCTpaHEHUs IIaMeHU
roprodero raza wiau mapa, % (00.)] u momemeHuid B ¢GopMe MPSIMOYTOJHHOTO MapajuieNienumnena ¢
OTHOILICHHEM JJTUHBI K IIUPUHE HE OoJee MATH.
Koadpduuument ywactus Z roproyuMx ra3oB W NapoB, HArpeTbiXx HE BbIIIE TeMIIEpaTyphbl
OKpYXalollled cpeabl JETKOBOCIUIAMEHSIOIIUXCS JKMJIKOCTEM TpM  CropaHud Tras3o-, Iapo- u

) .T)
HBIJ'ICBO?))IYIHHOI/I CMECU JIsI 3a1aHHOIO ypOBH?I 3HAYNMOCTH Q(C C . (ypOBeHI) 3HAYNUMOCTHU -
BepOSITHOCTI) TOT'0, YTO 3HAYCHUC KOHHGHTpaHI/II/I C HpeBBICI/IT 3HAYCHUEC MATCEMATHUYCCKOT'O OXUIAaHUA

9TOW CIy4aliHON BEIMYUHBI C ) pacCUMTHIBAIOT 10 (hopmynam:

npu XHKHPSO,SI u YHKHPSO,SZ)

-3
5-10 " x Gk
L= P | Gt 5 *Xukre * Yaxne * Laxnp
, (ALS)
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IIpu XHKHP>O,51 n YHKHP>O,5b

"Fp

5-10 -
Z:—n P C().,.%

. (A.6)

rae m - macca rasa uwiau napos JIBXK, nmoctynmarommx B momenieHue B COOTBETCTBUU ¢ A.2.6 u
A.2.7, xT;

o - JIOMYCTUMbIE€ OTKJIOHEHUSI KOHIICHTPALMM IIPHU 33aJ]aBa€MOM YPOBHE 3HAUYMMOCTH Q(C >C) ,
MIpUBEJEHHBIC B Ta0uie A.2;

Xuxne, Y uknpe, Z uxnp - PacCTOSHUSA 1O ocsiM X, Y, Z OT UCTOYHUKA MOCTYIUIEHU ra3a WIM mapa,
orpannyeHHbIe C yyrp COOTBETCTBEHHO, M; PACCYMTHIBAOTCA 110 (hopmysam b.1-b.4;

1, b - nMHA ¥ IEPUHA TTOMENICHHS, COOTBETCTBEHHO, M;

F - [wiomap noJja MOMELIeHHS, M~

C, - IpeIPKCIOHEHINAIbHBIA MHOXKUTEIND, % (00.), paBHBbIIL:

IIPU OTCYTCTBUU MOABUKHOCTH BO3AYIIHOM Cpebl ISl TOPIOYUX ra30B

m
C,=3,77-10% —
pF CB , (A7)
IIpU MMOABUKHOCTHU BOSI[ymHOfI CpC€Abl AJId TOPHOYUX I'a30B
m
C,=3-10° 0
pr CB , (AS)

rae U - HoABMKHOCTh BO3IYIIHOW CPeMbl, M/C, MPUHUMAETCS U3 TEXHUYECKOW JOKYMEHTAI[MH Ha
CHUCTEMY BEHTHJISIIUU ISl TAHHOTO TTOMEIICHUS;

NP  OTCYTCTBUHU TOJBIKHOCTH BO3IYIIHOW Cpeapl JUIsl TMapoB JIETKOBOCILIAMEHSIOIIMXCS
JKUJTKOCTEH

c o [_m00 \
o CH ) pr[ ) VCB
[(A9)

rae Cy, - KOHLEHTpPAlMs HACBIIEHHBIX IapoB IPH pacdyeTHOW Temmeparype f,, °C, B BO3lyXe B
nomernieHnu, % (00.);

P . - IIOTHOCTH MAPOB, KI/M 3
Konnentpanus C; MokeT OBITh HaiieHa 110 GhopmyIie

100-P,
C =———

H

PO
. (A.10)
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rae P, - naBieHue HaChIEHHBIX [IapOB MIPU pacueTHOM TemnepaType (HaXOAUTCS MO CIIPaBOYHOM

muteparype), klla;
P, - atmocepnoe nasienue, pasHoe 101 xlla.

IIpH IMIOABUKHOCTH BOS,Z[YH_IHOI‘/'I Cp€Aabl A1 IMapoB JICTKOBOCIIAMCHIOIINUXCA )KPI,Z[KOCTCfI

m-100 |
C=C| =
CH pl'[ VCB
, (A.11)
Tadauma A.2 - 3HayeHUs: AONYCTHUMBIX OTKJIOHEHHWH 0 KOHILEHTpaluil NpH YpPOBHe
3HAYUMOCTH Q( C>C )
XapakTtep pacnpeaeiaeHusi KOHIEHTpaui Q( C> E) S
J171st roproYMX ra3oB MPU OTCYTCTBUHU MOABUKHOCTH BO3AYLIHOM Cpe/bl 0,100 000 1,29
0,050 000 1,38
0,010 000 1,53
0,003 000 1,63
0,001 000 1,70
0,000 001 2,04
J171st roproYMX ra3oB MpU NOJABMKHOCTU BO3AYIIHOM Cpebl 0,100 000 1,29
0,050 000 1,37
0,010 000 1,52
0,003 000 1,62
0,001 000 1,70
0,000 001 2,03
Jl1s1 mapoB JETKOBOCILUIAMEHSFOLUXCS JKUIKOCTEH IIPU OTCYTCTBUU 0,100 000 1,19
MOABUKHOCTH BO3AYIITHOM CPEIIbI 0,050 000 1,25
0,010 000 1,35
0,003 000 1,41
0,001 000 1,46
0,000 001 1,68
JInst mapoB JIErKOBOCIUIAMEHSIOIIUXCS AKUJIKOCTEN TPU OABUKHOCTH 0,100 000 1,21
BO3JIYIIHOW Cpeabl 0,050 000 1,27
0,010 000 1,38
0,003 000 1,45
0,001 000 1,51
0,000 001 1,75
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0,3

0,2

0 | |
0,2 0,4 0,6 0,8 1,0
X

PucyHok A.1 — 3aBncmmocTtb koappuumnenta Z ot X

.2) U
YpoBeHb 3HAYUMOCTHU Q(C C BBIOMPAIOT HUCXOAS M3 OCOOEHHOCTEM TEXHOJIOTHYECKOIo

npouecca. /lomyckaercss npuHUMaTh Q( C>C ) , paBHbIM 0,05.

A.2.4 KoapounueHnt Z yyacTus NmapoB HEHArpeThlX JIETKOBOCIUIAMEHSIOIIMXCS JKUAKOCTEH MpH

CTOpPaHMM NApOBO3IYLIHOW CMECH MOXKET OBbITh ONpENe]eH M0 HOMOIpaMMe, NMPUBEICHHONW Ha PUCYHKE
A.l.

X paccUYUTHIBAIOT IO opMyIie

C, x
—, ecu C,<C

* I

1, ectu C. > ol
G L(A12)

e C =0-C:

O - sppexruBHBIT K0P DHUIUEHT U3OBITKA TOPIOYET0, IPUHUMAEMbINA paBHBIM 1,9.

A.2.5 B cnyuae oOpamieHuss B TOMEIIEHUM TOPIOYHMX Ta30B, JIETKOBOCTUIAMEHSIONIUXCS WIIH
TOpPIOYMX JKUAKOCTEH IPHU ONPENEICHHHM Macchl m, BXozasmed B Qopmynsl A.l u A4, nomyckaercs
YUUTBIBaTh DPA0OTy aBapuUHHOM BEHTHIALMHM €CIM OHa o0OecredyeHa pe3epBHBIMU BEHTWIATOPAMH,
ABTOMATHYECKUM ITYCKOM IPU MPEBBIIICHUH MPEAeTbHO JOMYCTUMON B3phIBOOE30MACHON KOHIEHTpAaUU
U DJICKTPOCHA0KEHUEM TIO TIEPBOM KaTErOpuH HAJACKHOCTH COTJIACHO [4], MpU yCIOBUU PACTIOIOKECHHS
YCTPOMCTB JUIsl YAAJCHUS BO3yXa U3 MOMEUICHUSI B HEMOCPEICTBEHHOMN OJM30CTH OT MECTa BO3MOKHOM
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aBapuu.

JlomyckaeTcsi ~ y4UTBIBaTh ~ IOCTOSIHHO — Pa0OTalONIyr0  OOIMICOOMEHHYIHO  BEHTHIISIIHIO,
00eCcreYnBarOIIYI0 KOHIIEHTPAIIMIO TOPIOYHX T'a30B U MApOB B MMOMEIIECHUH, HE MIPEBBIIIAIONIYIO MTPEACTHHO
JIOMYCTUMYIO  B3pPBHIBOOE30TIACHYIO KOHIICHTPALIMIO, PACCUUTAHHYIO Ui aBAPUHHON BEHTHIISAIUH.
VYkazanHas o0meoOMeHHass BEHTHIALUS JODKHA OBITh 00OpYIOBaHA pPE3EPBHBIMU BEHTHIISATOPAMH,
BKITIOYAIOIIUMHKCS ~aBTOMAaTHYECKH TPU OCTAaHOBKE OCHOBHBIX. JJIEKTPOCHAOKCHHE yKa3aHHOUN
BEHTUJISIIIAM JIOJIPKHO OCYIIECTBISITHCS HE HIDKE YeM IO MEePBOM KaTerOprUr HaICKHOCTH.

[lpy 3TOM Maccy m TOpIOYHX Ta30B WM MapOB JIETKOBOCIUIAMEHSIONIMXCS WM TOPHOYUX
KUJKOCTEH, HArPETHIX JI0 TEMIIEPATyPhl BCIBIIIKYA M BBIIIE, TOCTYIUBIINX B 00BEM IMOMEIICHUS, CIEAYET
pasnenuTh Ha Kodddumment K, onpenensemsrii mo ¢popmyiie

K=AT+ 1, (A.13)

e A - KpaTHOCTb BO3AYX000MEHa, CO31aBaeMOro aBapUIHOI BEHTHISIHEH, ¢

T - NporOIKUTENBHOCTh MOCTYIJICHUSI TOPIOYMX Ta30B M MApOB JIETKOBOCILIAMEHSIOIIMXCA U
TOPIOYHX KHUAKOCTEH B 00BEM ITOMEIICHHS, ¢ (TpUHUMaeTcs 1Mo A.1.2).

A.2.6 Macca m, Kr, IOCTYIIMBLIETO B IIOMEIIEHUE NPU PACYETHON aBapuu ras3a, ONpeAesseTcs Mo

dbopmyre

m=(V V)P 1, (A.14)

rae V, - 00beM rasa, BBIIEIIEro U3 annapara, M ;
V1 - 06BEM Ta3a, BHIIIE/IIET0 U3 TPYOOIPOBOIOB, M.
ITpu sTOM

V=0,01-PV, (A.15)

rae P - naBieHue B annapare, klla;
V - o0bewM ammapata, M 3

V=V 1tV o, (A16)

3
rae Vi, - 00beM rasa, BBIIIEIIIETO U3 TPYOOIPOBOIa 10 €r0 OTKIIOUYSHUS, M ~;
V 5r - 00beM rasa, BBIICALIET0 U3 TPYOOIPOBO/A IIOCIIE Er0 OTKIIOUCHHS, M,

V1=qT, (A.17)

IIe q - pacxoj rasa, OmpeleisieMblii B COOTBETCTBUU C TEXHOJOTMYECKHM pErJlaMEeHTOM B
3aBHCHMOCTH OT JIaBIICHHS B TPYGOIIPOBOJIE, €r0 AUAMETPa, TEMIIEPATYPBI Ta30BOH CPEIbI I T.1L., M~-C
T - Bpems1, onpenensemoe o A.1.2, c;

— 2 2 2
VZT—O,Ol'npz( I'l L1+r2 L2+...+rn Ln) ’(Alg)

rzae P, - MakcuMalbHOE JIaBJIeHHE B TPYOOITPOBO/IE IO TEXHOJIOTMUECKOMY periiaMeHTy, klla;

N2 .n

Ll, 2,..,N

- BHYTPEHHUH paauyc TpyOOIPOBOJOB, M;

- JUIMHA TPYOOIPOBOIOB OT aBapUIHOTO anmnapaTa 70 3aJBHKEK, M.

17/86



A.2.7 Macca mapoB JKMIKOCTM m, IOCTYNHMBIIMX B IOMEIIEHUWE IPU HAJIUYUU HECKOJIBKUX
UCTOYHUKOB HCIApeHus (MOBEPXHOCTh PA3JIMTOM KHUIKOCTH, IIOBEPXHOCTh CO CBEXEHAHECEHHBIM
COCTaBOM, OTKPBITbIE EMKOCTH U T.I1.), OIPEIEINIAETCS U3 BBIPAKCHUS:

m=m p+7’l’l eMK+m CB.OKp» (A' 19)

IJIE M, - Macca XHUJIKOCTH, UCIIAPUBILIEICS C TIOBEPXHOCTHU Pa3jIMBa, KT

M ey - MACCA JKUJAKOCTH, UCTIAPUBIIEHCS C TOBEPXHOCTEN OTKPBITHIX €eMKOCTEH, KT;

M cp.oxp - MACCA JKUIKOCTH, UCIIAPUBILIEHCSA C NOBEPXHOCTEN, Ha KOTOPBIE HAHECEH NPUMEHIEMBIN
COCTaB, KT.

[Tpu 3TOM Kak0€ U3 cnaraeMeix B hopmyse A.19 onpenensercs o Gopmyre

m=WF T, (A.20)

2,

9

Irac W - HHTEHCUBHOCTDH HCIIApCHUS, KT'*C ! ‘M

F, - IWIOMab WCIIAPEHNS, M >, ONpeenseMas B COOTBETCTBUM ¢ A.l.2 B 3aBHCHMOCTH OT MacChl
KUIOKOCTHU M y, BI)IIHGZ[HIeﬁ B IIOMCUICHUC.

Ecnu aBapuiiHas cuTyalusi CBsi3aHa C BO3MOXXHBIM TOCTYIUICHHEM JKHJIKOCTH B PaCHbLICHHOM
COCTOSIHMH, TO OHA JIOJDKHA OBITh yuTeHa B (opmynie A.19 BBeAeHUEM JOMOJHUTEIBHOTO CIIAaraeMoro,
YUUTBHIBAIOMIETO OOIIYI0 MacCy IMOCTYNUBIIEH XUAKOCTH OT PACHBUISIONIUX YCTPOMCTB, HCXOHAS U3
IPOJOKUTEILHOCTH X PaloT.

Macca mapoB XKHUAKOCTH, TOCTYNUBIIUX B MOMEIICHUE MPHU aBapUIHON CHUTYaIlMd, MOXET OBITh
orpeziesieHa SKCIePUMEHTAIBHO WIN PACUETHBIM ITyTEM.

A.2.8 Maccy napoB 1, KT, BBIIIEIIYIO B IOMEIIEHUE )XKUIKOCTH, ONPEJENSIOT B COOTBETCTBUU C
A.1.2.

A2.9 WHTeHCHBHOCT wHcmapeHns W, Kr-c ' 'M~, ONpeNemsercss IO CIPAaBOYHBIM U
JKCHEPUMEHTAIBHBIM JTaHHBIM. JlJIsI HEHArpeThIX BBINIE PACYETHOM TEMIEPAaTyphbl OKPYXKAIOLIEH CpEe.bl
JIBX nipu OTCYTCTBHH JIJaHHBIX JOMYyCKaeTCsa paccuuThiBaTh W 1o dopMmyie

_6
W=10° MR, o

rae N - kodduuueHT, NpUHUMaeMbli Mo Tabauie A.3 B 3aBUCHMMOCTH OT CKOPOCTH H
TEeMIIepaTypbl BO3YIIHOTO MOTOKA HAJl TOBEPXHOCTHIO UCTIAPEHUS,;

P, - naBieHWe HAaCBILEHHOIO Iapa IIPH pAaCcYEeTHOM TeMmepaTrype f,, ONpeAensIeMoe IIo
CIIpaBOYHBIM JaHHBIM, Kl1a;

M - monsipHast Macca, Kr-K-MOJTb.

Ta6auua A.3 - 3navyenue kodppuuuenta "l B 3aBUCHMOCTH OT CKOPOCTH W TeMIEPATYPbI
BO3YLIHOIO OTOKA

CKOpOCTh BO3/1yIIHOTO H]()TOKa B 3nauenue kodpdunrenta N npu temnepatype °C, Bozayxa B
MOMEIIEHUH, M*C MMOMEIICHUHI

10 15 20 30 35

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

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

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

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

1,0 10,0 8,7 7,7 5,6 4,6
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A.2.10 Macca napoB m, KT, pyA UCIIAPEHUH KUJKOCTH, HATPETOU BBIIIE pACUECTHON TEMIIEPATYPH,
HO HE BBIIIE TEMIIEPATYPhl KUTICHUS KUJIKOCTH, OTPEIEISICTCS IO COOTHOILIEHUIO

m=0,02)/M P
o (A22)
A€ Cx - YACJIbHas TEIUIOEMKOCTh KUAKOCTH TpPU HAYaJIbHOW TeMmeparype HCHapeHus,
1qe-1
Jx-xkr-K™;

Lyen - yAenbHas TEIUIOTAa MCHApPEHMs JKUIKOCTH IIPM HA4YalbHOM TeMIlEpaType HCIapeHus,
OTIpe/IesIeMast [0 CIIPABOYHBIM JAHHBIM, JIK-Kr .
[Tpu OTCYTCTBUM CIIPABOYHBIX JAHHBIX JIOMYCKAETCS PACCUUTHIBATD L 4 11O hopMyIie

19,173-10° - BT?

b= (T,+C,+2732)*-M
L (A23)

rae B, C, - KOHCTaHTbl ypaBHEHHs AHTyaHa, OIpEAEIseMble MO CIPAaBOYHBIM JAHHBIM JUIS
JIaBJICHMsI HACBIILIEHHBIX IIapoB, u3MepseMoro B klla;

T, - Ha"yanbHAs TEMIlEpaTypa HarpeTou KUIKocTH, K;

M - MonsipHas Macca, KI* K MOJIb.

Dopmynel A.22 m A.23 crpaBeUIMBBI JUIS JKUJIKOCTEW, HarpeTbIX OT TEMIIEpPaTyphbl BCIBIILIKU H
BBIIE IIPU YCJIOBUHM, YTO TEMIIEpaTypa BCIBIIIKA >KUJIKOCTH IIPEBBIIAET 3HAYCHUE PaCYCTHOU
TEMIIEpaTypHI (¢ ).

A.3 PacueTr u30bITOYHOIO JaBJI€HUS B3PbIBA VISl TOPIOYUX NMbLIEH

A.3.1 Pacyer wu30BITOYHOTO JaBICHUS AP, klla, mpousBoxutcs mo dopmyne (A.4), Tae
KO3 UIMEHT Z y4yacTHs B3BELLIEHHOM MbUIM B TOPEHUH PACCUUTHIBAIOT 110 opMyJie

7=0,5F, (A.24)

rae F - maccoBast 10J1s1 4acTUI MbUIM Pa3MEPOM MEHEe KPUTHUECKOIo, C PEBBIIIEHUEM KOTOPOTO
a’pOB3BECh CTAHOBUTCS HECIIOCOOHOM pacmpoCTpaHsTh IiiamMs. B OTCyTCTBHE BO3MOXKHOCTH MOTyYEHHS
CBEJICHUH JUIs OLIEHKHU BeanunHbl F nonmyckaercs npuHumats F = 1.

K nmputsM, cnocoOHBIM 00pa3oBBIBaTh T'OPIOYME IBUICBO3AYIIHBIE CMECH, OTHOCAT IUCIIEPCHBIE
MaTepuaibl, XapaKTepU3YIOUIMecs] HaJlWuuuMeM T[IOKa3aTeleil  MOXKapHOW  OMAaCHOCTH:  HUXHHUM
KOHIEHTPALlMOHHBIM INPEAEIOM PACHpOCTPAHEHUS IUIAMEHU, MAaKCHUMAJIbHBIM JaBICHUEM, Pa3BUBAEMBIM
MpU CTOpaHHUM MBUIEBO3AyIIHON cMmecu (Oonee 50 klla), ' CKOpOCTHIO €ro HapacTaHWs, MHUHUMAJIbHBIM
B3pBIBOOIIACHBIM CO/IepKaHueM Kuciaopoaa MeHee 21% (00.).

A.3.2 PacueTHyr0 Maccy B3BEIICHHOW B 00beMe MOMEIICHHS IMBUIM m, Kr, 00pa30BaBIICHUCS B
pe3yabTaTe aBapuiHON CUTYyaluu, ONPEACISIoT 1o Gopmyie
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My, + M,
m=min CCT.VaB

,(A.25)

TJIC M 5, - pACUCTHASI MAaCcCa B3BUXPUBIICHCS MBLIH, KT

M 45 - PACYCTHASI MAcca ML, IIOCTYIUBIICH B IIOMEIICHHUE B Pe3yJIbTaTe aBApUHHON CUTYAIIUH, KT;

C ¢ - CTEXMOMETPHYECKAs KOHLIEHTPALKS FOPIOYEH MU B a9POB3BECH, KI'M ~;

V a5 - PACYCTHBIH O00BEM MBUICBO3AYIIHOTO 00Jiaka, 0Opa30BaHHOIO MPH ABAPHHHON CHTYallMH B
00BbEME IIOMEIICHUS, M 3,

B orcyTcTBHE BO3ZMOKHOCTH TOTYYEHUS CBEJICHHM ISl pacdeTa V ,, NOMyCKaeTCs MPUHUMATh

M=m g5tm 45, (A.26)
A.3.3 PacueTHyr0 Maccy B3BUXPUBIICHCS TIBUTH /1 5; OTIPEIEIISIOT 110 (hopMyJie
M g=K g3-m o, (A.27)

rne Ky - 707 OTJIOXKUBIICHCS B IOMELICHUM IbLIM, CIOCOOHON NEpedTH BO B3BELIEHHOE
COCTOSIHME B pe3yJbTaTe aBapuMHOM cuTyauuu. [Ipm OTCYTCTBMM OSKCHEPUMEHTAIBHBIX CBEIEHUN O
BEINYNHE K 4; TOMyCKaeTcss NpUHUMATh K 5,=0,9;

M - Macca OTJIOKHBILIEHCS B IOMEIICHUH MbIJIM K MOMEHTY aBapHH, K.

A.3.4 PacueTHyr0 Maccy MbUIM, IOCTYIMBIIEH B IOMELIEHUE B PE3yJIbTaTe aBapUUHON CUTYyallWH,
M a5, OIIPEIEIIAIOT 110 popMyJIe

M a5=(M o tq 1)K 1, (A.28)

/1€ M 4y - MAacCa TOPIOYEH MbUIH, BEIOpachIBa€MOM B MOMEILIEHNE U3 anlapara, Kr;

q - IPOU3BOJUTEIBHOCTb, C KOTOPOW IPOJOJDKAETCS NOCTYIUIEHHWE NBUIEBUIHBIX BEILECTB B
aBapHITHbII aapaT mo TpyOOmpOBOIaM 10 MOMEHTA HX OTKITFOUEHHS, KI'C

T - Bpems oTkiroueHus, onpenensemoe no A.1.2 (), c;

K - K03pduIueHT nblIeHNs, TPECTABISIOMNNA OTHOILIEHNE MacChl B3BELICHHON B BO3AYyX€E IbLIN
KO BCEH Macce IbUIM, MOCTYNUBIIEW U3 ammapara B noMenieHue. [Ipu oTcyTCTBUM 3KCIIEpUMEHTAIBHBIX
JAHHBIX O BelnnuuHe K ; 1omycKaeTcs MpUHUMATh:

- K =0,5 - nns1 mpuiei ¢ qucnepcHocThio He MeHee 350 MKM;

- K= 1,0 - 1y npuied ¢ 1ucnepcHocThio MmeHee 350 MKM.

Bennuuny m 4, npuHUMaroT B cooTBeTcTBUU ¢ A.1.1 m A.1.3.

A.3.5 Maccy OTIIOKHBIIICHCST B TOMEIICHUH TBUTH K MOMEHTY aBapHH ONPEACIISIOT 10 popMyIie

K.
m,= = (my+m,
g (mem)

rae K - 1oys TOproYeit mbITK B 001IIel Macce OTJIOKEHUH U,

K - xoadpdunuent 3¢ dexruBHOCTH nbIIeyoopku. [Ipunnmarotr papueim 0,6 mpu cyxoii u 0,7 - npu
BIIQXKHOM mblIeyOopke (pyuHoi). IIpy MexaHU3UpOBaHHOHN BaKyyMHOM IbUIEyOOpKe 11 pOBHOrO nona K y
npuHUMaroT paBHbIM 0,9; 15 mona ¢ BerdonHamu (10 5% mnomanm) - 0,7,

m | - Macca MbUIH, OCEAAI0IIeN Ha TPYIHOIOCTYIHBIX JUIsl YOOPKU MOBEPXHOCTIX B OMEILIEHUH 32
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MIEPUOJ] BpPEMEHU MEKy TeHepaTbHBIMU YOOPKAMH, KT

m , - Macca MbUIH, OCEIAIOIICH Ha JOCTYIHBIX JUIsl YOOPKH MTOBEPXHOCTSAX B IMOMEIICHUH 32 MEPUO/T
BPEMECHH MEXIY TEKYIIUMHU yOOpKaMH, KT.

[Tox TpyAHOMOCTYNMHBIMH JJisi YOOPKHM TUIONIQJSIMU TOAPAa3yMEBAIOT TaKHUE ITOBEPXHOCTH B
MPOU3BOJICTBEHHBIX TMOMEIICHUSX, OYHCTKAa KOTOPBIX OCYIIECTBIISIETCS TOJIbBKO MpPH T'€HEepalbHBIX
neuteyoopkax. JlocTymHbIMU 711 YOOPKH MECTaMH SIBIISTFOTCSI TOBEPXHOCTH, MBUTh C KOTOPBIX YIAISETCS B
IpOLECCE TEKYIIUX NbUIEYOOPOK (€5KECMEHHO, €XKECYTOUHO U T.I1.).

A.3.6 Macca meitn m; (1 = 1; 2), ocenaromield Ha pa3IMYHBIX MOBEPXHOCTSIX B MOMEIICHHH 3a
MEKYOOPOUHBIH MEPHO/I, ONIPEIesIeTCs 1Mo popMye

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

M, = E M,
rae J - Macca MbUIH, BBIICISIONAsACS B 00bEM IMOMEIIEHUS 3a MEePUOJ BPEMEHH
MEX 1y TeHEpaTbHBIMHU MBUICYOOPKaMH, KT
M y; - Macca nbLIY, BblAEEMAs! €AUHULIEH MBUIAILET0 000PYAOBaHUs 32 YKa3aHHbIH IEPHOJ, KT

J - Macca MbUTH, BBIIETSIOMAICS B 00bEM MTOMEIICHUS 3a TIEPHO]l BPEMEHH MEXTY
TEKYIIUMH bUIeyOOpKaMHu, Kr;
M »; - Macca nbLIN, BIEAEMAs €JUHUIIEH MBUIAIIET0 000pyJOBaHUS 3a YKa3aHHBIN IEPUOJ, KT;

a - JOJIsL BBIHGHﬂIOHIGﬁCﬂ B O6’I>€M MNOMCIICHWA IIbLUIM, KOTOpass YyAAJICTCA BBITS)KHBIMU
BEHTHJISIIMOHHBIMU CHCTEMaMH. [IpH OTCYTCTBUH SKCIIEPUMEHTAIBHBIX JaHHBIX 0 Bennunae & mosararor
o =0

Bl, Bz - JIOJW BBIACISIONICHCS B 00BbEM IOMEIIEHHUS TBUIH, OCEIAOIIeii COOTBETCTBEHHO Ha
TPYAHOJOCTYIHBIX M JOCTYITHBIX JUJIsI YOOPKH MOBEPXHOCTSAX MOMEIICHUS (B 1+B »=1).

[Tpu oTcyTCTBUM cBeeHU 0 K03 puineHTax § 1 ¥ Bz JIOIyCKAaeTCsl IPUHUMATh § =1, B2=O.
A3.7 M; (i = 1; 2) MoryT OBbITb Tak)Ke OIpEJesIeHbl IKCIEPUMEHTAIBHO (MU MO AHAJIOTHUH C
JNeHCTBYIOIMMU 00pa3liaMyd TPOMU3BOJCTB) B MEPUOJI MAKCUMaJIbHOM 3arpy3ku OOOpyIOBaHUS 11O

dbopmyre
M;= Z(Gij ' Fij)fi
J

. 2
riae Gij, G - THTEHCUBHOCTD IBIIEOTIOKEHUI COOTBETCTBEHHO HA TPYIAHOMOCTYIHBIX F1; (M°) 1

JOCTYIHBIX [2j (M) IIOMaaX, KM 2.c '1;

L (i=1;2), (A31)

T, T, - IOPOMEXYTOK BPEMEHH COOTBETCTBEHHO MEXKIY TEHEPAIbHBIMA M TEKYIIMMHU
nbUIeyOopKamuy, c.

A.3.8 B Tabnune A.4 mpuBeIeHBI TUIIWYHBIC MPEACIBbHO TOMYCTHMbIC 3HAYEHUS W30BITOYHOTO
JIABJICHUS C TOUKH 3PEHUS TOBPEXKICHUS 3JaHUM.

Taﬁﬂnua A.4 - Tunuunble NnpeaejbHO J0IyCTUMbIEC 3HAYCHUN H30LITOYHOIO JaBJCHUA C
TOYKH 3PCHUSA IMOBPEKICHUA 3MaHUH
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CreneHp nopaxxeHus Tunuuxele npeaeabLHo
JIOITyCTUMbIE 3HAUCHUSI
n30bITOYHOTO AaBieHus, klla
[TonHoe pa3pyieHue 3aaHui 100
50%-Hoe pa3pylLieHue 31aHui 53
Cpennue noBpex1eHUs 3TaHUI 28
YMepeHHbIe MOBPEKACHUS 31aHUH (TOBPEXKICHUE BHYTPEHHUX 12
MIEPErOpoJIOK, pam, JIBepei U T.11.)
HwoxHuit mopor noBpekIeHHs 4YeI0BEKA BOJIHOW J1aBJICHUS 5
Mautsie noBpesxaeHus (pa3onTa 4acTh OCTEKJICHUS]) 3

A.4 Onpeaesienre N30bITOYHOIO AABJIEHUS AJIsl cMeceil, coJepKaluX ropoyne ra3pl (Iapbl) U NbLIX

Pacuernoe u36bTouHOe papinenue AP s THOPUIHBIX CMECEH, COJCpXKAIUX TOPIYUE Ta3bl
(mapsl) ¥ ObLIH, onpenensercs mo Gopmyse

Ap=Ap +Ap, (A.32)

rac A})1 - U30BLITOYHOE JaBJICHUC, BBIYHCICHHOC IJIs1 I'OPHOYCTO rasa (napa) B COOTBCTCTBHUHU C
A21unA22;

APZ - U30BITOYHOE JAaBJICHUC, BEIYUCICHHOC IJIA l"OpI-O‘IGfI MBLIA B COOTBETCTBUU ¢ A.3.1.

A.5 Onpeaesienne n30bITOYHOTO 1aBJIEeHHA /ISl BeIIeCTB M MATEPHAJIOB, CIIOCOOHBIX CropaTh NpHU
B3aHMO/IeiCTBHH € BOJI0, KHCJIOPOAOM BO3/1yXa MJIH APYT € APYIroM ¢ 00pa3oBaHHeM BOJIH
JAaBJICHUS

PacuerHoe n3GbITOuHOE NaBnenne DP s BewecTs u MaTepHaloB, CIOCOOHBIX CropaTh INpH
B3aMMOJEHCTBUM C BOJOM, KHUCIOPOJIOM BO31yXa WIH JPYr C APYrOM, ONpPEAessoT no A.2.2, nonaras Z =
1 u npuHuMas B KauecTBe H ; SHEPIHIO, BBIIEISIONIYIOCS MIPU UX B3aUMOJCHCTBUM (C YUETOM CTrOpaHHUs
IPOAYKTOB B3aWMOJICHCTBUA 70 KOHEYHBIX COEAMHEHUH) WJIM OSKCIEPHUMEHTAIBHO B HATYypHBIX

UCIBITaHUAX. B ciydae, korma onpenenuTb BEITUYUHY AP ne MPEACTABISETCS BO3MOXHBIM, CIEAYET
IIPUHUMATh ee npesbliaronei 5 xlla.

Ipunoxenune b

Metoa pacyeTa MAaKCUMAJIbHBIX Pa3MepPOB B3PbIBOONACHBIX 30H, OTPAHMYEHHBIX HUKHUM
KOHIEHTPALMOHHBIM NPe/IeJIOM PacpPoCTPAHEHH IIJIAMEHH Ia30B H NMapoB KUAKOCTel, pa3MepoB
30H MOPAKEeHUs NMPHU peaTu3aluu MoKapa-BClbIIIKH

b.1 Pamuyc Ryxnp (M) u BbicoTa Zygnp (M) 30HBI, OTpaHUYMBAIOIINAE OOJACTh KOHIICHTPAIUH,
MIPEBBINIAONINX HIKHUM KOHIIEHTPAIMOHHBIA Mpefen pacrnpoctpanenus miamenu (manee - HKIIP), mpu
HETOJIBIYKHOW BO3YIITHOM CpeJie OnpeaensieTcs mo GopMyiam:

JU1s Toprounx razoB (nanee - ['T)
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0,33

R 78| T —
T KIIP , (B.l)
mr 0,33
Lk = 0,26 o
pr KIIP , (B.2)
n1st mapoB JIBXK
mﬂ 0,33
Rk =78 | ———
I KIIP . (B.3)
mﬂ 0,33
Zyinp = 0,26 - o
Pr KITP . (B.4)

rae m - Macca I'T', moCTyNuBIIETr0 B OTKPBITOE MPOCTPAHCTBO MPHU MOKAPOOIACHOW CUTyalluH, KT

P - mnotrocTs I'T Tipu pacueTHOM Temmeparype 1 aTMOc(hepHOM JaBICHHUH, KT/M %
m - Macca napoB JIBJK, mocTynuBmimx B OTKPBITOE MPOCTPAHCTBO 3a BPEMS UCIIAPEHUS, KT

P, - mrotHOCTH Mapos JIBXK mipu pacueTHo# Temmeparype, klla;

C nxrp - HOKHUHM KOHLEHTPAIMOHHBIN Mpejien pacnpocTpaHenus wiamenu I'T umu nmapos, % 00.

3a HayaJio OTCYeTa TOPU30HTAILHOTO pa3Mepa 30HbI IPUHUMAIOT T€OMETPUUYECKUH IIEHTP IPOJIMBa,
a B ciyyae, ecii R pgrmp MEHblIE Ta0apUTHBIX pa3MEpoB IMPOJMBA, - BHEIIHUE TrabapuUTHBIE pa3Mephl
IIPOJIMBA.

[Tpr HEOOXOIMMOCTH MOKET OBITh YUTEHO BIUSHHME PAa3IUYHBIX METEOPOJOIMUECKUX YCIOBUHM Ha
pa3Mepbl B3pbIBOOMACHBIX 30H.

b.2 B ciydae oOpa3oBaHus MapOBO3IYIIHONW CMECH B HE3arpOMOXJAECHHOM TEXHOJIOTHYECKHM
000py/I0BaHUEM TMPOCTPAHCTBE W €ro 3aKUTAHMM OTHOCHTENBHO CJIa0bIM HCTOYHUKOM (Hampumep,
UCKpOH) cropaHue 3TOH CMECH NPOUCXOAMT, KaK IMPaBWIIO, ¢ HEOONBIIMMHU BUIMMBIMH CKOPOCTSIMH
miameHu. IIpu 3ToM aMIIMTyapl BOJHBI JaBJICHHUS MaJlbl U MOT'YT HE NPUHUMATHCS BO BHUMAaHHUE NPH
OLICHKE IOpakarolero BO3ACUCTBUA. B 5TOM ciydae peam3yeTcs Tak Ha3bIBA€MbIi 1105Kap-BCIIBIIIKA, IIPU
KOTOPOM 30Ha MOPaXXEHUs BBICOKOTEMIIEPATYpPHBIMU IPOAYKTAMHU CrOPaHHs MapOBO3AYIIHOW CMECH
NPAaKTUYECKH COBMANAET C MaKCHUMAaJIbHBIM Pa3MepoM o0JlaKka MPOAYKTOB CropaHus (T.€. MOpa)karoTcs B
OCHOBHOM OOBEKTHI, MoOMajarolue B 3To o0nako). Paauyc Bo3aeWCTBHS BBICOKOTEMIEPATYPHBIX
IPOJYKTOB CrOpaHUs MMapOBO3/YIIHOTO 00J1aKa MpH MoXkKape-BCIbIIIKe R ¢ onpenensercss GopMmynoi

R ]::1,2'R HKIIP, (BS)

rae Rpxnp - TOPU3OHTAIBHBIN pa3Mep B3pHIBOONACHOM 30HBI, ompeaenseMbiii mo ¢opmyne b.3
HACTOAIIETO MPUITIOKEHUS.

IIpunoxenue B
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MeTtoa pacueTa HHTCHCUBHOCTH TEIJIOBOT'0 U3JTYUYCHHUS IIPU IOKapax nmpoJjinBoB
JIETKOBOCIINIAMECHA I IIUXCH U T'OPIOYUX )l(I/IIlKOCTeﬁ

B.1  UWHureHcuBHOCTH  TemmoBoro  wu3nydeHus ( (kBt/m 2) UL TIoXapa  IpoJiMBa
nerkoBocruiamenstonuxcst (JIBX), roprounx xuakocreit (1K), cxxmwkennoro npupoanoro rasza (CIII)
CKIDKEHHOTO yriieBogopoaHoro ra3a (CYT) onpenensercs mo ¢popmyie

g=E¢F 4T, (B.1)

rie E ¢ - Cpe/IHerOBEpXHOCTHAS HHTEHCHBHOCTh TCIIOBOTO M3/Ty4eH s MTaMeHH, KB/ %;
F ¢ - yrioBo# KO3 GUIUEHT 00Iy4eHHOCTH;

T - K03 PUIMEHT TPOTYCKAHUS AaTMOC(EPHI.
3HavyeHue E f IPUHUMAETCS] HA OCHOBE MMEIOIINXCSI SKCTIEPUMEHTAIBHBIX TAHHBIX MIIH 110 Ta0IIuIe
B.1.

Taoauma B.1 - CpenHenoBepXHOCTHASI IJIOTHOCTH TEIJIOBOIO H3JIy4YeHHsl IUIAMEHHM B
3aBHCHMOCTH OT JHAMeTPa 04Yara M yjAejbHasi MaccoBasi CKOPOCTh BBITOPAaHHUSA /s HEKOTOPbIX
JKHJIKHUX YIJ1€eBOJOPOIHBIX TONJIHUB

Ey, kBr/M7, npu d, m m'
Tommmeo 10 20 30 40 50 kr/(m2-c)
CIIr 220 180 150 130 120 0,08
CYT (nporan-6yTan) 80 63 50 43 40 0,1
ben3un 60 47 35 28 25 0,06
JluzenbHOE TOIUTMBO 40 32 25 21 18 0,04

[Tpumeuanue - s nuamerpoB oyara menee 10 M unm Oosee 50 M cienyet npuHuMaTh E ¢ Takon
e, Kak 1 17151 oyaroB AuameTpoM 10 M u 50 M COOTBETCTBEHHO.

IIpy OTCYTCTBHH HaHHBIX I HeTH M HedTEIPOAYKTOB pomyckaercst Bemmuuny Ep (kBr/M?)
OTpEeNIEIATh IO (popMyIie

E =140-¢ 24420 (1-¢ *'%), (B.2)

rae d - a¢pdeKkTUBHBIN AUaMeTp MPOJIUBA, M.

€ - OCHOBaHHE HATypaJlbHOTo Jorapudma, pasuoe 2,7.

[lpy OTCYTCTBMHM HAaHHBIX ISl OJHOKOMITOHEHTHBIX JKHJIKOCTEH JIOIyCcKaeTcss BeMu4nHy FE ¢
(kB1/M?) onpenensats 1o hopmye

0,4-m'"-H,
E;= 1

1+4‘H
,(B.3)

rie m' - yIeIbHas MACCOBAsl CKOPOCTb BBITOPAHHs, KI/(M *-c);
H . - ynenbHas Temora cropanusi, KJk/Kr;
L - mnwHa noaMeHH, M.
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[Ipy OTCYTCTBHHM MAHHBIX IS OJHOKOMITOHEHTHBIX KHJJIKOCTEH JIOMYyCKAaeTCs BEIMYUHY m',
Kkr/(M2+¢), ompenensTs 1o Gopmye

_ 0,001-H,
B Lg+c:p(Tb —Ta)

,(B.4)

rie L, - yaenbHas TeIUIoTa UCTIapeHUs JKUIKOCTH, KJK/KT;

C - yaenbHas TEIUIOEMKOCTb KUAKOCTH, KJx/(kr-K);

T, - TemnepaTypa KUIIEHHUS KHUJIKOCTHA IPU aTMOC(epHOM jaBieHud, K;

T, - Temneparypa okpyxatoiei cpenbl, K.

Jl71s1 MHOTOKOMITOHEHTHBIX CMECEH >KUJKOCTEH JOIycKaeTcs olpeaeieHue 3HadyeHu Er 1 m' 1o
KOMITIOHEHTaM, JUIsl KOTOPBIX BETUYUHBI £ f 1 m' MaKCUMaJIbHBI.

B.2 Yrnosoit koaddunuent odnyuenHoctu F ¢ onpeaensercs mno popmyie

_]/ 2, =2
R=y R , (B.5)

rne Fvy, Fu - Qaktopsl OOJYy4EeHHOCTH [UJIsl BEPTHKAIBHOW M TOPHU3OHTAIBHOW ILIOMIAIOK,
COOTBETCTBEHHO, OIpeAeIIsieMbIe VIS TUIOMIA0K, PACTIONOKEHHBIX B 90° cekTope B HANpaBIICHUH HAKJIOHA
IUTAMEHH, TI0 CIEeYIoIUM (hopMmynam:
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2 2 -
a +(b+1) —2-b-(1+a-sm9) A-D cos6
—E-arcth+E-[ A B arctg B + C X

1
FV—_'
T Naret a-b—F?-sino v arct F2-sing
N Fc N\"Fc
1 ino a b F -sind F2-sind
arctg B T rctg +arctg _ -

[ b+1 b+1+a b- sme) ] -arctg(

(B.6)

Q|

(B.7)
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. (B.8)

N

2-X
d , (B.9)

A:V(a2+(b+1)2—2-a-(b+1)-sine)'

, (B.10)

B:V(az+(b_1)2_2.a.(b—l)-sine)' _B.11)

C:V(1+(b2—1) -cosze)' (B2

D= b—1
= 3
, (B.13)
_a-coso
b—a-sind . (B.14)
— 2_
F= (b 1) (B.15)

rzae X - pacCTOsHUE OT FeOMETPHUUECKOro LEHTpa MPOoJIuBa 10 001ydaeMoro o0beKTa, M;
d - 3¢ dexTuBHBII TuaMeTp MpoIuBa, M;
L - anmHa ruiaMeHu, Mm;

6. YroJl OTKJIOHEHHUS IIJIAMEHH OT BEPTHKAIIU IO/ JCHCTBUEM BETPA.

Jist mmomaiok, pacioiosKEHHBIX BHE YKa3aHHOTO CEKTOpa, a TAK)KE B CIIyYasX OTCYTCTBHUS BETpa
(bakTopsl OOJIyYEHHOCTH [UIl BEPTUKAJIbHONH M TOPHU3OHTAJIBHOM IUIOLIAJIOK PACCUUTHIBAIOTCS 110
bopmynam B.6 - B.15 u B.18, npunumas 6-0.

D¢ dexTuBHBI AMaMeTp npoauBa d (M) paccuuThIBaeTcs Mo popmyse

2
rae F - miomans nponvBa, M ~.
Jnuna mtamenu L (M) onpenensieTcs mo popMynam:

IIpU U 21
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' 0,67
L=55-d [ ——] -u**

, (B.17)

npu u <1

0,61

, (B.18)

rae

. (B.19)

2
rae m' - yienabHas MaccoBasi CKOPOCTh BBITOPaHUs TOIUIMBA, KI/(M “-C);
3
P , - IUIOTHOCTH OKPYIKAIOLIEr0 BO3/yXa, KI/M

3
P, - IUIOTHOCTH HACKHIMIEHHBIX MTAPOB TOILIMBA TP TEMIIEPATYPE KUTICHUS, KT/M ~;
W - CKOPOCTb BETpa, M/C;

(9,81 M/C2 )

g - YCKOpEeHHe CBOOOIHOTO TaJeHUS

Yron OTKJIOHEHU IUIAMEHU OT BEPTUKAIMU MO IECTBUEM BETpa 6 paccYuThIBaETCS 10 popMyIie

1, mpu u.<1
cosH =
lf)’s, npu U>1

, (B.20)
Kosddumment nponyckanust atmocdepsl T s mokapa MpojuBa onpeaeisercs mno hpopmysie

T=exp[-7-10 *(X-0,5-d)], (B.21)

B.3 B Tabnune B.2 mpencraBieHbl TUIHYHbBIE 3HAUEHUS MPEJIEIbHO AOMYCTUMON MHTEHCHBHOCTH
TEIJIOBOT'O U3JIYYEHHUs JUIS PA3JIMYHBIX CTEIICHEN IIOPaXKEHUS YE€JIOBEKa U MaTEPUAIIOB.

Ta6nmuna B.2 - TunnyHble npeaeJabHO J0NYCTHMbIC 3HAYEHHS WHTEHCHMBHOCTH TEIJIOBOIO
U3JIy4eHUsl AJ Pa3JIM4YHbIX CTelleHell MopaskeHHsl YeJI0BeKa U MOBPeKIeHHs] MATepHaJIOB

CreneHb nopaxeHus TunuyHbie NpeAeIbHO
JIOTTyCTUMbIC 3HAYCHHUS
WHTEHCUBHOCTHU TEILJIOBOTO
u3IydeHus, KBr/m 2
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be3 HeraTuBHBIX MOCIEICTBUI B TEUEHHE JITTUTEIHLHOTO BPEMEHH! 1,4
be3onacHo 115 yenmoBeka B Ope3eHTOBOM 0K IS 4.2
Henepenocumas 60 yepes 20-30 ¢ 7,0
Osxor 1-ii crenenu yepe3 15-20 ¢

Oxor 2-ii crenienn uepe3 30-40 ¢

BocnnameHneHnue xjomnka-BoJIokHa yepe3 15 MuH

Bocmiamenenune apeBeCUHbBI, OKPAIIEHHOW MacIsiHOM KPacKou 1o 17,0
CTPOTaHHOH MOBEPXHOCTH; BOCIUTAMEHEHUE (haHEPhI

Henepenocumas 601b uepe3 3-5 ¢ 10,5
Oxor 1-ii crenenu uepes 6-8 ¢

Osxor 2-ii crenienu yepe3 12-16 ¢

Bocmiamenenune apeBecHHbI ¢ EPOXOBATON MOBEPXHOCTHIO 12,9
(Bmaxnocth 12%) npu juurenbHoCTH 00nydyeHus 15 MuH

BocrnnameHneHne IpeBeCUHbI, OKPAIIEHHON MacJIsTHOM KPACKOi 110 17,0
CTPOTaHHOI MOBEPXHOCTH; BOCIUIAMEHEHHE (aHEePbI

IMpusnoxenne I'

MeTtoa pacuera pasMepoB 30H PACIIPOCTPAHCHUA o0J1aKa roprovMx ra3oB 4 nmapos Inpu aBapun

CyuHocTh MeToaa

B HACTOAIICM ITPUIIOKCHUHN YCTAHOBJICH IMOPAJOK pacdeTa U3BMCHCHUSA BO BPEMCHHU KOHLICHTpAalun
rasa B oOJiake IIpu MIrHOBCHHOM BI)I6pOC€ U HCIIPCPBIBHOM HCTCUCHUH CKHIKCHHOI'O YIJICBOAOPOIHOIO

raza (CVYT).

I'.1 MruoBennbl1ii BbiOpoc CYT

I'.1.1 MruoBenHsbIii BeIOpoc CYI' MOXeT MpOUCXOAUTh MPH MOBPEXKIEHUH pe3epByapa WM UHOTO

amnmapara, B kotopom CYI' HaxoauTcst o aBIeHUEM.

3a cuer BHyTpeHHeW sHeprun CVYI' ero maccosas A0is 0 MrHOBeHHO ucnapsiercs, o0pasys c
KareJabKaMu XKHUJKOCTU 00JaKo a3po30is. 3a c4eT OOJIBIIUX CKOPOCTEH BUXPEBBIX IMOTOKOB IMPOUCXOIUT

ObICTpOE BOBJICUEHHUE B 00J1aKO BO3yXa U ObICTpoe ucnapenue octasieiics yactu CYT.

Maccy Bozmyxa M,), Kr, MTHOBEHHO BOBJICKAIONIYIOCS B 0O0JIaKO [IJIi TaKOro HCIApeHus,

pacCUUTBIBAIOT IO (bopMyne

(1-8)-M,-L,

MaO: Cp_a'(Ta_Tg)-l-XW' |_W

rie M, - macca BeiOpomenHoro CVYT, kr;

C p.a - yA€IbHas TEIUIOEMKOCTB Bo31yxa, JLx/(kr-K);
L, - ynenwpHas TemnoTa napooodpaszosanus CYT, JLx/kr;
T', - TeMneparypa OKpykarouero sozayxa, K;

T, - remneparypa kunenusa CYI npu atmochepHoM nasienu, K;

X - MaccoBas J10Jis1 BOJSHBIX TApOB B BO3YXE;
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L, - ynenpHas TeIuioTa napooopazoBaHust Boabl, JK/KT;
0 - MaccoBasi 10Jisi MTHOBeHHO ucnapusiierocst CYT'.

8 OMpeCaACIA0T U3 COOTHOUICHUA

_Cp-g( Ta _Tg)
L

rae C,, - ynenpHas temnoeMkocts CYT, Jhx/(xr-K).

I'.1.2 I[IpuaEMarOT, 4TO 0Opa3zoBaBIeecs 00IAKO IpedyeT o BETPY cO CKOPOCTHIO v ¢=0,6v; (v -
CKOpPOCTb BETPA) U UMEET B Ha4aJbHbIII MOMEHT ()OPMY LIMIIMHJPA, BEICOTA KOTOPOTO PaBHA €ro Paguycy.
C TeueHreM BpeMEHH BBICOTA 00JIaka YMEHBINAETCS, @ PAJANYC PACTeT.

M3MeHeHHe BO BpEMEHHM pajnyca, BBICOTHI 00Jlaka M KOHLEHTpalMM raza B HeM B 3TOH (aze
(Ha3zpIBaeMoil (ha3oii mazeHus) onpeenseTcs myreM pemeHus MetogoM Pynre-Kyrra (peann3oBaHHBIM B
BUJI€ CTaHIApTHON nporpaMMel Ha DBM) cucteMbl 0OBIKHOBEHHBIX TU(GepeHIINAIbHbIX YPaBHEHUN

o=1-exp
,(2)

dM _
Fa:panrzaQaSvBRi Y +2p.a % -ztrh
,(I.3)
dM 1,333
dT dta 'Cp-a'(Ta_T)Jr“rz’(Tgr_T)
i MCor VG, .
0,5
i_ . gh'(pg.a_pa)
at

Pg.
98 ,(I'.5)
rae M, - macca Bo3yxa B 00Jiake, KT,

P, - IIOTHOCTB BO3/yXa, KI/M";
I - paguyc oobJaka, m;

ai, ar, as, as - xodpdumuents! (a1=0,7, a,=0,5, a4=1,07, a3=0,3 nas KIaCCOB yCTONYUBOCTHU
A-B (xmaccsl ycroitunBocTH nansbl 1o [lackynmny, tabnuma [7.1); 0,24 - nist C-B; 0,16 - nst E-F);
Ri - uncno Puuapsacona, onpenensiemMoe u3 COOTHOLICHUS

Ri=(5,88h0'489/(332V32))(pg.a_pa)/pa .

2

h - BeIcOTa 0OaKa, M;
T - remmeparypa obnaka, K;
T o - TEMIIEpATYpa 3€MHOM NIOBEpXHOCTH, K;

P 44 - MIOTHOCTB MTAPOBO3AYIIHOTO O6IAKA, KI/M 3,
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Tab6auna I'.1 - Knaces! yeroitunBoctu armocgeps! no Iackyniny

Kitace o Tunnynas Onucanue norojsl BeprukanbHelil rpaiueHT
[Mackywmmny CKOPOCTh temmeparypsl, K/m
BETpa, M/C
A 1 Be3obmauno >>>(,01
B 2 CoJHEYHO U TEILIO >>(,01
C 5 [TepemenHast 00J1a4HOCTh B TEUCHUE >0,01
JTHS
D 5 OO0nayHbIi ACHb WK 00JIaYHAs HOYb ~0,01
E 3 ITepemeHHas 00J1a4HOCTD B TEUCHUE <0,01
HOYM
F 2 SlcHast HOUb WNHuBepcus (oTpULIaTeIbHbIN
TPaJIUCHT)

Pemiennem cucteMbl BBINICYKAa3aHHBIX YPAaBHEHHM ABISIIOTCA 3aBUcUMOCTH M ;=M (1), T=1(?),
r=r(?).
Jns1 peieHrs cucTeMbl ypaBHEHUH HEOOXOUMBI JOTIOTHUTEIBHBIE COOTHOIICHUS

M, +M,
pg.a=
Mo Mg (T
Pa Py T

, (I.6)

B xauecTBe KpUTCPUA OKOHYAHUA (1)331:1 naacHus MPUHUMAIOT BBIITOJIHCHUEC YCIIOBHA

! pg.a_pa! < 1073

pg.a , (1—~7)
3aBUCUMOCTD A=h(t) HaXOAUM U3 COOTHOIICHUS
M M T
ht)=] = +—2 ) (2] =2
Pa Py T nr(t )2

. (I".8)

I'.1.3 Korga IiOoTHOCTh HApOBO3IYIIHOTO 00JaKka HE3HAYUTENbHO OTIMYAECTCS OT IIOTHOCTH
BO3AyXa (T.e. mocie OKOHUaHMs (pa3bl MaJeHHs), €ro ABMKEHHE OIlpenensercs Kak ¢a3za MacCUBHOU
JMCTIEPCHUU U OMMCHIBAETCS MpolieccaMy TypOyseHTHON nuddy3um.

KonnenTpanuto raza B Touke ¢ KOOpJMHaTamMH (X, Yy, Z) B pa3e MacCUBHOM TUCHIEPCUN OMPEIEINIIIOT
u3 GopMyIIbI

2M () +y" ) 2

(27[)1’5 L6565 26? 26"
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rae Oy, O, - cpenHexBaapaTHYHbIC OTKIOHEHHUS, 3aBUCSILNE OT BEJTUYHHBI X =X (;
X ¢ - KOOpJIMHATA LIEHTpa 00J1aka B HAIPABICHUU BETPA, M;
X o - KOOp/IMHATa TOYKU OKOHYaHUs (a3bl NaJeHUs, M;

O (x¢x0); O Axc-x o) 3aBUCAT OT Ki1acca ycToiunBocTH 110 ITackynimry.
IIpu x =x o npuaumaercsa O y=r/2,14, O ,=h/2,14;
2 2 2 2 2 2
c,to +G(X—X) C6,=0 +0(X—X)
IPY X >X ¢ y y0 yl*c¢ M0 z Z0 zZ\c M0 .

I'.2 HenpepsiBHoe ucredenue CYT

Jns onwucanus HenpepbiBHOrO wuctedeHuss CYI w3 pe3epByapoB WM HMHBIX allapaToB
IpeIoiaracTcs, YTo pe3yabTUPYIOIIasi KOHIEHTpalus ra3a B IapoBO31YILIHOM 00JIake SIBJISIETCS CyMMOM
KOHIEHTPAIUH OT OTJEIbHBIX FJIEMEHTAPHBIX Ta30BbIX 00BEMOB U PACCUUTHIBAETCS O (hopmyrie
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X—X

2
20 i

2
.eXp J—
2

)

Yi

R

2
20 7j

(I'.10)
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rae O=m-T; - macca CVYT B j-M 3JIeMEHTapHOM 00BEME, KT
m - MaccoBasi ckopocTb ucreuenust CYI, xr/c;

X j - KOOpAUHATA LEHTPA j-I'0 AIEMEHTAPHOTO 00bEMa, M;
G 4, O 4, - cpemHekBagpaTUYecKUEe OTKIOHCHUS pPACIpEAENCHUS KOHLICHTpaUUd B j-M
9JIEMEHTapPHOM 00BEME, M.

Gy, O, - onpenensror ananorunyuo Oy, O, B1.1.3.

Ipunoxenue /1

MeTon pacyeTa HHTEHCHBHOCTH TeIVIOBOI'0 M3JIy4eHHUs] U BPEMEHH CylIeCTBOBAHUSI OTHEHHOI'0
mapa

2
J.1 MHTEeHCUBHOCTH TEIUIOBOTO M3iydeHus ( (KBT/M°) a5 orHeHHOTro mapa ompeneisercs 1o

¢dopmyne B.1.
J.2 Benuumna E¢ ompenensercss Ha OCHOBE MMEIONIMXCS HKCHEPUMEHTAIbHBIX JaHHBIX.

Jormyckaercs mpuauMaTth E ¢ paBHO# 350 kBT/M 2,
.3 3nadenue F 4 onpezensiercs no ¢popmyiie

rae H - BpicoTa neHTpa OrHEHHOT O 11apa, M;

D - 3d¢dexTuBHBIN 1UaMeTp OrHEHHOTI'O 111apa, M;
I - PACCTOSHUE OT 00Jy4aeMoro oOBbEKTa 10 TOUKU Ha MOBEPXHOCTH 3€MJIM HEMOCPEICTBEHHO O]

LIEHTPOM OTHEHHOTO 11apa, M.
1.4 DpdexTuBHbIN quameTp orHeHHOro mapa D ¢ (M) onpenensieTcs no popmyiie

D =6,48-m "% (11.2)
rac m - Macca MpoaAYyKTa, MOCTYNMBUICTO B OKPYKAKOIICC IMPOCTPAHCTBO, KT'.

.5 Benmnunny H nomnyckaercs npuHUMaTh paBHOU D .
Bpewmst cymecTBOBaHMsI OTHEHHOTO T1apa ¢ ¢ (¢) onpeaensercs mno Gopmyse

1=0,852-m**°, (11.3)

1.6 Koopduumenr mpomyckanus atMochepsl U Ul OTHEHHOTO Iapa pacCUYUTHIBAETCS 110

bopmyne
D
t=exp| -7,0-10 " |/ r?+H? —?S]

.7 B tabnure JI.1 mpeacTaBiaeHbl TUMMMYHBIE 3HAYCHHS TIPEACITBHO JOMYCTUMBIX /103 TETUIOBOTO
W3JIyYEHHUS IPU BO3/IEVCTBUM OTHEHHOIO 11apa Ha YeJIOBEKA.

(A4

34/86



Taﬁmlua I[.l - TunuyHbIle 3HAYEHHUSA NpeacJbHO NO0MYCTUMBIX /103 TEIIJIOBOT'0 U3JIYICHUS IIPU
BOSHGﬁCTBHH OrHEHHOI'0O Iapa Ha 4€J10B€Ka

CreneHb NOpaKeHUS Jlo3a TemnoBoro u3y4enns, JHx/m
Osxor 1-i crenenn 1,2-10°
Osxor 2-1 cTeneHu 2,2-10 >
Osxor 3-ii crenenu 3,2:10°

7
IIpumeuanue - J{o3y temnoBoro uznydenus Q, x/m °, paccuuThIBalOT 1o Gpopmye

O=qts

2
r7ie q - THTeHCUBHOCTH TEIJIOBOTO M3JTy4eHUsl OTHEHHOTO mapa, Bt/M 7;
t s - BpeMsl CYIIECTBOBAHUSI OTHEHHOTO 111apa, C.

q ¥ ¢ s BRIYUCIISIOT B COOTBETCTBUU C HACTOSIIMM MPHIIOKEHHUEM.

IIpunoxenue E

Metoa pacuyeTa napaMeTpoB BOJIHBI JaBJIEHHUS NPU CTOPAHUHU I'a30-, IAPO- U NbLIE€BO3TYIHbIX
cMeceil B OTKPHITOM NMPOCTPAHCTBE

E.1 MeToanka KoJIM4eCTBEHHOI OLIEHKH MapaMeTPOB BO3AYLIHBIX BOJIH JaBJIeHUS MPU CTOPAHUH
ra3o-, Napo- U NbLJIeBO3AYIHBIX cMeceil

Mertoaurka pacnpocTpaHsieTcs Ha ciiydad BbIOpoca roplo4MX ra3os, IapoB WIM MbUIM B aTMOchepy
Ha MMPOU3BOICTBEHHBIX OOBEKTAX.

OCHOBHBIMHU CTPYKTYPHBIMHU 3JIEMEHTAMH aJITOPUTMA PaCUETOB SIBIISIFOTCS:

OTIpeNieNIeHNe 0XKHUIAeMOTO peKUMa CropaHust 001aka;

pacyeT MaKCHUMAaJbHOTO HM30BITOYHOTO NaBJIEHUS U UMITyJbca (as3bl CKaTHs BO3IYIIHBIX BOJH
JTABJICHUS JUTSI PA3IMYHBIX PEKUMOB;

oTpeieNIeHue JIOTIOJIHUTENbHBIX XapaKTePUCTHK B3PHIBHON HArpy3KH;

OLIEHKA MTOPaXKaroIIero BO3ICHCTBHUS.

HcxonHbIMU JaHHBIMU JIJIs1 pacyeTa napaMeTpoB BOJIH JAAaBJICHUS IIPU CTOPaHUU 00J1aKa SIBJISIOTCS:

BUJ] TOPIOYET0 BEIIECTBA, COJEPIKAIIETOCS B 00JIaKe;

KOHIIEHTpaLUs roprovero BemecTsa B cMecH Cr;

CTEeXHOMETPUYECKast KOHIIEHTPALUS TOPIOYETO BenecTBa ¢ BO3AYXoM C o)

Macca ropryero BelIecTBa, cojepxalierocss B odnake M, ¢ KOHLUEHTpAIed MexX1y HWKHUM U
BEPXHUM KOHIICHTPAIIMOHHBIM IIPENIEJIOM paCIpOCTpaHEeHUs IulaMeHu. Jlomyckaercs BenwuuHy M ;
NPUHUMATh PAaBHOW Macce TOpIOYero BEIIeCTBa, CoJepiKallerocs B objake, ¢ yueToM KodduimeHta Z
y4acTHs TOPIOYETo BEIIecTBa BO B3pbiBe. [Ipu oTCyTCTBHM MaHHBIX KOd(PHUIIMEHT Z MOXKET ObITh MPUHST
paBHbM 0,1;

yZembHasl TeII0Ta CrOpaHus TOPIOYEro BeIecTBa £ yy;

CKOpOCTh 3BYyKa B Bo3ayxe C, (00bIYHO MpHHUMAaeTcs paBHOM 340 M/c);

UHQPOPMAIIHS O CTETIEHHU 3arPOMOKICHHOCTH OKPYKAFOIIET0 MPOCTPAHCTBA,

s deKTUBHBIN 3HEpro3amnac roprodeil cmecu E, koTopslil onpeaensercs no gopmyie
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[Tpu pacuere mapaMeTpoB cropaHus 00JIaKka, PaCHOJIOKEHHOTO Ha MOBEPXHOCTH 3€MJIM, BETMYMHA
3¢ exTUBHOrO FHEpro3anaca yaBauBaeTcs.

E.2 Onpenesienue 0:ku1aeMoro pe:xxuMa cropanus o0/1aKka

O)KI/II[aCMHﬁ PEXUM CropaHUsA obnaka 3aBHCHT OT THIA ropro4ero BE€IIECTBA M CTCIICHU
3arpoOMOXKXACHHOCTH OKPYKAroUICro MpoCTpaHCTBa.

E.3 Knaccupukanusi ropro4ux BellecTB M0 CTeNeH! YyBCTBUTEIbHOCTH

BemecTBa, crocoOHBIE K OOpa30BaHHIO TOPIOYMX CMECEH C BO3JIYXOM, IO CTENEHU CBOEH
YYBCTBUTEIBLHOCTH K BO30YK/ICHHIO B3PbIBHBIX ITPOLIECCOB pa3fiefieHbl Ha YEThIpe Kilacca:

kiacc 1 - 0co00 4yBCTBUTEIBHBIE BeNIeCTBA (pa3Mep AETOHAMOHHON TYeHKH MeHee 2 CM);

KJIacc 2 - YyBCTBUTEJbHbBIC BEIECTBA (pa3Mep IEeTOHAIMOHHOM SYEeWKH JISKUT B Mpesenax oT 2 10
10 cm);

KJacc 3 - cpellHe YyBCTBUTENbHBIE BELIECTBA (pa3Mep JETOHAIIMOHHOMN SYEHUKH JIEKHUT B Ipeaesiax
ot 10 10 40 cm);

Kjacc 4 - c1abo YyBCTBUTENbHBIE BEILECTBA (pa3Mep JEeTOHALIMOHHOM stueiiku Oomnbiie 40 cm).

Knaccudukanus Hambonee pacrnpoCTpaHEHHBIX B IPOMBIIUIEHHOM IPOU3BOJCTBE TOPIOUUX
BEIIeCTB NpuBeneHa B Tabiuie E.1. B ciyudae, ecnn BemecTBo He BHECEHO B KiacCH(MKALMIO, €ro
cienyeT Kiaccu(UUIUpOBaTh MO aHAJIOTHMM C MMEIOUIMMUCS B CIHCKE BEIIECTBaMHU, a MPH OTCYTCTBHUH
UHPOpPMALIMU O CBOMCTBAaxX JAHHOTO BEIECTBA, €ro CIEAYeT OTHECTH K Kiaccy 1, T.e. paccMaTpuBaTh
HauOoJsee OnacHbIN Cllydai.

Tadauua E.1
Kracc 1 Knacc 2 Knace 3 Knacc 4
AuneruieH AKpUIIOHUTPUI Aneranberun benson
Bununnamnerniex AKpoJienH Aueron Jexan
Bonopon byran bensun o-/luxnop6enson
IM'uopazun bytunen Bunwnnamnerar Jonexan
N3onponunHUTpar byranuen Bununxnopun Meran
MeTunaneTuieH 1,3-IlenTanuen I'ekcan Metunben3on
Hurpomeran IIponan N300kTan Mertunmepkanras
Okuch npornuiieHa [Tponunen MeTtunamux MeTtunxmopuyg
Oxuch rTHIIEHA Cepoyraepon Merunanerar Oxuce yrnepona
OTUIHUTpAT OtaH MeTunlyTuaKkeToH OrtunenOeH3on
Otunex MeTHnponuaKeToH
Ddupsr: MeTnn TUIKEeTOH
JUMETHIIOBBIN Oxran
JTIMBUHMIIOBBIHN [Tupuanna
METHJIOYTHIIOBBII CepoBogopon
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CnupTsl:
[Hupoxas ppakius JeTKUX | METHUIOBBIN
YIJIEBOAOPOIOB STUJIOBBIN
MPOIUIIOBBIN
aAMIJIOBBIN
M300yTHIIOBBIN
H30IIPOIUIIOBBIN
Iuknorekcan
Stundopmuar
DTUIXIJIOPU

E.4 Tenaora CropaHust XUMHUYIECCKUX coeMHEeHuI IPpH pacyeTe IMOJHOT0 3amaca SJHEPTrOBbIACJICHUSA

[Ipu omeHke MacmTabOB MOPAKEHHUS BOJIHAMHU JaBJICHHUS JOJDKHO VYUUTHIBATHCS Pa3IUuue
XUMUYECKUX COCIUMHEHHHM II0 TEIUIOT€ CropaHus, HCIOJIb3YEeMOM [UIs pacyera IIOJHOrO 3amaca
SHEPrOBbIACNECHUS. [ TUNUYHBIX YIII€BOJOPOI0OB IPUHUMAETCS B PacyeT 3HAYCHHE YACIbHOU TEIIOThI
cropanusa E ;=44 MJDx/kr. [l HMHBIX TOPIOYMX BEIECTB B PacdeTax HCIOJIb3YeTCs YyIeIbHOE

SHEproBuiaeieHue E yﬂZBE yio- 3IEChH B . KOPPEKTUPOBOYHBIA TapameTp. i yCIOBHO BBIIEICHHBIX

KJIACCOB I'OPIOYMX BELIECTB BEJIMYUHBI [IapaMeTpa § npenacrasieHsl B Tabauie E.2.

Ta6auna E.2
Kiaccel roprouux BEILECTB B
Kaace 1
Anetunen 1,1
MeTtunaneruiieH 1,05
Bununaneruiaen 1,03
OKHCh dTHIICHA 0,62
I'mapasun 0,44
N3onponmiaHuTpar 0,41
OTunHATpaT 0,30
Bozopon 2,73
Hurpomeran 0,25
Kuaacc 2

OTHIIeH 1,07
JvsTminoup 0,77
JuBunmn up 0,77
Oxuch nponuieHa 0,7
AKpoJIenH 0,62
Cepoyriepon 0,32
byran 1
byrnnen 1
byranuen 1
1,3-Ilenraguen 1
OtaH 1
Jumetunmgup 0,66
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JIMn300ponuIoBEIi 3¢up 0,82
DY 1
[IponiieHn 1
IIponan 1
Kaacce 3

Bunnnxnopun 0,42
Kymon 0,84
MeTunaMuH 0,70
CnupThl:

MeTunoBbIi 0,45
OTHIIOBBIN 0,61
[TponusnoBblii 0,69
AMUII0OBBIH 0,79
uknorekcan 1
Aueranpaeruyg 0,56
Bunwunanerar 0,51
bensun 1
I'ekcan 1
N3ookTan 1
[Mupuaua 0,77
[uknonponan 1
OTHIaMHUH 0,80

Kaacc 4

Meran 1,14
Tpuxiopatan 0,15
Merunxanopug 0,12
benzon 1
Jexan 1
Honekan 1
Metunben3omn 1
Mertunmepkanras 0,53
Oxkwch yriepoaa 0,23
JluxiyiopsTan 0,24
CepoBoaopon 0,34
Aneton 0,65
JlnxnopOeH30m 0,42
Tpuxiioparan 0,14

E.5 Knaccupukanusi OKpy»Kariero NpocTpaHcTBa 10 CTeNeHH 3arPOMOKACHHOCTH

XapakTepoM 3arpOMOKJIEHHOCTH OKPYXKAIOIIETO IPOCTPAHCTBA B 3HAYMUTEIBHOM CTENEHHU
OTIpeIeNIIeTCs] CKOPOCTh PAaCHpOCTPAHEHUS TNIAMEHHU IIPHU CTOPAHUU 00JIaka , CIe10BaTeIbHO, TapaMeTphbl
BOJIHBI JIaBJICHUS. XapaKTEPUCTHKU 3arpPOMOKICHHOCTH OKPYXKAIOIIEr0 NMPOCTPAHCTBA Pa3JESAIOTCS Ha
YeThIpe Kilacca:

kjacc | - HanMuue MJIMHHBIX TPYO, MOJOCTEH, KaBEpH, 3alOJHEHHBIX TOpIOYed CMEChlo, MpU
CTOpaHUM KOTOPOH BO3MOXKHO OXHJAaTh (OPMHUpPOBAHHE TYpPOYJIEHTHBIX CTPYH HPOAYKTOB CrOpaHHUS,

38/86



UMEIOIIKUX Pa3Mepbl HE MEHEe TPEeX pa3MepoB JCTOHALMOHHOM SYEHMKHM NaHHOM cmecu. Eciau pasmep
JICTOHAIIMOHHOW SYEHKHU I TaHHOM CMECH HEM3BECTEH, TO MUHUMAJIbHBIM XapaKTepHbIA pazMep CTpyH
IPUHUMAETCS PaBHBIM 5 CM JUIsl TOprOYNX BemlecTB Kiacca 1; 20 cM - s roprouux BeuecTs kiacca 2; 50
CM - JUIs TOPIOYMX BenecTB kiacca 3 u 150 cM - 15 roprounx BEUIECTB Kiacca 4;

kiacc Il - cuIbHO 3arpOMOKJICHHOE MPOCTPAHCTBO: HAJIMYKME MOTY3aMKHYTHIX 00BEMOB, BHICOKAS
IUIOTHOCTh pa3MEUICHHs] TEXHOJIOTUYECKOr0 000pyI0BaHUs, Jiec, OOJIBIIOE KOJIUYECTBO MOBTOPSIOIMIUXCS
IIPENATCTBUN;

kiacc III - cpegHe 3arpoMOXAEHHOE NPOCTPAHCTBO: OTIEIBHO CTOSIIUE TEXHOJIOIMYECKUE
YCTaHOBKHM, PE3EPBYapHbIN NapK;

kiacc [V - cnabo 3arpomMokeHHOE U CBOOOIHOE MPOCTPAHCTBO.

E.6 Knaccupukanusi pe;kuMoB cropanus od/1axKa

Jis oueHKH BO3JEHCTBUSL CropaHHsi O0Jiaka BO3MOJKHBIE PEXHMBI CrOpaHHs pa3lIeisioTcs Ha
IECTh KJIACCOB MO AMAINa30HaM CKOPOCTEH MX pacIpOCTPaHEHHs CIEIYIONIM 00pa3oM:

KJacc 1 - qeToHanus win ropeHre co ckopoctbio ppoHTa mnamenu 500 m/c u Gonee;

KJacc 2 - neduarpanusi, ckopocts ¢pponTa iamenu ot 300 mo 500 m/c;

kiace 3 - nedaarpanus, ckopocTh ¢pponta miamenu ot 200 mo 300 m/c;

KJacc 4 - nedarpamnus, CKopocTh ¢ppoHTa riamenu ot 150 mo 200 m/c;

KJacc 5 - nedarpanus, CKOpocTs (pOHTA TIaMEHU oTpeaensieTcs no hopmyie

u=k1-M"%, (E.2)
rae k| - KOHCTaHTa, paBHas 43;
M - macca ropro4ero BeecTBa, CoIepKaIIerocs B 00JIake, Kr;
kJacc 6 - nedarpanus, CKOpocTs (pOHTA TUIAMEHH OTpeAensieTcs o hopMyie

u=k,-M", (E.3)

rae k, - KOHCTaHTa, paBHas 26;
M - macca ropro4ero BeIecTBa, CojaepKailerocs B o0naxe, Kr;

E.7 O:xxunaeMblii peskuM cropanusi odJjiaka

OXuaeMblil peKUM Cropanus o0Jlaka ONpeAesIsieTcsl C TOMOIbI0 Tabymibl E.3, B 3aBUCUMOCTH OT
KJIacca TOPIOYEro BEIIECTBA U KJIACCa 3arPOMOXKIEHHOCTH OKPYXKAFOIIETO MPOCTPAaHCTBA

Taoauna E.3
Kunacc roprouero Kitacc 3arpoMoK1€HHOCTH OKpPYKarOLIEro NpoCTPaHCTBA
BelecTBa | II III v
1 1 1 2 3
2 1 2 3 4
3 2 3 4 5
4 3 4 5 6

[Ipu ompeneneHuN MaKCHMAIbHOM CKOpPOCTH (pOHTAa IUIAMEHU s PEXKUMOB cropanus 2-4
KJIACCOB JIOTMIOJIHUTENBHO PACCUUTHIBAETCS BUIMMAsi CKOPOCTh ()pOHTA IJIaMEeHH 1Mo cooTHoueHuto E.2. B
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TOM CJIy4ae, eclii MOTyYCHHAs BeIHUnHA OOJIbIIe MAaKCUMAaIbHON CKOPOCTH, COOTBETCTBYIOMIEH TaHHOMY
KJIaccy, OHa mpuHUMaeTcs o Gopmyse E.3.

E.8 Pacuer MakCcUMAaJIbHOT0 H30LITOYHOIO AABJICHUA 1 UMITYJIbCA (1)331)1 C/KAaTUA BO3AYUIHBIX BOJIH
JAaBJCHUSA

[TapameTpsl BO3AYIIHBIX BOJIH JaBJIeHUS (M30BITOYHOE aBICHUE Apy uMITynbe dasel cxaTus 1)
B 3aBUCHUMOCTHU OT PACCTOSIHHMSI OT IIEHTpa O0Jlaka PACCUUTHIBAIOTCS UCXOIS U3 OKHUIAEMOr0 pPeKuMa
cropanus obJaka.

Kiacc 1 pexxuma cropanus o0yiaka

PaccunThiBaeTCst COOTBETCTBYIOIIEE Oe3pa3MepHOe PacCTOSHUE TI0 (hopMyIIe

, (E4)

rae R - paccrosiHue oT eHTpa obiaka, M;

P - armoceproe naBnenue, Ila;

E - addexruBHbIN 3HEproO3amnac cmecH, k.

Bennuunsl 6e3pa3zmepHoro naBieHus Py 1 UMIYJbC ¢a3bl cxkaTus [ onpeaenstores no popmynam
(117151 ra30-, Mapo- M MbUIEBO3AYIIHBIX CMECEil):

In (px): —1,124—1,66-(|n (RK)+0,260-|n (RA))2 (E.5)

In (1,)=-34217-0,898-(In (R)-0,0096-In (R ))’ (E6)

Dopmyiet E.5, E.6 cipaBennuBsl uist 3HaueHu#t R ¢ 6onee 0,2. B ciyyae, ecnu R « menee 0,2, To Py
paBHo 18, a B popmyny E.6 BMecTO R  moacraBisiercs BenuunHa R ,=0,14.
Pa3mepHble BelMYMHBI W30BITOYHOTO JaBIEHUS W HMITyJbca (a3bl CXKATHUS ONPEAEISIOTCS I10

bopmymnam:

Ap=p,-P,, (E.7)

E.9 Knaccel 2-6 pe:kumMoB cropanus 00/1aKka

PaccuuteiBaeTcst 6e3pazmMepHoe paccTosiHue R  oT 1eHTpa obiaka mo hopmyre E.4.
PaccunteiBatoTcss BenMuuHbI Oe3pasMmepHoro naBieHus (P ) u uMmiynsca ¢asbl cxaTus [ 1Mo
dbopmymnam:
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u” Y\ [o-1) {083 0,4

Pl_ —
X o R)< 2
S R ,(E.9)
L =W (1-04-W). 0,06 , O'gl _0,00325
R R K
, (E.10)

,(E.11)

rne O - cremeHp paciIMpeHHs] HPOJYKTOB CropaHus (Ajs ra3o-, MapoOBO3AYLIHBIX CMeceil
JIOITyCKAETCs IPUHUMATHCSI paBHBIM 7, JUISI IBUICBO3AYIIHBIX cMecei 4);

U - BUIUMAsi CKOPOCTh (PpOHTA TITAMEHH, M/C.

B caywyae nedumarpanuu mIbUIEBO3YIIHOTO oOOJIaka BeaMYMHA H(PQEKTUBHOIO 3Heprosamnaca

yMHOKaetcst Ha ko3¢ puruent (0-1)/0.

@opmynel E.9, E.10 cnpaBeqyuBsl Ui 3HaYeHuil R 6oabmMX BenuuuHbl R ,1=0,34; B ciydae,
ecitu R x<R 1, B Gopmyisl E.9, E.10 BMecTO R « IOACTABIACTCS BENUYUHA R (1.

PasmepHbie BenmuYMHBI W30BITOYHOrO JABJICHHUS M UMIYyJibca (a3bl CKATHUA OMPEINENSIOTCS IO
dopmymnam E.7, E.8. IIpu atom B hopmyisl E.7, E.8 BMecTo Py 1 [ TOACTABISIOTCS BETHUUHBI Py 1 [ .

Ipunoxenne K

MeTox pacyeTa mapamMeTpoB BOJIHBI IaBJIeHHs P B3PbIBe pe3epByapa ¢ nmeperperoii JKuaKoCTbIo
NI CKUKCHHBIM T'a30M IIPH BO3IleﬁCTBHﬂ Ha HETro o4vara mozkapa

[lpy  momagaHMM  3aMKHYTOrO  pe3epByapa co  CKWwkeHHbIM razom  (CYI) ¢
nerkoBociuiamenstomeiics (JIBXK) nmu roproueit (I'0K) kuaKocTpi0 B 04ar mokapa MOXeET MPOUCXOJUTh
HarpeB COJAEPKMMOIO pe3epByapa 1O TEMIIEpaTyphl, CYIIECTBEHHO IIPEBBILIAIOIIEH HOPMAJIbHYIO
TEMIEPATypy KUIIEHUS, C COOTBETCTBYIOIIMM IOBBIIIEHUEM JaBJIEHHSA. 3a CUET HarpeBa HECMOUYEHHBIX
CTEHOK COCyJa CHIJKAIOTCS IPOYHOCTHBIE XapaKTEPUCTUKM MaTepuajia, B pE3yJIbTaTe€ YEro IpH
OTIpEe/IeNIEHHBIX YCIOBUSIX OKA3bIBAETCSI BO3MOXHBIM Pa3pbIB pe3epByapa ¢ BOSHUKHOBEHHEM BOJIH CXKATHS.

PaccunthiBatoT mokasarenb 6, XapaKTepPU3YIOIIHN BO3MOKXHOCTh BOZHUKHOBEHUS BOJIH CXKATHS, TTO
bopmyie

_ CP(T_TKHH)
8= ——]—

, (K1)

riae C, - yaenbHas TEeII0eMKOCTh skuakoi ¢dassl, Jx/kr K (nomyckaerca npuaumars papHoi 2000
Jx/xr K);

T - temmeparypa >KuUAKOW (a3bl, COOTBETCTBYIOILIAs TEMIIEPAaType HACHIIIEHHOIO Mapa IpH
JaBJIeHUU cpaOaThIBaHMsI IPEAOXPAHUTENBHOTO KilanaHa, K;
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T un - HOpMaJIbHAS TEMIIEpATypa KUTNIEHU BellecTna, K;
L - ynenpHas TemjaoTa uCHapeHus Mpu HOpMajabHOU TeMrepaType KUneHus 1, JK/KT.

Ecau O <0,35, BO3HHMKHOBEHHUs BOJIH C)KaTusi He mnpoucxoaut. llpu 0> 0,35 BepoOsATHOCTH
BO3HUKHOBEHUS JAHHOTO SIBJICHUS BEJIMKA.
+
Ws6brrounoe pasnenue AP u UMITYJIBC | B BOJIHE JaBJICHHUsA, OoOpa3yrolluecs MpHU B3pbIBE
pesepByapa ¢ neperperoit JIBXK, K nnm cxmkeHHBIM yriieBoIOpOaHbIM razoM (naiee - CYI') B ouare
noxapa, onpeAessroTcs 1Mo GopMmynam:

0,33 0,66
AP =P, 0,8-m"Tp+3- m’g +5- m‘;f’
' &)
0,66
| t_ 123 - mH_P
Yo &)
= %
m.=| —= ] 10
P 4,52 ; OK.4)

E =k c ym-(T-Ty); (K.5)

riae Py - atmocdepHoe naBnenue, klla (nomyckaercs npuauMath paBHbIM 101 kI1a);
I - pacCTOsIHME OT LIEHTPa pe3epByapa A0 00BbEKTa, IOABEPraroIlerocss BO3JEHCTBUIO BOJIH CXKATHUS,

m yp - IPUBEJICHHAS Macca, KT

E ¢t - 9 pexTHBHAS SHEPIUs B3pBIBA;

k - mosist SHEpTUM BOJIHBI TABJICHHS (JIOMyCKAETCsl MPUHUMATh paBHOii 0,5);

m - Macca JIBXK, I'’K nnu CVT', conepskamasics B pe3epByape, Kr;

T, - HOpMaIbHAs TeMIeparypa kunenus, K.

[lpu Hamuuum B pe3epByape MNPEIOXPaHUTENBHOIO YCTpoWcTBa (KiIamaHa WJIM MeMOpaHbl)
BenuunHa T onpenensiercs no popmyie

B

T = ———
A_Igpval

~C,+273,15
; (0K.6)
rac Pval - 1aBJICHUC Cpa6aTBIBaHI/IH OpeaOXpaHUTCIIBHOTO YCTPOﬁCTBa;
A, B, CA - KOHCTAHTBI ypaBHeHI/IH 3aBUCUMOCTU OABJICHUA HACBIIIICHHBIX l'[apOB KUOKOCTH OT
TEMIICPATYPhbI (KOHCTaHTLI AHTyaHa), ONpeACIIICMBIC T10 CHpaBO‘{HOﬁ JUTCpaType. E,Z[I/IHI/II_IBI HU3MCPCHUA

P a1 (xIla, MM pT. CT., aTM) JOJIKHBI COOTBETCTBOBATH UCIIOIB3YEMBIM KOHCTAaHTAM AHTyaHa.

Ipuiaoxenne U

MeTtoa pacyera mapamMeTpoB UCNIAPEHUS FOPIOYMX HEHATPEThIX KUAKOCTEH U COKUKEHHBIX
yI/1€BOAOPOJAHBIX I'a30B
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2 .
N.1 HuTencuBHOCTh ucmapeHuss W, Kr/(M“-C) IJIi HEHArpeThIX XKUIKOCTEH OIpenessercs Io
dbopmyie

46
W=10"n-YM P,

rae " - xoddduument, npuHUMAeMbId I MOMeINeHHd 1o Tabiune M.1 B 3aBHCUMOCTH OT
CKOPOCTH U TE€MIIEpaTyphbl BO3IYIIHOIO MOTOKA HaJ MOBEPXHOCTHIO ucrnapeHus. [Ipu nponuse xuakocTu

BHE TIOMEIIEHHS JIOMyCKaeTCst IPUHUMATh 1=1;
M - MossipHasi Macca KUJIKOCTH, KI/KMOJIb;
Py - naBieHue HACBIILIEHHOTO Mapa P pacyeTHOM Temieparype xuakoctu, Klla.

Tadauna U.1
CKOpoCTb BO3AYLIHOIO [IOTOKA, M/C | 3nayenue kodddurmenta N npu Temmepatype t (°C) Bosmyxa

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

.2 ITpu Bei6poce CYT u3 060pyaoBaHus, B KOTOPOM >KUIKOCTh HAXOJIUTCS MO IaBIIEHUEM, YACTh
MPOJIYKTa 32 CUET BHYTPEHHEW HHEPrud MTHOBEHHO HCHapsieTcsi, 00pa3ys C KamneldbKaMH KHUIKOCTH

00J1aKo ad3p030JId. MaccoBas 1011 MTHOBEHHO I/ICHapI/IBIJ_IeI\/’ICH KUIKOCTHU 6 OIIPEACIIACTCA 110 (I)opMyne

cp-(Ta—Tb)

L,

riae C, - yaensHas TeroeMkocts CYT, JIx/(kr-K);

T, - Temneparypa OKpyXarolero Bo3nyxa, K;

Ty - Temnepatypa kunenust CYI npu atmocdepHoM naBienuu, K;
L, - ynenpHas TennoTa napooopaszosanus CYT, JLK/Kr.

o=1-exp| —
, (1.2)

[Ipuaumaercs, 4to npu 520,35 BCSI Macca JKHUJKOCTH, HaXOJAMAsCsS B 0OOPYJAOBaHUH, 3a CUET
B3PBIBHOTO XapaKTepa MCIapeHus MePEeXO0IUT B MapoKamneIbHoe 00JIaKo.

ITpn 8<0,35 OCTaBILASICA YaCTh JKUAKOCTU UCIAPSETCS C IIOBEPXHOCTH IIPOJIMBA 3a CYET IIOTOKA
TEIJia OT MOACTUIIAIONICH MOBEPXHOCTH U BO3IyXa.
. 2
NHTEeHCUBHOCTH UCTIAPEHMUSI )KUIKOCTH CO CBOOOTHOM MTOBEepXHOCTH W, KI/(M “*C) Oompenensercs 1mo

bopmyne

(A Cops)"” (To-Ty)  0,085-u® 2, (To—T,)

Lg-(n-tM)O’S (V;),s_do,z_l_g)

(1.3)

43/86



rie ks - K03 pHUIIMEHT TEMIONPOBOIHOCTH MaTepualia, Ha MOBEPXHOCTh KOTOPOTO Pa3jInBacTCs
KUAKoCTh, B1/(M-K);
Cs - yaenpHas TEIUIOEMKOCTh Matepuana, J[x/(kr-K);

P - IIOTHOCTH MaTepHala, KI/M *;
T o - HavanbHAs TeMIepaTypa Matepuana, K;
{4 - TEKyIlee BpeMsi ¢ MOMEHTa HavaJia ucrapenusi, ¢ (ue meaee 10 c);

A a - KOOQOUIMEHT TEIUIONPOBOAHOCTH BO3ayXa Ipu Temieparype 1 'o;
U - CKOPOCTh BO3AYIIHOTO OTOKA HaJ MOBEPXHOCTHIO UCIIAPEHMUSI, M/C;
d - XapakTepHbIi JuaMeTp IpOJINBa, M;

V4 - KHHEMAaTHYECKast BA3KOCTh Bo3yxa mpu 1o, M /c.

Ipuiaoxkenune K

Metoabl pacueTra pa3Mepa CJIMBHBIX OTBEPCTHH M3 TEXHOJOTHYeCKOro 000py/10BaHus (10/110HOB,
0TCEKOB), HCTeYeHH KMIKOCTH U3 pe3epByapa U IIOUIAAN PACTEKAHUSA KMIKOCTH MPH
MI'HOBEHHOM pa3pylLlIeHHH pe3epByapa

K.1 MeTtoa pacyera pa3Mepa CJIMBHbIX OTBEPCTHH

K.1.1 Hacrosimuii MeToa ycCTaHaBIMBAaeT MOPSJIOK pacyera IJIOUIaJd CIMBHOTO OTBEPCTUS B
OTrpaHMYMBAIOIIEM YKUAKOCTh YCTPOHCTBE (IIOJJOHE, OTCEKE, OTPakIEHHOM OOpPTHKAaMHU Y4YacTKe IIeXa,
IPOM3BOJICTBEHHOHN IUIOIIAAKE W T.M.), NP KOTOPOM HCKIIHOYAETCS MEPEeauB KHUJIKOCTH uepe3 OopT
OTpaHMYMBAIOIIEr0 YCTPONUCTBA U pacTEKaHUE )KUJIKOCTH 32 €ro MpeesiaMu.

K.1.2 B pacuere y4uTHIBAIOT NOCTYIUIEHUE TOPIOYEH KMIKOCTH B MOJJOH U3 anmapara B MOMEHT
€ro aBapUilHOr0 BCKPBITHUS, BOJIBI OT YCTAHOBKH M0XKAPOTYIIEHUS U BBITOPAHUE KUJIKOCTH C OBEPXHOCTHU
MOJIJIOHA.

K.1.3 B meTonuke pacuera mpuHATHI CIEAYIOIINE TOMYIICHUS:

- IpY BO3HUKHOBEHUH aBApUITHON CUTYyalluy T€PMETUYHOCTh CTEHOK arrapaTa He HapyIllaeTcs;

- pa3pylIaloTCsl TOJIBKO NaTpyOKH, JeKallhe HUXKE YpPOBHS >KUIKOCTH B ammapare, oopasys
CJIUBHBIE OTBEPCTUS, paBHbIE IUAMETPy NaTpyOKOB;

- BEPOSITHOCTh OJTHOBPEMEHHOT0 pa3pylIeHUs IBYX MaTpyOKOB MaJia;

- JIaBJICHUE TAapOB HaJ MOBEPXHOCTBIO XKUAKOCTU B allapaTre B IPOLECCE CIMBA XUAKOCTU HE
MEHSeTCSl.

K.1.4 [Ina npoBeneHus pacuera He0OOXOAUMO 3HATH!

- KOJIMYECTBO TPYOONPOBOIOB N, PACIIOIOKEHHBIX HUKE YPOBHSI rOprouell )KMJIKOCTH B anmapare, u

2
rmjiaonrazab Uux IMorncpeyYHoOro CCUCHUA G, M

- TLIONIA/Ib OMEPEYHOT0 CEUCHNS anmapata F o, M2

- BBICOTY YPOBHSI )KMJKOCTH HaJl TpyOorpoBoaamu H, m;

- BbIcOTY OopTa noaaoHa L, M;

- WHTEHCHBHOCTb OpOIIEHHs BOJOH, MOJAaBAEMOW W3 YCTAaHOBOK IIOKapOTYIICHHUs, IUIOIIAAN
nommona I, kr/(m>-c);

- CKOPOCTb BBITOpaHus roproueil sxuakoctu W, Kr/(M-c) ;

- M30BITOYHOE JJABJICHAE B AMITAPATE HAJl TOBEPXHOCTBHIO KIUAKOCTH p, H/M *.

Ilenbi0 pacdera SBISETCS BHIOOP IUIOMAAM MOMIOHA Fy, M2, M pacder IUIOMAIH CIHBHOTO
oreeperns f, M7,

K.1.5. TTo 3a1aHHBIM MCXOHBIM JaHHBIM OMPEACIISAIOT CKOPOCTH HcTedeHns O, M /C, KHUIKOCTH
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U3 anmapara 4epe3 OTBEpCTHUs, paBHBIC CEUCHHIO TPYOONPOBOJOB, PACIIOIIOKECHHBIX Ha ammapare, IO
dbopmyie

Q=poi)/20H )

rae 9=0,65 - ko3 PUIMEHT UCTECUCHUS JKUIKOCTH Y€PE3 OTBEPCTHE;
G ; - momaap ceyeHus i-ro TpyooIpoBoa;

9,81 m/c?

g - YCKOPEHHUE CHIIBI TSKECTH, PABHOE ;
H i - BBICOTa YPOBHSI JKUIKOCTH HAJ| 1-M TPYOOIIPOBOIOM.
K.1.6 Tlo wnamOosblmeMy #3 BBIYHCICHHBIX HAYaJbHBIX pacxooB (), BBIOMPAIOT IUIONIA/Ib
OTBEPCTHS B anmapare 1 BbICOTY YPOBHS KUAKOCTH Haa HUM H .
K.1.7 I3 KOHCTPYKTUBHBIX COOOpaxXKeHHI BHIOMPAIOT TUIOMIA/Ib OATOHA F ), M 2
K.1.8 Omnpenensitor k0dQPUIMEHT m, XapaKTePU3YIOMIMA OTHOIICHHE OO0beMa >KHIKOCTH B
anmnapare K 00beMy KHUAKOCTH B TIOJIJIOHE

M= FH
|:n'hmax

. (K.2)

1€ N max=0,8L - MaKkcuMaibHO JOMYCTUMBIN YPOBEHb KUAKOCTH B MTOJJIOHE.
K.1.9 Bpruucnsor 06beM KUAKOCTH, IOCTYHAroIIeH B IOJJI0H B €IUHHILY BPEMEHU OT YCTaHOBKH
T0XKAPOTYIIEHHS (C YIETOM BHITOPAHHS TOProUei skuaKkocTi) Q o, M°/c, 110 GopMyITe

(1-w)-F,
Q= ———
p L (K.3)

rae P - miotHOCTH OTHETYIIAIIEH KUJIKOCTH, KI/M 3,
IIpy OTCYTCTBMM JaHHBIX CKOPOCTH BbIrOpanuss W clieyeT NPUHATh PAaBHOW HYJIIO.
K.1.10 Ectu m < 1, TO miomaip CIMBHOTO OTBEPCTHS ONPEILIISIIOT TI0 PopMyIie

&

-]/2
¢ I/ 20hax 4

K.1.11 ITpu m=1 MOPSIIOK pacyeTa f craeayrommii:
K.1.11.1 OnpenensaroT Harop, Co3/1aBaeMblil CKaTbIMU ra3aMu B annapaTe

rae P - II0THOCTH BOBL, KI/M°.
K.1.11.2 Beruucnstor 3HaueHne napaMerpa
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{/z

(Fo+H,)

Fo Mnax

VQ’TI&X I_|O+H

A€ O max - MAKCUMAJIBHBIA PacXo/l *KUAKOCTH U3 amnmnapara, onpeaenseMbii mo K.1.5

, (K.6)

K.1.11.3 ITo mapameTpy b ¢ momompro Tabnuiel K.1 Haxomar mapamerp a. Eciy maHHBIX TaOIHIIBI
K.1 nnst onpenenenus napamerpa a HEJOCTaTOYHO, TO IApaMETP a ONPEAEISAIOT IIYTEM PELICHUS] CUCTEMBI

ypaBHEHU I

a
b th-a
a=ch-a LK)
Taoauua K.1 - 3aBucumocts napamerpa a ot b
a b a b a b a b

0,000 0,000 0,990 0,993 3,107 1,901 14,999 3,408
0,071 0,106 1,000 1,000 3,418 1,987 16,573 3,506
0,170 0,241 1,045 1,030 3,762 2,075 18,313 3,605
0,268 0,361 1,081 1,053 4,144 2,164 20,236 3,705
0,362 0,467 1,185 1,117 4,568 2,255 22,362 3,804
0,454 0,560 1,255 1,158 5,037 2,347 24,711 3,903
0,540 0,642 1,337 1,205 5,557 2,440 27,308 4,003
0,622 0,714 1,433 1,256 6,132 2,534 30,178 4,102
0,697 0,777 1,543 1,313 6,769 2,628 33,351 4219
0,765 0,831 1,668 1,374 7,473 2,725 36,857 4,302
0,853 0,877 1,810 1,439 8,253 2,821 40,732 4,401
0,876 0,915 1,971 1,509 9,115 2,918 45,014 4,501
0,921 0,946 2,151 1,581 10,068 3,015 54,978 4,701
0,955 0,970 2,352 1,657 11,121 3,113 67,148 4,901
0,980 0,980 2,575 1,736 12,287 3,211 74,210 5,000
0,986 0,986 2,828 1,817 13,575 3,309

K.1.11.4 PaccunThIBarOT TUIOMIAAb CIIMBHOTO OTBepCTHUs f, M 3 1o dbopmyre

f =2ac FH

=

a

» (K.8)

K.1.12 Bei6uparoT ceueHre OTXOSIIUX OT MO0HA TPYOOTIPOBOIOB [ U3 YCIOBHS f>f.

K.2. UcTeuenne :KNAKOCTH U3 pe3epByapa

K.2.1 Meroa ycTtaHaBiIMBaeT napaMeTpbl HCTEUEHHS TOPIOYEH KUJIKOCTH U3 OTBEPCTUS PE3epByapa
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IIPH €r0 Pa3repMETH3AIMU M KOJUYECTBO JKUIKOCTH, ITepelIMBaBIIeiics yepe3 00BaJOBaHHUE.
PaccmarpuBaercs pesepByap, Haxosmuiics B ooBanoBanuu (pucyHok K.1).

h hol

L

PrcyHok K.1 — Cxema gna pacyeTta NCTEeYeHUs XKMOKoCTU M3 OTBEPCTUA B pesepByape

BBoasTcs cnenyroiue 10MymeHus:

HCTEUYCHHE Yepe3 OTBEPCTHE OHO(A3HOE;

pe3epByap UMeeT MOCTOSHHYIO MJIONIAAb CEYEHUS 10 BBICOTE;

JMaMEeTp pe3epByapa HAMHOTO OO0JIbIIE pa3MEPOB OTBEPCTHUS;

pa3Mepbl OTBEPCTHS] HAMHOTO OOJIbIIIE TOJIIIHMHBI CTEHKHU;

MOBEPXHOCTH KHUAKOCTH BHYTPH pe3epByapa ropu30HTaIbHA,

TeMIIepaTypa KUJKOCTU OCTACTCS MOCTOSTHHON B TEUCHHE BPEMEHHU UCTCUCHHUS.

K.2.2 Llenp pacueToB 3aKiOYaeTcss B OMPEICICHUHM KOJIMYECTBA >KHUJIKOCTH, BBUIMBIICHCSA depes
OTBEPCTHE pe3epByapa IMpHU €ro pasrepMeTH3alUu U NepesBIIeiics yepe3 00BaIOBaHUE.

K.2.3 Maccosslii pacxon xxunkoctd G (Kr/c) uepe3 oTBepCTHE BO BpeMEHHU t (C) ompeaensercs mo

dbopmyie

. . 2. 2
G(t):GO—p g 'I:R 'Ahol -

. (K.9)

e G 0- MAacCCOBBIN pacxona B HadaJbHBIA MOMEHT BpPEMCHU, KF/C, OHpe,[[eHSICMLIP’I Io Q)opMyne

G A V28 (0]

rae P - mI0THOCTB JKUAKOCTH, KI/M 3;

. 979,81 m/c”,

b

g - yCKOopeHre cBOOOTHOTO Ma/IeHH

K - kosddurment ncreyenws,

A hol - TITOIIAAL OTBEPCTHUSI, M 2;

h hol - BBICOTA PACIIOJI0KEHUS OTBEPCTHUS, M;

A g - TUTOIA/Ib CEUEHHS pe3epByapa, M *;

h o - HadabHas BBICOTA CTOJI0a )KUIKOCTU B pe3epByape, M.

K.2.4 Beicora cronba kuakoctu B pe3epByape h (M) B 3aBUCMMOCTH OT BpEMEHH t ONpeaeseTcs
no ¢opmyie
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& 7
PhAR 2N

h(t)=hy

,(K.11)

K.2.5 YcnoBue mepenuBa CTpyu >KUAKOCTH (TIPH /1 o>l o) Yepe3 0OBajOBaHUE OINPEACISICTCS IO
dbopmyie

hmle + L
H k12

rae H - BeicoTa oOBajoBanus, M;

L - paccTosiHME OT CTEHKH pe3epByapa J10 00BaJIOBAHUS, M.

K.2.6 KosnnyectBo XMIKOCTH m (Kr), NEpeNuBIIEHCS uyepe3 OOBaJOBaHUE 3a IOJIHOE BpEMs
UCTEUYeHHUs, olpeaensercs no Gpopmyine

toour 2 2
P g1 Ay 2
m= J. G(t)'dt:GO'tpour_ 2A “Your
0

L (K.13)
rac tpour - BpeM:, B TCUCHUC KOTOPOI'O KUAKOCTD IICPCIINBACTC UCPE3 O6BaJ'IOBaHI/Ie, C (T.e. BpEm,

B T€UEHHUE KOTOPOro BoinoyHseTcs yenosue (K.12)).
K.2.7 Bennuuna ¢ po,r onpeziensercs no popmyie

—biVb2—4'a'C

tpour: 2a

,(K.14)

r7e a, b, ¢ - mapameTpbl, KOTOPBIE ONPEACIISIOTCS 10 GopMyIam:

_g'uz'phzol
A=
2
xR , M/c?; (K.15)
b:_.i
P AR , M/c?; (K.16)
c=hO—H—L
B (®17)

K.2.8 B ciyuae, eciau ’KHAKOCTh B pe3epByape HaAXOAUTCS MO M30BITOYHBIM JaBICHUEM Ap (ITa),
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BEJIMYMHA MTHOBEHHOTO MaccoBoro pacxoaa G (Kr/c) onpexaensieTcs mo popmyiie

2-AP
p+29'(rb_h10I)

Go=pp Ay

L (K.18)

I[J'IH OIIPECACIICHUS KOJNYCCTBA XHIAKOCTH, HepeHHBmeﬁCﬂ qepes3 O6BaJ'IOBaHI/IC, U BPEMCHHU

nepenuBa CJIeyeT MPOUHTErPUPOBATH COOTBETCTBYIONIYIO CUCTEMY YPABHEHHM, I/I€ BEITMIMHA AP mosxer
OBITH IEPEMEHHOM.

K.3 PactexaHue >kHIKOCTH P MTHOBEHHOM pa3pylleHHH pe3epByapa

K.3.1 Merox mpenycmarpuBaeT pacdyeT IOCIHEACTBMM IIpU  pacmajge pe3epByapa Ha
npUOIU3UTENIBHO paBHBIE MO0 pa3Mmepy dacTu. [Ipu Takoil mokapoonacHOW CHUTYallMH YacThb XPaHUMOM B
pe3epByape KUAKOCTH MOXKET IEePEUThCs yepe3 00BaJIOBaHUE.

K.3.2 Ilenp pacyeToB 3aKIIOYAETCS B OLIEHKE C MOMOIBI0O MAaTEMaTUYECKON MOJEIN OIpeIEIeHUs
JIOJIM KUJIKOCTH, TIepesIMBaBIIel yepe3 00BaoOBaHNE IPU MTHOBEHHOM Pa3pyLIEHUH pe3epByapa.

K.3.3 IIpunsTHI creayromue J0nyeHus:

paccMaTpuBaeTCs IUIOCKask OJTHOMEPHAs 3aJa4a;

BpeMsl  paspyllEHHs pe3epByapa MHOIO MEHBIIE XapaKTepHOIO BPEMEHHM  JIBHIKCHMS
THJIPOAMHAMHUYECKOM BOJIHBI 1O 00BalOBaHMS;

JKUJKOCTb SIBJIIETCS HEBS3KOM;

TPEHME KUAKOCTU O MOBEPXHOCTH 3€MJIU OTCYTCTBYET;

IIOBEPXHOCTb 3€MJIM SIBJISIETCS IUIOCKOW, TOPU30HTAIILHOM.

K.3.4 Cucrema ypaBHEHMI, ONMCHIBAIOIIUX JBUKECHHUE KUAKOCTH, UMEET BUJL!

oh o
ot ox [(h_he)'u] =0
2

. (K.19)

rzae h - BeicoTa cTon0a *KUAKOCTH Hajl GUKCUPOBAaHHBIM YPOBHEM, M;

h G - BBICOTA MOACTUIIAIONIEH MOBEPXHOCTU HaJl GPUKCUPOBAHHBIM YPOBHEM, M;
U - CpeJHsS MO BBICOTE CKOPOCTH JABMKEHUS CTOJI0A HKUAKOCTH, M/C;

X - KOOpJMHATa BJI0JIb HAIIPABJICHUS ABM)KEHUS KUAKOCTHU, M;

t - Bpems, C;

9,81 m/c’
€ - YCKOpEeHHe CBOOOHOTO maaeHus (¥ ).
['paHnYHbBIE YCIOBUS C y4eTOM reoMeTpuu 3a1a4n (pucyHok K.2) umeror Bu:

Xk=0 (k20
Uk=0=0 k21
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oh

— =0
Xlx=b . (k22)
1/2 3/2
le:b: J (h a) . ecaa h>a
0, eciim h<a

- (K.23)

IJI¢ a - BLICOTa 00BaJIOBAHUS;

b - paccrosiHME OT OcH pe3epByapa 10 00BaIOBaHMUSL.

K.3.5 MaccoBas nons xugkoctu Q (%), nepenusiieiics yepe3 00BaJloBaHUE K MOMEHTY BpEMEHU
T, onpenensiercs no popmyie

Uy - (hy—a) - dt

O'-;—|

Q=100 TR

, (K.24)

IJIe U N - CPEeJIHSS 110 BBICOTE CKOPOCTh JIBUKEHUS CTOJI0A )KUAKOCTH NPH X = b, M/C;

hx - BbICOTa cTOJI0A )KHJIKOCTH TIPU X = b, M;

h o - HadanbHas BBICOTA CTOJI0A JKUAKOCTH B pe3epByape, M;

R - mmpuna peszeppyapa, M.

I'padux pacueTHOH M SKCIEPUMEHTAIBHOM 3aBHCHMOCTEl MacCOBOW J0JIM MepeNuBLICHCs yepes
obBasioBanue xxuakoctu Q oT mapamerpa a/h o mpencrasiieH Ha pucynke K.3.

YA

Py
~
<y

b

PucyHok K.2 — TunuyHas kapTvHa OBWXEHWUS XUOKOCTM B oOBanoBaHUM Npy MIHOBEHHOM paspylUeHWU pe3epByapa
----- — YPOBEHb HaY4anbHOroO CTonba XUgKoCTH;
——— — YPOBEHb XUAKOCTU B MPOMEXYTOUHbI MOMEHT BPEMEHU (pe3ynbTaThl pacyeTa)
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Q %
60—

50

T T T T T T T T T T 1
61 02 03 04 05 06 07 08 09 10 1,1
a/ho
PucyHok K.3 — 3aBNCMMOCTb [0NK NepenvBLISiGs Yepe3 0bBanoBaHre Xnakoctu Q ot napametpa alhy:
1 — pacueT; 2 — 3KCMepUMEHT

Ipunoxenne JI

MeTtoa pacueTra NpOTUBOIOKAPHLIX MMAPOBLIX 3aBEC

JI.1 O61mue TpedGoBaHus

IIpotuBomoOkapHasi IapoBas 3aBeca IMpPEIHAa3HA4YeHA I IPEIOTBPAIICHUSA KOHTAKTa TOPIOYMX
ra3oBeIX cMecell, oOpa3yromMxcsi TMpU aBapuUsAX Ha MPEANpHUATHSIX HEPTEXUMUYECKOW M Ta30BOMH
IPOMBIIIJICHHOCTH, C HICTOYHUKAMH 3KUTaHus (HallpuMep, ¢ HarpeBaTelbHBIMU Ie4aMu). 3aBeca JOJKHA
00Ja1aTh TOCTaTOYHBIMH IUIOTHOCTBIO U 1aJIbHOOOMHOCTHIO, UCKITIOYAIOIIUMHU MPOCKOK TOPIOYE CMECH B
3alIUIIAEMYI0 30HY 00bekTa. BrlnoiaHeHne 3TuX TpeOOBaHUN TOCTUTaeTCs ONTUMAaTbHOW KOMIIOHOBKOM
KOHCTPYKIIMU YCTPOMCTBA, BOCIIPOU3BOMAAILETO 3aBECY, U PACUETOM I1apaMeTPOB 3aBeChl. MeTo BKIIIOYAEeT
TOJIBKO PacyeT yCTPOMCTBA, BOCIPOU3BOMAAILEIO MApOBYIO 3aBecy. Pacuer MarucTpajlbHOIrO MaponpoBoia
MPOBOAMTCS MO OOIIEN3BECTHBIM METOAAM.
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PucyHok J1.1 Cxema ycTponcrBa aonsi co3gaHusi NapoBON 3aBechl

1 — sawmwaembiil 06bEKT; 2 — orpaxaeHue; 3 — onopa KonnekTopa; 4 — KONNEKTop; 5 — ApeHaXHbI BEHTUIb;
h — BbICOTA BEPXHEW KPOMKW OrPaXKOEHNS! HAf KOMMEKTOPOM; fi; — BbICOTA ONOpbl; X — PaccToAHWE OT Konnekropa
[0 38LIMLIAEMOI CTOPOHBI 06BEKTa; X — paccTosHWe OT OrPaskAeHUA [0 KONNeKTopa

JI.1.1 YctpoiicTBo ansi co3aaHus MapoBoil 3aBechl (pucyHOK JI.1, paspe3 W miaH) mpencTaBiisieT
co00i1 KoJIbLIeBOM TpyOuaThlii KOJUIEKTOP 4, BJOJIb OCH KOTOPOIO MO BCEM BEpXHEH 4acTU MPOCBEPJICHBI
OTBEpPCTHUSl OJIMHAKOBOTO JMAMETpa Ha PAaBHOM paccTosiHUM Apyr oT apyra. Jduamerp (D oy ) U ATUHY
(L xon ) KOJIIEKTOPA, KOJUYECTBO (N) U auaMeTp (do ) OTBEPCTUH OMPENeNsitoT pacueToM 1o (popmyiiam
cootBercTBeHHO JI.8; J1.2; JI.7 u J1.4.

JI.1.2 Konnekrop pacnonaraercsi Ha METAJUIMUECKHUX, OETOHHBIX WJIM KHUPHHYHBIX oOmopax 3,
BBICOTA KOTOPBIX JOJKHA ObITh He MeHee 0,2 M.

JI.1.3 PaccTositHue OT KOJIJIEKTOPA JI0 3alIUIIaeMOr0 O0BEKTA OMPENCIISIOT PACUETOM.

JI.1.4 Konnekrtop MNOMKEH HUMETh [pEHaXHble BEHTWJIM S5 i CIycKa KOHJEHcaTa Wiu
aTMOC(EpHBIX OCAJIKOB.

JI.L1.5 Bponp ocum KOJMIEKTOpa YCTAaHABIMBAIOT JKECTKOE Ta30HENPOHUIAEMOE OIpakJIeHUE
(JTucTOBOE KEJIE30 WM KHUPIUYHAS CTeHA) Ul MPEJOTBpAIICHUS MPOTEKaHUs TOprOYed cMecu MEXIy
OTJENIbHBIMU CTPYSIMH B Ha4aJIbHOM Y4YacTKe 3aBeChl. BepxHss KpoMKa orpaxkJaeHus aoJrkHa ObITh oT 0,4
1o 0,6 M BbllIe KOJUIEKTOpa. PaccTosiHue Mexay KOJUIEKTOPOM U Orpa)KACHHUEM ONPENENSIIOT PacyETOM.
[Ipoembl B OrpaxIeHUSIX TOJIKHBI OBITh TOCTOSIHHO 3aKPBITHI IVIOTHBIMH JIBEPSMHU.

JI.1.6 TpaekTopusi CTpyH 3aBECHI JIOJHKHA MPEBBINIATH 3alIMINAEMYI0 30HY. BBICOTY 3aBechbl Hal
3alIUIAeMON 30HOM OmpenenstoT pacdeToM. [l BBHICOKHX OOBEKTOB 3aBeca MOXKET OBITh BBIIOJHEHA
MHOT'OCEKIIMOHHOH B BEPTUKAJILHOM HaIlPaBJICHUU.

JI.1.7 lns obGecnieueHns paBHOMEPHOW pas/iayu mapa 1Mo JJIMHE KOJUIEKTOpa HeOOXOIUMO, YTOOBI
OTHOILIEHHE CYMMAapHOW IUIONIIAJAX OTBEPCTUH K IUIOIIAAM MOIMEPEYHOIo CEYEHHUs KOJUIEKTOpa ObLIo
MeHbIIIEe Wi paBHo 0,3.
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JI.1.8 Temnepatypy BO3AyXa IpU pacdere CleAyeT NMPUHUMATh PAaBHOW cpefaHel misi HauOolee
XOJIOZHOTO (3UMHETr0) [eproia BPEMEHH, XapaKTepHOIo AJIs JaHHOTO reorpagpuueckoro paioHa.

JI.1.9 CxopocTh BeTpa npu pacyere cieayeT MpUHUMATh PaBHOW cpelHeil CKOPOCTH A Haubomee
BETPEHOI0 NIepUoJia, XapaKTEPHOTro /Ui JAHHOTO reorpapuueckoro paioHa.

JI.2 Ilopsinok pacuera napamMeTpoB NapOBOii 3aBeChl

HcxonHpIMU BeJIMYMHAMU JUISL pacyeTa napaMeTpoB 3aBeChl IPUHUMAIOT:
nasiieHue (p 1 ) ¥ yAenabHbIH 00beM (V] ) mapa B KOJJIGKTOPE 3aBECHI;
ckopocTb BeTpa (W );

wI0THOCTEL P ; (TeMneparypa 7 ;) Bo3yxa;

BbicoTa (H) n nepumertp (P) 3amumaeMoit 30061 00bEKTA;

BBICOTA BEPXHEH KPOMKH OTrpak/ieHus: Haja KosuiekropoM (h);

BBICOTA OMOPHI KosutekTopa (/¢ ).

JI.2.1 PaccunThIBaIOT CleyIOINE BETUUYHUHBI.

JI.2.1.1 Paccrostaue X, M, OT KOJUIEKTOPA 3aBECHI JI0 3aIUINAEMOTr0 00bEKTa

X =0,25H, (J1.1)

rae H - BeicoTa 3ammiaeMoii 30H6I 00bEKTa, M.
J1.2.1.2 Inuna xosektopa L yon, M

L o=P+8X, (J1.2)

rzae P - nepumerp 3amuimaeMoro o0beKTa, M.

J1.2.1.3 IHTEHCHBHOCTB TOJIaYM 1apa U3 OTBEpPCTHi KosuiekTopa P o W, kr/(m 2-c)

2/K (k+1)/K

_ K A2} (R
P12 TV [\ n P
, (J1.3)

rae P - mnotHOCTE Mapa, Kr/M °;

W - ckopoCTh BbIXOJIa TIapa, M/c;

P 1 - JaBJIEHUE Tapa B KOJJIEKTOpE, [1a;

V| - ynensHbIN 00BEM Tapa B KOJUIEKTOPE, M 3/

P2 - atMocepHoe naBnenue, [la;

K - mokasarens anuabarsl napa (Juis neperperoro napa npuHsat K = 1,3, 1ig HaceienHoro napa K
=1,135).

J1.2.1.4 TnameTp OTBEpCTUI HA KOJUIEKTOPE d o, M

pBVVB Hl'5
P

rae P - mIoTHOCTE BO3ayXa, KI/M 3;
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W s - CKOpOCTH BEeTpa, M/C.
Ecnu mo ycnoBusM pacuera 3afaercs JUaMETp OTBEPCTUH d(, TO CIEIyeT OMPEICIUTh BBICOTY
3aBechl H;, M

p,W
H = x0:333, 40,667 o
PoWo
, (JL5)
J1.2.1.5 PaccTrosiHust MEXTy OTBEPCTUSIMH [, M
=20
", (JL6)

rze h - BeIcOTa BepXHEH KPOMKH OTPaKJICHUS HaJ KOJUIEKTOPOM, M.
JI.2.1.6 KonnuecTBO OTBEPCTHI N, LIT.

Lo
|

n= +1

, (J1.7)

J1.2.1.7 Quametp xosuiekTopa D yon, M

DKOJ'I: 1’83%Vn_| , (J1.8)

JI.2.1.8 Pacxon nmapa Gy, kr/c:

Gn:0’785'(P'd02.n'p0'W0 , (JL9)

rae P - koaddurment pacxona napa yepes orseperue (P or 0,6 10 0,8).
JI1.2.1.9 O6mas BeICOTA OTPAKIAECHUS A orp, M:

h oy=hth 6, (J1.10)

r71ie /1 ¢ - BBICOTA OTIOPBI KOJIEKTOPA, M.
JI.2.1.10 PaccrosHue oT orpaxaeHus 10 KoJuiekropa X |, M:

X1=0,25h, (JI.11)
JI.2.1.11 [{ymna orpaxxaeHus L orp, M:
L orp=L vont8X 1. (J1.12)

VYka3aHHBI MOPSAOK pacyeTa MPOBOJAT IMOCJIE OPUEHTHUPOBOUYHOTO BBHIOOpa 3HAUEHUN NaBICHUS
napa 1 JuaMeTpa oTBepCTUH B KoJulekTope 1o Tabmnuie JI.1.
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Taﬁmma JI.1 - 3MeHeHHe BBLICOTBHI 3aBeChbl B 3aBHCHMOCTH OT AnamMeTpa OTBBPCTHﬁ u

JAaBJICHUA ITapa

P, d 9, MM
10° Ia 3 | 4 5 6 | 7 8 9 10
W =2 m/c
3 3,30 4,05 4,7 5,3 5,9 6,5 7,0 7,5
4 4,00 4,80 5,5 6,3 7,0 7,6 8,2 8,7
5 4,50 5,40 6,3 7,2 7,9 8,7 9,3 10,0
6 4,85 5,80 6,7 7,7 8,5 9,3 10,0 -
7 5,25 6,30 7,3 8,3 9,2 10,0 - -
8 5,50 6,60 7,6 8,7 9,5 - - -
9 5,75 7,00 8,0 9,2 10,0 - - -
10 6,15 7,40 8,5 9,8 - - - -
12 6,70 8,00 9,3 11,0 - - - -
14 7,10 8,50 10,0 - - - - -
16 7,50 9,00 - - - - - -
W =3 m/c
4 2,60 3,20 3,70 4,20 4,60 5,0 5,5 5,80
5 3,00 3,60 4,15 4,80 5,25 5,7 6,2 6,60
6 3,20 3,90 4,50 5,15 5,70 6,2 6,7 7,15
7 3,50 4,20 4,85 5,50 6,10 6,7 7,2 7,70
8 3,65 4,40 5,20 5,80 6,40 7,0 7,6 8,10
10 4,10 5,00 5,70 6,50 7,20 7,9 8,5 9,10
12 4,40 5,40 6,20 7,00 7,80 8,5 9,2 9,80
16 5,00 6,00 6,90 7,80 8,70 9,5 10,3 -
W =4 m/c
4 - 2,40 2,80 3,1 3,50 3.8 4,1 4,4
5 - 2,80 3,10 3,5 3,90 43 4,6 5,0
6 2,42 2,92 3,36 3.8 4,25 4,6 5,0 5,4
7 2,60 3,16 3,60 4,1 4,60 5,0 5,4 5,8
8 2,70 3,30 3,80 4,3 4,80 52 5,6 6,0
9 2,90 3,45 4,00 4,5 5,00 5,5 5,9 6,3
10 3,10 3,74 4,30 4,9 5,40 59 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 =6 m/c
4 - - 1,84 2,10 2,30 2,54 2,75 2,90
6 - 1,95 2,25 2,57 2,82 3,10 3,34 3,60
8 - 2,20 2,52 2,90 3,20 3,50 3,80 4,00
10 2,10 2,50 2,85 3,16 3,60 4,00 4,30 4,60
12 2,20 2,65 3,06 3,40 3,85 4,20 4,60 4,90
15 2,42 2,90 3,86 3,82 4,25 4,60 5,00 5,35
IIpumeyanus

B Ttabmume JI.1 B BepTukanmpHOW Trpade MaHbl 3HAYCHUs MaBJICHUS Tapa, B TOPU3OHTAIBHOM -
JTUaMETPhl OTBEPCTUH, a B IEPECEYCHUH TOPU3OHTAILHBIX U BEPTUKAIBHBIX I'pad - BRICOTHI MAPOBBIX 3aBEC

(BBICOTA 3aIIUIIIAEMBIX 30H) B METpax.

Tabmuua JI.1 cocraBneHa nnst ckopocteil Betpa 2, 3, 4 u 6 M/c. [Ipu OonblIux CKOPOCTSIX BeTpa
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yKa3aHHbIC BEJIMYUHBI CIEAYeT MPUHUMATh TaKUMHU K€, 4yTo M i 6 m/c. Tabnuma gaeT BO3MOKHOCTD
OLIEHUTh HE0O0XOAMMOE 3HAa4YeHUE JIAaBJIECHUS Mapa U COOTBETCTBYIOUIMM €My JAMaMeTp OTBEpCTHH uisd
obecrnieueHus TpeOyeMOil BHICOTHI 3aBECHI (BBICOTHI 3aIIUINAEMOT0 00BEKTA).

JU1 OZTHOTO M TOTO K€ JaBJIEHUS Mapa BbICOTA 3aBeChl OyneT TeM 0oJiblle, yeM 0oJblle TUaMerp
otBepcTuii. OTHAKO C YBEIMYCHHEM JraMeTpa OyleT yBenuuuBaThbes U pacxon napa. Cienyer noaouparb
JIaBJIEHUE Tapa U AMaMeTp OTBEPCTHM TakuMM 00pa3oM, uToObl OblIM oOecredyeHbl Tpedyemasl BbICOTa
3aBechl U HanboJiee SKOHOMUYHBIN 0TOOp mapa. JluameTp oTBEpCTUil ClieayeT MPUHUMATh HAUMEHBUINM U3
BO3MOXHOTI'O (HO HE MEHee 3 MM) Ul KaXJI0r0 JaBJICHUS Mapa.

Ipunoxenne M
TpeGoBanus K BOASAHOMY OPOILLIEHUIO TEXHOJIOTHYECKOT0 000Py/10BAHNS

M.1 Jlns mnpenoTBpallieHHsl YBEJIMYEHHs MacluTaba aBapuM IPH IOXKape TEXHOJOTHYECKOe
000py/l0BaHUE MPOU3BOJCTBEHHBIX OOBEKTOB JOHKHO OBITh 3alUIIEHO OT TEIUIOBOIO HM3IyYEHUS
YCTAaHOBKaMM BOJSTHOI'O OpOIIEHUS (MOKapHBIMHU J1a)eTHBIMU CTBOJAMM, CTAllMOHAPHBIMU YCTaHOBKaMHU
BOJISTHOTO OPOIIICHHS).

M.2 IToxapHble JaeTHbIe CTBOJIbI YCTAHABIUBAKOTCSL:

- Ha HapyxHbIX ycraHoBkax karteropuii AH, BH u BH - s 3amuThl KOJOHHBIX armapaToB
BeIcoTOl 110 30 M, comepxamux roprouue rassl (I'T), nerxkoBocruamenstomuecs (JIBX) u roproune
xunkoctn  (I2K), a Ha  HedTemepepabaTpiBalOmINX, HEPTEXUMHYECKHX, XHMHUYECKUX H
rasornepepaldaTbIBAIOIIUX MPEANPHUATUAX - JJIA 3allMThl anmapaToB U oOopyaoBaHus, coxepxkamux [T,
JIBX u I')XK;

- Ha CBHIPbEBBIX, TOBapHBIX U HPOMEKYTOUHBIX CKJIajax (Iapkax) - A 3allUThl IIAPOBBIX U
TOPU30HTAIBHBIX (LMIUHAPUYECKUX) PE3EPBYapOB CO CXKMKEHHBIMM yrieBonopoanbiMu razamu (CVYT),
JIBXK u I')X nox naBneHuem;

- Ha cinuBoHaNMBHBIX Actakaaax CYT, JIBXK u 'K - ans 3amuTel KOHCTPYKLIMN 3CTaKaa U LUCTEPH
MIOJIBUYKHOTO COCTaBa.

M.3 JladerHble CTBOJBI YCTaHABIMBAIOT CO CTAI[MOHAPHBIM MOJKIOYEHHEM K BOJOIPOBOJHOMN
CETH.

M.4 KonudecTBO M pacnoyiokeHHE Ja(eTHBIX CTBOJIOB Ui 3allluThl 00OpyJaoBaHus (KpoMme
pe3epByapoB), PacIONOKEHHOIO Ha Hapy>KHOW YCTaHOBKE, OINPENEINISAIOT, UCXOAS U3 YCIOBUH OpOILICHUS
3alUIIaeMoro o0opy1I0BaHusl HE MEHEE YeM OJHON KOMIAKTHOM cTpyeil.

KonnyectBo 1 pacnosnoxenue nadeTHbIX CTBOJIOB JuId 3auThl pezepyapoB ¢ CYI u JIBXK non
JABJICHUEM OINPENCNIAIOT M3 YCIOBMSI OPOLICHHS KaXJO0H TOYKM pe3epByapa HE MeEHee 4YeM OIHOMU
KOMIIAKTHOM CTPYEH.

OpouieHue npoBOJST OJHOBPEMEHHO TOPSIIETO U CMEXHBIX C HUM pe3epByapoB (KOJOHH).

M.5 JladeTHble CTBOBI JUIS 3aIUTHI OTKPBITHIX KEJNE3HOIOPOKHBIX CIMBOHAIMUBHBIX ACTAaKal KaK
OJIHOCTOPOHHUX, TaK U ABYXCTOPOHHUX, TOJKHBI ObITh PACIOJIOKEHBI IO 00€ CTOPOHBI 3CTAKA/Ibl C TAKUM
pacyeToM, 4TOObI 00ecreYrBaIOCh OPOLICHUE KaXIOM KEee3HOIOPOKHOW IUCTEPHBI M KaKIOH TOUKH
KOHCTPYKIMU 3CTaKa/lbl 110 BCEl ee JJIMHE HE MEHEE YeM JBYMSI KOMITAKTHBIMH CTPYSMHU.

M.6 JlaeTHbIE CTBOJIBI CIIEyeT YCTaHABIMBATh HA PACCTOSIHUM HE MEHee:

- 15 ™M or 3ammmaeMoro oOOpYyAOBaHUS HAPYKHOW YCTAHOBKH, >KEJIE3HOIOPOKHOM
CIIMBOHAJIMBHOM 3CTaKazbl, >KEJIE3HOMOPOXKHBIX LMCTEPH. JlomyckaeTcss yMEHBIIEHHE PACCTOSHMS OT
naeTHOro CTBOJIA /10 3aluiiaemMoro obopyaoBaHus A0 10 M mpH yclOBUM HalW4Ms TyOIHPYIOIIMX
7Ta(eTHBIX CTBOJIOB MM MPUMEHEHHs IUCTAHIIMOHHO YIPABISEMbIX WM OCIMIIMPYIOUIMX JadeTHBIX
CTBOJIOB;

- 10 M oT ocH CTeHKH MM 00BalOBaHMs pe3epByapoB (BHE 00BAJIOBAaHUS WM OIPaKIAIOIIMX CTEH

pe3epByapoB).
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JladeTHble CTBOJIBI U UX YCTPOMCTBA yIpaBJIEHHs HE JOIMYCKAETCs pa3MellaTh B 30HE JEHCTBHS
MapoBBIX 3aBeC MeYei.

M.7 JladerHble CTBOJNBI Ui 3aIIMTHl Ha3eMHBIX (Hau3eMHBIX) pesepByapoB ¢ CYI' u JIBX mox
JaBJICHUEM, a TaKXKe KEJIE3HOJOPOKHBIX CIMBOHAIMBHBIX JCTaKaJ JOJDKHBI YCTaHABIMBATHCS Ha
CHELHATBHBIX JIA()ETHBIX BBIIIKAX.

OnTuMalbHYI0 BBICOTY JIaQeTHBIX BBINIEK M PACHOJOKEHHE JAa(EeTHBIX CTBOJIOB CJEIyeT
ONpEAENATh HCXOAS M3 BBICOTBI M PACIONOXKEHHS OOOpYyIOBaHMS, YIVIOB HAaKJIOHA W PACCTOSHUS
naeTHOro CTBOJIA OT 3aIUIIAEMOT0 OOBEKTA.

B HEeoO0X0AMMBIX ciydasix JOMYCKAeTCs NPUMEHEHHE OCHMILTHPYIONUX JTa(eTHBIX CTBOJIOB.

M.8 Ilpu BbIcOTE KOJOHHBIX ammapaToB Oojiee 30 M ux 3amuTy Ha BeicoTe Oosiee 30 M ciemyeT
OCYIIECTBIIATh CTALIMOHAPHBIMU YCTAHOBKAMH OPOILIEHUS.

B tex ciydasx, Korja 3alura KOJOHHBIX allaparoB WU JPYyroro o0opyaoBaHus JiadeTHBIMU
CTBOJIAMH HEBO3MOXKHA MJIM HerenecooOpasHa, MX CIeIyeT 3allMIIaTh CTAMOHAPHBIMHU YCTAaHOBKAMHU
BOJISTHOT'O OPOILIEHUS Ha BCIO BBICOTY.

M.9 PeszepByapsl ¢ CYI' u JIBX nox naBneHueM B ChIPbEBBIX, TOBAPHBIX M IPOMEKYTOUHBIX
ckJiaaax (mapkax) JOMOJHUTEIBHO K Ja(eTHBIM CTBOJIAM JIOJIKHBI UMETh aBTOMAaTHYECKHE CTallMOHAPHBIE
CUCTEMBI BOJISIHOT'O OPOILIEHUSI.

M.10 Hazemnsle (HagzemHubie) pesepByapsl ¢ JIBXK u K o6semom 5000 M> ¥ Gojee HOIDKHBI
ObITh  000pYIOBaHBI  CTAI[MOHAPHBIMH  YCTAaHOBKAMH BOJSHOTO OPOLICHHS C  BO3MOXXKHOCTBIO
MOJICOeIMHEHUS TIEPEIBUKHON MOKAPHON TEXHUKU.

s pezepByapoB C TEIUIOM30JIALMEN U3 HErOPIOYMX MaTEpHUaIOB JOIYCKAeTCs HE MPUCOEIUHATh
CTAIlMOHAPHYIO YCTAaHOBKY BOJSHOTO OPOIICHMSI K MPOTHBOMOKAPHOMY BOJOIPOBOJY; MPHU 3TOM CyXHe
TPyOOTIIPOBOBI €€ MOJKHBI OBITH BBIBEJICHBI 33 MPEACTbl OTPAXKIACHUS PE3EPBYapOB U 00OPYIOBAHBI
COETMHUTEIIbHBIMH TOJIOBKAMU U 3aTTyIIKAMU.

[Tonauy BozbI Ha OpOLIEHUE HAa3eMHbIX (Haa3eMHbIX) pe3epByapoB ¢ JIBX u 2K o0bemoMm meHee
5000 M°, a Takke HA3EMHOTO OGOPYIOBAHHS MOI3EMHBIX PE3epPBYAPOB IOIMYCKACTCS MPELyCMATpPUBATH
MEePEIBUKHOM MOKAPHOU TEXHUKOM.

M.11 3amac Boabl i1 NPOTHUBOMOXKAPHOM 3alUTHl JOJDKEH 00ecneunBaTh OpOIIEHHE
3allMIIaeMOro 00OpYJOBaHMSI B TEYEHHME PACUETHOIO BpPEMEHH, HEOOXOAMMOIo ISl MOJATOTOBKU K
TYLIEHUIO U HEMOCPEACTBEHHO U1l TYLIEHHUS MTOXKapa.

M.12 Pacxoz BOJbl Ha CTallMOHAPHBIE YCTAHOBKHU OPOLIEHUS T0JKEH IPUHUMATBCS JIJIS:

- Hapy>KHBIX YCTaHOBOK - IIO aImaparaM KOJOHHOTO THIIA, UCXOJs U3 CYMMBI pacXoZ0B BOJbI Ha
OXJIQKJIEHUE YCIIOBHO TOpAIICH KOJOHHBI M CMEXHBIX C HEW KOJIOHH, PacHoJIOKEHHBIX Ha PacCTOSHUU
MEHee JIBYX JHaMeTpOB HauOOJbIlel ropsieil Ui CMeXHOH ¢ Hell KOJIOHHBI;

- CBIPHEBBIX, TOBAPHBIX M MPOMEKYTOUHBIX CKJIAOB (MApKOB) cO CHEPUUECKUMHU PE3EPBYyapamMu C
CVT u JIBXX noxn naBneHneM, Ha OJHOBPEMEHHOE OPOILIEHUE YCIOBHO TOPAILETO PE3EPBYapa U CMEKHBIX
C HMM pE3epBYyapoB, PACIOJOXKEHHBIX HAa PACCTOSTHUM MEHEE JHaMeTpa HauOOJbIIETr0 TOPSIIEro WU
CMEXKHOT'O C HUM pe3epByapa, a Ui TOPU30HTAIBHBIX (LIMIMHAPHUECKUX) - coracHo Tabmuie M.1;

- CBIPbEBBIX, TOBAPHBIX M MPOMEXKYTOYHBIX CKJIaJ0B (MapKOB) C Ha3eMHBIMU (HaJI3€MHBIMH)
M30TEpMUYECKUMU pe3epByapaMu ¢ CYI' Ha 0AHOBPEMEHHOE OPOIIEHUE YCIOBHO TOPAILETO Pe3EpByapa U
CMEXHBIX C HUM PE3epBYyapoB, PACIIOIOKEHHBIX Ha PACCTOSHUU TPEX M MEHEe JUaMEeTPOB HauOOJIbIIEro
TOpSIIETO UM CMEKHOTO C HUM Pe3epByapa.

Ta6muma M.1 - Yncno 0oAHOBPEMEHHO OpPOIIAEMbIX T'OPH3OHTAJIBLHBIX (LWHUJIMHAPHYECKHUX)
pe3epByapoB

Pacmoniosxxenne pe3epByapoB O0BeM eIMHIYHOTO pe3epByapa, M 3

25 50 100 160 175 200
B onun psig 5 5 5 5 3 3
B nBa psina 6 6 6 6 6 6
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M.13 VIHTEeHCHMBHOCTh IIOAQYM BOJBI HA OXJIAKICHHUE IIOBEPXHOCTH OOOpPYAOBAHHS IS
CTAIMOHAPHBIX YCTAHOBOK BOJISHOT'O OPOIIEHUS JOJIKHA TPUHUMATHCA HE MEHEEe HOPMATUBHBIX 3HAUCHU,

MPUBEJECHHBIX B Ta0uiax M.2 u M.3.

Tabamuma M.2 - HopMaTMBHAsi MHTEHCHBHOCTH OPOIIEHHUS NMOBEPXHOCTH 3aIIUINAEMOIO

o0opyaoBaHus
HaumenoBanne 060pynoBaHus NHTEeHCUBHOCTH MOJIaYH BOJIBI,
wW/(m?-c)
Coepuueckue n mumuHapuyeckue pesepByapsl ¢ CYI u JIBXK,
MOJ1 JJaBJICHUEM:
MOBEPXHOCTHU 0€3 apMaTyphbl 0,1
MTOBEPXHOCTH B MECTaX PACIIOJIOKEHHSI apMaTyphbl 0,5
Komnonnsle anmaparsr:
C OTMETKHM YCTaHOBKM amnmnapara 10 oTMeTku 20 M 0,1
¢ orMeTKH 20 M H CBEIIIIE 0,2

Tab6nmuma M.3 - HopmaTuBHasi HHTEHCHBHOCTbH
pe3epByapoB JJisl XpaHeHUusI HeTu U He(PTENPOTYKTOB

opollleHUs] Ha3eMHbIX (HAJA3eMHbIX)

Crnioco6 opotiieHus pe3epByapoB NHTEeHCUBHOCTH MOIaYH BOJIBI,
J1/c, Ha OAUH METP JUIMHBI
OKPY>KHOCTH TIOJIOBHUHBI
TOPSILLETO OKPY>KHOCTH
pesepByapa COCEJIHEro
pesepByapa
1 CrauroHapHas yCTaHOBKA BOASTHOTO OPOIICHUS IS
pE3epBYapOB BBICOTOM CTEHKH, M:
- 6omee 12 0,75 0,30
- 12 1 MmeHee U U1 pe3epByapoB ¢ IIaBarollel Kpbllen 0,50 0,20
2 TlepenBrrkHas okapHasi TEXHUKA 0,80 0,30

M.14 PyuHo# nmycK AMCTaHLMOHHO YIPAaBIsSEMBIX JaQETHBIX CTBOJOB U CTAIlMOHAPHBIX YCTAaHOBOK
BOJISTHOTO OPOUICHHs JOKEH OBITh MPEIyCMOTPEH KaK HEMOCPEJICTBEHHO C MecTa Yy KOJBIEBOH CeTh
IPOTHBOIIOKAPHOTO BOJOIIPOBO/A 32 MpeaesiaMi OTOOPTOBKH 000PYIOBAHHS MIIH 3aIIATHOTO OTPAKACHUS
pe3epByapoB Ha PAacCTOSHUM HE MeHee 15 M OT 3amuiiaeMoro o00pyJaoBaHus, TaK U TUCTAHIIMOHHO W3
MOMEIICHUS C TIOCTOSIHHBIM ITPUCYTCTBUEM TIEpCcoHaa (orepaTopHoOi).

M.15 Tum, KOmU4eCTBO U OCOOCHHOCTH PACCTAHOBKM OPOCUTENEH CTAallMOHAPHBIX YCTAaHOBOK
BOJISIHOTO OpOIICHHS, a TaKKe PEKUM HX padOThl (JaBIeHUE TEpe]l OPOCHTENSIMH, PAcXOJl BOJBI,
JUCTIEPCHOCTh paciblia) AOJKHBI ObITh OMPEEICHbI UCXO0/Is U3 YCIOBHS PAaBHOMEPHOTO OPOIISHHS BCEX
3aIIUIIAEMBIX TIOBEPXHOCTEH C 3aJaHHON WHTCHCHBHOCTHIO, OOCCIICUMBAIONICH TEIJIOBYIO 3aIlHTy

000pyIOBaHUS.

Ipunoxenne H

MeTton onpenesieHust TpedyeMoii 0€30MacHOM IUIOIAAH Pa3repMeTU3alnu

Hacrosmmuii meton npeaHa3HauYCH I OIPCACICHUSA Oe3oImacHoM Ijomanan pasrepmMeTu3anun
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00OpyIOBaHUS U TOMEMICHUH (Takas IJIOLagb COPOCHOTO CEUYECHHUs MPEJOXPAHUTEIBHOIO YCTPOHCTBA,
BCKPBITHE KOTOPOH B IpOIECcCe CropaHHs CMECH BHYTPU OOOpPYIOBAaHUS WM IOMELICHUS IO3BOJISIET
COXpaHUTh IOCIEAHUE OT pa3pylleHus Wi aedopManui), B KOTOPHIX OOpAaIIalOTCsS TOPIOYHE Tas3bl,
KHMJKOCTH WJIH ITBIJIH, CIIOCOOHBIE CO3/1aBaTh C BO3yXOM B3PBIBOOINIACHBIE CMECH, CTOPAIOLINE JAMUHAPHO
WIN TYpOYJIEHTHO BO (POHTATIBHOM PEXUME.

Meron He pacnpocTpaHseTcsi Ha CHCTEMBbI, CKJIOHHBIE K JIETOHAMM WIH OOBEMHOMY
CaMOBOCILJIAMEHECHHUIO.

H.1 CymnHocTs MeTOR2

be3zonacHylo miomanb pasrepMeTH3alMy OIPENENAIOT MO0 pacdeTHbIM (opMynaM Ha OCHOBE
JAHHBIX O THapameTrpax oOOOpyIOBaHHWs, IOKa3aTeIsIX I10’Kapo-B3pbIBOONIACHOCTH TOPIOYHMX CMeceH,
YCIIOBUSAX BOSHUKHOBEHMS U Pa3BUTHUS IpoIiecca.

Meton ycTaHaBiaMBaeT 3aBUCHUMOCTb O€30MAaCHOW IJIOLIaJM pa3repMeTH3aluu oT o0bema
000py/I0BaHUSl WM TOMEUIEHHS] M MaKCUMAaJbHO JOMYCTHUMOIO JaBJICHMsSI BHYTPU HEro, JaBJICHUS U
TEeMIIepaTypbl TEXHOJIOTMYECKON cpenbl, TEepPMOJMHAMMYECKMX M TEPMOKMHETHYECKHX IapamMeTpoB
roproYeil cMecH, YCIOBUM HCTEUEHHUSI, CTEIIEHU TYpOYJIECHTHOCTH.

H.2 ®opmyubl st pacyera 0e30MacHON MJIOMIAM PAa3repMeTH3AIUN TEXHOJI0TMYEeCKOT0
000py/10BaHMS € TA30NIAPOBBIMH CMECAMM

H.2.1 EGSOHaCHYIO Ijiomaab pasrecpMeTu3aniu TEXHOJIOI'MYCCKOI'O O60pyI[0BaHI/I$I C
Ta30MmapOBbBIMU CMCCAMU OIPCACIIAIOT 110 CIICAYIOIHUM 663p83M€pHI)IM KpUTCpHUuajJbHbIM COOTHOHICHUAM:

w51
VEmE

JUISL COCYJIOB, PACCYMTAHHBIX HA MAaKCHMAIbHOE OTHOCHTEIIBLHOE JaBiieHne B3phiBa 1<T =2 (npu
OJTHOBPEMEHHOM BBIIOJIHEHUH YCIOBHUSA P >2p").

W>09-—X'(neﬂtm)
VA

,(H.2)

AJid COCYyHOB, BBIACPKUBANOIINUX JaBJICHHUC B3pbiBa B JMAIIA30HC OTHOCUTCIIbBHBIX 3Ha4YCHMH

2<T <T .

B dopmynax H.1 u H.2 mpunsatel crnemyroniye o0o3HaueHUs (MHIEKCHI i, U, €, m OTHOCSTCS
COOTBETCTBEHHO K HAYaJIbHBIM IapaMeTpaM, IlapaMeTpaM rOprodYell CMECH, XapaKTEepPUCTHKaM IOPEHHUs B
3aMKHYTOM COCYJ€, MAKCUMAJIbHBIM JOITYCTUMBIM 3Ha‘{eHI/I}IM)Z

- OTHOCUTEIIbHO€ MAaKCHMAJIbHO JONYCTUMOE [aBJIEHHE B COCYZAE, KOTOpOE He
IPUBOJUT K ero JeGopMaluu U (UIIK) pa3pyLIeHHIO;
P m - a0COIIOTHOE MAaKCHMAaJIbHO JOITYCTHMOE AABJICHHE BHYTPH COCYyJa, KOTOpOE HE MPHUBOIUT K
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ero aedopmanmu u (Wim) paspyuieHuto, Ila;
pi - abCOJIOTHOE HayallbHOE JaBJCHHE IOpIoYei CMecu B ammapaTe, MpH KOTOPOM MPOUCXOIUT
WHULIUUpOBaHue ropenus, [la;

I

P* - a6comornoe naBnenne B MPOCTPAHCTBE, B KOTOPOE MPOUCXOAUT HCTECYEHUE, B MOMEHT
JOCTHKEHUSI MAKCUMAJIBHOTO JIaBJICHUS B3pbIBAa BHYTpPH anmapara (armocdepa, OydepHas eMKOCTb U T.11.),
Ila;

- OTHOCHUTEJIbHOE MAaKCHMaJbHOE JaBJICHHWE B3pbIBA JAHHOW TOpIOYEH CMecH B
3aMKHYTOM COCY/IC;
P e - a0COMIOTHOE MAaKCUMAJIbHOE JIaBJICHHE B3phIBA JAHHOW TOPIOYEH CMECH B 3aMKHYTOM COCYJIe
NIPY HAaYaJIbHOM JIABJIICHUH CMeECH p i, [1a;
E i - koo punueHT pacmmpeHus MpoayKTOB CTOPAHUS CMECH;

X - ¢akrop TYpOYJEHTHOCTH, NPEICTABIAIONINIA CO00M B COOTBETCTBHM C IPHUHIIAIIOM
I'yu-MuxenbcoHa OTHOIIEHHUE JACHCTBUTEIBHOM TMOBEPXHOCTH (POHTA IUIAMEHH B ammapare K
MOBEPXHOCTU Cepbl, B KOTOPYIO MOKHO COOpaTh MPOAYKTHI CTOPAHUS, HAXOIAUINECS B JaHHBIH MOMEHT
BPEMEHHU BHYTPH COCYa.

Kommiekc momobuss W mpezncraBiseT co0oil ¢ TOYHOCTBIO JO TOCTOSIHHOTO MHOMKHUTEINS
MIPOM3BEICHUE ABYX OTHONICHHH - 3()PEKTUBHOM IIIOMAAN pa3repMETH3AIMH K BHYTPEHHEH TOBEPXHOCTH
chepruecKkoro cocyzua paBHOro oobeMa M CKOPOCTH 3BYKa B UCXOIHOW CMECH K HayalbHOW HOpMAallbHOM
CKOPOCTH INIAMEHH:

1 ukF RTui . i

W = . .
(367:0)0’333 \/ 0667 M, Sy,

. (H.3)

rae M - koaddurmeHt pacxoaa npu UCTEUCHUH CBEXKEH CMECH U (WITH) TIPOAYKTOB CrOPaHUs Yepes
YCTPOMCTBO B3pBIBOpa3pekeHus (IIpeJoXpaHuTeIbHas MeMOpaHa, KilanaH, pa3srepMeTu3aTop u T.11.);

F - mwioma e pasrepMernsaruu (COpOCHOTO CeUeHs), M *;

V - MakcuMasnbHBI BHYTPEHHHUII 00beM cocyna, B KOTOPOM BO3MOXKHO 0Opa3oBaHUE TOproyeit
razonapoBoO¥ CMeCH, M 3 ;

R - yHuBepcanbHas razoBas nmoctrostHaasi, pasHas 8314 Jix/(xkmons:K);

T,

u o
I' - Temmeparypa roproueii cmecu, K;
M - MmoniekynsipHas Macca roproyeii CMecH, KI/KMOJIb;

S,
I - HopMmasTbHas CKOPOCTh PACIPOCTPAHEHHsI UIAMEHHU TP HAYalIbHBIX 3HAYCHUSAX JABICHUS U

TEMIIepaTypbl roproueit cMecu, M/c;

T - gucno "mu" (3,14).
H.2.2 ®opmyner H.1 u H.2 morytr OBITh HCIONB30BaHBI KakK HJs OMpENeNeHUs Oe30MmacHOi
IJIOMIAM  pa3repMeTn3anii F Tpu MpOEKTUPOBAHWUHW ammapaToB IO MaKCHMAJIBHO JOITYCTUMOMY

OTHOCHTEJIBHOMY JIABJIICHHIO B3pPbIBA B HEM Um (IpsMas 3ajada), TaK M JJIs ONpeAeIeHHs MaKCHMAJIbHO
JIOTTyCTUMOTO Ha4YaJIbHOTO JIaBJICHHUsI TOPIOYEH CMECH p;i B almapaTre, pacCCYUTaHHOM Ha MaKCHMAaJIbHOE
JABJICHUE P, C YK€ HMEIOMIMMCS COPOCHBIM JIIOKOM Iom@aapio F, Hampumep mpu aHanm3e aBapuit
(oOparHas 3ama4a).

H.2.3 ®opmyner (H.1) m (H.2) oxBarpiBaloT BeCh JMana3oH BO3MOXKHBIX JaBJICHUM B
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06OpYIOBAHIH C Pa3THIHOI CTENeHbI0 HerepmeTnanocty 1< ST

H.2.4 TouHnocTh onpeneneHus ruameTpa cOpOCHOro CeUeHUs 1Mo MHKeHepHbIM dhopmyriam H.1, H.2
B CPAaBHEHUU C TOYHBIM KOMIBIOTEPHBIM PEIICHUEM CUCTEMBI TU(PepeHIIUANTbHBIX YPAaBHECHUH JUHAMUKU
pa3BUTHSA B3pbIBa cocTaBiseT okoiio 10%.

H.3 Ctrenennb BiIMsSIHMSA PAa3JIMYHbIX IAPAMETPOB HA 0€30MAaCHYI0 IJIOIAAb Pa3repMeTH3aluu
TeXHOJIOTU4YeCKOr0 000pY/I0BAHUS C ra30NapOBLIMH CMeCIMH

H.3.1 B mnHacrosimem Merone peanu3oBaH MMOJIXOA K pacyery IUIOMAg COpPOCHOTO CeYeHUs,
3aKIIOYAIONIUICS B y4YeTe BIMSHUS PA3IUYHBIX TApaMETPOB W YCJIOBHW Ha O€30MacHYI ILIOMIAb
pasrepMeTu3aluu TOCPEICTBOM COOTBETCTBYIOIIEro H3MeHeHHs 3(@eKkTuBHOro 3HaueHUs QaxTopa
TypOyJeHTHOCTH (OTHOIIEHHE (hakTOopa TypOyJIEHTHOCTH K KO3(PPUIIMEHTY pacxoa).

H.3.2 Pacyer 6e30omacHO MIIomaau pa3repMeTH3alu MpOBOJUTCS, KaK MPaBWIIO, s Haubosee
OMacHBIX (OKOJIOCTEXHOMETPHUECKOTO COCTaBa) CMECEH, €ClIM He JO0Ka3aHa HEBO3MOXHOCTh UX
00pa30BaHMs BHYTPH 3aIUIIAEMOT0 0OBEKTA.

H.4 3aBucumocTth pakTopa TypOy/1eHTHOCTH OT YCJIOBHIi pA3BUTHS B3PHIBA B TEXHOJIOTHYECKOM
000py/I0BAHNH C TA30MAPOBBIMH CMECSIMH MIPH TOYEYHOM MCTOYHHUKE 3a:KMTaHUS

H.4.1 3aBucumocth Qakropa TypOYJIEHTHOCTH OT YCIOBUI pPa3BUTHS TOPEHUS MOXKET OBbITh
IIpeJICTaBICHA IS MTOJIBIX 00BEKTOB (OpMYJIIOit

F
X:(I:FQV)' l+EE.:Fﬂ£7 . a3+a4._____
, (H.4)

Tae a i, dy, as, d 4 - SMIUpUIecKkre kodhuinenTsl, onpeaensemsie mo tadmuie H. 1.

Tadoauna H.1 - Omnupudeckne ko3¢gdunueHTsl A5 pacyera pakropa TypOyJeHTHOCTH*

VYcnoBus pa3BUTHS TOPEHHS OMnuprueckre KodhHUIueHTs

a an as aa

O6beM cocyma V 1o 10 m 3 cTemeHb HErepMETHYHOCTHU 0,15 4 1,0 0,0

FIV%7 100,25

O6BeM cocyaa V 10 200 m >, 1<m ;,<2:

HAYyaJIbHO OTKPBIThIE COPOCHBIE CEUEHUS 0,00 0 2,0 0,0

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

O6beM cocyna V 1o 200 m 3, 25m ST

Ha4aJIbHO OTKPBITHIE COPOCHBIE CEUCHHMS 0,00 0 0,8 1,2

HAYaJIbHO 3aKPBIThIE COPOCHBIE CEUCHUS 0,00 0 2,0 6,0

O6mem cocyna V 1o 10 m 3 ; CTEIIEHb HET€PMETUYHOCTH

FIV*%" 10 0,04; Hammane c6pocHOro TpyOOmpoBoza,

I<m,<2:

0€e3 OpOIIIEeHHS UCTEKAIOIINX Ta30B 0,00 0 4,0 0,0

C OpPOIIEHUEM MCTEKAIOIIHNX ra30B 0,15 4 1,0 0,0

* JInst OTCYTCTBYIONTUX B TaOJIMIIE YCTIOBHI pPa3BUTHS TOPEHHS, HATPUMED Il 000pyIOBaHUS
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06bemoM Goiee 200 M, GakTop TypOYICHTHOCTH OIPEACISIOT SKCIEPTHO. B Takux cinydasx (06BEKTHI
o6beMoM Goiee 200 M >, 06BEKTHI ¢ BHYTPEHHIMH IEMEHTAMH M CTPYIHBIM H APYTHMH BHAAMH
3KUTaHUS, & TAKKE HHEPIIMOHHBIMKU COPOCHBIMHU DJIEMEHTAMHU H T.I1.) ONpeeIcHHe Oe30MacHO
IUTOMIAIU Pa3repPMETH3AIINH CIICAYET OCYIIECTBIIAThH C HCIIOIb30BAHMEM MPOrPAMM pacueTa JUHAMUKA
B3pbIBA.

Jyist moJTbIX anmaparoB 00beMoM MeHee 1 M 3 daxrop TypOynenTHocTH X cocraisieT oT 1 1o 2.

C poctoM o0beMa anmapara (GakTop TypOYJIEHTHOCTH YBEJIMYMBAETCS M JUIA HOJBIX allapaToB
oGBeMoM 0koo 10 M > cocTapmsier oT 2,5 10 5 B 3aBHCHMOCTH OT CTEIICHH HErepMETHIHOCTH (OTHOLICHHE
F/V°%%7) anmapara.

Jlnst cocyzoB 06bemMoM 10 200 M > pasiudHON (HOPMBI ¢ HE3HAYUTETLHBIMI BCTPOCHHBIMH BHYTP
3JIeMeHTaMu (akTop TypOYIEHTHOCTH HE MPEBBIIAET, KaK MpaBuio, 8.

H.4.2 Bausiuue ¢popmbl anmapara

Jliis anmapaToB ¢ COOTHOLIEHHUEM JUIMHBI K AUaMeTpy 10 5:1 MOXKHO cuuTarth, 4To (popmMa anmapara
HE BIIMSET HA 3Ha4YeHHE (akTopa TypOYIEHTHOCTH, T.K. YBEIHMUEHHE MMOBEPXHOCTH IIAMEHHU H3-3a €ro
BBITATMBaHUA 10 (opMe ammapara KOMIEHCHPYETCS YMEHbIIEHHEM IIOBEPXHOCTH B pe3ysbTaTe Ooliee
paHHEro KacaHMs IJIAaMEHU CTEHOK COCYAa.

H.4.3 Bausnue HayaapHOM repMeTH3alluy anmnapara

Jlist mombix anmapatoB o0bemMoM 10 200 M° ¢ HAYATbHO OTKPHITHIME COPOCHBIMH CCYCHHSMI,
HalpuMep JIIOKaMH, 3HaueHue (pakropa TypOYyIEHTHOCTH, KaK MPaBHJIO, HE MPEBBIIIACT 2; ISl allnapaToB ¢
HAYaJIbHO 3aKPbITBIMU COPOCHBIMU CEUEHUSMU (MeMOpaHbl, pa3repMeTU3aTOPhI U T.[1.) HE IPEBBIIIAET 8.

H.4.4 BrnusHue cTerneHr HerepMeTUYHOCTH armapara F/ 0667

YBenuueHrue CTCICHH HErepMEeTHYHOCTH F/ y%7 5 10 pa3z ot 0,025 go 0,25, 4To paBHO3HAYHO
YBEJIMYEHHUIO IUIOMIAAU pasrepMeTu3anuu B 10 pa3 ainsg oIHOrO M TOro K€ amnapara, HPUBOAUT K
BO3pacTaHmio haKTOpa TypOyIeHTHOCTH B 2 pa3a (s ammapaToB 06seMoM okoo 10 > ¢ 2,5 110 5).

H.4.5 BnusHue MakCUMallbHO JONYCTHMMOIO JaBJIEHUS B ammapare (KOppelupyeT ¢ BIUSHHEM
JABJICHUS Pa3TepPMETU3AIINH ).

[Ipy yBenMMYEeHMM OTHOCUTEJIBHOTO MAaKCHMAaJbHO JOIYCTUMOIO JaBJIICHUS BHYTPH ammapara

(mpouyHOCTH ammapara) B jauanaszone 1<7 n=2 ¢daktop TypOyneHTHOCTH He u3MeHserci. C pocTom

OTHOCHTEIIBHOTO MAaKCHMAaJbHO JOIyCTHMOTO naBieHusi Boime 7 ,>2 (mo M =T ) nnst HadambHO
OTKPBITBIX COPOCHBIX CeueHMH (pakTop TypOyJIeHTHOCTH CHUXkaeTrcs ¢ 2 1o 0,8, 11 HaualbHO 3aKPHITHIX -
¢ 8 10 2. DTOT pe3ynbTaT corjacyercs ¢ (U3UYECKUMU MPEJCTABICHUSIMH O TOM, YTO MpU OOJbIIEM
3HaYeHUU [IaBJIEHUS, KOTOPOE BBIJIEP)KUBAET ammapar, MeHbIe IJI0MaJb COPOCHOTO CcedeHus, a
CJIeI0BaTENbHO, (PPOHT IUIAMEHHU MO/IBEPraeTCs MEHBIIEMY BO3MYIIAIOIIEMY BO3JIEHCTBUIO.

H.4.6 Binsaue ycnoBuil HCTEYEHUS

Ecin ucredeHue roproueil cMecu U TPOAYKTOB CrOpaHHs OCYLIECTBIIAETCS dYepe3 COpOoCHOM
TpyOONpPOBOJ, PACIONOKEHHBIH 3a pasTepMETH3UPYIOIIUM 3JIEMEHTOM M HMEIOLMH auamerp,
npUOIU3UTENBHO PaBHBIA TMaMeTpy COpPOCHOTO OTBEPCTHS, TO 3HAUeHHE (akTopa TypOyJIE€HTHOCTH BHE
3aBHCHMOCTH OT 00beMa cocyaa ot 10 1o 15 M npunmMaeTcst paBHEIM 4 (JUIs COCYIOB CO CTEIICHBIO
nerepmermanocta F/V %7 or 0,015 o 0,035, Korma OCHAIIEHHE COCYIOB COPOCHBIM TPYGOIPOBOLOM
ONpaB/JaHO IO COOOpaXEHMSM Pa3yMHOTO COOTHOIIEHHMS XapaKTepHBIX pPa3MepoB cocyaa u

TpyOOIIPOBOIA) PH yCIOBUH T <2,

[Ipy ocHalleHMM CHCTEMBl pa3repMETH3allud OpPOCHUTENEM WM JPYTMM aHAJIOTMYHBIM
YCTPOMCTBOM, YCTAHOBJIEHHBIM B TPYOONpPOBOJI€ HEMOCPEACTBEHHO 3a PAa3repMEeTH3aTOpPOM [UIsl MOAayuu
XJIaJlareHTa B MCTEKAIONIyI0 U3 almapara cMech, (akTop TypOyJIEHTHOCTH MPUHUMAETCS TaKUM JKe, Kak
IpU HUCTEYCHUM HEMOCPEJCTBEHHO U3 ammapara B atMocdepy. D¢p¢deKkT MHTeHCHU(UKALUU TOPEHUs B
ammapare npu copoce razoB uepe3 TpyOOIpOBOJ MCUE3aeT MPH YBETUUYEHUH JIABJICHUS pasrepMeTH3alun
1o 0,2 MITa npu HavansHOM fasiennu 0,1 MITa.
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H.4.7 BnusiHue ycinoBuii pa3repMeTHu3alui, MTHOBEHHOE BCKPBITHE COPOCHOTO CEYCHHUS MTOBBIIIACT
BEPOATHOCTh BO3HMKHOBEHHS BHUOPALIMOHHOTO TOPEHMs BHYTPU ammapara. AMIUTUTYJIA B aKyCTUYECKOM

BOJIHC BUOPAIMOHHOTO TOPEHUSI MOXKET JIOCTUTATh i0,1 MIla. IlepememmBaHue CMeCH, HaNpHUMED,
BEHTUJISITOPOM, IPUBOAUT K YMEHBIICHUIO KOJICOAHUN JaBIICHUS.

H.4.8 Bnusinue npensTcTBuil U TypOynu3aTOpoB

Bonpoc o BIMSHHM pa3iMUYHBIX NPENATCTBUM, PACIONOXKEHHBIX Ha IYTH PacHpOCTpaHEHUs
IUTAMEHU, U TYpPOYJIEHTHOCTH B CMeCH repea (POHTOM IUTAMEHU SIBIISICTCS OJHUM U3 OINPEACTSIONUX B
BeIOOpe (akTopa TypOyneHTHOocTH. Hawmbosee mnpaBWIBHBIM METOAOM oOmpeAcieHus ¢akTopa
TypOYJIECHTHOCTH TPU HATUYMH BHYTPU ammapaTta CIOKHBIX NPEMSTCTBUNA M TypOyTU30BAaHHOW CMECH
MOJKET CUMTAThCA METOJ, OCHOBAHHBIM Ha CPAaBHEHUHU PACUETHOM M IKCIEPUMEHTAIbHON JTUHAMHUKHU POCTa
JaBJieHUs (3aBUCUMOCTb JaBJICHHUE - BPEMS ).

Hmeromuecs: aHHBIE YKa3bIBalOT, YTO YCKOPEHHE IUIAaMEHU Ha CIEUUaTIbHBIX MPENATCTBUSIX

nocturaer X~15 u Gonee yxke B cocynax 006eMoM 0koso 10 M 3,
Jlnist yriieBoIoOpoIOBO3IYIIHBIX CMecei TypOyJIeHTHOE pacipoCTpaHEeHHUE IJIaMEHU C aBTOHOMHOM
reHepanueil TypOyJIEHTHOCTH BHYTPU 30HBI TOPEHHsSI XapaKTePU3YeTCs MaKCUMallbHbIM (PaKTOpoM

TypOYJIEHTHOCTH, OKOJIO X=4.

I[Tpu MCKYCCTBEHHO CO3/IaBAEMOIi U30TPOITHOM TYpOYJIEHTHOCTH MakCMMAaJIbHOE 3HaueHue (pakropa
TypOyJCHTHOCTH TPH TOYCYHOM 3KUTAaHWHM He TpeBbimaeT 4-6. JlampHelInee yBEITUYCHHE CTEIICHU
M30TPOIHOM TYPOYJIEHTHOCTH IIPUBOIMT K TALICHUIO TJIAMEHH.

I[J’If[ COCYyIOB CO BCTPOCHHLIMHU H IIOABUKHBIMH 3JICMCHTAMH, BJIUAHWEC KOTOPBIX Ha 3HAUCHUC
(akropa TypOyJIEHTHOCTH HE MOYKET ObITh B HACTOSILEE BPEMs OLIEHEHO, HAIIPHUMED, C MCIIOJIb30BAHUEM
JUTEPATypHBIX JIAHHBIX WM OKCIIEPTHBIM METOJOM, BBIOOp (akTopa TypOYyJESHTHOCTH JOJDKEH

OrpaHMYMBATLCS CHU3Y 3HaYeHHEM X=8.
H.4.9 Kosddunuent pacxoga H

Koaddumuent pacxoma M sBisercst smmupudeckuM Ko3(GPUIMEHTOM, YYHTHIBAIOIIAM BIHSIHUE
peabHBIX YCIOBHW WCTEYCHHsT HAa pPACXOJ Tras3a, OINPEACICHHBIM 10 M3BECTHBIM TEOPETHUECKUM
MO/JIEJIBHBIM COOTHOILIEHUSIM.

Jisi mpeoXpaHuTENbHBIX MEMOpaH M PasrepMETU3UPYIOMIUX YCTPOHCTB C HENOCPEICTBEHHBIM

cOpocoM MPOAYKTOB cropanusi B armocdepy, kak mpaswio, M = 0,61. Tlpu Hamumumu cOPOCHBIX

tpyoonpoBogoB M or 0,4 mo 1 (Bkirowas ciydaii ¢ mojgadel xyajareHrta B TPyOOIpPOBOJ
HEIMOCPEICTBEHHO 3a MEMOpPaHOH).

3nauenue kod(pduimenTa pacxoaa Bo3pacTaeT B YKa3aHHOM JIMANa30HE C YBEIUYCHHEM CKOPOCTH
UCTEUYCHHS U TEMIIEPATyPhl HCTEKAIOIIETO ra3a ¢ pOCTOM (GakTopa TypOyIeHTHOCTH.

[Tpoussenenne koddunmenta pacxona Ha IIOMAAb pasrepmerusanun HF npencrasiser co6oit
3(PEeKTUBHYIO TUIOMIA/Ib pa3TepMETU3AIIH.

H.4.10 Ananor npunnuna Jle llatense-bpayna

CormacHo kputepuaibHoMy cooTHomeHuto (H.1) oTHOCHTENbHOE N30BITOYHOE TaBICHUE

2
(nm—l)~ £

nF L (H.5)

TeopeTquCKHe 1 OKCIICPUMCEHTAJIIBHBIC UCCIICOBAHUA ITPOIECCAa CTOpAaHUA ra3a B HCTCPMETUIHOM
COCy€ MO3BOJIUIN YCTAHOBUTH AHAJIOT IMPUHIIUIIA Jle H_[aTCJlBC-BpaYHaI ra3oilMHaMHKa Irop€HUs rasa B
HErCpMECTUYHOM COCyA€ pCarupye€t Ha BHCIIHEC HN3MCHCHHC yCJ'IOBl/If/'I IMPOTCKAaHUA IIpoIEecca B TOM
HaIllpaBJICHUH, TIPHU KOTOPOM 3(1)(1)CKT BHCIIHETO BOSﬂCﬁCTBHH ocna0IsieTcs. TaK, YBCIUYCHHUE C LECJBIO
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CHIDKEHMSI JIaBJIeHMs IUJIOIaau pasrepmeru3anuu F B nmecsTh pas B cocyne o0bemoMm mopsiaka 10 M’
COIIPOBOXKIAETCS yBelIMueHHeM (¢akropa TypOyiau3auuu B JBa pas3a. Pusmueckoe 0ObBsACHEHHE
HaOJII0JaeMOr0 SIBJIICHUS JOCTaTOYHO IPOCTOE: C YBEJIMYEHHUEM IUIOMIAH Pa3srepMETH3alUU BO3PACTAET
BO3MYIIAOLIEe BO3eiicTBHE HA (PPOHTE MIIaMEHHU.

M30bITOYHOE JAaBJIEHUE KOPPEJIHUPYET COMNIACHO KPUTEpUAIbHOMY cooTHomeHuto [L5 ¢

oromennem (X/M)% a me mpocto X. Kak MmoKasamu HCCIEIOBAHWS, YMEHBIICHHE pPa3Mepa SUCHKH
TypOyIM3UpYIOLIeH pPeleTK, MPUBOAAIICH K Bo3pacTanuio (akropa TypOynuzanuu B 1,75 pasza (¢ 8 no

14), compoBOKmaeTCs CYIIECTBEHHO MEHBUIMM yBelndeHueM ortHomenus X/H - jmumes B 1,11 pa3za.

Cka3zaHHOE HEOOXO0IMMO YUHUTHIBATH MPHU (HaKTOPe TypOYICHTHOCTH x5,

H.5 Onpenenenne HOPpMAJIBLHOH CKOPOCTH PACIPOCTPAHEHHS IIAMEHH U TEPMOIMHAMHUYECKHX
napaMeTpoB

H.5.1 HopmanbHas CKOpPOCTb XapaKTepHU3yeT PEaKIMOHHYIO CIIOCOOHOCTh TOPIOYHX Ta30BBIX
cMeceil  mpu  (QpPOHTAIBHBIX  pexumax  ropeHus. Haumbonee  MepCHEKTUBHBIM  SIBISAETCSA
AKCIIEPUMEHTAIILHO-PACUETHBIN METO]I ONTHUMHU3ALINH, TTO3BOJISIOMIUN ONPEIEATh HOPMAIbHYIO CKOPOCTh
B OoMOe MOCTOSIHHOTO 00beMa B IIMPOKOM JAHAana3oHe TeMieparyp u aaineHuii. Merox uznoxed B 'OCT
12.1.044.

Bxonsamas B kputepuanbHble cooTHomieHuss H.l u H.2 B cocraBe kommiekca momobus W
(cootnomenue H.3) HOpMalbHas CKOPOCTh pPacHpOCTPAHEHHUs IUIAMEHU Sui Opu  JaBJICHUH U
TEMIIEpaType, COOTBETCTBYIOIIMX Ha4yally pPa3BUTHUS IMPOIeCcCa TOPCHHs, MOXET OBITh OIpeseiieHa
9KCIIEPUMEHTAIILHO WIIU B3SITa U3 HAYYHO-TEXHUUECKOM JINTEPaTyphl, MPOIIE/IIeH OIIEHKY I0CTOBEPHOCTH
NPUBEJCHHBIX B HEW MaHHBIX. Eciu gaHHBIE MO HOPMAIbHOM CKOPOCTH TIPH XapaKTEPHBIX IS
TEXHOJIOTMYECKOT0 Mpoliecca AABICHUS p U TeMiiepaType T OTCyTCTBYIOT, TO B OTPaHUYEHHOM JAHarna3oHe
SKCTPAIOJISAIUU MOKHO BOCIIOJIB30BATHCSA VISl OLIEHKH (hOPMYJION

s =s (2 (1Y)
uj UO n) TO
, (H.6)

S

rae © - M3BECTHOE 3HAYEHHe HOPMAIBHON CKOPOCTH TIPU AABJICHHH p o U Temrepatype To;

N ¥ M - COOTBETCTBEHHO 0apUUYECKUi U TeMIlepaTypHbIN MOKa3aTelu.

B nmmanazone naBnenuit or 0,04 mo 1,00 MIla u temmeparyp ot 293 no 500 K nns
CTEXHOMETPUYECKUX CMecei MeTaHa, MpOoTMaHa, TeKcaHa, renTaHa, aleToHa, U30mponaHoia u OeH3ona ¢
BO3JIyXOM OapWYeCKUH TOKa3aTellb C POCTOM JIaBJICHUS M TEMIIEPATyphl CBEXKEH CMECH YBEIMUNBACTCSA U
HaxoauTcs B auanazoHe oT 3,1 mo 0,6. Ilpu 3HaYeHMAX [aBIEHUS U TeMIepaTypbl, ONH3KHX K
aTMoc(hepHbIM, OapUyeCKUi U TeMIIEpaTypHbII MOKa3aTeN! JIJIsl TOPIOYHMX MapOBO3IYIIHBIX CMECEH MOTYT
OBITH IPUHATHI B IEPBOM MPUOIMKEHHH COOTBETCTBEHHO paBHBIMU N = -0,5 1 m = 2,0.

H.5.2 Tepmoaunamudeckue nmapameTps £, T, ¥, onpenensror TepMOANHAMHYECKAM PACUETOM.
Koadduuuent pacumpenus E; paBeH 10 OnpeaeaeHUIO

B MITb|
5= My, T

uj
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T, M,

b
rme ''wu I COOTBETCTBEHHO TeMIlepaTypa M MOJCKY/SpHAas Macca MPOIYyKTOB CrOpaHUs
roproyen CMecH.
MonekyspHyI0 MacCy CMECH UIC€AIbHBIX Ta30B M, KI/MOJIb, ONIPEeNEeNoT 1o (hopmyIie

M= M
j

rje M unj - COOTBETCTBEHHO MOJIEKYJISIpHAs Macca U MOJIbHAs JI0J14 j-TO KOMIIOHEHTA CMECH.
KoadduumenT pacmmpenuss MoOxKeT ObITh TaK)Ke ONpeAeIeH U3 MPUOIMKEHHOTO YpaBHEHUS

, (H.7)

.1

Yo

E=1+
. (H.8)

Ty
Taoauuna H.2 - Pesyabrarnsl pacuera 3uavenuit T, Yy, Ej, bj U S, A HEKOTOPBIX

CTeXHOMETPHYECKHX Ta30mapoBbIX cMeceil mpu HavyajabHOM jAaBjenuun 0,1 MIla u Temmepartype
298,15 K

I'oprouee ®opmyna | ¢ ., % 06. T, Y E; Toi S, M/c
Meran CH, 9,355 8,71 1,25 7,44 2200 0,31
[Tpoman CiHg 3,964 9,23 1,25 7,90 2240 0,32
H-I'excan CoH 14 2,126 9,38 1,25 8,03 2250 0,29
H-I'enran C7H 16 1,842 9,40 1,25 8,05 2250 0,30
AlleToH C3H O 4,907 9,28 1,25 7,96 2240 0,32
Nsonponanon C;H O 4,386 9,34 1,24 8,00 2220 0,30
Bbenson CeH g 2,679 9,30 1,25 7,99 2320 0,36

B rtabmuue H.2 npuBeneHsl paccuuTaHHbIE 3HAYEHMS] TEPMOJMHAMUYECKHX MapaMeTpoB JUIs
HEKOTOPBIX CTEXMOMETPHUECKUX Ta30MapoBbIX CMece B MPEANOJIOKEHHH, YTO TMPOIYKTHI CTOpaHHS
COCTOAT U3 CIIEAYIOMMX 19 KOMIOHEHTOB B razoBoi ¢asze: H,, H,0, CO,, N,, Ar, C, H, O, N, CO, CH 4,

HCN, O,, O3, OH, NO, NO,, NH 3, HNO 5. CrexuomeTprueckas KoHueHTparus roproyero P .. B Bo3myxe
CPEIHEH BIIAXKHOCTH OIPEEIsIach MO U3BECTHOUN GopMyiie

5. = —L00
cr
+
4,84453+1 L (H.9)
rre B - CTEXHOMETPUYECKUN KOI(D(UIIMEHT, paBHBIA KOJMYECTBY MOJIEKYN KHCIOpPOJa,

HEOOXOAMMBIX ISl CTOPAHHSI OJTHON MOJIEKYJIBI TOPIOYETO.
Jlns MHOTOKOMIIOHEHTHBIX CMeCeld M CMecel, MPOBEJCHUE pPAacUETOB IO KOTOPBIM MO TEM WIIU

WHBIM [IPUYMHAM BBI3BIBAET TPYAHOCTH, OINpPENEIeHNE MaKCUMAIbHOTO OTHOCHTEIBHOIO JaBlicHHus 1., a
cienoBaTensHO, U Kod(hdunuenta pacmupenus E; mo ¢gopmyne H.8 mpoBOAST MO COOTBETCTBYIOIIEH
meroauke [OCT 12.1.044.
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H.6 ®opmyJibl 115 pacyeTa 0e30MacHO MJIOIIAAN Pa3repMeTH3aluu 000PY/I0BAHUS U IIOMeEIIeHM,
B KOTOPBIX o0palaercs ropo4as nblib

H.6.1 Pacuer GezomacHoil miiomaan pasrepMeTU3alul HU3KOMPOUYHBIX 3aMKHYTBHIX 000JIOYEK, He
BBIJIEpKHUBAIOIUX N30bITOuHOE naBieHue cBbiie 10 klla, mpousBoautcs no popmyie

CF,
p0.5

max u

F=
, (H.10)

rie F - Oe3omacHas muiomaap pasrepMmerusaluu (CymMmapHas IUIOLa/ib JIErKocOpachlBaeMbIX
HOKPBITUI), M 2

C - koHcTaHTa, onpeaensieMas no tadiuue H.3;

F ¢ - nnomaap BHYTpEeHHEH OBEPXHOCTH 3aMKHYTON 000JIOUKH, M %

P

Mmaxu . MakcMMalbHO JOMYCTUMOE H30BITOYHOE JABJIEHUE B3PbIBA NbUIM B 3aIMIIAEMOM
o0beMe Mpu HAJIMYUK UCTEYEHUs uepe3 cOpocHble oTBepceTus, Klla.
YPOBEHb N0XKAPOB3PBIBOONIACHOCTH IBUIM 3aBUCUT OT MHJEKCA I0XKapOB3PBIBOONACHOCTH K ¢ U
onpezensercs no tadauue H.4.

Tadoauua H.3 - 3uauenne kodppuuuenta C

YpoBeHb MOKAPOB3PHIBOOIIACHOCTH MBLUIN C, xMa’”
1 0,26
2 0,30
3 0,51

Taoauna H.4 - YpoBeHb M0KapOB3PHIBOONACHOCTH NbLIX B 3aBUCUMOCTH OT K

JInamna3oH 3Ha4eHMI MHIEKCA MOKapOB3PBIBOOIIACHOCTH YpoBeHb 0KapOB3PHIBOONIACHOCTH
nbuId, MITa-m/c TIBLITA
0<K 4=20 1
20<K «=<30 2
30<K 3

Y nenbHas Macca 1erkocopachiBaeMOro OKPBITHS, KaK IPABHIIO, He JOJDKHA PEBBIMATh 4,0 Kr/M .

H.6.2 Pacuer 6e3omacHOil Mmiomaau pasrepMeTH3alMi BBHICOKOIPOYHBIX 3aMKHYTHIX OOOJIOYEK,
HAXOJALIMXCS IO/ JaBlICHHEM, OJU3KUM K aTMOC(EpHOMY, BBIIEPKUBAIOIIUX HM30BITOUHOE IaBICHHE
coimie 10 kIla, mpousBoauTcs o popmye

I:=a\/0,666 . (9:87Kst)b . (Oyolpmax u)b (11

rae a=0,000571 exp (0,0197 Py);
b=0,978 exp (-0,001037 P,);
=-0,687 exp (0,00223 P,);
K - nHAEKC ToXKapoB3peIBoONacHOCTH bLTH, MIla-m/c;
P, - n36pITOUHOE 1aBJIeHNE BCKPBITUSI cCOpocHOTO ceueHus, klla;
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V - 06beM 3aLIMIIAEMOii eMKOCTH, M °

O6nacth npuMmeHeHus pacueta 1o Gopmyse (H.11)
L/D <5;

1 <V <-1000;

10<P <200

max u

5<K <60;
Po>5;

Prax u—Pau>5

max u

95<P <120,

rae L, D - cooTBeTCTBEHHO JTMHEHHBIN M TIOTIEPEYHBIA pa3Mepbl 000JIOUKH, M;

P - abconoTHOE HayadbHOE JABJIEHHWE TOPIOYEN CMECH B ammapare, pu KOTOPOM MPOUCXOAUT
MHUIMHpOBaHue ropenus, klla.

VrenbHas Macca 3allOpPHOTO 3JIEMEHTa, KaK MPABHIIO, He JOIDKHA mpeBocxomuth 12,0 kr/m . TIpu
HEOOXOIMMOCTH YCTaHOBKH COPOCHBIX KaHAJOB UX AMAMETP JOJDKEH OBITh HE MEHee TuaMeTpa cOpOCHOTro
OTBEPCTHUS IPU MUHUMAJIBHOM JIJIMHE U KOJIMYECTBE M3rHOO0B. YCTaHOBKA COPOCHOTO KaHajla MPUBOJUT K

P

CYLIECTBEHHOMY POCTY TpeOyeMoi Benuuunapl  MaX U

H.6.3 ®opmynel nns pacuera Oe30macHON IUIOLIAAM pasrepMeTHU3allud  O00OpYyJOBaHUS U
MOMEIIEHUH, B KOTOPBIX 00palaiTcs ruOpuaHbIe CMECH.

Jnst TuOpuiHON B3PBIBOOIIACHOM CMeCH (TOPIOYEro raza ¢ roproueid MbUIbI0) pacueT BEAYT 110
0oJjiee onacHON KOMIOHEHTE (OOBIYHO Ta3y).

IMpusnoxenne I1

Metoabl pacueTa TeMIepaTypHOIo pe;KuMa Mokapa B NOMelleHUAX 31aHUI pa3Iu4HOro
Ha3HAYeHUs!

I1.1 YciaoBHEBIEe 0003HAYCHUSA

V - 06bEeM IOMEIIEHHS, M °;

S - MIOMIA b 0] TOMEILECHHS, M *;

A i - TJTOIAIb 1-TO TIpOoeMa MOMEIIEHHUs, M %
- BBICOTA 1-TO TIpOEMa MMOMEIICHHUS, M;

AZ

> An
A - IPUBE/ICHHAs BBICOTA TPOEMOB IMOMELIEHUS, M;

I1 - npoeMHOCTh OMeIIeHus paccunThiBaeTcs o Gpopmyse (I1.1) wnm (I11.2), m 0.5,

Pi - o0mee KOJWYECTBO TOPIOYEH HArpy3Kd 1-TO KOMIIOHEHTA TBEPJbIX TOPIOUHUX W
TPYJIHOTOPIOYUX MATEPUAIIOB, KT;

( - KOJTMYECTBO TOPIOYCH HATPY3KH, OTHECEHHOE K IIIOIIAIH M0J1a, KI/M

q xp.x - YAEIBHOE KPUTHUECKOE KOJIMYECTBO TOPIOYEH Harpy3Ku, KI/M %

¢« - KOJIMYECTBO TOpIHOYEH Harpy3Kd, OTHECEHHOE K IUIOMAAN TEeMJIOBOCIPUHUMAIOIINX
MOBEPXHOCTEH MOMEIEHUS, KI/M

N ¢p - CPENHSASA CKOPOCTh BBITOPAHUS IPEBECHHBI, KT/(M % MuH);

- CyMMapHas 1mjiomaib IpoeMoOB NIOMCHICHUSA, M 2,
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Mepi - CPEIHAS CKOPOCTh BBITOPAHUS 1-TO KOMIIOHEHTa TBEPJIOrO TOPIOYEro Marepuana,
Kr/(M 2 MuH);
p
i
- HU3MIasl TEIUIOTa CrOpaHus 1peBecuHbl, M JIK/KT;
p
H . o
! - HM3MIas TeruIoTa CropaHus i-ro KOMIIOHEHTA MaTepHUalia roproYel Harpy3ku, MJIk/K;

€ 4 - CTeneHb YepHOTHI (akera,

T - TemnepaTypa OKpysKarouero Bo3ayxa, K;

T\, - TemMneparypa OBEPXHOCTH KOHCTPYKLUH, K;

t - TeKyliee BpeMsl pa3BUTHUSA 1105Kapa, MUH;

! .c.n - MUHUMAJIbHAS TPOJOJKUTEIBHOCT HAaYaJIbHOM CTa[uM 110Kapa, MUH;

&
- IpeieTbHas MPOIOJKUTENIBHOCTD JIOKAIbHOTO Toxkapa mpu ropenuu JIBXK u 7K, mun.

I1.2 OnpenesieHue NHTErPAJbHBIX TEIVIOTEXHUYECKUX MaPaAMeTPOB 00beMHOT0 CBOOOIHO
Pa3BUBAKOILEr0OCs MOKapa B NOMeIeHUn

I1.2.1 Onpenenenue BUaa BO3MOXKHOTO MTOXKapa B MIOMEIICHUH
Beruucnsaor 00beM noMenieHus V.

. 0,5 3
PaccuuthiBarot npoemMHocTh nomemnienuii I[1, M, o0bemMoM V<1000 m

_ZARY

1= \/ 0667
, (IL1)

s noMemeHuii ¢ V > 1000 m 3

_ZARY

==

(11.2)

W3 cripaBovHON JUTEpaTyphl BHIOMPAIOT KOJIMYECTBO BO3AyXa, HEOOXOAUMOE i cropaHus | kr

MmarepHana i-if roprodyeil Harpys3ku V oi, HM “/KT.
PaccunThIBalOT KOJWMYECTBO BO3/yXa, HEOOXOAMMOE MJisi CropaHusi | Kr marepuana roprodei

Harpy3Kku

VP,
Vo=3p

L(I1.3)

. 2
OmnpenensaoT yAenbHOE KPUTUYECKOE KOJIMYECTBO TOPIOYEH HArpy3Kd ¢ px KI/M°, Ui
KyOHM4ecKoro nomemnieHust 00eMoM V, paBHbIM 00beMY HCCIETYEMOT0 TOMEICHHS
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4500118 0333
Oep.x = +
" 1+500° 6V

. (T14)

o 2
Brrancnsror YACIBbHOC 3HAYCHHUE I'OPOYECH HAI'PY3KH ( g, KI/M AJI UCCIICAYEMOT'O ITOMEIICHUA

Q)

(65-A)Q,"
T (IL5)

0,667
rae S - mIomaIk moia moMenieHus, papaas V=" .

CpaBHUBAIOT 3HAYEHUS ¢ « U G px. BCIN G «<q 1px, TO B IOMEIEHNUHU OYJET MOXKApP, PETryIUPYyEMBIH

Harpyskoii (IIPH); ecnu ¢ = «p.x, TO B IOMEILEHUHN OyIeT moxap, perynupyemslii Bentmsinuei (IIPB).
I1.2.2 Pacuet cpeqHeoObEMHOM TeMIIepaTyphbl
OnpenenstoT MaKCUMAJIBHYIO CPETHEOOBEMHYIO TEMIEPATYPY T max
g [TPH

Tnax—To =224 -G8

max

, (IL.6)

55,5

s [TPB B untepsae 0,1 1,22 4 ¢ TO4HOCTBIO 10 8% T 12x=1000 °C u ¢ TounocTsio 10 5%

. 73 -
—g40e™7 10 (q-30)

Tm ax , (H7)

T7ie t, - XapakTepHas MPOJOJDKUTENLHOCTh OOBEMHOTO TMoKapa (B yacax), paccuuThiBaeMas IO
bopmyie

ZPi(gﬁip nCpZPi
~ 6285AYh =R

b

. (TL.8)

Beraucisitor BpeMsi JOCTH)KEHUSI MAaKCUMAJIBHOTO 3HAYEHUSI CPEIHEOOBEMHON TEMITEPATYPHhI  max,
muH g [IPH

- 3,2 —0,92qk
t,.,=32-8,1¢>%e " 9

s I[TPB
! max="t n,

TAe ¢, - paccuuThiBatoT 1o hopmyne (I1.8).
OnpenensitoT HU3MEHEHHE CcpeaHeoObeMHON TemmepaTypsl °C  mpu  00bEMHOM CBOOOIHO
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Pa3sBUBAOIEMCH ITOKapEC.

T-T 4,75
° _1156 t 'eﬁ4,75(t/tnax)
Tmax_TO tmax

.(I1.10)

I1.2.3 Pacuet cpeaneil TeMneparypbl IOBEPXHOCTH MEPEKPBITUS
OmnpenensioT 3HaYeHHE MaKCHMAIBHOW YCPEJIHEHHOH TeMIlepaTypbl MOBEPXHOCTH IHEPEKPBITHS

Wmax .°C
g [TPH

— 0,64

s ITPB ¢ TounocThio 10 8,5% Wmax = 9g( °C, ¢ TOYHOCTBIO 10 5%

.10 3a-%0)
Ty, =915¢° *°
max ,(IL.12)

Bbluncnstor BpeMsi JOCTHXKEHHMSI MAaKCUMaJbHOTO 3HAUEHUs] YCPEJHEHHOH TeMIlepaTyphl
MMOBEPXHOCTU MEPEKPBITHUA f yax, MUH
g [TPH

— AN 1,32, 0,49k
tha=40-17,3q "“e L(IL.13)

s ITPB ¢ Tounoctrio 1o 10%

! max="t n,

OnpenensitoT U3MEHEHNE CpeIHEN TeMIepaTyphl TIOBEPXHOCTH MEPEKPHITHS

Tw. —Tw 6,95

n 0 t —6,95(t/tn
T— =1043 T e (t/t0a)
W “lw ax
max o ,(T1.14)
Tw
rac o . HadaJIbHas CpeIlH}BI TeMHepaTypa HOBerHOCTI/I HeperBITI/I}I, OC;

T

W
N - TemmepaTypa MOBEPXHOCTH MEPEKPHITUS MPU BpeMeHH t, °C.
I1.2.4 Pacuer cpenHel TeMIiepaTypbl HIOBEPXHOCTH CTEH
OnpenenstoT MaKCUMaJIBHYIO YCPEAHEHHYIO TEMIIEpaTypy MoBepxHoCTH cTeH 11 [IPH

— 0,64
TWmax _TWO - 115q< ’ (H 15)
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st [TPB npu 0,15<¢,<0,8 4 ¢ Tounoctbio 10 10%

_ . 2
Tw,, . =250+1750f, ~1250¢; e

IIpu 0,8<t,=1,22 4 MaKCHMAIbHOE YCPEAHEHHOE 3HAYCHUE TEMIIEPATypbl OBEPXHOCTU CTEHBI C
TOYHOCTEIO 710 3,5% cocTaBnsaeT 850°C.

Bpruucasior Bpemsi JTOCTHMKEHUST MAaKCHMAJIbHOTO 3HAYEHHUS YCPEIHEHHOW TeMIepaTypbl
MOBEPXHOCTHU CTEH { max, MUH

nng ITPH
_ 1,55 _—0,455qk
t,ax=3993q, e (I117)
g [1PB
l‘maX:1 altn-
OrnpenensoT U3BMEHEHUE CpeIHEN TeMIIepaTypbl CTEH
_ 5,45
Tw, Tw, —933 t 5,45t/ frax )
TWmax_ We fnax

(IL.18)

T

rre ¢ HavanbHas CpeIHsisl TeMIepaTypa MOBEPXHOCTH CcTeH, °C;

T'w - TemnepaTypa OBEPXHOCTH CTeH Ipu Bpemenu t, °C.

I1.2.5 Pacuer miaoTHOCTH >PPEKTUBHOTO TEMJIOBOIO MOTOKA B KOHCTPYKIMU CTEH M MEPEKPHITHUS
(TTOKpBITHS)

OnpenenstoT MakCUMaJbHYK YCPEIHEHHYIO IUIOTHOCTh 3((EKTHBHOro TEIIOBOrOo IOTOKAa B

CTPOUTEINIBHBIE KOHCTPYKLIUU Wimax , KBT/M*:
a) npu [1PH:
JUIsl KOHCTPYKIIMH CTE€H

=3,57q"
Winax % , (T1.19)

JUISl KOHCTPYKIIMHI IEPEKPBITUS

-1
Qv =|0.26977°—3,3-10 “q}*%e
: (T1.20)

6) mpu I1PB:
JU1s1 KOHCTpYKIui cted npu 0,8>¢,>0,15 u
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= 4375, +50t7
Winax h+o0h , (I1.21)

npu 1,222¢,20,8 4

quax = 15

kB1/™m°2 ;

JUTSL KOHCTPYKIMH TepeKpbITUid (moKpbITHid) TipH 0,8>7,>0,15 9

=65-138t +97t°
Winax b+ 97, , (11.22)

npu 1,222¢,20,8 4

q’\/maxz:lj’3

kB1/™M 2;

Bbraucnsaior Bpems JOCTHMKEHHS MaKCUMaJIbHOM YCPEIHEHHOH IUIOTHOCTH TEIUIOBOTO IIOTOKA B
koHcTpykuuu i [IPH u 11PB:
JUIsl KOHCTPYKLIMM CTE€H

— 5_-1,6gk
t,.x=26-9,1q e L (1123)
JUISL KOHCTPYKLIMHA MEPEeKPBITHS (TOKPBITHUS)
—9n 5 -1,60k
tnax=26-7,29c€ .(I1.24)

OnpenensitoT M3MEHEHUE CpEeIHEH IIOTHOCTH TEILUIOBOTO IOTOKAa B COOTBETCTBYIOLIME
KOHCTPYKLIMHU

q_ _qq( L e—3,e(t/tnax)

Winax fax . (I1.25)

[1.2.6 PacueT MakCMMAaJIbHBIX 3HAYEHUW IUIOTHOCTEW TEIUIOBBIX IMOTOKOB, YXOIAIIMX M3 Odara
Iokapa 4yepe3 IMpoeMbl TOMELIEHHUS], PACTIOJIOKEHHBIE HA OJJHOM YpoBHE, Iipu [IPB.

MakcuMallbHYI0 TIJIOTHOCTH TEIJIOBOIO IMOTOKA C MPOAYKTAMH TOPEHHUS, YXOISIIIMMU 4Yepe3
MIPOEMBI, PACCUUTHIBAIOT 1O hopMyIie

- 2
Oy, = 965-620,9%, +229,2t; +10(q-30) a6,

I1.3 Pacuer TeMnepaTypHOro pe;KuMa B IIOMEILEHHH € Y4eTOM HA4aJIbHOM CTaIMH NoXKapa npu
TOpPpEeHUHU TBEPABIX NOPIOYUX U MATEPHUAJIOB
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[1.3.1 Ilo nmaHHBIM TIOKaPHO-TEXHUYECKOTO OOCIICIOBAaHUS WM TPOSKTHOW JOKYMEHTAIMH
ONPEIEISIOT:

- 00beM MOMEIIEHUS V;

- IUTOIIA/1b MPOEMOB MOMeIIeHUs 4 i;

- BBICOTY IPOEMOB / j;

- 00111e€ KOJIMYECTBO TOPIOYEH HArpy3KH KaXX0ro BUa rOPrOYero TBepAoro Marepuania P;

- IPUBEICHHYIO BBICOTY NPOEMOB h;

- BBICOTY moMenieHus h;

- 00111ee KOJIMYEeCTBO TOPIOYEH HAarpy3KU, IPUBEIEHHOE K JIpeBecuHe, P.

[1.3.2 Tlo pe3ynbpraraM »SKCIEPUMEHTAIBHBIX WCCICJOBAHHIA B COOTBETCTBUU C OOBEMOM
noMmenieHus: V U roprodeil Harpys3koil q OINpeneisioT MUHUMAaJIbHYI0 MPOAOKUTEIHLHOCTh HayaJIbHOMN
craauu noxapa (HCII) ¢ ycr. Bpemenu okonuanust HCII cootBercTByeT Temneparypa 7 ;.

I1.3.3 PaccuuThIiBatoT TeMIIEpaTypHbIN PEKUM PAa3BUTOM CTAIMU MOXKAapa.

[1.3.4 Tlo pe3ynbraTtamM pacdyeTa TEeMIIEPaTYPHOTO PEKHMA CTPOSAT 3aBUCHMOCTh CPEIHEOOBEMHOM
TEMIEPaTyphl B IOMEIICHUH B KOOpUHATAX TEMIIepaTypa - BpeMs TaK, 4YTOObI 3HAYEHUIO TeMIiepatypsl 7,
Ha BOCXO/ISAIIEH BETBH COOTBETCTBOBAJIO 3HAUCHHE / (.

I[1.3.5 OnpepensitoT U3BMEHEHHE CPEeTHEO0OBEMHON TeMIIepaTyphl B HAYAILHOM CTaINH MMoXKapa

(T-To) [ t Y

( Tren—To ) tycn

, (I1.27)

rae Tucn - cpeaHeoOobeMHast Temneparypa B MomeHT okoHuanus HCII, °C.
Cpennee 3HaueHue 7 ycr TOPEHMsI TOPHOYE HArpy3Kd M3 TBEPAbIX OPraHMYECKHUX MaTepUajioB
npuHUMaeTcs paBHbIM 250 °C.

IIpusnoxenne P

MeTtoa pacuera TpedyeMoro npejaesia OrHeCTOMKOCTH CTPOUTENbHBIX KOHCTPYKIIUIA

P.1 Pacyer TpedyemMbIX NMpeae/ioB OrHECTOHKOCTH

Meton pacuera TpeOyeMbIX MHpPEIENOB OTHECTOMKOCTH KEJIe300€TOHHBIX M OTHE3alUIIEeHHBIX
METAIIMYECKUX KOHCTPYKUUH MPOMBIIUICHHBIX 3/JaHUN (COOPY)KEHUH) YUYUTHIBAET XapaKTEPUCTUKHU
TEXHOJIOTUYECKUX MPOLECCOB U YCTaHABIUBAET COOTBETCTBYIOIIUME TpeOOBAaHUS K OrHECTOMKOCTH
KOHCTPYKIUH, UCXOJS U3 HOPMHPYEMOI'O PUCKA JOCTHXKEHUS MPEIEeIbHOTO COCTOSHUSI KOHCTPYKLUN IO
NPU3HAKY NTOTEPH HECYIEH 1 TEeTJION30JIMPYIOIIel CIIOCOOHOCTEH B YCIOBUAX peaibHBIX MOKapOB.

TpeGyemble mpesenibl OrHECTOMKOCTH YCTaHABIMBAIOTCS HA OCHOBE OMPEEJICHNS SKBUBAJIEHTHOM
IPOJIOJDKUTEIBHOCTH TMOXKapoB M Kod(dduimenta orxecroiikoctd. KoapduuueHT oraecTolkocTu
pPacCUMTHIBAIOT B 3aBUCUMOCTHU OT 3aJJaHHOU MpeAeTbHON BEPOSATHOCTH OTKAa30B KOHCTPYKIIUN B YCIOBHSIX
pEAIbHBIX [10KapOB.
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PucyHok P.1 — 3aBncnmocte MUHKU-
MallbHOW NMPOAOIIKUTENBHOCTU HaYallbHON
ctagumn noxapa (fycn) or obvema V, BbICO-
Tbl H NOMEWEHNA ” KONWMYECTBA FOPHYEN
Harpy3k1 g, NpUMBEOEeHHOW K QpPEBECHHE.

Cnnownas nuumsa npun H =48 m;
g =68—70 ki/m?;
[MyHKTUPHBIE NMMHKMK Npyn H = 6,6 M:
1—qg=24—14 /v 2— g =67—119 ki/mZ;
3—qg = 60 —66 ki/m%;, 4— g =60 Kkr/MmZ;
5— q=82—155 wivm%;, 6 — g = 140—160 k/m?;
7 — q =200 kr/mZ%; 8 — g = 210— 250 kr/m?;
9 — g = 500—550 kr/m?
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PucyHok P.2 — 3aBMCMMOCTb MUHUMATb-
HOW NPOAOITKUTENBHOCTN HaYallbHOW CTaauun
noxapa (fycp) ot obbema V n BbicoTbl H No-
MeLLeHns

1T—H=3m2—H=6M;3—H=12m
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P.1.1 Pacuer TpeOyembIX MpeACIOB OTHECTOMKOCTH B IOMEHICHWH WPOBOJAT IS CIydacB
JIOKaJIbHOTO WJIM 00BEMHOI0 MokapoB. [l onpezeneHus Buja roxapa cHadana 1o pucynkam P.1 u P.2
HaxoJAT MHUHUMAJIbHYIO MPOJOJDKUTEIBHOCT, HadanbHOW craauu mnoxkapa (HCII) fycp. Ilpm
paclpoCTpaHEHUM OTHS [0 TOPHYEH Harpy3ke, OTJIMYAIOLICHCS 1O CBOMCTBAM OT JIPEBECHUHBI,
nponospkutenbHocTh HCII Beruncsercs mo ¢popmyiie

0,333
Q:U;
_ % o cp
, (P.1)
riae 7,,=1,2 Kr/M’"MHH, 7; - CpeJlHHE CKOPOCTH BBIFODAHHS JPEBECHHBI M i-rO KOMIIOHEHTA

TBEPJIOTO TOPIOYETO MM TPYAHOTOPIOYETO MaTepuaa, Kr/(m 2‘MI/IH);
Q;’=138 Q) |
A M/JIx/xr, ! - Hu3mHMe TEIIOTHI CrOpaHMs APEBECHHBI M i-TO KOMIIOHEHTA
COOTBETCTBEHHO, M JIK/KT;

2 cpj .
Up=9,9-10" m/muH, PI_ cpennue nuHeiiHbIE CKOPOCTH PACIPOCTPAHEHHs IO JPEBECHUHE H
i-My KOMIIOHEHTY COOTBETCTBEHHO, M/MHUH.
IMocne onpenenenus nponomxuteabnoctu HCII npoBepstoT HepaBeHCTBO:

F S”( Uepliacn )2 .(P.2)

rae F - mnomans noxxapHo! Harpy3ku, M 2

Eciu ycnosue (P.2) BbllonHsAETCs, TO roproyas Harpy3ka pacrojoXeHa paccpeoTOYEHHO - B
HOMEIIEHUH OyJeT JOKAJIbHBIN MoXkap.

B npotuBHOM ciy4ae roproydasi Harpy3ka pacrojio’KeHa pacCpeloTOYEHHO - B MOMEIIEHUH OyneT
00BEMHBIH MoKap.

Ha ocHoBe naHHBIX HMPOEKTHOM JOKYMEHTAIMH, MOKapHO-TEXHUUYECKUX O00CIeOBaHUMN, a TakKe
CIPAaBOYHBIX MaTEpPHAJIOB ONpPENENISIETCS SKBUBAJICHTHAs MPOJODKUTENIHOCTD MOXapa f , 1751 BHIOpaHHOM
KOHCTPYKIIMM B pacCMaTpUBAaEMOM IIOMEIIEHUHU. OKBUBAJIEHTHYIO MPOJOJKUTEIBLHOCTh IOXKapa
OIPEIENAOT 110 U3BECTHBIM 3HAYEHUAM IPOEMHOCTH nomerienus I, m "3 n XapaKTEPHOU IIUTENBHOCTU
nokapa ¢ (B qacax).

[TpoemHOCTH OMeIIeHUs TpU 00beMHOM ToXkape 11 paccunTbiBatoT o Gopmyine

iﬁﬁﬂ s V >1000 M
-

S
= '
N
Z Aﬁ-@ st V <1000 M
i-1

, (P.3)

e S - WIomap nona, M>;
V - 06beM TOMELICHUS, M,
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2

A i - nnomaak NpoeMoB, M *;

h i - BBICOTA 1-TO MMpOoeMa B TMTOMEIICHUH, M;
N - KOIM4eCcTBO MPOEMOB.

B ciyyae nokanbHOro noskapa npoeMHOCTb PaCCUUTHIBAIOT MO (hopmylie

H:H/VE,(PA)

rae H - paccrosinue ot 3epkaja ropeHust 10 KOHCTPYKIUH (BbICOTA TOMEIIEHUS ), M.

XapakTepHYIO JUIMTEIBHOCTh OOBEMHOTO IoKapa f¢, (B yacax), Uil TBEPABIX TOPIOYUX U
TPYAHOTOPIOYMX MAaTepPHaIOB PACCUUTHIBAIOT IO (hopMyIIe

M
{ = Z-1GiQ My
62855 AYR L X

. (P.5)

riae G - oblee KOJIM4ecTBO roproYei Harpy3Ku j-ro Matepuana B kr (j =1, ..., M);
M - 4HC0 pa3TUYHBIX BHIOB HATPY3KH;
. 2
7 - CPEIHAL CKOPOCTD BLIFOPAHH j-TO MaTepHana, KI/(M “*MHH);
1 pp - CPEIHSASA CKOPOCTb BBITOPAHUS, KI/(M “*MHUH)

oo

IR
2j=1G;
- BECOBAs JI0JIs j-i TOprOYel Harpy3KH.
n 1p» nJ OHpe)IeJISIIOT 3KCHepHMCHTaHI)HO HJIA 110 CHpaBOqHBIM JTAHHBIM.

[Tpu ropenun JIBX u 'K mpoaomkuTensHOCTh JOKAIBHOTO TOXKapa ¢, MUH, PACCUYUTHIBAIOT IO
dbopmyie

G
LRy

eph (P.6)

rae G - konnuectso JIBXK n 7K, koTopoe MOXKeT pa3nuThes IpU aBapuitHOW CUTYallUH, KT
M ¢, - cpennsis ckopocts Beiropanns JIBX u 'K, kr/(m % MuH).

s paccMaTpuBaeMoro THINa KOHCTPYKUMN mo HoMorpammam (pucyHku P.3-P.9) ompenpensitor
SKBUBAJIEHTHYIO TTPOJIOJKUTEILHOCTD TIOXKapa ¢, (¢ , I1).

tn ompenensiercs o Gopmynam (V.5) umu (Y.6) B 3aBUCHMOCTH OT BUAa Moxkapa, a Il - mo
dopmynam (V.3) wm (Y.4).
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PucyHok P.3 — 3aBNCUMOCTb 3KBMBAIIEHTHOW
NPOAONMXUTENBHOCTU noxapa f, OT NpPoAoIIXN-
TENBbHOCTU NOXapa Ans Xene3obeTOHHbIX WU
OrHe3aWULLEHHBIX METAINNMMYECKNX KOHCTPYKLMA
NepeKPbITUA B YCIOBUAX NOKAlbHbBIX NOXapPOoB
(vnn npogormxkmntensHoctn HCI fyen) npu rope-
HAW TBEPAbBIX U TPYOHOrOPHOYMX MaTepuanos

1—HIJF=12:2—HJF 115 3—HIJF =18:
4—HIJF =22:5—HIJF =24
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PucyHok P4 — 3aBMCMMOCTb 3KBUBAIIEHT-
HOW NMPOOOIKUTENBHOCTU noxXapa L, oT npogos-
XUTENBHOCTK noXxapa f;, aAns xene3obeToHHbIX
N OrHe3aWMWEHHBIX METANNMYECKNX KOHCTPYK-
UMK nepekpbiTua npu ropennn J1IBXK mn K

1—HVF =12, 2—H [F =15 3—HJF =18;
4—HJF =2,2,5—HJF =2,4;6— HJF =36
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PucyHok P.5 — 3aBncuMMOCTb 3KBMBaNEHTHOW
NPOAOIMKNTENBHOCTN noxapa f; OT NPoAoIIXKu-
TENBHOCTK noxapa t; ANA ropu3cHTanbHbIX He-
3aWMLLEHHbIX METaNNMMYECKNX KOHCTPYKLUMK

1—HJF =1,2,2—HJF =2,0; 3— HJF =2,4;
4— HF =2,85;5— HF =3,2; 6—HJF =4,0;
7—HVF =4,4;8— HYF =52;9— H{F =5
10 — HVF = 6,0
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PrncyHok P.6 — 3aBucumocTtb 3KBUBA-
NEHTHOW NMPOJOIKUTENBHOCTU Noxapa £, ot
NPOAOIKUTENBHOCTU Moxapa I, ansa sep-
TUKaNbHbIX HE3aWMLWEHHbLIX MeTannnyec-
KUX KOHCTPYKLNK

1—HJF =05 2—HJF =0,85;
3—HJF=07;4—HJF=0,8;
5— HVF =1,0; 6 — HJF = 1,5;
7 — HAJF =20;
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PucyHok P.7 — 3aBncMmocTb 3KBUBa-
NEHTHOW MPOAOIXUTENBHOCTU noxapa L,
OT XapakTepHOW NPOAOIHKUTENBHOCTH MO-
Xapa f, ona orHesaluWeHHbIX MeTanu-
YECKMX U XKEeNne30DETOHHbIX KOHCTPYKUWNA
nepekpbITus

1—I1=025m0% 2—77=0,20 m9>;
3—/1=0,18m%% 4—171=0,15 m9°;
5—rM=0,12m%; 6 — r1=0,08 m%5;
7 —I1=0,04 m0°,
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PucyHok P.8 — 3aBncnmocTb 3KBMBa-
NEHTHOW MPOJOIKUTENBHOCTU noxapa i,
OT XapakTepHOW MNpOoOAOIIKUTENBHOCTU
obbemHoOro noxapa f, ansa xenesobe-
TOHHBIX HECYLLMX CTEH

1—1=0,25 m95 2—/7=0,20 m95;
3—/1=0,18 m%% 4—7=0,15 m®>;
5—11=0,12m%°; 6 — 1=0,08 m9%>;
7 —I1=0,04 m9°,
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o bhWN

PrcyHok P.9 — 3aBMCMMOCTb SKBMBaNEHTHON MPOAOIKK- 4
TeNnbHOCTU noxapa f, OT XapaKTepHOro BpemMeHn 06bEMHOro
noxapa f, Ans LUeHTparnbHO CXaTbIX Xene306eTOHHbIX KO-
NOHH 3
1—11=0,25m%% 2—/7=0,20 m®%; 3— [1=0,18 m°5;
4—1=015m%5 5—11=0,12m%5 6 — [7=0,08 M0:5;
7 — I1=0,04 m%5, 2

»

~

05 10 15 20 25 30 35

t, M

P.1.2 KoadpdunmeHT orHecTOMKOCTH BBIOpAaHHONW KOHCTPYKIMH K ( ONPENeNsioT MO 3HAYECHUIO

P..

o I o o
npeacibHON BCPOATHOCTU OTKa30B I ¢ YUCTOM JOIMYCTHUMOH BEPOATHOCTHU OTKA30B KOHCTPYKLHUHU

Jom;j JIoTIj

3HaueHus B 3aBUCHUMOCTH OT TOTO, K KaKOH Trpynre KOHCTPYKUIWN 1 TPUHAICKHUT
BbIOpaHHast KOHCTPYKIMSL, IpUBeaeHbI B Tabnue P.1.

P
vy OITj
Ta6auna P.1 - JlonmycTHMBbIe BEPOSTHOCTH 0TKA30B KOHCTPYKIMIi OT Mokapos O
I'pynna koHCTpyKIMid BeposTHOCTh OTKa30B
Beprukanbable HECyIIME KOHCTPYKIIMH, IPOTUBOIIOKAPHBIE ITPETpabl, 10°°
pUreny, nepekpbITus, Gepmbl, OaNKu
-5
Jlpyrue ropu3oHTaIbHbIE HECYIIME KOHCTPYKIIMH, IEPETOPOIKH 10
IIpoune cTpouTeNbHBIE KOHCTPYKIIMU 10

P..

) I
[penenbHbIe BEPOSATHOCTH OTKA30B KOHCTPYKIIMH B YCIOBHSX MOXApOB | PACCUUTHIBAIOT TI0
bopmyne

P

Jo1Ij

i PoS(1—Pa)(1Pro)

(P.7)

rie P - BEPOSTHOCTh BOSHUKHOBEHHS [TOKapa, OTHECEHHas K | M TIIOMA/I1 MOMEICHHIS;

P A - BeposATHOCTb BBIMOJHEHUS 3a7aud (TyIIEHUS T[0Xapa) aBTOMATUYECKOM yCTaHOBKOI
MOKapOTYILIEHUS;

P 1 - BEpOATHOCTD NMPEAOTBPALLEHHUS Pa3BUTOrO MOKapa CUIaMH MOXKapHOH OXpaHbl;

P - paccunThIBaIOT 110 METOAY, IPUBEIEHHOMY B |3 | WJIM IPUHUMAIOT U3 Tadiuikl P.2.
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Taouauna P.2 - BeposiTHOCTH BO3HUKHOBeHUs okapa Py 1yisi npoMbIIIIEHHBIX IOMeIleH Uil

[TIpoMbIIIEHHBIN 1IEX

BepositHOCTB
BO3HUKHOBEHUS MOXKapa

Po, M2/r0):[ 10°°

JInTeliHbIe U IIaBUJILHEIE
Mexannueckue
HNHcTpyMeHTanbHbIE

DJIEKTPOCTaAHIIUMA

ITo 06paboTKE CHHTETUYECKOTO KaydyKa M UCKYCCTBEHHBIX BOJIOKOH

ITo nmepepaboTKe MSCHBIX U PHIOHBIX MPOTYKTOB
["opsiueit mpokaTKu METaJIOB
TeKCTUIBHOrO MPOU3BOJACTBA

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

Benuuunnl P a OMpPCACIAOT IO MACIIOPTHBIM NAdHHBIM YCTAHOBOK. I[OHYCKaeTCH HCIIOJIB30BaHHC

JIaHHBIX [4].

P, yCTaHaBIMBAIOT II0 CTATUCTUYECKUM JaHHBIM MWJIM PACYETOM C YYETOM YCTaHOBKH
ABTOMATUYECKUX CPEACTB OOHAPYKEHUs M0Kapa, CUJI U CPEJICTB MOKapHOU oXpaHbl. B ciiydae oTcyTcTBUS
JTaHHBIX I10 IIO’KaPHOM OXPaHE U CHUCTEME IIOKaPHON CUTHAIM3ALUU CIEAYeT MOJI0KUTh P ;i =0.

[To BBIUMCIIEHHBIM 3HAYEHUSIM
HEO0OXOJUMOCTH UHTEPIONUPYS AaHHbIE TaOauIb! P.4.

P..

Ta6auna P.3 - 3nauenns xapakrepucruku 0ezonacHoctu P

I
! OIIpCACIIAIOT 3HAYCHUC XAPAKTCPHUCTHKU 6630H&CHOCTI/I, IIpu

BeposiTHOCT 0TKa30B XapakTepucTuk BeposTHOCTE OTKa30B XapakTepucTuk
. .| abe3onmacHoCTH . P | a Ge3omacHOCTH
KOHCTPYKIIMH NpH mmokape ™ B KOHCTPYKIIMHU IIpH TTOKape ™ B

10 3,7 10 2,3

2,5 s 4.1 25 3 2,8

06 [ 10 44 06 [ 10 3.2

0,3 4,5 0,3 3,5

10 3,1 10 1,3

2,5 4 3,5 25 2 2,0

06 [ 10 3.8 06 [ 10 2,5

03 4,0 03 2,6

P.1.3 Pacuer xoaddurmenta ornecroitkoctu K o mpoBoasar o ¢popmyse

K 0=0,527exp(0,36P), (P.8)

B tabmune P.4 npuBenens! 3Hauenus K o ais ycinoBuit P o=5-10 Y 2/1"0)1, Pra=095uP,,=0 nug

pa3IMYHBIX IUIOMIAJIEH OTCEKOB S.

Ta6auna P.4 - Koagpdunuenr oruecroiikocru Ko

| IInomank OTCEKOB ‘ BepTI/IKaJ'IBHBIe HCCYIIIHC ‘

Jlpyrue

\ [Ipoune
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S, KOHCTPYKLIUH, TOpPU30HTAJIbHBIE CTPOUTEINIbHBIE
M> IIPOTUBOIIOKAPHBIE IIPErpasibl, | HECYLIUE KOHCTPYKIMH, KOHCTPYKLIUU
0aJKu, MepeKphIThs, PepMbl IIEPETOPOAKU

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 TpeGyemplii ipesies1 OTHECTOMKOCTH ¢ ) PACCUUTHIBAIOT MO BHIYMCICHHBIM 3HAYCHUSIM {5, U K ¢

to—=Kot, (P9)
bubauorpadus
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