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

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

(yTB. npuka3zoM @enepajibLHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJMpoOBaHUI0 U METPOJIOTUH OT 27
nexadpst 2012 r. N 1971-c1) (c ”3MeHeHHMSIMU M IOTIOJTHEHUSIMHU)

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 ObsacTb NnpUMeHEeHUs

Hacrosimmii  cranmapt ycraHaBiMBaeT oOmme TpeOOBaHUS MOKApHOW Oe30macHOCTH K
TEXHOJIOTMYECKUM MPOLECCaM PAa3IMYHOIO0 HA3HAYEHUS NpPU HUX MPOEKTUPOBAHUU, CTPOUTEIHCTBE,
PEKOHCTPYKIMHU, BBOJC B OKCILTyaTallMIO, SKCIUIyaTallUM W MPCKPALICHWUN SKCIITyaTalluv, KalluTaJIbHOM
pPEMOHTE, KOHCEpBAIlMH, YTUIN3AUH, a TaKXKe MPH pa3padoTKe U U3MEHEHUU HOPMATHUBHBIX JOKYMEHTOB
M0 TOXKapHOW 0e30MacHOCTH Ha OOBEKTaX 3allUThl M MPU pa3padOTKe M M3MEHEHUHM TEXHOJIOTMYECKHX
4yacTell IPOEKTOB M TEXHOJIOTMYECKUX PErJIAMEHTOB.

Hacrosimmii craniapt He paclpoCTpaHIeTCs Ha:

- sIepHBIE PEAaKTOphl U MPEANPHUATUS MO TMPOU3BOJACTBY, TMepepadOTKE U XpaHEHUIO
PAAOAaKTUBHBIX BEIICCTB U MATCPHUAJIOB,

- OpeANnpuATHs IO MPOU3BOACTBY M XPAHEHUIO IPOMBIIUICHHBIX B3pPbIBUATBIX BELIECTB U
0oempuIIacos;

- KOCMUYECKHE OOBEKTHI U CTAPTOBBIE KOMILICKCHI;

- 06136KTI>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 HacrosiiieM cTannapTe UCIOJIb30BaHbl HOPMATUBHBIE CCHUIKU Ha CIAEAYIOLUE CTaHapThI:

['OCT 12.1.044 Cucrema crannaptoB 6e3omnacHocTH Tpyna. [1o’kapoB3pbIBOONIACHOCTh BEIIECTB U
maTepuanoB. HomeHknarypa noka3arenei 1 METOIbl UX OIpPE/IETIeHUS

['OCT 34778 Texuuka mnoxapHas. CTBojibl noXxapHble saderHsle. OOmMe TEeXHUYECKHE
TpeboBaHusl. MEeTO/IbI HCTIBITAHUIA

'OCT P 59440 Texnuka mnoxapHass. OKpaHbl TeIUIO3alIUTHBIE cTalMoHapHble. OOuue
TeXHUYECKHE TpeOoBaHMs. MeTO bl UCTIHITAHUI

IIpumeuanue - [Ipy Monb30BaHUM HACTOSIIMM CTaHAAPTOM LIE€IECOOOPA3HO MPOBEPUTH JICHCTBHE
CCBUJIOYHBIX CTaHJIApTOB B MH(MOPMAIIMOHHOM CHCTEMe OOIIEero Mojb30BaHUS - Ha OPUIIMAIBHOM CaiTe
@denepalIbHOTO areHTCTBA M0 TEXHUYECKOMY PEryJIMPOBAaHUIO U METPOJIOTHU B ceTH VIHTEpHET miM 1o
exerogHomMy WHGOpMaIMOHHOMY yKaszaTento "HammoHanmpHbIE cTaHAApTHI", KOTOPHIH OMyOJMKOBAH I10
COCTOSIHUIO Ha | stHBapsl TEKYIIEro roja, M Mo BBITyCKaM €KeMeCSYHOro MH(OPMAIMOHHOTO yKa3aTess
"HammonaneHble cTaHAApTHI" 32 TEKYIIUW roja. Eciau 3aMeHeH CChUIOYHBIN CTaHAapT, Ha KOTOPBIM JaHa
HEJATUPOBAHHAs CCBUIKA, TO PEKOMEHIYETCSl MCIOJIb30BaTh JEHCTBYIONIYI0 BEPCHIO 3TOTO CTaHJapTa C
Y4E€TOM BCEX BHECEHHBIX B JIaHHYIO BEpPCHIO0 M3MeHeHHH. Eciu 3amMeHeH CChUIOYHBIA CTaHIapT, Ha
KOTOpBIM JaHa JaTUPOBaHHAs CCBIJIKA, TO PEKOMEHJYETCS HCIIOJIb30BaTh BEPCHUIO0 ATOrO CTaHAApTa C
YKa3aHHBIM BbIIIE TOJIOM yTBepxAeHUs (mpuHsatus). Eciau mocne yrBepkKaeHHs HACTOAIIEro CTaHaapTa B
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CCBIJIOUHBIN CTaHdapT, Ha KOTOpBIfI JaHa OaTUpoBaHHasl CCbUIKA, BHCCCHO M3MCHCHHC, 3aTparuBaromicc
IMOJIOKCHHUE, HA KOTOPOE AaHa CCBhIJIKA, TO 3TO IMOJIOKCHUEC PEKOMCHAYCTCA IMIPUMEHATH oe3 yd€Ta JaHHOI'O
W3MEHEHHMS. Eciiu CChUIOUHBIN CTaHAapT OTMCHCH 0e3 3aMCHBI, TO ITOJIO)KCHHEC, B KOTOPOM JlaHa CChbLIKA Ha
HEro, pCKOMEHAYCTCA ITPUMCHATH B 4aCTHU, HE SanaFI/IBaIOH_Ieﬁ OTY CCBIIIKY.

3 TepMI/IHbI U onpeaecjaceHus

B HacTosmieM craHAapTe MCHOJIB30BaHbl CIEAYIOUIME TEPMUHBI C COOTBETCTBYIOLIMMHU
OIpeCICHUSIMU:

3.1 amapmsi: PaspymieHue coopykeHHH M (WIM) TEXHHUYECKUX YCTPOWCTB, NMPUMEHSEMBIX Ha
OIIACHOM TPOW3BOJCTBEHHOM OOBEKTE, HEKOHTPOJHMPYEMBIH TOXKap ¥ (WIM) B3pBIB, U (WJIH) BBIOPOC
ONAaCHBIX BELIECTB.

3.2 aHa/U3 onacHOCTH: BhIsIBICHNE HEKENATEIbHBIX COOBITHI, BICKYIUX 32 COOOM peann3aluio
OMACHOCTH, aHAIM3 MEXaHW3Ma BO3HHUKHOBEHHUS TaKUX COOBITUH M MacmiTaba UX BETUYHMHBI, CIIOCOOHOTO
0Ka3aTh NOopakarollee AeHCTBUE.

3.3 o0e3omacHocTh: COCTOSHHME 3allMIICHHOCTH TpaB TpakJaH, MPUPOIAHBIX OOBEKTOB,
OKpYKalolIeW CpeApl U MATEpHAIbHBIX LEHHOCTENM OT IMOCIEACTBUN HECUACTHBIX CIIy4aeB, aBapuil u
KaTacTpo¢ Ha MPOMBIIUICHHBIX 00BEKTaX.

34

B3pbIB: bhICTpOe XMMUUECKOE MPEeBpaIleHIe CPEIbl, 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 cpadaTbIBaHHsI M BpeMsl OTKJI4YeHHsi: [IpoMeXyTOok BpeMEeHHM OT Hauaia
BO3MOKHOI'O TOCTYIUIEHUSI TOPIOYEro BeIlecTBa M3 TpybOompoBoaa (mepdopalus, pa3pblB, U3MEHEHUE
HOMMHAJIBHOTO JABJIEHUS M T.I.) A0 IOJHOTO NPEKPAlEHUs MOCTYIUIEHHs ra3a WM JKUAKOCTU B
IIOMEIIIEHUE.

3.6 roprouasi Harpy3ka: ['oproune BemecTBa U MaTepHalibl, PacHOJIO0KEHHbIE B MOMEIICHUN WU
Ha OTKPBITHIX IJIOLIA/IKAX.

3.7

roproyas cpeaa: ['oprouas cpena - cpefa, ciocoOHasi BOCIUIAMEHAThCS IPU BO3AEHCTBUM HCTOYHUKA
3aKUTaHUSL.

®enepanbHblif 3aK0H "TeXHUUECKUH peraaMeHT o TpeOOBaHUAX MoXKapHOH 6e30nmacHOCTH" OT 22 U0
2008 r. N 123-®3, ctaTths 2, 4. 6 [1]

3.8

JAONMYCTUMBII MokapHbIi puck: [loxxapHbIN pUCK, ypOBEHb KOTOPOTO JOIYCTHUM U 0OOCHOBAH UCXOIs
U3 COLMAIbHO-OKOHOMMYECKUX YCIOBU.

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

3.9

UHIMBUAYAJIbHBIN NMOKapHbINA puck: [loxkapHbIil pucK, KOTOPBIA MOKET IPUBECTU K THOETH
YeJIOBEKA B Pe3yNbTaTe BO3ACHCTBUS ONACHBIX (DaKTOPOB MOKapa.
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denepanbHblif 3aK0H "TeXHUYECKUH perJaMeHT o TpeOoBaHMIX MOkKapHOH Oe3onacHocTU" OT 22 HIoJIs
2008 r. N 123-®3, cratbsa 2, 4. 9 [ 1]

3.10

HOPMATHBHBIE IOKYMEHTHI 0 MOo:kapHOii Oe3onmacHocTu: HanmonansHble CTaHAAPTHI, CBOIBI
MIPaBUJI, COJIEpKAIUe TPeOOBAHUS TOXKAPHOU OE30MaCHOCTH, a TAKXKE WHBIC JIOKYMEHTHI, COIepIKaIlne
TpeOoBaHUs MOKAapHOH 06€30MaCHOCTH, IPUMEHEHUE KOTOPHIX Ha JOOPOBOJIbHOI OCHOBE 00ECIIeYMBaAECT
cobmoaenne TpeboBaHmit HacTosero deaepanrbHOTO 3aKOHA.

denepanbHbIi 3aK0H "TeXHUYECKUI periaMeHT O TPEOOBAHMIX MOXKAPHOU O€301acHOCTH" OT 22 UIOJIs
2008 r. N 123-®3, cratpsi 4, 4. 3 [ 1]

3.11 ornennbiii map: KpynHomacmrabnoe auddy3noHHOE TOPEHUE, peaTu3yeMoe IIPH pa3phiBe
pe3epByapa C roprouedl >KHIKOCTBIO WJIM Ta3oM IO JABJIEHUEM C BOCIJIAMEHEHHEM COJEPKHMOI0O
pe3epByapa.

3.12 omacHocTtb: IloTeHuuanbHas BO3MOYKHOCTb BO3HMKHOBEHMSI IPOLIECCOB WM SIBJICHMH,
CIOCOOHBIX BBI3BaTh IOPaXEHHWE JIOAEH, HAHOCUTh MaTepUalbHbIM yHiepd M pa3pyLIMTEIbHO
BO3/ICHICTBOBATH HAa OKPYKAIOIIYIO aTMOCHEpY.

3.13 omacubiii mapametp: I[lapamerp, KOTOpBIH HpHU JOCTHKEHHHM KPUTHUECKUX 3HAUYECHUMN
CHOCOOEH C03/1aBaTh OMACHOCTb Ul PACCMATPUBAEMOTI0 pOJia AEATEIILHOCTH.

3.14

onacHble pakTopbl mo:kapa: GakTopsl MoXkapa, BO3ACHCTBUE KOTOPHIX MOXKET MPUBECTH K TPaBME,
OTPABJICHUIO WJIA THOEIIN YeJIOBEKa U (WJIK) K MaTepUaIbHOMY YIIEpOYy.

denepanbHbIil 3aK0H "TeXHUUECKHI periIaMeHT O TPEOOBaHMIX MOXKAPHOU 0€301acHOCTH" OT 22 HIOJIA
2008 r. N 123-®3, cratps 2, 4. 17 [1]

3.15

noxap: Hekontponupyemoe ropenue, NpuIHHSIIONIEe MaTEPUATIBHBIN yiepO, Bpel KU3HU U 3710POBbIO
rpaxkJiaH, MHTepecaM O0IIeCTBa U TOCyJapCcTBa.
®enepanbHblil 3akoH "O noxapHoit 6e3onacHocTr" oT 21 nexabpst 1994 r. N 69-®3, crates 1 [2]

3.16

noxkapHas 0e3onacHocTb: COCTOSHUE 3aIUIIEHHOCTH JMYHOCTH, UMYIIECTBA, OOMIECTBA U
rocy/1apcTBa OT MOXKapOB.
®denepanpHblil 3akoH "O noxkapHoit 6e3omacHocTr" ot 21 nexkadbps 1994 r. N 69-D3, crares 1 [2]

3.17 no:xkapuasi Harpy3ka: Koam4ecTBo TEIIOThI, KOTOPOE MOKET BBIJICIIUTHCSA B HOMEIIEHUH TTPU

noxkape.
3.18

MOKapHasi ONMACHOCTh 00beKTa 3a1uThl: COoCTOsIHNE 00BEKTa 3alIUThI, XapaKTepru3yeMoe
BO3MO>XHOCTBIO BOBHUKHOBEHUS U Pa3BUTHSI 110XKapa, a TAKKE BO3ACHCTBUS Ha JIFOAEH U UMYIIECTBO
OmacHBIX (haKTOPOB TOKapa.

®enepanbHblif 3aK0H "TeXHUUECKUH perJaMeHT o TpeOoBaHMIX MokapHOH Oe3onacHoCcTU" OT 22 HroJIs
2008 r. N 123-®@3, ctatea 2, 4. 22 [ 1]

3.19

3/90



NnoKapHbIil puck: Mepa BO3MOXHOCTH pean3aliy MOXKapHO 0MacHOCTU 00BEKTa U €€ MOCIEACTBHIMA
JUISL JTFOJIEW U MaTEpUaIbHBIX EHHOCTEM.

denepanbHbIi 3aK0H "TeXHHUYECKUH perjaMeHT O TPEOOBAHMIX IMOXKAPHOU O€301acHOCTH" OT 22 UIOJIs
2008 r. N 123-®3, craTbs 2, u. 28 [1]

3.20 mnoxapoomacHasi  curyauusa: CurTyanus,  XapaKTepU3YIOLIAsCS  BEPOSTHOCTHIO
BO3HMKHOBEHUS 110’Kapa ¢ BO3MOXKHOCTBIO JAJIbHEHILIEro ero pa3BUTHS.

3.2]1 mnokazaTesib IOKAPHOW ONACHOCTH: BenuuMHA, KOJMYECTBEHHO XapaKTEpHU3YHOLIas
Kakoe-I100 CBOMCTBO MOKapHOH ONACHOCTH.

3.22 npoexTHasi aBpapusi: ABapus, JUIsl IPEAOTBPAILEHUs KOTOPOM B IPOEKTE MPOU3BOACTBEHHOIO
00BEKTa MPEJYCMOTPEHbl CUCTEMbl oOecreueHusi Oe30MacHOCTH, TapaHTUpyloIue obecredyeHue
3aJJaHHOTO YPOBHS 0€301MacHOCTH.

3.23 pasrepMeTu3anusi Kak cnocod B3pbiBo3ammThbl: Hanbosiee pacmpocTpaHEeHHBIH CIOco0
M10’Kapo-, B3PbIBO3ALIUTHI 3aMKHYTOI0 00OpYJOBaHUs U MOMEIIEHUH, 3aKIIIOYAIOLIUIICS B OCHAIIEHUH UX
IPEJOXPAaHUTEIbHBIME MEeMOpaHaMu U (MJIM) APYTUMH Pa3repMETU3UPYIOIIMMHU YCTPOWCTBAMM C TaKOM
IUIONIA/IbI0 COPOCHOTO CEYEHMS], KOTOpasl IOCTaTOYHA JUIs MPEAOTBPAILEHUsI pa3pyLIeHUs 000pyJ0BaHUS
WIM TIOMEILEHUS OT pocTa U30bITOUHOTO JJaBJICHUs IIPH CTOPAHUU FOPIOYUX CMECEH.

3.24 pa3mep 30HbI: [IpOTSHKEHHOCTD OrpaHUYEHHON KaKMM-IM00 00pa3oM 4acTH MPOCTPAHCTBA.

3.25

colnuaNbHbIN MoKapHbIN puck: CTeneHb ONAaCHOCTH, BeyIlel K THOeH TPYIIbI JIOCH B
pe3ylibTaTe BO3ACUCTBHS ONACHBIX (PAKTOPOB IMOXKapa.

denepanbHbIil 3aK0H "TEeXHHYECKUI periaMeHT O TPEOOBAHMAX MOXKAPHOU 0€301acHOCTH" OT 22 UIOJIs
2008 r. N 123-®3, ctatbs 2, 4. 43 [1]

3.26 cuenapuii pa3BuUTHUSl moxkapa: Mojaenb MOCIEI0BATEILHOCTH COOBITUM C OMPEIeTICHHOU
30HO BO3/IEHCTBUS OMACHBIX (DAKTOPOB Ha JIIOJIEH, 3JaHHs, COOPYKEHUS U TEXHOJIOTUYECKHE MPOIECCHI.

3.27 TexHosornyeckuii mpomecc: YacTh NPOU3BOJCTBEHHOTO TIpOIleCcca, CBSI3aHHAs C
NEHCTBUSMH, HAMPaBIEHHBIMU HAa W3MEHEHHE CBOWMCTB U (WJIHM) COCTOSIHMSI OOpallaromInuxcsl B MpoIecce
BEILIECTB U U3ECITUHN.

3.28

TeXHoJIoru4yeckasi cpeaa: BemniectBa 1 MaTepuabl, oOpalaronecs: B TEXHOJOTHYECKOH amaparype
(TEXHOJIOTUYECKOH cucTeme).

®enepanbHblif 3ak0H "TeXHUUECKUH perJaMeHT o TpeOoBaHUIX MokapHOi Oe3onacHocTU" OT 22 UroJIs
2008 r. N 123-®3, cratbs 2, 4. 3 [ 1]

3.29 TexHoJiOrM4YecKasi ycTaHOBKa: IIpoM3BOACTBEHHBIN KOMIUIEKC 3/JaHHN, COOPYKCHHH WU
Hapy>KHBIX YCTaHOBOK, PACIIOJIOKEHHBIX Ha OTAEIBbHOM IUIOMIAJIKE IPEANPUATHS U IPEAHA3HAYEHHBIN IS
OCYIIECTBIIEHUS TEXHOJIOTMYECKOT0 MpoLecca IPOU3BOACTBA.

3.30 WHTEHCHUBHOCTh TEIUIOBOI'O H3JIYy4eHHUS (, kBt/M?: KOIHYECTBO TeIUIOTHI OT roxapa,
npuxozsmeecs (Maaaroliee) Ha eAUHUIY MIIOMAa 00IydaeMol MOBEPXHOCTH KOHCTPYKIIMU B €TUHUILY
BPEMEHU.

4 O01Me MoJI0KeHus

4.1 Ilpm  TEXHHKO->KOHOMHYECKOM  OOOCHOBAHHWU  CTPOUTENHCTBA,  MPOECKTUPOBAHUU
TEXHOJIOTHYECKOTO  Tpollecca M pa3MEIIEHWH  TEXHOJOIMYECKOro  00OpylOBaHMS  JIOJIKEH
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npeaycMaTpUBaThCs KOMILIEKC Mep 10 00eCIeUeHUI0 OKapHOH 0€30IacHOCTH.

4.2 OueHKy noxapHoi 06€30M1aCHOCTH NPOU3BOACTBEHHBIX OOBEKTOB OCYIIECTBIISIIOT C MOMOILBIO
KPUTEPUEB:

- IHIUBUAYAIbHOIO IT0’KaPHOI0 PHUCKA;

- COLIMAJIBHOTO MOXAapHOI'0 PUCKA;

- pErIaMEeHTUPOBaHHBIX [1APAMETPOB MOXKAPHOHN ONTACHOCTH TEXHOJIOIMYECKUX IPOLIECCOB.

4.3 ObecneueHue MoKapHOH OE30MACHOCTH TEXHOJIOTHYECKUX MPOLIECCOB JOHKHO OBITh OCHOBAHO
Ha aHAJIM3€ UX M0KApHOU OIIaCHOCTH.

AHaIn3 MOKapHOH OMACHOCTH MPOU3BOACTBEHHBIX OOBEKTOB JOKEH MPeyCMaTpUBaTh:

- aHaJIM3 I0XXKapHOM ONACHOCTH TEXHOJOTMYECKOM Cpelbl M IapaMeTpoB TEXHOJOTMYECKHX
IIPOLIECCOB HAa IPOU3BOJCTBEHHOM OOBEKTE;

- OIpElEeICHHUE IEepPEeYHs I0XKApOOINACHBIX aBApUIHBIX CUTyallMd W IApaMeTpoOB UL KaXA0ro
TEXHOJIOTMYECKOI0 IIPOLECCa;

- ONpEIEJICHHE INIepe4yHs INPHUYMH, BO3HMKHOBEHHE KOTOPBIX IIO3BOJSET XapaKTEpU30BATh
CUTYAIMIO KaK MOXapOOIaCHYI0 JJIs KaX/10I0 TEXHOJIOTHYECKOT0 Mpoliecca;

- TOCTPOEHHUE CIIEHApHEB BO3HMKHOBEHMS M DPa3BUTHS I10XKapOB, MOBJIEKIIMX 3a co00l rubeinb
JIIOJIEH.

4.4 Ananu3 noxapHoO# ONaCHOCTU TEXHOJIOTHYECKUX IIPOLIECCOB MPEAYyCMaTPUBAET COMIOCTABICHHE
NoKa3aTelel IOKapHOW OINAacCHOCTH BEUIECTB W MaTEpUalIoB, OOpPALIAIONIMXCA B TEXHOJOTMYECKOM
IIpOLIECCE, ¢ TapaMeTpaMM TEXHOJIOTHYECKOro IpoLecca.

4.5 OrmnpeneneHue TOXKAPOOIMACHBIX CHUTyallMi Ha TPOU3BOJCTBEHHOM OOBEKTE JOJKHO
OCYILIECTBIIATHCS. HA OCHOBE aHAJIM3a M0’KAPHOM ONACHOCTU KaKIOT0 M3 TEXHOJIOIMYECKHX IPOLECCOB U
pelycMaTpuBaTh BbIOOp CUTyallMi, NpU peaau3aluud KOTOPBIX BO3HUKAET OMACHOCTh JJISl JIIOJEH,
HaXOJAUIMXCS B 30HE MOPaKEHHUS ONMACHBIMHM (PAaKTOpPaMU MOXKapa U CONYTCTBYIOUIMMHU IPOSBICHUSIMHU
omacHbIX (akTopoB moxapa. K mokapoomacHbIM CHTyalHusM HE OTHOCSTCS CHUTYalldd, B pe3yjbTare
KOTOPBIX HE BO3HHMKAET ONACHOCTb JUIS JKU3HU U 30POBBS JIIOACH. DTU CUTyallud HE YUUTBIBAOTCS NPU
pacuere moKapHOIo pHUcCKa.

4.6 Jlnsg KaxaoW MNOXApOOMAacHOM CUTyallMM Ha MPOHM3BOJCTBEHHOM OOBEKTE JIOJKHO OBITh
IPUBEICHO OINHMCAaHWE MPUYMH BO3HHWKHOBEHHS W pAa3BUTHUS IOXKAPOOIMACHBIX CUTYyallUd, MECT HX
BO3HUKHOBEHUS U (DaKTOpOB Mo’kapa, MPEJCTABISAIONIMX OMACHOCTh JUIS JKU3HU U 3/I0pOBbs JOJIEH B
MecTax UX MpeObIBaHUS.

4.7 Jlns ompeneneHuss NPUYMH BO3HMKHOBEHMS I10’KapOOMACHBIX CHUTYallUd JOJDKHBI OBITH
oInpezeNieHbl COOBITHS, peanu3alus KOTOPBIX MOXET IMPUBECTH K OOpa3oBaHHUIO TOprOYel cpenbl U
MOSIBJICHUIO HCTOYHUKA 3aKUTaHMSL.

4.8 AHanu3 MOXXapHOM OMACHOCTU TEXHOJOTUYECKUX IPOIECCOB TOJDKEH OBITh OCHOBOHM ISt
OINpeCNeHUsT KOMIUIEKCA MEPONPHUITHM, HM3MEHSIOIMMX MapaMeTpbl TEXHOJOTMYECKOro Ipolecca [0
YpPOBHSI, 00€CTIEUNBAIOIEr0 JOMYCTUMBIH MOKAapHBIM PUCK.

4.9 OueHka omacHbBIX (aKTOPOB MOXKapa, B3pbIBA JJS PA3IMYHBIX CIIEHAPUEB HUX pPa3BUTHS
OCYIIIECTBIISIETCSI Ha OCHOBE COINOCTaBJIEHUS HH(POpPMAIMU O MOJEIMPOBAHUM JWHAMUKHU OMNACHBIX
(dakTOpOB Mo’Kapa Ha TEPPUTOPUU MPOU3BOJCTBEHHOTO OOBEKTA M NMPHJIETAIONIEH K HEMY TEPPUTOPUHU U
uHGOpMallMM O KPUTHYECKUX JJIs JKU3HU M 3J0pOBbSl JIIOJEH 3HAYEHHSIX OINacHBIX (PaKTOpOB
AHAIN3UPYEMBIX M10XKapa, B3pbIBa.

4.10 OueHka TOCIEICTBUA BO3JCHCTBUS OMACHBIX (PAKTOPOB IMOXKapa, B3phIBAa Ha JIFOACH IS
pa3MYHBIX CLEHApUEB pPa3BUTUs I0OKAPOONACHBIX CHUTyallUd IpeaycMaTpUBacT ONPEIECIIEHHE 4YHcia
JIOJIeH, MOMaBIIKX B 30HY MOPaKEHUs OMacHBIMU (paKTOpaMu MoKapa, B3pbIBa.

4.11 B cnyyae HEBO3MOXHOCTH NIPOBEJCHMS OLICHKM IIOKAapHOIO pHUCKAa (Hampumep, H3-3a
OTCYTCTBHSI HEOOXOJMMBIX JaHHBIX) JONYCKAaeTcsd HCIOJIb30BaHWE WHBIX (AETEPMUHUPOBAHHBIX)
KPUTEPHEB MOXKapHOI 0€30MacCHOCTH TEXHOJIOTMYECKHX MPOIECCOB (IOMYCTUMBIX 3HAUYCHUH MapaMeTpoB
ATUX TPOIECCOB).

4.12 Tlpu oleHKe MOKapHOM OMAaCHOCTH TEXHOJOTHYECKOro Mpolecca HEOOXOJUMO ONpPEeIeTUTh
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PacUETHBIM UJIM 3KCIIEPUMEHTAIIBHBIM ITYTEM:

- U30BITOYHOE JaBJIEHUE, Pa3BUBAEMOE IIPU CrOPAHUU Ia30-, 1apo- U MbUIEBO3AYIIHBIX CMEcEl B
MOMENICHUH (Tpusiokenue A);

- pa3Mep 30H, OTPAaHUYEHHBIX HUKHUM KOHLIEHTPALIMOHHBIM IIPEIETIOM PACIIPOCTPAHEHUS TNIAMEHU
(HKIIP) razoB u napos (npunoxenue b);

- HHTEHCUBHOCTH TEIUIOBOIO M3Iy4YCHHMs IIPH II0Kapax IpPOJIMBOB Ul COIOCTABIECHUSA C
KPUTHYECKUMH (IIPEAEIbHO JIOMYCTUMBIMU) 3HAYEHUSIMH HWHTEHCHUBHOCTM TEIUIOBOTO IIOTOKA JUIs
YyelloBeKa U KOHCTPYKIIMOHHBIX MaTepuainos (rpuioxkenne B);

- pa3Mephl 30HBI pacpOCTpaHEHUs 00J1aka rOPIOYUX T'a30B U IapOB IIPH aBapUU ISl ONPEEIICHUs
ONTHMAJILHOW PACCTAHOBKU JIIOJEH M TEXHUKM IIPHU TYHLICHMM I10’Kapa U pacdyeTa BPEMEHHU JOCTH)KCHHS
00JIaKOM MECT UX pacnojiokenus (npuiioxenne [);

- BO3MOKHOCTb BO3HUKHOBEHUS M IOPAXKAIOLIEE BO3JEHCTBUE OTHEHHOIO I1apa MU aBapuu AJIs
pacuera paJnycoB 30H MOPAXEHUS JIIOAEH OT TEIJIOBOI'O BO3JEHCTBUS B 3aBUCUMOCTH OT BHJA M MacChl
ToruuBa (npuioxenue J1);

- IapaMeTphl BOJIHBI JaBJIEHUSI IPU CTOPAHUU I'a30-, HApO- U MbUIEBO3YIIHBIX CMECE B OTKPHITOM
npoctpancTse (rpuioxenue E);

- mopaxarompe (aKTopel TMPH pa3pblBE€ TEXHOJIOTMYECKOTO OOOPYAOBaHUS BCIEACTBUE
BO3/IEUCTBUS Ha Hero ouyara noxapa (rnpuioxenue JK);

- UHTCHCHBHOCTb MWCIApPEHMsI TOPIOYMX JKUIKOCTEH M CHXKIKEHHBIX Ta30B Ha OTKPHITOM
IPOCTPAHCTBE U B OMelIeHuH (rpuiioxenne 1),

- IapaMeTpbl UCTEUEHUsS >KUJKOCTU U ras3a, a TakkKe pa3Mep CIMBHBIX OTBEPCTUH Ui TOPHOYMX
KHUJKOCTEH B IIOAJI0HAX, OTCEKAX U CEKLHUAX IPOU3BOACTBEHHBIX Y4acTKOB. [Ipu 3TOM 1utomane caIMBHOTO
OTBEPCTHUS JI0JKHA OBITH TaKOW, YTOOBI UCKIIOYMTH NEPEIUB KUAKOCTU uepe3 OOpT OrpaHMYMBAIOIIETO
YCTPOMCTBA U pacTeKaHHe XKUIKOCTHU 3a ero npenenamu (rnpuioxenue K);

- IapaMeTpbl [ApoOBBIX 3aBeC JUId MPEAOTBpAILlEHUsT KOHTAKTa Iapora3oBbIX cMeced ¢
UCTOYHUKAMU 3aXuranus (npuioxenue JI);

- KOHIIEHTPAlMOHHBIE MIPeiesbl pacpOCTPAHEHUS TUIAMEHH U1 TOPIOYUX cMecel, HaXOSIIIUXCs B
TEXHOJIOTHYECKUX ammaparax u obopynoBaHuu, omnpenenseMmsle cornacHo 'OCT 12.1.044. JlonmyckaeTcs
paccYUTBIBaTh KOHIEHTPAI[MOHHBIE ITPEAEIIBI COIIacHo [3];

- Ipyrue MoKa3aTelld M0XKapoB3phIBOONACHOCTH TEXHOJIOIMYECKOro Mpolecca, HeoOXOAUMBbIE s
aHaJIM3a UX OMACHOCTH.

BeiOop mnapameTpoB, HEOOXOAMMBIX JUISI OLEHKH IOKapHOM OMacHOCTH TEXHOJOTMYECKUX
IIPOLIECCOB, OCYIIECTBIISIETCS HA OCHOBE aHAIM3a CHEM(PHUKU UX MOKapHON OMACHOCTH.

4.13 K meponpuaTHsM IO CHUKEHUIO MIOCIIEICTBUN [T0Kapa, B3pbIBa CIEAYeT OTHOCHUTD:

- OrpaHUYEHHE PACTEKAHMSI TOPIOYMX JKUAKOCTEH IO 1LeXy, MPOU3BOJCTBEHHOM IUIOMIAJIKE WU
CKJIafy;

- YMEHbIIIEHNE NHTEHCUBHOCTHU HCIIAPEHUS TOPIOUUX KUIKOCTEH;

- ABapUUHBIN CIIMB TOPIOYUX KUJIKOCTEN B aBapUIHBIE EMKOCTH;

- YCTAaHOBKY OTHENpPErpaauTeiei;

- OTpaHUYEHNE MACChI OMACHBIX BEUIECTB IIPU XPAaHEHUH U B TEXHOJIOTMUECKUX alllapaTax;

- BOJSTHOE OpOILIEHNE TEXHOJIIOTUYECKUX alllapaToB U pe3epByapoB (1puioxenne M);

- (hermaTH3alKIoO TOPIOYUX CMECEH B armaparax U TEXHOJIOIMYeCKOM 000pyJOBaHUHY;

- BBIHOC IT0’KapO0NacHOro 000pyA0BaHUs B U30JIMPOBAaHHBIE TOMELICHUS;

- NMPUMEHEHHE YCTPOMCTB, CHM)KAIOLIMX JaBJICHHE B ammaparax 10 Oe30MacHOW BEIMYUHBI MPU
CrOpaHMHU ra3o-, Hapo- U NbUIEBO3AYLIHBIX cMecel (rpuioxenue H);

- YCTaHOBKY B TEXHOJOIMYECKOM OO0OpYAOBaHMHM OBICTPOJCHCTBYIOIIMX  OTKIHOYAIOIINX
YCTPOMCTB;

- OrpaHMYEHUE PACIPOCTPAHEHUs MOXapa, B3pbIBa C MOMOIIBI0 IPOTHUBOMOXKAPHBIX Pa3pbIBOB U
nperpaj ¢ TpedyeMbIM MpeesioM orHecTorkoctu (rpuioxenus [1 u P);

- IPUMEHEHNE OTHE3AIUTHBIX KPACOK U TOKPBITHIA;
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- 3aIIUTY TEXHOJIOTMYECKHUX IPOLECCOB YCTAHOBKAMHU 10KAPOTYILIEHUS;

- IPUMEHEHUE TI0KAPHON CUTHAJIM3AI[MU U CUCTEM OINOBEIICHUS U YIPABIICHHS 3BaKyallUeH JIt01en
IIPU [10XKApE;

- 00yueHue nepcoHana nNpearnpusaTHil cnoco0aM JIMKBUAALIMY aBapHil;

- CO3JIaHME YCJIOBMI I CKOPEHIIETro BBOJA B JCHCTBUE MOAPA3ACIICHUN ITI0KAPHOU OXPaHbI IIyTEM
YCTPOMCTBA MOABE3IHBIX IYTEW, IMOXKAPHBIX BOJOEMOB M  HApYXHOTO  IPOTHBONOXAPHOTO
BOJIOCHA0KEHHUSI.

4.14 PesynbTarThl aHajau3a MapaMETPOB MOXXAPHOM OMACHOCTH M MEPOIPHUATHH IO CHUXEHUIO
MOCJIECTBHI MOXKapa, B3pPbIBa IOJKHBI OBITh YYTEHBI P MMPOSKTUPOBAHUU IIPOM3BOJICTBEHHBIX 00OBEKTOB
pa3pa0oTKe IIJJaHOB TYIICHHUS T[OXapoB, a TakkKe IUIAHOB JIOKAJIM3alUd U JIMKBUJAIUH
[10>KapOB3PBIBOOIACHBIX CUTYALIMI U aBapuil.

5 Ilopsinok odecneyeHUs MOKAPHOH 0€30MACHOCTH TEXHOJIOTHYECKUX MPOLECCOB

5.1 IIpoeKTUpOBaHUIO TEXHOJIOIMYECKOro IIpolecca JOJDKEH MpEeAIIecTBOBaTh AaHaU3 €ro
HOYKapHOW OMAaCHOCTH.

5.2 AHanu3 1no>kapHOoW OMACHOCTH TEXHOJIOTHYECKUX IPOLECCOB JOJKEH BKIHOYATh:

- OmpeleNeHHe I0KazaTesiell MOXKapHOW ONAacHOCTH HCHOJB3YIOIUXCA B TEXHOJIOIMYECKOM
IIPOLIECCE BEILIECTB U MAaTEPUAJIOB B COOTBETCTBUH ¢ MeTouKaMH, pernamentupyeMbimu 'OCT 12.1.044;

- M3y4EHHUE TEXHOJOIMYECKOIro Mpolecca C LEbI0 ONpeleseHuss 000pyJOBaHUs, YYaCTKOB HIIU
MECT, TJ€ COCPEJOTOYEHbl TOpHYME MaTepuanbl WM BO3MOXHO 00pa3oBaHuE€ ra3o-, Hapo- u
IbIJIEBO3TYLIHBIX TOPIOUUX CMECEH;

-OIpeJIe]IeHHEe BO3MOXKHOCTH 0Opa3oBaHUsl TOproyeil cpeibl BHYTPHU IOMEIEHUH, anmapaToB U
TpyOOIPOBOJIOB;

- OIpEeJeIIEHNE BO3MOKHOCTH 00pa30BaHus B FOPIOYEN Cpelie HCTOUYHUKOB 3aKUTaHUs;

- HCCIIEZIOBAaHHE pa3IMYHBIX BAPMAHTOB aBapHii, MyTEHl pacrnpocTpaHEeHUs MoXapa U BbIOOp
BapHUaHTOB NIPOEKTHHIX aBapuii;

- pacyueTr KaTeropuu MOMEIIeHUH, 3JaHUil M HapYyXHBIX YCTAHOBOK IO B3PBIBOMOKAapHOU M
MOXapHON OMAaCHOCTH;

- ONpe/IelIeHne COCTaBa CUCTEM MPEJOTBPAIEHUs MOKapa, B3pbIBa U MPOTHUBOINOKAPHOM 3allUThI
TE€XHOJOTMYECKUX IPOILIECCOB;

- pa3paboTKy MEpOIpHUATUH MO TMOBBIIICHUIO MOXXapHOW O€30MacHOCTH TEXHOJIOTHYECKHX
IIPOLIECCOB U OT/IEIbHBIX €0 YUaCTKOB.

5.3 TloxapHasi OMaCHOCTh TEXHOJOTNYECKUX ITPOLIECCOB ONPEIENSIETCS HA OCHOBE U3yUEHUS:

- TEXHOJIOTHYECKOI'0 PETJIaMEHTa;

- IPUHIUIHAIBHON TEXHOJIOTUYECKON CXEMBbI IIPOU3BOJICTBA POAYKIIIH;

- TOKa3zaTeledl IMOXKapHOW ONAacHOCTH BEIIECTB W  MaTepuasioB, OOpallalolmuxcs B
TEXHOJIOTMYECKOM TPOLIECCE;

- KOHCTPYKTHUBHBIX OCOOEHHOCTEH anmnapaToB, MalllMH U arperaTos;

- CXEMbI pacloJIOKEHUS B II€Xe, Ha Yy4YacTKe WJIM OTKPBITOH IUIONIaJKe MOTEHIIMAIbHO
M0’KapO0NacHoro o0opya0BaHuUs.

54 ]Jlns OUEHKH NOXapHOW Oe30MacHOCTH TEXHOJOTMYECKOro Ipolecca TEeXHOJIOTHYECKUN
perJaMeHT JIOJIKEH BKJIH0YaTh:

- JAHHbIE IO pEleNnType M OCHOBHBIM XapaKTEPUCTUKAM BBIYCKaeMOH NPOIYKIIUHU, CHIPbS,
MaTepuaioB U MOJYNPOAYKTOB (cOCTaB, (U3MKO-XMMHUYECKHE CBOICTBa, IIOKa3aTead MOXapHOM
OTIaCHOCTH, TOKCUYHOCTH);

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

- uHbOpMALMIO O MapaMeTpax TEXHOJOTHYECKOro pekuma (IaBlieHHe, TeMIlepaTypa, COCTaB
TEXHOJIOTHYECKOH Cpeibl);
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- IOPSAJIOK IPOBEJEHUS TEXHOJIOTUUYECKUX ONEepaLuii;

- CBEJICHUS O CPEIICTBAX KOHTPOJIA 32 TEXHOJIOTHYECKUM IIPOLECCOM;

- TpeOOBaHMS K M0KapoOE30M1acCHOMY BEICHUIO TEXHOJIOTHYECKOTO MpoIiecca, IpeI0TBPALIaoIIne
BO3MOXKHOCTh BOSHUKHOBEHHUS II0KAapOB U (MJIM) B3PBIBOB.

[Ipy wW3ydeHMM TEXHOJIOIMYECKOIO perjlaMeHTa CleAyeT paccMaTpuBaTb BCE CTaluu
TEXHOJIOTMYECKOI0 IIpoLecca OT MOATOTOBKH CBIPbs M 1O BBIITYCKAa FOTOBOM MPOIYKIUH.

5.5 Jlna aHanu3a IOXKapHOM OINACHOCTH TEXHOJOTMYECKOro Ipolecca MPUHIMUIHAIBHAS CXEeMa
IIPOM3BOJCTBA MPOAYKLIUU IOJDKHA ONPENENATh IMOCIEAOBATEIbHOCTh TEXHOJIOIMYECKUX ONEpALMH IO
IPEBPALICHHUIO ChIPbsi B T'OTOBYIO IPOAYKIIMIO, ITapaMeTphbl TEXHOJIOTMYECKOIO PEKMMa, MECTa BBOJA B
IIPOLIECC CHIPbsI U BCIIOMOTaTENIbHBIX BEECTB, MECTA MOJIYyYEHHS MOIYIIPOLYKTOB U TOTOBOW IPOLYKIIUH.

5.6 [lanHble O IOKapOB3pPHIBOOINIACHBIX CBOWCTBAX IPEACTABISAIOTCSA AJIS BCEX MMEIOUIMXCA Ha
IIPOU3BOJICTBE ONACHBIX BEILECTB, MATEPHAIIOB, CMECEH, IIOIYNIPOLYKTOB U TOTOBOM MPOAYKIIMH C YYETOM
OCOOCHHOCTE! M mapaMeTpoB TEXHOJIOIMUYECKOIo Mpolecca (JaBieHUs, TEMIEpaTypbl, COCTaBa
OKHCIIUTEIBHON CPEeNibl U T.I1.).

5.7 B KOHCTpYKUMH TEXHOJOTMYECKMX ammnapaToB, MAIIMH M arperaToB JOJDKHBI OBITh
IPEIYCMOTPEHBI MEPBI 3aLIUTHI OT MoXKapa U (MJIM) B3pbIBa, 00ECIIEUUBAOLINE MTOKAPHYIO O€3011aCHOCTh
uX paboTHlI.

5.8 Pa3paboTka TEXHOJIOTMYECKOTO OOOPYJOBAaHUS U CBA3AHHOTO C HHUM TEXHOJIOTMYECKOIO
npouecca, paselieHue TEXHOJOTMYECKOM CXeMbl Ha OTAEJIbHBIE TEXHOJOrMYecKue OJIOKu, ee
anmnaparypHoe oQopmieHHe, BbIOOp THUMA OTKIIOYAIOIIMX YCTPOHCTB W MECT MX YCTaHOBKH, CPE/ICTB
KOHTPOJIS, YIPABJICHUS W MPOTUBOABAPUIHON 3aIlIUTHI JTOJDKHBI OCYIIECTBIISATHCS C Y4ETOM TpeOOBaHUI
HOXKapHOW 6E€30IaCHOCTH.

5.9 Ilpu HaMYMK B TEXHOJIOTHYECKOM 000PYIOBAHNY TT0KAPOOTIACHBIX, TO’KAPOB3PHIBOONACHBIX U
B3pBIBOOIIACHBIX TEXHOJIOTMYECKUX CpeJl WM BO3MOKHOCTU MX O0Opa3oBaHMs JOJDKHBI Pa3padaThIBaTHCS
MEpOTPHUATHS 10 00ECTICUYCHHIO MTOKAPHON OE30MaCHOCTH.

5.10 TexHonoruyeckoe 060py0BaHUE U CBSI3aHHBIE C HUM TEXHOJOTHYECKUE MPOLECCHI TOJIKHbI
pa3pabarbIBaThCs TaK, YTOOBI IPEJOTBPATUTh BO3MOKHOCTD B3pbIBA U (WJIK) IOKapa B 000pyI0BaHUH NPU
perlaMeHTHPOBAHHBIX 3HAUEHUSAX UX IapaMeTPOB B HOPMaIbHOM pexuMe paboThl. PernamenTrpoBaHHbIe
3HAUEHUsl IapaMeTpPOB, OIPEAEISIOUINX IOXKAPHYI0 OMACHOCTh TEXHOJIOIMYECKOro OO0OpYIOBaHUS M
npouecca, JONYCTHMMBIM JHana3oH HMX W3MEHEHUH, OpraHu3alus IpPOBEACHMs IpolLecca JIOJIKHBI
YCTaHABIMBAThCA Pa3pabOTUMKOM OOOpYIOBaHUS M TPOIECCa HAa OCHOBAHUHU JAHHBIX O MPEAEIBHO
JOIYCTUMBIX 3HA4EHMSIX IapaMeTpoOB WJIM MX COBOKYIHOCTH I Y4YacTBYIOUIMX B IIpOLECCE
TEXHOJIOTHYECKUX CPE/I.

5.11 KoHCTpyKIMsI TEXHOJIOTMYECKOTO OOOpYIOBaHMS W YCIOBUS BEIEHUS TEXHOJIOTHYECKHX
IPOLIECCOB JOJDKHBI NPEAyCMaTpUBaTh HEOOXOJUMBIE PEXUMBI M COOTBETCTBYIOLINE WM TEXHUYECKUE
CpeACTBa, TNpeAHAa3HAYECHHbIE U CBOEBPEMEHHOTO OOHApYXEHUS BO3HHUKHOBEHHUS I0OXKAPOOMACHBIX
aBapUIHBIX CUTYallUil, OrpaHUYEHMS] UX JAIbHEUIIEr0 pa3BUTHS, a TAKXKe /Il OTpaHUYEHUS TOCTYIUICHUS
TOPIOYUX BELIECTB U MAaTEPUAIOB M3 TEXHOJIOIMYECKOI0 000PYAOBAaHUS B 0Yar BOZMOXKHOTO MOKapa.

5.12 OneHkKy OMacHOCTM BO3HMKHOBEHMS IOXapa M IMyTed €ro pacnpoCTpPaHEHUs IMPOBOASAT C
IIOMOIIIBIO CXEM PpAaCMOJIOXKEHUsI TO0XKApOOHMacHOro 000pyIOBaHMSA, TMOCTPOCHHBIX HAa OCHOBE IIJIAHOB
MPOU3BOJICTBEHHBIX 3aHUH, YCTAHOBOK, 3TAKEPOK U MOMELICHHH.

Ha cxemax u kapTax yKas3blBaroT:

- MecTa BO3MOKHOT'0 00pa30BaHUs rOpIOYei cpebl;

- Y4aCTKH BO3MOXHBIX I10KapOOIAaCHBIX aBapHii;

- BEPOSITHBIE HCTOYHHUKH 3a)KUTaHUS;

- IIyTH PacpOCTPAHEHUS OTHS P IOKapE;

- IPeIyCMOTPEHHbBIE POEKTOM MEpPHI 3aLUThl YYACTKOB, Y3JIOB H allapaToB OT M0apa 1 B3pbIBa.

5.13 Ha ocHOBe aHa/in3a, MPOBEIEHHOTO B COOTBETCTBUU € 5.2-5.6 u 5.8, pa3palbaThIBalOT CHCTEMY
Mep M0 MPEeAOTBPAILEHHUIO MT0Kapa U MPOTUBOMOKAPHOHN 3alIUTE TEXHOJIOTMYECKUX MPOLIECCOB.

[Tpu 5 TOM HEOOXOAMMO JIOTIOJIHUTENBHO YUUTHIBATD:
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- BO3MOKHOCTh 00pa30BaHMs JIOKAJIbHBIX TOPIOUMX CMECEH y MECT BbIX0/1a IapOB, I'a30B U MbUICH B
MOMEILEHHUE Y anmnapaToB, IOCTOSHHO WM BPEMEHHO COOOLIAIONINXCS C BHEIIHEH CPeIoi yepe3 OTKPBIThIE
JIIOKM, JIbIXaTeNbHbIE JMHUM, IPEJOXPAHUTENIbHBIE KIIANlAaHbl WJIM HMMEIOIIHME OTKPBITHIE IOBEPXHOCTU
UCIIapEeHUs;

- Haimuuue U S(P(PEKTUBHOCTh AaCIUPALUOHHOM CHUCTEMbI, MPOAYBKH WHEPTHBIM Ta30M U
OJIOKMPOBKH aIllapaToB MEPUOJUYECKOTO NEHCTBUS, 3arpy3ka U pas3rpy3ka KOTOPBIX COMPOBOXKIACTCS
OTKPBITHEM JIIOKOB U KPBILIEK;

- 3(QdeKTUBHOCTh OTBOJHBIX JHMHHH Yy ammapaToB M €MKOCTEH, OCHAIICHHBIX JAbIXaTeIbHBIMU
yCTpOMCTBaMHU, IPEOXPAHUTEIBHBIMU KJIallaHAMH, YCTPONCTBAMH PyYHOT'O CTPaBIMBaHMUS;

- paboToCcrocOOHOCTh U 3(PPEKTUBHOCTh CUCTEM YIIABJIMBAHUS Ia30B U MAPOB, YCTPOUCTB MPOTUB
NEPENOHEHUSI U PACTeKaHMUs XKUAKOCTEH, MPUOOPOB KOHTPOJS M PETyIHUpOBaHHUS TEMIEpaTyphl MpU
SKCIUTyaTallMu OTKPBITBIX €MKOCTEH, 3aII0JIHEHHBIX TOPOYUMU KUAKOCTIMU;

- HaJeKHOCTh MPHHATBIX CIOCOOOB YIUIOTHEHHUS CAJIBHUKOB, HEOOXOIMMOCTH NPUMEHEHUS
MECTHBIX OTCOCOB U OJIOKMPOBKM BBITSOKHOW BEHTWIALMUU TpU paboTe HACOCOB Ui NEpEeKauKH
JIETKOBOCIUIAMEHSIOIMXCS] U TOPIOYUX KUAKOCTEH, CKUKEHHBIX Ta30B U KOMIIPECCOPOB.

5.14 Ilpu Hanuuuu anmapaToB U 00OPYIOBaHUS, pabOTAONIUX MO/ BAKYyMOM WJIHA B KOTOPBIX IO
YCIOBUSAM TEXHOJOTUYECKOI0 MPOIIECCa UMEIOTCSI CMECH MOPIOYMX BEIIECTB C OKUCINUTENEM, HEOOX0AUMO
ONPEIETUTh:

- BOBMOXHOCTb U YCJIOBHS 00pa30BaHus B alapaTe rOpPrOYnX CMECEH;

- He0OXOIMMOCTh KOHTPOJISI 32 COCTABOM CPEJIbI B armapare;

- HeoOXOIMMOCTh B aBTOMATHYECKHX CPEACTBAX MpeaylnpexkacHuss 00 00pa30oBaHUHM TOPIOYHX
cMecel;

- BO3MOXXHOCTb JIOKQJIM3ALlUU TOPIOUNX CMECEH;

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

5.15 Jyst pa3paboTKH MEPOTIPUATHI IO OOSCIICUSHHUIO MTOKAPHOW 0€30MACHOCTH TEXHOJIOTHIECCKIX
MIPOLIECCOB CIIEAYET PACCMOTPETh BCE BUJIbI MCTOUYHUKOB 3a)KUTaHUsS, KOTOPHIE MOTYT BCTPETHUTBHCS B
IIPOU3BOJICTBEHHOM IIPOILIECCE.

[Tpu 3TOM HE0OX0AUMO:

- YCTaHOBUTh, KaKu€ TEXHUUYECKHUE PELICHHs IpeaycMaTpuBaloTCAd MJIi TOro, 4TOObI JaHHBIN
anmapar Uil yCTPOMCTBO CaMU He CTajM MPUYMHON BOZHUKHOBEHHMS MOKapa U (WJIK) B3pbIBA, OLEHUTH UX
3 PEeKTUBHOCTD U HAJIEKHOCTH;

- IIpY HaJM4YUU amlapaToB, UMEIOUIMX BBICOKYIO TEMIIEpAaTypy HapyXHOW MOBEPXHOCTU CTEHOK,
OTIPEAEIUTh BO3MOXKHOCTh BOCIIJITAMEHEHMSI TOPIOYMX CMECEH ydacTKaMH, He UMEIOIIUMHU TEeTIOU30JI U
B CJIy4ae aBapui;

- YCTaHOBUTH NEPEYEHb BEILIECTB M MAaTEpUAOB, KOTOPBIE IO YCIOBUSM TEXHOJIOIMUECKOTO
npoliecca HarpeBalOTCS BBILIE TEMIIEPaTypbl CaMOBOCIUIAMEHEHHS W TpPU aBapUMHBIX BbIOpocax H3
anmnaparoB CIIOCOOHBI BOCIUIAMEHSTHCS ITPU KOHTAKTE C OKPYKAIOIIUM BO3J1yXOM;

- ONpeAeNuTb, NPUMEHSIOTCS JH B TEXHOJOTMYECKOM IpOLIECCe BEIEeCTBa, CIOCOOHBIE
BOCIUIAMEHATBCS TPU KOHTAaKT€ C BOJOM WM JPYIMMHM  BELECTBaMH, OOpallalolMMHCS B
TEXHOJIOTMYECKOM IPOLIECCE;

- IPOAHAIN3UPOBATH BO3MOKHOCTH 00pa30BaHUs U HAKOIUIEHUSI MTUPO(OPHBIX OTIIOKEHUH;

- BBISIBUTh HAJIMYME B TEXHOJOTMYECKOM IIPOLECCE BEIECTB, Pa3JIaralolluXcsl C BOCIUIAMEHEHNEM
IIpU HarpeBe, yJaape, TPeHUH WM CaMOBO3TOPAIOIIMXCS Ha BO3/IyX€ MPU HOPMAIbHBIX YCIIOBUSX;

- TpeNOoTBpPaTUTh MOMNMaJaHUuE MeTaula M KaMHEHd B MallMHbl M anmaparbl ¢ BpallaloluMUCH
MeXaHu3MaMH (MEeIIaKHi, MEJIbHUILIBI, TPOOMIIKH, ITHEKH U T.II.) IPU HAJMYNUU B HUX FOPIOYEH cpebl;

- TOpeoycMOTpeTh TaM, TJA€ JTO Heo0XOAMMO, MpPHUMEHEHHE HCKpOoOe30macHoro u
B3PbIBO3AIIUIIEHHOTO AIEKTPOOOOPYI0BAaHUS U IPYTOro TEXHOJIOTMYECKOro 000py10BaHuUs;

- IPEeLyCMOTPETh CPEICTBA KOHTPOJS M 3alUTBhl OT IEPErpeBa MOJABMKHBIX YacTel MalluH U
anmnaparos;

- OLICHUTHb BO3MOXXHOCTb 3a)KUTaHUS TOPIOYMX CMECEW OT TEIJIOBOTIO IPOSBIEHUS JIEKTPUUECKON
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SHEpPruM (UCKpBI U IYTU pa3MbIKaHUS, KOPOTKUE 3aMbIKaHUs, TOKU MEPETPY3KHU, IEPETPEB AEKTPUUECKUX
KOHTAKTOB, HArpeB 3JIEMEHTOB 00OpPYNOBaHMs MHIYKIMOHHBIMM TOKAMH M TOKaMHU BBICOKOW 4acTOTBHI,
yZapbl MOJIHUU U pa3psi/ibl CTATUUECKOIO JIEKTPUUECTBA);

- OIpENeNuTh COOTBETCTBHE CHJIOBOIO, OCBETUTEIBHOIO U JPYroro »3JeKTpooOOpYyIAOBaHUS
KJIaccaM B3pBIBOONACHBIX U M0>KapPOOIIACHBIX 30H HA OCHOBaHHUHU TpeOOBaHM [4];

- IPEJOTBPAaTUTh BO3MOXKHOCTh IPOHUKHOBEHHUS I'a30B U IIaPOB U3 B3PBIBOOIIACHBIX IIOMELICHUN B
IOMEILIEHUSI C  HOPMaJbHOM  Cpedod, B  KOTOPbIX  MCHOJb3YEeTCS  HEB3PBIBO3ALIUILEHHOE
3JIEKTPOOOOPYIOBAHUE U MTPEYyCMOTPETh COOTBETCTBYIOIIME MEPHI 3AILUTHI;

- pa3zpa0oTaTh NP HEOOXOAWMOCTH HMHBIE TEXHMUECKHUE PELIEHUS IO 3alIUTE€ TEXHOJIOTMYECKHX
IPOLIECCOB OT BOZHUKHOBEHHUS II0KApOB U B3PBIBOB, IPEyCMaTPUBAIOLIME [TPEJOTBpalleHe 00pa30BaHuUs
FOpPIOYMX CPell U UICTOUHUKOB 3aKUTaHMSL.

5.16 Ecnu npuMeHseMas B TEXHOJIOTMYECKOM IIPOLECCE CHCTEMa INPEAOTBpAIlCHUs I0Xapa He
MOXeET O0OeCHeuuTh B CiIy4ae ero BO3HMKHOBEHHS U PpACIpPOCTPAHEHHUS HA COCEIHUE YYAaCTKU U
000py/I0BaHUE YCTAHOBJICHHbIE KPUTEPUU MOKAPHOH O€30M1aCHOCTH, TO U1l TEXHOJIOTMYECKOTo Ipolecca
HE00X0IuMO pa3zpadoTaTh MEPOIIPUITHS 10 €r0 MPOTUBOIIOKAPHON 3aLUTE.

5.17 IlpoTuBonoxapHast 3alI1Ta TEXHOJOTMUECKUX MPOLIECCOB JOJDKHA 00ECTIeUMBATHCS:

- TPUMEHEHUEM YCTAaHOBOK MOXKapOTYIIEHUS W BOASHOTO OpPOIICHUS (IpU HEOOXOAMMOCTH -
aBTOMAaTHUYECKUX) U COOTBETCTBYIOILMX BUJIOB MOKAPHOM TEXHUKU;

- INPUMEHEHMEM aBTOMAaTHMUYECKHUX YCTAaHOBOK II0)KAPHOM CHUTHAJIM3ALlMM U OIOBEIICHUS U
YIPaBJIECHUS 3BaKyallUeH IIPU M0XKApPE;

- yCTpoMCTBaMM, OTPaHUYMBAIOIMMHU PACIIPOCTPAHEHHE 10XKAPa;

- TPHUMEHEHUEM  CTPOMUTEIBHBIX KOHCTPYKLHMH C  pErjIaMEHTUPOBAaHHBIMM  IpEJesIaMU
OTHECTOMKOCTH U KJIACCAMU KOHCTPYKTUBHOM IT0’KAPHOM OIIACHOCTH;

- opraHu3alnueil CBOEBPEMEHHOM 5BaKyalluM JIIOJeW M CHaOKEHHEM IepcoHaja CpeAcTBaMHU
KOJIJICKTHBHOM M MHIMBUAYAJIbHOW 3allIUTHI OT OMACHBIX (DAKTOPOB MOXKapa.

5.18 OrpanuyeHue pacnpocTpaHeHus MoXkapa JOHKHO 00eCeunBaThCs:

- YCTPOMCTBOM IPOTUBOMOXKAPHBIX MPErpas;

- YCTaHOBJIEHUEM IPEAEIBHO JTOMYCTUMBIX IUIOIAECH IPOTUBONOKAPHBIX OTCEKOB M CEKIIMIA;

- YCTPOMCTBOM aBapUIHOIO OTKIJIFOUEHUSI TEXHOJIOTUYECKUX YCTAHOBOK M KOMMYHUKAIIN;

- NPUMEHEHUEM CPEICTB, NPEJOTBPAIIAOIINX WIM OIPaHMYMBAIOIIMX pPAa3IMB U PACTEKAHHE
JKUJKOCTEN IIPU aBapUITHOM CUTYallUH;

- IPUMEHEHUEM OTHENPETPAKIAAOIINX YCTPONCTB.

5.19 BpiOop orseTymamux BELIECTB, COCTaBOB M AaBTOMAaTHMYECKHX YCTAaHOBOK IOKapHOM
CUTHQJIN3ALMHU, KOJHMYECTBA, OBICTPOJNEHCTBHS M TPOU3BOAUTEIBHOCTH YCTAHOBOK MOXKapOTYIIEHUS
cleyeT NPOBOJWUTH HA CTAaJUU TPOEKTHUPOBAHUS TEXHOJOTMYECKHX IPOILIECCOB B 3aBHUCHUMOCTH OT
(U3UKO-XMMUYECKUX CBOMCTB MepepadaThIBaeMbIX BELECTB U CPEJCTB TYIIECHHUS U CLIEHAPUEB NMPOEKTHBIX
MOKapOoB.

B cnyuae M3MEHEHUS TEXHOJIOTMYECKOIO IpOIEcca WM OTHENIBHBIX €ro Olepauuil clegyer
nepecMaTpuBaTh BBIOOP CPEACTB U CIIOCOOOB MPEAOTBPAILIEHHUS TI0Kapa U MPOTUBOMOKAPHOM 3aIIUTHI.

[Ipu >TOM mnpUMeEHseMble BUABI TMOXKAPHOH TEXHMKH JOJDKHBI oOecneunBaTh 3(h(eKTuBHOE
TYIICHHE MOXKapa 1 ObITh O€30TaCHBIMH JIJIS JTFOJICH.

520 Ecam mpu mnoskape BO3MOKHO T'OPEHME HECKOJIBKMX Ppa3IM4HbIX TOPIOYMX BELIECTB U
MaTepuasoB, OTIMYAIOLIUXCS JPYr OT JApyra MOXapOoONaCHBIMH CBONCTBAMH U XapaKTEepPUCTUKAMH
HEOOXO/IMMBIX CpPEACTB TYLIEHHS, TO pacueT M MPOEKTHMPOBAHHWE YCTAHOBOK IOKAPOTYIICHUS JOJKHBI
OBITH IPOU3BEJIEHBI 110 HanboJee HeOIAroNpUATHOMY JJIs TMKBUJAINH 110Kapa BEIIECTBY WM IPOAYKTY.

Ecin no ycnoBusM COBMECTMMOCTH OTHETYIIAIIMX BELIECTB C TOPHOYMMHM MaTepualaMu
Ha3HayeHHe OOIIEero Jjs BCeX OTHETYHIAIlero areHTa Helesnecoo0pa3sHo, TO AOMYCTUMO NpPUMEHEHUE
HECKOJIbKMX OTHETYyLIAIMX BewecTB. [Ipyu 3ToM roproumne BemecTsa, HE COBMECTUMBIE C TEM MJIM UHBIM
OTHETYLIAIIUM COCTaBOM, JOJDKHBI OBITh MPOCTPAHCTBEHHO OT/AEJICHBI WM BBIHECEHBI B OTAEIbHBIC
MOMEILEHUS.
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Ipuiio:xkenue A

MeTtoa pacuera H30LITOYHOI0 AAaBJICHUSI, Pa3BUBA€MOI'0 IIPU CrOPaHUU ra3o-, mapo- u
NbLJIEBO31YHIHBIX cMmeceil B moMeIleHun

A.1 Bb10op 1 000CHOBaHME PACYETHOI0 BAPHUAHTA

A.1.1 Ilpu pacdyere KpuUTEpHUEB B3PHIBONOXAPHON ONACHOCTU B KAayE€CTBE PACUETHOIO CIIELYET
BbIOUMpaTh HauboJiee HEONArONMPUATHBIM BapHaHT aBapUM WM MEPHOJ] HOPMAaJbHOM paboThl ammapaTos,
pyu KOTOPOM B 00pa30BaHUU TOPIOYMX T'a30-, MApO- U MBUICBO3AYIIHBIX CMECel ydacTByeT HauOoJbIiee
KOJIMUECTBO ra3oB, IMapoB, MblUIeH, HarOoJiee OMAaCHBIX B OTHOIICHUU MOCIEACTBUNA CTOPaHUSI 3TUX CMECEH.

A.1.2 Konu4ecTBO MOCTYNUBIIMX B IMOMEIICHHE BEIIECTB, KOTOPhIE MOTYT 00pa30BaTh TOPIOYHE
ra3oBO3/yIIHbIC, MApPOBO3AYLIHbIE, IbUICBO3AYIIHbBIE CMECH, OMNPEIEISAETCS HCXOAsd M3 CIEIYIOLIUX
IPEIOCHUIOK:

a) MPOUCXOJIUT pacyeTHas aBapHs OJHOTO U3 ammaparoB coriacHo A.1.1;

0) Bce coJlepKUMOE armapara IOCTYIAeT B [IOMEIIEHHE;

B) MPOUCXOJUT OJHOBPEMEHHO YTEYKa BEIIECTB M3 TPYOOIPOBOJOB, MHUTAIOIIMX ammapar, MO
IpsIMOMY U 0OpaTHOMY IIOTOKaM B TEUEHUE BPEMEHHU, HEOOXOJUMOT0 JUIsl OTKIKOYEHUS TPYOOIIPOBOIOB.

PacueTHoe BpeMs OTKIIOUEHHs TpPYyOONPOBOAOB OMPEACNAIOT B KaXKIOM KOHKPETHOM Cllydae
UCXOJIS U3 peaIbHOW 0OCTAaHOBKH, U OHO JOJDKHO OBITh MUHUMAJIBHBIM C YYETOM MACIOPTHBIX JaHHBIX Ha
3allOpHBIE YCTPOMCTBA, XapaKTepa TEXHOJIOTHUECKOT0 MPOLEecca U BUJa paCUe€THON aBapHH.

PacuetHOe BpeMst OTKITIOUEHHUSI TPYyOOIIPOBOIOB CIIEAYET IPUHUMATH PABHBIM:

- BpeMEeHU cpabaTblBaHHUA CHUCTEMbl ABTOMATHKH OTKIIOYEHHUS TpPyOONpPOBOJOB COTJIACHO
TACTIOPTHBIM JAHHBIM YCTAHOBKH, €CJTH BEPOSTHOCTH OTKA3a CHCTEMbI aBTOMATHKM He mpesbimaer 10 B
r'OJl UM 00eCreueHo Pe3epBUPOBAHHE €€ IIEMEHTOB;

- 120 C, eciu BEpOSTHOCTH OTKA3a CHCTEMBI aBTOMATHKH mpesbimaeT 10 °s rox u He obecredeHo
pPE3EPBUPOBAHUE €€ IIIEMEHTOB;

- 300 C mpu py4yHOM OTKJTFOYEHUH;

I') MPOUCXOANUT HCHAPEHHE C MOBEPXHOCTH PA3IUBILEHCS >XKMIKOCTHU; IUIOMIAJb HCIAPEHUS IPH
pasnuBe Ha IoJ ompejensercs (MpH OTCYTCTBUM CIPAaBOYHBIX JAHHBIX) UCXOJS M3 pacdera, 4to 1 JuTp
cMmecell U pacTBOpoB, cojepxanux 70% u mMeHee (10 Macce) pacTBOpUTENEH, pa3IBaeTcsl Ha IJIOLIaI1
0,5m 2, a OCTAbHBIX JKUAKOCTEH - Ha 1 M 2 mona MOMEIICHUS;

J1) TPOUCXOIUT TaKXKE HCHApEeHHe >MXHUAKOCTH U3 €MKOCTeH, SKCIUTyaTHPYeMBIX C OTKPBITHIM
3€pKaJIOM JKUIKOCTH, U CO CBEKEOKPAIIEHHBIX TIOBEPXHOCTEH;

€) JUIUTEJIbHOCTh UCIIAPEHMS )KUIKOCTH IPUHUMAETCS PAaBHOIM BPEMEHU €€ MOJIHOTO HCIapeHusl, HO
He 6oxee 3600 c.

A.1.3 KonnuecTBo mbuid, KOTOPOE MOXKET 00pa3oBaTh MBUIEBO3AYIIHYIO CMECh, ONPEEseTCs U3
CIIEYIOIIUX MPEAIOChUIOK:

a) pacuyeTHOM aBapuM IpPEALIECTBOBAJIO IBUICHAKOIJIEHWE B IPOU3BOJACTBEHHOM IIOMELIEHUH,
MPOUCXOJISIIEE B YCIOBUSAX HOPMAIBHOIO peXHMa padoThl (HampuMmep, BCIEICTBUE MbUIEBBIICTICHUS U3
HErepMETHUYHOTO MPOU3BOICTBEHHOTO 000PYA0BaHUS);

0) B MOMEHT pacyeTHON aBapuM IMPOU30IUIA IJIaHOBasg (PEeMOHTHbIE PabOThI) WJIM BHE3AlHas
pasrepMeTH3aIys OJJHOr0 U3 TEXHOJOTMUYECKUX annapaToB, 32 KOTOPOil mocie1oBall aBapuiHbIA BEIOPOC B
MIOMEIICHUE BCEH HAXOUBILIEHCS B aIlliapaTe MbUIN.

A.1.4 CBoOOHBIN 00beM MOMEILEHHS ONpeeNsieTcs Kak pa3HOCTh MEXy 00beMOM MOMEIEHUS U
00bEeMOM, 3aHUMAeMbIM TEXHOJIOTHYECKUM oOopymoBanueM. Ecim cBOOOTHBIN 00beM MOMEIICHUS
OINPEAEINTh HEBO3MOYKHO, TO €r0 JOMYCKAeTCs NMPUHMMATH YCIOBHO paBHBIM 80% reoMeTpu4ecKoro
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00beMa ITOMEILICHMS.

A.1.5 Onpeznenenue moxapoornacHbIX CBOMCTB BEILIECTB M MaTEPUAJIOB MPOBOASAT HA OCHOBAHHUU
pe3yabTAaTOB UCIBITAHUI WJIM PACUETOB 10 CTAaHAAPTHHIM METOJAUKAM |3 ]| ¢ yUeTOM MapamMeTpOB COCTOSTHUS
(maBiieHue, TEMIIEpaTypa 1 T.1.).

JonyckaeTcsi UCIIOJIb30BaHUE CITPABOYHBIX JIAHHBIX.

JlomyckaeTcsi HMCHOJb30BaHUE IMOKa3aTeeH IMOXapHOW OMAcHOCTH IS CMeced BEIIECTB |
MaTepuaoB MO HauOOoJIee ONMaCHOMY KOMIIOHEHTY.

A.2 PacueTr u30bITOYHOIO TaBJIECHHUS IJIs IroOprYux ra3doB, NapoB JErkOBOCIIAMCHAIOINUXCHA H
ropro1ux KHAKOCTEM

A.2.1 MN30bITOYHOE NaBJIEHUE AP JUIS. MHIUBUIYAIbHBIX TOPIOYMX BEIIECTB, COCTOSIIMX W3
atomoB C, H, O, N, Cl, Br, I, F, onpenensercs no popmyse

oe(p  _p)._MZ_ 100 1
A _( max | 0) V P
cePr.m. cT H (A
rae Pmax - MakKCHMaJbHOE JaBIIEHHE, pa3BMBAEMOE IIPU CrOPaHMH CTEXHOMETPUYECKOM

ra3oBO3AYIIHOM WM MAapOBO3JYIIHON CMECH B 3aMKHYTOM OOBEME, OIpPENEIseMOE SKCIEPUMEHTAIBHO
WIA 1O CIPAaBOYHBIM JaHHBIM B COOTBETCTBMM ¢ TpeboBaHusMu A.l1.5. Ilpu OTCyTCTBHM JaHHBIX
JOTTyCKaeTCsl IPUHUMATD P,y paBHBIM 900 kl1a;

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

m - macca roproyero raza (I'T) wnmm mapos nerkoBocmnamensitomuxcs (JIBXK) u roprounx
xunkocted (1K), Belmenmux B pe3yiabTaTe pacdeTHONW aBapuu B IoMelleHue, Bbruucisemas s I'T o
bopmyne A.14, a g napos JIBX u I')X - no popmyne A.19, kr;

Z - k03(pGUIMEHT y4acTHs TOPIOYMX I'a30B M NapOB B TOPEHHH, KOTOPBIA MOXKET ObITh pacCUUTaH
Ha OCHOBE XapaKTepa paclpe/esieHHs Ta30B M MapoB B o0beme momenieHust corsiacHo A.2.3 u A.2.4.
JlonyckaeTcs npuHUMaTh 3HaueHue Z 1o tabdnuue A.1;

V s - CBOOOIHBINH 00BEM IOMEIEHHS, M °;

o 3
P 1n - IUIOTHOCTH ra3a WiIM Mapa HPU PACUYCTHOIM TeMIieparype f,, KI*M ~, BbIYHCISEMas II0
bopmyne

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

Pro. =
(A.2)

e M - MoMsIpHast Macca, KrKMOJTb

Vo - MOTBHBIN 00BeM, paBHBIN 22,413 M 3 KMOJTB '1;

tp - pacueTHas Temreparypa, °C.

B kauectBe pacueTHON Temmeparypbl CleIyeT MPUHUMATh MAaKCUMAaJbHO BO3MOXXHYIO
TEMIEpaTypy BO3JyXa B JaHHOM IIOMEUICHMH B COOTBETCTBYIOIIEH KIMMATUYECKOM 30HE WIIHU
MaKCHMaJbHO BO3MOXKHYIO TEMIEPATypy BO3AyXa IO TEXHOJIOIMYECKOMY PETJaMEHTy C Y4YETOM
BO3MOJKHOTO TOBBILIEHUSI TEMIEPATypbl B aBapUMHOW cUTyanuu. EciiM Takoro 3Ha4yeHUs pacyeTHOM
TEMIEPATYPHI f, 1O KAKUM-INO0 NPHUYMHAM ONPENEIUTh HE yIaeTcs, NOIyCKaeTCsl NPUHUMATh €€ PaBHON
61°C;

Ce - crexuomerpuueckas kouuneHTpauus [T wnmm mapo JIBX u I')K, % (oO0beMHBbIX),
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BbIUKCIsIeMas o hopMyIie

c =100
cT
+
1+4,84 (A3)
_onnon
)
rae - CTEXHOMETPUYECKUN KO PHUITUEHT KUCIOpOaa B pEaKI[UU CTOpPaHus;

Mg, Ny, No, N x - uiciio atoMoB C, H, O u rajion1oB B MOJIeKyJie TOPIOYEro;
K i - K03 (HUIHMEHT, YIUTHIBAIOIINI HET€PMETUYHOCTh TTOMEIICHHS M HeanabaTUYHOCTh Ipoliecca
ropenus. [lonmyckaercs npuHuMars K, paBHBIM TpeM.

Ta6auna A.1 - 3Havenue kod(punuenTa Z yyacTus roproYuX ra3oB H NapoB B rOPeHUH

Bun roprouero Bemiecta 3HaueHue
Z

Bonopon 1,0
I"oproune ra3sl (KpoMe BOJIOPOJIA) 0,5
JlerkoBocTIaMEHSIOIIKUECS U TOPIOYHE )KUIKOCTH, HATPETHIE A0 TEMIEPATYPhl BCIBIIIKA 0,3
1 BbIIIE
JlerkoBocmIaMeHsIOIIHUECS U TOPIOYHE KUIKOCTH, HATPETHIE HUKE TEMIIEPATypPhl 0,3
BCIIBIIIIKH, TPH HATMYUK BO3MOXKHOCTH 00pa30BaHuUs adpo30Jis
JlerxkoBocmiaMeHSIOIIUECS U TOPIOYHE KUKOCTH, HATPEThIE HIKE TEMIIePaTyphl 0
BCIIBIIIKH, ITPH OTCYTCTBUU BO3MOKHOCTH 00pa30BaHUs a3p030J1s

A.2.2 Pacuer AP JUIS. MHJIMBHUYAJIbHBIX BEIIECTB, KpOME YIOMSHYTHIX B A.2.1, a Takxke st
cMecel MOKET OBITh BBITIOJIHEH 110 hopMyIie
mHPZ 1

AP= ——— =

VaPiGTo K ,(A4)

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

P, - IIIOTHOCTH BO3/LyXa IPH HauambHOi Temmeparype Io, KI*M ~;
-1 g -1 .

1C P TemmoeMkocTs Bo3ayxa, JUk-kr K™ (momyckaercs mnpuHEMaTh pasHo# 1,01-10°,
Jlx-kr-K™);

Ty - HavanbHasi MakCUMaJbHas TEMIlEpaTypa BO3AyXa, JJIsl JaHHOTO pPerhoHa B TEIUIbI Mepuon
rona, K.

A.2.3 TlpuBenennsie B A.l u A4 pacueTHble QOpMYJIbl MNPUMEHSIOTCS JUIsL  Cciaydas

100m_ _o5.¢,
)
\Y

p T.II. ) CB ) )
[C HKIp - HWJXHHU KOHIOCHTPALUUMOHHBIM MPCACTT PACHPOCTPAHCHHA IIJIaMCHU

roprouero rasa wiM mapa, % (00.)] u momemeHuid B (opMmMe MPSMOYTOJBHOTO MNapajiesienunena ¢
OTHOIIEHHUEM JUIMHBI K IIUPUHE He OoJiee MATH.

Koadduuuent yuactus 7Z TOpIOYMX Ta30B M TapoB, HArpeThlX HE BBIIIE TEMIEPaTyphl
OKpYXarollled cpeabl JerKOBOCIUIAMEHSIOIIMXCS KMJIKOCTEH TpuW CropaHud Tras3o-, IMapo- u
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u >C)
IBUIEBO3AYIIHOM CMECH JUIsl 3aJaHHOIO YPOBHS 3HAYUMOCTHU Q(C C , (YpoBeHb 3HaYUMOCTU -
BEPOATHOCTb TOr'0, YTO 3HAa4eHHE KOHLEHTpauuu C NpPEBBICUT 3HAYEHHE MATEMaTH4ECKOIO OKUAAHMS

JTOU CIIy4allHOM BEJIUYUHBI C ) PaCCUUTHIBAIOT 1O (POpPMYIIaM:
npu XHKHPSO,SI u YHKHPSO,SZ)

-3
5-10 " x Gk
L= P | Gt 5 *Xukre " Yaxne * Laxnp
, (ALS)

IIpu XHKHP>O,51 n YHKHP>O,5b

) FZHKHP

5-10 ~-
Z:—n "Pro.” Co+%

. (A.0)

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

0 . JIOTTYCTUMbIE€ OTKJIOHEHHUsSI KOHIICHTPALMA MPH 33aBa€MOM YPOBHE 3HAUYMMOCTH Q(C >C) ,
MIpUBEJIEHHBIC B Ta0uie A.2;

Xuxne, Y uknpe, Z uxnp - pacCTosiHUS MO ocaM X, Y, Z OT UCTOYHUKA MOCTYIUIEHUS ra3a WK Iapa,
orpannueHHbIe C pgrp COOTBETCTBEHHO, M; pacCUUTHIBaOTCS 1o popmysnam b.1-b.4;

1, b - nvHA ¥ IEPUHA TTOMEIICHUS, COOTBETCTBEHHO, M;

F - [I0ma 16 [0JIa MOMEIICHHS, M 2;

C, - IpeIPKCIOHEHIINAIbHBIA MHOXKUTEIND, % (00.), paBHBIN:

MIPU OTCYTCTBUU MOABUKHOCTH BO3AYIIHOM Cpebl ISl TOPIOYUX ra30B

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

rae U - HOABMKHOCTh BO3IYIIHOM CpPeNbl, M/C, MPUHUMAETCS U3 TEXHUYECKOW JOKYMEHTAI[MH Ha
CHUCTEMY BEHTHJISIIUU TSI TAHHOTO TTOMEIICHUS;

NP OTCYTCTBHUHU TOJBIDKHOCTH BO3IYIIHOW Cpeasl JUIsl TMAapOB JIETKOBOCILJIAMEHSFOIIMXCS
JKUJTKOCTEH

m-100 \"*

H.pH.VCB

. (A9)
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rae Cy - KOHLEHTpAlMs HACBIMICHHBIX I1apOB NPH pacueTHOil Temmeparype ¢, °C, B BO3myxe B
nomenieHuu, % (00.);

P, - ITOTHOCTH TIAPOB, KI/M °.
Konnenrpanus C,; MOXeT OBITh Haii/ieHa 10 (hopMyIie

100-P,
C =—m

H

PO
,(A.10)

rae Py - JaBIeHre HACBIIICHHBIX MAapOB MIPHU pPacueTHON Temreparype (HaXOAUTCs MO CIIPABOYHOM
muteparype), klla;

P, - atmocepnoe nasienue, pasHoe 101 xlla.

IPY TTOBMYKHOCTH BO3AYIIHOM CpeIbl IS TapOB JIETKOBOCIUIAMEHSIOLIMXCS YKUIKOCTEH

m-100 |
O BV
CH pl'[ VCB
, (A.11)
Tadauuma A.2 - 3HayeHUs] AONYCTHUMBIX OTKJIOHEHHUH 0 KOHILIEHTpauuii Nnpu YypOBHe
3HAYMMOCTH Q( C>C )
XapakTep pacnpeneneHus KOHUEHTpauui Q( C> E) 5
JI1st rOproYMX ra3oB IIPU OTCYTCTBUHU MOABUKHOCTHU BO3AYIIHOM CPEbI 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
JI1s1 rOproYMX ra3oB IPU MOJABMKHOCTH BO3AYIIHOW 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
Jlj1 mapoB J1€ETKOBOCIUIAMEHSIOINXCSI )KUIAKOCTEN ITPU OTCYTCTBUH 0,100 000 1,19
MOJIBM>)KHOCTH BO3IYIITHOM 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 AKUJKOCTEN 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
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| 0,000001 | 1,75 |

0,37

0,2

0,17

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

PucyHok A.1 — 3aBncmmocTtb kospdpuumnenta Z ot X

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

>C)
npouecca. Jlonyckaercs: npuHUMaTh Q(C c , paBHbIM 0,05.
A.2.4 KoapounueHnt Z yyactus NmapoB HEHArpeThlX JIETKOBOCIUIAMEHSIOIIMXCS JKUAKOCTEH MpH

CrOpPaHMU NApOBO3YLIHOW CMECH MOXKET OBbITh ONpENE]eH M0 HOMOIpaMMe, NMPUBEICHHONW Ha PUCYHKE
A.l.

X paccUYUTHIBAIOT IO opMyIie

C, x
—, ecu C,<C

* I

1, ecan CH>C*
,(A12)

e C =0-C:

O - sppexrrBHBIIT KOIDDHUIHEHT U3OBITKA FOPIOYETO, IPHHUMAEMBINA paBHBIM 1,9.

A.2.5 B cnyuae oOpamieHuss B TOMEIIEHUM TOPIOYHMX Ta30B, JIETKOBOCTUIAMEHSIONIUXCS WIIH
TOPIOYUX KUIAKOCTEH NpPHU OINpENeNeHUH Macchl m, BXojsuiedl B Qopmynsr A.l u A4, momyckaercs
YUUTHIBaTh pabOTy aBapuUWHOM BEHTWISILIMM €ClId OHa obecleyeHa pe3epBHBIMU BEHTHIIATOPaMH,
ABTOMATHUYECKUM IyCKOM IPU MPEBBIICHUH MPEeTbHO JOMyCTUMON B3pHIBOOE30MACHON KOHIEHTpAaUU
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U DJIEKTPOCHAOKEHUEM IO TIEPBON KaTETOPUU HAJICKHOCTH COTJIACHO [4], IpHU yCIOBHH PACIOIOXKEHUS
YCTPOKUCTB UIsl YAAJCHUS BO3yXa W3 MOMEUICHUSI B HETMIOCPEACTBEHHOW OJIM30CTH OT MECTa BO3MOXKHOMN
aBapuu.

JlomyckaeTcsi ~ y4UTBIBaTh ~ IOCTOSIHHO  pa0OTaloNIyr0  OOMICOOMEHHYIH  BEHTHIISIIHIO,
00eCcreYnBarONIY0 KOHIIEHTPAIMIO TOPIOYHX T'a30B U MAPOB B MMOMEIICHUH, HE MIPEBBIIIAIONIYIO MTPEACTHHO
JIOMYCTUMYIO  B3pPBIBOOE30NIACHYIO KOHIICHTPAILIMIO, PACCUYUTAHHYIO ISl aBAPUHHON BEHTHIISIHH.
VYkazanHas o0meoOMeHHass BEHTWIALUSA JOJDKHA OBITh 00OpYyIOBaHA pPE3EPBHBIMU BEHTHIIATOPAMH,
BKITIOYAIONIUMHUCS ~aBTOMAaTHYECKH TPHU OCTAaHOBKE OCHOBHBIX. OJIEKTPOCHAOXKCHHE yKa3aHHON
BEHTUJISIIIAM JTOJIKHO OCYIIECTBIISITHCS HE HIDKE YeM T10 MEePBOM KATETOPUU HAJICKHOCTH.

[lpy 3TOM Maccy m TroOpIOYHX Tra30B WJIH MapOB JICTKOBOCIJIAMEHSIONIMXCS WM TOPHOYUX
XKUJKOCTEH, HArPETHIX JI0 TEMIIEPATyphl BCIBIIIKY M BBIIIE, TOCTYIUBIINX B 00BEM IMOMEIICHUS, CIIEAYET
pasnenuTh Ha Kodddunment K, onpenensemsrii mo ¢popmyiie

K=AT+ 1, (A.13)

e A - KpaTHOCTb BO3AYX000MEHa, CO31aBaeMOro aBapUIHOI BEHTHIISIHEH, ¢

T - NporOIKUTENBHOCTh MOCTYIJICHUS TOPIOYMX Ta30B M MApOB JIETKOBOCIIAMEHSIOIIMXCA U
TOPIOYHX KHUAKOCTEH B 00BEM MTOMEIICHHMS, ¢ (TpUHUMaeTces 1Mo A.1.2).

A.2.6 Macca m, Kr, IOCTYIIMBLIETO B IIOMEIIEHUE NPU PACUETHON aBapuu ras3a, ONpeAesseTcs 1o

dbopmyre
m=(V . +V )P ., (A.14)

3
rzae V, - o0beM rasa, BbILIEIIETO U3 anmapara, M ;

3
V'; - 00beM rasa, BbIILIEIIETO U3 TPYOOIIPOBOJIOB, M .
[Ipu 3TOM

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

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

VT:V 1T+V2T, (A 1 6)

3
rae Vi, - 00beM rasa, BBIIIEIIIETO U3 TPYOONPOBO/IA 10 €r0 OTKIIOYSHHUS, M ~;

V 5r - 00beM rasa, BBIMICALIET0 U3 TPYOOIPOBO/A IIOCIIE Er0 OTKIIOUCHHS, M,

V1=qT, (A.17)

rac q - pacxoa rasa, OHpe)IeJ'IﬂeMBII\/'I B COOTBCTCTBHMU C TEXHOJIOTMYCCKHUM PErIIaMCHTOM B

3aBUCHUMOCTH OT JaBJICHUA B prﬁOHpOBOI{C, €ro JuamMeTpa, TCMIICPaTyphbl ra3oBou CpeAbl U T.A., M 3'C -1;

T - Bpems1, onpenensemoe o A.1.2, c;

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

rae P, - MakCHUMalIbHOE JaBJICHHE B TPYGOHPOBOIIC MO0 TCXHOJIOTUYCCKOMY PCrIIaMCHTY, I(Ha;

r
L2, ... pHyrpeHHuil pamyc TpyGOIPOBOIOB, M;
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Ll' 2, -+ N _ 1nHa TpyGONPOBOIOB OT ABAPHIHOTO ANTApaTa 10 3aBIKCK, M.

A.2.7 Macca mapoB JKMIKOCTM m, MOCTYNHMBIIMX B IOMEIIEHWE NPU HAJUYUHU HECKOJIbKUX
HMCTOYHUKOB HCIapeHus (IMMOBEPXHOCTh PA3JIUTOM IKUIKOCTH, IOBEPXHOCTh CO CBEKEHAHECEHHBIM
COCTaBOM, OTKPBITbIE €MKOCTH U T.I1.), OMPEIEIIAETCS U3 BHIPAKCHHUS:

m=m p+m emx T/ CB.OKD> (A 19)

TJIE M [, - Macca XHUIKOCTH, UCIIAPUBILEICS C IOBEPXHOCTH Pa3jIMBa, KT;

M eyic - MACCA JKUJIKOCTH, UCTIAPUBLIEHCS C IIOBEPXHOCTEN OTKPBITBIX EMKOCTEH, KT

M cp.oxp - MACCA JKUIAKOCTH, MCIIAPUBIICHCA ¢ IOBEPXHOCTEN, HA KOTOPBIE HAHECEH NPUMEHSAEMBIN
COCTaB, KT.

[Tpu aTOM Kaxkmoe u3 cinaraembix B hopmysie A.19 onpenensercs o hpopmyse

m=WF,T, (A.20)
e W - HHTEeHCHBHOCTb MCIAPCHHMS, KI'C ™ M

F, - miomane ucnapeHus, M2, ompezensieMas B COOTBETCTBUM C A.1.2 B 3aBUCUMOCTH OT MAaCChI
KUJKOCTH /M p;, BBILIEIICH B TOMEIICHHE.

Ecnu aBapuiiHas cuTyalusi CBSI3aHAa C BO3MOXKHBIM IOCTYIJICHUEM MXUAKOCTU B PacCHbIEHHOM
COCTOSTHUH, TO OHA JOJDKHA ObITh yuTeHa B (opmyse A.19 BBeneHHEM NOMOIHUTEIBHOTO CIAaraeMoro,
YUUTBHIBAIOIIETO OOIIYI0 Maccy MOCTYNMBIIEH MXUAKOCTH OT PACHbUISIONIUX YCTPOMCTB, MCXOHAd U3
MPOJOHKUTETLHOCTH UX PaboT.

Macca napoB JKUIKOCTH, NOCTYNHUBIIMX B IOMEUICHHE MPU aBAPUHHON CUTyalluu, MOXET OBbITh
OmpeiesIeHa YKCIIEPUMEHTAIbHO WA PACYETHBIM ITYTEM.

A.2.8 Maccy napoB i , KT, BBIIICANIYIO B IIOMEIIEHUE YKUIKOCTH, OTPEIEISIIOT B COOTBETCTBUU C
A.1.2.

A2.9 WHTEHCHBHOCTh HCmapeHHss W, Kr-c M, ONpEeleNsercss MO CIPABOYHBIM K
9KCIIEPUMEHTAIBHBIM JaHHBIM. /[JIs1 HEHArpeThIX BbIIIE PACUETHON TEMIEpPaTyphl OKPYKAIOLIEH CpEJb
JIBX npu oTCYTCTBUM JJaHHBIX JOIyCKaeTcs paccuuThiBaTh W 1o ¢popmyie

‘6
W=10"-qyM Pu (a2

rne N - kosdduiment, npuHuMaembiii 1o Ttabmuie A.3 B 3aBUCHMOCTH OT CKOPOCTH H
TEMIEPATypbl BO3AYIIHOIO NOTOKA HaJl MOBEPXHOCTHIO UCTIAPEHMUS;

Py - JaBlieHWE HACHILEHHOIO Iapa IPU pPAaCYETHOM TEMIEpaType ¢, OINPEAEIIEMOE I10
CIIPaBOYHBIM JIaHHBIM, KIIa;

M - MOJISApHAasA Macca, KIr-K-MOJIb.

Taéauua A.3 - 3uavenue kodppuuuenta 'l B 3aBUCHMOCTH OT CKOPOCTH W TeMIEPATYPbI
BO3YLIHOIO OTOKA

CKOpOCTh BO3/IYIIHOTO H?TOKa B 3nauenne kodpunuenta N npu temmneparype °C, Bo3ayxa B
MMOMEUIEHUH, MC MTOMENICHIU T
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
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0,5 6,6 5,7 54 3,6 3,2
1,0 10,0 8,7 7,7 5,6 4,6

A.2.10 Macca napoB m, Kr, pU UCIIAPEHUH KUJIKOCTH, HArPETOM BbIIIIEC pAaCUECTHOU TEMIIEPATYPHI,
HO HE BBIIIE TEMIIEPATYPhl KUTICHUS KUJIKOCTH, ONPEILISICTCS IO COOTHOILIEHUO

G My
m=0,02YM P
o (A22)
A€ Cx - YACIbHAas TEIUIOEMKOCTh JMKUAKOCTHM IIPM HAYaJbHOW TeMIeparype HCHapeHwus,
1qe-1
Jox-xkr K ™;

Ly - ydenbHas TeIUIOTa HMCHApEeHMs JKUJIKOCTH IPU HA4YaJIbHOM TeMIlepaType HCIapeHus,
-1
omnpezensieMas o CIpaBOYHBIM JaHHBIM, JK KT .
[Tpu OTCYTCTBUU CIPABOYHBIX JAHHBIX JTOMYCKAETCS PACCUUTBIBATD L 4oy 11O pOpMyIIE

19,173-10% BT?
(T.+C+2732)° M

CII

,(A.23)

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

T, - Ha4yanbHAs TEMIIEpaTypa HarpeTou Kuakocru, K;

M - MossipHas macca, Kr-K-MOJb.

@opmyisbl A.22 m A.23 cupaBeUIMBBL IS JKMIKOCTEM, HarpeThIX OT TEMIIEpaTyphbl BCIBIILKU W
BBIIE IIPU YCJIOBUHM, YTO TEMIIEpaTypa BCIBIIIKKA >KUIKOCTU IPEBBIIAET 3HAYCHUE PACYCTHOU
TEMIIEPATYPHI (£ ).

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

A.3.1 Pacyer wu30BITOYHOTO JaBICHUS AP, klla, mpousBoxutcs mo ¢opmyne (A.4), Tae
K03 puLMEeHT Z y4acTHs B3BELIEHHOM MBIJIM B TOPEHUHU PACCUUTHIBAIOT 1O (opMyIie

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

rae F - maccoBast oJist 4acTHI] MBUTH Pa3MEPOM MEHee KPUTHUYECKOTO, C MPEBHIIIEHHEM KOTOPOTrO
a’pOB3BECH CTAHOBUTCS HECITOCOOHOW pPACIPOCTPaHATH IJIaMs. B OTCYTCTBHE BO3MOXKHOCTH TOTYYEHUS
CBEICHMI [Tl OIleHKU BennuuHbl F nomyckaercs nmpunuMmats F = 1.

K IbLIAM, CIIOCOOHBIM O6p330BI)IBaTI) TOprOYMEC MNBUICBO3AYIIHBIC CMECH, OTHOCAT AWUCIICPCHBIC
MaTepuainbl, XapaKTepU3YIOUIUecs HalWMuMeM T[OKa3aTeledl  MOKapHOW  OMAaCHOCTH:  HUKHHUM
KOHICHTPAIMMOHHBIM HPCACIOM PaCIpOCTPAHCHUA IINIaMCHU, MAKCUMAJIbHBIM JAaBJICHUEM, pPa3BUBACMbBIM
IpHU CTOpaHWM TbUIEBO3AYITHONW cMmecu (6onee 50 klla), © CKOPOCTHIO €ro HapacTaHWs, MUHHUMAJIbHBIM
B3PBIBOOTIACHBIM COJIEp’)KaHreM Kuciaopoaa meree 21% (00.).

A.3.2 PacueTHyto Maccy B3BEIIEHHOW B 00beMe MOMEIICHHs MbUTM m, Kr, oOpa3oBaBIIelcs B
pe3yabpTaTe aBapuHHON CUTYallUH, ONIPEAEIISIOT 1Mo hopmyie
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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 MbUIN B a3POB3BECH, KI'M ~;

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

B oTcyTCTBHE BO3MOYKHOCTH TOJTyUEHUS CBEACHMI JUTS pacueTa V ,; JOIMyCcKaeTcsl IPUHUMATh

M=m y5tm 45, (A.26)
A.3.3 PacueTHy10 Maccy B3BUXPHUBIICHCS MBLUIN 71 5; ONPEICIIAIOT 10 hopMyIie
m p5=K g3m g, (A27)

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 OTJIOKHBIIEHUCS B IOMEIIEHHUH IIBIJIM K MOMEHTY aBapHH, K.

A.3.4 PacueTHyl0 Maccy MbUIM, IOCTYIMBIIEH B IOMEIEHUE B PE3yJIbTaTe aBapUUHON CUTYyallWH,
M 45, OTIPEICIISIOT 110 hopMYyJIe

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

IJI€ M 4y - MAacCa TOPIOYEH MbUIH, BEIOpachIBa€MOM B MOMEILIEHNE U3 anapara, Kr;

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

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

K - K03pGuIueHT NblIeH!s], TPEACTABISIOMNN OTHOLIEHNE MAcChl B3BELICHHON B BO3YyX€ IbLIU
KO BCEH Macce MbUIM, MOCTYNMUBIIEH U3 anmnapara B noMenieHue. [Ipu oTcyTcTBUM 3KCIIEpUMEHTAJIBHBIX
JAaHHBIX O BelIHuuHe K ; 1omycKaeTcs MpUHUMATh:

- K1 =0,5 - nns1 mpuie ¢ [ucnepcHocThio He MeHee 350 MKM;

- K= 1,0 - nns mpuieii ¢ qucnepcHoCcThio MeHee 350 MKM.

Bennunny m 5, IpUHUMAIOT B COOTBETCTBUM ¢ A.1.1 1 A.1.3.

A.3.5 Maccy OT/I0XUBIIEHCS B TOMEIIEHNN BUTH K MOMEHTY aBapuu OIpeeNsioT o popmyre

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

rae K - 1oys TOproYeit mbITK B 001Iel Macce OTJIOKEHUH TN,

K - xoadpdunuent s¢pdextrBHOCTH nBIIey60pKu. [Ipunumaror paBueiM 0,6 pu cyxoit u 0,7 - mpu
BIIQXKHOM IblIeyOOopKe (pyuHOM). IIpn MexaHN3UpOBaHHON BaKyyMHOH NbLIEYOOpKE A7 pOBHOTO mona K y
npuHuUMaroT paBHbIM 0,9; 115 nmona ¢ BerdouHamu (10 5% momanm) - 0,7;

m | - Macca MbUIH, OCEAAI0IIeNH Ha TPYIHOIOCTYIHBIX JUIsl YOOPKU MOBEPXHOCTIX B MOMEILIEHUH 32
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MEPHUOJ] BpEMEHU MEXKy TeHepalbHBIMU YOOPKaMH, KT

m , - Macca MbUIH, OCEIAIOIICH Ha JOCTYIMHBIX JUIsl YOOPKH MTOBEPXHOCTSAX B MIOMEIIEHUH 32 TICPHUO]T
BPEMECHH MEXIY TEKYIIUMHU yOOpKaMH, KT.

[Tox TpyAHOMOCTYNMHBIMH JJisi YOOPKHM TUIONIQJSIMU TOAPAa3yMEBAIOT TaKHUE ITOBEPXHOCTH B
MPOU3BOJICTBEHHBIX TMOMEIIECHUAX, OYHCTKAa KOTOPBIX OCYILECTBISECTCS TOJIBKO NIPU TeHEPaTbHBIX
neuteyoopkax. JlocTymHbIMU 711 YOOPKH MECTaMH SIBIISTFOTCSI TOBEPXHOCTH, MBUTh C KOTOPBIX YIAISETCS B
npoliecce TeKyIIUX MbUIeyOOpOK (€KECMEHHO, €KECYTOYHO H T.I1.).

A.3.6 Macca meitn m; (1 = 1; 2), ocenaromield Ha pa3IMUHBIX MOBEPXHOCTSIX B MOMEIICHHH 3a
MEKYOOPOUHBIH MEPHO/I, ONPEEIsIeTCs Mo popMye

m=Mi(1-0)B . (= 1;2), (A.30)

M, = E M,
rae J - Macca MbUIH, BBIICISIONMAsACS B 00bEM IMOMEIIEHUS 3a MEePUOJ BPEMEHH
MEX 1y TeHEpaTbHBIMHU MBUICYOOPKaMH, KT
M y; - Macca nbLIH, BblAENAEMAs €AUHULIEH NBUIAILEr0 000pYA0BaHNUS 3a YKa3aHHbINH IIEPHOJ, KT

J - Macca IIblJIN, BBIACIAOIIAACA B 00beM IMOMCIICHUA 3a ICPUOJ BPEMCHU MCKIY
TEKYIIUMH bUIeyOOpKaMHu, Kr;
M »; - Macca nbLIY, BblAEsEMAasl €AUHULIEH NBUIAILET0 000pYAOBaHUs 32 YKa3aHHBIH IEPHOJ, KT

a - JOJIs1 BBIHGHHmmeﬁCﬂ B O6”I>€M MNOMCIICHHUA IIbLUIM, KOTOpass YAAJICTCA BBITS)KHBIMU
BEHTHJISILIMOHHBIMU CHCTEMaMH. [IpH OTCYTCTBUH SKCIIEPUMEHTAIBHBIX JaHHBIX 0 Bennunne & mosararor
o =0;

Bl, Bz - JIOJW BBIJCISIONICHCS B 00BbEM TOMEIIECHUS TBLUIA, OCEHAIONIe COOTBETCTBEHHO Ha
TPYAHOJOCTYIHBIX M JOCTYITHBIX JUJIsI YOOPKH MOBEPXHOCTSAX MOMEIICHUS (B 1+B =1).

[Tpu oTcyTcTBUM cBeeHUM 0 KO3 duireHTax § | ¥ 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 [ 1; (M”) 1
JOCTYIHBIX [2j (M) IIOMaaX, KM et

-C- ;
T, T, - OPOMEKYTOK BPEMEHH COOTBETCTBEHHO MEXKIY TCHEPAIBHBIMH W TEKYIIUMH
nbUIeyOopKamuy, c.
A.3.8 B Tabmune A.4 mpuBeneHbl THUIHYHBIE MPEEIbHO JTOIMYCTHUMbIE 3HAUYEHHS H30BITOUHOTO
JIaBJICHUS C TOUKH 3PEHUS NTOBPEKICHUS 30aHUMN.

,(i=1;2), (A.31)

Tabnmuna A.4 - TunuyHble NpeAeabHO NONMYCTHMBbIC 3HAYEHUS] M30BITOYHOIO JABJICHHSA C
TOYKH 3PCHUSA IMMOBPEKTCHUA 3}13Hl/ll71
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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 (ITOBPEKICHHE BHYTPEHHUX 12
MIEPErOpoJIOK, pam, JIBepei U T.11.)
HwoxHuit mopor noBpekIeHHs 4YeI0BEKA BOJIHOW J1aBJICHUS 5
Mautsie noBpesxaeHus (pa3onTa 4acTh OCTEKJICHUS]) 3

A4 Onpeuenelme H30BLITOYHOIO JABJICHUSA JTJIA CMeCEﬁ, coaepkaliux roproiue ra3bl (Hapbl) U NIIbIJIA

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

Ap=Ap +Ap, (A.32)

rae APl - M30BITOYHOE J1aBJICHUE, BBIYMCIEHHOE AJIS TOpIOYero rasa (mapa) B COOTBETCTBUU C
A21unA22;

APZ - U30BITOYHOE JaBJICHHUC, BBIYHNCIICHHOC JIA rop}oqeﬁ ITBUTH B COOTBETCTBUHU ¢ 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 M30bITOUHOE HaBleHne 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, BBIICISIONIYIOCS MIPU UX B3aUMOJCHCTBUM (C YUETOM CTrOpaHUs
IOPOAYKTOB B3aUMOJIEHCTBUA 10 KOHEYHBIX COEAMHEHUH) WIM OSKCIEPHUMEHTAIbHO B HATypHBIX

UCIIBITaHUAX. B ciydae, koraa onpenenuTs BEIUYUHY AP ne MIPEACTABIISAETCS BO3MOXKHBIM, CIEAYET
IIPUHUMATh ee npesbliaromei 5 xlla.

IIpunoxenne b

Metoa pacyeTa MAKCUMAJIbHBIX Pa3MepPOB B3PbIBOONACHBIX 30H, OTPAHNYEHHbIX HUKHUM
KOHIEHTPALMOHHBIM NPe/IeJIOM PacpPoCTPAHEHH IIJIAMEHH Ia30B H NMapoB KUAKOCTel, pa3MepoB
30H MOPaKEeHHs] PH Peau3auuu NoKapa-BeNbIIIKH

b.1 Pamguyc Ryxnp (M) u BbicoTa Zygnp (M) 30HBI, OTpaHUYMBAIOIINE OOJIACTh KOHIICHTpAIUH,
MPEBBIIIAIOIINX HUKHUM KOHLIEHTPALlMOHHBIN Tpenen pacnpoctpanenus miuamenu (nanee - HKIIP), npu
HETOABIKHON BO3AYIIHON Cpefie onpeaensiercs mo GopMynam:

JUIsl roprouyux ra3os (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', mocTynuBIIEro B OTKPBITOE MPOCTPAHCTBO IPHU MTOKAPOOIIACHON CUTYAlUH, KT;

P - mnotrocts I'T mipu pacueTHO# Temmeparype u aTMOc(hepHOM JaBICHHUH, KT/M %
m - Macca napoB JIBJK, moctynuBmmx B OTKPBITOE IPOCTPAHCTBO 3a BPEMs UCIIAPEHMS, 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€OMETPUYECKUH IIEHTP IPOJIMBa,
a B ciyyae, ecii R pgrmp MEHblIE Ta0apUTHBIX pa3MEpoB IMPOJMBA, - BHEIIHUE TrabapuUTHBIE pa3Mephl
IIPOJIMBA.

[Tpr HEOOXOTMMOCTH MOKET OBITh YUTEHO BIMSHHME PAa3IUYHBIX METEOPOJOrMYECKHX YCIOBUI Ha
pa3Mepbl B3pbIBOOMACHBIX 30H.

b.2 B ciyuae oOpa3oBaHUs NapOBO3IYLUIHOH CMECH B HE3arpOMOXIEHHOM TEXHOJIOTHYECKUM
000py/I0BaHUEM MPOCTPAHCTBE W €ro 3aKUTAHUM OTHOCHUTEIBHO CJIa0bIM HCTOYHUKOM (HampuMmep,
UCKpOI) cropaHue 3TOH CMECH INPOUCXOAMT, KaK IMPaBHIIO, C HEOOJBIIMMHU BUAMMBIMU CKOPOCTSIMU
miamMeHu. IIpu 3ToM amMIuIMTy[bl BOJIHBI JaBJICHHUS MaJlbl U MOT'YT HE NPUHUMATHCS BO BHUMAaHHUE IPH
OLICHKE MOpakarolero BO3ACUCTBUA. B 5TOM ciydae peannsyeTcs Tak Ha3bIBAEMbIi 1103Kap-BCIIBIIIKA, IIPU
KOTOPOM 30Ha IOpPaXXEHUs BBICOKOTEMIIEPATypPHBIMU MNPOAYKTAMH CrOpaHUs MapOBO3IYIIHONW 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 My MoXkKape-BCIbIIIKe R ¢ onpenensercss GopMmynoi

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

e Ryxnp - TOPU3OHTAIBHBIM pa3Mep B3PHIBOOMACHOW 30HBI, ompeaenseMblii mo ¢opmyne b.3
HACTOSAIIETO MPUIIOKEHUS.

IIpunoxenue B
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Metoa pacueTa HHTCHCUBHOCTHU TEIJIOBOT'0 U3JIYUYCHUSA IIPHU MMOKapax MpoJinBoB
JIETKOBOCIINIAMECHA I IIUXCH U T'OPIOYUX )l(I/IIlKOCTeﬁ

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

g=E¢F 4T, (B.1)

e E ¢ - CpeIHeNOBepPXHOCTHAS. HHTEHCHBHOCTD TEIIOBOTO H3IIyUCHHUS IIaMEHH, KBT/M %;
F ¢ - yrioBo# KO3 (GUIUEHT 00Iy4eHHOCTH;

T - k03 PUIHEHT TPOITYCKAHUSI AaTMOC(HEPHI.
3HavyeHue E f IPUHUMAETCS] HA OCHOBE MMEIOIINXCSI SKCTIEPUMEHTAIBHBIX TAHHBIX MIIH 110 Ta0IIuIe
B.1.

Taoamuma B.1 - CpeaHenoBepXHOCTHASI IJIOTHOCTH TEIJIOBOIO W3JIy4YeHHsl 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
CVYT (mporman-0yTaH) 80 63 50 43 40 0,1
ben3un 60 47 35 28 25 0,06
JluzenbHOE TOILTMBO 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 1 50 M COOTBETCTBEHHO.

IIpi OTCYTCTBHH IaHHBIX st HeDTH M He(TEIPOIYKTOB Iomyckaercs BenmunHy E ¢ (KBT/M?)
OTpEeNIEIATh IO (popMyIie

E =140-¢ *'%420-(1-e *'*%), (B.2)

rae d - 3¢ deKkTUBHBIN AUaMETp MPOJIUBA, M.

€ - OCHOBaHHE HAaTypaJIbHOTO Jorapudma, papHoe 2,7.

[Ipy OTCYTCTBMHM HaHHBIX ISl OJHOKOMITOHEHTHBIX JKHJKOCTEH JIOIyCKaeTcss BeNu4nHy FE¢
(xkB1/M?) onpeznensats 1o hopmye

- 0,4-m'"-H,
(144t
d
,(B.3)
rae m' - yJaeabHas MaccoBasi CKOPOCTh BBITOpaHus, Kr/(M 2-c);

H ;. - ynenpHas Tennora cropanus, KJ[x/kr;
L - nnwHa naaMeHH, M.
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[Ipr oTCYyTCTBHHM HAHHBIX Ui OJHOKOMIIOHEHTHBIX KHIKOCTEH JIOMYCKAaeTCs BEIUYUHY m',
Kkr/(M2+c), 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 , - Temnepatypa okpyxatomieit cpeasl, K.

J{1s1 MHOTOKOMIIOHEHTHBIX CMECed JKHMJIKOCTEH JOIYyCKaeTcs onpejereHue 3HaueHuit £¢ 1 m' no
KOMITOHEHTaM, JUIsl KOTOPBIX BETUYUHBI £ f 1 m' MaKCUMaJIbHBI.

B.2 Yrnosoit koaddunnent odnyuenHoctu F ¢ onpezensercs 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)' (B.12)

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. YroJ OTKJIOHEHWS TJTAMEHH OT BEPTHKAIU IO/ JICHCTBUEM BETPA.

Jist momaiok, pactoiosKEHHBIX BHE YKa3aHHOTO CEKTOpa, a TAK)KEe B CIIyYasX OTCYTCTBHUS BETpa
(dakTopsl OOJIyUEHHOCTH [UIl BEPTUKAJIbHOH M TOPU3OHTAJIBHOM IUIOMIAJI0OK PACCUUTHIBAIOTCS I10
bopmynam B.6 - B.15 u B.18, npunumas 6-0.

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

rae F - miomans nponvBa, M 2
Jnuna ramenu L (M) onpenensieTcs mo ¢popMyniam:

py U 21
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' 0,67
L=55-d [ ——] -u**

, (B.17)

npu u <1

0,61

, (B.18)

rIe

. (B.19)

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

3
P . - IIOTHOCTB HACKHIIEHHBIX MTAPOB TOIUIMBA TIPH TEMIIEPATYPE KUIIEHHUS, KT/M ~;
W - CKOPOCTb BETpa, M/C;

(9,81 M/C2 )

g - YCKOpEeHHe CBOOOIHOTO TaJeHUS

Yron OTKJIOHEHUS IUNIAMEHU OT BEPTUKAJIM MO/ ICCTBUEM BETPA 6 paccYuThIBaETCS 10 popMyIie

1, mpu u.<1
cosH =
lf)’s, npu U>1

, (B.20)
Koaddurmment npomyckanust atmocdepbl T s mokapa MpojuBa Onpeaeisercs mno hopmysie

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

B.3 B Ttabnune B.2 mpencraBieHbl TUIHYHBIE 3HAUEHUS! IPEEIbHO JOMYCTUMON MHTEHCUBHOCTH
TEIJIOBOT'O U3JIyYEHHUs JUIS PA3JIMYHBIX CTEIICHEHN MOpaXECHUS YEJIOBEKa U MaTEPUAIIOB.

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

CremneHb NopaxeHUs TUnu4HbBIC PEAETHLHO
JIOTTYCTUMBIC 3HAYCHUS
WHTEHCUBHOCTH TETIOBOTO
u3ydeHus, KBr/m
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be3 HeraTuBHBIX MMOCIIEICTBUI B TEUCHHE 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 crenienu uepes 6-8 ¢

Osxor 2-ii crenienu yepes 12-16 ¢

Bocniamenenne aApeBeCHHBI ¢ IEPOXOBATON MOBEPXHOCTHIO 12,9
(BmaxxHocthb 12%) npu juurenbHoCTH 00nydeHus 15 MuH

BocrnnaMmeHeHne IpeBeCUHBI, OKPAIIEHHON MacJsTHOM KPAcKOM 1o 17,0
CTPOTaHHOI MOBEPXHOCTH; BOCIUIAMEHEHHE (aHEePbI

IMpusnoxenne I'

MeTton pacueTra pasMepoB 30H PACIIPOCTPAHCHUA o0J1aKa roprovMx ra3oB 4 1mapos Ipu aBapun

CyuHocTh MeToaa

B HACTOAIICM ITPUITIOKCHUHN YCTAHOBJICH MOPAIOK pacd€Ta U3SMCHCHUS BO BPECMCHU KOHICHTpPAUN
raa B oOJiake IIpu MIrHOBCHHOM BI)I6p0C€ U HCMPECPBIBHOM HUCTCUYUCHHUU CXKHKCHHOI'O YTJICBOJOPOIAHOTO

raza (CVYT).

I'.1 MruoBennbl1ii BbiOpoc CYT

I'.1.1 MruoBenHsbIii BeIOpoc CYI' MOXeT MpOoUCXOAUTh HPHU MOBPEXKIECHUH pe3epByapa WM UHOTO

amnmapara, B kotopom CYI' HaxoauTcst o aBIeHUEM.

3a cuer BHyTpeHHeW sHeprun CVYI' ero maccosast mois 0 MrHOBeHHO ucnapsiercs, o0pasys ¢
KareJgbKaMU XKUJKOCTH 00JaKo a3po30is. 3a c4eT OOJIbIIUMX CKOPOCTEH BUXPEBBIX NMOTOKOB MPOUCXOIUT

ObICTpOE BOBIICUEHHUE B 00J1aKO BO3/TyXa U ObIcTpoe ucnapeHue ocrapiieiics yactu CYT.

Maccy Bo3ayxa M., Kr, MTHOBEHHO BOBJIEKAIONIIYIOCS B OOJAKO JUIsi TaKOTO WCIapeHus,

pacCUUTBIBAIOT 11O (I)OpMYJ'IC

(1-8)-M,-L,

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

rie M, - macca BeiOpomennoro CYT, kr;

C p.a - yIA€IbHas TEIUIOEMKOCTb Bo31yxa, JLx/(kr-K);
L, - ynenpHas TemnoTa napooopaszosanus CYI', JIx/kr;
T, - TeMIieparypa OKpy:Karoliero Bo3ayxa, K;

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

X w - MaccoBas 107151 BOASHBIX MTapOB B BO3yXE;
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L, - ynenpHas TEIUIOTa napoodpazoBaHust BOAbI, JK/KT;
0 - MaccoBasi 10Jisi MTHOBeHHO ucnapusiierocst CYT'.

8 OMpeCaACIA0T U3 COOTHOUICHU A

_Cp-g( Ta _Tg)
L

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

I'.1.2 I[IpuaAMarOT, 4TO 0OpazoBaBIeecs 00IAKO IpedyeT Mo BETPY CO CKOPOCTHIO v ¢=0,6v; (v -
CKOPOCTh BETpa) M UMEET B HaYAJIbHBII MOMEHT (OpMY IIMIIMHIPA, BBICOTA KOTOPOTO paBHA €T0 Paguycy.
C TeyeHneM BpeMEHM BbICOTA 00J1aKa YMEHBIIAETCS, a PaUyC pacTeT.

H3meHeHne BO BpPEMEHU pajuyca, BBICOTHI 00Jlaka M KOHIEHTpallMu ra3a B HEM B J3Toi daze
(Ha3zpIBaeMoil (ha3oii mazeHus) onpeaenseTcs myTeM pemeHns Mmetogom Pynre-Kyrra (peann3oBaHHBIM B
BUJIE CTaHJapTHOI nmporpammbl Ha DBM) crcTeMbl 0OBIKHOBEHHBIX AU(depeHInaTbHbIX YpaBHEHHH

o=1-exp
, (I'2)

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

Pg.
g8 ,(T.5)
rae M, - macca Bo3ayxa B 00Jiake, KT,

P, - IIOTHOCTB BO3/yXa, KI/M°;
I - paguyc o0Jaka, m;

ai, ar, as, as - kodpdunuentsr (a1=0,7, a,=0,5, a4=1,07, a3=0,3 n1s1 KIaCCOB yCTONYUBOCTHU
A-B (xmaccsl ycroitunBocTH nansbl 1o [lackynmny, tabnuia [7.1); 0,24 - ns C-B; 0,16 - nst E-F);
Ri - uucno Puuapzacona, onpenenseMoe u3 COOTHOIIEHUS

Ri=(5,88h0'489/(382V32))(pg.a_pa)/pa .

2

h - BeIcOTa 0OaKa, M;
T - remnepatypa obiaka, K;
T g - TEMIIEpaTypa 3¢MHOM NOBEPXHOCTH, K;

P 44 - MIOTHOCTB TAPOBO3AYIIHOTO OOIIAKa, KI/M 3,
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Ta6auna I'.1 - Knacces! ycroitunBoctu armocgeps! no Iackyniry

Kitace o Tunnynas Onucanue norojsl BeprukanbHelil rpaiueHT
[Tackynnny 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
JHS
D 5 OO0nayHbIi ACHb WK 00JIaYHAs HOYb ~0,01
E 3 ITepemeHHas 00J1a4HOCTD B TEUCHUE <0,01
HOYH
F 2 SlcHag HOUB WuBepcust (oTpuIiaTeIbHBIN
TPaJIUCHT)

Pemiennem cucteMbl BBIICYKAa3aHHBIX YPAaBHEHHM SABISIIOTCA 3aBUCUMOCTH M ;=M ,(f), 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 M3 COOTHOIICHUS
M M T
ht)=] = +—2 ) (2] =2
Pa Py T nr(t )2

. (I".8)

['.1.3 Korjga miaoTHOCTh MapoOBO3AYHIHOTO OOJaka HE3HAYUTEIHHO OTIMYAETCS OT IUIOTHOCTH
BO3ayxa (T.e. mocie OKOHYaHus (a3l MaJeHUs), €ro JBH)KEHUE olpejaeiseTcss Kak (as3a MmacCUBHOM
JUCTIEPCUU U OMTUCBIBACTCS MIPOIeCCaMy TypOyIeHTHOU Tuddy3un.

KoHmenTparuio ra3a B TOUKe ¢ KOOpAUHATAMH (X, Y, Z) B ha3e MacCUBHOMN AUCTIEPCUH ONPEICIISIOT
u3 GopMyIIbI

2M () +y" ) 2

(27[)1’5 L6565 26? 267
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rae Oy, O, - cpenHexBaapaTHYHbIC OTKIOHEHHUS, 3aBUCSILNE OT BEIMYUHBI X o-X (;
X ¢ - KOOpJIMHATA LIEHTpa 00J1aka B HAIPABICHUU BETPA, M;
X o - KOOp/IMHATa TOYKU OKOHYaHUs (a3bl MaJeHUs, M;

O (x¢x0); O Axcx0) 3aBUCAT OT Ki1acca ycTOHYMBOCTH 110 Tlackymimty.
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

Hns onwmcanus HenpepbiBHOro wucreueHuss CYIDT w3 pesepByapoB HIM HMHBIX ammaparoB
IpEIoIaracTcs, YTo pe3yIbTUPYIOIIas KOHIEHTpAlUs ra3a B apoBO3yIIHOM O0JaKe SIBJISETCS 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

(T'.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

MeTox pacyeTa HHTEHCHBHOCTH TeIVIOBOI'0 M3JIy4eHHUs] U BpeMEHH CylIeCTBOBAHUS OTHEHHOI0
mapa

2
J.1 MuTeHCUBHOCTH TEIUIOBOTO M3ny4deHHs q (KBT/M ) ans orHeHHOTro mapa ompenensiercs o

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

Jormyckaercs nmpuauMaTth E ¢ paBHO# 350 kBT/M 2,
.3 3nauenue F 4 onpezaensiercs no ¢popmyiie

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

D - 3d¢dexTuBHBIN 1UaMeTp OrHEHHOTI'O 111apa, M;
I - PACCTOSHUE OT 00Jy4aeMOro oObEKTa 10 TOUKU Ha MMOBEPXHOCTH 3€MJIM HEMOCPEACTBEHHO MOJ

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 nonyckaercs npuHUMaTh paBHOU D .
Bpewms cymiecTBOBaHMS OTHEHHOTO 11apa f s (C) onpenensercs mo popmyse

1=0,852-m **°, (11.3)

1.6 Koopduumenr mponyckanus atMocdepsl U Ul OTHEHHOTO IHapa pPacCUYUTHIBAETCS I10

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

.7 B tabnure JI.1 mpeacTaBiaeHbl TUMMMYHBIC 3HAYCHUS TIPEICTBLHO JAOMYCTUMBIX J103 TEIUIOBOTO
I/I3JIy‘-IeHI/I$I HpI/I BO3I[€I‘/JICTBI/II/I OT'HCHHOI'O mapa Ha 4YCJIOBCKaA.

(A4
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Taﬁ.Jmua I[.l - TunuyHble 3HAYEHHUSA NMpEeacJbHO A0MYCTUMBIX /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=qt s

2
r7ie - THTEHCUBHOCTH TEIIJIOBOTO U3ITy4eHUsl OTHEHHOTO 1mapa, BT/m ;
t s - BpeMsl CYIIECTBOBAHMSI OTHEHHOTO 111apa, C.

q ¥ ¢ s BRIYUCIISIOT B COOTBETCTBUU C HACTOSIIMM MPHIIOKEHHUEM.

IIpunoxenue E

Metoa pacyeTa napaMeTpoB BOJIHBI JaBJIEHUS NPU CTOPAHUHU Ia30-, IAPO- U NbLIEBO3TYIIHbIX
cMeceil B OTKPHITOM NMPOCTPAHCTBE

E.1 MeToanka KOJIH4eCTBEHHOM OLCHKH NIapaMeTPOB BO3AYLIHBIX BOJIH JaBJICHHS IIPH CTOPAHUH
raso-, Napo- U NbLIeBO3AYIIHBIX cMecei

Mertoaurka pacnpocTpaHsieTcs Ha ciiydad BbIOpoca roplovMX ra3os, apoB WIM MBUIM B aTMochepy
Ha MPOU3BOICTBEHHBIX 00BEKTaX.

OCHOBHBIMHU CTPYKTYPHBIMHU 3JIEMEHTAMH aJITOPUTMa PaCUETOB SIBIISIFOTCSA:

olpezieNieHUe 0XKUAAEMOT0 peXuMa cropanus o0naka;

pacyeT MaKCHUMAaJbHOI'O HM30BITOYHOTO NaBJIEHUS M UMITyJbca (as3bl CHKaTHs BO3YIIHBIX BOJH
JABJICHUS TSl pA3JINYHBIX PEKUMOB;

oTIpeieNIeHUe JIOTIOJIHUTENbHBIX XapaKTepPUCTHK B3PbIBHON HArpy3KH;

OLIEHKA MTOPaXKaroIIero BO3ICHCTBHUS.

VcxonHbIMU JaHHBIMU JUIS pacyeTa napaMeTpoB BOJIH AABJICHUS [IPU CTOPAHUU 00J1aKa sIBJISIOTCSA:

BU/J] TOPIOYETO BEIIECTBA, COJIEPIKALIEToCs B O0JIaKe;

KOHIIEHTpalus roprodero seuiecrsa B cmecu C

CTEXHOMETpUYECKasi KOHIIEHTPAIUs TOPIoYero BemecTsa ¢ BO3ayxoM C oy

Macca roproyero BeIIecTBa, cojepxkalierocs B odnake M, ¢ KOHLUEHTpAIMeH MeX1y HWKHUM H
BEPXHUM KOHLEHTPALMOHHBIM TMPENEJIOM pachpocTpaHeHUs IutameHu. Jlomyckaercs BenuuuHy M.
NPUHUMATh PaBHOW Macce TOpIoYero BEIIecTBa, cofepikaiierocs B oOnake, ¢ yueroMm Koddduuuenra Z
y4acTusi TOPIOYEro BellecTBa BO B3phiBe. IIpu oTcyTcTBUM AaHHBIX KOAPOUIUEHT Z MOKET ObITh MPHUHST
paBHbM 0,1;

yJellbHas TEMJI0Ta CTOPaHys TOPIOYEro BemecTsa £ yy;

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

uH(pOpMalKs O CTENEHH 3aTPOMOXKIEHHOCTH OKPYKAIOIIEero MPOCTPaHCTBa,

s PeKTUBHBII dHEpro3amnac roproyei cmecu E, koTopslil onpeaensercs no popmyie
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(E.1)

[Tpu pacuere mapaMeTpoB cropaHus 00JIaka, pacIOI0KEHHOTO Ha MOBEPXHOCTU 3€MIIH, BEJTHMUMHA
3¢ exTUBHOrO FHEpro3anaca yaBauBaeTcs.

E.2 Onpenesienue 0:ku1aeMoro pe;kuMa cropasust odJjaxka

O)KI/II[&GMLIIZ PEKHUM CropaHus obnaka 3aBHCHT OT THIIA roprodyero BCIICCTBA MU CTCIICHU
3arpoOMOXJACHHOCTH OKPYKAIOIICTO IIPOCTPaHCTBA.

E.3 Knaccupukanusi ropro4ux BellecTB M0 CTeNeH! YyBCTBUTEIbHOCTH

BemectBa, cnocoOHbIe K 00pa3oBaHMIO TOPIOYMX CMECE C BO3AYXOM, IO CTEIEHH CBOEH
YYBCTBUTEILHOCTU K BO30YKICHHUIO B3PBIBHBIX MTPOLIECCOB Pa3/IeJICHbI HAa YEThIPE KIlacca:

KJacc 1 - 0co00 4yBCTBUTEIBLHBIC BEIIECTBA (pa3Mep IETOHAIIMOHHOW STYCHKH MEHee 2 CM);

KJIacc 2 - YyBCTBUTENbHbBIE BEUIECTBA (pa3Mep ETOHAIIMOHHOW sYEHKH JISKUT B Mpeenax oT 2 10
10 cm);

KJlacc 3 - cpe/iHe YyBCTBUTENbHbBIE BEIIECTBA (pa3Mep AETOHAIIMOHHOMN SYSHKHU JIKUT B Mpeaenax
ot 10 10 40 cm);

KJacc 4 - c1abo 4yBCTBUTENBHBIE BEIIECTBA (pa3Mep AeTOHAIIMOHHON ssueiiku O6osbiie 40 cm).

Knaccudukanus Hambosnee pacnpoCTpaHEHHBIX B IPOMBIIUIEHHOM IPOU3BOJICTBE TOPHOUUX
BellecTB MpuBeAeHa B Tabnuie E.1. B chmyuae, ecnm BemecTBO He BHECEHO B KIACCH(UKAIUIO, €Tro
cienyer Kiaccu(UIUpOBaTh MO AaHAJIOTHMM C MMEIOUIMMUCS B CIIMCKE BEIIECTBaMHU, a MPH OTCYTCTBUU
uH(pOpMaIlMKM O CBOMCTBAX JAHHOTO BEIIECTBA, €ro ClelyeT OTHECTH K Kiaccy l, T.e. paccMaTpuBaTh
HauOoJsee OnacHbIN Cllydai.

Tabauua E.1
Kiace 1 Kiace 2 Kiace 3 Kiacce 4
AueruieH AKpUIIOHUTPHII Aneranberun benzon
Bunwnnamnernien AKpoJienH Aneron Jexan
Bonopon byran bensun o-Jluxsop6enson
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: MeTUmITUIIKETOH
JTUMETHUIOBBIN Okran
TUBUHUIOBEIA [Tupuanna
METHJIOYTUIIOBBIN CepoBogopon
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CnupTsl:
[Hupoxas ppakius JeTKUX | METHUIOBBIN
YIJIEBOAOPOIOB STUJIOBBIN
MPOIUIIOBBIN
aAMIJIOBBIN
M300yTHIIOBBIN
H30IIPOIUIIOBBIN
Iuknorekcan
Stundopmuar
DTUIXIJIOPU

E.4 Tenora CropaHust XUMHUYIECCKHUX coeUHEeHuI IPH pacyeTe MOJHOI0 3amaca SJHEPTrOBbIACJICHUSA

[Ipu omueHke MacmTabOB MOpPaKEHHUS BOJIHAMHU JAaBJICHUS JOJDKHO YYUTBIBATHCA pazluyue
XUMUYECKUX COCIUMHEHHHM II0 TEIUIOT€ CropaHus, HCIOJIb3YEeMOM [UIs pacyera IIOJHOrO 3amaca
SHEProOBbIACNECHUS. [[7 TUNUYHBIX YIJI€BOJOPOI0B IPUHUMAETCS B PacyeT 3HAYCHHE YACIbHOU TEIIOThI
cropanusa E ;=44 MJDx/kr. Jlns MHBIX TOPIOYMX BEIIECTB B pacueTax MCHONb3yeTcs YIEIbHOE

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

KJIACCOB I'OPIOYMX BEUIECTB BEJIMYMHBI [IapaMeTpa § npenacrasieHsl B Tabauie E.2.

Tadoauua E.2
Kraccel roprounx BElECTB 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
Bonopon 2,73
Hutpomeran 0,25
Kuace 2

OTHIIeH 1,07
JvsTminoup 0,77
JuBunmn up 0,77
Oxuch nponuieHa 0,7
AKpoJIenH 0,62
Cepoyriepon 0,32
byran 1
bytuien 1
byranuex 1
1,3-Ilenraguen 1
OtaH 1
Jumetnmdup 0,66
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JMn30nponuiIoBEIi 3¢up 0,82
DY 1
[IponiieHn 1
IIponan 1
Kaacce 3

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

MeTunoBbIi 0,45
OTHIIOBBIA 0,61
[IponusnioBblii 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

Knacc 4

Meran 1,14
Tpuxiopatan 0,15
Merunxanopug 0,12
benzon 1
Jexan 1
Honekan 1
Metunben3omn 1
Mertunmepkanras 0,53
Oxkuchk yriepojaa 0,23
JluxiyiopaTan 0,24
CepoBoJziopon 0,34
A1nieToH 0,65
JlnxnopOeH30m 0,42
Tpuxiioparan 0,14

E.5 Knaccupukanusi OKpyKamiero NpocTpaHCTBA M0 CTENeH! 3arPOMOKICHHOCTH

XapakTepoM 3arpOMOKJIEHHOCTH OKPYXAlOIIero MpPOCTPAHCTBA B 3HAUYUTEIbHOW CTEHNEHU
OTIPEICIIIETCS. CKOPOCTh PACIIPOCTPAHCHUS IJIAMEHH TPU CTOPaHUH 00JIaKa U, CIeI0BATEIBHO, TApaMETPhI
BOJIHBI JIaBJIEHUS. XapaKTEPUCTUKU 3arPOMOKICHHOCTH OKPY)KAIOIIEro MPOCTPAHCTBA pa3esIoTCs Ha
YyeThIpe Kilacca:

kinacc | - HanmuwWe MIMHHBIX TPYO, MOJIOCTEH, KaBEpH, 3alOJIHCHHBIX TOPIOYEH CMEChIo, TPH
CTOpaHMHM KOTOPOH BO3MOXKHO OXHAaTh (OPMHUPOBAHUE TYpPOYICHTHBIX CTPYH NHPOAYKTOB CrOpaHUS,
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MMEIOIIMX Pa3Mepbl HE MEHEe TPeX pa3MepoB ACTOHALMOHHOM SYEHMKM JaHHOW cMmecu. Ecimu pasmep
JICTOHAIIMOHHOW SYEHKHU I TaHHOM CMECH HEM3BECTEH, TO MUHUMAJIbHBIM XapaKTepHbIA pazMep CTpyH
IIPUHUMAETCS PaBHBIM 5 CM JUIsl TOPrOYNX BemlecTB Kiacca 1; 20 cM - a1s roprouux BemecTs 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;

kinacc Il - cpenne 3arpoMOKIEHHOE MPOCTPAHCTBO: OTIEIBHO CTOSAIIUE TEXHOJIOTUYECKUE
YCTaHOBKHM, PE3EPBYapHbIN NapK;

kiacc [V - cnabo 3arpomMokeHHOE U CBOOOIHOE MPOCTPAHCTBO.

E.6 Knaccupukanusi pe;kuMoB cropanus odj1axKa

st oneHKH BO3JIEHCTBUSL CropaHusi o0Jiaka BO3MOKHBIE PEXHMbBI CTOpPaHMs pa3leisioTCsS 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 - neduarpamusi, Ckopocth ¢pponTa riameru ot 300 mo 500 m/c;

kiace 3 - nedaarpanus, ckopocTh ¢ppoHTa mamenn ot 200 mxo 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)
r7e k| - KOHCTaHTa, paBHas 43;
M - macca ropro4ero BelecTBa, CoIepKailerocs B o0ake, Kr;
kJacc 6 - nedarpanus, CKOpocTs (pOHTA TUIAMEHH OTpeAensieTcs o hopMyie

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

rae k, - KOHCTaHTa, paBHas 26;
M - macca ropro4ero BeIlecTBa, CoIepKaIIErocs B 00JIake, Kr;

E.7 O:xxunaeMblii peskuM cropanusi odJjiaka

OXugaeMblil peKUM CTOpaHus 00J1aka ONpeAeIsieTcsl C TOMOIbI0 Tadymib! E.3, B 3aBHCUMOCTH OT
KJIacca TOPIOYEro BEIIECTBA U Kilacca 3arpOMOKIEHHOCTH OKPY’KaIOIIEro MpOCTPaHCTBA

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 ompeneneHuH MaKCHMAIbHOM CKOpOCTH (pOHTa IUTAMEHH JJIs PEKHUMOB cropanus 2-4
KJIACCOB JIOTMOJIHUTEIBHO PACCUUTHIBACTCSI BUIMMAsi CKOPOCTh ()pOHTA IJIaMEeHH 1Mo cooTHoueHuto E.2. B
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TOM CITy4ae, €CH MOJy4YeHHas! BeJHMUnHa O0JbIIe MaKCUMaJIbHONH CKOPOCTH, COOTBETCTBYIOIIEH JaHHOMY
KJIacCcy, OHa mpuHUMaeTcs 1o 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 Apyu uMITynbe dassl cxatus 1)
B 3aBUCHUMOCTHU OT PACCTOSIHHMSI OT IIEHTpa O0Jlaka PACCUUTHIBAIOTCS UCXOIS U3 OKHUIAEMOr0 pPeKuMa
cropanus obJaka.

Kiacc 1 pexxuma cropanus o0yiaka

PaccunThiBaeTCst COOTBETCTBYIOIIEE Oe3pa3MepHOE PacCTOSIHUE TI0 (opMyIIe

, (E4)

rae R - paccrosiHue oT eHTpa obiaka, M;

P - armoceproe naBnenue, [la;

E - addexruBHbIN 3HEproO3amnac cmecH, k.

Bennuunsl 0e3pazmepHoro naBieHus Py 1 umnynbe (asbl cxatus [ ¢ onpenenstores no Gopmynam
(117151 ra30-, Mapo- U MbUIEBO3IYIIHBIX CMECEeH):

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 cipaBennuBel 11t 3HadeHu#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.

Pa3mepHbie BenWYMHBI W30BITOYHOIO JABJICHHUS M UMIYyJbca (a3bl CKATHUA ONPENENSIIOTCS IO
bopmymnam:

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

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

PaccunthiBaeTcst 6e3pa3zmMepHoOe paccTosiHuE R « OT 1eHTpa obiaka mo hopmyie E.4.
PaccunrteiBatoTcss BeuMuuHbI Oe3pasMmepHoro namieHus (P ) u uMmmynbca ¢a3bl cxaTus [y 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)

© Vo) gy

rne O - cremeHp paclIMpeHHs] NPOJYKTOB CropaHus (Ajs ra3o-, MapoBO3AYLIHBIX CMeceil
JIOITyCKAETCs IPUHUMATHCSI paBHBIM 7, JUISI IBUICBO3AYIIHBIX cMecei 4);

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

B caywyae nedumarpanuu mIbUIEBO3YIIHOTO oOOJIaka BeaMYMHA H(PQEKTUBHOIO 3Heprosamnaca

yMHOKaercst Ha kodhumuent (0-1)/0.

@opmynel E.9, E.10 cnpaBeqyuBsl Ui 3HaYeHuil R 6oabmMX BenuuuHbl R ,1=0,34; B ciydae,
eciH R <R 1, B popmyinsl E.9, E.10 BMecTO R  MOACTABAAETCS BENTUYHHA R 1.

PasmepHbie Benmu4uHBI W30BITOYHOTO JABICHHS M UMIYyJibca (a3bl CKATUA OMPENESIIOTCS O
dopmynam E.7, E.8. [Ipu atom B popmyiel E.7, E.8 BMecTo Py 1 [« TOACTABIAIOTCA BETUUUHBI Py U ).

Ipunoxenne K

MeTox pacyeTa mapamMeTpoB BOJIHBI IaBJIeHHs P B3PbIBe pe3epByapa ¢ nmeperperoii JKuaKoCTbIo
NI CKUKCHHBIM T'a30M IPH B03IleﬁCTBﬂﬂ Ha HETro o4vara moz;kapa

[lpy  momamaHMM  3aMKHYTOTO  pe3epByapa co  CKWkeHHbIM razom  (CYI) ¢
nerkoBociuiamenstomeiics (JIBXK) nmu roproueit (I'0K) kuaKocTpi0 B 04ar mokapa MOXeET MPOUCXOJUTh
HarpeB COJAEPKMMOIO pe3epByapa 1O TEMIIEpaTyphl, CYILIECTBEHHO IIPEBBIMIAIOMIEH HOPMAJIbHYIO
TEMIEPAaTypy KUIIEHUS, C COOTBETCTBYIOIIMM IOBBIIIEHUEM JaBJIEHUS. 3a CUET HarpeBa HECMOYEHHBIX
CTEHOK COCyJa CHIKAIOTCS IPOYHOCTHBIE XapaKTEPUCTUKM MaTepuaja, B pE3yJIbTaTe€ Yero IpH
OTIpe/IeNIEHHBIX YCIOBUIX OKA3bIBAETCSI BOSMOXKHBIM Pa3phIB pe3epByapa ¢ BO3HUKHOBEHUEM BOJIH CHKATHSI.

PaccunthiBatoT mokasarenb 6, XapaKTepPU3YIOIIH BO3MOXHOCTh BOSHUKHOBEHUS BOJIH CXKATHS, T10
bopmyie

_ CP(T_TKHH)
8= ——]—

, (K1)

riae C, - yaenbHas TeII0eMKOCTh skuakoi ¢dassl, JLx/kr K (nomyckaerca npuaumars paHoi 2000
Jlx/xr K);

T - temmeparypa >XKuAKoi (a3bl, COOTBETCTBYIOILIAas TEMIIEPAType HACBIIIEHHOTO Mapa INpH
JIaBJIEHUH cpabaThIBaHUs IPEJOXPAHUTEIBHOIO Ki1anaHa, K;

41/90



T yun - HOPMAJIBHAS TEMIIEPATYpA KUIIEHUs BellecTsa, K;
L - ynenpHas TemioTa ucnapeHust Npu HOpMaJlbHOU TeMIieparype KUNeHus 7 g, 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 yriieBoopoaHbIM TazoMm (gaiee - CYI) B ovare
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-cpm-(T-Ty); OK.5)

riae Py - atmocdepHoe naBnenue, klla (nomyckaercs npuauMath paBHbIM 101 kI1a);
I - pacCTOsIHME OT LIEHTpPa pe3epByapa A0 00bEKTa, I0ABEPraroLIerocs BO3EHCTBUIO 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.

[lpy Hamuuum B pe3epByape MNPEIOXPAHUTENBHOTO YCTpoWcTBa (KiIamaHa WJIM MeMOpaHbI)
BennurHa T onpenensiercs no popmyie

B

T = ———
A_Igpval

—C,+273,15
; 0K.6)
rzie Py, - JaBlieHUe cpabaThIBaHUSI IPETIOXPAHUTEILHOTO YCTPOMCTBA;
A, B, CA - KOHCTaHTBI YpaBHCHHs 3aBUCHMOCTH JABJICHUS HACBHIIICHHBIX MMAPOB YKUIAKOCTH OT
TeMmreparypbl (KOHCTaHThI AHTyaHa), ONpe/eiseMbIe 0 CIIPABOYHON JUTeparype. EMUHUIIBI H3MepeHHS

P a1 (xIla, MM pT. CT., aTM) JOJKHBI COOTBETCTBOBATH UCIIOIL3YEMbIM KOHCTAaHTaM AHTYyaHa.

Ipuinoxenne U

MeTtoa pacyera mapamMeTpoB UCNIAPEHUS TOPIOYNX HEHATPETHIX KUAKOCTEH U CKUKEHHBIX
yIJ1€BOAOPOJAHBIX I'a30B
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2 .
N.1 HuTencuBHOCTh HcmapeHuss W, Kr/(M“:C) IJIi HEHArpeThIX XKUIKOCTEH Ompenemsercs Io
dbopmyie

46
W=10"n-YM P,

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

BHE [TOMEILEHHS JOITYCKAeTCs IPUHUMATh 11=1;
M - MossipHasi Macca KUJIKOCTH, KI/KMOJIb;
P, - naBiieHME HACBIIEHHOIO Mapa [IpU pacueTHOU TeEMIIepaType KUAKOCTH, Kl]a.

Tadauua U.1
CKOpoCTb BO3AYLIHOIO [IOTOKA, M/C | 3nayenue kodddurmenta N npu Temmeparype 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 Tpu Bei6poce CYT u3 060pyaoBaHus, B KOTOPOM KUIAKOCTh HAXOTUTCS MO/ IaBJICHHEM, 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)

o=1-exp| —
L
, (1.2)

riae C, - yaensHas TermoeMkoctb CYT, JIk/(kr-K);

T, - TeMneparypa OKpy»Xarolero Bo3ayxa, K;

T, - Temnieparypa kunenusa CYT npu atmochepHoM aasnenuu, K;
L, - ynenpHas TemnoTa napoodpaszosanus CYT, JLk/Kr.

[Ipuaumaercs, 4to npu 520,35 BCSI Macca >KHMJIKOCTH, HaXOIAIIAsCcsS B 0OOpPYJAOBaHUH, 3a CUET
B3pPBIBHOTO XapaKTepa MUCIapeHus MePEeXO0UT 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 UCTIAPEHUSI )KUIKOCTH CO CBOOOTHOM MTOBEepXHOCTH W, KI/(M “*C) ompenenseTcs mo

bopmyne

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

Lg-(n-tM)O’S (V;),s_do,z_l_g)

(1.3)
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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 BO3/ayXa Ipu Temieparype 1 o;
U - CKOPOCTh BO3AYIIHOTO OTOKA HaJ MOBEPXHOCTHIO UCIIAPEHMUSI, M/C;
d - XapakTepHbIi JuaMeTp IpOJINBa, M;

Va - KHHEMATHYECKas BI3KOCTb Bo3ayxa mpu 1o, M /c.

Ipuiaoxkenune K

Metoabl pacueTa pa3Mepa CJIMBHBIX OTBEPCTHH M3 TEXHOJOTH4eCKOro odopyaoBanus (101/10HOB,
0TCEKOB), HCTeYeHH KMIKOCTH U3 pe3epByapa U IIOUIAAN PACTEKAHUSA KMIKOCTH MPH
MI'HOBEHHOM pa3pylLlIeHHH pe3epByapa

K.1 Meton pacuera pa3mepa cJIMBHbIX OTBEpPCTHI

K.1.1 Hacrosmmii MeTOJ yCTaHaBIMBAET IOPSNOK pacdyera IUIOIAAU CIMBHOTO OTBEPCTHUS B
OTpaHUYMBAIOIIEM KUAKOCTh YCTPOWCTBE (IIOJAJOHE, OTCEKE, OTPakJI€HHOM OOpPTHKAaMHU ydacTKe IiexXa,
IPOM3BOJICTBEHHOM IUIOIIAAKE M T.I.), MPU KOTOPOM HCKJIIOYAeTCsl MEepeNuB >KUIKOCTU 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 aBapHilHOr0 BCKPBITHUS, BOJIBI OT YCTAHOBKH MOKapOTYILIEHUS U BHITOPAHHE KUJKOCTH C TIOBEPXHOCTU
MOJIJIOHA.

K.1.3 B meTonuke pacuera mpuHATHI CIEAYIOIINE TOMYIICHUS:

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

- paspylIaloTCsl TOJIbKO NaTpyOKH, JeKallhe HUXKE YpPOBHS >KUJIKOCTH B ammapare, oOpasys
CJIUBHBIE OTBEPCTHUS, paBHBIE AUaMETPy NaTpyOKOB;

- BEPOSITHOCTh OJTHOBPEMEHHOTO pa3pyLIeHUs IBYX MaTpyOKOB Maia;

- JIaBJICHUE TapOB HaJ MOBEPXHOCTBHIO KUAKOCTU B allapaTe B IPOLECCE CIUBA 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;

- MHTEHCHUBHOCTb OpOILIEHHUS BOJAOM, IOJaBa€MOM M3 YCTaHOBOK II0KapOTYyIIEHUs, IUIOLIaaN
nommona I, kr/(m>-c);

- CKOPOCTb BBITOpPaHUs Toprouei kuakoctu W, Kkr/(M-c) ;

- 13GBITOYHOE JABIICHNE B AINApPaTe HAJl MOBEPXHOCTHIO XKUAKOCTH P, H/M 2.

Ilenbi0 pacdera SBISETCS BHIOOP IUIOMAAM MOMIOHA F,, M2, M pacder IUIOAAN CIIHBHOTO
orBepcrus f, M2,

K.1.5. 1o 3agaHHBIM UCXOAHBIM JaHHBIM ONPEACISAIOT CKOPOCTU HUcTedeHus (i, M>/c, KHUIKOCTH
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U3 amrapara 4epe3 OTBEpCTHs, PaBHBIE CEUCHHIO TPYOOIPOBOJOB, PACHOJOXKEHHBIX Ha ammapare, 1o
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 - YCKOPEHUE CUJIbI TSKECTH, PABHOE ;
H i - BBICOTa YPOBHSI JKUIKOCTH HAJ| 1-M TPYOOIIPOBOIOM.
K.1.6 Ilo wnambonpiieMy W3 BBIYHUCICHHBIX Ha4YallbHBIX pacxonoB (J, BHIOMPAIOT IUIOIIAIb
OTBEPCTHS B almapare 1 BbICOTY YPOBHS KHIAKOCTH Haa HUM H (.
K.1.7 I3 KOHCTPYKTUBHBIX COOOpaxXKeHHI BHIOMPAIOT TUIOMIA/Ib OATOHA F ), M 2
K.1.8 Omnpenensiror kodQPUIMEHT m, XapaKTepPU3YIOIIUKA OTHOIICHHE OObheMa J>KUIKOCTH B
anmnapare K 00beMy KHUAKOCTH B MOJIOHE

M= FH
|:n'hmax

. (K.2)

r71€ N max=0,8L - MaKkCUManIbHO JOMYCTUMBIN YPOBEHb KUAKOCTH B MOJJIOHE.
K.1.9 Bpruucnsor 06beM KUAKOCTH, IOCTYHAIOIIEH B MOI0H B €JUHUILY BPEMEHU OT YCTaHOBKH
T0XKAPOTYIICHHS (C YIETOM BHITOPAHHS TOPIOUei sKiaKocTi) Q o, M°/c, TTo 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 myiomaip CAMBHOTO OTBEPCTHS ONPEILIISIIOT 10 opMyJie

&

-]/2
¢ I/ 20hax 4

K.1.11 ITpu m=1 MOPSIIOK pacyeTa f craeayrommii:
K.1.11.1 OnpenensaroT Hamop, co3/1aBaeMblil CKaTbIMU a3aMu B ammapare

riae P - IIOTHOCTH BOBL, KI/M°.
K.1.11.2 Beruucnstor 3HaueHre 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 ¢ momompto Tabmiel K.1 Haxomar mapamerp a. Eciiyu maHHBIX TaOIHIIBI
K.1 nnst onpenenenus napamerpa a HEJOCTaTOYHO, TO IMAPAMETP 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 TUIONIAAb CIIMBHOTO OTBEpCTUsA f, M 3 1o dbopmyie

f =2ac FH

=

a

» (K.8)

K.1.12 BeiGuparoT ce4eHue OTXO/ISIIMX OT MOI0HA TPYOOTIPOBOIOB 1 U3 YCIOBHS f>f.

K.2. UcTeueHnne :KNIKOCTH U3 pe3epByapa

K.2.1 Merton ycTtaHaBivBaeT napameTpbl HCTEYEHUS TOPIOYEH )KUIKOCTA U3 OTBEPCTHS Pe3epByapa
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IIPH €T0 Pa3repMETH3AIMU M KOJUIECTBO JKUIKOCTH, IIepPEIIMBaBIIEiCS Yepe3 00BaJIOBaHHUE.
PaccmarpuBaercs pesepByap, Haxosmuiics B ooBaoBanuu (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 CTEHKH;

MOBEPXHOCTh KUIKOCTH BHYTPU pe3epByapa ropu30HTAIIbHA,

TEeMIIepaTypa KUJIKOCTH OCTAECTCS MOCTOSTHHON B TEUCHHE BPEMEHHU UCTCUCHHS.

K.2.2 Tlenp pacyeToB 3aKJIOYAeTCs B ONPEACICHUM KOJIMYECTBA >KMJIKOCTH, BBUIMBIIEHCS Yepe3
OTBEpCTHE pe3epByapa MpHU €ro pasrepMeTH3aliy U repeauBlIeiicss uepe3 oOBaloBaHue.

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 -t

. (K.9)

Trac G 0- MAaCCOBBIN pacxona B HadaJbHBIM MOMEHT BpPCEMCHU, KF/C, OHpC,Z[G.HSIGMBIfI oo (bOpMyJIC

G A V28 (0]

rae P - mI0THOCTB JKUAKOCTH, KI/M 3;

5 979,81 m/c”.

b

g - yCKOopeHre cBOOOTHOTO Ma/IeHH

K - kosddurment ncreyenws,

A hol - TITOIIAAL OTBEPCTHUSI, M 2;

h hol - BBICOTA PACIIOJIOKEHUS OTBEPCTHUS, M;

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

h o - HadanbHas BBICOTA CTOJ0a )KUKOCTU B pe3epByape, M.

K.2.4 BricoTta cTonba XUAKOCTH B pe3epByape h (M) B 3aBUCHMOCTH OT BPEMEHH t ONPEACTIACTCS
no ¢opmyie
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& 7
PhAR 2N

h(t)=hy

,(K.11)

K.2.5 YcnoBue mepenuBa CTpyd >KUAKOCTH (TIPH /1 o>l po) 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), MEpeNuBILICHCS uyepe3 OOBaJoBaHUE 3a IOJHOE BpPEMs
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 - BpEMs, B TCHCHHUEC KOTOPOTI'O KUAKOCTD IICPCINBACTCA UCPE3 O6BaJ'IOBaHI/IC, C (T.e. BpeMH,

B T€UEHUE KOTOPOTro BhIMoHseTCs 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 ciyqae, ecnu )XUAKOCTh B Pe3epByape HAXOIUTCS MO M30BITOYHBIM JIaBJICHUEM Ap (ITa),
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BEJIMYMHA MTHOBEHHOTO MaccoBoro pacxoaa G (Kr/c) onpeaensieTcs mo Gopmyiie

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 PacrexaHue >kuAKOCTH P MTHOBEHHOM pa3pylleHHH pe3epByapa

K.3.1 Merox mpenycmarpuBaeT pacdyeT IOCIHEACTBMM IIpU  pacmajge pe3epByapa Ha
npuOIU3UTENIBHO paBHBIE MO pa3Mmepy vactu. [Ipu Takoil mokapoomacHON CUTyalluu 4acTb XpaHUMOU B
pe3epByape KUAKOCTH MOXKET IEePEUThCs yepe3 00BaJIOBaHUE.

K.3.2 Ilenp pacyeToB 3aKJII0YAETCS B OLIEHKE C MOMOILBbIO MaTEMAaTUUECKON MOJIENIN OINPEAEICHUS
JIOJIM KUJIKOCTH, TIepesIMBaBLIel yepe3 00BaloBaHWE IIPU MTHOBEHHOM Pa3pyLICHUH pe3epByapa.

K.3.3 IIpunsTHI creayromue J0nyeHus:

paccMaTpuBaeTCs IUIOCKask OJTHOMEPHAs 3aJa4a;

BpeMsl  paspylIEHHs pe3epByapa MHOIO MEHBIIE XapaKTepHOIO BPEMEHHU  JIBUIKCHMS
THJIPOAMHAMHUYECKOM BOJIHBI 10 00BalOBaHMS;

JKUJKOCTD SIBJISIETCSI HEBSA3KOM;

TPEHUE KUAKOCTH O TOBEPXHOCTD 36MJIA OTCYTCTBYET;

MTOBEPXHOCTb 3€MJIH SIBJISIETCS TUIOCKOW, TOPU30HTAJILHOM.

K.3.4 Cucrema ypaBHEHH, ONMCHIBAIOIINX JIBUKEHHUE KUAKOCTH, UMEET BUL:

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

, (K.19)

rzae h - BeicoTa cron0a *KUAKOCTH Ha/l (GUKCUPOBAaHHBIM YPOBHEM, M;

h G - BBICOTA MOACTUIIAIONIEH MOBEPXHOCTU Hall GPUKCUPOBAHHBIM YPOBHEM, M;
U - CpeJHsS MO BBICOTE CKOPOCTh ABMXKEHHUS CTONI0A HKUAKOCTH, M/C;

X - KOOpJIMHAaTa BAOJb HAIIPABJICHUS IBMIKECHUA JKUIKOCTH, M;

t - Bpems, C;

9,81 m/c’
€ - YCKOpEeHHe CBOOOHOTO maaeHus (¥ ).
['paHn4HbBIE YCIOBUS C y4eTOM reoMeTpuH 3a1a4n (pucyHok K.2) umeror Bum:

] -

Xlx=0 . (k.20

U=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 - paccTrosiHEE OT OcH pe3epByapa 10 00BaTOBaHUS.

K.3.5 MaccoBas nons xunakoctu Q (%), nepenusiieiica yepe3 o0BaloBaHUE K MOMEHTY BPEMEHU
T, onpenensiercs no popmyie

Uy - (hy—a) - dt

O'-;—|

Q=100 TR

, (K.24)

1€ U N - CPEJIHSS 110 BBICOTE CKOPOCTh JIBUKEHUS CTOJI0A )KUAKOCTH MPH X = b, M/C;

h N - BBICOTA CTOJI0A KUIKOCTH MPHU 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

MeTton pacueTra NPpOTUBOIOKAPHBIX ITAPOBLIX 3aBEC

JI.1 O61mue TpedGoBaHus

IIpotuBomoOXKapHas IapoBas 3aBeca MpEJHa3HA4Ye€HA I NPEJOTBPAILECHUS KOHTAKTa TOPIOYUX
ra3oBeIX cMecell, oOpa3yrommxcs MpU aBapusAX Ha MPEANPHUATHAX HEPTEXUMUYECKOW M Ta30BOU
IPOMBIIIJICHHOCTH, C HICTOYHUKAMH 3KUTaHus (HallpuMep, ¢ HarpeBaTelbHBIMU Ie4aMu). 3aBeca JOJKHA
00Ja1aTh 1OCTaTOYHBIMH TUIOTHOCTBIO U 1aJIbHOOOWHOCTBIO, UCKITIOYAIOIIUMHU NIPOCKOK TOPIOYel CMeCcH B
3alUIIAEMYI0 30HY 00bekTa. BeimoaHeHne 3TuX TpeOOBaHMN JTOCTUTAETCsl ONTUMAbHOW KOMITOHOBKOM
KOHCTPYKIIMU YCTPOMCTBA, BOCIIPOU3BOMAAILETO 3aBECY, U PACUETOM I1apaMeTPOB 3aBeChl. MeTo BKIIIOYAEeT
TOJIBKO PacyeT yCTPOMCTBA, BOCIIPOU3BOMAILETO MApOBYIO 3aBecy. Pacuer MarucTpalbHOro maponpoBoaa
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, pa3zpe3 W miaH) npencTaBisieT
co00i1 KOJIbLIEBOM TpyOuaThlii KOJUIEKTOP 4, BJOJIb OCH KOTOPOIO IO BCEH BEpXHEW YacTHU MPOCBEPIICHbI
OTBEpPCTHUSl OJIMHAKOBOTO JMAaMETpa Ha PAaBHOM paccTosiHUH Apyr oT apyra. Jduametrp (D oy ) U ATUHY
(L xon ) KOJIJIEKTOPA, KOJUYECTBO (Nn) U quamMeTp (do ) OTBEPCTUH ONPENeNsItoT pacueToM 1o (popmyiiam
cootBercTBeHHO JI.8; J1.2; JI.7 u J1.4.

JI.1.2 Konnektop pacronaraercs Ha METAJUIMYECKUX, OCTOHHBIX WM KUPIUYHBIX Omopax 3,
BBICOTA KOTOPBIX JIOJDKHA ObITh HE MeHee 0,2 M.

JI.1.3 PaccTostHue OT KOJIJIEKTOPA JI0 3alTUIIAeMOT0 O0BEKTA OMPEACIISIOT PACUETOM.

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

JI.1.5 Bponp ocu KOMIEKTOpa YCTaHABIMBAIOT JKECTKOE Ta30HEIPOHUIIAEMOE OIpakIeHUE
(JTucTOBOE KEJIE30 WM KHUPIUYHAS CTeHA) Ul MPEJOTBpAIICHUS MPOTEKaHUs TOprOYed cMecu MEXIy
OTJICTbHBIMU CTPYSMHU B HaYaJIbHOM YYacTKe 3aBeChl. BepXHsisi KpOMKa orpakieHus 10opKHa ObITh ot 0,4
1o 0,6 M BbllIe KOJUIEKTOpa. PaccTosiHue Mexay KOJIEKTOPOM M OTPaKACHHUEM OMpPENENSIIOT PacyeTOM.
[IpoeMsI B OrpaxaeHUsX JOJKHBI OBITh MOCTOSIHHO 3aKPBITHI IDIOTHBIMU JIBEPSIMH.

JI.L1.6 TpaekTopusi CTpyH 3aBECHI JIOJHKHA MPEBBIIATH 3alIMIIAEMYI0 30HY. BBICOTY 3aBechl Haj
3aIIUIIAeMON 30HOM OIpenesitoT pacueToM. [[isi BBICOKMX OOBEKTOB 3aBeca MOXKET OBITh BBIMOJTHEHA
MHOT'OCEKI[TMOHHOW B BEPTUKAIHLHOM HAMPABIICHUH.

JI.1.7 lna obGecnieueHus paBHOMEPHOW pas/iayu mapa 1o JJIMHE KOJUIEKTOpa He0OXOIUMO, YTOOBI
OTHOILICHHE CYMMAapHOW IUIOIIAJAX OTBEPCTUH K IUIOMIAIAM IONEPEYHOr0 CEYEHHUs KOJUIEKTOpa ObUIO
MeHbIIIEe Wi paBHO 0,3.
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JI.1.8 Temmnepatypy BO3ayXa IpHU pacdere CleAyeT NMPUHUMATh PaBHOW CpeaHel misi Haubolee
XOJIOZHOTO (3UMHETr0) epro/ia BPEMEHH, XapaKTepHOIo AJIs JaHHOIO reorpaduyeckoro paioHa.

JI.1.9 CkopocTh BeTpa npu pacuere ciaeayeT IPUHUMATh PaBHOM CpelHEeN CKOpPOCTH AJis HauboJsee
BETPEHOI0 NIepUoJia, XapaKTEPHOTro /Ui JAHHOTO reorpapuueckoro paioHa.

JI.2 Ilopsinok pacuera napaMeTpoB AapOBOi 3aBeChl

HcxoaupiMy BeTMUMHAME JJIs1 pacyeTa apamMeTpoB 3aBEChl IPUHUMAIOT:
naBieHue (p | ) U yaenbHbId 00beM (V] ) mapa B KOJIEKTOPE 3aBECHI;
ckopocTb BeTpa (W );

w10THOCTEL P, (TeMneparypa 7 ;) Bo3ayxa;

BbicoTa (H) n nepumetp (P) 3amumaeMoit 30HbI 00bEKTA;

BBICOTA BEPXHEH KPOMKH OTpakaeHus Hall KojuiekTopoM (h);

BBICOTA OMOPHI KosutekTopa (/¢ ).

JI.2.1 PaccunThIBaIOT CleyIOINE BETUUYHUHBI.

JI.2.1.1 Paccrosiaue X, M, OT KOJUIEKTOPA 3aBECHI JIO 3alUINAEMOTr0 00bhEKTa

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

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

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

rzae P - nepumerp 3amuimaeMoro o0beKTa, M.

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

2/K (k+1)/K

_ K AHE) (R
P61/ 2TV [\ n P
, (J1.3)

rae P - miotHOCTE Mapa, Kr/M °;

W o - ckopoCTh BbIXOJIa TIapa, M/c;

P 1 - JaBJIEHUE NIapa B KOJUIEKTOpe, I1a;

V| - ynensHBIN 00BEM TIapa B KOJUIEKTOPE, M 3/kr;

P2 - atMocepHoe naBnenue, [1a;

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.
Ecnmu mo ycnoBusiM pacuera 3amaetcs AMaMETp OTBEPCTUH d, TO CIEIYET ONPENEIUTh BBICOTY
3aBeChl H;, M

p,W
H = x0:333, 40,667 o
PoWo
, JL5)
J1.2.1.5 PaccTrosiHusI MEXTy OTBEPCTUSIMU [, 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

Doy =1836YN ;1 o

JI.2.1.8 Pacxon nmapa Gy, kr/c:

Gn=0’785'(P'd02'n'p0'W0 ,(J1.9)

rae P - koaddurment pacxona napa yepes orseperue (P or 0,6 10 0,8).
JI1.2.1.9 O6mas BbICOTA OTPAKIACHUS 1 orp, M:

h orp=h+h ¢, (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)

VYka3aHHBII MOPAJOK pacyeTa MPOBOAAT IOCIE OPUEHTUPOBOYHOI'O BBIOOPA 3HAYECHUH JaBJIECHUS
napa u AMaMeTpa OTBEpPCTUH B KosuiekTope no tadsuie JI.1.
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Taﬁ.Jmua JI.1 - H3MeHeHHe BBLICOTBHI 3aBechbl B 3aBHCHMOCTH OT anamMeTpa OTBCPCTHﬁ H

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 Ttabmune JI.1 B BepTukanpbHOW Tpade MaHbl 3HAYCHUs HABJICHHUS Tapa, B TOPU30HTAIBHOM -
JIMaMEeTpPbI OTBEPCTHH, a B TIEPECEUCHUH TOPU30HTAIIBHBIX U BEPTUKAJIBHBIX I'pad - BICOTHI MAPOBBIX 3aBEC

(BBICOTA 3aIIUIIIAEMBIX 30H) B METpax.

Tabmuma JI.1 coctaBieHa st ckopoctei Betpa 2, 3, 4 u 6 m/c. [Ipu GOIbIIUX CKOPOCTSX BETpa
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yKa3aHHbIC BEJIMYUHBI CIEAYyeT MPUHUMATh TaKUMHU K€, 4yTo u s 6 m/c. Tabmuma gaeT BO3MOKHOCTD
OLIEHUTh HEOO0XOAMMOE 3HA4YEHHUE JABJIECHHUS Mapa U COOTBETCTBYIOUIMH €My JuaMeTp OTBEpCTHH Ui
obecrniedueHus TpeOyeMOoil BEICOTHI 3aBECHI (BBICOTHI 3aIIUIIAEMOTO 0OBEKTA).

JU1 OZTHOTO M TOTO K€ JaBJIEHUS Mapa BbICOTA 3aBeChl OyneT TeM 0oJiblle, yeM 0oJblle TUaMerp
orBepcTuil. OHAKO ¢ yBEIMUEHUEM JUaMeTpa OyJeT yBeIuuuBaThcs U pacxon napa. Cnenyer noaOuparsb
JlaBJIEHUE Tapa U AMaMeTp OTBEPCTHH TakuM o0pa3oM, uToObl ObLIM oOecreyeHbl TpeOyemasl BbICOTa
3aBechl U HanboJiee SKOHOMUYHBIN 0TOOp mapa. JluameTp oTBEpCTUil ClieayeT MPUHUMATh HAUMEHBUINM U3
BO3MOXHOTI'O (HO HE MEeHee 3 MM) Uil KaXJI0r0 JaBJICHUS Mapa.

Ipunoxenne M
TpeGoBanus K BOAAHOMY OPOLIEHUIO TEXHOJIOTHYECKOT0 000PY/10BAHUS

M.1 [lng mnpemoTBpallleHus yBEeNWYeHHs] MaciuTaba aBapuu NpU MOXKape TEXHOJIOTUYECKOEe
000py/IoBaHNE TPOU3BOJCTBEHHBIX OOBEKTOB JOJDKHO OBITh 3allWIIEHO OT TEIUIOBOTO W3IYYCHHS
YCTaHOBKAMH BOJSIHOTO OpOUICHHs (TIOKApHBIMHU JaQEeTHHIMU CTBOJIAMHU, CTAllMOHAPHBIMH yCTaHOBKAMU
BOJISTHOTO OPOIICHHUS).

I[Ipumeuanue - B [aHHOM MPWIOKEHUH TOJ TOHATHEM 'MOXapHble JadeTHbIe CTBOJIBI"
noJipa3ymeBaroTcs cranuoHapHbeie JaderHeie crtBoibl 1o ['OCT 34778, a Takke OCHHUTHPYOIINC
nageTHbIE CTBOJIBL.

M.2 INoxapHble nadeTHbIe CTBOJIBI yCTaHABIMBAIOTCS:

- Ha HapyxHbIX ycraHoBkax karteropuii AH, BH u BH - s 3amuThl KOJIOHHBIX ammapaToB
BbicoToi 0 30 M, comepkammx roproune raswl (I'T), merxkoBocmnamensitomtuecs (JIBXK) u roproumne
wxuakoctn  (IDK), a Ha  HedrenepepalOarbIBarOIMX, HEPTEXMMHUECKUX, XUMHUYECKUX U
rasomnepepalaTbIBAIOIIUX MPEANPHUATUAX - JJI 3alIUThl anmapaToB U o0opyaoBaHus, conepxkamux [T,
JIBX u I')XK;

- Ha CBHIPbEBBIX, TOBApHBIX M MPOMEKYTOUHBIX CKJIaAax (Mapkax) - A 3allUThl IIAPOBBIX U
TOPU30HTAIBHBIX (LMJIMHAPUYECKUX) PE3EPBYapOB CO CKIKEHHBIMH yrieBogopoaHsiMu razamu (CYT),
JIBXK u I')X nox naBneHuem;

- Ha cnuBoHaIMBHBIX Actakanax CYT, JIBXK u 'K - ans 3auTel KOHCTPYKLIMN 3CTaKaa U LUCTEPH
IIOJIBUYKHOTO COCTaBa.

M.3 JladerHble CTBOJIBI YCTAaHABIMBAIOT CO CTAIlMOHAPHBIM MOJKIIOYEHHEM K BOJOIPOBOJHOMN
CeTH.

M.4 KonuuecTtBO M pacmnojiokeHue JadeTHbIX CTBOJIOB JJIsi 3alUThl 000pYyAOBaHUS (Kpome
pe3epByapoB), pacloOKEHHOIO Ha HapyKHOM YCTaHOBKE, OINPEAEISAIOT, UCXOJ U3 YCIOBHM OpOILIEHUS
3alMINaeMOro 000pyI0BaHMs HE MEHEE YeM OJHOW KOMIAKTHOW CTpyeH.

KonnyectBo 1 pacnonoxenue nadeTHbIX CTBOJIOB Juid 3amuThl pedepyapoB ¢ CYI u JIBXK nox
JABJICHUEM OIPENEISAIOT M3 YCJIOBHS OpOLIEHUS KaXKJIOHM TOYKM pe3epByapa HE MEHEe 4YeM OJHOH
KOMIIAKTHOM CTPYEH.

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

M.5 JladeTHble CTBOBI IS 3aIUTHI OTKPBITHIX KEJIE€3HOIOPOKHBIX CIMBOHATMBHBIX ICTAKA] KaK
OJIHOCTOPOHHUX, TaK U ABYXCTOPOHHUX, TOJKHBI ObITh PACIOJIOKEHBI IO 00€ CTOPOHBI 3CTAKA/Ibl C TAKUM
pacyeToM, 4TOObI 00ECreYrBaIOCh OPOILICHHE Ka)XI0H KEeJe3HOIOPOKHOW IUCTEPHBI M KaXKAOH TOUKH
KOHCTPYKIMH ICTaKa/bl 110 BCEU €€ JUIMHE HE MEHEE YeM JBYMSI KOMITAKTHBIMH CTPYSIMHU.

M.6 JladeTHBIE CTBOJIBI CIIEyeT YCTaHABIMBATh HA PACCTOSIHUU HE MEHEe:

- 15 ™M or 3ammmaeMoro oOOpyAOBaHUS HApPY)KHOM YCTAHOBKH, IKEJIE3HOJIOPOKHOM
CIIMBOHAJIMBHOM 3CTaKazbl, >KEJIE3HOMOPOXKHBIX LMCTEpPH. JlomyckaeTcss yMEHBIIEHHE PACCTOSHMS OT
JaeTHOro CTBOJIA 10 3alluiiaeMoro obopyaoBaHus A0 10 M mpH yClIOBUU HalU4Ms TyONUPYIOMIMX
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7a(eTHBIX CTBOJIOB WM TPHUMEHEHHsS TUCTAHIMOHHO YIPABISEMBIX HIU TMPOTPAMMHPYEMBIX, HIIH
OCLMJUTHPYIOIIHUX JIahEeTHBIX CTBOJIOB;

- 10 M oT ocu cTeHKH M 00BaOBaHUS pe3epBYapoB (BHE 00BAJIOBAaHUS WM OIPAXKJAIOIIUX CTEH
pe3epBYyapoB).

JladeTHble CTBOJIBI U WX YCTPOMCTBA YyIpaBJICHHs HE JOMYCKAETCS pa3MellaTh B 30HE JEHCTBHS
MIapPOBBIX 33aBEC MEUEH.

M.7 JlaetHble CTBOJBI MOTYT YCTAaHABIMBAThCS HA CHEIMAIbHBIX JTa(QETHBIX BBIIIKAX HWIIH
COOPYKEHMSIX UM HA YPOBHE 3€MIIU.

OnTuManbHYI0 BBICOTY JAETHBIX BBIEK M PACIOJIOKEHUE JAQEeTHBIX CTBOJOB CIIEAYET
ONpEeNATh HWCXOAS M3 BBICOTBI U PACIOJOXKEHUS OOOpYHOBaHUS, YIJIOB HAKJIOHA U PACCTOSHUS
7aeTHOTO CTBOJIA OT 3aIUIIIAEMOT0 O0OBEKTA.

B HeoOX0IMMBIX cllydasx AOMycKaeTcs MPUMEHEHHE OCHIIUTHPYIOIIUX JIa()eTHBIX CTBOJIOB.

M.7.1 Ilpu pa3memieHun JTaeTHBIX CTBOJOB OTHOCHTEIHHO 3allMIAEMOr0o O0OpYIOBaHHS Ha
pacCTOSIHUM, KOTOpPO€ MEHbIIE YyKazaHHOro B M.6, cienyeT oOmnpeneiauTh 3HA4Y€HHs] MHTEHCHUBHOCTHU
TETUIOBOTO M3JIyYEeHHUsS OT IUIAMEHHU MoKapa Ha O0JiydaeMble MaTepHajbl, U3 KOTOPBHIX OHH M3TOTOBJICHBI
(BKJIIOYAsi YCTPOMCTBA yIpaBlieHUS JaQeTHBIX CTBOJIOB), M CPAaBHUTH IIOJIYYCHHbIE 3HAYCHUS C
COOTBETCTBYIOIIMMHU 3HAYEHUSIMHM IPENEIbHO JONYCTUMOM HMHTEHCUBHOCTH TEILIOBOTO W3ITYyYEHUS JUIS
o0nyyaemblx MarepuanoB. [Ipu komOuHanuu B nadeTHBIX CTBOJAX MATEPUANOB, UMEIOIIUX Pa3TUYHbIC
3HAUEHUs NPEJENbHO JONYCTUMON MHTEHCUBHOCTH TEIJIOBOIO W3JIyYEHUS, CPABHEHHE MPOU3BOJAT IJIs
MaTepuaa, UMEIIIEro HauMEeHbIIEee €€ 3HaYCHUE.

M.7.2 IlpenenbHO NOMyCTUMasi MHTEHCUBHOCTh TEIJIOBOIO M3JIyUYEHHUS JUIsl CTAJbHBIX HECYILHX
KOHCTPYKIUH nadeTHbix Boimek - 20,0 kB1/m 2,

M.7.3 Jlns cHUXKEHUS] 3HAUEHMs IPEJEIIbHO JOMyCTUMON MHTEHCUBHOCTU TEIUIOBOTO M3ITy4EHUS,
BO3/ICUCTBYIOLIET0 Ha JadeTHble CTBOJIBI M HECYIIMe KOHCTPYKUUH Ja(eTHBIX BBIIIEK, CJEIyeT
HNPUMEHSThH CIEIYIOIINE CIIOCOOBI 3aLUTHI:

- U1 1aeTHBIX CTBOJIOB - BOJSIHOE OPOILIEHHE /WM UCIOIb30BAHNE TEIUIO3AIIUTHBIX SKPAaHOB 110
I'OCT P 59440;

- JUI1 HeCyIIUMX KOHCTPYKLUHMH Jla)e€THBIX BBIIIEK - BOASHOE OpOILIEHHE W/WIM HCIOJIb30BaHUE
CPEJICTB OTHE3AIUThl, 00ECTIEYNBAIOIUX HEOOXOAUMBIN IMpesied OTHECTOMKOCTH HECYIIUX KOHCTPYKLHUN
nadeTHBIX BBIIEK B TEUEHHE PACUETHOTO BPEMEHHU MOXkKapa;

- YBEJIMUYEHHE MUHUMAJIBHBIX PACCTOSHUM, YKa3aHHBIX B M.6, 10 3HaYeHUN, 0OECTICUMBAIONINX
0e30MacHbIe 3HAYCHUsI UHTEHCUBHOCTH TEIUIOBOTO U3ITYUYEHUS;

- KOMIJIEKC BBIIIE YKa3aHHBIX MEp.

M.7.4 VHTEHCHUBHOCTb BOJASIHOTO OpOIIEHUS JaQeTHBIX CTBOJIOB M HECYIIMX KOHCTPYKIMH
nadeTHBIX BHIIIEK TOIDKHA OBITH He Meree 0,5 11/(c - M 7).

M.8 IIpu BbICOTE KOJIOHHBIX ammapaTtoB O6ojee 30 M ux 3amuTy Ha BbicoTe Oonee 30 M cremyer
OCYIIECTBIISATH CTAIIMOHAPHBIMU YCTAHOBKAMHU OPOILIEHUSI.

B Ttex cmywasx, Korja 3amiuTa KOJOHHBIX amllapaToB WK JPyroro o6opynoBaHHs JadeTHBIMU
CTBOJIAaMU HEBO3MOYKHA WJIM HellellecooOpa3Ha, MX CIEAyeT 3alliIlaTh CTAllMOHAPHBIMH YCTaHOBKaMH
BOJISIHOT'O OPOILIEHUS Ha BCIO BBICOTY.

M.9 PesepByapel ¢ CYI' u JIB)K mox naBieHuEM B CBIPbEBBIX, TOBAPHBIX U IMPOMEKYTOUHBIX
cKiIajax (mapkax) JOMOJHUTENBHO K J1a)eTHBIM CTBOJIAM JIOJKHBI UMETh aBTOMAaTUYECKHUE CTallMOHApHBIE
CUCTEMBI BOJISHOTO OPOILIEHUSI.

M.10 Hazemusie (Hamzemubie) pesepyapsl ¢ JIBXK u 'K o6vemom 5000 M> 1 Golee JOIKHBI
ObITh  000OpY/HOBaHbl  CTAllMOHAPHBIMM  YCTAHOBKAaMH BOJSHOIO OpOLIEHUS C  BO3MOKHOCTHIO
MIOICOEIUHEHNUS NIEPEABUKHOM MOKAPHOU TEXHUKH.

Jns pe3epByapoB € TEIUIOU3OISUMEN U3 HETOPIOYUX MATEPHUAIOB JTONMYCKAETCS HE NMPUCOEAUHSTH
CTAllMOHAPHYIO0 YCTaHOBKY BOJSHOIO OPOLIEHMsI K IPOTHUBOIOKAPHOMY BOAOIPOBOAY; IIPU ITOM CYXHE
TPYyOOIIPOBOJbI €€ JOKHBI OBITh BBIBEACHBI 3a Mpeleibl OTpakIeHUS Pe3epByapoB U 000PYIOBaHbBI
COEIMHUTEIIbHBIMU F'0JIOBKAMU U 3aTTyLIKaMHU.
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[Togauy Bozbl Ha OpoIIEHHE Ha3eMHBIX (Haa3eMHbIX) pe3epByapoB ¢ JIBXK u 'K o6vemoMm meHee
5000 M°, a Takke HA3EMHOrO OGOPYIOBAHHS IOA3EMHBIX PE3EPBYapOB IOMYCKASTCS MPELYCMATPHBATH
NIEPEABUKHON MMOKAPHOU TEXHUKOM.

M.11 3amac Boabl ISl TPOTHUBOIOXKAPHOW 3allUTHl JIOJDKEH OOCCIeYMBATh OPOIICHHUE
3alUIIAeMOro O0OpYJOBaHUS B TEYCHHWE PACYCTHOTO BPEMEHH, HEOOXOAMMOTO MJsi TMOATOTOBKU K
TYIIEHHUIO U HEMTOCPEICTBEHHO JUIs TYHIEHUS [T0XKapa.

M.12 Pacxoz BoJbl Ha CTallMOHAPHBIE YCTAHOBKH OPOLIEHUS 10JKEH IPUHUMATBCS IS

- HapyXHbIX YCTAaHOBOK - II0 ammapaTram KOJOHHOI'O THIa, UCXOJS U3 CyMMbI pacXoJl0B BOJbI Ha
OXJIQKJIEHUE YCIIOBHO TOPSLIEH KOJOHHBI M CMEXHBIX C HEH KOJIOHH, PACIOJOXEHHBIX HAa PAcCTOSTHUU
MEHee JBYX JTUaMETPOB HAaUOOJbIIEH TOPSIICH I CMEKHOM C HEH KOJIOHHBI;

- CBIPBEBBIX, TOBAPHBIX M MPOMEKYTOUHBIX CKJIAZOB (TMIAPKOB) CO CPEepUUIECKUMHU pE3epPByapaMu C
CVYT u JIBXK non naBieHueM, Ha OJHOBPEMEHHOE OPOILIEHHE YCIOBHO TOPSILEro pe3epByapa U CMEKHbBIX
C HHUM pe3epByapoB, PACIIOJIOKEHHBIX HA PACCTOSIHUM MEHEEe TuaMeTpa HauOOJBIIEr0 TOPSIIETO WU
CMEXHOTO C HUM pe3epByapa, a i FTOPU30HTAIBHBIX (IIMIMHAPUYECKUX ) - cornacHo tadnuie M.1;

- CBIPbEBBIX, TOBAPHBIX M IPOMEXKYTOUHBIX CKJIaJ0B (MapKOB) C Ha3eMHBIMU (HaJI3€MHBIMH)
n3orepMuyeckuMu peseppyapamu ¢ CYI' Ha 0JHOBpEMEHHOE OPOIIEHUE YCIOBHO FOPSILETo pe3epByapa U
CMEXHBIX C HUM pe3epBYyapOB, PACIIOIIOKEHHBIX Ha PACCTOSHUU TPEX U MEHEE ITMaMETPOB HAaMOOJIBIIETO
TOPSAILEro UM CMEXHOTO C HUM pe3epByapa.

Tabauma M.1 - Yuciio 0oJHOBPEMEHHO OPOIMIAEMbIX TOPU30HTAJbHBIX (IMUJIHHAPHUYECKHX)
pe3epByapoB

Pacnionosxenue pezepByapoB O0beM eIMHUYHOTO pe3epByapa, M 3

25 50 100 160 175 200
B onuH psn 5 5 5 5 3 3
B nBa psna 6 6 6 6 6 6

M.13 HHTEeHCUBHOCTh TOJA4YM BOJbI Ha OXJIAXKJACHHUE MOBEPXHOCTH OOOpYHAOBaHUSA IS
CTAIlMOHAPHBIX YCTAHOBOK BOJISHOTO OPOIIEHUS JOJKHA TPUHUMATHCSA HE MEHEEe HOPMATUBHBIX 3HAUCHU,
MpUBENCHHBIX B Tabnuiax M.2 u M.3.

Tabauna M.2 - HopMaTMBHAsi MHTEHCHBHOCTb OPOIIEHUS NOBEPXHOCTH 3AIUIIAEMOI0
o0opyaoBaHusi

HaumenoBanue o0opyoBaHus MHTEHCUBHOCTD 110/1a4H BOJBI,
/(m2-c)
Coepuueckue n nunuHapuyeckue pesepByapsl ¢ CYI u JIBX,
MOJ1 JaBJIEHUEM:
MIOBEPXHOCTHU 0€3 apMaTyphl 0,1
ITOBEPXHOCTH B MECTAX PACIOJI0KEHUS apMAaTyphl 0,5
KosoHHbI€ anmapars!:
C OTMETKM YCTaHOBKM amnmapara 10 oTMeTku 20 M 0,1
¢ orMeTKH 20 M U CBEIIIIE 0,2
Tab6muma M.3 - HopmaTuBHAasi HMHTEHCHBHOCTH OPOILICHHSI Ha3eMHBIX (HAJI3eMHBIX)

pe3epByapoB I XpaHeHUs HeTH U HePTEeNnPOAYKTOB

MHTEHCUBHOCTH I1OJIaYH BOJIEI,
71/C, Ha OJIUH METP JJIUHBI
OKPY>KHOCTH \ [TOJIOBUHBI

Crioco6 opoIieHus pe3epByapoB
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TOpSIIETO OKPYKHOCTH
pesepByapa COCETHETO
pe3epByapa
1 CraunoHapHas yCTaHOBKA BOASHOTO OPOIICHUS IS
pe3epByapoB BHICOTOM CTEHKH, M:
- Oonee 12 0,75 0,30
- 12 n MeHee U 1 pe3epByapoB ¢ IUIaBarollel Kpblllen 0,50 0,20
2 IlepensurkHas moxapHas TEXHUKA 0,80 0,30

M.14 Py4HO# myCK JUCTaHIIMOHHO YIPaBIIEMBIX Ja()eTHBIX CTBOJIOB M CTALlMOHAPHBIX YCTaHOBOK
BOJISHOTO OPOIICHUS JOJDKEH OBITh MPETYCMOTPEH KaK HEMOCPEACTBEHHO C MECTa Y KOJIBLIEBOW CETH
IPOTHBOIIOXKAPHOTO BOJOIIPOBOA 32 MpeaesiaMi OTOOPTOBKH 000PYIOBaHUS WIIH 3alIIUTHOTO OTPAXKICHHS
pe3epByapoB Ha PacCTOSHMHM HE MeHee 15 M OT 3amumaemMoro o0opyI0oBaHUs, TaK U JUCTAHIIMOHHO U3
MOMEIICHHS C TIOCTOSIHHBIM ITPUCYTCTBUEM TEpcoHaa (ornepaTopHoOi ).

M.15 Tum, KOIMYECTBO U OCOOCHHOCTH PACCTAHOBKH OPOCHTEJCH CTAallMOHAPHBIX YCTaHOBOK
BOJISIHOTO OpOIICHHS, a TaKKe PEKUM HX padOTHl (JaBIEHWE TEpe] OPOCHTEISIMH, PACXOJl BOJBI,
JMCIIEPCHOCTD PACIIbLIa) JOJDKHBI OBITH ONMPENEICHBI UCXOIs U3 YCIIOBUS PAaBHOMEPHOTO OpPOIICHHS BCEX
3aMIUIIACMBIX TIOBEPXHOCTEH C 3aJaHHON WHTECHCHBHOCTHIO, OOCCIICUMBAIONICH TEIJIOBYIO 3aIlHUTy
000pyTI0BaHUS.

Ipuinoxenne H
Meton onpeaesnenusi TpedyeMoii 6e30NMacHOM NJIOIAAH pa3repMeTH3auun

Hacrosimuit merox mpenHazHayeH Ui omnpezaeieHus 0e30macHOM IUIOMAAN pa3repMeTH3aluu
000py/lOBaHUsl U TMOMEMICHWH (Takas MIOIIagh COPOCHOTO CEYEHHS MPEeJOXPAaHUTENHHOTO YCTPOMCTBA,
BCKpBITHE KOTOpPOM B IpoIliecce€ CrOpaHHs CMECH BHYTPH OOOpYIOBaHUS WJIM MOMELIEHUS IO3BOJISET
COXPaHHUTH TOCIETHUE OT pa3pylleHUus Win Aedopmannu), B KOTOPHIX OOpaIlarOTCs TOPIOYHE Tasbl,
KUJKOCTH WJIU TBLIU, CIIOCOOHBIE CO3/1aBaTh C BO3/1YXOM B3pPbIBOOIACHBIE CMECH, CTOPAIOIIHE JJAMUHAPHO
WK TYpOYJIECHTHO BO PPOHTAILHOM PEKHIME.

Meton He pacnmpoCTpaHSETCsl Ha CHCTEMBI,
CaMOBOCIUIAMEHEHUIO.

CKJIOHHBIE K JACTOHAIlMM WU O6”I)€MHOMy

H.1 CymHocTs MeTO2

be3onacHyro miomane pasrepMeTH3alMM ONPENEeNsIoT IO pacyeTHBIM (GOpMyslaM Ha OCHOBE
JaHHBIX O TapaMeTpax o0OpYyIOBaHMs, TMOKa3aTeNsX [0XKapO-B3PHIBOOIIACHOCTH TOPIOUUX CMeEceH,
YCIIOBUSAX BO3HUKHOBEHMS U Pa3BUTHUS IpoOIiECca.

Meton ycTaHaBIMBaeT 3aBUCMMOCTb O€30MACHOM IUIOHIaAM pa3repMeTHu3aluu oT o0bema
000pyJIOBaHUSI WJIM TMOMEIIEHUS W MaKCHUMAaJbHO JOMYCTUMOIO JABJICHHsS BHYTPH HETro, IaBIICHUS U
TEMIEPATypbl TEXHOJIOTUYECKOM Cpebl, TEPMOJWHAMUYECKUX M TEPMOKMHETUYECKUX IapaMeTpoB
roproueit cMecH, yCIOBUM UCTEYEHHUS, CTETIEHH TypOyJIEHTHOCTH.

H.2 ®opmyusl 1J1s1 pacyera 0€30MaCHOM MJIOIIAAN pa3repMeTH3alii TEXHOJIOTHYeCKOro
o0opyroBaHMs € ra30MAPOBBIMHU CMECSIMHU

H.2.1 besomacHyro 1UIOmaAp  pasrepMETH3ANNH  TEXHOJOTUYECKOTOo  OOOpYIOBaHUS C
Ta30MmapOBbBIMU CMCCAMHU OMPCACIIAOT IO CICAYIOIHUM 663pa3MepHI:IM KpUTCpUAJIbHBIM COOTHOIMICHUAM:
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wotil5 1]
VE ()

, (H.T)

JUISL COCY/IOB, PACCUMTAHHBIX HA MAKCHMATbHOE OTHOCHTEIBHOE JaBIeHHe B3pbiBa 1<T <2 (pu
OJIHOBPEMEHHOM BBIIIOJIHEHUU YCIOBUS P m>2p').

X (ne_nm)
W>0,9: ——F—+
VE (H2)

JUIA COCYJIOB, BBLACP)KMBAIOLIMX JAaBJICHHWE B3pblBA B JMANa30HE OTHOCUTEIbHBIX 3HAUYEHUI
2<| <T .
B dopmynax H.1 m H.2 npuHsaTsl cinenyromue o003Ha4eHUs (MHAEKCHI i, U, €, M OTHOCATCS

COOTBCTCTBCHHO K Ha4YaJIbHBIM IIapaMCTpaM, I1apaMeTpam FOpIO‘ICﬁ CMCCH, XapPaKTCPpUCTHUKAM T'OPCHUA B
3aMKHYTOM COCYJ€, MAKCUMAJIbHBIM JOIIYCTUMBIM 3Ha'~I€HI/I$IM)I

- OTHOCHUTEIIbHOE MaKCHMaJbHO JOINYCTHMOE [aBJEHHE B COCYylE, KOTOpOE He
IPUBOJUT K €ro edopMaluy U (UIM) pa3pyLIeHHIo;

P m - a0COJIOTHOE MaKCHUMaJbHO JOMYCTHMMOE JIaBJICHHUE BHYTPU COCYy/a, KOTOpPOE HE NPUBOAUT K
ero nedopmaruu u (Win) paspyuieHuto, [1a;

pi - a0COJIOTHOE HayajgbHOE JIaBJIECHUE TOproYeld CMecH B ammnapare, Ipu KOTOPOM IMPOUCXOIUT
WHHUIIMMpOBaHKe ropenus, [1a;

I
P _ a6comrormoe JIaBJICHUE B TMPOCTPAHCTBE, B KOTOPOE MPOUCXOJHUT HCTEYEHHE, B MOMEHT
TOCTHKEHHSI MAaKCUMAJIBHOTO JaBlIEHUs B3pbIBA BHYTPH ammaparta (atmMocdepa, OydepHas eMKOCTh U T.11.),
IIa;

OTHOCHUTENIbHOE MAaKCHUMAaJIbHOE€ JaBJIEHWE B3pbIBa JAaHHOM TOpHOYed cMmecu B
3aMKHYTOM COCY/JIE;

P e - a0COIOTHOE MAaKCHMAJIbHOE JIaBJIEHHE B3pbIBA JIAHHOW TOpPIOYEH CMecH B 3aMKHYTOM COCYJIE
[IpY Ha4aJIbHOM JIaBJIEHUH cMecH p i, [1a;

E; - koo pUuueHT pacimpeHus MpoayKTOB CTOPAHUS CMECH;

X - dakrop TYpOYJEHTHOCTH, WPEICTABIAIONINIA CO00 B COOTBETCTBHH C TMPHHIMIIOM
['ynu-MuxenbcoHa OTHOIIEHHME JEUCTBUTEIBHOM IOBEPXHOCTH (pOHTA IUIAMEHHM B ammapare K
MOBEPXHOCTHU c(ephbl, B KOTOPYIO MOXKHO cOOpaTh MPOIYKTHI CrOPAHUs, HAXOSAIIMECS B JAHHBIH MOMEHT
BPEMEHHU BHYTPH COCYa.

Kommnexkc mnonobus W mpenctaBinseT co0Oi € TOYHOCTBIO JO MOCTOSHHOTO MHOMXHTEJNS
IIPOM3BEACHUE IBYX OTHOIIEHUH - 3(pPeKTUBHON Miomaay pasrepMeTH3aly K BHyTPEHHEH TOBEPXHOCTH
chepruecKoro cocyna paBHOro o0beMa M CKOPOCTH 3BYKa B UCXOIHOW CMECH K HaYaIbHONW HOPMAlIbHOM
CKOPOCTH IIAMEHHU:
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I AT I
(367:0)0’333 \/ 0667 M. S,

W =

, (H.3)

rae M - kosddurment pacxoa npu UCTCUCHUH CBEXKEN CMECH U (MITH) TIPOAYKTOB CrOPAHUS Yepes3
YCTPOMCTBO B3phIBOpa3pekeHus (IpeoXpaHuTeabHas MeMOpaHa, KiianaH, pa3repMeTu3arop u T.1I1.);

F - miomans pasrepmernszanuu (COPOCHOTO CEYEHUs), M %

V - MakcUMalbHBIM BHYTPEHHHH 00BEM cocyaa, B KOTOPOM BO3MOXHO OOpa3oBaHME roproyeit
ra3onapoBoOi cCMecH, M 3 ;

R - ynuBepcanbHas ra3oBas noctossHHas, paBHas 8314 Jx/(kmons-K);

T,

u “
I' - Temmeparypa roproueii cmecu, K;
M i - MOJIEKyYIISIpHAsI Macca TOproYei CMECH, KI/KMOJIb;

S,
I - HopMmasbHasi CKOPOCTh PACIPOCTPAHEHUsI UIAMEHHU TPH HAYaJIbHBIX 3HAYCHUSAX JABJICHUS U

TEeMIEpaTyphl rOproueit cMecH, M/C;

Ty - gucno "mu" (3,14).
H.2.2 ®opmyner H.1 m H.2 moryr OBbITh HCIONB30BaHBI Kak IJIsl ONpenesieHus Oe30macHoi
IJIOMIAM pa3repMeTu3anuu F 1Opu NpOEKTUPOBAaHUHM amnmapaToB MO MaKCHMaJIbHO JOIMYCTUMOMY

OTHOCHUTEIBHOMY JIaBJICHUIO B3pbIBa B HEM TUm (mpsiMast 3aja4a), Tak U Ul ONPEICICHUs MaKCHMAaIbHO
JIOTTYCTUMOTO Ha4YaJIbHOTO JIaBJICHUsI TOPIOYEH CMECH pi B alapaTe, paCCYUTAaHHOM Ha MaKCHMAaJIbHOE
JABJICHUE P, C YK€ HMEIOMIMMCS COPOCHBIM JIIOKOM Iom@aapio F, Hampumep mpu aHanu3e aBapuit
(oOparHas 3a1a4a).

H.2.3 ®opmynsr (H.1) m (H.2) oxBarbiBaloT Bech JAMana3oH BO3MOXHBIX JaBJICHUH B

0GOpYIOBAHIH C Pa3TMIHOI CTEIEeHbI0 HerepmeTnanocty 1< ST

H.2.4 TounocTb onpezaeneHus AuaMeTpa cOpPOCHOTO CeUeHHs 10 UHXKeHepHbIM Gopmynam H.1, H.2
B CPaBHEHUH C TOYHBIM KOMITBIOTEPHBIM PEUICHHEM CUCTEMBI T (HepeHIINATEHBIX YPAaBHEHUH JTHHAMUKA
pa3BUTHUS B3pbIBa cocTaBisieT 0koJo 10%.

H.3 Crenennb BiaUsiHUS Pa3JHYHbIX IAPAMETPOB HAa §€30MACHYIO IJIOIIA/Ib pa3repMeTHu3aluu
TEXHOJOTNYEeCKOr0 000pY10BAHUSA C Ira30MapPOBbIMH CMECSIMHU

H.3.1 B mnHacrosimeM MeToze peaqu3oBaH MMOJIXOA K pacyeTy IUIOMAgd COpPOCHOTO CeveHus,
3aKITIOYAIOIIMICS B y4eTe BIMSHUS DPA3IUYHBIX NapaMeTpoOB M YCIOBHHA Ha O€30MacHyr0 IUIONIA/b
pasrepMeTu3ali TOCPEACTBOM COOTBETCTBYIOIIEro HU3MeHeHHMs 3((eKTHBHOro 3HaueHHs QaxTopa
TypOyJIeHTHOCTH (OTHOILIEHHE (pakTopa TypOyJIeHTHOCTH K KO3 (HULIMEHTY pacxoa).

H.3.2 Pacuer Ge3omacHo# Miomiagy pa3repMeTH3aluy MpOBOJUTCS, KaK MpaBuilo, A Haubolee
OTAaCHBIX (OKOJIOCTEXHOMETPUYECKOTO COCTaBa) CMeced, eciM He JO0Ka3aHa HEBO3MOXKHOCTh HX
00pa30BaHMs BHYTPH 3alllUIIAEMOr0 00bEKTA.

H.4 3aBucumocthb (pakTopa TypOyI€HTHOCTH OT YCJIOBHIl Pa3BUTHS B3PbIBA B TEXHOJIOTHYECKOM
000py10BaHNH € Ta30IIAPOBBLIMHM CMECAMH IIPH TOYEYHOM HCTOYHHMKE 32KUTAHUSA

H.4.1 3aBucumocth ¢akropa TypOYJEHTHOCTH OT YCIOBUH pa3BUTHS TOPEHUS MOXKET OBITh
IpeCTaBjIeHa A MOJIbIX 00BEKTOB (hOPMYIIOi
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F T, Ty,
(=(1+av)- “"’2'W 3T T
, (H.4)

Tae a i, dy, a3, d 4 - SMIAPUIECKHe Ko GUIIMEHTHI, onpeaensieMbie mo Taduie H. 1.

Ta6auna H.1 - Imnupuyeckue ko3 ppuuuenTsl 1 pacyera pakropa TypOyaeHTHOCTH*

VYcnoBust pa3BUTHS TOPEHUS DmMnupudeckre Kod)GUIneHTsI

aq aj as a4

O6beM cocyna V 1o 10 m 3, CTETIEHb HETEPMETUYHOCTH 0,15 4 1,0 0,0

FIV%7 100,25

O6meMm cocyna V 1o 200 m 3, I<m <2:

Ha4yaJIbHO OTKPBIThIC COPOCHBIE CCUCHHS 0,00 0 2,0 0,0

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

O6mem cocyna V 1o 200 m 3, 25m <m.:

Ha4yaJIbHO OTKPBIThIC COPOCHBIE CCUCHHMS 0,00 0 0,8 1,2

HavyaJIbHO 3aKPBIThIE COPOCHBIE CEUCHMUSI 0,00 0 2,0 6,0

O6beM cocyaa V 10 10 M”; cTereHs HerepMeTHIHOCTH

FIV%%7 10 0,04; Hammame c6poCHOro TpyGOIPOBO/A,

1<m <2:

0€3 OpOIICHUS UCTEKAIOIINX ra30B 0,00 0 4,0 0,0

C OPOLIECHUEM MCTEKAIOIINX ra30B 0,15 4 1,0 0,0

* JInst OTCYTCTBYIOIIMX B TAOJHIIE YCIOBUHM pa3BUTHUS TOPEHUS, HAIIPUMeEp ISl 000pyIOBaHHS
oGneMoM Gomee 200 M >, hakTop TypOYIEHTHOCTH ONPEIENIIOT SKCIEPTHO. B Takux ciyuasx (00HEKTHI
06BeMoM Goree 200 M, 06BEKTHI ¢ BHYTPEHHHMH SIEMEHTAMHI ¥ CTPYIHBIM 1 APYTHMHI BHAAMH
3a)KUTaHMs, @ TAK)KE HHEPLIMOHHBIMU COPOCHBIMHU 3JIEMEHTAMHU U T.I1.) ONpezeseHre 6e30MmacHoi
TUTOIIAIA Pa3repMETU3aINH CIIEeyeT OCYIIECTBIATh C UCTIOIB30BaHUEM ITPOTPAaMM pacyeTa JHHAMUKA
B3pBIBA.

JIyist OJTBIX anmapatoB 06beMoM MeHee 1 M° (aktop TypbymentHocTH X cocTapmsier ot 1 10 2.

C poctom oObema ammapata ¢GakTop TypOYJEHTHOCTH YBEIMYMBACTCS WM IS TOJBIX anmapaToB
oGBeMoM 0ko0 10 M > cocTapmsier oT 2,5 10 5 B 3aBHCHMOCTH OT CTEIIEHH HErepMETHIHOCTH (OTHOLICHHE
F/v*7) anmapara.

Jns cocynoB oobeMom 10 200 M 3 pa3nu4yHoil (HOpMBI C HE3HAUUTEILHBIMU BCTPOSHHBIMH BHYTPb
aneMeHTaMu (akTop TypOyJIEHTHOCTH HE MPEBBIIIAET, KaK MPaBUIIO, 8.

H.4.2 Bousiuue ¢opmbl anmapara

Jlnis anmapatoB ¢ COOTHOILIEHUEM JITMHBI K TUaMeTpy 10 5:1 MOXKHO cuuTaTh, yTo (popMa anmapara
HE BIIMSET Ha 3Ha4YeHue (akTopa TypOYIEHTHOCTH, T.K. YBEIMUYCHHE MOBEPXHOCTH IUIAMEHH M3-3a €ro
BBITSITMBAaHUA MO (QopMe ammapara KOMIIEHCHUPYETCSl YMEHbIIEHHEM IMOBEPXHOCTU B pe3yibTaTe Oolee
paHHETo KacaHMsl IJIAaMEHHU CTEHOK COCy/1a.

H.4.3 BiusHre Ha4YanpHOM repMeTu3aiuy anmnapara

Jlnst moBIX anmapatoB o6bemMoM 10 200 M° ¢ HAYANBHO OTKPHITHIME COPOCHBIMH CCUCHHSIMH,
HalpuMep JIIOKaMH, 3HaueHHe (pakropa TypOyIEHTHOCTH, KaK MPaBHJIO, HE MIPEBBIIIACT 2; JUIsl allnapaToB ¢
HAYaJIbHO 3aKPBITHIMH COPOCHBIMU CEUEHUSIMH (MeMOpPaHbI, pa3repMeTH3aTOPhI U T.J.) HE TPEBBIIAcT 8.

H.4.4 Bnusiaue cTeneHn HerepMeTUIHOCTH armapara F/ 0667

YBenuueHrue CTEEeHH HerepMeTHYHOCTH F/ y 87 5 10 pa3 ot 0,025 go 0,25, 4To paBHO3HAYHO
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YBEJIMUEHUIO TUIOMIAAN pasrepmerm3anuu B 10 pa3 1 OJHOTO M TOTO JK€ ammapara, MPUBOAHNT K
BO3PACTAaHHIO (haKTOpa TypOYIEHTHOCTH B 2 pasa (WIS armapatoB 06seMoM okoio 10 M° ¢ 2,5 10 5).

H.4.5 Bnusaue mMakcuManbHO JOMYCTUMOTO NABIICHUS B ammapare (KOppelupyeT ¢ BIUSHUEM
JIABJICHUS pa3repMETU3AIINN ).

[Ipy yBeNMWYCHWH OTHOCHTEIHLHOTO MAaKCHMAJbHO JOMYCTUMOTO JaBJICHHS BHYTpPHU armapara

(mpouHoCTH ammapara) B amamasoHe 1< <2 daktop TypOymeHTHOCTH He m3MeHsercs. C pocToM

OTHOCHTEJIBHOTO MaKCHMaJIbHO JOMYCTHMOTO JaBieHus Bbime U >2 (mo M =T ) mis HavaabHO
OTKPBITBIX COPOCHBIX ceueHuil (akTop TypOyaeHTHOCTU cHuXkaercs ¢ 2 1o 0,8, 11 HauyaiabHO 3aKPBITHIX -
c 8 Mo 2. DTOT pe3ynbTar corjacyercs ¢ (PU3MYECKHUMH TMPEACTABICHUSMU O TOM, YTO MpPH OOJbIIEM
3HAYEHUHM JaBJICHUS, KOTOPOE BBIJCP)KUBACT alapar, MEHbIle IUIOMagh COPOCHOTO CEYEeHHs, a
CJIeIOBaTeNbHO, (DPOHT TUIAMEHH MOJIBEPraeTCs MEHBIIIEMY BO3MYIIAIONIEMY BO3ICHCTBUIO.

H.4.6 BnusiHue ycnoBHil HCTEUEHUS

Eciu ucrtedeHue roproueil cMecH U TPOAYKTOB CrOpaHHS OCYLIECTBISIETCS Yepe3 COPOCHOM
TPYOOIIPOBOJI, PACIIOJIOKCHHBIA 32 PA3TePMETH3UPYIONIMM JJIEMEHTOM U HMCIOIIUH  JTUaMeTp,
npUOIU3UTENBHO PaBHBIA TMaMETpy COpPOCHOTO OTBEPCTHS, TO 3HAUeHHE (akTopa TypOyJIEHTHOCTU BHE
3aBHCHMOCTH OT 00BbeMa cocyma ot 10 1o 15 M’ HpHHEMAeTcs paBHBIM 4 (JUISL COCYHOB CO CTEICHBIO
HErepMETHYHOCTH F/ y 0667 or 0,015 mo 0,035, korma ocHaieHHE COCYAOB COPOCHBIM TPYOOIPOBOIOM
OMpPAaBJAHO IO COOOPAKEHHMSIM PA3yMHOTO COOTHOIICHHUS XapaKTepHBIX pa3MEpoB cocyda H

TpyOOIIPOBO/Ia) MPH yCIOBUH T <2,

[Ipu ocHamieHUM CHUCTEMBI pa3repMETU3AlMUA OPOCUTEIEM WM JIPYTUM aHaJOTUYHBIM
YCTPOMCTBOM, YCTAaHOBJIEHHBIM B TPYOONPOBOJIE HEMOCPEACTBEHHO 3a Pa3repMeTH3aTOPOM Ui MOJAaYu
XJIaJlareHTa B MCTEKAIONIYI0 M3 ammapara cMech, (pakTop TypOyJEHTHOCTH MPUHUMAETCS TaKUM XKe, KaK
IpU HMCTEYCHHM HEMOCPEACTBEHHO U3 ammapara B atMocdepy. DpdekT MHTeHCHUPUKAUU TOPEHUS B
amnmapate npu cOpoce ra3oB uepe3 TpyOOIpOBOJ MCUYE3aET MPHU YBEJIMUCHUM JIaBIICHUS pa3repMeTHU3aIliu
10 0,2 MIla npu HayansHOM naBnenuu 0,1 MITa.

H.4.7 Bnusitaue yciioBuii pa3repMeTr3alii, MTHOBEHHOE BCKPBITHE COPOCHOTO CEUECHHS TTOBBIIIAET
BEPOSATHOCTh BO3HMKHOBEHHS BHUOPAIIMOHHOTO TOPEHHs BHYTPU ammapara. AMIUTUTYa B aKyCTUYECKOU

BOJIHE BUOpAIMOHHOTO TOPEHUS MOXKET JOCTUIaTh £0,1 MIla. IlepememmBanne cmecu, HampuMep,
BEHTHJIITOPOM, NPUBOJUT K YMEHBIIEHUIO KOJICOaHUH TaBIeHUS.

H.4.8 Bnusinue npensTcTBUi U TypOynu3aTOpoB

Bonpoc o0 BIMSHMM pa3NMYHBIX TNPENATCTBUM, PACIONOXKEHHBIX Ha IIyTH PacIpOCTPaHEHUs
IUIAMEHU, U TYpOYJIEHTHOCTH B CMECH Iepes (PpOHTOM IUIAMEHU SIBJISETCS OJHUM U3 OINpPENESIoNNX B
BbIOOpe (akTtopa TypOyneHTHocTH. Haumbosee mnpaBUIBHBIM METOJIOM OIpeneNeHus (axkTopa
TypOYJEHTHOCTH NpU HATUYMM BHYTPHU ammapaTa CIOKHBIX NPENATCTBUNH M TypOyJIU30BaHHOM cMecH
MOJKET CUMTATHCS METOJ, OCHOBAaHHBI Ha CPABHEHUU PACUETHOW M SKCIEPUMEHTAIILHON JUHAMMKHU POCTa
JaBJIeHUs (3aBUCUMOCTb JIaBJICHHUE - BPEMSI).

Hmeroniyecs: aHHbIE YKa3blBalOT, YTO YCKOPEHHE IUIAMEHW Ha CIELUAIbHBIX NPENATCTBUAIX

mocruraer X~15 u Golee yiKe B coCynax 06beMoM okoio 10 .
Jlist yTeBoIOpOAOBO3IYIIHEIX CMECe TypOylIeHTHOE PacIpOCTpaHEHUE MIIAMEHU C aBTOHOMHOMN
reHepanueil TypOYyJEHTHOCTH BHYTPU 30HBI TOPEHHUS XapaKTEpU3yeTCs MaKCHUMaJbHbIM (haKTOpoM

TYpOYJIEHTHOCTH, OKOJIO X=4.

[Tpu ncKycCcTBEHHO CO3/1aBaeMON H30TPOMHOM TypOYIEHTHOCTH MaKCUMaIbHOE 3HaUeHUe (akTopa
TypOYJEHTHOCTH MpPH TOYEHYHOM 3aKUTaHUM He mpesbiliaer 4-6. JlanpHeliliee yBEeTWYEHHE CTENEHU
U30TPOITHON TYypOyJIEHTHOCTH MPUBOAUT K TAIICHUIO TUIAMEHH.

g cocynoB CO BCTPOCHHBIMH M IIOABMIKHBIMM JIEMEHTAaMH, BIIMSHUE KOTOPBIX Ha 3HAYEHUE
¢akxTopa TypOYJIEHTHOCTH HE MOXKET OBITh B HACTOSIIEE BPEMsl OLIEHEHO, HalpUMep, C UCIOIb30BAHUEM
JUTEPATYpHBIX JaHHBIX WM SKCIEPTHBIM METOAOM, BBIOOp (akropa TypOYyJEHTHOCTH JOJKEH
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OrpaHMYMBATHLCS CHU3Y 3HaYeHHEM X=8.
H.4.9 Koo dunuenrt pacxoga M

Kosdpdunuent pacxomga M sieisiercs smmuprueckum Ko3(DGHIUCHTOM, yIUTHIBAIOIIMM BIIUSHUC
peabHBIX YCIOBHH HCTEUEHHsI Ha PACXOJ ras3a, ONPEACICHHBIM MO W3BECTHBIM TEOPETHYECKHM
MOZETBHBIM COOTHOIICHHSIM.

JUis mpenoXpaHuTENbHBIX MEMOpaH U pasrepMETU3UPYIOIIUX YCTPOHCTB C HENOCPEICTBEHHBIM

cOpoCcOM TPOJYKTOB cropanust B armocdepy, kak mpaBwio, M = 0,61. [lpu Hamuuuu CcOPOCHBIX

tpyoompoBogoB M or 0,4 mo 1 (Bkirouas ciywaii ¢ momadel xyajareHta B TPyOOIPOBO.
HEIOCPEICTBEHHO 3a MEMOpaHOH ).

3HavyeHre Kod(UIMEHTa pacXxo/a BO3pacTaeT B yKa3aHHOM JIMANa30He C YBEIMYECHHEM CKOPOCTH
UCTEUEHHS U TEMIIEPATyPhl HCTEKAIOIIETO Ta3a C POCTOM (haKkTOpa TYpOYIEHTHOCTH.

[poussenenne koddumnmenta pacxoma Ha IUIOMAAs pasrepmerusanuu HF npencrasiser coboit
3¢ (eKTUBHYIO IUIOIAAb pa3repMeTU3aluu.

H.4.10 Ananor npunnuna Jle [llarense-bpayna

CornacHo kputepuaibHoMy cooTHoueHuto (H.1) oTHocurenbHOe n30bITOYHOE 1aBIeHNE

2
(nm—1)~ X

nF L (HL5)

Teopernueckue u 3KCIEPUMEHTATIbHBIE UCCIEI0BaHMS MPOLIecca CrOpaHHsl Ta3a B HErepMETUYHOM
cocyzie TIO3BOJIWIM yCcTaHOBUTH aHajor npuHnuna Jle Illatense-bpayHa: rasogquHamuka ropeHust raza B
HErepMETUYHOM COCYJle pearupyeT Ha BHEIIHEe W3MEHEHHE YCIOBUI MpOTeKaHWs mpolecca B TOM
HaIpaBJIEHUH, NpU KOTOPOM 3((EKT BHEIIHEro BO3JEHCTBUS ocnabisercd. Tak, yBelIWYEHHE C LIEJbI0
CHWKGHWS JABNCHHMS IUIOIAAN pasrepMeTnsanud F B jecath pas B cocyme obbemoM mopsaka 10 m°
COTMPOBOXAACTCS yBenu4eHueMm (¢akTopa TypOymm3anuu B JBa pasza. Dusmyeckoe 0OBICHEHHE
Ha0JII01aeMOro SIBJICHUS JOCTaTOYHO MPOCTOE: C YBEIMYEHHEM IUIOIIAIN pa3repMeTH3allii BO3pacTaeT
BO3MYILIAIOLIEE BO3/IEHCTBHE HA (POHTE MJIAMEHHU.

N36bITOYHOE [1aBJICHHE KOppPEIMpPYeT COIJacHO KpUTepualbHOMY cooTHoueHuto I1.5 ¢

2 .
orromennem (X/H)° a we mpocro X. Kak mokaszanu wucCIeIOBaHUS, YMEHBIICHHE pa3Mepa SUCHKH
TypOyIU3UpyIOLel peleTKy, IpUBOAIIeH K Bo3pacTaHuio (akropa TypOynuzauuu B 1,75 pasa (¢ 8 no

14), compoBoXIaeTcsi CYyIIECTBEHHO MEHbIIMM yBenudeHueMm ortHomieHus X/ M - mume B 1,11 pasa.

Cka3zaHHO€ HEOOXOUMO YIUTHIBATh MpH (PakTope TypOYyICHTHOCTH x5,

H.5 Onpenenenne HOpMAJIbHOI CKOPOCTH PACIIPOCTPAHECHHS IJIAMEHH U TEPMOJAMHAMMYECKHUX
napamMeTrpos

H.5.1 HopmanpHasi CKOpPOCTh XapaKTepU3yeT PEaKIHOHHYI0 CIIOCOOHOCTh TOPIOYHMX Ta30BBIX
cmMeced  mpw  (QpOHTANBHBIX  peXuWMax  ropeHums.  Haumbomee  MEpCHEKTHBHBIM  SIBJISIETCS
9KCIIEPUMEHTAILHO-PACUYETHBIM METO]T ONTUMHU3AIINH, TIO3BOJISIONIUIN OMPEeIsITh HOPMATbHYIO CKOPOCTh
B O00MO€E MOCTOSTHHOTO 00beMa B IITMPOKOM JHAMa30He TeMIepaTyp U naBieHuit. Meton nznoxes B [OCT
12.1.044.

Bxopsmas B kputepuanbhbie cootHomeHuss H.l m H.2 B cocraBe kommuiekca momodOus W

S

u
(cootnomenue H.3) HOpMmalibHas CKOpPOCTh pacHpOCTPAHEHHUs IJIaMEHU ! mpu paBieHUH |
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TEMIIepaType, COOTBETCTBYIOIIMX Hayajdy pa3BUTHs IpOLECCa TOPEHHS, MOXKET OBbITh OmpeaeeHa
9KCIIEPUMEHTAIIBHO WJIU B3Ta U3 HAYYHO-TEXHUUYECKOM JINTEPATYPBI, IPOIIEAIICH OLICHKY TOCTOBEPHOCTHU
IIPUBEJCHHBIX B HEW JaHHbIX. EciM gaHHBIE 10 HOPMalIbHOM CKOPOCTH IIpU XapaKTEpPHBIX UL
TEXHOJIOTMYECKOr0 IpoLecca JaBlIeHUs p U TeMiieparype T OTCyTCTBYIOT, TO B OTPaHMYEHHOM AMAINla30He
HKCTPATIOISIIIMYA MOYKHO BOCIIONIb30BAThCA JJIs1 OLIEHKU (POPMYJIIOif

.
Sui=Su0 . % . T_
°7 (1.6

S

rae © - M3BECTHOE 3HAYCHHE HOPMAIBHON CKOPOCTH IIPU AABJICHUH p o U Temiepatype To;

N U M - COOTBETCTBEHHO OapU4eCKuil ¥ TeMIIepaTypHBI TOKAa3aTeIIH.

B mmanazone naBnenuit or 0,04 mo 1,00 MIla u temmneparyp ot 293 no 500 K nns
CTEXHOMETPUYECKUX CMECced MeTaHa, MpollaHa, TeKcaHa, TelTaHa, aleToHa, U30MpoIaHoia U OeH30Ja ¢
BO3J[yXOM OapHWYeCKUH TMOKa3aTellb C POCTOM JIaBJICHUSI M TEMIIEPATYpPhl CBEXKEH CMECH YBEIIMUUBACTCS U
HaxoauTcs B juamnasoHe ot 3,1 mo 0,6. Ilpu 3HAaYCHHMSX JaBJICHUS W TEMIIEPATypbl, OJM3KUX K
aTMOC(epHBIM, OAPUUECKUN U TEMIIEPATyPHBIN MMOKA3aTEeNH JJISi TOPIOUMX MMapOBO3AYIIHBIX CMECEH MOTYT
OBITh MPUHSATHI B IEPBOM MPHOIMIKEHHHA COOTBETCTBEHHO paBHBIMU n = -0,5 1 m = 2,0.

H.5.2 Tepmoaunamuueckue mapamerpst £, T, ¥ onpenensror TepMOMHAMAYECKIM PACUETOM.
Koadduuuent pacmmpenus E; paBeH 110 ONpeaeaeHHIO

B MITb|
M, T

i Uj

T, M,

b
rme ' wm I CoOTBETCTBEHHO Temmeparypa M MOJEKYISpHas Macca NPOIYKTOB CrOpaHHs
TrOpIOYEN CMECH.
MosekymsipHyI0 Maccy CMeCH MI€aNIbHBIX Ta30B M, KI/MOJIb, ONIpeNeNaoT o popmyIie

M= Mn,
,-

rje M; unj - COOTBETCTBEHHO MOJIEKYJIIpHAs Macca U MOJIbHAsS J10J14 j-TO KOMIIOHEHTA CMECH.
KoadduimenT pacmmpeHuss MOXeT ObITh TaK)Ke ONpeAeeH U3 MPUOIMKEHHOTO YpaBHEHUS

, (H.7)

. (H.8)

. b;
Ta6auuna H.2 - Pesyabrarnl pacyera 3HavyeHui 7., Yy Eij ' m S, 119 HeKOoTOpPBIX
CTEeXHMOMETPHYECKHX ra3omapoBbIX cMeced npu HavyaiabHoM AasjaeHuu 0,1 MIla u Ttemmeparype
298,15 K
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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 CiHyg 3,964 9,23 1,25 7,90 2240 0,32
H-I'ekcan CoH 14 2,126 9,38 1,25 8,03 2250 0,29
H-I'entan CqH 1,842 9,40 1,25 8,05 2250 0,30
AneToH C3H O 4,907 9,28 1,25 7,96 2240 0,32
N3onponanon C3H O 4,386 9,34 1,24 8,00 2220 0,30
benson CeH g 2,679 9,30 1,25 7,99 2320 0,36

B rtabmuue H.2 npuBeneHsl paccUMTaHHbIE 3HAYEHMS] TEPMOJMHAMUYECKHX IAapaMeTpoB JUIS
HEKOTOPBIX CTEXMOMETPHUYCCKHUX Ta30MapoBbIX CMECEH B MPEAINOJIOKCHHH, YTO IMPOIYKTHI CrOPaHHS
COCTOSIT U3 CleAyoNMX 19 KOMIOHEHTOB B ra3oBoit ¢ase: H,, H,0, CO,, N,, Ar, C, H, O, N, CO, CH 4,

HCN, O,, O3, OH, NO, NO,, NH 3, HNO 5. CrexruomeTprueckas KoHueHTparus roproyero P .. B Bo3myxe
CpeIHEH BIAKHOCTH OTPEACIISIach M0 U3BECTHOU (popmyrie

. = —100
cT
+
484450 +1
rac B - CTeXI/IOMeTpI/IquKI/Iﬁ K03(1)(1)I/IHI/ICHT, paBHBIﬁ KOJIMYCCTBY MOJICKYJI KHCIIOPO/JaA,

HEOOXOAUMBIX IS CTOPAHUSI OJTHON MOJIEKYJIBI TOPIOYETO.
15 MHOTOKOMIIOHEHTHBIX CMeCeld M CMeCed, MPOBEJEHUE PACUETOB IO KOTOPBIM MO TEM WIIU

HWHBIM IMPHUYUHAM BBI3BIBACT TPYAHOCTH, ONPCACICHUC MAKCUMAJIBHOI'O OTHOCUTCIIBHOTO JABJICHUA n e A

cienoBaTensHo, U Kod(hdunuenta pacmupenus E; mo ¢Gopmyne H.8 mpoBOAST MO COOTBETCTBYIOIIEH
meroauke [OCT 12.1.044.

H.6 ®opmyuibl AJ1s1 pacyera 0e301aCHOM IJIOIIAAN pa3repMeTH3anuy 000py10BaHHUA U MOMeELIEeHUIH,
B KOTOPBIX o0pauaercs ropwoyasi nblib

H.6.1 Pacuer Ge3omacHoii TUIOMIaau pa3repMeTH3allii HU3KOMPOUHBIX 3aMKHYTHIX 00OJIOUYEK, HE
BBIZICP)KUBAIOIINX M30BITOUHOE naBieHue coimie 10 klla, mpousBoautcs no Gpopmye

_ CK
F= p05

max u

. (H.10)

rae F - Oe3omacHas Tmwiomazs pasrepMeTH3anuu (CymMMmapHas IUIOMAb JIETKOcOpachiBaeMbIX
MOKPBITHI), M 2;

C - koHcTaHTa, onpenensemas mo tadnuie H.3;

F s - nnomaap BHYTpeHHEH TOBEPXHOCTH 3aMKHYTON 000JIOYKH, M 2,

P

Max U _ MakcMManbHO JOMYCTHMOE H30BITOYHOE JABICHHE B3phIBA NBUIM B 3aIHIIAEMOM

o0beMe Ipu HAJTMYMU UCTEUYEHUS uepe3 cOpocHble oTBepcTus, Klla.
VYPpoBeHb MOKapOB3PHIBOOIIACHOCTH IBIIM 3aBUCHT OT HMHIEKCA I0)KapOB3PHIBOONIACHOCTH K ¢ 1
ompeaensercs no tabnure H.4.

Tadoauna H.3 - 3nauenne kodppuuuenta C
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YpoBeHb M0XKapOB3PHIBOONACHOCTH IMbLIN C, xI1a””
1 0,26
2 0,30
3 0,51

Taﬁ.Jmua H.4 - ypOBeHb MOKAPOB3PbLIBOOIIACHOCTH NIBLJIU B 3AaBUCUMOCTH OT Kst

Jlnamna3oH 3HaUYCHUH MHJIEKCA IT0’KapPOB3PHIBOOITACHOCTH YpoBeHb M0KapOB3PHIBOOIIACHOCTH
nbutd, MITa-m/c IBLIN
0<K =20 1
20<K =30 2
30<K 3

Y aenbHas Macca JIerkocOpachIBaeMOT0 IMOKPBITHS, KaK MPaBUIIO, HE TOJDKHA MpeBbImath 4,0 Kr/m 2,

H.6.2 Pacyer 6e3omacHOil Mom@aau pa3repMEeTH3aIMi BBHICOKOIPOYHBIX 3aMKHYTHIX O0OJIOYEK,
Haxoaamuxcs I10J JaBJICHHUCEM, 6JII/I3KI/IM K aTMOC(bepHOMy, BBLICPKHUBAIOIIUX I/I36I)ITO‘-IHOG JABJICHUC
ceeime 10 kxlla, mpousBoautcs mo Gpopmysne

F=av°%. (9,87Kst)b ’ (O’Olpmax u )b , (H.11)

rae a=0,000571 exp (0,0197 Ps,);

b =0,978 exp (-0,001037 Py,);

¢ =-0,687 exp (0,00223 P ,);

K & - MHIEKC TI0’KapoB3phIBOOINIacHOCTH Tk, MIla-m/c;

P, - n30pITOUHOE 1aBNIEHNE BCKPBITUSI COpOCcHOTO ceueHus, klla;
V - 00BbeM 3aIMIaeMO EMKOCTH, M 3,

Ob6nacts npuMeHeHus pacyera mo Gopmyne (H.11)

L/D<5;

1 <V <-1000;

10<P,_ <200

max u

5<K 5t<60;
Ps>5;

Praxu—Pou>5

max u

95<P <120,

rae L, D - cOOTBETCTBEHHO JIMHEHHBIHN 1 TIONEPEUHbIi pa3Mepsl 000JI0UKH, M;

P; - aOcomoTHOE HavaabHOE JIaBJIEHUE TOprYell CMeCH B ammapare, NP KOTOPOM MPOUCXOAUT
WHULUApOBaHue ropenus, klla.

VY aenbHas Macca 3allOpHOTO 3JIEMEHTa, KaK MPaBWJIO, HE JOJDKHA mpeBocxoauTh 12,0 kr/m 2, [Ipn
HE0OXO0/IMMOCTH YCTAHOBKH COPOCHBIX KaHAJIOB UX JUAMETP JI0JDKEeH OBbITh HE MEeHee TuameTpa cOpoCHOro
OTBEPCTHS MPU MUHUMAJILHOHN JIIMHE U KOJIMYECTBE U3THOOB. YCTaHOBKA COPOCHOTO KaHalla MPUBOJUT K

P

CYyIECTBEHHOMY POCTY TpeOyeMoii Bemuunpr  ax Y

H.6.3 ®opmynbl st pacdera O€30MacHOW IIJIOMIAMX pasTepMETH3ANNH  000PYIOBaHUS |
MIOMEIIEHUH, B KOTOPBIX 00paIaroTcs THOpUIHbIE CMECH.

Jnst THOpUTHOM B3PBIBOOMACHON CMecH (TOPIOYEro raza ¢ roprovei MbUIbI0) pacdeT BEAYyT IO
0oJiee omacHON KOMIOHEHTE (0OBIYHO Ta3y).
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IMpusnoxenne I1

MeToabl pacuera TEMIIEPATYPHOI'o pekuMa moxkapa B IOMECIICHUAX 31aHUH Pa3JIU4YHOIO0
Ha3HAYCHUSA

I1.1 YciaoBHEBIE 0003HAYCHUSA

V - 06beM IOMEILEHHS, M,

S - MIOMIA b 110718 TOMEILECHHS, M *;

A i - IUIOIIA (b i-TO IPOEMa MIOMEIICHHS, M ;
- BBICOTA i-TO MpoeMa MOMEIICHHS, M;

AZA

- IPUBEICHHAS BHICOTA TPOEMOB TIOMEIICHHUSI, M;
IT - npoeMHOCTBL IOMeIIeHHS paccunuThiBaeTcs o dhopmye (I1.1) wmm (11.2), m 0.5
P; - o0mee KOJIMYECTBO TOPIOYEH HArpy3KH i-r0 KOMIIOHEHTa TBEPIBIX TOPIOYUX U

2
- CyMMapHas 1mjiomaib IIpoeMOB TIOMCHICHUS, M

TPYAHOTOPHOYUX MATCPUAIIOB, KT';

. 2
q - KOJTMYECTBO TOPIOYEH Harpy3Ku, OTHECEHHOE K TUTOMIAAM ToJia, KI/M ~;
. 2
q xpx - YAEIBHOE KPUTHYECKOE KOJMYECTBO IFOPIOYEH HArpy3KHu, KI/M *;
¢« - KOJMYECTBO TOpIOYEH HArpy3Kkd, OTHECEHHOE K IUIOMAAM TEIIOBOCITPUHUMAIOIINX

HOBerHOCTeﬁ ITOMCIICHUA, KI/M

2
N ¢p - CPENIHSAS CKOPOCTh BBITOPAHUS JIPEBECHHBI, KI/(M “*MHH);
Nepi - CPEIHAA CKOPOCTh BBITOPAHUS 1-TO KOMIIOHEHTa TBEPJOr0 TOPIOYEro Marepuana,

Kr/(M % MuH);

p
QHZ‘ - HU3MIasl TeIUIOTa CropaHus peBecuHbl, M/x/Kr;
3 2

p
! - Hm3Wmas TemnoTa cropaHus i-ro KOMIIOHEHTAa MaTepHaa roprodei Harpysku, MJx/Kr;
€ 4 - CTeneHb YepHOTHI (akera;

T - TeMnepaTypa OKpyx)aruiero so3ayxa, K;

T, - TeMneparypa NOBEpPXHOCTH KOHCTPYKIHH, K;

t - TeKyIIee BpeMs pa3BUTHSI TOXKapa, MHH;

t y.cn - MUHUMAJIbHAS IPOJIOJKUTEIBHOCTh HAYAJIbHOM CTaJANM MOXKapa, MHUH;

y
& - IpeaeNbHas TPOJOJKATEIbHOCTD JIOKAIBHOTO NToxkapa rmpu ropenuu JIBX u 17K, MuH.

I1.2 Onpenesnenne HHTErPAJIbHBIX TEIJIOTEXHHYECKUX MAPAMETPOB 00bEMHOI0 CBOOOIHO
Pa3BUBAKOIIErocs MOKapa B MOMELEHUH

I1.2.1 Onpenenenue Buaa BO3MOKHOTO MOKapa B TOMEMIEHUH

Beraucnsaror 00bseM noMereHus V.

PaccunThiBatoT mpoeMHOCTh ToMeteHuit 11, M O6’beMOM V<1000 m*>
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1= V0,667
, (IL.1)
g moMmemienuii ¢ V > 1000 m 3
0,5
AR
I1= S
. (I1.2)

W3 cripaBo4HON JUTEpaTyphl BHIOMPAIOT KOJIMYECTBO BO3AyXa, HEOOXOAUMOE it cropaHus | kr
MaTepuaia i-i roproueil Harpy3ku Vo, HM 3/kr.

PaccunThIBalOT KOJIMYECTBO BO3/yXa, HEOOXOAMMOE IJIsi CropaHus |1 Kr marepuaiia Toproyeit
Harpy3ku

Vol
Vo=3p

(I1.3)

OmpenensdioT yaenbHOE KPUTHYECKOE KOJIMYECTBO TOPIOYEH HArpy3skKd ¢ipx KI/M . ans
KyOHUYecKoro noMeuieHust 00beMoM V, paBHbIM 00bEMY UCCIIETYEMOTO TOMEIIEHHUS

450011 N 0333
* 1+500r Vo

. (T14)

Brruncnsior YACIBbHOC 3HAYCHUC rop}oqeﬁ HAarpyskKH (¢ g, KI/M 2 AJIL UCCIICAYyEMOT'O IMTOMCIIICHU A

Q)

(65-A)Q,
T (IL5)

rae S - mIomaIk mojia MoMEeIeHus, paBHas 0667

CpaBHMBAIOT 3HAYEHHUS ¢ « U ¢ xpx. ECIN G <G «px, TO B TIOMEIIEHUU OyJET MOXKap, PEryIupyeMblii

Harpyskoii (IIPH); ecnu ¢ qu «p.x» TO B IOMEIEHUN OyIeT oXkKap, peryiupyemMslii BeHtmsinuei (I1IPB).
I1.2.2 PacueT cpeiHe0ObEMHOM TeMIepaTypsl
OnpenensitoT MaKCUMAJIbHYIO CPETHEO0BEMHYIO TEMNEPATYPY T max
g [TPH

Trax—To =224

max

, (IL.6)
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ns [IPB B unTepBane O,ISStnfl,ZZ 49 ¢ TOUHOCTBIO 10 8% T max=1000 °C u ¢ TouHoCTHIO 10 5%

. 73 —
—g40e™7 10 (q-30)

Tm ax— , (IL7)

TJe t, - XapakTepHas IMPOJOJDKUTEIILHOCTh O0OBEMHOTO TOKapa (B yacax), paccuuThiBaeMas IO
dbopmyie

_ ZPiQ—Iip NP
6285AYh  EnEP,

[*
. (IL8)

Bbraucnsior Bpemsi JOCTHKEHUST MaKCUMAIbHOTO 3HAUEHUSI CPeIHe0OBEMHON TeMIepaTyphl f max,
muH g ITPH

— 3,2 —0,92qk
t.,=32-8,1q>% " L)

g [1PB

! max="t n,

TJe ¢, - paccuuThiBatoT 1o hopmyne (I1.8).
OnpenensitoT HU3MEHEHHE CcpeaHeoObeMHON TemmepaTypsl °C  mpu  00bEMHOM CBOOOIHO
pa3BUBAIOIIEMCS TTOXKApeE.

T-T 4,75
: ° _1156 t 'eﬁ4,75(t/tnax)

max 10 fax _(IL.10)

I1.2.3 Pacuer cpenHel TeMiepaTypbl HOBEPXHOCTH NEPEKPBITHS
OnpenensitoT 3Ha4YeHHE MAaKCHUMAJIbHOM YCPEIHEHHOW TeMIlepaTypbl MOBEPXHOCTHU HEPEKPHITHS

Wmax .°C
mnsa [TPH

— 0,64

quts TTPB ¢ TounocTeio 10 8,5% Wmax = 9g0) °C, ¢ TOYHOCTBIO 70 5%

_ 5-10 397
Tw, =915e

,(I1.12)

Bpluucnsaor  BpemMs  JOCTHKEHHS MAKCUMAJIBHOIO 3HA4YCHMS YCPEIHEHHOW TEMIIEPATypbl
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MOBEPXHOCTU MEPEKPBITHS £ ax, MUH
g ITPH

— AN 1,32, 0,49k
tha=40-17,3q "“e L(IL13)

s IIPB ¢ Ttounoctrsio 1o 10%

t max=t n»

OnpenensitoT U3MEHEHUE CPEIHEN TEMIIEPATyphl IOBEPXHOCTH 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 . Ha4daJIbHas cpez[H;m TeMnepaTypa HOBerHOCTI/I HeperHTI/I}I, OC;

T

W
N - TemmepaTypa MOBEPXHOCTH HEPEKPHITUS ITpU BpeMeHd t, °C.
I1.2.4 Pacuet cpeaneil TeMneparypbl IOBEPXHOCTH CTEH
OnpenensitoT MaKCUMaJIBHYIO YCPEIHEHHYIO TEMIIEpaTypy MoBepxHOCTH cTeH 11 [IPH

— 0,64
TWmax _TWO - 115q< , (H 15)

nist [IPB mpu 0,15<¢,<0,8 41 ¢ Tounoctsio 10 10%

- . 2
Tw, ... =250+1750t, ~1250t e

[Tpu 0,8<t,=1,22 4 MaKCUMAIBHOE YCpEAHEHHOE 3HaYeHUE TeMIepaTyphbl MOBEPXHOCTH CTEHBI C
TOYHOCTEIO 710 3,5% cocTtaBnseT 850°C.

BbMHCHASIOT BpeMs  JOCTHXKCHHS MaKCHMAIBHOTO 3HAUEHUS YCPEAHCHHOH TeMIIepaTyphl
MOBEPXHOCTH CTEH { 1ax, MUH

mnsa [TPH

— 1,55 _—0,455qk
t,ax=3993q e (IL17)

s I[TPB
tmax=1,17,.

OnpenensoT U3MEHEHUE CPeAHEN TeMIEPaTyphl CTEH
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Tw, ~Tw, _233( t )5’45'65,45(t/tnax)

Twm ax | W¢ tnax (IL18)

T

rze We _ pavanpmas CpeIHsisl TeMIepaTypa HOBEPXHOCTH CTeH, °C;

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

[1.2.5 Pacder miaoTHOCTH 3PPEKTUBHOTO TEIIOBOIO MOTOKA B KOHCTPYKIIMU CTEH M TMEPEKPHITHA
(TIOKPBITHSA)

OnpenensitoT MakKCUMaJIbHYI0 YCPEIHEHHYIO IUIOTHOCTH 3()PEKTUBHOTO TEILIOBOTO TOTOKA B

CTPOHTEIbHBIE KOHCTPYKIIMH  MaX | kBr/m *:
a) npu [TPH:
JUISl KOHCTPYKIIMH CTCH

0,75

=3,57
Wimax % , (I1.19)

JUTSL KOHCTPYKIIUNA MEePEKPHITHS

-1
Ay, =|0.26077°—3,3-10 “q*%e
ax - (TL.20)

6) npu I1PB:
TSt KOHCTpYKIui cted npu 0,8>¢,>0,15 4

=43-75t,+ 501,
Wina b+ o0k , (TL21)

npu 1,222¢,20,8 4

quax = 15

KBT/M 2;

JUISL KOHCTPYKLIMN NepeKpbITHil (mokpbITHil) mpu 0,8>¢,>0,15 u

=65-138t +97t°
Winax W3 , (IL.22)

mpu 1,222¢,20,8 4

quaX:17,3 5

KBT/™M “;

Bbraucasior Bpems JOCTHMKEHHS MAaKCUMaJIbHOM YCPEIHEHHOHM IUIOTHOCTH TEIUIOBOTO IOTOKA B
koHcTpykuuu g [1IPH u 11PB:
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JUIsl KOHCTPYKIUH CTEH

— 5 _-1,6qgk
t,.x=26-9,1q e . (1123)
JUTSL KOHCTPYKITMH TIEPEKPBITUS (TTOKPBITHS )
—np 7 5, 1,60k
tax=26-7.20c8 7 g 54

OnpenensitoT M3MEHEHUE CpEeIHEH IUIOTHOCTH TEILUIOBOIO IIOTOKAa B COOTBETCTBYIOLIME
KOHCTPYKLMHU

q__g5 t e—3,e(t/tnax)

max fax . (I1.25)

[1.2.6 Pacuer mMakcUMaJbHBIX 3HAYCHUH TUIOTHOCTEM TEIUIOBBIX IMOTOKOB, YXOJSIIUX M3 ouara
no>kapa 4epe3 IpoeMbl IOMEILIECHHUs], pACIIOJIOAKEHHbIE HAa OJHOM ypoBHe, npu [1PB.

MaxkcumanbHy0 IUIOTHOCTh TEIUIOBOIO IOTOKA C MPOAYKTAMH TOPEHHS, YXOMSUIMMU 4Yepes
MIPOEMBI, PACCUUTHIBAIOT 110 hopMmyIie

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

I1.3 Pacyer TeMnepaTypHOro pexumMa B OMEILIEHUH € Y4eTOM HA4YaJIbHOM CTAIMHU M0Kapa NMpHu
IrOpeHUuHU TBEPABIX MNOPIOYUX U MATEPHUAJTIOB

[1.3.1 Ilo pgaHHBIM TOXKApPHO-TEXHUYECKOTO OOCIENOBaHUS WM TPOSKTHOM JOKYMEHTAIHH
ONPEIIEIAIOT:

- 00beM momenieHus V,

- IUTOIIA/Ib MPOEMOB MOMeIeHUs 4 i;

- BBICOTY MPOEMOB / j;

- 00111ee KOJIMYECTBO TOPIOYEH HAarpy3KH KaXKJ0ro BUJIa TOPIOYEro TBEPAOTo MaTepuana P;

- IPUBEICHHYIO BBICOTY MPOEMOB h;

- BBICOTY MoMenieHus h;

- o0111€€ KOJIMYECTBO roproveil Harpy3Ku, MPUBEIEHHOE K APEBECHHE, P.

[1.3.2 Tlo pe3ynpTaTaM SKCHEPUMEHTAIBHBIX HWCCIEAOBAaHUNH B COOTBETCTBHH C O0BEMOM
MOMEIIECHUST V M TOproYed Harpy3Kod q ONpeAessitoT MUHUMAIBHYIO MPOJOJLKUTEIBHOCTh HadalbHOM
craauu noxkapa (HCII) ¢ ycn. Bpemenu okonuanust HCII cootBetcTByeT Temmeparypa 7 5.

I1.3.3 PaccunThIBatOT TEMIIEpAaTypHBIN PEKUM PAa3BUTON CTAINU MTOXKApa.

[1.3.4 Tlo pe3ynbraTtamM pacyeTa TeMIIEPaTypHOTO PEXHUMA CTPOAT 3aBUCHMOCThH CpeHEe00BEMHOM
TEMITepaTyphbl B TOMEIICHUU B KOOPJIMHATAX TEMIIEpATypa - BpeMsl TaK, YTOOBI 3HAYCHHUIO TeMITepaTypsl 7 ;
Ha BOCXOJSILEH BETBU COOTBETCTBOBAJIO 3HAYEHUE f HiC-

I1.3.5 OnpeaensroT U3BMEHEHHE CPeTHEOObEMHON TeMITepaTyphl B HAUaJIbHOW CTaJuu TMoXKapa
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(T-To) [ t Y

( Then—To ) tycn

,(I1.27)

rae Tucn - cpeaHeodbemMHast Temneparypa B MomeHT okonuanus HCII, °C.
Cpennee 3HaueHue I pcn TOPEHHs! TOproueil Harpy3ku M3 TBEPIbIX OPraHUYECKUX MaTepHalioB
npuHuMaercs paBHbIM 250 °C.

IIpuinoxenune P

MeTtoa pacuera TpedyemMoro npejaeia OrHeCTOMKOCTH CTPOUTEIbHBIX KOHCTPYKIM A

P.1 Pacuer TpebyemMbIX NpeaeioB OrHECTOMKOCTH

Metox pacdera TpeOyeMBIX MpPEEeIOB OTHECTOMKOCTH KEIe300€TOHHBIX M OTHE3allUIIEeHHBIX
METAIMYECKUX KOHCTPYKIUN MPOMBIIUICHHBIX 3JaHUN (COOPY)KEHUU) YUYUTHIBAET XapaKTEPUCTUKHU
TEXHOJOTMYECKUX IIPOLECCOB UM YCTAaHABIMBAET COOTBETCTBYIOIIME TpeOOBaHUS K OrHECTOMKOCTH
KOHCTPYKIUH, UCXOASl U3 HOPMUPYEMOTO PHUCKA JOCTUKEHUS MPEIEIbHOTO COCTOSIHUS KOHCTPYKLHMM 1O
NPU3HAKY MMOTEPH HECYIIEH 1 TETJION30JIMPYIOIIEH CIIOCOOHOCTEH B YCIOBUAX PEaIbHBIX MOKAPOB.

TpeGyemble mpesenibl OrHECTOMKOCTH YCTaHABIMBAIOTCS Ha OCHOBE OMpE/EeCHHs SKBUBAJICHTHOM
MPOJIOJDKUTENIHOCTH  TOKapoB ©  Koddduimenta ornectrorkoctd. KodapuiimeHT OrHecToMKOCTH
pPacCUMTHIBAIOT B 3aBUCUMOCTH OT 33JaHHOM MPENEIbHON BEPOSITHOCTH OTKa30B KOHCTPYKLUN B YCIOBHAX
peaIbHBIX MOXKAPOB.
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I
5 6

v-10?,

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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tch, MWH

25
1
20— 2
3
15
10+
5 —
0 I I
1000 2000 3000

V, M3

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 MPOJODKUTEIBHOCT, HauvanbHOW craauu mnokapa (HCII) tycp. 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 BBIFODAHHsS JPEBECHHBl 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, MJ[K/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
HOMEIIEeHUH OyJeT JOKaJIbHBIN MoXap.

B npotuBHOM ciy4ae roproudasi Harpy3ka pacrojio’keHa paccpeloOTOUYEHHO - B MOMEIIEHUH OyneT
00BEMHBIH MoKap.

Ha ocHoBe naHHBIX HMPOEKTHOM JOKYMEHTAIMH, MOKapHO-TEXHUUYECKUX O00CIeOBaHUMN, a TakKe
CIPAaBOYHBIX MaTEpPHAJIOB ONPENENISIETCS SKBUBAJICHTHAS MPOJODKUTENIEHOCTD MOXKapa f , 751 BHIOpaHHOM
KOHCTPYKIIMA B pPAacCMaTpUBacMOM IIOMEIICHUU. OKBHBAJIECHTHYIO MPOJOJDKUTENBHOCTh IIOKapa
OIPEIENAOT 110 U3BECTHBIM 3HAYEHUAM IPOEMHOCTH nomernenus I, m "3 u XapaKTEPHOU JUIUTEIBHOCTU
nokapa ¢ (B 4acax).

[TpoemHOCTH TIOMeIIEHUS TPpU 00beMHOM ToXkape I paccunteiBaroT o hopmyse

iﬁﬁﬂ s V >1000 M
-

- S
II=
N
Z Aﬁ-@ st V <1000 M
i-1

,(P.3)

rae S - mwiomanb 1moja, M 2;
V - 00beM ITOMEIICHHS, M 3 ;
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2

A i - nmomaab NpoeMoB, M *;

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

B ciygae nokanbHOro noskapa nmpoeMHOCTb 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 BBITOPAHUsL, 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 f;, MUH, PACCYUTHIBAIOT IO
dbopmyie

G
LRy

eph (P.6)

rae G - konnuectso JIBJXK n 7K, koTopoe MOXKeT pa3nuTbes IpU aBapuilHON CUTYallUH, KT
M ., - cpennss ckopocts Bbiropanus JIBX n K, xr/(m % MuH).

Jlns paccMaTpuBaeMoro THMa KOHCTPYKIUH 1Mo Homorpammam (pucyHku P.3-P.9) ompenpensitor
SKBUBAJIEHTHYIO TTPOJIOJDKUTEILHOCTD 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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g hAWN

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 orHecTONKOCTH BBIOPAaHHONW KOHCTPYKIMH K ( ONPENeNsioT MO 3HAYEHUIO

P..

o I o o
npeacibHON BCPOATHOCTU OTKa30B I ¢ YUCTOM JOIMYCTHUMOM BEPOATHOCTHU OTKA30B KOHCTPYKIHUH

Jom;j JIoTIj

3HaueHus B 3aBUCHUMOCTM OT TOTO, K KakoW TpyIIe KOHCTPYKUHUN 1 HPUHAJIECKUT
BbIOpaHHas KOHCTPYKIMS, IpUBeeHbI B Tadnuie P.1.

P
o OITj
Ta6auna P.1 - JlonycTHMbIe BEPOSTHOCTH 0TKA30B KOHCTPYKIMIi OT moxkapos |
I'pynna koHCTpYyKIMi BeposTHOCTh OTKa30B
Beprukanbable HeCyIME€ KOHCTPYKIIMH, IPOTUBOIIOKAPHBIE IIPErpabl, 10°°
pUreny, nepekpbITus, Gepmbl, OaNKu
-5
Jpyrue ropu3oHTaJIbHbIE HECYILIME KOHCTPYKLIUH, IIEPErOPOIKI 10
[Ipoune cTpouTenbHbIE KOHCTPYKIIMHU 107

o I
[penenbHble BEPOATHOCTH OTKA30B KOHCTPYKIIMH B YCIOBHSX MOXApPOB | PACCUUTHIBAIOT TI0
bopmyne

P

J0TIj

i PoS(1-Pa)(1Pro)

(P.7)

rie P - BEPOSTHOCTh BOSHHKHOBEHHUS T0XKapa, OTHECEHHast K | M TUIOMIA/1 MOMEIICHHS;

P A - BepoATHOCTb BBINOJHEHMs 3aJaud (TyLIEHHs IOXapa) aBTOMATUYECKOH yCTaHOBKOH
MOKapOTYILIEHUS;

P 1o - BEPOATHOCTH NMPEAOTBPAILEHUS Pa3BUTOr0 MOXKapa CUJIaMH MOKapHOW OXPAaHBI;

P - paccunThIBaIOT 110 METOAY, IPUBEAEHHOMY B |3 | WJIM IPUHUMAIOT U3 Tadiuibl P.2.
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Taoauna P.2 - BeposiTHOCTH BO3HUKHOBeHMs okapa P o 1yisi npoMbIIIIEHHBIX IOMeIleH Uil

[IpoMbIIIEHHBIN TIEX

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
[opstueit MpoKaTKH METAIJIOB
TeKCTUIBHOTrO MPOU3BOACTBA

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
JIaHHBIX I10 IIO’KAPHOM OXpaHe U CHUCTEME IIOKAapHOM CUTHAIM3ALUH CIEAYET MOJI0KUTh P ;1 ,=0.

IIo BBIYMCIIEHHBIM 3HAYEHUAM
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

03 4,5 03 3,5

10 3,1 10 1,3

25 4 3,5 25 2 2,0

06 [ 10 3.8 06 [ 10 2.5

03 4,0 0,3 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 npusenens! 3Hauenus K o as ycioBuit P o=5-10 Y 2/1"0)1, Pra=095uP,,=0 nuga

Pa3IUYHBIX IJIOLIA/IEH OTCEKOB S.

Ta6auna P.4 - Koagpdunuenr ornecroiikocrn Ko

| [Inomans OTCEKOB ‘ Beprukanbable HECYIIHE ‘

Apyrue

‘ [Ipoune
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S, KOHCTPYKLIUH, TOPU30HTAJIbHBIE CTPOUTEIIbHbIE
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 3HAUCHUSIM 75, U K ¢

to=Kot, (P9)
bubauorpadus
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