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IIpenucnosue
1 PABPABOTAH BcepoccuiickuM Hay4HO-HCCIIEIOBATENILCKUM HHCTUTYTOM MPOTHUBOMOXKAPHON
o6opons! (BHUNITO) MunucrepcrBa BHyTpeHHUX jen Poccuiickoit @enepanuu

BHECEH Texuuueckum komureroM 1o cranaaptusanuu TK 274/643 «IloxxapHas 6€301acHOCTBY

2 IIPUHAT U BBEJIEH B JEMCTBME Ilocranosnenuem I'occranmapra Poccun ot 3 aBrycra
1998 r. Ne 304

3 BBEJIEH BIIEPBBIE

1 OBJACTBb IPUMEHEHUSA

Hacrosmmii craHmapt ycTaHaBiuBaeT oOmue TpeOOBaHHS MOXAPHOH OE30MacHOCTH K
TEXHOJIOTHIECKAM TIpoIleccaM pa3lIMYHOTO Ha3HAUYCHUS BCEX OTpaciell SKOHOMUKH CTPAHBI M JIFOOBIX
¢bopM COOCTBEHHOCTH TIpM WX MPOCKTHPOBAHUH, CTPOUTEIBCTBE, PEKOHCTPYKIMH, BBOJIE,
9KCIUTyaTalliil ¥ TpPEKpalleHWH S3KCIUTyaTallid, a TakKe MpH pa3paboTKe W W3MCHCHHU HOPM
TEXHOJIOTUYECKOTO MPOEKTUPOBAHUSI U APYTUX HOPMATUBHBIX JIOKYMEHTOB, PETIAMEHTHPYIOMINX
MEPOIPUATHSI TI0 O0CCIICUCHHUIO OXKAPHOW 0E30MacCHOCTH Ha MPOM3BOJCTBCHHBIX OOBEKTaX W IMPH
pa3paboTKe TEXHOJIIOTHYCCKUX YaCTeH MPOCKTOB, TEXHOJIOTHUYCCKUX PErIIaMEHTOB.

Hacrosmuii craniapt He paclipoCTpaHsIeTCs Ha:

- sJEpHbIE PEaKTOPbl W MPENIPHATHS 1O TPOU3BOJCTBY, IMepepaboTKe U  XpaHEHHIO
PaINOAKTHBHBIX BEIIECTB M MAaTEPUAIIOB;

- TPEANPHATHS TIO TPOM3BOJICTBY M XPAaHEHHWIO IPOMBINUICHHBIX B3PBIBUATHIX BEMIECTB U
0oenpunacos;

- KOCMUYeCKHEe O0BEKTHI M CTAPTOBBIC KOMILICKCHL;

- O6LGKTI)I, CBA3AaHHBIC C MTPOBCACHUEM MMOABOJAHBIX U MOA3EMHBIX pa60T;

- BCE€ BUJIbI TPAHCTIOPTHBIX OIEpaluii (3a UCKIIOYEHUEM TPAHCIIOPTHBIX OINEpallyii, MpOU3BOAUMBIX
Ha TEPPUTOPHU MPEATIPHITHSA);

- nepepa60T1<y W JIMKBU A0 TOKCHYHBIX MU OITIACHBIX OTXO/0B,

- YHUUYTOXCHHAE XUMHUIECKOTO OPYKHS.

2 HOPMATHUBHBIE CCBIJIKH

B nacrosmeM cranaapTe UCHONb30BaHbl CCHUIKH Ha CIECAYIOMINE CTaHapThI:

I'OCT 9.049—91 EC3KC. [onumepHble MaTepraiIbl U X KOMIIOHEHTBL. MeTO/Ibl 1a00paTOPHBIX
UCIIBITAaHWH Ha CTOWKOCTH K BO3JICHCTBHIO TUIECHEBBIX IPHOOB

T'OCT 9.050—75 EC3KC. IlokpeiTus JTaKoKpacodHble. MeTonbl JIa0OpaTOPHBIX WCIBITAHUN Ha
CTOHWKOCTDH K BO3JICHCTBHUIO TIIECHEBBIX TPHOOB

I'OCT 12.1.004—91 CCBT. Iloxapnas 6ezonacHOCcTb. O0IIHIe TpeOOBaHUS



TI'OCT 12.1.044—89 CCBT. IloxxapoB3pbIBOONACHOCTh BEUIECTB M MaTepuasioB. HomeHkmarypa
MOKa3aTeJeH U METObI X ONPENCIICHUS

I'OCT 12.3.046—91 CCBT. YcTaHOBKM MOKapOTyLICHUs aBToMaTH4yeckue. OO0mIie TeXHHIecKre
TpeOOBaHUS

I'OCT 4765—73 MarepuaJisl TakokpacodHbsie. MeTo ompeneeHns IpOYHOCTH TIPH yaape

I'OCT 5233—89 Marepuansl 1akoKkpaco4Hble. MeToJ onpeeneHus TBepA0CTU 0 MaSTHUKOBOMY
npudopy

T'OCT 15140—78 Matepuainsl TakOKpacouHble. MeTObI ONpeieNieHus] aAre3uu

I'OCT 19433—88 I'py3sl onacHble. Kitaccngukanus 1 MapkupoBKa

I'OCT 26952—86 Ilopomku ormerymamue. OOmme TeXHWYeCKHe TpeOOBaHUS W METOJBI
HCTIBITAHUN

I'OCT 30247.0—94 KoHCTpYKUMH CTpOWTENbHBIE. METONBl WCIBITAHUA Ha OTHECTOHKOCTB.
Ob6umie TpeboBaHUs

I'OCT 30247.1—94 KoHcTpyKuuu CTpoUTeNbHblE. MeTOlIbl HCHBITAHUNA Ha OTHECTOMKOCTb.
Hecymue n orpaxnaromue KOHCTpYKIUI

T'OCT 30247.2—97 KoHCTpyKIIMU CTpOUTENbHbIE. METOAbl UCIIBITAHUN Ha OTHECTOHKOCTH. JBepu
U BOpOTA.

I'OCT P 50680—94 VYcraHoBKM BOASHOTO TOXKapOTYyIIeHHs aBTOMaTHueckue. OOmme
TeXHUYeCcKue TpeOoBaHus. MeToIbl UCTIBITAaHHA

T'OCT P 50800—95 YcTaHOBKH MEHHOTO IMOKapPOTYIICHUS aBTOMaTHIeckue. OOIme TeXHIIeCKnue
TpeOoBaHUs. MeTOIBI NCTIBITAHNH

IF'OCT P 50969—96 VYcraHoBKM Ta30BOro IOXKapoOTyIIeHHS aBToMmaruueckue. OOmue
TeXHHYEeCKHe TpeOoBaHMsL. MeTo bl HCIBITaHUH

I'OCT 51043—97 VYcTaHOBKM BOASHOTO M IIEHHOI'O TOXKapOTYIICHHUS aBTOMAaTHYECKHUE.
OpocuTenu CIpUHKIIEpHBIE U ApeHuepHble. OO0IIe TeXHNYeCKue TpeOOBaH . MeTO/Ibl NCTIBITaHNH

3 OINPEJEJIEHUA

3.1 B HacrosimeM CTaHIZAapTe€ MPHMEHAIOT CIEAYIONME TEPMUHBI C COOTBETCTBYIOLINMH
OTIpEIECTICHUSIMH:

3.1.1 aBapusi: PazpymeHue coopyxeHHH M (MJIM) TEXHHYECKHX YCTPOWCTB, NMPHMEHSIEMBIX Ha
OMAaCHOM IIPOM3BOJICTBEHHOM OOBEKTE, HEKOHTPOJIUPYEMBIH B3pbIB M (MJIM) BBIOPOC OIACHBIX
BEIIECTB.

3.1.2 kpynHasi aBapusi: ABapusi, IpH KOTOPOW THOHET HE MEHEe JECATH YEIOBEK.

3.1.3 npoexTHasa aBapus: ABapus, [UII KOTOPOH oOecrieueHre 3aJJaHHOTO YPOBHS 0e3011acHOCTH
rapaHTHPYyeTCsT TPEAYCMOTPEHHBIMH B IMPOEKTE IPOMBIIUICHHOTO TPEINpUATHS CHCTEeMaMHu
obecrieueHns 0€30MaCHOCTH.

3.1.4 makcuMmajgbHasi npoekTHas aBapusi: [IpoekTHas aBapusi ¢ Hamboiee TSHKEIBIMHU
MOCTEICTBUSIMH.

3.1.5 6e3onmacHocTh: COCTOSHHME 3alIMIIEHHOCTH TIpaB TpaXk[gaH, IPUPOIHBIX OOBEKTOB,
OKpy>Karolen cpelbl U MaTepUabHBIX IIEHHOCTEN OT IMOCJIEACTBUI HECUACTHBIX CIy4aeB, aBapuil U
KaTacTpod Ha MPOMBIIIIEHHBIX 00bEKTaX.

3.1.6 noxkapHas 6e3onacHocTh: COCTOSHHE 3aIIUIICHHOCTH JIMYHOCTH, UMYIIECTBA, OOIIECTBA U
rocyaapcTBa OT MOXKapoB.

3.1.7 roproyas Harpy3ka: ['oproune BeliecTBa 1 MaT€pHabl, pacloI0KEHHbBIE B TOMEIIECHUN HITH
Ha OTKPBITHIX IUIOMIAAKAX.

3.1.8 ornennbrnii map: Kpynnomacmrabnoe nuddQy3noHHOE MIamMsi Croparomied Macchl TOILUTUBA
WJIN TIapOBOT0 00J1aKa, MOJHUMAIOIIEecs] Hajl TOBEPXHOCTHIO 3EMITH.

3.1.9 omacHocth: IloTeHnManbHas BO3MOXHOCTh BO3HHMKHOBEHHS IIPOIECCOB WM SABJICHMH,
CIOCOOHBIX BBI3BaTh IOPAKEHWE JIOJCH, HAHOCUTHh MAaTEepPHUANBHBIN yIIepd H pa3pyLIMTEIHHO
BO3/IEIICTBOBATH HA OKPYXKAIOLIYI0 aTMochepy.

3.1.10 ananu3 omnacHocTH: BrbIIBIEHHE HEXeNaTeNbHBIX COOBITHH, BIEKYIIMX 3a COOOH
peanu3anuio OMAacHOCTH, AHAIN3 MEXaHM3Ma BO3HHUKHOBCHMS TAaKMX COOBITHH M Macmrada HxX
BEJIMYMHBI, CIIOCOOHOTO OKa3aTh MOpaXkaroliee AeHCTBHUE.

3.1.11 omacumlii mapamerp: Ilapamerp, KOTOpBIiI HpU IOCTMXKEHUM KPUTUYECKUX 3HAYEHUN
croco0eH co3/1aBaTh OMAaCHOCTh VISl pACCMAaTPUBAEMOTO POAA AEATEIHLHOCTH.

3.1.12 ounmenka pucka: Pacuer 3HaueHMH HWHIMBHAYaJbHOTO M COIMAJIBHOTO PpHUCKA IS
paccMaTpUBaeMOro MPEANPHUITHS U CPaBHEHUE €r0 C HOPMAaTHBHBIMH 3HAUCHUSIMU.

3.1.13 mHAMBHUAYAJBHBIA pHCK: BeposTHOCTH (4acTOTa) BO3HWKHOBEHHS OIACHBIX (aKTOPOB
mo’kapa ¥ B3pBIBA, BOSHUKAIONIAS IIPU aBapHM B ONPEIEICHHON TOYKE MPOCTPAHCTBA. XapaKTEPU3yeT
pacIpezielieHne prcKa.



3.1.14 coumanabHbIi puck”: 3aBUCHMOCTL BEPOSTHOCTH (YaCTOTHI) BOZHUKHOBEHHUS COOBLITHIA,
COCTOSIIIMX B TOPAKCHWU OMPEACICHHOTO 4YHCIAa JIIOAEH, TMOABEPIrIINXCS  IOPaKaIOIIUM
BO3ZCHCTBUAM TOXKapa W B3pbIBAa, OT 4YHclIa JTHX JroAed. XapakTepusyeT MacmTad
MI0XapPOB3PBIBOOITACHOCTH.

" ConmanbHbIil PUCK OLIEHUBAETCS O TIOPAKEHHUIO HE MEHEE JIECATH YETOBEK.

3.1.15 moskap: HEKOHTPOJIMPYEMOE TOPEHNUE, TPUINHSIONIEEe MaTepUaNIbHBIN yIep0, Bpel )KU3HA U
3JI0POBBIO IpaXkJaH, HHTEpecaM OOIEeCTBa U rocyaapcTBa.

3.1.16 pa3mep 30HBI: [IpOTSHKEHHOCTh OTPAHUYCHHOM KAKMM-JTHO0 00pa30M 4acTH MPOCTPAHCTRA.

3.1.17 noporoBoe KoOJH4YEeCTBO BellecTBa: MHHUMaNTbHOE KOJMYECTBO EIAWHOBPEMEHHO
HaXOJAIIET0CS B TPOU3BOJICTBE BEIIECTBA, KOTOPOE ONpPENeisieT TPAHUITy MEXIY TeXHOJIOTHYECKUMHU
MIPOLIECCaMH ¥ TEXHOJIOTHYECKUMH TPOIIECCAaMH ITOBBIIIIEHHOH MOKapHOH OITAaCHOCTH.

3.1.18 TexHonormyeckuii mpomecc: YacTb MPOM3BOACTBEHHOTO TIpOIlecCca, CBA3aHHAs C
JIECTBUSMH, HANpaBJICHHBIMH Ha W3MEHEHHME CBOMCTB M (WIM) COCTOSHMS OOpalialommxcs B
MIPOLIECCE BEILIECTB U U3JIEIHI.

3.1.19 Bpems cpalGaTbIBaHMA W BpeMsl OTKJIO4YeHUsi: [IpoMexyTok BpeMeHH OT Hadaja
BO3MOXKHOT'O ITOCTYIUIEHHS TOPIOYEro BelecTBa U3 TpyOorpoBoa (nepdopaiusi, pa3pbiB, N3MEHEHUE
HOMHHAIBHOTO [aBIEHHMSA M T.I.) IO TOJIHOTO MPEKPAIIEHUs MOCTYMJIEHUS ra3a WIH XHUAKOCTU B
MTOMEIICHNE.

3.1.20 pasrepmern3anusi: Hambonee pacmpocTpaHeHHBI cHnoco0 T0XapOB3PHIBO3AIIUTEI
3aMKHYTOTO 00OPYZOBaHUS M TIOMELICHHUH, 3aKIIIOYAIOIINICSA B OCHAIIEHUH UX MPEIO0XPAHUTEITbHBIMI
MemOpaHaMu W (WJIM) JAPYTUMH pPa3TepMETHU3UPYIONMMH YCTPOMCTBaMH C TakKoi IUIOIIAJbIO
COpPOCHOTO CeueHHMs, KOTOpas JIOCTaTOYHA /s HPENOTBPAIICHHS pPa3pyIIeHHs 000pyIOBaHHS WIIH
MOMEIEHHUS OT POCTa U30BITOUHOTO JIABJICHHSI IPH CTOPAHUU TOPIOYUX CMECEH.

3.1.21 OrHecTOMKOCTH TEXHOJOrHYecKOro odopynoBanusa: [IpoMexyToKk BpeMEHHU, B T€UEHUE
KOTOpPOTO BO3JICHCTBHE CTaHIApTHOTO oOyara Iokapa HE INPUBOJUT K IOTepe (PyHKIMOHAIBHBIX
CBOMCTB 000pyIOBaHUS.

4 OBIIUE ITOJIOKEHUS

4.1 Ilpu  TEXHUKO-3KOHOMHYECKOM  OOOCHOBAaHMHM  CTPOMTENILCTBA,  IPOEKTHPOBAHHHU
TEXHOJOTMYECKOTO Tpolecca W pPa3MEIIEHWH TEXHOJIIOTHYECKOTO  O00OpYJOBaHMS  JOJDKEH
IIpeyCMaTpUBATHCS KOMILIEKC Mep IO 00ECIIeUeHHIO NMOKapHOH 0€30macHOCTH.

4.2 Ilo ypoBHIO OXapHOI ONACHOCTU TEXHOJIOIMYECKHE IPOLECChHl Pa3AesioTcs Ha:

- TEXHOJIOTHMYECKHE IpOLEecChl  IOBBIICHHOH ONACHOCTH, B  KOTOPBIX  OOpaIaroTcs
TIOXKapOB3PHIBOOITIACHBIC BCHICCTBA B KOJIMYECTBEC, pPaBHOM WIIN OOoJIbIIIEM IMOpPOTOBOTI'0O 3HAYCHUA,
yKa3aHHOro B Tabmuue 1;

- TEXHOJIOTMYECKHE IPOLECCH, B KOTOPBIX OOpalIalOTCs I0KapOB3PHIBOOIIACHBIC BEIECTBA B
KOJIMUECTBE, MEHBIIIEM IIOPOIOBOT0 3HAUCHHMS, YKa3aHHOTO B Tabnuie 1.

Tabnuna 1— IToporoBoe KOJIMYECTBO BEIIECTB ISl TEXHOJOTMYECKUX MPOU3BOJICTB

HaumeHOBaHHE BEHICCTB HIH Kareropus omacHoctu 1o | IToporoBoe KoJHYECTBO BEIIECTB,
TPYTII BEIIECTB T'OCT 19433 T, HEC MEHee
I"a3sl roproune cxxaThie, CKMKEHHBIC U PACTBOPCHHBIC MTOJT TABJICHHEM
Anerunen C,H, 231 50
Bonopon H, 231 50
Cepnuctsiit Bogopo H,S 241 50
Oxkcup stunena (CH,),0 241 50
Ammuak NH; 241 500
Bcee OCTaJbHEIC CKaThle, 231,232,241,911 200

CKIKCHHBIE W  PaCTBOPCHHBIC
o[ AaBJICHUEM IOPrOYME ra3bl
HCFKOBOCHH&MGHSI}OIHI/IGCH 1 ropro4yme KUJAKOCTH

Oxcun nponunena C;HqO 311 50
Bcee octranpHbie| 311,312,321, 322, 324, 200
JIETKOBOCITJIAMEHSIFOIMECS u| 325,335,314, 315, 323,
TOpIOYHE YKUTKOCTH 331

TBepsie BemecTBa
Camopasnaratonmiecs Bemiectsa | 415,416,417,418, 521, 522, 10

523



OKuCIsIIoNINE BEIeCTBa

Kucnopon sxunkuii 0, 212 2000

Hutpat ammonust NHsNO; 511 5000

Xnopar marpust NaClis 511 250

Iepoxcua METHIDTHJIKETOHA 523 250

(xoHneHTpanus 6onee 60%)

[epoxcna MeTHIM300yTHIIKETOHA 523 50

(koHneHTpanus oosee 60 %)

Hanykcycnas KHCJIO0Ta 522 50

(xonnentpauus Oomee 60 %)

CH;COOOH

Xiop Cl, 222 50

Bpom Br, 832 500

Oxcuzst azota Noi, N,O, 512 50
[Ipumevanus

1 HaumeHoBaHM KJ1accOB (IOJKIACCOB) OMACHBIX BElIeCTB MpuBeaeHHI B cooTBeTcTBUM ¢ [OCT
19433.

2 TToporoBbie KOMMYECTBA OMACHBIX BemlecTB, oTHocsmuxcst o I'OCT 19433 k kareropusm 434
u 437 (camoBo3roparomuecsi TBEpIble BeIIecTBa), Kiaccy 8§ (eOKue M KOPPO3MOHHO-aKTHUBHBIC
BemecTBa), kKareropusM 436 u 438 (TBepaple JETKOBOCIDIAMEHSIONINECS BEIIECTBA), KaTETOPUSIM
425, 913 wm 921 (BemiecTBa, TOpIOYME Ta3bl MpPH B3aUMOJNCHCTBHHM C BOMAOH), JOJDKHBI
COTJIACOBBIBATBCS CO  CIICHUANFHO  YIIOJHOMOYECHHBIMH TOCYAAPCTBCHHBIMH OpPTaHAMH [0
0€30MaCHOCTH B MPOMBIIUICHHOCTH.

3 IIpu coBMECTHOM HcTONIb30BaHNM HecoBMecTUMBIX 1o I'OCT 12.1.004 BemiecTB X MOPOTroBoOE
KOJIMYECTBO JIOJDKHO OBITH COTJIACOBAHO CO CICIHUAIBLHO YIOJHOMOYCHHBIMH TOCYIapCTBEHHBIMHU
OopraHamu 1o 6€30IaCHOCTH B MPOMBIIIICHHOCTH

4.3 TlpuBenennsie B TabnwIe | KoMMYeCTBa OMACHBIX BEIIECTB OTHOCHAT:

- K OZJHOMY XPaHIIHUIIY WM OJHOU TEXHOJOTHYCCKON yCTaHOBKCE;

- K TPYIIE XPaHWIUII WX TEXHOJIOTHYECKUX YCTAaHOBOK, PACCTOSHHE MEKIY KOTOPHIMH MCHEE
500 M. Ecniu Ha mpeanpusTUH XpaHAT BEIlecTBA Pa3HbIX HAUMEHOBAHUMN, TO P OLIEHKE MPeAeIbHO

JIOITyCTUMOTO X KOJIMYECTBA CIICYET UCIOJB30BaTh KPUTEPUN aJIATUBHOCTH G, pacCUUTAHHBIN
o opmyie

n
G=2m;/m, ©)
i=l
TZie m; — Macca i-ro OIacHOTO BEIIECTBA, T;
M; np — TPEIENBHO JOMyCTUMAs Macca i -To BellecTBa, T, o Tabmure 1.
Ecmu G > 1, TO TeXHOIOTHYECKUH TPOIIECC OTHOCAT K TEXHOJIOTHYECKAM MPOIIeccaM MOBBIIICHHON
OITacHOCTH.
4.4 TloxapHast 06€301acCHOCTh TEXHOJIOTHYECKHX IPOLECCOB 00ECIEUMBACTCS B COOTBETCTBUH C
TpeboBanusaMu Hactosmero crannapra, [OCT 12.1.004, a Taxxe neHCTBYIONMX HOPM U NPaBHJI.

5 OBECHEYEHHUE IIOKAPHOM BE3OIMACHOCTH TEXHOJIOTMYECKHUX
MPOILIECCOB MOBBIEHHOM OIMTACHOCTH

5.1 TexHHMKO-3KOHOMHUYECKOE OOOCHOBAaHHWE CTPOMTENHCTBA U IPOEKTHl TEXHOIOTUYECKUX
MIPOLIECCOB  TOBBIIMIEHHON OMACHOCTH MOAJEXKAT TOCYIapCTBEHHOM JKCHEPTU3E IO MOKapHOU
0€30MacHOCTH, TPOBOAMMOII OpraHaMH TOCYyIapCTBEHHOW IIPOTHUBOINOXKAPHON  CIyKOBI B
COOTBETCTBUU C UX KOMIIETCHIUEN.

locynapcTBeHHYI0 3KCHEPTH3Y IPOBOAAT B IEISIX YCTAaHOBJICHHS COOTBETCTBHS IPOCKTHBIX
MaTepHatoB TPeOOBaHUSAM 3aKOHONATEIbCTBA, HOPMaM M IpaBWIaM IOKapHOH 0e30MacHOCTH |
OLIEHKH TIOJIHOTHI, 0OOCHOBAaHHOCTH M JIOCTAaTOYHOCTU IPEAYyCMaTPUBAEMBIX Mep IO O0OECIeYECHUIO
MO’KapHOM 6e30MacHOCTH.

52 Tlo pe3ynpraTaM MpOBENEHHUS DSKCIEPTH3bI COCTABIIETCS OSKCIEPTHOE 3aKJIIOYEHHE,
coJieprKalliee OIEHKY JOMYyCTHMOCTH W BO3MOXHOCTH MPUHSTHS DPEIICHHS O pealn3aldi 00BbeKTa
9KCTIEPTHU3BI.

5.3. Peanu3zanmst TeXHOJIOTHYECKOTO TIporiecca (BKII0Yas CTPOUTENBCTBO M KOHCTPYKIIHIO) JIOJDKHA
OCYWIECTBIIATBCSL 110 TPOEKTaM, MMEIOIINM TIOJIOKHUTEIFHOE —3aKIIOYEHHE TOCYyapCTBEHHOMH
SKCHEPTHU3BL.

5.4 TpebGoBaHusl TNOXapHOH OE30MACHOCTM K YCTPOMCTBY, W3TOTOBIICHHIO M OSKCILTyaTallUH



o0OpysoBaHMS  [UIi  TEXHOJOTMYECKHUX  IIPOLECCOB  IOBBINICHHOW  IOKapHOH  OMacHOCTH
YCTaHaBIMBAIOTCSI HOPMAMU U IIPAaBIIIAMH MTOKAPHOH 0€30MacHOCTH.

UzroroBurens 000pyIOBaHHS YCTaHABIMBACT B TEXHHYECKOH TOKYMEHTAIMM VYCIOBHS U
OTpaHWYEHUs] TPUMEHEHUS O0OpYNOBaHUs, TPEOOBAHHMSA IO €r0 TEXHHYECKOMY OOCITYXHBAHHIO,
PEMOHTY, YTWIM3aIWU W JpyTHe MeEphl, OOECICUMBAIONINE MOXKAPOOE30MACHYI0 3KCILUTyaTalHio
BBIITyCKaeMOI'0 000y 10BaHHSI.

6 AHAJIM3 MOKAPHOM OIMACHOCTH TEXHOJIOTMYECKHUX MPOILIECCOB

6.1 OueHKy mMo)kapHOHl 0€30MacCHOCTH TEXHOJOTHYECKUX IPOIECCOB ITOBBIIICHHONW IOKapHOM
OTIACHOCTH OCYILIECTBISIOT C TIOMOIIBIO KPUTEPHEB!

- HHIUBHYJILHOTO PHCKa;

- COLMAITLHOTO PHCKA;

- peTJIaMEHTHPOBAHHBIX TTAPAMETPOB MTOXKAPHOH OIMMACHOCTH TEXHOJOTHIECKUX MPOILIECCOB.

6.2 TloxxapHast 6€30MaCHOCTh TEXHOJIOTHYECKHX MPOLIECCOB CUNUTAETCS 0€3yCIOBHO BBHINOIHEHHOM,
ecIu:

- UHAUBUYAJIbHBIA PUCK MEHBIIE 10%;

- COLMAILHBIN pUCK MeHbIe 107,

OKcrTyaTanusi TEXHOJIOTHUECKUX IPOLECCOB SIBIISIETCS HEAOIyCTUMOM, €CIM WHINBHIYallbHBIA
puck Gonbie 10 i couranbupii puck Gonpme 107,

OKCIuTyaTanusi TEXHOJIOTMIECKUX MTPOLECCOB MPU MPOMEKYTOUHBIX 3HAUCHHUSAX PHCKA MOXET OBITh
JIOMyIIEHa MOCJE TPOBEACHUS AOIOIHUTEIFHOTO OOOCHOBAaHMS, B KOTOPOM OyIeT MOKa3aHO, 4YTO
TIPEATIPUHSTHI BCE BO3MOYKHBIE U I0CTATOYHBIE MEPHI JUIsSl YMEHBIICHUS ITOKapHOH OIMacHOCTH.

6.3 OueHKy MoXXapHOW ONMAacCHOCTH TEXHOJOTMYECKHX IPOIECCOB CIEIYeT MPOBOIUTH Ha OCHOBE
OLIEHKH UX PHUCKa.

B ciiyuae HEBO3MOXKHOCTH ITPOBECHNUS TAKOW OLIEHKH (HApHUMEp HM3-32 OTCYTCTBUS HEOOXOIMMBIX
JTAaHHBIX) JIOMYCKAETCs HCIIOJIb30BAHUE MHBIX KPUTEPHEB IMOKAPHOH OE30MaCHOCTH TEXHOJIOTHYECKUX
MIPOIIECCOB (IOMYCTUMBIX 3HAUEHHUI MapaMeTPOB 3THX IPOILIECCOB).

B stom ciywae neiictBue TpeOoBaHWI 6.2 Ha OLEHKY MOXKapHOH OMACHOCTH TEXHOJIOTHYCCKHUX
MIPOLIECCOB HE PACHPOCTPAHSIETCS.

6.4 Tlpu oueHKe IMOXXapHOH ONMACHOCTH TEXHOJOTMYECKOro IIpolecca HEeO0OXOIMMO OLEHUTH
pacyeTHBIM HWJIM SKCIIEPUMEHTAIBHBIM ITyTEM:

- 130BITOYHOE JABJICHNE, Pa3BUBAEMOE IIPU CTOPAHUM ra30MapOBO3AYIIHBIX CMECEH B MOMEIICHUN
(mpurnoxenne A). [IpenensHO 1omycTHMBIE 3HAUYEHHS IPUBECHEI B Ta0muIe 2;

- pa3Mep 30H, OTPAaHWYEHHBIX HHKHUM KOHLIEHTPALOHHBIM IPEIEIOM PacIpOCTPAHEHHUS TIIAMEHH
(HKTIP) ra3oB u napos (mpuioxenue b);

- MTHTCHCUBHOCTH TETIJIOBOTO M3JIy4eHHs MpH nokapax npomusos JIBX n 'K st conmocraBnenns
C KPUTHYECKHMH (IIPEAETBHO JOMYCTHMBIMHU) 3HAYCHUSIMH MHTEHCHBHOCTH TEIUIOBOTO MOTOKA IS
YeJoBeKa M KOHCTPYKLHMOHHBIX MarepuanoB (mpuioxenue B). IlpenenbHo nomycTHMble 3HAYEHUS
TIpUBENICHBI B TabmmIe 3;

- pa3Mepsl 30HBI PACIPOCTPAHEHUsI 00JIaKa FOPIOYHMX ra30B M MapOB IPH aBapuU ISl ONpeIeNICHUs
ONTHUMAIBEHON PAacCCTAaHOBKH JIIOEH M TEXHUKH IPH TYLIEHUH MOXKapa U pacdeTa BPEMEHH JIOCTHKCHUS
00J1aKOM MeCT WX pacnoyiokenus (mpuioxkenue I);

- BO3MOXXHOCTh BOSHUKHOBEHHSI M TTOPAXKAIOIIEe BO3ACHCTBUE «OTHEHHOTO IIapa» MPH aBapHH JUIA
pacdera paguycoB 30H IMOPAKCHUS JIIOAEH OT TEIUIOBOTO BO3JICHCTBHUS B 3aBHCUMOCTH OT BHAA U
Macchl TorumBa (nprtokerue [l). [IpenensHo momycTrMble 3HAYCHHS TIPUBEICHEI B TA0IHUIIE 4;

- TapamMeTpbl BOJIHBI, JaBJICHHMS TP CTOPaHWHM TIa30HapOBO3AYIIHBIX CMECEH B OTKPHITOM
npocrpadcTBe (npuioxenue E);

- nopaxawooume (akToppl NPH pa3pblBE TEXHOJIOTHYECKOTO O0OpYJIOBaHMs BCIEICTBHE
BO3/ICHCTBUS Ha HETO ovara noxapa (npuioxenue XX);

- WHTCHCHBHOCTb HCIAPEHMS TOPIOYMX JKHIKOCTEH M CKIKEHHBIX Ta30B Ha OTKPHITOM
MIPOCTPAHCTBE U B OMeIIeHnH (mpuioxenue N);

- TEMIICpaTypHBIH PEXUM MOXapa Ui ONpelesieHHs TpeOyeMoro Ipenena OTHECTOWKOCTH
CTPOHTENBHBIX KOHCTPYKINH (mprnokenue K);

- TpeOyemblii Tpeles OrHECTOMKOCTH CTPOMTENBHBIX KOHCTPYKIMH, oOecreynBaromuit
LEJIIOCTHOCTh OTPAKAAIOMINX W HECYIINX KOHCTPYKIMH ITOXAapHOTO OTCEKa C TEXHOJIOTHYECKHM
MPOLIECCOM TP CBOOOJHOM Pa3BUTHH PEaNbHOro mnoxapa (npuioxenue JI);

- pa3Mep CIHMBHBIX OTBEPCTHUH JUIsi TOPIOYMX JKUAKOCTEH B IOJUIOHAX, OTCEKax M CEKIMAX
MIPOM3BOICTBEHHBIX YYaCTKOB. [Ipy 3TOM miomane CIMBHOTO OTBEPCTHSI AOJIKHA OBITH TAKOH, YTOOBI
HCKITIOYUTh MEPENTUB JKUIKOCTH Yepe3 OOpPT OrpaHWYMBAIOIIEr0 YCTPOMCTBA M PACTEKaHHE YKUAKOCTH
3a ero mpenenamu (mprmioxerne M);



- TapaMeTphl TAapoBBIX 3aBeC Ul MPEJOTBpAICHHS KOHTaKTa Iapora3oBBIX CMecell ¢
UCTOYHMKaMH 3axuraHus. [Ipm 3Tom 3aBeca JOJDKHA HCKIIOYATh IPOCKOK TOprOdYeil cMecH B
3anumaeMyro 300y oonsekTa (mpuioxenue H);

- KOHLEHTPAIMIO (DIErMaTH3aTOPOB [UISI TOPIOYMX CMECEH, HaXOISIIMXCS B TEXHOJIOTHYECKHX
ammapartax ¥ obopynoBanuu (nprnoxkerue I1);

- IpyTHe TO0Ka3aTeNy 0)KapoB3PhIBOOIIACHOCTH TEXHOJIOTUYECKOTO Ipoliecca, HEOOXOUMBbIE IS
aHalM3a WX ONAaCHOCTM M pPacCYMThIBaeMble 110  METOJIMKaM, pa3pabdaTelBaeMbIM B
CHICHMAJIN3UPOBAHHBIX OpraHru3aluax.

BriOop HEOOXOAMMBIX MapamMeTpoB IOKapHOH OIMAacHOCTH Ul 33/IaHHOTO TEXHOJIOTHYECKOTO
IpoLecca OMPEAEIIOT UCXOIS W3 pacCMaTPHUBAEMBIX BApPHAHTOB aBapuil (B TOM dYHCIE KpyIHas,
IIPOCKTHAA U MaKCI/IMa.]'H)HaS[) M CBOMCTB ONaCHBIX BCHICCTB.

3HaueHUs MOMyCTUMBIX MapaMeTpOB IIOKAapHONH OMACHOCTH IOJDKHBI OBITh TAKUMH, YTOOBI
UCKJIIOYNTH THOEIb JII0/IeH W OTPaHWYINUTh PAcIpOCTPAHCHNE aBAPHH 3a MPEAETbl pacCMaTPHUBAEMOTO
TEXHOJIOTHYECKOT0 Tpoliecca Ha JApyrue 00beKThl, BKIII0Yasi OacHble IPOU3BOJICTBA.

Tabmuna 2— IlpenensHo AomycTHMOE HM30BITOYHOE AABICHUE IIPU CTOPAHUM Ta3o-, Mapo- WU
MBIJIEBO3IYIIHBIX CMeceil B MOMEIIEHUSIX WK B OTKPBITOM IIPOCTPAHCTBE

CreneHp mopaxeHus U36sITOuHOC
JIaBIICHNE,
klla
[TonHOE pa3spymienue 3aaHui 100
50 %-Hoe pa3pylieHue 31aHui 53
Cpennuvie MOBpeXICHUS 3MaHUH 28
YMepeHHbIe HIOBPEKACHUS 31aHu’ 12

(moBpekJeHHEe BHYTPEHHHX IIEPErOPOJIOK,
pawm, IBepei u T.IL.)

HwkHuit  mopor mOBpexIeHHs 4YeJoBeKa 5
BOJTHOH JTaBJICHUS

Mansle  moBpexaeHus — (pa3dura  HacThb 3
OCTEKJICHHS)

Tabmuna 3— IlpenensHO HoMycTUMas HHTEHCHBHOCTh TEINIOBOTO M3IYUYEHUS MOXKAapOB MPHUINBOB
JIBX u K

CrerneHb MopaxxeHUs VHTEHCHBHOCTD TEMJIOBOTO
usnyuenus, KBt/m?
be3 HeraTMBHBIX TIOCHEICTBHH B TEUYEHHE JUIUTEIBHOTO 1,4
BpPEMEHH
BesomacHo 11s uenoBeka B Ope3eHTOBOM OJSKIC 42
Henepenocumast 6omp yepes 20—30 ¢
Oxor 1-if crenenu yepe3 15—20 ¢ 7,0

Oxor 2-it crenenn uepe3 30—40 c
BocmiiameHneHue X0nka-BojiokHa yepe3 15 mun
Henepenocumas 60mp gepe3 3—5 ¢

Osxor 1-i crerenn uepes 6—8 ¢ 10,5
Oxor 2-ii crenenu yepe3 12—16 ¢

BocniiameHneHue apeBeCHHBI C IIEPOXOBATOM IMOBEPXHOCTHIO 12,9
(BmaxxHocTh 12 %) npu anutenpHOCTH 00nyUeHus 15 MuH

Bocniiamenenne IpeBeCHHBI, OKpAIIEHHOW MacCIIsIHOM KpacKoH 17,0

110 CTpOFaHOfI TTIOBCPXHOCTHU; BOCINIAMCHCHHUC (l)aHepLI

Ta6m/1ua 4— Hpe,HCJ'ILHO AOIMyCTUMas J103a TCIJIOBOI'O U3JTYUCHHUS HPU BOBHCﬁCTBHH «OTrHCHHOT'O
apa» Ha 4CJIOBCKa

CTerneHpb MopaKeHus Jlo3a TernoBoro usydenus, Jx/m’
Oxor 1-i crenenn 1,2-10°
Osxor 2-i crenenu 2,2-10°
Oxxor 3-ii crenenu 3,2-10°




Ipumeuanue — Jlo3y Temnoporo usnyuenus O, JIx/M%, pacCUUTBHIBAKOT
o hopmyJie
O=qt
i€ ¢ — MHTEHCUBHOCTD TEMIIOBOTO H3IyYeHHS «OTHEHHOTO mapa», Br/m?;
t; — BpeMsl CyLIECTBOBAHUS «OTHEHHOTO I11apay, C.
g ¥ t; BBIYHUCISIIOT B COOTBETCTBUHM C MPUIIOKEHHEM []

6.5 K MeponpusaTHsaM N0 CHIDKEHHIO MTOCIIEACTBUH I0XKapa ClIeAyeT OTHOCHTD:

- OTpaHHYCHHE PACTEKAHUS TOPIOYNX KUAKOCTEH M0 1[eXy U MPOU3BOACTBEHHON ILTOMIAIKE;

- YMCHbBIIICHHE WHTCHCUBHOCTH HCIAPEHUS TOPIOYHX JKUAKOCTEH;

- aBapUIHBIN CIMB FOPIOYMX KUAKOCTEH B aBapUHHBIE €eMKOCTH;

- YCTaHOBKY OTHemperpaaureneii (mpmioxenue P);

- OrpaHMYECHHE MACCHI OTTACHBIX BEI[ECTB IPH XPaHEHUH U B TEXHOJIOTHYECKHX alaparax;

- BOJITHOE OPOIIEHNE TEXHOJIOTNYECKUX ammapaToB (npuioxenue C);

- (¢rnermMaTM3anMI0 TOPIOYMX CMECed B ammaparax W TEXHOJOTHYECKOM OOOpYIOBaHUH
(mpunosxxenwue I1);

- BBIHOC TI0KapOOMACHOTO 00OPYIOBaHUS B H30JIHPOBAHHBIC TTOMEIICHUS;

- TIPIMEHEHHE YCTPOWCTB, CHIDKAIOIINX JaBJICHHE B ammaparax 10 Oe30MacHON BENIWYHHEI IIPH
CTOpaHUH ra30BBIX M MAPOBO3AYIIHEIX cMecel (mputoxenue T);

- YCTaHOBKY B TEXHOJOTHYECKOM O0OpYyJOBaHMM OBICTPOAEHCTBYIONIMX  OTKITIOYAIOIINX
YCTPOICTB;

- OTpaHUYEHHE PACHPOCTPAHEHHUs MOXKapa C MOMOILIBI0 MPOTUBOMOXKAPHBIX Pa3pbIBOB U Nperpaj
(mpunoxenue V);

- IPUMEHEHHUE OTHE3ANTUTHBIX KPACOK U MOKPBITHH (Mpuiiokenne D),

- 3AIUTY TEXHOJOTHYECKUX MPOIIECCOB YCTAHOBKAMH ITOKAPOTYIICHUS (IPUIIOXKEeHHE X);

- IPIMEHEHHE MOKapHOH curHamm3anuy (nproxenwne L1);

- 00y4eHUs IepcoHaNa MPEIIPUATHI CIIOcO0aM JIMKBUAIAIINY aBapuil;

- CO3/laHUE€ YCIIOBUU Uil CKOpEWIlero BBOJA B JEHCTBUE MOAPA3ACICHUN MOKAPHOH OXpaHbl
IyTeM YCTPOWCTBA IOJBE3AHBIX ITyTEH, MOXKAPHBIX BOJOEMOB M HAPYXKHOTO IMPOTHBOIOXKAPHOIO
BOJIOTIPOBOJIA.

6.6 PesympTaThl aHanmM3a MapaMeTPOB MOXKapOB3PHIBOOC30MACHOCTH W MEPONPHUATHH 110
CHIDKCHUIO TIOCIENICTBUH TOXKapa IODKHBI ObITh YYTEHBI NPH pa3paboTKe IUIAHOB JIOKAIU3AIHH U
JUKBUAAIIAH ITO’KAPOOIIACHBIX CUTYAIlUH U aBapuH.

6.7 OmeHKy COUMAIbHOTO W MHAWBHUIAYAIBHOTO PHCKA MPH aBapHH TPOBOJAAT HA OCHOBE pacdera
Mopakaronux (GaKTOPOB MOKapa U MPUHITEIX MEp MO CHIDKCHHUIO HX BEPOSTHOCTH U ITOCICICTBUI.

Pacyer nHAMBUAYaIEHOTO W COIIMATBHOTO PUCKA JOJDKEH OBITH BBITIOIHEH I BO3MOXKHOU THOCTH
JMIoAed Kak Ha MpennpusaTHH, Tak M 3a ero mnpeaeramu (mpunoxenue I, 3, 10). Ilpu stom
HEOOXOANMO PACCMOTPETh BCE BO3MOXKHBIE CIIOCOOBI €ro YMEHBIIEHHS W O0OCHOBaTh INPHHSATHINA
MHHHUMAaJIbHBIN PUCK.

PacueTHbIe 3HaUCHUS PHUCKA JOJDKHBI yIOBIETBOPSTH TPEOOBAHUAM 6.2.

7 MHOPAAOK OBECIIEYEHHUA MMOXKAPHOM BE3OITIACHOCTH
TEXHOJIOI'MYECKHUX MMPOLECCOB, OTJIMYHBbIX oT MMPOLHECCOB
MOBBIMEHHON MMOKAPHOM OITACHOCTH

7.1 TIpoeKTUpOBaHMIO TEXHOJOTMYECKOTO IIpollecca MOJDKEH MPEIIeCTBOBATh AaHAJIU3 ero
MOKapHOM OMaCHOCTH.

BBox B 3KCIUTyaTamuio TPOMBIIIIEHHOTO OOBEKTa IOMYCKAaeTCsl MpPU YCIOBHUHM BBIIOIHEHUS
TpeboBaHU TIOKAPHON OE30MACHOCTH, MPEAYCMOTPEHHBIX TIPOEKTOM H, OTBEYAIOIINUX JCHCTBYIOIIIM
HOpMaM | ITpaBHJIaM TI0XKapHOH 0€30MacHoCTH.

7.2 AHanu3 MOXKapHOH OMAaCHOCTH TEXHOJIOTHYECKUX MPOIECCOB JODKEH BKIIOYATH:

- ompejeNieH’e M0XKapHOH OMAaCHOCTH HCIOIb3YIOIIUXCA B TEXHOIOTMYECKOM MPOLECCE BEIECTB U
MaTepHanoB (10 CIPaBOYHBIM IaHHBIM (enepanbHOro 0aHKa JAaHHBIX MO T0KapOB3PHIBOONACHOCTH
BEIIECTB M MaTepHaOB MM SKCIIEPUMEHTANBHO B cooTBeTcTBUHU ¢ TpeboBanusimu ['OCT 12.1.044 Ha
METPOJIOTUYECKH aTTECTOBAHHOM 00OPYIOBaHUM);

- M3y4YeHHE TEXHOJOTMYECKOTO IPOLEcca C LENbI0 ONpeneseHHs 000pYAOBAaHUS, y4aCTKOB HIIH
MECT, TJA€ COCPEIOTOYEHBl TOpIOYME MaTepHaibl WJIM BO3MOXHO OOpa3OBaHHE TIbUIe- W
Mapora30BO3LyIIHBIX TOPIOYMX CMECEH;

- ONpeneNcHne BO3MOKHOCTH O0pa3oBaHUs TOpIOYel Cpenbl BHYTPH NOMEIICHHH, arnapaTtoB H
TpyOOIPOBOIOB;



- onpejesieHne BO3MOXKHOCTH 00pa30BaHus B FOpIOYEl Cpejie MCTOYHUKOB 3a)KUTaHuUs;

- HUCCIEIOBaHHE DA3IMYHBIX BApHAHTOB AaBapHWid, IyTell pacHpoCTpaHEHUs IOXKapa W BBIOOD
IIPOEKTHOH aBapuy;

- pacdeTr KaTeropuy MOMEIEeHUH, 3/1aHUH 1 HapyXHBIX YCTaHOBOK I10 B3PBIBOOIIACHON U MOXAapHOH
OTIaCHOCTH;

- ONpeAereHHE COCTaBa CHUCTEM IPENOTBpAIECHUS MOXKapa M IMPOTUBONOXKAPHOH 3alllUTHI
TEXHOJIOTUYECKUX MPOLECCOB;

- pa3paboTKy MEpONpUATHIl [0 IOBBIIICHUIO IIOKapHOH OE30MacHOCTH TEXHOJOTMYECKUX
IIPOIIECCOB U OTAEIBHBIX €r0 yYacTKOB.

7.3 IoxapHas ONaCHOCTh TEXHOJIOTHYIECKUX MPOLIECCOB OMPEACIACTCS HA OCHOBE M3yUEHHUS:

- TEXHOJIOTHYECKOTO PErylaMeHTa;

- TEXHOJIOTUYECKON CXEMbI IPOU3BOJICTBA POIYKIHH;

- TOKa3aTeleld II0’KapOB3PHIBOOMACHOCTH BEIIECTB M MAaTepHalioB, HCIIOIB3YIOMHNXCSA B
TEXHOJIOTHYECKOM IIPOLIECCE;

- KOHCTPYKTHBHBIX OCOOCHHOCTEH ammapaToB, MAlIMH U arperaros;

- CXEMBI PAaCHOJIOKEHHS B [IeXe, HA YYaCTKE WJIM OTKPBITOH IJIOIIA/IKE OMAaCHOTO 000PYA0BaHUSL.

7.4 TexHONOrM4eCKU periaMeHT J0JIKEH ONpPENesITh:

- peuentypy M OCHOBHBIE XapaKTEPHUCTUKH BBITYCKAa€MOW IIPOMYKLHUH, CBIPbs, MAaTEpHAIOB H
MOJYIPOAYKTOB (COCTaB, (M3MKO-XMMHUYECKHE CBOMCTBA, MOKAa3aTeNH I0KapoOB3PHIBOOMACHOCTH,
TOKCHYHOCTb H T.II.);

- OTXO[IBI TIPOM3BOJICTBA M BEIOPOCH B aTMOcdepy;

- MapaMeTphsl TEXHOJIIOTHYECKOT0 peKUMa (1aBJIeHNe, TeMIIEpaTypa, COCTaB OKHUCIUTEILHON cpeibl
U T.].);

- TIOPSAAOK MTPOBEICHUS TEXHONIOTHYECKUX OIepariiii;

- CpezcTBa KOHTPOJIS 3a TEXHOJIOTHYECKUM MPOIIECCOM;

- OCHOBHBIE IIpaBWJIa OC30MACHOTO BEACHMS TEXHOJOTHYECKOTO MPOIECCa, HCKIIOYAIOIIUe
BO3MOKHOCTH BO3HHUKHOBEHHS TTOKapOB.

IIpy wW3ydeHUM TEXHOJOTWYECKOTO perJIaMeHTa CIIEAyeT pacCMaTpuBaTh BCE  CTAIUU
TEXHOJOTHYECKOT0 TPOoIecca, HAUNHAsI C TOATOTOBKH CHIPhSI M KOHYAs BBITYCKOM IPOAYKIIHH.

7.5 IlpuHnunuanbHas TEXHOJIOTMYECKas CXeMa MPOU3BOACTBA NPOAYKIMU JOKHA OHNpPEAeNsaTh
MOCIEI0BATEIbHOCTh TEXHONOTMYECKUX ONEpaluil M0 MPEBPAIIEHUIO ChIPbsi B TOTOBYIO MPOIYKIHUIO,
IapaMeTpbl TEXHOJOTHYECKOTr0 peKMMa, MecTa BBOJAa B IPOIECC CHIPbS M BCIIOMOTATENbHBIX
BEIIECTB, MECTa MOIy4EHUs MOIYNPOIYKTOB ¥ TOTOBOM MPOTYKIIMU.

7.6 JlanHble O TOKApOOTACHBIX CBOWCTBAxX IMPEACTABISAIOTCA I BCEX MMEIONIMXCA Ha
MIPOM3BOJICTBE ONACHBIX BEIIECTB, MAaTEPHAJIOB, CMECEH, MOJyIPOAYKTOB M T'OTOBOH MPOIYKIMH C
Y4eTOM OCOOCHHOCTEH M IapaMeTpoB TEXHOJIOTHYECKOTO TIIpolecca (JaBiICHUS, TEMIIepaTyphl,
COCTaBa OKHCIUTEIBLHON CPEAbI | T.11.).

Ecnn HeoOXonuMble fAaHHBIE O IOXKapOOMAcHBIX CBOWCTBaX OTCYTCTBYIOT, TO HX CIEIyeT
ONpENENNUTh OMNBITHBIM IyT€M HA YCTAHOBKAX, NPOMIENIIMX AaTTECTAllMI0 Ha MPaBO MOIYYEHHUs
SKCHEPUMEHTAIbHBIX JaHHBIX B YCTAaHOBJICHHOM IOPAJKE, WJIH C IMOMOINBIO CTaHAAPTU30BAaHHBIX
pacueTHBIX METO/IOB.

7.7 B KOHCTPYKUMHM TEXHOJOTHYECKHX AamlapaToB, MAaIlMH M arperaroB JOJDKHBI OBITH
MIPEIYCMOTPEHBI JOCTaTOYHBIE MEpHI 3alUTHl OT IOXKapa, oOecledynBaronIe Oe30MacHOCTh HX
paboTHI B COOTBETCTBHH C 5.4.

7.8 OmeHKy OmacHOCTH BO3HHKHOBEHHS IOXKapa M IIyTe€H €ro paclnpOCTpaHEHHS IPOBOIAT C
TIOMOIIBIO CXEM PpAaCIOJIOKEHHUSI OIaCHOTO O00OpYIOBaHMS, ITOCTPOCHHBIX HAa OCHOBE IUIAHOB
MIPOU3BOJICTBEHHBIX 3/JaHUH, YCTAHOBOK, 3TaXKEPOK M MOMEIIECHUI.

Ha cxemax u kapTax yKa3bIBaloT:

- MecTa BO3MOXKHOTO 00pa30BaHus [M0KapOB3PHIBOOIIACHON TOPIOYEH Cpelbl;

- Y4aCTKM BO3MOJKHBIX aBapuil ¥ MX NPUINHBI;

- BEpOATHBIC NCTOYHUKH 3)KUTaHNS;

- IyTH PacIpoOCTPaHEHNUS OTHS MPH MOXKAPE;

- MIPEAYCMOTPEHHBIEC TIPOEKTOM MEpPHI 3aIIUTHI YUacTKOB, Y3JOB H allaparoB OoT moxapa. 7.9 Ha
OCHOBE aHa/ln3a JIOKYMEHTAlluH, TOJIyYeHHOH B COOTBETCTBUM C 7.2 — 7.6 m 7.8, pa3pabaTbIBaroT
CUCTEMY Mep MO MpPEeJOTBPALICHUIO MOXapa M MPOTUBOMNOXKAPHOM 3alUTe TEXHOIOTMUYECKUX
IIPOIIECCOB B COOTBETCTBHUU C TPeOOBAaHMAMM ACHUCTBYIOUIMX HOPMATHBHBIX JAOKyMeHTOB. Ilpu stom
HE00XOAUMO JIOTIOTHUTENBHO YUUTHIBATH!

- BO3MOXHOCTh 00pa30BaHUsI JOKAJIBHBIX KOHIICHTPAIINI TOPIOYMX CMECEH y MECT BBIXOJa MTapOB U
ra3oB B IIOMEIIEHHE y ammaparoB, MOCTOSHHO MM BPEMEHHO COOOIIAIOIIMXCS C BHEIIHEH cpenoi
yepe3 OTKPBITHIC JIIOKH, [bIXaTeNbHbIC JUHWH, TNPEIOXPAHUTENbHBIC KIIAaNaHbl WM HMEIOIINe



OTKPBITHIE TOBEPXHOCTH HCHIAPEHUS;

- Hanmuuue ¥ 3(QQEKTUBHOCTh CHUCTEMBI OTCOCA, MPOJYBKHM HMHEPTHBIM Ta30M U OIOKHPOBKH Yy
anmapaToB MEPHUOTUYECKOT0 MSHCTBHUSA, 3aTpy3Ka M pasTpy3Ka KOTOPBIX COMPOBOXKIACTCS OTKPHITHEM
JIFOKOB M KPBIIIEK;

- 9((eKTHBHOCTh OTBOAHBIX JIMHWI Y amnmapaToB M €MKOCTEH, OCHAIICHHBIX AbIXaTeIbHBIMH
yCTpoicTBaMH, PEIOXPaHUTEIFHBIMH KIallaHAMH, YCTPOMCTBAMH PYYHOTO CTPABIMBAHMUS;

- paboTOCTIOCOOHOCTD M 3(PPEKTUBHOCTH CUCTEM YIIABIMBAaHUS T'a30B W IapOB, YCTPOWCTB MPOTUB
MIEPETIONIHEHUST U PACTeKaHUs )KUAKOCTEH, MPUOOPOB KOHTPOJIS U PEryIHMpOBaHUs TEMIIEPaTyphl MpH
SKCIITyaTallii OTKPBITBIX €MKOCTEH, 3aIIOJTHEHHBIX TOPIOYMMH JKUJIKOCTSIMH;

- HAJEXKHOCTh MPUHSATBIX CIOCOOOB YIUIOTHEHHS CaJbHUKOB, HEOOXOAWMOCTb NPUMEHCHUS
MECTHBIX OTCOCOB M OJIOKUPOBKH BBITSDKHOW BEHTHJISILIUY ITpU paboTe HacocoB i nepekauku JIBX u
CKIM)KEHHBIX Ta30B M KOMIIPECCOPOB.

7.10 Ilpn HaMMYUH anmmapaToB U 000pyIOBaHMA, PaOOTAIOMNX O] BAKYYMOM HJIM B KOTOPHIX IO
YCIIOBUSIM TEXHOJOTHMUECKOT0 IpoLlecca MMEIOTCS CMECH TOPIYMX BEINECTB C OKHCIHUTENEM,
HEOOXOANMO OIPECIINTH!

- BO3MOXHOCTb ¥ YCJIOBUSI 00pa30BaHHMs B armapaTe roploYux CMecei;

- (hakTHUECKHE KOHIICHTPAIIMY TOPIOYHX Ta30B B CMECSX;

- He0OXOMMOCTbh KOHTPOJIS 32 COCTaBOM CPE/bI B anmapare;

- He0OXOAMMOCTh B aBTOMAaTHYECKHUX CPEICTBAX MpEeRyNnpexaeHus 00 00pa3oBaHUH cMeceii;

- BO3MOXXHOCTb JIOKQJIM3aLlUH TOPIOYHNX CMECEH;

- Ha/I©XXHOCTh U 3(P(PEKTHBHOCTH HMEIOIINXCS CPEACTB 3AIINTHI.

7.11 [Ins pa3pabOTKu MEPOIPHATHI IO 00CCIICUCHHIO TTOKAPHON 0€30MAaCHOCTH TEXHOIOTUICCKUX
MIPOILIECCOB [IEJIECOO0PAa3HO PACCMOTPETh BCE BHIBI HCTOYHHWKOB 3KUTAHHS, KOTOPBIE MOTYT
BCTPETUTHCA B IPOU3BOICTBEHHOM IIpoIiecce.

[Tpu 3TOM HEOOXOIUMO:

- YCTaHOBWTb, KaKHE TEXHUYECKHE PEIICHMS IPEAyCMaTPUBAIOTCA JUIA TOTO, YTOOBI JaHHBIN
anmapatr WiIM YCTPOWCTBO caM He ObUI TNPUYUHOW BO3HMKHOBEHHs TI0Kapa, OLEHUTh UX
3¢ GEKTUBHOCTD U HAJIC)KHOCTB;

- TIpM HIMYMHM aIlapaToB M Ta3oNpoOBOJOB, MMCEIONIMX BBICOKYIO TEMIIEpaTypy Hapy>KHOM
MIOBEPXHOCTH CTEHOK, ONPENCNIUTh BO3MOXKHOCTh BOCIIZIAMEHEHHUS! TOPIOYMX CMECEeH ydacTKaMH, He
MMEIOIIMMH TEIUION30JISIIINY;

- YCTaHOBWUTH II€peueHb BELIECTB M MAaTEpHajoB, KOTOPHIE IO YCIOBHUAM TEXHOJOIMYECKOIO
Ipoliecca HarpeBaloTCs BBIIE TEMIEpaTypbl CaMOBOCILIAMEHEHHs M NPU aBapUIHBIX BBIOpOcax M3
annapaToB CHOCOOHBI 3aropaThCs MPU KOHTAKTE C OKPYIKAIOIINM BO3YXOM;

- ONpeAenHTb, NPUMEHSIOTCI M B TEXHOJOTHYECKOM TIIPOIECCE BEIIECTBa, CIIOCOOHBIE
BOCIUTAMEHSATHCSI TPH KOHTAKTE C BOJOW MIIM APYTHMH BEILIECTBAMU;

- IPOAHAIN3UPOBATH BO3MOKHOCTH 00Pa30BaHMs M HAKOIUICHNS IMPOQOPHBIX OTIOKEHHH;

- BBIIBUTH HAJIMYHE B TEXHOJOTMYECKOM MPOLECCE BEIIECTB, pa3liaralolinxcsi ¢ BOCINIaMEHEHHEM
IIpU HarpeBe, yJape, TPEHHH WM CAMOBO3TOPAIOIINXCS HA BO3yX€e P HOPMAJIbHBIX YCIOBHSAX;

- MPeAOTBPATUTH IONAJaHME MeTalla M KaMHEH B MallMHBbl M anmaparbl ¢ BpallaloIUMHUCST
MeXaHM3MaMH (MEIIANKH, MEJbHHIBI, APOOWIKH, MIHEKH M T.I.), a IPU HaJUMYUH B HUX TOpIOYEi
cpenbl OLeHUTh 3()(HEeKTHBHOCT U HAJIEKHOCTh IPUMEHSIEMON 3aIHUTHI;

- TpemycMOTpeTb TaM, TIJleé OTO HEOOXOAMMO, MPUMEHEHHE HCKpOOEe30MmacHoro
B3pPBIBOOE30MIACHOTO MIEKTPOOOOPYAOBAHNS;

- TPEIyCMOTPETh CPEACTBA KOHTPOJS M 3alIMTHI OT NEPErpeBa MOABMKHBIX YacT€H MAaIluH |
anmnapaToB (MOAMIMITHAKOB, BaJIOB U T.IL.);

- OLICHUTH BO3MOXXHOCTh 3@)KHUTaHHs TOPIOYMX CMECEH OT TEIUIOBOTO IPOSIBJICHHUS SJIEKTPUUECKON
SHepruM (MCKphl W JyrH pa3MblKaHHs, KOPOTKHE 3aMbIKaHUs, TOKH IEPerpy3KH, Ieperpes
QJIEKTPUYECKUX KOHTAKTOB, HArpeB 3JIEMEHTOB O0OpPYIOBaHHS WHIYKIMOHHBIMH TOKAaMH M TOKaMH
BBICOKOH 4acTOTBI, yapbl MOJIHIH U Pa3psAbl CTATHYECKOTO 3JIEKTPUUIECTBA);

- ONpEeHCTUTh COOTBETCTBHE CHJIOBOT'O, OCBETUTEIFHOTO W JAPYroro OOOpPYIOBaHHUS XapaKTepy
BO3/ICHCTBUS HA HETO CPEeAbl M KIAacCy B3PBIBOOIIACHBIX M IMOXKAPOOIMACHBIX 30H PAacCMaTPHUBAEMBIX
noMenienni corsacuo I1YD;

- WCKIIIOYUTHh BO3MOXKHOCTh IPOHMKAHUS T'a30B M NapoB M3 B3PHIBOONACHBIX IOMENICHUI B
TIOMEIICHNSI C HOPMAaJIbHOW CPenoil, B KOTOPBIX HCIIOJIB3YETCS JIEKTPOOOOPYIOBAaHHE B OTKPHITOM
HCTIOJHEHUH, U TIPEyCMOTPETh COOTBETCTBYIOIINE MEPHI 3aIUTHI;

- pa3paboTaTh TEXHMYECKHE pEIIeHMs, NpelycMaTpHBaIOLIME MpPEAOTBpalicHue 00pa3oBaHUs
TOPIOYMX Cpell W HWCTOYHHMKOB 3@XWUTaHHWA JUI 3alIUThl TEXHOJIOTHYECKHX IIPOLECCOB  OT
BO3HUKHOBEHUS TT0XKapOB.

7.12 Ecnn npuMeHsieMasi B TEXHOJIOTHYECKOM IIPOIIECCe CHCTEMa IPEAOTBPAICHUS IOXKapa He



MOYKET UCKIIIOYUTh €ro BO3HHKHOBEHUS U PaclpOCTPaHEHHs Ha COCEJHUE YYacTKU M o0OpymoBaHUeE,
TO HE0OX0AUMO pazpaboTaTe MEPONPHUATHSA MO €ro MPOTUBOIIOKAPHOH 3aIlIUTe.

7.13 IIpoTuBOMOXapHast 3aIIMTa TEXHOJIOTHIECKHUX IIPOIIECCOB JIOJDKHA 00ECTICUMBATHCS:

- IPIMEHEHUEM CPEJICTB MOXKAPOTYIICHHSI U COOTBETCTBYIOIIUX BUIOB MOXKAPHOU TEXHUKH,

- IPIMEHEHNEM aBTOMATHIECKHUX YCTAaHOBOK MOXAPHON CHTHATU3AIINH U TIOKAPOTYIIICHHS

- yCTpOMcTBaMHM, OTPaHWYMBAIOIIUMH PACIIPOCTPAHEHHUE MT0XKapa 3a 3a/laHHbIe TIPE/IeIbl;

- TpPUMEHEHHEM CTPOMTENFHBIX KOHCTPYKIMH C  pErVIaMeHTHPOBAHHBIMH  IIpejesiaMy
OTHECTOMKOCTH M PacpOCTPaHEHUS OTHS;

- opraHM3aiyell CBOeBpeMEHHOMN dBaKyaluy JIIOJICH U CHa0KEHHEM OO0CITy>KHUBAFOIIETO TIepCoHaa
CPEICTBAMH KOJUIEKTUBHON M WHAWBUAYAIEHON 3alUTHI OT OMACHBIX (PaKTOPOB MOXKapa;

- NPUMCHEHHUEM CTPOUTCIIBHBIX W TEXHOJOTHYCCKUX KOHCprKL[PIﬁ C PpCTIIaMCHTUPOBAHHBIMH
mpeaeiaMid OTHECTOMKOCTH U PaCcIIpOCTPAaHEHHS OTHSL.

7.14 OrpaHmueHWe paclpoCTpaHEHHWs TOKapa 3a TpefeNibl odYara TOPEHHS JIOIDKHO
obecrieunBaThCS:

- YCTPOMCTBOM NMPOTHUBONOXKAPHBIX MPETPa;

- YCTAaHOBJICHUEM NPCACTIbHO AOIMYCTUMBIX Hnomaueﬁ IMPOTUBOMOXKAPHBIX OTCCKOB U ce1<u14171;

- YCTpOWCTBOM aBapHIHOTO OTKIIOUCHHS U MEPEKIIOUCHHs YCTAaHOBOK U KOMMYHUKAIIUI;

- TPUMEHEHHEM CpEJACTB, IMPEJOTBPALIAIOIINX FUIM OTPAaHWYMBAIOIINX pPa3MB M pPacTeKaHUE
JKUJIKOCTEN TpU MOXKape;

- IPIMEHEHNEM OTHEIPErpakIaI0MINX YCTPOUCTB B 000pyIOBaHUH.

7.15 BwIOOp OTHETYmIAIINX BEMIECTB, COCTAaBOB M aBTOMATHYECCKUX YCTAaHOBOK TIOXKApPHOH
CUTHAJIM3allK, KOJIMYECTBA, OBICTPOAEHCTBUS M MPOWU3BOJIUTEIHLHOCTH YCTAHOBOK IT0XKApOTYIIEHUS
clleyeT TPOBOJWTH HAa CTAAWU IPOEKTHPOBAHMS TEXHOJIOTMYECKHX MPOLECCOB B 3aBHCHMOCTH OT
(M3MKO-XMMHUYECKUX CBOICTB NepepabaThIBAEMBIX BELIECTB U CPEJCTB TYIICHHSI.

[Ipn 5TOM mnpHMeHsieMble BUABI TOXXKaPHOW TEXHUKH JOJDKHBI oOecreunBaTh 3S(PQPEKTUBHOE
TyIICHHUE MoKapa U ObITh Oe30MaCHBIMH IS JIIOACH.

7.16 Ecnu mo ycioBHSM TEXHOJIOTHYECKOTO IpoIiecca MpH aBapué BO3MOXKEH €IMHOBPEMEHHBIH
MOXKap HECKOJNBKUX PAa3TUYHBIX TOPIOYMX BEUICCTB M MATEPHUAOB, OTIMYAIOMIMXCS APYT OT Apyra
MTO’KapOOTIACHBIMH CBOMCTBAMH M XapaKTEPUCTHKAMH TYIICHUS, TO pacdeT W IPOEKTUPOBAHHE
YCT@HOBOK MOXAaPOTYIICHHS JIOJDKHBI OBITH TPOM3BENEHBI M0 Hamboiee HeOJAaronpHsTHOMY JUIs
JUKBUAAIUH ITO’Kapa BEMICCTBY WU TMPOIYKTY.

Ecimm 1o YCI0BUAM COBMECTHUMOCTH OTrHETYyIIAIUuX BCUICCTB C TOPHOYMMU MaTepualiaMu
Ha3zHa4yeHue OOIIEero Ui BCeX OTHETYIIAIIEro areHTa Heleslecoo0pa3Ho, TO JOIMYCTUMO NPHUMEHEHHUE
HECKOJIBKMX OTHETYIIAIINX BemecTB. IIpu 3TOM Tpynmbl TOPIOYHX BEIIECTB, COBMECTUMBIX C OIHHUM
13 OrHETymanux CoCTaBoOB, JTOJKHBI OBLITH IIPOCTPAHCTBCHHO pa3ACJICHbI NI BEIHECCHBI B OTACIIBHBIC
MTOMETICHUS.

ITPUJIO)KEHUE A
(obs3amenvroe)

METOJ PACYHETA U3BbITOYHOI'O JABJIEHHS, PASBBUBAEMOI'O IIPH
CI'OPAHUMU T'A30ITAPOBO3AYIIHBIX CMECEU B IOMEILIEHUN

A. 1 Bpi0op 4 000cHOBaHHME PACYETHOI'0 BAPUAHTA

A.1.1 Ilpu pacuere 3HAUYEHUH KPUTEPUEB MOXKAPHOM OMACHOCTM MpPU  CrOpaHUMU
ra30napoBO3/YyIIHBIX CMECEH B KauecTBE PACUETHOTO CIIEAYeT BHIOMpaTh Hanbosiee HeOIaronpusTHEIN
BapHaHT pPa3BUTHS TOkapa (B MEpHOA ITycKa, OCTAaHOBKH, 3arpy3KH, BBITPY3KH, CKJIQJNPOBAaHUS,
pEeMOHTa, HOPMAJIBHOW PabOThI, aBApHH aNIapaToOB MM TEXHOJOTHYECKOTO IMPOLEcca), MPH KOTOPOM
B TOMEIIEHHWE TIOCTymnaer (WJIM IOCTOSHHO HaxXOJIUTCs) MaKCHMMajbHOE KOJIMYECTBO Hamboiee
ONACHBIX B OTHOILICHUH ITOCIEICTBUI CrOpaHMs ra30MapOBO3AYLIHBIX CMECEH M I0XKapa BEIECTB U
MaTepHaJIOB.

A. 1.2 KonndecTBO MOCTYNMBIINX B OMEUICHUE BELIECTB, KOTOPbIE MOTYT 00pa3oBaTh roprodne
Ta30BO3/IyITHBIEC WM TAPOBO3AYIIHBIE CMECH, ONPEEISIOT, HCXOAS U3 CISIYIONINX MPEITOCHIIOK:

a) MPOUCXOAUT pacueTHas aBapHsl OAHOI0 U3 anmapaTos cornacHo A. 1.1;

0) Bce coaep KUMOe arapara MmocTynaeT B IIOMEIICHHE;

B) MPOHCXOJUT OJHOBPEMEHHO YTEUKa BEIIECTB M3 TpPyOONpPOBOAOB, MUTAMOLIMX ammapaT o
npssMOMY M OOpaTHOMY TIOTOKY B TEUEHHE BPEMEHH, HEOOXOAWMOro /Il OTKIIFOUCHHMS
TpyOOIIPOBOJOB.

PacueTHOE BpeMs OTKIIOUCHHSA TPYOONPOBOJOB OIPENCNAIOT B KaKIOM KOHKPETHOM CIlydae,
UCXOJS U3 peanbHONH 0OCTaHOBKH, U OHO JOJDKHO OBITh MHHHUMAJIBHBIM C YIETOM HAacHOPTHBIX JaHHBIX



Ha 3alopHbIe YCTPOMCTBA, XapaKkTepa TEXHOJOTHYECKOTO Mpollecca U BUIa PACUETHON aBapHH.

PacueTHOe BpeMs OTKITIOUEHHS TPYOOIPOBOJIOB CIEIyeT MPUHUMATh PABHBIM:

- BpEMEHH cpadaThiBaHUsS CHUCTEMBI aBTOMATHKH OTKJIIOYEHHS TPYOONPOBOJOB COTJIACHO
[acOPTHBIM JaHHBIM YCTaHOBKH, €CJIM BEPOSITHOCTh OTKa3a cuctemsl He npesbimiaeT 0,000001 B rox
M 00ecTIeueHo pe3epBUPOBaHIE ee IeMeHTOB (HO He Oomee 120 c);

- 120 c, ecnu BeposATHOCTH OTKa3a cucTeMbl aBTomartuku mpesbimaer 0,000001 B rom u He
o0ecrieueHo pe3epBUPOBAHUE €€ IJICMEHTOB;

- 300 ¢ mpu py4HOM OTKIIFOUEHUH.

He momyckaercss MCIONB30BaHME TEXHHUYCCKUX CPEICTB JUIS OTKJIFOUCHHS TPYOOMPOBOIOB, IS
KOTOPBIX BpEMs OTKJIFOUCHHUS MPEBBIIIAST BHIICITPUBEACHHBIE 3HAYCHMSI.

BricTpoaeiicTByomye KiIanaHbl-0TCEKATeN JOJDKHBI aBTOMAaTHYECKH TIEPEKPBIBATh MOAaYy raza
WA KUIKOCTH TIPH HAPYIICHUH ICKTPOCHAOKCHHS,

T') TPOUCXOIUT HCIApeHHEe C MOBEPXHOCTH PA3NIUBIICHCS XUAKOCTH. [lnomans wmcrmapeHus npu
pa3imBe Ha TOJ OMPEICIIOT (MIPU OTCYTCTBUU CHPAaBOYHBIX ITAHHBIX), HCXOIS U3 pacdeTa, 4ro 1 1
cMeceil m pactBopoB, coaepxkammx 70 % u MeHee (MO Macce) pacTBOPHUTENCH, pa3iHMBacTCS Ha
wiomany 0,5 M2, a 0CTaIbHBIX KUIKOCTel — Ha 1 M? IoIa IOMEICHUS;

J1) TPOUCXOAMT TaKXKe HCIApEHUE >KUIKOCTEM U3 €MKOCTEH, DKCIUTyaTHPYEMBIX C OTKPBITHIM
3epKaJIOM KHUIKOCTH, U CO CBEKEOKPAIICHHBIX MTOBEPXHOCTEHH;

€) JUTUTEIHHOCTh MCIIAPEHUS KUAKOCTH MPUHUMAIOT, PAaBHOM BPEMEHH €€ TIOJHOT0 MCTapeHus, HO
He 6onee 3600 c.

A. 1.3 CBoOoxaHBI 00beM MMOMEIICHUS OMPEACTIAIOT KaK Pa3HOCTh MEXy 00bEMOM MOMEIICHUS U
00BEMOM, 3aHHMMAEMBIM TEXHOJOTHYECKUM 00opymoBaHueM. Eciii cBOOOMHEI 0O0BEM MOMEIICHHUS
ONpENENUTh HEBO3MOXXHO, TO €ro JONYyCKaeTcss MpUHHMATh YCJIOBHO, paBHbIM 80 %,
FEOMETPUIECKOT0 00beMa MOMEIIECHUSI.

A. 1.4 Ompenenenue MoxxapoonacHbIX CBOMCTB BEIIECTB U MaTEpPHAIOB MPOBOJSAT HA OCHOBAaHUU
pe3yNbTAaTOB HUCHBITAHWH WM PacdyeToB IO CTAHZAPTHBIM METOAWKAM C YYeTOM IapaMeTpoB
COCTOSIHUSA (JIaBlIeHUE, TeMIIepaTypa u T.1.).

Jomyckaercss WCHONB30BAHWE CHPABOYHBIX JaHHBIX, OIYOJNMKOBAHHBIX TOJIOBHBIMH Hay9HO-
HCCIIEZIOBATEIbCKIMI  OpPTaHU3AIMSIMA B OOJIACTH TIOKapHOH ©O€30IMacHOCTH WM  BBIIAHHBIX
TocynapcTBeHHOI cTy»00# CTaHAAPTHBIX CIIPABOYHBIX JTAHHBIX.

Homyckaercs HCHOJb30BaHUE TMOKa3aTeNed MMOXKapHOM OMACHOCTH Uil CMecedl BelecTB U
MaTepHalioB 1o HanboJiee OacCHOMY KOMIIOHEHTY.

A.2 Pacyer M30bLITOYHOIO JIABJIEHUS /IJIsl TOPHOYUX I'a30B, MAPOB J1E€rKOBOCIJIAMEHSIIOLIMXCSI
U TOPHOYHUX KUTKOCTEH

A.2.1 U30bITounoe masienue Ap, klla, mis HHAWBUAYATbHBIX TOPIOYMX BEIIECTB, COCTOSIIMX U3
atomoB C, H, O, N, C/, Br, 1, F, paccunTsiBatot 1o hopmyie

mZ 100 1
Ap=(Pmax —Po) "7, (A.1)
ch r,u CCT KH
TAC Pmax — MAKCHUMAJIBHOC [JABJICHHUC, pa3BUBACMOC TIIpU CropaHuu CTCXI/IOMGTpH‘ICCKOﬁ

Ta30BO3MYNIHOW WJIM  TapOBO3AYIIHOW CMECH B  3aMKHYTOM 00BeMe,  OINpeAesieMoc
SKCIIEPUMEHTAIFHO WM MO CHPaBOYHBIM JaHHBIM B COOTBETCTBUM C TpeOoBaHmsiMu A. 1.4. Tlpn
OTCYTCTBUU JAHHBIX JJOIYCKAETCS NIPUHUMATh Pmax PaBHBIM 900 kIla;

Ppo — HavanbpHOE JaBiieHue, klla (momyckaetcs npuHuMath paBHbli 101 kI1a);

m — wMacca roptodero raza (I'T) umu mapos nerkopocriamensitouxes (JIBXK) u roprounx
xunkoctedt (I7K), BeImeqmux B pe3yibTaTe pacyeTHOI aBapuy B IOMeIIeHHe, Beraucasemas st [T
o ¢popmyiie (A. 14), a nns napo JIBX u I')X mo dpopmyne (A. 19), kr;

Z— KO3 (UIHMEHT ydacTHsl TOPIOYETO MNpPH CrOPaHWM Ta30MapOBO3AYLIHOW CMECH, KOTODBIH
MOXET OBITh pacCUWTaH Ha OCHOBE XapaKTepa PaclpeseNieHHs Ta30B M IapoB B 00bEME MOMEIICHHUS
cornmacHo A.2.3 n A. 2.4. lonyckaercst npuHUMaTh Z il Tabmuie A.1;

Vew — CBOOOJIHBINM 00BEM MOMEIEHUS, M°;

P r n  IIOTHOCTh Ta3a WM Tapa NMPH PAcCUETHOW TEMIIEPAType f,, KI/M’, BBIYMCISEMAst MO
dopmyne

M
Vo (1+0.00367¢, ) *

rae M— mossipHast Macca, KI/KMOJIb,

Vo — MOJIBHBIA 00BbeM, paBHBIA 22,413 M*/KMOIB;

t, — pacdetHas Temreparypa, °C.

B kadecTBe pacueTHON TeMIepaTypel CICAyeT TNPHHUMATh MAaKCHMAalbHO BO3MOXKHYIO

Prn = (A.2)



TeMIepaTypy BO3lyXa B IaHHOM IIOMEIIEHHH B COOTBETCTBYIOIIEH KIMMaTHUECKOW 30HE WIIHN
MaKCUMAaJIbHO BO3MOXKHYIO TEMIIEPATYpPY BO3JyXd IO TEXHOJOTMYECKOMY DELNIAMEHTY C Y4YETOM
BO3MOYKHOT'O IOBBILIEHUS TEMIIEPATYpPbl B aBapUUHON cUTyalMM. Eciu Takoro 3HadyeHUs pacyeTHOU
TEMIIEPaTyphl #, MO0 KAaKUM-THOO0 NPUYMHAM OIPENEIUTh HE yOAaeTcs, JOMyCKaeTcs NPHHUMATh €
paBHoii 61 °C;

Cor — crexnomerpuyeckas koHuentpamys [T wim mapos JIBXK u 'K, % (00.), Beraucisemas no
bopmyne

100 (A3)
ct — .
1+4,84B°
p 0y Ty o
rme f=n,+——————— — CTEXMOMETPHYECKMH KO>POUIMEHT KUCIOpOJAa B PEAKIUH
4 2
CTOpaHUs;
e, M, Mo, Ny — unciio aToMoB C, H, O u rajonnoB B MoOJIEKyJe TOpIOYEro;
Ka — ko3hUIMEHT, YYUTHIBAIOIIUN HErepPMETUYHOCTh TIOMEIICHUS W HeaJanadaTUIHOCTh

mporiecca ropeHus. JlomyckaeTcst mpuHUMaTh KH paBHBIM TPEM.

Tabmuma A.1
Bun roprouero Beniecta 3HayeHHne

Bonopon i HarpeTsie BBIIIIE TeMIlepaTyphbl BCIIBIIIKH 1,0
BBICOKOTEMIIEpATyPHbIE OPTaHUYECKUE TEIIOHOCUTEIHN
T'oproune ra3zer 0,5
JlerkoBocrmiiaMeHstomMecs M TOPHOYME JKUIKOCTH, Harpersie Jo 0,3
TeMIIepaTyphl BCIBIIIKA U BBIIIE
JlerkoBOCIUTAMEHSIOMIAECS M TOPIOYHE JKUIKOCTH, HArpeThle HIKE 0,3
TEMIICpaTyphl BCIBIINIKK, MPH HAIWYAA BO3MOXHOCTH OOpa30BaHHS
a’p030J1s1
JlerkoBocruiaMeHsIIOIMECsT U TOPIOYHME KUAKOCTH, HarpeThie HIDKE 0,0
TEeMIIepaTy Pl BCIIBIIIKHU, IIPA OTCYTCTBHU BO3MOXKHOCTH OOpa30BaHHUS
a’po30JIst

A.2.2 Pacuer Ap, xlIla, a1 MHIUBUIYaTbHBIX BEIIECTB, KpOME YIOMSHYTHIX B A.2.1, a Takxe Iyt
cMecei MOKeT OBITh BBITIOTHEH 10 (hopMyie
mH . pyZ 1
Ap = : (A.4)
VCBpBCpTO KH

rne H, — Temora cropanus, [Ix/Kr;

ps — IUIOTHOCTh BO3/yXa MPH HauaIbHOI Temneparype To, Kr/mM;

C, — TemnoeMkocTh Bo3ayxa, Jix/(kr-K) [nomyckaercs mpuaumarts pasroi 1,01-10° ITx/(xr-K)];

T, — HadajbHasg TeMIepaTypa Bo3ayxa, K.

A.2.3 Ipusenennsic B A.2.3 u A.2.4 pacueTHble (PopmMyIibl mpuMeHstOTCS s ciaydast 100 m/(pry
Ves) < 0,5 Cuxre, [Crxne - HUKHHIA KOHIIGHTPAIMOHHBIN MIpeie pacipOoCTpaHeHHUs MIaMEHU TOPIOYETO
raza wid mnapa, % (00.)] u momemnieHuid B opMe MPSIMOYTOJIBHOIO Mapauiesenuea ¢ OTHOIICHUEM
JUTMHBI K IIUPUHE He 0oJiee IIsITH.

Koaddumment yaactust Z roprodnx ra3oB U MapoB HEHArpPeTHIX BEIIIE TEMIIEPATYPHl OKpY KaIoIen
Cpenbl JIETKOBOCIUIAMEHSIONINXCS JKUJIKOCTEH TIPH CTOpPaHWHM Ta30MapoBO3IYIIHOW CMECH I
3ajaHHoro ypoBHs 3Haunmoctd Q (C > 'C ) (YpoBeHb 3HAQYMMOCTH—BEPOATHOCTH TOTO, HYTO
3Ha4yeHne KoHIeHTpanuu C MpeBBICHUT 3HAYCHHE MAaTeMAaTHYEeCKOIo OKHAAHUS 3TOH CciydaiHOU
BEJIMYMHBI C ) PACCUMTHIBAIOT MO (POPMYIIaM:

npu XHK]‘IP < 0,5 1 nu Y]—n(r[p < 0,5 b

5'10_375 CHKHP

Z= —m Prn (Co + )X ukrie Y HKTIP Z HKTIP » (A.5)
HpI/I XHKHP > 0,5 l nu Y]—n(np > 0,5 b
3
510 ' n CHKHP
ZZT'Pr,H (Co+————)FZyxmp > (A.6)

rme m — Macca rasza wii napos JIBXK, mocrymatonmx B moMemnieHne B COOTBETCTBHH ¢ A.2.6 u
A.2.7, kr;



8 — JIoMycTHMBIE OTKIOHEHHS! KOHLICHTpAIMiA PU 3a/1aBaeMoM ypoBHe 3Hauumoctn Q(C > C ),
MIpUBEJCHHEIE B TabmuIe A.2;

Xuxre, Yuxoe, Zuxne — paccTosiHUS 1O ocsiM X, Y, Z OT MCTOYHHMKA INOCTYIUIEHMs ra3da WIM Iapa,
OTpaHWYEHHBbIE  HW)KHHUM  KOHICHTPAIlMOHHBIM  TIPENENIOM  PacHpOCTPaHEHUs  IUIaMEHH,
COOTBETCTBEHHO, M; paccuuThIBatoTcs 1o gopmynam (b.5 — B.7);

[, b — nnvHA ¥ MIMPUHA NOMEIIEHNUS, COOTBETCTBEHHO, M;

F— myiomazips nosia NOMeNIenus, M%;

Co— IpeIdKCIOHEHIMABHBINA MHOXKUTENb, % (00.), paBHBIN:

pu OTCYTCTBUM IMOJABUKHOCTHU BOS}IyLHHOﬁ Cp€abl IJid rOprovnXx ra3onB

Co=377-10> . — 2 (A7)
prVCB
HpI/I IIOOABHUXKHOCTHU BO3):[yIHHOﬁ Cpe[[]:-l JUIA FOpIO‘-II/IX Tra30B
m
Cp=310" ——— A8
pFVCBU ( )

rae U— MoaBHKHOCTh BO3AYIITHON Cpeibl, M/cC;
IpU OTCYTCTBUM MNOABMXKHOCTH BO3IYIIHOM cpeapl A NapoB JIETKOBOCILIAMEHSIOLIUXCS
JKUJIKOCTEHN

CO :CH(

0o %4
m—j , (A.9)
C

CHpHV B
rae C, —KOHIIGHTpAallMsl HACHIIEHHBIX MapoB IpU pacueTHON Temmeparype f,, °C, Bo3ayxa B
momenienuu, % (00.).
Konnentparus C, MoxxeT ObITh HaiiieHa 1Mo popmyire
B 100p,

Cy : (A.10)
Po

rZie py — JaBJCHHE HACHIIIEHHBIX MapoB MIPU PACUETHON TeMmepaType (HaXOANUTCS TI0 CIIPaBOYHON
nuteparype), klla;

Py — atMocdepHoe nasnenue, pasHoe 101 kI1a.

Pn — TUIOTHOCTH MAPOB, KT/M’;

TP OABMXKHOCTH BO3IYIIHOM CpeIbl JUTs TapOB JIETKOBOCIUIAMEHIOIMXCSl JKHKOCTEH

0,46
Co=Cy _ mloo , (A.11)
Cle'[VCB

Tabnmma A.2— 3HadeHus JONMYCTHMBIX OTKIOHEHUH 5 KOHIEHTPALUi MpH yPOBHE 3HAUUMOCTH (O
(Cc>cC)

Xapakrtep pacnpeseneHust KOHIEHTpauuil o(C>cC) 5
Jmst  TOproYMxX Ta3oB MpPH  OTCYTCTBUH 0,100 000 1,29
HOJBMYKHOCTH BO3/IYILLIHO# Cpeibl
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
JUis roprounx Tra3oB IpU IOABHXKHOCTU 0,100 000 1,29
BO3YILIHOU cpeabl
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
Hnst  mapoB  JErKOBOCILIAMEHSIOIIUXCSI 0,100 000 1,19
KHUJKOCTEH pu OTCYTCTBUH
HOZIBMYKHOCTH BO3/YIIHO# Cpeibl
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
s mapoB  JerkoBOCIIAMEHSIFOUTUXCS 0,100 000 1,21
KUAKOCTEH npu TTOIBHOKHOCTH
BO3J1YIIIHOM Cpeabl
0,050 000 1,27
0,010 000 1,38
0,003 000 1,45
0,001 000 1,51
0,000 001 1,75

00 1 i
0,2 0,4 0,6 0,8 1,0
X

Pucynok A. 1 — 3aBucuMocTb koddduiueHta Z ot X

Vposens 3Hauumoctu O (C > 'C ) BHIOMpPAIOT, MCXOAs U3 OCOOEHHOCTEH TEXHOJIOTHYECKOro
npouecca. Jlonyckaerca npuaumath Q (C > C ) pasubiM 0,05.

A.2.4 Koappuument Z ydacTus mapoB HEHArpeThIX JIETKOBOCIUIAMEHSIOIIMXCS JKUAKOCTEH IpH
CTOpPaHUHM NAapOBO3IYIIHON CMECH MOXET OBITh OmpesesieH [0 HOMOrpamMme, IpPHUBEICHHOM Ha
pucyHnke A.1.

X paccuuThIBaIOT O hopMyIam

[T 7T ecrze €, = C*-

T ez <, = C*.- (A.12)

rne C * = @ Co (¢ — 3¢ dexruBHBII K0dduIMEHT U30bITKA rOPIOYero, NPUHUMAEMbIH PaBHBIM
1,9).

A.2.5 B caydae oOpamieHusi B MOMENICHHH TOPIOYMX Ta30B, JETKOBOCIUIAMEHSIIONIMXCS WM
TOPIOYMX JKUAKOCTCH MPH ONpeeICHHH MacChl m, BXosieil B popmyisl (A.1) u (A.4), nomyckaercs
YYUTHIBaTh pabOTy aBapHHHONW BEHTHIIILUM, €CIIM OHAa OOecledeHa PEe3CpPBHBIMH BEHTWIATOPAMH,
aBTOMATHYECKUM IIyCKOM IIpU MPEBBIIIEHHHM IPEAEIbHO JOMYCTHMOH  B3PhIBOOE30MAaCcHOM
KOHLEHTPAIINX TOPIOYMX Ta30B W MAapoB M 3JEKTPOCHAOKEHHEM IO TEPBOM KaTEropHH HaIEeKHOCTH
(IIYD) mpm ycrloBHM pacloNOXKEHHUS YCTPOMCTB JUIS yJaleHUS BO3AyXa M3 IIOMEHICHUS B
HEIMOoCPeICTBEHHOH OJIM30CTH OT MecTa BOZMOXKHOH aBapuu.

[Ipu 3TOM Maccy m roprouux ra3oB, NapoB JIETKOBOCIUIAMEHSIOIINXCS WM TOPIOYNX KUAKOCTEH,
HarpeThiX JO TEeMIlepaTypbl BCIBIIIKA W BbIIIE, [OCTYIMUBIIMX B O0BEM MOMEIICHUS, CIEIyeT
pas3zaenuTh Ha Ko duipeHT K, paccuuTaHHbIi 1o popmyiie

K=AT + 1, (A.13)

=



rae A — KpaTHOCTh BO3IyX00OMEHa, CO3aBAEMOT0 aBAPUUHON BEHTHIIAIUEH, ¢ ™)

T— TPOROIKHUTENBHOCTh IOCTYIJICHUS] TOPIOYMX Ta30B M MApOB JIETKOBOCIIIAMEHSIOIIUXCS M
TOPIOYMX JKHIKOCTeW B 00beM mnomemnienusi, ¢ (npuHumaercs mno A. 1.2). Ecnum B pacuerHoit
aBapHifHOW cUTyaruu ydactByer ammapar (A. 1.2, mepeuncneHus a, 0) C TOPIOYAM Ta3oM HWIIH
mapoBoi (hazoii, TO MPOIOIDKUTENFHOCTH MOCTYIUICHHSI 1 IprHUMaeTcs paBHO#H O c.

A.2.6 Maccy m, Kr, IOCTYIMBILIETrO B IIOMEIIEHUE IIPU PACUETHON aBapHM Ta3a PACCUUTHIBAIOT IO
dopmyne

m=V.+V)p:, (A.14)

e V., — 00beM rasa, BHILIEANIETO U3 aliapara, M>;

V, — 00beM Ta3a, BBIIEIIIETO U3 TPYOONPOBOIOB, M>.

IIpu aTom:

Va=0,01 p\V, (A. 15)

TJie p1 — AaBICHUE B anmapare, klla;

V— o6beM anmapara, M.

Vo= Vi +Vx, (A. 16)

e Vis — o0beM rasa, BBIEIIEr0 U3 TPYOONPOBOIA 10 €r0 OTKIIOYEHHS, M;

V2 — 00BEM raza, BHILIEAUIETO U3 TPYyOOIPOBO/A TIOCIIE ETO OTKIIOYEHHS, M°.

Vie=qT, (A 17)

IZle ¢ — pacxonx rasa, ONpeleNseMblii B COOTBETCTBHH C TEXHOJOTWYECKHM PETJIaMEHTOM B
3aBHUCHMOCTH OT JABJIEHUS B TPYOOMPOBOJIE, ETO IMAMETPA, TEMIIEPATYPBI TA30BOM CPEBI U T.11., M°/C;

T— Bpewms1, onpexnensiemoe mo A. 1.2, c.

Voo =001mp, (12l + 171y +,... 4121, ), (A.18)

TZie p— MaKCHMAaJIbHOE JTaBJICHHE B TPYOOIIPOBO/IE MO TEXHOJIOTHUECKOMY periiaMeHTy, Klla;

Fi2,..n — BHYTPEHHHH paguyc TpyOoIpoBoaa, M;

l1,..n —JUTMHA TPYOOIIPOBO/IA OT aBAPUIHOTO amIapara /0 3aBHKEK, M.

A.2.7 Maccy mapoB XHIKOCTH m, TOCTYHNHUBIIMX B IOMELICHHE IPU HAINYUH HECKOJIBKHX
HUCTOYHUKOB HCHApCHUA (HOBerHOCTL pa3HI/ITOﬁ KUAKOCTH, TMOBCPXHOCTH CO CBEKCHAHCCCHHLIM
COCTaBOM, C KOTOPOW NMPOUCXOAUT HCHApEHHE JIETKOJETYYHX BEUIECTB, OTKPBITBIE €MKOCTH U T.II.),
paccUYHUTHIBAIOT 1O HOpMYIIe

m=mp + Mex + Mepoxp » (A. 19)

rae mp— Macca KXKHJIKOCTH, HCHapHBmeﬁCH C ITOBEPXHOCTH pa3JinBa, KT,

Meyx  Macca JXUIKOCTH, HCHapHBmeﬁCH C HOBGpXHOCTGﬁ OTKPBITBIX CMKOCTeﬁ, KT,

Mepoxp ~ Macca >KMIKOCTH, MCIAPUBILEHCS ¢ OBEPXHOCTEH, Ha KOTOpble HAHECEH NPUMEHSIEMBLil
cocras, Kr. [Ipu 3TOM Kaxgoe u3 ciaraeMeix B opmyie (A. 19) onpenenstoT mo Gopmyie

m = WS.T, (A.20)

rae W— WHTEHCHBHOCTb HCapeHusi, Kr/(c-M>);

S, — IUIOIaNb UCTIAPEHHUs, M°, OIpeensieMas B COOTBETCTBHH ¢ A. 1.2 B 3aBUCHMOCTH OT MAacChl
KUIIKOCTH M1y, TIOCTYIUBIIEH B TIOMEIIICHUE.

Eciu aBapmitHas cuTyanusi CBS3aHAa C BO3MOXKHBIM MOCTYIDIGHHEM JKHIKOCTH B PACIBUICHHOM
COCTOSTHMM, TO OHa JOJDKHA ObITh yuteHa B Qopmyne (A. 19) BBeneHHEM JIONOIHHUTEIBHOTO
CJIaraeMoro, yYWTHIBAIOIIETO OOLIYI0 MAcCy IMOCTYMHBIIECH XHIKOCTH OT PACHBUISIOIINX yCTPOWCTB,
HCXOM4 U3 MPOAOIIKUTEIBHOCTH UX PadoT.

Macca mapoB >KHJIKOCTH, TIOCTYNHUBIIUX B IOMEIICHHE TPH aBapHiHON CUTyalud, MOXKET OBITH
orpeneneHa HIKCIEPUMEHTAIBHO MITH PACUETHBIM ITyTEM.

A.2.8 Maccy nocTynuBIeld B MOMEIICHUE YXUIKOCTH My, KT, ONMPEIEISIIOT B COOTBETCTBUU C A.
1.2.

[pumeps — Pacder W30BITOYHOTO JaBICHUS, PA3BUBAEMOTO TIPH CTOPAHHUH T'a30MapOBO3AYIITHBIX
cMecell B IOMEIeHUH

1. Omnpenenuts HW30BITOYHOE JABICHHE, PAa3BUBACMOE IIPH CrOPAaHWM ITAPOBO3IYIIHOW CMECH
aleToOHa, BO3HUKAIOUIEW TIpH aBapUMHONW pasrepMeTH3allid ammapata B IPOU3BOACTBEHHOM
MIOMEIICHUN.

JanHble 11 pacuera

B nomemenne co cBOGOIHEIM 00beMOM Vi = 160 M° pu aBapuiiHON pasrepMeTH3alMy annapara
mocrymaer 117,9 xr mapoB ameToHa (ONpENETICHHBIX B COOTBETCTBHH C TMpuiioxeHueM ).
MaxkcuManbHO BO3MOXKHAsI TEMIIepaTypa Uil JaHHOH KIMMAaTWdecKoid 30HH f, = 36 °C. MomspHas
macca anerona M = 58,08 KI/KMOIIb.

Xumnyeckass  ¢opmyna ameroHa C3H¢O.  MakcumanbHoe — gaBieHHE P CTOPaHHUHA
CTEeXHOMETPUYECKON NapoBO3IyLTHOH CMECH alleTOHA B 3aMKHYTOM 00beMe P = 572 klla.



Pacuer
CrexuoMeTpuieckuii K03(QpPUIMEHT KUCIOpOoia B pEaKIUy CTOPaHMs alleTOHA PaBeH

ng—ny 1176 34 6-0 1

B=ng+——F=>-——"-=34+—-—=
¢ 4 2 4 2
CTCXI/IOMCTpI/I‘{CCKaﬂ KOHHCHTpaHI/Iﬂ HapOB alleTOHA COCTAaBUT
100 100
= =4,91% (06.).

T U484 1+484-4
I110THOCTH MAPOB ALIETOHA Py ITPU PACYETHOM TEMIIEPATypE f, paBHA

M 58,08

= =229
Pn V0(1+O,OO367tp) 22,413(1+0,00367-36) Kr/M’

Torma n30sITOYHOE AaBleHHE Ap IPH CTOPAHWH MAPOBO3IYITHONH CMECH alleTOHA JJIS pacdeTHOU
aBapUH COCTAaBUT

m-Z 100 1 117.9-03 100 1
Ap = - A0 L s72-101) 2002 199 15055
P=(Pmax ~P0/) g = /160220 491 3 clla

CBp II

2. OmnpenenuTh W30BITOYHOE JABJICHWE, PAa3BUBAaEMOE IIPH CrOPaHWU Ta30BO3AYIIHOH cMecH
BOJIOPO/IA, BO3HHUKAIOMIEW NPH aBapUHOW paszrepMeTH3alud TpyOOoNpoBoAa B HPOU3BOJICTBEHHOM
TIIOMCUICHUMH.

Jannsle [uig pacuera

Yepes momelieHue, CBOOOAHBIA 00beM koToporo Vi = 200 M°, IpoxomuT TpyGOHmpoBOA c
MIPOXOJIHBIM CEYCHHEM TUAMETPOM dos = 50 MM, IO KOTOpPOMY TpaHCHOPTHpYyeTcs: Bojopon H, ¢
MaKCHMAaIIbHBIM pacxogoM ¢ = 5107 M’/c TpM HOpMalbHBIX YCIOBUSX M C MAaKCHMATbHBIM
nmasineHueM p, = 150 xl[la. TpyOompoBon OCHAmeH CHCTEMOH aBTOMAaTHYECKOTO OTKIIOUEHHS C
BpeMeHeM cpabaTbIBaHus 2 ¢ U C 00ECIEUCHNEM PE3EPBUPOBAHHUS €€ DIIEMEHTOB. 3aJBHKKH CHCTEMBI
YCTaHOBJIEHBI TI€pel] CTCHOW IIOMEUIEHWs B MECTe BBOJa TPyOONpOBOJa W 3a CTCHOW JAHHOTO
MOMEIIIEHUs B MECTE BBIBOJa TpyOompoBoaa. JlyinHa oTcekaeMoro ydactka TpyoonpoBoja Les = 10Mm.
MaxkcuManbHO BO3MOXKHAs TeMIepaTypa Ul JaHHOM KiuMaTuueckod 30HHI #, = 39 °C. IInotHOCTH
BOJIOPOJA P, IPH JaHHOH f, paBHa 0,0787 kr/m’. Monspras Macca Bogopona I = 2,016 Kr/kmouns.
MakcumanbHOe AaBJICHUE TPH CrOPaHHHM CTEXMOMETPHYECKOH Ta30BO3AYIIHOM CMECH BOIOpOAa B
3aMKHYTOM 00BEME pmax = 730 kIla.

Pacuer

OO0beM BOmOpOJa, MOCTYNHMBIIETO B IOMEIIEHHE B pE3yJbTaTe aBapUHHONW pasrepMeTH3aLUH
TpyOompoBoaa, OyneT paBeH

Vi= Vi " Var=0,01 + 0,02945 = 0,03945 m* ,

Vie=q-T=5-107-2=0,01 &°,

2
5 5.-1072 3
Var = 0,017 15, Lo = 0,01:3,14-150) =——— | 10 = 0,02945 .

Macca Boiopo/a, TOCTYTIHBIIETO B TIOMEIIEHHE MPU PACIeTHON aBaphH, COCTABUT
m, =V, ps = 0,03945 - 0,0787 = 3,105 - 107 kr.

Crexnomerpudeckuii Ko3QQUIMEHT KUCIOPO/Ia B PEAKIIMK CTOPAHHUs BOJOPO/IA PaBEH
ng—ny no —0+ 2-0 0

B=nc + 0 205
¢ 4 2 4 2
CTCXI/IOMCTpI/IquKaH KOHHGHTpaL[I/Iﬂ Boaopona COCTaBUT
100 100

= = = 29,24 % (06.).
T T 144848 1+4.84-0,5 0 (00,)
W30piTOuHOE faBieHWEe Ap TpU CrOpaHWHM BOJOPOIOBO3IYIIHOW CMecH, oOpasyromieiics B
pe3yJbTaTe pacueTHOI aBapuu, paBHO

Z 100 1 3105-107 1 100 1
AP = (Pmax —Po ) mrm —t - —— = (730—101)- : = =014 Il
VesPn Cer Ky 200-00787 2924 3

3. Ompenenuts K03(hGUIUEHT Z yJ4acTHs MapoB aleTOHA MPH CrOPAaHHH MapOBO3AYITHON CMECH
IUTS CITy9ast pa3repMETH3aINH alliapara ¢ alleTOHOM.

JanHbIe M1 pacdyera

B nentpe nomemenus pazmepoM 40x40 M u BbicoTol H,, = 3 M yCTaHOBJIEH anmnapaT ¢ alleTOHOM.
AnmapaT mpeacTaBiseT co0OW HWIMHAP AMAMETPOM OCHOBaHHSA d, = 0,5 M M BBICOTOH A, = 1 M, B



KOTOPOM COAEP:KUTCS 25 Kr aneToHa. PacuerHas temnepaTtypa B noMmeuienuu f#, = 30 °C. IInotHOCTB
HapoB aleToHa P, NpH f, paBHa 2,33 kr/M’. J[aBlicHHE HACHICHHBIX MAPOB AllETOHA Py NPHU f, PABHO
37,73 klla. HuwxHUI KOHIIEHTPAIlMOHHBIN mpezen pacnpocTpaneHus wiameHu Cuxme ~ 2,7 % (00.). B
pe3yibTaTe pasrepMeTH3aluy anmapara B 00beM MOMEMICHUS MOCTYNUT 25 KI MapoB amneToHa 3a

Bpemst wucmapenus I = 208 c. Ilpm paboraromeii 0OmEOOMEHHOW BEHTHJISAIHMU ITOJBHKHOCTD
BO3/IyIIHOM cpeapl B moMemeHnn v = 0,1 m/c.
Pacuer

IMapametpst Co, Xukne, Yikre, Zuxne IPUBEICHBI B ipuMepe 1 pasnena b.2.
Tak xak npu pabotatoreii 1 HepaOoTaroei BEHTUISIIH
npu Xuxre < 0,5 I Yk < 0,5 b
KO3 GUIHUEHT Z COCTABUT:
mpu paboTaromeil BEHTHIISINH

5107 n Cuknp
Z ZT-pa (Co +———)Xuknp Yukrp ZHKIP =
=3
-1 .314 2
_200 318 5530303+ 2L 9,01.9,01-0,2 = 0,14
25 1,27
Ipu HepaboTaromeil BEHTHIIAIINT
-3
z=2190 314 533502+2)10,56-10,56-0,03 = 0,04
25 1,25

4. Onpepenuth KO3PPUIMEHT Z ydacTHsi MeTaHa INPH CrOPAaHWM Ta30BO3IAYIIHOW CMECH IS
Cllydasi aBapHHOM pa3repMeTH3allii ra30BOro 0aJyloHa C METaHOM.

[annsle Ui pacuera

Ha mony momemenust pasmepom 13x13 M u BeIcOTOH H, = 3 M Haxomutcs OamioH ¢ 0,28 kr
MeTaHa. ['a30BbIif 6ayutoH mMeeT BhICOTY Ay = 1,5 M. Pacuernas Temmeparypa B momemeHun ¢, = 30
°C. IlmotHOocTh MeTaHa py TpH £, paBHa 0,645 kr/M’. HikHmii KOHIEHTPAIMOHHBIA IIpeEN
pactpocTtpaHeHusi TameHn MetaHa Cuxme = 5,28 % (00.). Ilpm pabotatomeit o6meoOMeHHON
BEHTWISILIMHN TIOIBM)KHOCTH BO3/AYIIHOM cpenpl B moMerenun v = 0,1 m/c.

Pacuer

Co, XHKHP, YHKHP, ZHKHP MPUBCACHBI B IPUMEPE 2 pasacia 52

Tak xak npu HepaOoTaromel BEHTUIISILNN

1pu X]—n{np < 0,5 l nu qu‘[p < 0,5 b
KO3 PHUIUEHT Z COCTAaBUT

5.107°n Cukrp

Z=———py (Co+———)Xpyxnp YukrnrZHKIIP =
. 73 .

310 7304 G 6as04.04+228 )3.43.3.43.0,02 = 0,07

0,28 1,38
A.3 T'oproune nbLIU
A.3.1 Pacuer U30BITOYHOrO IABJICHUS IPH CTOPAHHH IBIICBO3AYIIHOH CMECH B IOMEILCHUH
A.3.1.1 M30bITouHOE NaBJieHWE NPH CTOPAaHWH TBUIEBO3AYIIHOW cMmecu Ap, klla, paccumTeiBaroT
o ¢opmyie
MH poZ

CpToK,

Ap v (A.21)

rne M— pacyeTHas Macca B3BEIICHHOH B 00beMe IOMEIICHHUS TOPIoYeH LN, 00pa3oBaBIIeiCs B
pe3yJbTare aBapuiiHOM CUTYyaIuH, KT

H, — terunora cropanus nbutd, JK/KT;

P, — HadaibHOE aTMoc(epHoe nasneHue, klla (momyckaercs npuHuMath paBHbM 101 kIla);

Z — 110J1s1 y4acTHs B3BEIIEHHOW rOPIOYEH IbLIN IIPY CTOPAHUU IIBUIEBO3YIIHON CMECH;

Via — CBOOOMHBIN 00BEM MTOMEIICHHS, M-,

Ps — IDIOTHOCTH BO3IyXa A0 CTOPAaHMUS IBUICBO3AYIIHOW CMecH IpU HavdajdbHOH Temmeparype To,
Kr/M?;

C,— TemnoeMKocTh Bo3myxa, JxJIkr-JI) [momyckaercs mpuauMats paBHo# 1010 Ix/(xr-A)l;

To — HavanpHas TeMIepaTypa Bo3nyxa, K,

K, — xo03((dUIMEeHT, YYUTHIBAIOIIMN HETCPMETHYHOCTh IOMCHICHUS W HEaanadaTUIHOCTH
IIpoIiecca ropeHusl.

Homnyckaercs npuHUMaTh Ky paBHBIM TPEM.

CBpB



K mbuisiM, cnocoOHBIM 00pa30BBIBaTh TOPIOYHE ITBUIEBO3/YIIHBIE CMECH, OTHOCST JHCIEpPCHBIC
MaTepHanbl, XapakTepU3YIOIIUECs HAJIMYUEM T[IOKa3aTesell ITO0KapHOW ONacHOCTH: HHKHHUM
KOHIICHTPAaIIMOHHBIM peaciom pacupoCTpaHCHUA IIaMCHHU, MaKCHMaJIbHbBIM JaBJICHUCM,
pa3BUBAEMBIM TIPH CTOPAaHHH IBIIEBO3AYIIHON cMecH (Oonee 50 kxIla), M CKOPOCTBIO €ro HapacTaHWf,
MHHHMAJIbHBIM MT0XapOONAaCHBIM CoJep)KaHieM Kucimopoaa (MeHee 21 %).

A. 3.1.2 Z paccunTsIBaroT no ¢popmyie

Z=0,5F, (A.22)

rae F— maccoBasi J1oJIs 4acTHIl MBUTH Pa3MEpOM MEHee KPUTHUECKOTO, C MPEBBIIIEHHEM KOTOPOTo
a3pOB3BECh CTAHOBUTCS B3PHIBOOE30MACHOI, T. €. HECIOCOOHOH PacIpOCTPaHATh ILIaMs.

B orcyTcTBHE BO3MOKHOCTH IIOJYYEHUS! CBEIECHUHM Ul pacueTa Z AONMYCKAaeTcsl NPUHUMATh Z =
0,5.

A. 3.1.3 M, kr, paccunThIBaroT 1o Qopmyine

M — ; B2 as -
T o e Vw2 (A.23)

rne My; — pacuerHas Macca B3BMXPMBLIEHCS NbLIH, KT;

M, — pacueTHas macca NbUIH, NOCTYIUBILEH B IIOMELIEHUE B PE3yJbTAaTE aBAPHIAHON CUTyallUH,
KT;

Per — CTEXMOMETPUYECKAS KOHIEHTPAIUS TOPIOYEHd TIBUTH B a)POB3BECH, KI/M’,

Vi — pacdeTHBI 00bEM MBUIEBO3IYIMHOTO 00NaKa, 00pa3oBaHHOTO NPH aBAPUIHON CHTyalluu B
00beEME TIOMENIEHHS, M,

B OTCYTCTBHE BO3MOMHOCTH TIOJTYUEHHUS CBENEHUN JUIst pacdeTa Vyps IOMyCKaeTCs IPMHAMATh

M = My + M.

A.3.1.4 My, paccuursiBaior no popmyie

M, =K, M, (A.24)

rrne Ky, — IO OTJIOKEHHON B MIOMEIICHUH TTBUTH, CIOCOOHOW MEepeHTH BO B3BEIIEHHOE COCTOSIHIE
B pe3yJIbTaTe aBapuHHON CUTyaluu. B oTCyTCTBHE SKCIEPUMEHTAIBHBIX CBENEHUHN O Ky JOIIyCKAeTCs
mojarath Ki; = 0,9;

M, — Macca OTJIOKHUBIIEHCS. B TOMEIICHHH TTBUTH K MOMEHTY aBapvu, KT.

A.3.1.5 M, paccuuThiBatOT 10 HopMyJie

M= ( Mu+ qT )K, (A.25)

rae M, — Macca TOproYel MbuId, BEIOpachiBa€MON B MOMEIICHHUE MPH pa3repMEeTH3aIlUU OJJHOTO
M3 TEXHOJIOTMYCCKUX armaparoB, KT. HpI/I OTCYTCTBHUHU OT'paHUYUBAIOIINX BBI6pOC TIBIJIN MHXKCHCPHBIX
YCTPOWCTB CIEAyeT IMoJlaraTh, 9YTO B MOMEHT PacYeTHOW aBapHH IPOUCXOAUT aBapUHHBIN BBIOPOC B
[IOMEILEHNE BCEW HAXOAUBIIEICS B anmapare Mbull;

q — TPOU3BOJIUTENIBHOCTb, C KOTOPOM NpPOAOIIKAETCS MOCTYIJICHUE MBUICBUIHBIX BEIIECTB B
aBapHIfHBIN amImapar 1mo TPyOoOIpoBOJaM 10 MOMEHTA WX OTKITFOUYCHUS, KTI/C;

T— pacueTHOE BpeMsl OTKIIIOUEHUS, OMpEAeNieMOe B Ka)XJOM KOHKPETHOM cilydae, MCXOJs U3
peanbHOU 00cTaHOBKHU. ClienyeT MPUHUMATh PaBHBIM BPEMEHHU CPaOaThIBAHUS CHCTEMbI aBTOMATHKH,
€CJI BEpOsATHOCTh ee oTkaza He mpesbimaer 0,000001 B rom; 120 ¢, ecau BEpOSTHOCTH OTKasa
cucteMsl apromaTtuku mpesbimaet 0,000001 B rox; 300 ¢ mpu py4HOM OTKITIOYEHHH;

Ki— k03¢ pUIIHEeHT TBUTEHNS, TIPEICTABIISIONINA OTHOIICHHE MACCHl B3BEIICHHOH B BO3/IyXE MBIIH
KO BCEW Macce IBUTH, MMOCTYNUBIIEH U3 ammapara B MOMENIeHHe. B OTCYTCTBHE SKCIepHMEHTaIbHBIX
cBeJieHuH 0 K, JOMyCcKaeTcs MmoJjiararh:

- Ku = 0,5 — 14 npwieit ¢ aucnepcHocThio He MeHee 350 MKM;

- Kuv= 1,0 — nns mpuieit ¢ aucnepcHocThio Menee 350 MKM.

A.3.1.6 I; paccuntsiBaioT mo hopmyiie

K
M, =KF (M +M; ) (A.26)
y

rae K. — nous roprodeit IbUIu B 00IIel Macce OTIOXKEHHUH TBUIH;

Ky, — xoaddunuent s dexruBHOCTH NBUIEYOOpKU. [IpuHnMaror paBueiM 0,6 npu cyxoit u 0,7 —
TIPH BJIAXKHOH (pydHON) IBUICYOOPKE; MPH MEXaHN3UPOBAHHON BaKyyMHOW MBUIEYOOpKE IJIsI pOBHOTO
mona K, mpuanMaetcs paBHbIM 0,9, ais mona ¢ BeidbonHamu (10 5 % miomanwn) — 0,7;

I, — Macca meuTH, ocearoleil Ha TPYAHOZOCTYIHBIX I yGOPKH HOBEPXHOCTAX B MOMEIICHHH 32
MIEpHO/ BPEMEHH MEXKAY TeHepaIbHBIMU YOOPKaMH, KT;

M, — wMmacca mbUIM, OCelalolledl Ha JOCTYMHBIX Uil YOOPKH MOBEPXHOCTSX B HMOMELICHUH 3a
MIEpHOJ BPEMEHH MEXIY

TEKYLIMMH TbIIeyOOpKaMu, Kr.

IMox TpymHOAOCTYNMHBIMH sl YOOPKH IUIOMIAIIMHU IMOAPA3yMEBAIOT TaKHE ITOBEPXHOCTU B




MIPOU3BOJICTBCHHBIX TOMEIICHUSIX, OYHUCTKA KOTOPBIX OCYIICCTBIISCTCS TOJILKO IPH TECHEPATbHBIX
meieyoopkax. JlocTymHeIMH 1T yOOPKHM MeCTaMM SIBJISIFOTCS TTOBEPXHOCTH, MBUIb C KOTOPBIX
YIQIAETCs B MPOIIECCe TEKYINX MbUIeyOOPOK (€KECMEHHO, €KECYTOYHO U T. T1.).

A. 3.1.7 M (k=1,2) paccauThIBaIOT IO (hopMyIaM

Mi=M'"(1-4)B, My=M)(1-4)B, (A.27)

roe M\' = (My+M>+,..., +M1,) — Macca TbUIH, BBIICIIONIAsICS B 00hEM TOMEIICHUS 32 TEPHOJ
BPEMCHHU MEX]Ty TeHEPAIEHBIMU MBUICYOOpKaMH, KT

M,..., M, — Macca TbUTH, BBIACIsEMAasi COOTBETCTBYIOIICH SIUHUIICH MBULAIICIO 000PYI0BaHHUS
3a TOT K€ MEePUOJ BPEMCHH, KT;

M, = (My+May+,..., +Mr) — Macca TBUIH, BBIISISIONIAsICS B 00bEM IOMEIICHUS 3a IEPHO/T
BPEMEHHU MEX]y TEKyIIUMH MbIICYOOpKaMH, KT

M, ... , Mo, — Macca TBUTH, BBIAETsIeMasi COOTBETCTBYIOIICH eNMHAIICH MBUIAIIETO 000pyI0BaHHS
3a TOT e TePHOJ BPEMEHH, KT;

A — Jqons BBLACHAIONICHCS B O0BEM IIOMEIICHUS MBUIM, KOTOpAas YAAISCTCS BBITSDKHBIMU
BEHTIIAIIMOHHBIMY CHCTEMaMHU. B OTCYyTCTBHE IKCIIEPUMEHTANBHEIX CBeIeHUH 00 A monaratot 4 = 0;

B, B, — ponu BuAensionieics B 00beM IMOMEIIECHMS IBIIM, OCENAIOIIEH COOTBETCTBEHHO Ha
TPYAHOMOCTYITHBIX U TOCTYMHBIX JIJIsl YOOPKH MOBEPXHOCTSX MoMenieHus (Bi+8, = 1).

[Ipu otrcyTcTBUU cBeneHM 0 KoddunmenTax B, u B, nomyckaercs nonarats B, = 1, B, = 0.

A3.1.8 M, m M, moryr OBITb ONpEAETCHb JKCHCPUMEHTAIbHO (WIM 10 aHAJOTHH C
JIEHCTBYIOIMMH 00pa3aMHi TIPOU3BOACTBA) B TMEPHOJ MaKCHMAIIBHOW 3arpy3Kkd 00OpYyIOBaHUS IO
bopmymne

M; =§(GijFij I (A28)

rne Gy F; — COOTBETCTBEHHO HWHTEHCHUBHOCTb MBUICOCAKACHUS M IJIOMAAb  AJIs
TPYAHOAOCTYHHBIX (i = 1) ¥ TOCTYNHBIX (i = 2) Y4aCTKOB,

Jj — HOMep y4acTKa IbUICOCAKIACHHUS;

T; — TpOMEXyTOK BPEMEHH MEXIy reHepabHBIMU (i = 1) 1 Tekymumu (i = 2) mpuieyoopKamu.

A.3.2 XapaKkTepuCTHKN CTOPaHUs MBIIETAPOBO3AYIIHBIX CMECEH B TEXHOJIOTHYECKOM armapaTe

A3.2.1 CropaHue NBUIEBO3AYIIHOM CMECH B ammapaTe MOXET IpOTeKaTb KaKk B PEKUME
MEUIEHHOTO, O3BYKOBOTO TOPEHHS, TaK M B PEXHMME JETOHAIMH. B mopmaBisiomeM OOJBIIMHCTBE
MPaKTHYECKUX CIIy4aeB BCTPEYAETCs] MEUICHHBIH (JedarpalliOHHbINA) PEKUM TOpPEHUsl, K KOTOPOMY
otHocAT nHdopmanmio (A.3.2.2, A.3.2.3).

A.3.2.2 OCHOBHBIMHU pacueTHBIMH (B MPEINOJIOKEHUH T0CTaTOYHON CTOMKOCTH KOpITyca ammapara
K HalpsDKEHUSM paspbiBa ¥ JeopMalni) XapaKTepUCTHKaMHU B3pbIBa MBUICBO3YIIHBIX CMecel B
anmapaTe CYUTAIoT:

- Pmx  MAaKCHMallbHOE JaBJECHHE IIPH CrOpaHWU NBUICBO3AYIIHOW cMmecu B ammapare, Klla,
ornpezensieMoe Kak HauOoJblIee JaBJI€HHE NPH CrOpaHHWH, JIOCTUTaeMOe B OOBEME ammaparta HpHu
B3PBIBHOM TOPCHHH ONTUMAIBHON NBUICBO3YIIIHOW CMECH;

- (dp/dt)mex — MaKCHUMaJBHYIO CKOPOCTH HApacTaHUs AABJICHUS NPU CrOPAHUM IBUICBO3JYIIHON
cMecu B ammapare, klla/c, ompenenseMylo Kak HauOONBIIMH HAKJIOH 3aBUCHMOCTH IABJICHUS TPH
CrOpaHUH ONTHMAJIBHOI MBUIEBO3AYIIIHOM CMECH B ammapaTe OT BPEMEHHU IIPU TOYSYHOM 3a)KUTaHUH B
ONTUMAJIEHOM MECT€;

- Ksy — MHJIEKC B3PbIBONOXAPOONACHOCTH NbLIM, KIla/M - ¢; Ksr = (dp/dt)max V ' (V— 00beM
anmapara, m°).

A.3.2.3 JInsg HE CIUIIKOM TPOTSHKCHHBIX TEXHOJOTHYECKUX AaIapaToB oO0BeMOM CBBINIE 16 1
CIpaBeUIMBBI YMITUPUYECKHIE MTPABUIIA, B COOTBETCTBHU C KOTOPBIMHU:

Pmaxl = PmaXZ; (A29)

Ks1 = Ks2 )

rae 1,2— MHIEeKChl, OTHOCSIIUECS K ABYM IPOU3BOIBHO BRIOPAHHBIM amIaparaM.

Jna ammapata o0beMoM MeHee 16 11 pacdeTHble 3HAYCHHMS XapaKTEPUCTHK CTrOpaHUs
MBIJICBO3AYITHBIX CMeceil (1o pe3yibTaTaM HCIBITAaHHH B KPYIMHOMACIITAOHOW €MKOCTH) 00NamaroT
JIOCTATOYHBIM 3aI1aCOM HAJEXKHOCTH.

A3.24 OneHka pacueTHBIX 3HAYEHHH INapaMeTpPOB CrOpPAaHUs MbUIIEBO3MYIIHBIX CMeCed Uit
MPOTSDKEHHBIX amIapaToB (C OTHOLIEHHEM MAaKCHMAJIbHOTO radapHTHOTO pasMepa K MUHUMAJIBHOMY
nopsiika 5 u Oosee), a TakKe TOPEHUs], IPOTEKAIONIET0 B PEXKHUME JIETOHAIMH, BOBMOXKHA Ha OCHOBE
9KCHEPTHBIX 3aKIIOUCHHH.

IIpumep

[annsle Ui pacuera

PaccunraTe M30BITOYHOE [aBIEHWE NPH CrOPAaHWW IIOJUATHICHOBOH NBIIM B IOMELICHUM IS



CIENYIOMUX HCXOMHBIX JAHHBIX: My, = 10 kr; My, = 90 kr; F = 0,3; H, = 47-10° JIx/kr; Ve = 2000 M,
Via = 20 M*; Po= 1,2 xr/m’; T, = 298 K; pio = 0,1 xr-°.

Omnpenensiem Z il popmyie (A.22)

Z=0,5F=0,5-0,3=0,15.

Omnpenensiem M o popmyie (A.23)

Mg, + M_,, — 10 + 90 — 100xr,

M — 24
T per Van S Z =0,1-20 /0,15 = 14xr,

oTcroza caeayert, uro M = 14 kr.
[purumas K, = 3 1 mOACTaBIASA UCXOAHBIC JaHHBIC B BBIPAKEHHE U PACICTHOTO U30OBITOYHOTO
JTABJICHUS TIPH CTOPAHHUHU TBUIEBO3IYIITHON CMECH, TOIYyIHM:
MH,poZ  14-47-10°-101-015

= =4,6 «lla.
VesPsCpToKy  2.10%.1,2:1010-298-3

Ap =

IIPUJIO)KEHUE b
(obs3amenvroe)

METO/J PACUETA PASMEPOB 30H, O'PAHUYEHHbIX HUKHUM
KOHUOEHTPAIIMOHHBIM ITPEAEJIOM PACIIPOCTPAHEHUS IIVIAMEHU (HKIIP)
I'A30B U ITAPOB

B.1 Merox pacdera 30H, orpaHmyeHHbix HKIIP razop m mnapoB, mpu aBapuiiHOM
NMOCTYIJICHMH TOPIOYHMX Ia30B M IAapOB HEHATPeThIX JIETKOBOCILIAMCHSIIOIINXCH KHAKOCTell B
OTKPbITOE MPOCTPAHCTBO NPH HENMOABUKHON BO3YIIHOI cpeae

Bb. 1.1 Paccrosaust Xukne, Yuxme U Zukre, M, s [T u JIBXK, orpanmumBaromue o001acTh
KoHLeHTpaui, npepbimatonmx HKIIP, paccunTsiBarot no ¢popmynam

ms I'T
033
mF
Xuknp = YHkrp = 14,6[—} , (B.1)
PrCHkrp
. 033
Zyknp = 0,33[—r j , (5.2)
prCHkrP
qu1st mapos JIBXX
08, 03
Xuxnp = YHkmp = 32&( P J ( = J , (5.3)
HKIIP Pu "Pu
08, \033
Xpknp = Yaxmnp = 0.1 2\/E( Pu J [ = j , (5.4)
Chxrp Pn Py

I7ie m, - Macca NOCTYNMBILErO B OTKpBITOE NpocTpaHcTBO I'T npu aBapuiiHOM cuTyanuu, Kr;

pr - wioTHOCTH [T 1M pacdeTHOMN TeMIepaType u aTMOC(EPHOM JaBIEHUH, KI/M";

m, - Macca napoB JIBX, nocTynuBmuxX B OTKPBITOE MPOCTPAHCTBO 3a BpeMs MOJIHOTO MCHApEHHUs,
HO He Oosree 3600 c, kr;

pr - WIoTHOCTH NapoB JIBXK mpu pacueTHOM TemmepaType 1 aTMOC(EPHOM JABIEHHH, KI/M*;

Pu - AaBIeHUe HachleHHbIX napoB JIBXK npu pacuetHoit temnepatype, klla;

K - xoadpdunuent (K = st JIBXK);

T
3600

T— npoaoBKUTENBHOCTh ocTymieHus napoB JIBXK B oTkpeITOE MpOCTpaHCTBO, C;

Crkne — HIDKHUH KOHIIGHTPALMOHHBIN Tipeaen pacnpocTtpanenus iamenu [T unu mapos JIBXK, %
(06.).

Bb. 1.2 Paguyc R4 M, U BBICOTY Zs, M, 30HBI, orpannueHHoil HKIIP ra3oB u mapoB, BBIYMCISIOT
HUCX0O4d U3 3HAYEHUH H]—n(np, Yhxup A Zukrp.

Ipu stoM Rs > Xuxme, Re > Yukme 1 Zs > h + Re mnst I'T u Zs > Zukre s JIBX (B — BrIcOTa
HCTOYHHKA MOCTYIUICHHUS Ta3a OT YPOBHS 3EMITH, M).

Hus I'T reomerpuuecku 30Ha, orpanmycHHas HKIIP ra3oB, OymeT mpencTaBisTh IWIMHAD C
OCHOBaHHMEM pannycoM Rs 1 BeicoTOl hs = 2Rs mput Rs < & 1 hs = h + R mpu Rs > h, BHyTpH KOTOpOTO
pacrojoXeH UCTOUHUK BO3MOKHOIO BbiaeneHus [T

Husa JIBXX reomerpuuecku 30na, orpanuucHHas HKIIP mapoB, Oyaer mpeacTaBisiTh IHIHHIP C



OCHOBAHHEM paanycoM Rs U BBICOTOM /i = Zuknp IPH BhICOTE UCTOUYHMKA TTapoB JIBXK £ < Zyxme 11 h =
h + Zuxme iput h > Zpxae

3a Havaio orcueta 30HBL, orpanndeHHod HKIIP ra3oB u mapoB, NpPHHUMAIOT BHEIIHHE
rabapuTHBIE pa3MepHI alnapaToB, YCTAHOBOK, TPYOOIIPOBOOB | T. I.

B. 1.3 Bo Bcex cmydasx 3Ha4eHUS Xuknp , Ynukne ¥ Zukne JOIDKHBI ObITE HE MeHee 0,3 M st [T u
JIBX.

[Ipumepsnt

1. Onpenenuts pa3mepsl 30HBI, orpanndeHHoi HKIIP mapos, npu aBapuitHO#N pasrepMmeTu3anuu
TpyOOIpPOBOAA, TPAHCIOPTUPYIOLIETO AlleTOH.

JanHble 11 pacuera

TpyGonpoBoa, TpaHCHOPTUPYIOLIMI AlIETOH, MPOJIOKEH Ha OTKPBITOM IPOCTPAHCTBE Ha BBICOTE /i
= 0,5 M OT HOBEpXHOCTH 3eMJIH. TpyOONPOBO OCHAIIIEH PYYHBIMH 33BIKKAMH.

Macca napoB areroHa, MOCTYNHBIINX B OTKPBITOE IMPOCTPAHCTBO 33 BPEMs IMOJIHOTO MCIIAPEHHS,
oIpenieneHa B COOTBETCTBHU ¢ IpuiioxkeHueM U u cocraBiser m, = 240 kr npu BpeMeHU ucnapenus 7
= 3600 c. MakcumallbHO BO3MOXKHasl TeMmIiepaTypa AJisd JaHHOM KIMMaTh4yecKoil 30Hbl 4, = 36 °C.
[I10THOCTL TapoB aneToHa P, npu t, pasHa 2,29 kr/m’. HwkHMI KOHIEHTPALMOHHBIA MNpeaen
pacripocTpaHeHHsl MIaMeHH TapoB aneToHa Cuxre ~ 2,7 % (00.). JlaBineHue HachIIEHHBIX ITapOB
aleToHa p, pH t, pasto 48,09 klla.

Pacuer

Paccrosaust Xuxme , Yuxme M Zpxre JJIS alleTOHA, OTPaHUYMBAIONIME 007acTh KOHIIEHTpAIUH,
npessimarontux HKIIP, cocrassar

0,8 m 0,33
Xuxme = YHKIP 23’2\/E( Pu 2 =
Chxrp Pa Pu

0.8 0,33
_3n /3600 48,09 240 — 4143m,
3600\ 2,7 2,29-48,09

0.8 0,33

Z e = 012K —21 % -
HKIIP a Pn

0,8 0,33
—012 ’3600 48,09 240 —1.55m.
3600\ 2,7 2,29-48,09

Takum obpa3om, rpanuna 30861, orpanndeHHoi HKIIP mapos, mo ropu3oHTamm OyaeT mpoXOoIuTh
Ha pacctosHuH 41,43 M oT oOedaiiku TpyOOIpOBOAA, a IO BEPTUKAIH — Ha BBICOTE hs = Zukup = 1,55
M OT HOBEPXHOCTH 3E€MIIU.

2. Onpenenuts pasmeps! 30HbI, orpanndeHHod HKIIP rasos, mpu aBapuiiHON pasrepMeTH3alMu
€MKOCTH C METaHOM Ha OTKPBITOM IIPOCTPAHCTBE.

JanHble 11 pacyera

[Ipu pasrepmeruzanuu eMKOCTH B atMocdepy moctynuT 20 kr MeTaHa. EMKOCTh mpencTaBiser
co00¥ NUIMHAP C OCHOBaHHMEM paauycoM 1 M u BeicoToil h, = 10 M. MakcuManbHO BO3MOXKHAsI
TeMmepaTypa Al JaHHOU KIMMaTudeckoit 3085 t, = 30 °C. IlmotHOCTE MeTaHa p, IpH t, paBHa 0,645
kr/M°. HIKHAH KOHIEHTPAIMOHHBIN IPeNen pacnpocTpanenus wiaMenn metana Cuxne ~ 5,28 % (00.)

Pacuer

Paccrostanst Xuxne , Yukne U Zpxne I8 METaHa, OTPAHWYHMBAONINE 00JACTh KOHIICHTPAIIHIA,
npessimatonmx HKIIP, cocrassar

m 0,33 20 0,33
X =Y =14,6| ——™ =146 ——— =26,18 M,
HKHP = = HKIIP P C HKTIP (0,645 ~ 5,28)
033
1’rlM
Zuxrp =033 — ™M | —059 m,
PmCHKITP

Takum 00pa3oM, Ui pacYCTHON aBapuyl €eMKOCTH C METaHOM ICOMETPUYCCKH 30HA, OTPaHUYCHHAs
HKIIP razos, Oyaer nmpeacTaBisTh MUJIMHIDP C OCHOBaHUEM paaunycoM Rg = 26,18 M u BIicOTO# hs = h,
+ Rs = 10 + 26,18 = 36,18 M. 3a Hauano 3oubl, orpanndeHHoil HKIIP ra3zoB, mpuHHMarOT BHEUTHUE
rabapuTHBIE pa3MepPBl EMKOCTH.

B.2 Metoa pacuera pa3mMepoB 30H, orpaHudeHHbIXx HKIIP razos u mapoB, npu aBapuiiHoM
MOCTYNJIEHHH TOPIYHMX ra30B H MAaPOB HEHATPETHIX JIETKOBOCIIAMEHSIIONINXCS KHAKOCTEl B
noMenieHne



HwxenpusenenHsle pacuerHble ¢opmyiibl npuMmeHstor i ciaydas 100 m / (praVe)< 0,5 Crknp
[Chxme - HMKHUI KOHIIGHTPALMOHHBIHA TpeJeNl pacpOCTpaHeH s TIAMEHH TOpPIOYEro ra3a Wiu rnapa,
% (00.)] 1 momemieHuit B (hopMe MNPSIMOYTOJBHOTO MapajuIeienuieaa ¢ OTHONICHHEM JUIHHBI K
mmprHe He Oonee 5.

B.2.1 Paccrosaust Xukne , Yukne A Zuknp PACCIUTHIBAIOT 1O (popMyiaMm

oC

Xuxme =Ki/(K; l”—c 003 (B.5)
HKIIP
oC

Yuxrp = Ki6(K; In po— 0 )% (B.6)
HKIIP
oC

Zixre = Kah(Ky in—2—)" (B.7)
HKITP

rne K; - xosdduiment, npunumaemsiii paBHsiM 1,1314 s roproumx razoB u 1,1958 mma
JIETKOBOCTIIIAMEHSIFOLIIUXCS KHUIKOCTEH;
K; - koaddunment, paBHbIil 1 U1 TOPIOYNX T'a30B;

K 2 JJIA JICTKOBOCINIAMCHAOIINX CSA )KH)IKOCTeﬁ;

T
3600

K - xoaddunment, npunumaemsiii paBubpiM 0,0253 s TroprouMx Ta3o0B IPH OTCYTCTBUH
MTOJIBM)KHOCTH BO3AyIIHON cpensl; 0,02828 amst roprodymx ra3oB MPH MOJABIKHOCTH BO3IYIIHON CPEIbl;
0,04714 nns JETKOBOCIUIAMEHSIONIMXCS JKUIAKOCTEH NpH OTCYTCTBUH MOABIMXKHOCTH BO3AYIIHOH
cpens! 1 0,3536 a1 TErKoBOCILIAMEHSFOIINXCS YKUIKOCTEH IPH MOABMKHOCTH BO3AYIIIHOW CPEIIBI;

h — BBICOTA IOMEILEHUS, M.

d, I, b u Cy mpuBenensl B A.2.3.

[Ipu oTpUnATENBHBIX 3HAYCHHUAX JIOTAPUPMOB PACCTOSHUA Xukne , Ynuknp M Zuknp TPUHAMAIOT
paBHbIMH 0.

b.2.2 Paguyc Rs u BeICOTY Z;3, M, 30HBI, orpaHnndeHHON HKIIP ra3os u mapos, BBIYHCISIOT HCXOAS
13 3HAYCHUN Xuxme , Yok U Zuxe JJ1S 33IaHHOTO YPOBHSI 3HAUUMOCTH Q.

Ipu 31oM Rs > Xukre , Re > Yukre 1 Zs > h + Re st I'T u Z; > Zpxe 111 JIBXK (B — BoicoTa
UCTOYHMKA MOCTYIUICHWs] Taza oT mnosna nomemieHus mia [T Tspkenee Bo3myxa W OT MOTONKA
nomemenus i [T nerde Bo3ayxa, M).

Husa I'T reomerpmuecku 30Ha, orpanmdcHHas HKIIP ra3oB, Oymer mpencTaBiaTh IUIHHAP C
OCHOBaHHEM paanycoM Rsu BricoTOM hs = 2 Rs mput Rg< h, hs = h + Rs mpu R: > A, BHyTpH KOTOpOTO
PacmoyoKeH UCTOUHUK BO3MOXKHOTro Bbinenenus I'T. J{na JIBXK reomerpudeckn 30Ha, orpaHHYEHHAS
HKIIP mapoB, OyzeT mpencTaBisaTh IWIMHIP C OCHOBAaHHEM paanycoM Rs W BBICOTOH Zs = Zuxmp
BeicoTe ucTouHuka napoB JIBX 7 < Zuyxwp v Zs = h + Zuxne ipu h > Zykre. 32 Havano otcuera
NIPUHAMAIOT BHEIIHNE rabapuTHBIE pa3Mephl aIlaparoB, YCTaHOBOK, TPyOOIIPOBO/IOB H T. II.

b.2.3 Bo Bcex cimyyasx 3Hau€HHS pacCTOSHUN Xuxmp , Yukne U Zukne JOIDKHBI OBITH HE MeHee 0,3 M
msa I'T u JIBXK.

Ipumepsbl

1. Onpenenuth pa3meps! 30HbI, orpanmueHHoi HKIIP mapos, oOpasytomeiics mpu aBapuitHOM
pasrepMeTH3aliK anmapara C aneToHOM, HpH paboTaromed W HepaOoraromieid 00meoOMeHHON
BEHTUIIALHH.

JanHble 11 pacyera

B nentpe nomemenus pazmepom 40 x 40 M 1 BbICOTOH hy = 3 M ycTaHOBIICH anmapar ¢ aeToHOM.
Anmapar npeacTaBisieT co00i MUIHHAP ¢ ocHOBaHHeM auamerpom d, = 0,5 M u BbicoTOM h, = 1 M, B
KOTOPOM COAEPXKUTCS 25 Kr arjeToHa. PacueTHas TemnepaTypa B nomeruenuu t, = 30 °C. IInotHOCTB
HapoB aleToHa P, NpH ty paBHa 2,33 kr/M’. J[aBlieHHE HACHILECHHBIX MAPOB alleTOHA Py HpU ty PABHO
37,73 xlla. HuwkHuli KOHIIEHTPAIIMOHHBIN Tipesient pacnpocTtpaneHus miaMmeHu Cuxme = 2,7 % (00.). B
pe3yibTaTe pasrepMeTH3alMH amnapaTa B MOMEIICHHE IMOCTYHHT 25 KI' MapoB aleTOHA 3a BPEMs
ucnaperanss T = 208 c. Ilpu paboratomieid 0OMEOOMEHHOW BEHTHIISIIIMK TOIBIKHOCTH BO3IYIITHOM
cpensl B momenienny L = 0,1 m/c.

Pacuer
JonycTumble 3HaueHUs] OTKIOHEHWH KOHIEHTpaluid O npu ypoBHe 3Haunmoctu O = 0,05 Oynyr
paBubl: 1,27 — mpu paboraromeld BeHTHISIINY; 1,25 — mpu Hepaboratomei BeHTwimu (v = 0).

[pemskcnoHeHIHATBHBIA MHOXHUTENb Co OyIeT paBeH:
mpu paboTaroIiell BEHTHIISINN



0,46 0,46
Co =C, | —m100 =3736 25-100 —3,93% (06.),
CPaVen 37,36-2,33-3840

Cy = 100p./po = 100 - 37,73/101 = 37,36 % (06.),
Vo=08V, =08 40 - 40 - 3 =3840 m’;
Ipu HepaboTaroIIei BEHTHIIALINT

mioo o 25.100 0,41
Co=C, [—J - 37,36( ] — 5,02 % (06.).
CB

C.p.V 3736-2,33-3840

PaCCTOﬂHI/IH XHKI‘IP . YHKnp nu ZH]q'[p COCTaBAIT.
NpH paboTaroleil BEHTHIIALNN

0,5
5C : ’
X pxrp = K /(K In——2— )03 =1,1958-40(326(:)80 In 1’272 73’93j =9,01 m,
HKIIP »
0,5
S5C : ’
Yyxrp = Kib(K In C—°)°'5 =1,1958-40(326%80 In 1’272 3’93j =9,01 m,
HKIIP »

5Co

HKIIP
IIpY HepaboTaroIeH BEHTIIISIIAN

0,5
208 1)25.5’02j = 10,56 M,

0,5

105 —0.3536.3 208, 127393
3600 2,7

X =1,1958-40 In
HKIP [3600 2,7

0,5
208 , 125-502)\"
Y =1,1958-40 In =222 =10,56 M,
HKIIP [3600 2,7 )

0,5
208 1,25-5,02\"

n
3600 2,7

Takum oOpasom, Uil aneToHa reoMeTpuuecku 30Ha, orpanudyenHas HKIIP napos, Oyner
NIPE/ICTaBISATh COOOM IMIIMHIP C OCHOBAHHMEM paanycoM Rs M BbICOTOW Zs = h,+Zpxme, Tak Kax h, >
Zukup, TIPA pabOTaIOICH BEH THILIIH

Zs=1+0,2=12m, Rs=9,01 m;

IIpY HepaboTatoNel BeHTHIISIIIAN

Zs=1+0,03=1,03 M, Rs=10,56 m.

3a HayaJlo oTCYeTa NMPUHUMAIOT BHEIIHHE TabapuTHBIE pa3Mephl armapara.

2. Onpenenuts pasmepbl 30HBI, orpanudeHHoi HKIIP rasoB, oOpasyromieiics mpu aBapuitHOH
pasrepMeTH3auu ra30Boro 0amioHa ¢ METAaHOM, MPH paboTarolell 1 HepaOoTaomeld BEHTUIISIIIAN.

[annsle 1uig pacuera

Ha momry momemenust pasmepom 13 x 13 M u Beicotoit H, = 3 M Haxomurcs 6amioH ¢ 0,28 kr
MeraHa. ['a30BbIil OayutoH mMmeeT BbIcOTy hs = 1,5 M. Pacuernas temmneparypa B momemenu t, = 30
°C. IlmotHocTs MeTaHa p, Opu t, pasHa 0,645 xr/m’. HuwkHMI KOHLIEHTPAMOHHBIA IIpEeN
pacnpocrpanenus twiameHun MetaHa Cuxe ~ 5,28 % (00.). [Ipu paboTtaromeit o0rieoOMeHHOM
BEHTWISIIINHN TIO/IBM)KHOCTH BO3/AYIIHOM cperpl B moMerieHny v = 0,1 m/c.

Pacuer

JlonmycTuMmble OTKIIOHEHHsI KOHIIEHTpaluui npu yposHe 3HaunMocti O = 0,05 Oyayt paBub: 1,37
pu paboraromrelt BeHTwAmy; 1,38 mpu HepaboTaromeit BeHTHsIuH (v = 0).

[pempKcnoHeHInATBHBIA MHOXHUTENB Co OyIeT paBeH:

mpu paboTaromeil BEHTHIISINH

Co =310 — = =3.10%. 0.28 =321% (06.);
Py VepV 0,645-0,8-13-13-3-0,1
[pU HEpaboTaIoNIeH BEHTHIISIINA
Co=377-10° —2 —377.10°. 0,28 — 4,04 9% (06.);
puVen 0,645-08-13-13-3

Paccrostans Xuxnp , Yuxne ¥ Zuxne COCTaBST:
pu paboTaromiell BEHTHISIHN



oC
Xpuxmp = Kil(Ky In—2—)%? =1,1314-l3[1-ln

0,5
137-321)"
37-3, j <0,
HKITP

5,28

0,5
Yuxmp = K1b(K 5 zngc—o)o’5 =1,1314-13[l-lnw] <0,
Cuknp
8Co 05 ( 1,37-3,21)0’5
Zyxnp = K3h(Ky In——9—)%5 —0,0253.3[ 1. iln ==~ | <0.
HKIIP 528

caenoBaTeabHO Xyuxnp , Yuxne ¥ Zuxne = 0;
TIpH HepaOOTAIONIEH BEHTHIIALINN

0,5
X HKIIP :1,1314-13[1-1;4%] =334 M,

0,5
Y ke =l,l314-13[1-1n%j =334 wm,

0,5
1,38-4,04 "
z =0,0253-3| 1-In—>— =0,02Mm.
HKIIP [ 528 j
Takum oOpasom, Ui MeTraHa npu HepaOoTarolled BEHTWISIMM T'€OMETPUYECKH 30HA,
orpannyenHass HKIIP ra3os, OyzaeT npeacraBisTh coOoi MUIMHAP ¢ OCHOBaHHEM paauycoM Rs = 3,34
M u BbicoTOd hs=h + Rs= 3 + 3,34 = 6,34 m. BBuny Toro, uto hs pacuetHoe OOJBIIEC BBHICOTHI

IIOMCIICHUA h,=3 M, 3a BBICOTY 30HBHI, OFpaHH‘IeHHOﬁ HKIIP ra3oB, IPUHAMACM BBICOTY IMOMCIICHUSA
h5 = 3 M.

IIPUJIO)KEHUE B
(pexomenoyemoe)
METOJ PACYETA HHTEHCUBHOCTHU TEIIJIOBOI'O U3JIYUEHUS ITPU
MMOXKAPAX ITPOJINBOB JIBK U I'K

B. 1 UHTEHCUBHOCTE TEIJIOBOTO U3Iy4eHus g, KBT/M?, paccuuTriBaior mo hopmyie
q=EF, (B.1)

re Ey— cpenHenoBepXHOCTHAS TIOTHOCTh TEIUIOBOTO M3IyYEHHs IIaMeHH, KBT/M%;
F, — yrnosoii kosdppurment o6ryuentocTy;

T — K02 GHUIUEHT MPOMyCKaHuUs aTMOC(EpHI.

B.2 Ef MNPUHUMAKOT Ha OCHOBC HMCHOMIUXCA 3SKCICPUMCHTAJIbHBIX JaHHBIX. I[J'Iﬂ HEKOTOPBIX
JKUAKUX YITICBOAOPOAHBIX TOIUIMB YKAa3aHHBIC JAHHBIC IIPHUBCACHBI B Ta6J'II/II_[€ B. 1.

Tabmuna B.1— CpenHenoBepxXHOCTHas IUIOTHOCTh —TEIJIOBOIO  M3JIYYEHHsS IJIaMEHH B
3aBUCUMOCTH OT AMaMeTpa ouyara U yJeJIbHas MaccOBasi CKOPOCTb BBITOPAHUS [UIsl HEKOTOPBIX KUAKUX
YIIIEBOJOPOJHBIX TOILUIUB

TommmBo E; xBt/\C, upu d, M m, Xr/(M* - ¢)
10 20 30 40 50
CIII" (meTan) 220 180 150 130 120 0,08
CVYT (npomnan-0yTan) 80 63 50 43 40 0,1
Benzun 60 47 35 28 25 0,06
Jn3enpHOE TOIIMBO 40 32 25 21 18 0,04
Hedtb 25 19 15 12 10 0,04

[Mpumeuanne— Jlst nuameTpos ouara meHee 10 M wiu Gosee 50 M cneayer npuumath FEy takoit
JKe, Kak 1 JuIst oyaroB quamMeTpoM 10 M u 50 M cOOTBETCTBEHHO

[Tpy OTCYTCTBHMH NaHHBIX jomyckaercs FEy npuanmars pasoi 100 kBr/m*> mns CYT, 40 kBt/m?
U He(TETIPOIYKTOB.
8.3 PaccuntsiBaroT 3()(eKTUBHBII TUaMeTp MpoiwBa d, M, TI0 hopMyie

d= ,/ﬁ , (B.2)
TT




e S — IUIONa/Ab NPOTHBA, M°.
8.4 PaccunThIBarOT BBICOTY IuTaMeHH H, M, 1o opmyie

0,61

m

H=42d —— , (B.3)
[ P ed J

rJe m — yIeabHasi MaccoBasi CKOPOCTh BHITOPAHHS TOIUIHNBA, KI/(M - C);
Ps — TUIOTHOCTE OKPY KAIOIIETO BO3IyXa, KI/M?;

g— ycKopeHue cBoGOHOro NajieHus, papHoe 9,81 m/c.

8.5 Onpenensior yriuosoi kodpdumment obayuennoctu Fq no gpopmyie

E, =Fg +Fj , (B.4)

rac

1] 1 h h S—1 A (A+1)(S;-1)
Fy =—| —-arctg| —— |+—<arctg - -arctg) | J———————— ||,
n|S s2_1) S Si+1) Ja2_4 V(A=1)(S; +1)

(B.5)
ried =0+ SE+1)/2S,, (B.6)

Si = 2r/d (r— paccTosiHHE OT TEeOMETPHUYECKOrO IIEHTpa MPOJHBa 0 00IydaemMoro oonekra), (B.

7)
h = 2H/d; (B.8)
1/ (B-1/S B+1)(S; -1 A-1/8 A+1)(S; -1
B oL BUSD o J [BUSIZD V. arctg J( )(S1-1)
s B2 -1 (B-1)(S;+1) /Az_l (A-1)(S;+1)
, (B9
B=(1+8%)/(2S), (B.10)
B.6 Onpenenstor ko3 puineHT mporyckanust armochepsl T 10 GhopmyJie
t=exp[-7,0 - 10 * (r-0,5d)] (B.11)
Ipumep — PacdeT TemIoBOro M3iIydeHUs OT IOXKapa NMpoiMBa OeHsuHa Iwomansio 300 M Ha
paccrositnu 40 M OT IIEHTpaA MPOJIUBA.
Pacuer

Onpenensiem 3¢ GeKTUBHBIA quameTp nposmsa d o gopmyie (B. 2)

d=44-300/3,14 =19,5M.

HaxoxnMm BeicoTy tutamenu o gopmyie (B.3), npuHnMas
m = 0,06 kr/ (M* - ¢), g = 9,81 M/c’ u P = 1,2 xr/™m":
0,61
H=42-19,5 _ 006 ~ 26,5
1,24/9.,8-19,5

Haxomum yriosoit koadduiment obiayuennoctu Fy o popmynam (B.4) — (B. 10), npunnmast r =
40 m:

h=2-26,5/19,5=2,72,

S1=2-40/19,5= 4,10,

A=2,72*+4,10°+ 1)/ (2 - 4,1) = 3,08,

B=(1+41)/@2 41)=2,17,

o Lo fo272 | 272] o (fa1-1) 308 [ [(308+1c4l-1)
VT304 a1 O 112 1] 4l BVai+1 Los? 1 BN (308 1)(a1+1)
=0,00126

1 (2,17—1/4,1)_arctg[ (2’17+1)(4’1_1)J—(3’08_1/4’1)-arctg[ (3,08+1)(4,1—1)J

F =
7314 172 _1 (217—1)(41+1) [3.082 _1 (3.08—1)(41+1)
=0,03236
E, —/0,001262 +0,032362 = 0,03240.

Omnpenensiem koadduiment nporyckanus armocdeps! T 1o gopmyie (B. 11)
t=exp[-7,0-10*(40-0,519,5)]= 0,979.




HaxoM MHTEHCHBHOCTH TEMIOBOTO H3y4eHus g no dpopmyse (B.1), npunnmas E= 47 kBr/m* B

COOTBETCTBUU ¢ Tabmwmiei B. 1:
q=47-0,0324 - 0,979 = 1,5 xBr/™m°.

IPUJIIO)XXEHUE I’
(pexomendyemoe)

METO/] PACUETA PASMEPOB 30H PACITPOCTPAHEHUS OBJIAKA I'OPIOUHNX
I'A30B U ITAPOB I1PU ABAPUU

I'.1 CymHocTh MeTOA

B HaCTOAIIEM HPUIOKECHUU YCTAHOBJICH MOPAJOK pacdy€Ta USMEHCHUA BO BPEMCHH KOHIICHTPAIIUN
raza B o0J1ake Mpy MIHOBEHHOM BBIOPOCE M HENPEPHIBHOM MCTEUCHHUH CHKFKEHHOTO YIIICBOAOPOIHOTO
raza (CYT), mIoTHOCTh KOTOPOTO OOJNBIIE MIIOTHOCTH BO3yXa.

I'.1.1 MruoBenHbI# BBIOpOoc CYT

I'. 1.1.1 MrHoBenHsii BbIOpoc CYI' MOXXET HMPOMCXOIWTH TPH TOBPEXKICHUH pe3epByapa WU
HHOTO anmnapara, B kotopoM CVYI" HaxoIuTcs MoJ AaBICHUEM.

3a cuer BHyTpeHHed sHepruu CYI ero maccoBast joyisi & MIHOBEHHO Hcmapsercs, oOpasys c
KamnelnbKaMy JKHJKOCTH 00Jako a’po3oyisi. 3a c4yeT OONBUIMX CKOPOCTEH BHXPEBBIX IOTOKOB
MIPOMCXOIUT OBICTPOE BOBJICUCHHE B 00JIAKO BO3Myxa U ObICTpOE McmapeHue ocrapiueiics yacta CYT.

Maccy Bo3myxa Mg, KI, MTHOBEHHO BOBJICKAIOIIYIOCS B OONAaKko UIT Takoro HCIAapeHus,
PacCYUTHIBAIOT TI0 (hOpMyIIe

Moo= (1-8) MLy / ( Cpa( Ta- Ty ) + XiLy), (T.1)

rne My — macca BeiGpomennoro CVT, kr;

Cp_a — yJIenbHas TeII0eMKOCTh Bo3ayxa, [x/(kr-K);

L, — ynenbhas teriora napootpasosanus CYT, JHk/kr;

T, — TemMneparypa okpysxaromiero Bosayxa, K;

Ty — remueparypa kunenust CYT npu atmochepHoM JaBienn, K;

Xw — MaccoBast JI0Js BOJSHBIX TIAPOB B BO3IYyXE;

Ly — ynenbHnas Tennora napoodpasosanus Bopl, JIK/KT.

O ONpeneNAIOT U3 COOTHOIEHHS

§=1-exp (- Cpg (Ta- To) / Ly), T2)

rae Cp,g — ynenbHas TermoeMkocts CYT, JLx/(kr - K).

I'. 1.1.2 IlpuanMaloT, 9To 0Opa3oBaBIIeecs 00IaKo Apei(yeT mo BeTpy co CKOpOoCcThio vy = 0,6V,
(Vs — CKOpOCTH BETpa) ¥ UMEET B HAYAJIbHBIH MOMEHT ()OpPMY LWJIMHJIPA, BEICOTa KOTOPOTO paBHA €ro
pamuycy. C TedeHHEeM BpeMEHH BHICOTA O0JIaKa YMEHBINACTCS, a paJiyC pacTeT.

V3meHenne BO BpeMEHH pajauyca, BBICOTHI O0Jlaka M KOHIIGHTpalWHU raza B HeM B 3Toi (aze
(nazpiBaeMoM  (azoit  mameHuws) ompenensieTcss mMyTeM  pemieHus — MetonoMm  Pynre-Kyrra

(peanu30BaHHBIM B BHIE CTAHOAPTHOW TmporpaMMmbl Ha OBM) cuCTEeMBI OOBIKHOBEHHBIX
muddepeHIanbHbIX ypaBHEHHH]:

dM,/dt=p.,nrfaya; ve Ri' +2 p.a; (d./d) nrh,

dT / dt =((dM. / dt) Cpa (Ta - T )+ T2 ( Tar - T )2 ) / (Ma Cpa + M, Gy )
(T.3)

dr/ dt = as (gh (Pga - Pa) / Pea) ™,

rae M, — Macca Bo3ayxa B obIaKe, KT;

Pa — IUIOTHOCTB BO3/yXa, KI/M*;

r — paauyc obnaka, m;

a; az asz a4 — xoddpdunuenter ( a; = 0,7, a. = 0,5, a4, = 1,07, a3 = 0,3 misa xiacco
ycroitunBoctd A—B (kiaccsl ycToiunBocTr nausl mo [Nackywumny, tabmuna I'.1); 0,24 — miass C—B;
0,16 — ansa E—F);

Ri — uncno Pugapacona, onpenensemMoe U3 COOTHOIICHUS

Ri = (5,88 h"* g/ (as® vi’)) (Pea=Pa)/ P

h — BeIcOTa OONaka, M;

T— Temmeparypa obmaka. K;
T, — Temnepatypa 3eMHol noBepxHocTH. K;

Pg.a — IUIOTHOCTb IAPOBO3JYIIHOIO 00JaKa, Kr/M°.



Tabnmma I'.1— Kumaccsr ycroitunBocti atmocdeps! o [Tackymmry

Kunace no IMackywmnny Tunuunas cKkopocTh | Onrcanue moro sl BepTukaneHelii  rpagueHT
BETpa, M/c TemiepaTypsl, K/m
A 1 Bbe3obmauno >>>(),01
B 2 COJIHEYHO U TEIIO >>(),01
C 5 Ilepemennas  obmagnocts  B|>0,01
TEUCHHE JHS
D 5 OOnaunelii neHb WM oOmauHas|~0,01
HOYb
E 3 Ilepemennas  oGmaunoct  B|<0,01
TEUeHHEe HOYU
F 2 Scuas HOUB WuBepcus
(oTpunaTenbHBIIH
TPaJHCHT)

PerienneMm cucteMsl BBIIHCyKaBaHHBIX ypaBHeHI/Iﬁ SABJIAKOTCA 3aBUCUMOCTH
M. = Mu(®), T= T(1), r= r(1).
Hﬂﬂ peHIcHUsA CUCTEMBI ypaBHeHI/Iﬁ HeO6XOZ[I/IMLI JOIMTOJTHUTCIIBHBIC COOTHOILICHU A

Pea=(Ma + M, )/ (Ma/ pa+ M,/ pg) (Ta/ T). (T.4)
B kadectBe kpuTepusi OKOHUYaHUS (Das3bl MaCHUS MPUHUMAIOT BEIIOJIHCHIE YCIIOBHS:
(Pea- Pa) / Pea < 107, (I.5)

3aBUCUMOCTD /1 = h(?) HAXOJUM W3 COOTHOIICHUS

h)=(M,/ pa + My /p) (T /T )( /(7 (1)?). Ir.6)

I'. 1.1.3 Korga mioTHOCTh MapOBO3IYIIIHOTO 00JilaKa HE3HAYUTEIBHO OTIMYACTCS OT IUIOTHOCTU
Bo3/yXa (T. €. 1mocje OKOH4YaHus (asbl MajieHns1), ero JBHKEHUE OIperessieTcsl Kak (a3za macCMBHOU
JIUCTIEPCHHU M OMHCHIBACTCA MPOIECCaMU TypOyJIeHTHOH muddy3un.

KonnenTparuro raza B Touke ¢ KOOpIUHATAMH (X, Y, Z) B (pa3e MTaCCUBHON IUCIIEPCHH ONPEICIIIOT
u3 GopMyITBI

2 2 2
2Mg (Xe—X9)" +Yy z
Clxyz)= 5 5 5 e~ 3 e =3 (r.7)
(2n) "~ oy0; 20y 26,

rae Gy, O, — CpCOHEKBaApPAaTUIHBIC OTKIOHCHMS, 3aBUCSIINE OT BEIUYHUHBI X¢ - Xo
X¢ — KOOpAuHaTa LHeHTpa o0I1aka B HallpaBJICHUU BETpa, M
Xo — KOOpJAWHAaTa TOYKN OKOHYaHU (1)33]31 naacHUs, M;

Gy (Xc - X0); O (Xe - Xo) 3aBHCST OT KJIACCa yCTOWYMBOCTH 10 [lackymiuty.

Ipu x. = Xo npuHUMaeTca Oyo = 1/ 2,14, O = h/2,14;

2 _ 42 2 .22 2
NP Xo > Xo Oy =Cy0 +Oy(Xe —X0 ), G, =0, +G, (X, —Xq ),

I'.1.2 HenpepsiBaoe ucreuenue CYT'

Hns  omucanus HenpepbiBHOro ucredeHus CYI[T w3 pesepByapoB WIM HMHBIX aIlapaToB
npenronaraeTcs, 4To pe3yJbTHPYIOIIAs KOHLEHTpalus ra3a B IApoOBO3AYIIHOM OOJIaKe SBIISETCS
CYMMOW KOHIIEHTPAIMi OT OTHENBHBIX DSJIIEMEHTapHBIX Ta30BbIX OOBEMOB W PACCUUTHIBACTCS TI0

dbopmyne

n 2Q; (x —x;)> 2 2
C(X,y,2)=2ﬁ‘exp ——2J -exp| — yz sexp| — 22 )
j=1(2m) o c 2c 2c 2c
Yi % Yj Yj Zj
(A.8)
rae Q =m-" T j— macca CYI B j-M anemMeHTapHOM 00BEME, KT;

m — MaccoBast ckopocTh ucreuenus CYT, xr/c;

Xj— KOOpAMHATA LIEHTpa j-TO 3JIEMEHTapHOTO 00BeMa, M;

Sy,;»Cz, — CPEIHEKBAaJAPATHYHbIC OTKIOHEHMs DPaCIpE/ENeHHs KOHUCHTPaUud B j-M
3JIEMEHTapHOM 00BEME, M.

Sy,» S, - ONPEACISIOT AHAIOTHYHO Sy .G, B I'.1.1.3.

IIpumep — Pacuer quHAMHKH TapOBO3LYIIHOTO 00JIaKa B OTKPBITOM IIPOCTPAHCTBE



Jns pacueTa MMHAMHKH MApOBO3AYIIHOTO oOJlaKa (JIBMIKEHWS! B NPOCTPAHCTBE TPaHUIIBI 00JaKa,
onpenensemord HKIIB) npuHUMaeTcs, 9T0 B HEKOTOPBI MOMEHT BPEMEHH ty HAUMHAETCS UCTEUSHHUE
MporaHa ¢ MacCoOBOW CKOPOCThIO 1,3 Kr/c, CKOPOCTh BeTpa COCTaBisieT 1 M/c, TpaJIMeHT TeMIepaTyphbl
cocrasigeT 0,667 K/m.

[ponemypa pacdera, peanm3oBanHas Ha [I9BM, mpencraBnena Ha Onok-cxeme (pucyHok [.1).
PesynbraTsl pacdera rpaHuipl oOnaka sl ABYX 3HaueHMid BpemeHu # + 10 ¢ m ¢ + 300 c
IIpeJCTaBICHBI Ha pUCcyHKe ['.2.

EBeop HoxomgHix manHx

1 MaccoBad ckopoCcTh HOTEUEHHA .
2 CpoHoTEa rasa.

3 CocToAHHE aTMoCepEL.

n=n-+1

n=1

/|

Pacuer none#t konueTpanHi
Cilftp+n- T - xp¥-wp.2] -

IOJIA sNEMeHTapHOTO EHbpoCca,

oA Dastl TaleHHA - PEIIEHHEM CHCTEMED
obHEHOEEHHEYE THDDEp e HITHATEHELX
YpaEHeHHE MeTomomM Pyure-KyrTa,
DA DAzl TacCHEHOHR NHCHERCHHE - IO
MogenH 1 aycca

Pacuer cyMapHore Tona KOHIERTPpANHE
oT BLEX SIEMEHTApHHE EHbpOCOE Ha
MOMEHT tg+n T

DnpegeleHHe IpaHHUE bBIoKa 00 YOIOBHID
C[tg +n-1)x, 7] = HETIE

Her

Clft+n Thx,wz] -Clt+{n-1) Thx w7 .y, -3
Cl(t+(n-1)7)x,5.7] ]

Ha

OHEoHYaHHE BHYHCIEHHHA

!

Pucynok I'. 1 — Anroputm pacdera mapaMeTpoB IapOBO3IYITHOTO o0Iaka



y.M
30

t,+300

20

10

1 |
g 10 20 x.mM

to — BpeMs Hayvanaa UCTEYCHUS
Pucynok I'. 2 — I'paruns! mapoBosaymaoro obmaka mo HKIIB Ha pasnudHbie MOMEHTHI BpeMEHHU
OT Hayaya UCTEUEHUS

HIPUJIOXKEHUE ]|
(pexomendyemoe)

METOJ PACYHETA UTHTEHCHUBHOCTH TEIIVIOBOI'O N3JIYYEHUS U BPEMEHU
CYHECTBOBAHHUSA «OTHEHHOI'O IIAPA»

J. 1 Pacuer MHTEHCHUBHOCTH TEILUIOBOTO M3JIy4€HHsS «OTHEHHOTO Iapa» g, KBT/M”, MpoBOAAT MO
bopmyne

q=EF;t P18

rae Ey— cpennenoBepXHOCTHAS TIOTHOCTD TEIUIOBOTO M3IYYeHHs TIaMeHn, KBT/M%;

— yrioBoi K03 GHUIHEHT 00ITyIEHHOCTH;

T K03 HUIHUEHT MPOIyCKaHUs aTMOC]EpHI.

1.2 Ey onpenensior Ha OCHOBE HMEIOIIMXCS JKCIEPUMEHTATIbHBIX JaHHBIX. Jlomyckaercs
npunumars Ey pasubiv 450 kB1/m.

1.3 F; paccuursiBator o popmyie

B H/D+05
4[(H/Dy+05)> +(r/Dg)? ">

rie H— BBICOTa LICHTPa «OTHEHHOTO 1apay», M;

D; — > eKTUBHBIN THaMeTp «OTHEHHOTO IIapay, M;

7 — paccTosiHhe OT 00Jly4aeMoro OObeKTa J0 TOYKH Ha MOBEPXHOCTH 3€MJIM HENOCPEACTBEHHO
TIOJ] IEHTPOM «OTHEHHOTO IMIapa», M.

1.4 DddexTnBHBIN THaMETp «OTHEHHOTO mmapa» D, pacCYUTHIBAIOT 10 GopmyIie

D, =5,33 m %%, (4.3)

TJIe M — Macca rOpIoYero BEIIeCTBa, KT.

JA.5 H onpenenstor B X0A€ CHELUAIBHBIX HUccilenoBanuil. Jlomyckaercs npuHumars H paBHOM

F

q (A.2)



Dy2.
J1.6 Bpewmst cymecTBOBaHHS «OTHEHHOTO IIapay ty, ¢, paCCYUTHIBAIOT 11O (popmyie

t;=0,92 m %, 1.4
1.7 Koaddunument nporryckanust atMochepsl T paCCUUTHIBAIOT IO (hopMyIie
t=exp [-7,0 - 10* ({12 + 12 - D/ 2)). (1.5)

Mpumep — Ormpenenuts BpeMsi CYIIECTBOBAHHS «OTHEHHOI'O MIAPa» M MHTEHCHBHOCTH TEILIOBOTO
W3JTydeHHs OT Hero Ha pacctostHni 500 M mpu paspeiBe cheprUuecKoil EMKOCTH € MIPOIaHOM 00bEMOM
600 M B 0uare moxapa.

Jannsle Ui pacuera

O6beM chepuueckoil emxocta 600 M. IlnoTHOCTS KMAKOH (Bassl 530 kr/m>. CTeneHp 3anonTHeHus
pe3epByapa xuakoi ¢assl 80 %. PaccTosHHe 0T 00ay4aeMoro oO0beKTa 10 TOYKHA Ha MOBEPXHOCTH
3eMIJIA HETTOCPEICTBEHHO IO/ IIEHTPOM «OTHEHHOro mapa» 500 m.

Pacuer

Haxoaum Maccy roproyero m B «OTHEHHOM Iiape» 1o Gpopmyie

m=Vp a=600-530-0,8=2,54"10°kr,

rae V— obweM pesepByapa, M° (V = 600 »’);

p — IJIOTHOCTH XUaKOM (asel, kr/m® (p = 530 kr/m’);

O — CTeIeHb 3alloNIHeHHs pe3epByapa (o = 0,8).

[To ¢popmyne (/1.3) onpenensiem 3 GeKTUBHBIA JUaMETp «OTHEHHOTO mmapay D

D, =533 (2,54 - 107 =312 m.

Ilo dopmyne (/.2), mpunumas H = D, /2 = 156 M, HaxoguMm yrioBod Ko3dduiueHt
obnyueHHoCcTH Fy

. (156/312+0,5) 0037

1 47(156/312+05)% +(500/312)2 15
ITo popmyite ([1.5) Haxoaum ko3 duimeHT npomyckanus atMochepsl T:

T=exp [-7,0 - 10* ( 45002 +1562 -312/2)]=0,77.

o popmyne ([.1), mpunumas E,= 450 kB1/M?, HaX0JUM HHTEHCUBHOCTh TEIIOBOTO U3IyYEHHS ¢
q=450-0,037 - 0,77 = 12,9 kB1/™m°.

Io ¢popmyne (/1.4) onpenensieM BpeMs CyLIECTBOBaHHS «OTHEHHOTO Iapay tg

t, =092 (2,54 - 10)*% =40 c.

ITPUJIO)KEHUE E
(pexomendyemoe)

METO/J PACYHETA ITAPAMETPOB BOJIHbI JABJIEHUSI ITPU CTTOPAHUA
I'A3OITAPOBO3YIIHbBIX CMECEHN B OTKPBITOM ITPOCTPAHCTBE

E. 1 Hcxoas u3 paccMaTpuBaeMOro CLHEHApHs aBapHH, ONPENENAIOT Maccy #1, KT, TOPIOYHX I'a30B
1 (WIK) TapoB, BRIMICANINX B aTMOC(hEpy U3 TEXHOJIOTHYECKOTO anmapaTa (MpuiokeHne A).

E.2 N36biTounoe nasienue Ap, klla, pasBuBaeMoe NmpH CropaHWH Ta30MapoBO3JYIIHBIX CMECEH,
PacCUMTHIBAIOT 110 (hopMmyie

Ap=p0(0,8rng§’3/r+3mgio66/r2+5mnp/r3), (E. 1)

rne po — arMocepHoe nasnenue, klla (qomyckaercs npuaumath paBabiM 101 kI1a);

7 — PAcCTOSHUE OT FT€OMETPUYECKOr0 [IEHTpa ra30MapoBO3IyIIHOIO 00J1aKa, M;

My, — IPUBEIEHHAs Macca Tra3a WM rapa, Kr, paccyuTanHas 1o gopmyie

mnp = (ch / QO)mr,n Z,

rae Qe — y/enbHas TensoTa cropanus rasa uiu napa, JIK/kr;

Z— xo3(dunueHT yqacTus, KOTOPBIA JOIMyCKaeTcsl MpUHUMaTh paBHbM 0,1;

Qo— xoncranra, papHas 4,52 - 10° JIx/xkr;

Mm;;, — Macca TOpIOYMX Ta30B M (WJM) MapoB, IOCTYNUBIINX B pE3yJbTare aBapHu B

OKpYy>Karoliee MpoCTPaHCTBO, KT.

E.3 mnynbc BoHBI naBieHus i, [1a - ¢, paccuuThiBatoT 1Mo GopmyJie

i=123m)%° /r. (E.3)

IIpumep — PaccunTarh M30BITOYHOE JAABJICHHUE W HMMIIYJILC BOJIHBI JIABICHHS NPU BHIXOJIE B
arMoc(epy mpoIaHa, XpaHsamerocs B cheprueckoi eMkocTu o0beMoM 600 M°, Ha paccTosHuu 500 M
OT Hee.



Jannsle Ui pacuera

O6bem emxoctu 600 M’. Temneparypa 20 °C. IIIOTHOCTH CKMKEHHOro IpomaHa 530 Kr/m?.
Crenenp 3anonHenus emkoctd 80 % (mo o0beMy). YienpHas TemioTa cropanus npomana 4,6 - 107
Jbx/xr. TlpuauMaercs, 9ToO B TEYCHHE BPEMEHH, HEOOXOIMMOTO il BBIXOJa CXKIDKCHHOTO Trasza W3
€MKOCTH, BECh IIPOIIAH HCIIapsSeTCs.

Pacuer

HaxopnuMm npuseseHHyo Maccy My, 1o gopmyie (E.2):

My, =4,6 -10"/4,52 - 10° (0,8 530 - 600) - 0,1 =2,59 - 10° kr.

Haxonum u3osiTounoe nasienue Ap mo gopmyne (E.1)

Ap =101 [0,8 (2,59 - 10°)**/500 + 3 (2,59 - 10°) %6/ 500% + 5 (2,59 - 10°) / 500°] = 16,2 kIIa.

HaxoauMm ummynbe BosHbI qaBienus i o ¢popmyde (E.3):

i=123(2,59 - 10%)*% /500 = 1000 Ila - c.

ITPUJIO)KEHUE XX
(pexomenoyemoe)

METOJ PACUETA NAPAMETPOB BOJIHbBI JABJIEHUA ITPU B3PBIBE
PE3EPBYAPA C IIEPET'PETOM )KUAKOCTbhIO WX C)KUKEHHBIM I'A30M ITPH
BO3JIEVICTBUU HA HEI'O OYAT A ITOKAPA

K. 1 Ilpn momamaHuy 3aMKHYTOTO pe3epByapa CO CXKIDKEHHBIM T'a30M WM JKHAKOCTBHIO B OdYar
ImoXKapa MOXKET IPOUCXOIUTHh HArpeB COACPKUMOTO pe3epByapa A0 TEeMIIepaTypbl, CYIIECTBEHHO
MIPEBHIIAIONICH HOPMAIBHYIO TEMIIEPaTypy KHUIICHUS, C COOTBETCTBYIOIIUM IOBHIIICHIEM JaBJICHUS.
3a cyeT HarpeBa HECMOYEHHBIX CTEHOK COCY/Aa YMEHBIIAETCs Npenen MPOYHOCTU MX MaTepuana, B
pe3ynbTaTe 4ero NpH ONpEAeTCHHBIX YCIOBUSX OKAa3bIBA€TCA BO3MOXKHBIM pa3phlB pe3epByapa C
BO3HMKHOBEHHEM BOJIH JIaBJIEHHsT M O0pa30BaHMEM «OIHEHHOro Imapay». Pacder mapameTrpoB
«OTHEHHOTo mIapa» wu3yokeH B mnpmioxkeHuu [[. Ilopsaok pacuera mapaMeTpoB BOJH JaBJICHHUSA
W3JI0XKEeH HIbKe. Pa3peIB pesepByapa B odare mokapa ¢ oOpa3oBaHHWEM BOJH JAaBJICHHUS ITOTyYHII
nazsanue BLEVE (Boiling Liquid Expanding Vapour Explosion — B3pBIB pacmmpsromuxcsi mapoB
BCKHITAIOIIEH KHUKOCTH).

K. 2 Bo3moxsHocTs Bo3HMKHOBeHMs BLEVE nysi KOHKpETHOro BellecTBa, XpaHsIIErocs B
3aMKHYTOH €MKOCTH, OIPENEJISIOT CIIEAYIOMINM 00pa3oM.

7K.2.1 PaccuntsiBaroT & 1o opmyie

8=Cp (T-Tm) /L, (OK.1)

rne Cp— ynenbHas TeII0eMKOCTb XUIKOH (a3bl, JIxk/Kr;

T— TteMneparypa XHIKON (ha3bl, COOTBETCTBYIONIAs TEMIIEPATYpe HACBIIIEHHOTO TMapa Ipu
JTaBJICHUU cpabaThIBaHUS IPEIOXPAHUTENIBHOTO KiIanaHa, K;

T — TeMIepaTypa KUIICHHS BEIIECTBA PH HOPMaJIbHOM AaBieHuA. K;

L — ynenpHas TemyoTa MCIapeHus TP HOPMaIbHOHN TeMnepaType KUIEHUS i, JIK/KT.

JK.2.2 Ecnu O < 0,35, BLEVE ne npoucxomut. IIpu O > 0,35 BepoSTHOCTh BO3HUKHOBEHHS
JTAHHOTO SIBIICHUS BEITHKA.

XK.3 Ilapamerpamu BoiHBI aaBineHus, oOpasytomeiics npu BLEVE, sBnstorcs n30bTouHOE
JIaBJICHNE B TIOJIOKHUTEIBHON (paze BOIHBI Ap 1 6e3pa3MepHBIil IMITYJIBC TIOJIOKHUTEIEHOH (a3bl BOJHBI
i

Ap, kIla, u i, I1a-c, paccunThiBaroT 1O hopMyJiam:

Ap=po(08m533 /r+3m%y%® /r? +5m,, /13 ), (K.2)
i=123m)%° /1, (K.3)

rIe po — armocdepHoe nasnenue, klla (romyckaercs npunnmars paBibiM 101 kI1a);

I' — pacCTOSHUE JI0 Pa3pyIIAIOIIErocs TEXHOJIOTHIECKOT0 000pyA0BaHUS, M;

m,, — IPUBEACHHAS Macca, KT, pacCUnTaHHas 1Mo Gopmyie

Myp=Ey / Qo. (K.4)

rae E., — sHeprusi, BeIACISIOMAACS PU U3PHTPOINMUYECKOM PaCIIUPEHUH CPEeAbl, HaXOAsIEncs B
pesepByape, JIx;

Qo — KOHCTaHTa, paBHas 4,52 - 10° [lx/kr.

K.4 E.,, JIx, pacCUuTHIBAIOT IO (hopMyJIe

W quaq)m( T- Txun). ()KS)

Iie m — Macca BeIeCTBa B pe3epByape, Kr;



C>¢p — xoucranra, pasnas 500 Jhx/(xr-K);
T — temmepatypa BelIeCTBa B pe3epByape B MOMEHT ero B3pbiBa, K;
Tun — TeMmepaTypa KMIIEHMS BEIECTBA NPH aTMocdepHOM jaBienuu, K.
[Ipu Hanum4mu B pe3epByape mnpenoxpanutenbuoro kiamana T, K, momyckaercs pacCUMThIBATH MO
dbopmymne
_ B
A—-lgpyg
rne A, B, C, — xoncrantsl AuTtyana Beiecrsa;

—C, +27315, (K.6)

Px — naBieHue cpa0aTblBaHUS IpelOXpaHUTeNbHOro kiamaHa, klla. Koncranta A pomxHa
COOTBETCTBOBATh JABJIECHUIO, BEIPAXKEHHOMY B KMJIOMACKATIAX.

IIpumep — Pacuer napameTpoB yaapHoU BoaHbl Ipy BLEVE

[annsle Ui pacuera

PaccunTtath mapaMeTpsl TOJOXHUTENbHOW (pa3bl BONHBI AaBIeHHWS Ha paccTosHuM 750 M OT
SIULIEHTpA aBapuu, cBsizaHHOM ¢ pa3ButueM BLEVE Ha xene3HomopoXxHOW 1HUCTEpHE
BMecTHMOCTEIO 50 M® ¢ 10 T »uaxoro mpomana. LlucTepHa MMeeT NMPeNOXpaHUTENbHEI KIalaH Ha
nmaBieHue cpabareiBanus 2,0 MIla.

Pacyer DHepruro, BBIISIUBLIYIOCS NPH PACHIMPEHUH CPEAbl B pe3epByape, PacCUUTHIBAIOT IO
dopmyne (K.5).

Em: Caq)q)m( T - Txun)’

rae m =4 - 10* kr — macca nponana B MUCTEPHE;

Cs¢p — KoucranTa, paBHas 500 Jlx/xr-K);

Ty = - 43 +273 =230 K — Temneparypa KMIIEHHs IIPONaHa IIPK MOCTOSHHOM JABJICHHM.

T, K, Haxomum o popmyie (K.6)

B
=—-C, +273]15
A— lg Px
e pe= 2,000 klTa, A = 5,949, B = 812,648, C, = 247,55.
Otcrona
= 812,648 —247,55+273,15 =322K.
5,949 —[g 2,000
Ionyunm Ey,

E,, =4 10%332-230)500 = 2,06 - 10° [x.

HaxonuMm npuBeneHHYI0 Maccy My, KT, 1o hopmyie (K.4)

my, =2,06-10°/ (4,52 - 10°) = 456 «kr.

Brrancnum Ap u i o popmynam (0K.2) u (OK.3)

Ap =101 (0,8 - 456%/ 750 + 3 - 456/ 750 + 5 - 456/ 750 ) = 0,86 kIIa,
i=123 - 456"/ 750 =9,7Ta - c.

ITPUJIO)KEHUE U
(pexomendyemoe)
METO/J PACUETA ITAPAMETPOB UCITAPEHUS T'OPIOUYUX HEHAT'PETBIX
JKUJIKOCTEMN U COKUKEHHBIX YIJIEBOJOPOJHBIX T'A30B

M. 1 UnarencuBHocTh wucmapenus W, kr/(c'M?), ONPENENSIOT IO  CIIPAaBOYHBIM U
SKCIIEPUMEHTAJIBHBIM JaHHBIM. J[71 HEHarpeThIX BBILE TEeMIIEpaTyphbl OKpyxkaromei cpexnbl JIBXK,
[PY OTCYTCTBUH JAHHBIX JIOIYCKAETCS PACCUMTHIBATE W o dpopmyine”

— 106
W =10° 1M pu, (1.1)
" dopmynia IpUMEHUMa TIPH TEMITIEPATYPE TOACTHIIAIONIEN TOBEPXHOCTH 0T MUHYyc 50 110 wioc 40
°C.
rge N — kodbduiuent, npuHuMaeMblii no Tabmunme 1.1 B 3aBHCHMOCTH OT CKOPOCTH H

TEMIEPaTyphl BO3AYIIHOTO MOTOKA HAJl TOBEPXHOCTHIO UCTIAPCHUS;

M — monspHas Macca, T/MOJIb;

P« — JaBleHHe HACHILIEHHOTO Iapa IPH PacyeTHOH TeMIepaType KUIKOCTH t,, OIpenenseMoe 1o
CHpaBOYHBIM JaHHBIM, Klla.



Tab6mmna U.1

CxopocTb BO3YIIHOTO | 3yagenne koa(dumuenTa Nupu Temmeparype t, °C, BO3IyXa B TOMEIICHHH
HOTOKA B IOMEILCHNUH,

M/c 10 15 20 30 35

0,0 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 23

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

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

WN.2 JInsg cxmxeHHbIX yriaeBomopoaHbix razoB (CYI) mpu OTCYTCTBHM MaHHBIX JOIMYCKAaeTCs
PacCUMTHIBATE YAENbHYIO Maccy napos ucnapusuierocs CYT m cyr, kr/M?, 1o popmyre')

t 5,1V Reh ,t
(To—Ty) ZKTB\/E +% , (n.2)

! dopMyiTa IpUMEHMMa TIPU TEMIIEPATypPe MOACTHIAIOIIEN TOBEPXHOCTH OT MuHYC 50 10 mmoc 40
°C

Mcyr =
HCIT

rne M — monspaas macca CYT, kr/mosb;

Lucn — Monbnas temora ucnapenus CYT npu Hauanshol temneparype CYT Ty, Tix/Mons;

Ty — HavanpHasg TeMIlepaTypa MaTepHaja, Ha IIOBEPXHOCTh KoToporo pasmmBaercsi CVYT,
COOTBETCTBYIOIIAs pacyeTHOH Temmeparype t,, K;

Tx — maganmsnas Temmeparypa CYT, K;

Az — KOO(QUIMEHT TEMIONPOBOAHOCTH MaTepuana, Ha MOBEPXHOCTh KOTOPOTO pa3MBaeTCs
CVYT, Bt/(m - K);
a — »3(pdexTuBHbI KOIDPHUIKESHT TEMIEPATYPOIPOBOAHOCTH MaTepHana, Ha I[IOBEPXHOCTb

koToporo pasmusaerca CYT, pasusiii 8,4-10° m%/c;
t — Tekyllee BpeMs, ¢, IPUHUMAEMOE PaBHBEIM BpeMeHH ITojHoro ucnapenus CYT, Ho He Golee
3600 c;

vd
R, =— uucno Peiinombaca (v— CKOpPOCTh BO3AYNIHOTO MOTOKA, M/C; d — XapaKTepHBIHA
B

pasmep nponusa CYT, m;

Uy — KHHEMATUYECKAs BA3KOCTh BO3JyXa MPH PACUETHOM Temmeparype tp, M%/c);

Az — K03 UIHCHT TEIIONPOBOIHOCTH BO3LyXa IIPH pacdeTHOH Temmeparype tp , Br/(M - K).

IIpumepsl — Pacuer mapameTpoB HCIApEHUsI TOPIOYMX HEHATPETHIX KHUIAKOCTEH M COKMIKEHHBIX
YIII€BOJOPOJHBIX ra30B

1 Ompenenutes Maccy MapoB aleToHa, IOCTYNMAIOIMX B OOBEM MOMENICHHS B pe3yJbTaTe
aBapUIHOM pa3repMeTHU3aluy anmnapara.

Jannsle Ui pacuera

B nomemennn ¢ miomanpio mona S0 M’ yCTAHOBJIEH ammapar C aleTOHOM MaKCHMaTbHBIM
o6beMoM V; = 3 M. AlLleTOH MocTynaeT B anmapaT CaMOTEKOM IO TPYOOIpOBOAY AUAMETPOM d =
0,05 M ¢ pacxomoM ¢, paBubIM 2 - 107 M*/c. [lnnHa y9acTka HaOPHOro TPyOOIIPOBOAA OT EMKOCTH JI0
py4HO# 3aaBIWKKK L; = 2 M. JnmHA ygacTtka oTBomsmiero tpybomnposoaa nuamerpom d = 0,05 m ot
€MKOCTH 110 PY4HOH 3anBrKKu L, paBHa 1 M. CKOpPOCTh BO3AYIIHOTO IOTOKa M B MOMEIICHUH TPH
paboraromeii odmeo6MeHHO BeHTHIIIINHK paBHa 0,2 M/c. TeMnepaTypa Bo3ayxa B noMemeHud £p,=20
°C. II;I0THOCTE p alleTOHa IIPH JAHHOH TemmepaType pasHa 792 kr/m’. JlaBieHue HACHILEHHBIX TAPOB
areToHa P, npu 1, pasuo 24,54 xIla.

Pacuer

OO6beM alleTOHa, BBILIEAUIErO W3 HAIOPHOTO TPy6onpoBoaa, Vyy COCTaBIAeT

d? 3,14-0,05°2

Vi :qt+nT'L1 =2-1073-300+ 2=6,04-10"" 0,

TZie T — pacyeTHOE BpeMs OTKIIFOUYCHHUS TpyOorpoBoaa, papaoe 300 ¢ (Ipu pyYHOM OTKITFOUCHUH).
O0BeM aleToHa, BEINIENIETO M3 OTBOAAMIETO Tpybomposoaa Vor cocTaBiser



2 2
Vor Zﬂ'Lz :M.1:1,96.10—3
4 4

O0Bem areroHa, MOCTYITUBIIETO B TOMEIICHNE

Va=Vu+ Vi + Vi, =3+6,04-10"+ 1,96 - 10° = 6,600 m”.

Hcxoms u3 Toro, 4ro 1 I almeToHa pasimBaeTcsa Ha | M” IUIOmMAIM II0JA, pacyeTHas ILIOManb
ucnapenus S, = 3600 M’ aleTOHa NPEBBICHT ILUIOMAAb ToJa nomelenus. CIeIoBaTeNbHO, 3a
IJIOIIA/lb UCTIAPEHUS ALIETOHA TPMHUMAETCS TUIOMIA b [10J1a OMEIIeHHUs, paBHas 50 M2,

MHTEeHCUBHOCTH HCIIapeHUs paBHa:

W = 10° - 3,5 /58,08 - 24,54 =0,655 - 10° xr/(c - M?).

Macca mapoB arieToHa, 00pa3yIOIMXCsl MPY aBapUIHOW pa3repMeTH3aluy anmapara m, Kr, Oyaer
paBHa

m=0,655-107-50 - 3600 = 117,9 kr.

2 Ompenenuth Maccy Ta3000pa3HOr0 STHIEHa, OOpa3yIOIIerocs IPH HCHApEeHUH IIPOJIHBA
C)KMKEHHOTO 3TUJICHA B YCIIOBUSIX aBapUITHOM pa3repMeTH3alliu pe3epryapa.

JanHbIe s pacdyera

N30TepMUYECKUI pE3EPBYaAp CKIKEHHOTO JTHIEHa 00beMOM Vyp, ~ 10000 M° ycTaHoBiEeH B
OCTOHHOM 0OBAJIOBAHMH CBOOOIHOMN IUIOMIAABI Sos = 5184 M? M BBICOTOI 0TOOPTOBKH Hos 2,2 M.
Crenens 3anonHenus pesepsyapa o = 0,95.

BBox TpyOompoBoja momauyM CKM)KEHHOTO STHIIEHA B Pe3epByap BBIIOIHEH CBEPXY, a BBIBOJ
OTBOJILETO TPYyOOIIPOBOAA CHUBY.

Jluametp otBoasutero Tpy6ornposoaa dr, = 0,25 M. JlnuHa yyactka TpyGONpOBOja OT pe3epByapa
10 aBTOMATHYECKOMN 3a/IBFIKKH, BEPOSATHOCTL OTKa3a KOTOPOii mpesbimaer 10 B rox u He obecreyeHo
pe3epBUpPOBAHUE €€ AIEMEHTOB, L= 1 M. MakcUManbHBI pacxojd CKMKEHHOTO 3TUJIIEHA B PEXHUME
BBIIAYN Gay = 3,1944 xr/c. IINOTHOCTh CXMKEHHOTO 3THIICHA Py IPH TEMIIEPATYPE IKCILTyaTALUH
T, = 169,5 K paBna 568 kr/m’. IIIOTHOCTb ra3000pa3HOro dTHIIEHA Pay pU 1o paBHa 2,0204 xr/m’.
MomnspHas Macca CKWKEHHOTO STHIEHA Mgy = 28 - 107 kr/mMoms. MoJBHAS TEILIOTA HCIIapeHUs
ckvkenHoro stuneHa Lgo, npu Tox pasma 1,344 - 10* JIx/mons. Temmeparypa GeToHa paBHa
MaKCHMaJIbHO BO3MOKHOI TEMIEpaType BO3AyXa B COOTBETCTBYIOIIEH KTMMaTH4ecKkoi 3oHe 15 = 309
K. Koappuuuenr TEMJIONPOBOIHOCTH OeroHa As=1,5B1/(M-K). Koaddunment
TEMIIEPATYPONPOBOAHOCTH GeToHa a = 8,4 - 10® M%/c. MuHMMaNbHAs CKOPOCTh BO3AYIIHOTO MOTOKA
Umin = 0 M/Cc, a MakcuManbHas IJIS JaHHOH KIMMATHYECKOM 30HBI U = 5 M/c. Kunemarmueckas
BA3KOCTB BO3/yXa V, IPH PAcUETHON TeMIepaType BO3AyXa AJs JAaHHOW KIMMaTU4YeCKOl 30HHI t, = 36
°C pasma 1,64 - 10° m*c. Koop(HIHEHT TEIIONPOBOAHOCTH BO3AyXa A, IIpH t, paBeH 2,74 - 107

Bt/(m - K).
Pacuer
[pu pa3pymeHnn H30TepPMIYECKOTO pe3epByapa 00beM CXKIDKCHHOTO 3THIICHA COCTABHUT
G,,t md? 3,1944-120 3,14-0,252
Vo =0V, po +—222 4 21 =0,95-10000+ + 1=9500,7
P 4 568 4

M3

CBoboHbIH 00beM 00BanoBanus Vos = 5184 - 2,2 = 11404,8 m°.

BBugy Toro, uro Vi, < Vo IpUMeM 3a IUIOIIAJAh HCHAPEHUs Sun CBOOOJHYIO IUIONIANb
o6BanoBanus Sy, paBHyio 5184 M2

Torma Maccy MCHapuBIIErocs 3THJICHA My, C IUIOMAIM MPOJIMBA MPH CKOPOCTH BO3IYIIHOTO
MMOTOKAa L = 5 M/C pacCYUTHIBAIOT 1Mo Gopmyie (1.2)

M t  501JRenr t
Moy = SuenMyz = Suen - T—(To = To) ZKTB\/E+TB -
; 51 [Y2184 5 74,1072 3600
2810 1,64-10~
_s5184.28°10 ° —(309-169,5)(2-1,5)- 3600 _
1344-10 314.84-10~ 5184

Macca m,,, mpu v = 0 M/c coctaBut 528039 kr.

HIPUJIO)KEHUE K
(pexomenoyemoe)



METO/Jbl PACHETA TEMIIEPATYPHOI'O PEXKUMA ITIOKAPA B IIOMEHMEHUAX
3AAHUU PA3JINYHOI'O HABHAYEHUA

K.1 YciaoBHble 0003HAYeHUS

V— 00beM MOMEIEHUS, M;

S— mIomaap MoJja MoMeLeH:s, M2

A; — TIOIAMk i-To IpoeMa HoMeNIeH s, M2;
h; — BBICOTA i-T'0 IPOEMa MTOMECIICHHUSI, M;

A= z A — cymmapHas miomab MpoeMoB OMENIEHH S, M*;

| _XAn
A

— [IOPUBCACHHASA BbICOTA IIPOCMOB IMOMCIICHUS, M;

II— poeMHOCTh OMEIIEeHH s, paccunuThBaeTca 1o gpopmyne (K.1) mwm (K.2), m*;

P; — oOmee KOJNMYECTBO IIOKAPHOW HArpy3KH i-rO KOMIIOHEHTa TBEPIbIX TOPIOYUX |
TPYIHOTOPIOYHX MaTE€pUaloB, KI;

¢ — KOJMYECTBO MOXKapHOW Harpy3KH, OTHECEHHOE K IUIOMIAIH 110J1a, KI/M;

Gxpx — YIEIBHOE KPHTHYECKOE KOJIMYECTBO MOKAPHON HArpy3KH, KI/M%;

g« — KOIIMYECTBO TMOKapHOH Harpy3kKu, OTHECEHHOE K IUIOLIaJ{ TeMI0BOCIPUHUMAIOIINX
MOBEPXHOCTEN MOMEILEHUS, KI/M’;

I, — cpemusis ckopocTh BeIrOpaHus ApeBeCHHBI, KI/(M” *© MHH);

e — cpennsist ckOpOCTB BHITOpaHMs i-TO KOMIIOHEHTA TBEPAOTO FOPKOYEro HIIH TPYAHOTOPIOYEro
MaTepHana, Kr/M’ ° MHH);

Q pHA — HU3IMIAs TEIUIOTa CTOPaHUs IpeBecuHbl, M/Jx/KT;

P .
QHi — HH3IIas TEMJI0Ta CrOPaHMs /-ro KOMIIOHEHTa MaTepHala IoKapHOH Harpy3ku, MJk/kr;

€y — CTEIICHb YEPHOTHI (haKena;
Ty — TeMmeparypa OKpy:Karolero Bozayxa, K;
T, — Temmeparypa NoBepXHOCTU KOHCTpyKLuH, K;
t — TeKylIllee BpeMs pa3BUTHs 110XKapa, MUH;
tien — MHHHMAaJIbHAS MPOJODKUTEIHHOCTh HAYABHON CTa UM MOXKapa, MUH;
tY — npeaesbHas NPOAOKHTEIBHOCTD JOKAIBHOrO Moxapa npu ropernn JIBXK u 'K, mun.
K.2 OmnpenejieHne MHTerpajbHBIX TeNJIOTEXHHYECKHX NapaMeTpoB 00bLEMHOI0 CBOOOTHO
Pa3BUBaIOLIErocs Moapa B NOMelleHUH
K.2.1 Onpenenenne Buaa BO3MOXKHOTO TIOXKapa B OMEIICHUT
Brrancnsercs o0bem nomerenus V-
PaccunTHIBAIOT MPOEMHOCTE TIoMentenuit 17, m*, o6bemom V <10 M’
0,5
_ Z Aihi

. K.1)
V0,667

JUTS TIoMereHuit ¢ V> 10M°
0,5 P
M=% Ajh/” /S. (E.2)
W3 cnpaBo4HOii JMTEpaTypbl BHIOMPAIOT KOJIMYECTBO BO3IyXa, HEOOXoaMMmoe st cropaHusi 1 kr
MaTepuana i-ii HoapHoi Harpy3ku Vy;, HM/KT.

PaccunThIBalOT KOJMYECTBO BO31yXa, HEOOXOAWMOE AJS CropaHus | Kr mMaTepuaia IOXKapHOI
Harpy3kKu

Vi P
Vo :—ZZ%I' L
1

Onpenenstor  yJenbHOE KPUTHYECKOE KOJIMYECTBO TOXKAPHOM HATPY3KH (upx  €4/M°, I
KyOH4YecKOro rnoMerieHnst 00beMoM V, paBHBIM 00BEMy HCCIIEAYEMOTO ITOMEIIECHHS

A 4500113 +v0’333 k)
PR ps00m3 6Vy '

BbIunciAroT yiebHOe 3HaYEHUE OKAPHON HATPY3KH ¢, KI/M?, U1 KCCIIEAY€EMOTO TIOMELIEHHUS]

(K.3)




ZPiQ]ﬁli
Ak :—p
(6S—A)Qy

rae S— ImIomans mojia noMeIeHus, papaas Vo,

CpaBHUBAIOT 3HAYEHHS (x U Qpx - ECTH x < upx , TO B IOMELICHUH OyJIET IOXKap, peryIupyeMblit
Harpy3koir (ITPH); ecmut g« > Qupx , TO B TIOMEIIEHUH OYIET MOXKap, PETyINPYyEMbBIH BEHTHIIALIUCH
(TIPB).

K.2.2 Pacuer cpenneoObeMHON TeMIIEpaTypsl

OmnpenenstoT MaKCUMAJIbHYIO CpeIHE00bEMHYIO TeMITepaTypy T max

s [TIPH

Toas - To =224 9528 (K.6)

st [IPB B unTepBaine 0,15 < t; < 1,22 4 ¢ TO4HOCTBIO 10 8 % Timax = 1000°C 1 ¢ TOUHOCTBIO 70 5
%

T,, . =940e+7107(@-30) (K.7)

re t, — XapakTepHas MPOAOJDKUTEILHOCTh 00BEMHOTO [10XkKapa, 4, pacCUnuThiBaeMas o popmyiie

ZPiQpHi ne, > P
© 6285AYh  XniP;

TJIE Nep — CPEHSASA CKOPOCTH BBITOPAHHUS JIPEBECUHBI, KT/(M* * MUH);

Nj — CPEeIHsIsl CKOPOCTh BBITOPAHUS 1 -T'0 KOMIIOHEHTa TBEPJOI'0 TOPIOYEro WK TPYAHOIOPIOYEro
MaTepuana, Kr/(M* © MUH).

BbIuHCSIIOT BpeMsl TOCTHXKCHUS! MaKCHMAJIBHOTO 3HA4YEHHs CPEIHEOOBEMHON TEMIEPATYPHI tmax,
muH s [TPH

timax =32 8)1qi’2670’92qk 5 (K.9)
mist [IPB

tmax = tn,

rie t, — paccunthiBaroT mo gopmyiie (K.8).

OnpenensitoT  M3MEHEHHUE  CPEIHEOOBEMHOM  TeMIeparypbl TMPH  OOBEMHOM  CBOOOIHO
pa3BUBAOLIEMCS TIOXKApe

4,75
T-T :
B N 15,6( : j e 4T3 L) (K.10)
Tmax - TO

(K.5)

max

(K8)

1:l'l

max

rae To — HavanpHas cpeHeoObeMHas Temieparypa, °C;

t — TeKyllee BpeMs, MHH.

K.2.3 Pacuer cpenneii Temreparypbl IOBEPXHOCTH ITEPEKPHITHS

OmnpenensioT 3HaUY€HHE MAKCUMAaJbHOH YCPEIHEHHOH TEMIIEpaTypbl IMOBEPXHOCTH HEPEKPBITHA

max ° OC
st [TIPH
0,64
=T, =130q)%; (K. 11)

T

w

Wina

s [1PB ¢ tounocteio 110 8,5 % Ty =980 °C, ¢ TouHOCTBIO 10 5 %

max

—915¢3107 (K. 12)

max

T

w

Berucnaior BpeMs  TOCTH)KEHHS MAaKCHMAaJbHOTO 3HAYEHHUS YCPEOHEHHOW TeMIIepaTypbl
MTOBEPXHOCTHU MEPEKPBITHA tmax, MUH
s [TPH

tmax =40—-173q} e 0% (k13)

s ITPB ¢ Tounocteio 1o 10 %

tmax = tl‘l,
OHpeHeHH}OT HU3MCHCHHC CpeHHeﬁ TEMIIEPATYPBI IOBEPXHOCTH IEPEKPBITUA
6,95
T -T t ’
wa T Wo g 43[ J & 095/ tyar) (K. 14)
W oax Wo max

rac TWO — HavaJibHas CpEAHAd TEMIICPATypa MOBEPXHOCTU MMEPEKPBITUA.



K.2.4 Pacuer cpeaneil Temneparypsl IOBEPXHOCTH CTEH
OmnpenensroT MaKCUMaJIbHYIO YCPEIHEHHYIO TEMIIEPATYPy TOBEPXHOCTH CTECH
st [TIPH

Twmax - TWO = 115qg’64 ; (K 15)
i I[TPB npu 0,15 < t, < 0,8 4 ¢ TounocTsio 10 10 %
T, =250+1750t, —1250t; . (K. 16)

IIpu 0,8 < t; < 1,229 MakcUMalbHOE YCPEIHEHHOE 3HAUCHUE TEMIIepaTyphbl MOBEPXHOCTH CTEHBI C
TOYHOCTBIO 10 3,5 % cocrtaBiser 850 °C.

Brucngaror BpeMs  TOCTIDKEHHS MAaKCHMAaJbHOTO 3HAUEHHS YCPEOHEHHOW TeMIIepaTypbl
MOBEPXHOCTH CTEH tmax, MUH

st [TPH
tmax = 35—9,3q) e 04439k (K.17)
g I1IPB
tmax = 1)1 tl'[a
OrmnpenensiioT n3MEHEHHEe CPeAHEil TeMIepaTypbl CTeH
Tw -Ty ¢ V¥ 5,45(t/t
— £ -233 e 2 ) (K. 18)
Twmax - TwC max
rae TWC — Ha4daJIbHasA Cpe)IHﬂﬂ TeMnepaTypa HOBerHOCTI/I CTCH.

K.2.5 Pacuer motHOCTH 3(Q(EKTHBHOIO TEIUIOBOrO MOTOKA B KOHCTPYKLHH CTEH M MEPEKPBITH
(TTOKpBITHS)
Ompenensior MaKCHMaJbHYIO YCPEIHEHHYIO IUIOTHOCTH J3(QEKTUBHOTO TEIJIOBOTO IIOTOKA B

crponTenbHbie KOHCTpYKuuH Qw, , KBT/M™
a) mpu [1PH:
JUISL KOHCTPYKIIMU CTEH
Qw,  =357q)7%; (K. 19)
JUISL KOHCTPYKIIMH MEePEKPhITUS
Qw,  =[026q)7° =33-1072q*e 0% (K.20)
6) npu I1PB:
JUIs KOHCTpyKuuit cred npu 0,8 >t, > 0,15 4
Qyw, =43-75t, +50t;; (K.21)
mpu 1,22 >, 20,8 u
Aw,, =15xBr/™%
JUI KOHCTPYKLUM nepekprItuil (mokpeituif) npu 0,8 > t, > 0,154
Ay, =65-138t, +97t}; (K.22)

mpu 1,22 >, 20,8 u
dw =17,3 kB1/™M?;

max
Bobruucnsaioor Bpemsl AOCTHXKEHHS MaKCUMAaJIbHOW YCPEAHEHHOW IUIOTHOCTU TEIJIOBOIO MOTOKAa B
koHcTpykuuu ais [IPH u ITPB:
JUIsl KOHCTPYKLIMKA CTEH

t, . =26-51qpe 0%k, (K.23)
JUTSL KOHCTPYKIIUH MEePEeKPBITUS (TOKPHITHS)
t0 =26—72qpe 0% (K.24)

OnpenenstoT M3MEHEHUE CpeAHEH IUIOTHOCTH TEIJIOBOIO MOTOKAa B COOTBETCTBYIOIIHE
KOHCTPYKLIUU

3,6
q :37( ! j ¢ 36/ tha) (K.25)
Qw Cnax

K.2.6 Pacuer mMakcHManbHBIX 3HAYEHUH IJIOTHOCTEH TEIUIOBBIX IMOTOKOB, YXOIAIIMX M3 oOyara
roxapa 4yepe3 npoeMbl TOMENIEHUs, PACIIONOKEHHbIE Ha OJTHOM ypoBHe, nipu [IPB

max



MakcuManpHyl0 IUIOTHOCTh TEIUIOBOTO TOTOKAa C MPOJAYKTaMH TOPEHHS, YXOASIIUMHU uepe3
MIPOEMBI, PACCUUTHIBAIOT 10 (hopmyiie

Ayx,,, =965—-6209t,; + 229,2tfl +10(q—-30). (K.26)

K.3 Pacuer TemMnmepaTypHOro pe;xuMa B IOMEIIEHHU C YUYeTOM HAYAJIbHON CTaauH mo)kapa
NP TOPeHUH TBEPAbIX FOPIOYUX U TPYAHOTOPIOYNX MAaTePHAJIOB

K.3.1 Tlo pmaHHBIM IIOKapHO-TEXHHYECKOTO OOCIEHOBAHUS WA TPOCKTHOW JOKyMEHTAIHU
OTIPENICIISIIOT:

- 00beM nomereHus V;

- IJIOLAa/lb MPOEMOB MTOMELIEHUS A;;

- BBICOTY NIPOEMOB /i;;

- ob11ee KOJIMYECTBO MOXKAPHON Harpy3KH KaXkKAO0To BHIa TOPIOYETo TBEpAOro Marepuaia Pi;

- IPUBENICHHYIO BBICOTY TIPOEMOB /1;

- BBICOTY TIOMEIICHHS /1,

- o0IIee KOIMYECTBO MOKAPHONW HATPY3KH, MPUBEICHHOE K APeBECHHE, P.

K.3.2 Tlo pe3ympTaraM OSKCIEPUMCHTANBHBIX WCCICIOBAaHUA B COOTBETCTBUH C OOBEMOM
IOMeIleHuss V' M TOXXKapHOM Harpy3koil ¢ OIpeeNsioT MUHHMAJIbHYIO TPOAOKUTEIHOCTD
HavansHOH craguu noxapa (HCIT) tucn. Bpemenn oxonuanus HCII coorBercTByeT Temneparypa Ts.

K. 3.3 PaccuuThIBalOT TEMIIEpaTypHBIN PEXKUM Pa3BUTON CTAIHH MOXKapa.

K. 3.4 Tlo pe3ynbTaTaM pacyera TEMIIEPATYPHOI'O PEKHUMa CTPOST 3aBHCUMOCTh CPEIHEO00HEMHOMN
TeMIepaTypsl B IOMEHNICHWH B KOOpAWHATAX TeMIIepaTypa — BpeMsl TaK, YTOOBl 3HAYCHHUIO
TemnepaTypsl T, Ha BOCXOIAIIEH BETBH COOTBETCTBOBANIO 3HAYCHHE thcr.

K.3.5 Onpenensior nu3aMeHeHne cpeqHe00bEMHON TeMIepaTyphl B Ha4aJIbHOM CTauH MOXapa

(T— To) / (THCH - To) = (t / tHCH )2, (K27)

rne Tuen — cpenneoObeMHas TeMmepatypa B MoMeHT okonuanus HCII.

Cpennee 3HaueHHe Tucn FOPEHUU MOXKAPHOM HATPY3KHM U3 TBEPABIX OPraHMYECKHX MaTepHaloB
npuHuMaercs pasHbM 250 °C.

IIpumep — Ormpenenenue TeMHepaTypHOro peXHMa MOXapa B MOMEIICHUU MPOMBIIIIEHHOTO
3IaHMSI C yY9ETOM HadalbHOM CTaauu.

JanHble 115 pacuera

ITnomans nona S = 2340 m?, 06beM nomewenus V= 14040 m*, mnomanp npoeMoB 4 = 167 M2,
BBICOTa TpoeMoB /1 = 2,89 M. OOmiee KOJIMIECTBO MOKAPHON HArpy3KH, MPHUBEICHHOE K APCBECHHE,
cocrassier 4,68 - 10* kr, 4T0 COOTBETCTBYET NOMKAPHO#H Harpyske g = 20 Kr/m>,

Pacuer [lo pesynbraTam 3KCIEPHMEHTAIBHBIX HCCIEAOBAaHUMA MPOAOIDKUTEIBHOCTh HAYaIbHOU
CTajuy Mmoskapa:

tHCl‘I = 40 MUH.

TemmnepaTypa 0OIIeH BCIIBIIIKH B TIOMEIICHIH:

T, =250 °C.

W3meHeHne TemmnepaTypsl B HAa4aIbHOW CTaIUHU TOXKapa:

(T— To) / (Tch - To) = (t / tncn )2: [ 523 - 293 (t / 40)2],

T-293=0,14 t.
HpOGMHOCTB IIOMCUICHUA
0,5
M=y Ah0S /g=10728977 15 s,
i 2340

KommgectBo Bo3myxa, HEOOX0MUMOE ISt CTOpaHust | KT MaTepraa MmoKapHOW HATPY3KH:
> VoiP,  42-468-10%
2P 4,68-10%
VY ienbHOE KpUTHYECKOE KOJIMUECTBO MOKapHOH Harpy3Ku:
_4soor® Vo3P 4500-012° | 14040%3%
1+50011°  6Vo  1+500-0,12° 6-4.2

Qrnx = KI/M2,
Y 1e1bHOE KOIMYECTBO MOXKAPHOM HArPy3KH:

= 4,2 m¥/kr

Vo

Axp.x

p
2P -Qy 4,68-10%-13.8
= -
(6S—A)QP  (6-14040%°°7 —167)1338
g

=14 gr/m2.

U3 cpaBHEHUSA |« U Qunx MTOIYYACTCS, YTO
g = 14> Q= 5,16



CrenoBaresbHO, B IOMEIIECHUH OYET IM0XKap, PEeryJUpyeMblil BEHTHIISIINEH.
MakcumanbHas cpeAHe00beMHAsI TEMIIEpaTypa Ha CTauN OOBEMHOTO MoXKapa:

~3(q-30) ~3(10-30)
T, = 94071077 Z 9404710 =897 K.

XapakTepHas MPOIOIKUTEIBHOCTD T0XKapa:
..QP
2P Qy n, 3P 46810% 138 24468107 044
" 6285Avh X niPi 6285.1674289 24-468-10
Bpems goctmxeHns MaKCUMaIbHOU CpeTHEOOBEMHON TeMITepaTyphl:
tmax = tn = 24 MUH.
V3meHeHue cpenHeoObeMHON TeMITEpaTyphl IPH 00BEMHOM CBOOOIHO pa3BHBAIOILEMCS MOXKape:

t

4,75
T _TO = (Tmax - T() )1 15,6[ J 674’75(t/tmax) ’

max

t 4,75

4,75
T—293=(897 — 293)115,6(§j e~ HT5(t/24) _ 19,9072 .t

t4,75t/24

W3meHenne cperHEOObEMHON TEMIIEpaTyphl IPH MOXKape ¢ yUYeTOM HadalbHOM CTaIuu MoXKapa B
nomernenun oobemoM V= 14040 m°, mpoemmocteio [1= 0,12 M%°, ¢ moXkapHO# Harpyskoi,
HPUBENCHHON K IpeBecHHe B KonmdecTBe 20 KI/M?, IpeAcTaBiIeH Ha pucynke K.1:

(T-293],K
1000

800

600

4001~

200+

1 1 | -
g 40 80 120 160

I Mun

Pucynok E.1 — HM3meHeHue cpeiHe0ObEeMHOM TeMITEpaTyphl [0 BPEMEHH C Y4€TOM HadallbHOM
CTajuu 1oxapa

I[IPUJIO)KEHUE JI
(pexomenoyemoe)

METO/] PACUETA TPEBYEMOTI'O ITPEJIEJIA OTHECTOMKOCTH
CTPOUTEJIbHBIX KOHCTPYKIIMI



JI. 1 PacyeT TpeOyeMBbIX NpeaeaoB OrHECTOMKOCTH

Meron pacdera TpeOyeMbIX NPENEIOB OTHECTOMKOCTH JKENE€300€TOHHBIX M OTrHE3AINUINEHHBIX
METaJUTMYECKUX KOHCTPYKIMH TPOMBIIUICHHBIX 3[aHUi (COOPYKEHHI) YYUTHIBAET XapaKTEePUCTUKU
TEXHOJOTHYECKUX MPOLECCOB M YCTAaHABIMBACT COOTBETCTBYIONIME TPeOOBaHMS K OTHECTOHKOCTH
KOHCTPYKIUH, NCXOsI U3 HOPMHUPYEMOTO PUCKA JOCTIKEHHUS MPEEIBHOTO COCTOSIHUSI KOHCTPYKIHH
10 IPU3HAKY MOTEPU HECYIIeH U TeTIIOM30INPYIOIIEH CIOCOOHOCTEH B yCIOBUSX peabHBIX T0XKapOB.

Tpebyemble mpenesbl OTHECTOWKOCTH yCTAaHABIMBAIOTCS HA OCHOBE OIPE/ENICHNS SKBUBAJIICHTHON
MPOJIOSDKUTENBHOCTH M0XKapoB M KodduuueHta orHectorkoctu. KosppHUIUEHT OrHecTolkocTu
pacCUMTHIBAIOT B 3aBUCHMOCTH OT 33/IaHHOW IPEIETbHOW BEPOSTHOCTH OTKAa30B KOHCTPYKIMH B
YCIIOBHUSIX PEANbHBIX MOKAPOB.

Lcn. MUK bcn MUH
60 25
-8
1 L i
5 6 g 1000 2000 3009
v-10°, 4’ V.m
-H=4,8M;q=68 - 70 xkr/m*; - - - H= 6,6 m; 1-H=3m;2-H=6m;3-H=12m™
1-q=24-14xr/M*2- q=67 - 119 xr/m?; Pucynok JI.2 — 3aBUCMMOCTh MHHMMAIbHOM
3-q=60 - 66 kr/m%; 4 - q = 60 xkr/™m%; HPOJIOJKUTENEHOCTH HAYAIBHON CTaJuy MOXKapa
5-q=282- 155 kr/mM* 6- q = 140 - 160 kr/m?%; tucn OT 00bema V BricoTHl H momerenus

7 - q =200 xr/m%; 8 - q = 210 - 250 kr/m%;
9 -q =500 - 550 kr/m*

Pucynok JI. 1 — 3aBucumMocTs MUHUMAIIBHOU
MPOJOJIKUTEIBHOCTH HaualbHOM CTaanu MoXkapa
tucn OT 00beMa V, BeICOTHI H momernienus u
KOJINYECTBA MOKapPHOW HArpy3KH q

JI. 1.1 Pacyer TpeOyeMBIX TpENENOB OTHECTOMKOCTH B TIOMEIICHUH MPOBOIAT UL CIydacB
JIOKaIBHOTO WM 00BEMHOTO TIOkapoB. Jlist ompeneneHns Buaa moxkapa cHadana 1o pucyHkam JI.1 u
JI.2 HaxonmsIT MHHUMAJBHYIO IPOJODKUTENBEHOCTh HadasnbHOH cragun noxapa (HCIT) tuen . Ilpm
pacIpoCTpaHEHUH OTHS MO TMOXAPHOM Harpys3ke, OTIMYAoUIelcs 1O CBONCTBAM OT JAPEBECHHEI,
npononkuteabHocTh HCII Beruucsercs mo gpopmyiie

_ P 2 P 2 0,333
tacr = tHCH(nﬂpQHuUCp /(i Qp UL,) , (JL1)
€ Ny, Nj, — CPEIHUE CKOPOCTH BHIFOPAHMS JPEBECHHBI M i-T'O KOMIIOHEHTA TBEPAOrO IOPHOYETO

WM TPYAHOTOPIOYEro MaTepuaia, Kr/(M> © MUH);
P .
QH” = 13,8 MJx/kr, QpHi —HM3LIME TEIUIOTHl CrOpaHusl APEBECHHBI U -0 KOMIIOHEHTa
COOTBETCTBEHHO, MJIK/KT;

Ucp 5 Ucp4 ~ cpeaHue JINHCHHEIS CKOPOCTH PACIIPOCTPAHCHUA 11O APCBECUHE U i-My KOMIIOHCHTY

1



COOTBETCTBEHHO, M/MUH.

ITocne onpenenenus nponopkutenbHocTH HCIT mpoBepstoT HepaBeHCTRO:

S, < (Uep, tHer, ), (1.2)

re S, — IIoma/b 0/ MOKAPHOM HArpy3KOM, M.

Ecmu ycnosue (J1.2) BBIMONHSIETCS, TO TOXapHas Harpy3ka pacloyioKeHa COCPEIOTOYEHHO, B
MTOMEIICHUHN OyIeT JIOKABHBIN ToXKap.

B mpoTtuBHOM ciydae mokapHas Harpyska pacIiojio’keHa pacCpeIOTOYCHHO, B MMOMEIICHUN OyaeT
00BEMHBIH MoXap.

Ha ocHOBe HaHHBIX MPOCKTHOH MOKYMCHTAIIMH, MOXKAPHO-TEXHUYICCKUX OOCIICOBaHUH, a TaKKe
CIPAaBOYHBIX MATCPHANIOB OMPEICISICTCS SKBUBAICHTHAS IPOJIOUKUTEILHOCTh TMOXapa t, s
BBIOPAHHOW KOHCTPYKIIMH B PAacCMAaTPUBACMOM IOMCIICHHH. DKBHBAJICHTHYIO MPOJIOIKUTCIEHOCTh
HoXKapa ONPENENSAIOT M0 M3BECTHBHIM 3HAYECHUSAM IIPOEMHOCTH momemenus 11, M*’ u XxapakTepHON
JUIMTEJIbHOCTH I10XKapa t, 4.

®DakTop MPOEMHOCTH ITOMEIICHHS TIPH 00BEMHOM TOKape [/ pacCUUTHIBAIOT 0 hopMyIie

iAim s Vo> 1000 w7

i=1
- . (1.3)
S Aibh; S V27 s V< 1000 wm°

i=1

e S — IIonanp nojia, M

V— 00beM MOMEIIEHHS, M>;

A; — mnomans, M%;

h; — BBICOTA i-TO ITpoeMa B TIOMELICHUH, M;

N — KOJIMYECTBO IIPOEMOB.

B ciyuae nokanpHOTO noxkapa (GakTop MPOEMHOCTH PACCUUTHIBAIOT TI0 popMyJie

Mm=H/F, (J1.4)

rine H — paccTostHue OT 3epKajia TOPSHHUS 10 KOHCTPYKINH (BBICOTA TIOMEIICHHUS), M;

F — nyiomazs noxapHoi Harpy3ku (pasiusa), M.

XapakTepHyI0 JUIMTEIBHOCTh 0OBEMHOTO TOXKapa t, U, JUIA TBEPABIX TOPIOYMX M TPYJHOTOPIOYMX
MaTepHalioB PaCCYUTHIBAIOT 10 hopmyIie

4 p
ZlGiQHjnztp
=
ty = R (JL.5)

N
62853 Ai
i=1

rae G; — oOlliee KOJIMYECTBO MOXKAPHON HArpy3Ku i-ro Marepuaina B kr (j = 1,...,M);
M— 4ucio pa3IMuHBIX BUIOB HATrPy3KH;

Np — CPEIHSS CKOPOCTH BBHITOPAHHUS APEBECHHBI, KI/(M> MHUH);

n— CPEIHSSE CKOPOCTH BHITOPAHHS j-TO MaTepHana, Kr/(M>  MUH);

M
Xj= Gj /2 Gj , — BecoBas J10JIs j-1 TI0’KapHON Harpy3Ku.
j=1
Nyp , Nj ONIPEIEIIAIOT IKCIIEPUMEHTAIBHO HMJIH 110 CIIPABOYHBIM JTaHHBIM.
IIpu ropennn JIBXK u I'’K nponoKuTeIbHOCTh JOKAJIBHOTO MOXKapa t,, MUH, paCCUUTHIBAIOT IO
dbopmymne
G

t, =—
T MgF°

rne G— xommdectBo JIBXK u 'K, koTopoe MOKeT pasmuThes MpH aBapUHHON CHTYalnH, KT

Mcp — cpennsis ckopocTs Beiropanus JIBXK u TK, kr/(m” -Mun);

F — myomape pasiusa, M2,

Jlia paccMaTpuBaeMoro Tuma KOHCTPYKIHMH 1o HoMorpaMMaM (pucyHku JI.3 — J1.9) onpexnensioTt
9KBUBAJICHTHYIO TPOIODKATEIBHOCTE MoKapa ty(t,, I1) [t, — ompeneneno mo dopmyiaam (J1.5) wiu
(JI1.6) B 3aBuCHMMOCTH OT BHIa Tokapa, a I1 Beraucieno mo gopmynam (JI.3) wmm (J1.4)].

(JL.6)
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1-H/JF=12;2-HF 1,53 -H/J/F =
L,8;

4-H/AJF=22;5-H/ JF =24

Pucynok JI.3 — 3aBucMMOCTb 3KBHBAJIEHTHOI
MIPOAOJIKUTEIBHOCTH noxapa t oT
IIPOAOIIKUTEIBHOCTH noxapa JUIst
KeJIe300e TOHHBIX " OTHE3alIMIIEHHBIX
METAJUIMYECKUX KOHCTPYKUHMH TEpEeKpBITHS B
YCIOBHSIX  JIOKANbHBIX  IOXapoB t, (wim
npopomkurenbHocTH HCII tucn) mpm roperun
TBEPBIX U TPYIHOTOPIOYNX MaTEpPHAIOB
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Pucynok JI.4 — 3aBUCHMOCTh 3KBUBAJICHTHOMN
MIPOAOIDKUTEITHHOCTH mokapa t, oT
MIPOAOIDKUTETHHOCTH mokapa t TUTS
KeJIe300e TOHHBIX u OTHE3aLUIIEHHBIX

METaJUIMYECKUX KOHCTPYKLUMU TMEPEeKpBITUSl MNpHU
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Pucynox JI.6 — 3aBUCHMOCTP SKBHBaJCHTHOU



Pucynox JI.5 — 3aBHCHMOCTH 3KBHUBaJE€HTHOMN
MPOJIOKUTENBHOCTH noxapa t, oT
MIPOAOJDKUTEIBHOCTH noxapa ta ISt
TOPU30HTAIIBHBIX HE3aIUICHHBIX

METAUTHYECKIX KOHCTPYKIIII
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Pucynox JI.7 — 3aBHCHMOCTH 3KBHBaJCHTHOU
MIPOJIOJIKUTENFHOCTA TIOKapa t, OT XapaKTepHOH
MIPOAOIDKUTEIHHOCTH mo’kapa to st
OTHE3AIHUIIICHHBIX METaJUTMYECKUX u
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Pucynokx JI.8 — 3aBUCHMOCTH 3KBHBaJEHTHOU

MPOJOJKUTENBHOCTH TI0XKapa t, OT XapakTepHOH
MIPOJIOJDKUTENBHOCTH 00BEMHOTO HOXKapa t; AT
KEJIE300ETOHHBIX HECYIIIUX CTEH

1-11=0,25m%;2-11=0,20m **;
3-11=0,18Mm%;4-11=0,15m ",
5-M=0,12m%;6 -11=0,08 M *;

7-11=0,04 m ",

Pucynok JI.9 — 3aBUCHMOCTh 3KBUBAJICHTHOMN
MPOIOJDKUTEIBHOCTH TIOXKapa t, OT XapaKTePHOTo
BpEMEHH 00BEMHOrO MoXkKapa t, JJsi HEHTPAIbHO
CKATBIX JKEJIe300€TOHHBIX KOJIOHH



JI. 1.2 KoahurmeHT OrHECTONKOCTH BHIOpaHHOW KOHCTPYKIMH K, Ompenerisior mo 3Ha4YeHHIO

HpeZ[CHLHOﬁ BCPOATHOCTU OTKA30B Pni C YUCTOM ﬂOHyCTI/IMOﬁ BCPOATHOCTU OTKA30B KOHCprKHI/Iﬁ

P,:[oni . 3HadeHHA PL[O]‘[i B 3aBUCHMOCTU OT TOIO, KaKoH TIpyIe KOHCTPYKUMH i NPUHAIJIEKHUT

BBIOpaHHasi KOHCTPYKIHS, IpUBEACHBI B Tabmuue JI.1.

Tabnuma JI.1— JJomycTuMbie BEpOITHOCTH OTKA30B KOHCTPYKITHIA OT MOXKApOB p 70T

I'pynna KoHCTPYKIMi BeposiTHOCTh 0TKa30B
BepTuxansHble Hecylye KOHCTPYKLUH, IPOTHBONOXKAPHBIE MPETPajbl, 106
pHrenH, NepeKphITHs, hepMbl, OanKkn
Jpyrue ropu3oHTanbHbIE HECYIIUE KOHCTPYKLUH, IIEPETOPOIKH 10”
IIpoune cTpouTenbHbIE KOHCTPYKIIMU 10+

HPGHCHBHHC BCPOATHOCTU OTKA30B KOHCprKL[I/Iﬁ B YCJIOBHUAX IIOKApPOB Pr[i PACCUYUTLIBAIOT IIO

dbopmyie
P

zory;
P, =
' PoSA-PA)1—-Py,)

e Py — BEpOATHOCTH BO3HUKHOBEHHS M0Xkapa, OTHECEHHas K | M IIIOmaau NoMeIeHus;

P, — BeposTHOCTH BBINOJIHEHHS 3a/1aud (TYIICHHWS II0’Kapa) aBTOMAaTHYECKOW YCTaHOBKOM
MOXKaPOTYILIEHHUST;

Pn.o — BepoATHOCTH NMpeOTBPALCHUs Pa3BUTOTO MOXKapa CHUJIAMH MOXKAPHOH OXpaHBbI.

Py paccunrteiBaroT o merony, npuseneHEoMy B 'OCT 12.1.004, wmun GepyTt u3 Tabmums! J1.2.

Tabnuma JI.2 — BeposiTHOCTH BOSHHKHOBEHHS TOXKapa Py U TPOMBIIIIICHHBIX TTOMEIICHUH

[IpomsbiniteHHsI nex BeposarHocTh
BO3HUKHOBEHHS moxkapa Py,
m/ron - 107
ITo 06paboTKe CHHTETHYIECKOTO KaydyKa M UCKYCCTBEHHBIX BOJIOKOH 2,65
JIuTeliHbIe U TIJIaBUIIBHEIC 1,89
Mexannueckne 0,60
HucTpymMeHTaNbHbIE 0,60
[To nepepaboTke MSICHBIX W PHIOHBIX MPOAYKTOB 1,53
T'opstueit mpokaTku MeTauIoB 1,89
TexCTUIBPHOrO MPOU3BOCTBA 1,53
DNeKTpOCTaHINH 2,24

Onenku Pa OepyT 3 Tabmume! J1.3.
Tabnuma JI.3 — BepositHocty BoimonHeHus 3a1auu AYJI Pa

Tun AVII BeposTHOCTD BBIIOIHEHUS
3aJauu

Y CTaHOBKH BOJSIHOTO MOXKAPOTYIICHHUS:

CIPUHKIICPHEIC; 0,571

JIpeHYEPHbIE 0,588

YcTaHOBKM NEHHOTO MOXKAPOTYIIEHUS 0,648

YcTaHOBKH Ia30BOTO MOXKAPOTYIICHUS C:

MEXaHUYECKHUM ITyCKOM; 0,518

MTHEBMATUYECKUM ITyCKOM; 0,639

JJIEKTPUUECKUM ITyCKOM 0,534

Puo YCTaHaBJIMBAOT IO CTATUCTUYCCKUM JAaHHBIM WJIM pPac4Ye€TOM C€ Y4YCTOM YCTAHOBKHU
ABTOMATHUYCCKUX CPCACTB 06Hapy)K€HI/IH moxxapa, CuUi U CpEACTB nomapHoﬁ OXpaHBbI. B cllyqac

OTCYTCTBHUA JaHHBIX I10 HOX(apHOﬁ OXpaHE U CUCTEME no>1<apHoi/’1 CUTHaJIU3alru CJICAYET IMOJOXKUTH
Pl'l.O




Ilo BEIYMCIICHHBIM 3HAYCHHUSIM Pr[i ONPCACIIAIOT 3HAYCHHUC XapPAKTCPUCTHUKU 0e30I1aCHOCTH npu

HEOOXOAMMOCTH UHTEPHONUPYSI NaHHbIe Tadmuib! J1.4.

Tab6muna JI.4— 3HadeHus XapaKTepuCTHKU 0e30macHOCTH P

BeposiTHOCTE 0TKa30B Xapakrepuctuka | BeposTHOCTh OTKa30B | XapaKTepUCTUKA
KOHCTPYKIIMI TIPH MOXKape Pl.Ii 6e3onacHocTH 3 KOHCTPYKLIMH NIpH 6esomacHocTH B
Hoxape Pni
4,1 2,8
4.4 3,2
] 4,5 ] 3,5
==l - 3,1 ==L .- 1,3
T 3,5 T 2,0
3.8 2,5
4,0 2,6

JI.1.3 Pacuer ko3¢ urnenta oraecrorikoctu Ko mposozst mo gopmyie

Ko = 0,527 exp (0,36 B). (J1.8)

B xauectBe mpumepa B Tabmuie J1.5 nmpuBenensl 3HaueHus Ko mis ycnoBuit Po = 5 - 10° M?*/ron u
PA»=0,95, P.o,=0.

Tabmuna JI.5 — Koaddunment oruecroiikoctu Ko

[Inomans BeprukanbHble Hecylue Jpyrue ropu3oHTanbHbIE [Ipoune
OTCEeKOB S, M KOHCTPYKIIUH, HeCylIe KOHCTPYKILIUHY, CTPOUTENIBHBIE
MPOTUBONOXAPHBIE MPErpajbl, MIEPETOPOIKH KOHCTPYKIIUH
0aJIKH, NepEeKpBITHS, HepMbl

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

JI.1.4 TpeOyempblil ipeien OTHECTORKOCTH to PAaCCUUTHIBAIOT MO BHIYMCICHHBIM 3HAYCHHSIM t,, U K

to= Ko. (_H9)

IMpumepsbt

1 Onpenenuts TpeOyeMyl0 OIHECTOMKOCTBH >K€Ie300€TOHHOM IUTUTHI MEPEKPBITHA HaJ yJacTKOM
MEXaHUYECKOTO TIeXa MPH cBOOOAHOM ropenuu 100 Kr HHIYCTpHANBHOTO Macia Ha wiomamm F= 3 v
Pasmepsl nomenienust 18 x 12 x 4 M, B noMenieHUH ecTh npoem ¢ pazmepamu 4 x 3 M. IlpuHsTe, yto
JIOMYCTUMasl BEPOSITHOCTh OTKA30B Pyon paBHa 107,

Pacuer

W3 CHpaBOYHMKOB HaiijieM, YTO CKOPOCTh BbIrOpaHus Macna M, = 2,7 kr/(m*-mun). Torma
BBIYHCIIAM IPOJOJKUTEIBHOCTD JIOKAIBHOTO Mokapa t, mo popmyiie (J1.6)

t.=100 /(3 - 2,7) = 12,4 mun.

[IpoemuocTs /7 B ciyyae TOKaJBFHOTO MoXKapa onpenenuM 1o popmyie (J1.4)

MM=4/43 =23.

Tenepsr HailiileM SKBUBAJICHTHYIO TPOJOJDKUTENBHOCTh MoXkapa t, J[imst jkene300eTOHHOW ITUTHI
HEPEKPBITUS TIPU TOPEHUH MHIyCTpUanbHoro Macna. Ilo pucynky JI.4 momydnm t, < *° 4. CoracHo
ycioBHIo 3amaun Py = P, =0, a mo Tabmune J1.2 maxomum Py = 0,6 - 107 M*/rox. Torga npenenbHas
BEPOSATHOCTH P, BeruncieHHas no ¢popmyie (JI1.6), papHa:

P,=10%/(6-10°-18 - 12) = 7,7 - 10™.

WnaTepnommpyst manaeie Tabmumer J1.4, HaxommMm, gto B=3,1. Temepp BeumcINM KO3QPHUIHEHT
orHecroiikoctu o gopmyie (J1.8):

Ko =0,527 exp (0,36 - 3,1) = 1,6.

TpeOyeMmsliii ipesien OrHECTORKOCTH ty paBeH:



t0<1,6-0,5=0,8 u.

2 OmpenenuTts TpeOyeMyl0 OTHECTOWKOCTH Kele300€TOHHOW IUTUTHI MEPEKPHITHS HaJll YIaCTKOM
MEXaHHYECKOTO IleXa B YCIOBHUAX OOBEMHOIO IMoXKapa IpH CBOOOTHOM TOPEHHH [PEBECHHBI C
IUIOTHOCTBIO Harpysku 20 kr - M~. Pasmeps! nmoMemenus 18 x 12 X 4 M, B HOMEIIECHAHN €CTh IIPOEM C
pasmepamu 4 x 3 M. IIpuBATE Py, = 10 M */rop.

Pacuer

Omnpenenum dakrop nmpoemHocTH /1. O6beM V noMeleHns paBeH

V=18 12 -4 =864 m> < 1000m".

Torna mo gopmyine (JI.3) monyuaem

I1=4-3 /3 /864907 ~0,23.

XapakTepHyIO MPOIOHKUTEIBHOCTS TOXkapa BeIYHCINM 1Mo (opmyie (JI.4). Obmiee KOIMUYECTBO
MoKapHo! Harpy3ku G paBHO

G=20-18 - 12 =4320 kr.

o popmyie (J1.4) ompenensem, 9to

t, = 4320 - 13,8 /(6285 - 12 - /3 ) = 0,46 u.

Ilo pucynky JI.7 onpenenseM SKBHUBAJEHTHYIO IPOAOJDKUTENBHOCTh IOXapa t, Aus
KEeJIe300€TOHHOH TUIMTHI MEPEKPBITHUSI IPH BBIYUCICHHBIX 3HaueHusx 11 u t, [lomydaem, uro t, = 0,8 u.
C ydeToM BBIYHCIEHHOTO B ipuMepe | 3HadeHus K, Haiinem Tpebyemblil ipesen OrHECTOUKOCTH to:

to=1,6 - 0,8 = 1,3u.

HIPHIIO)KEHUE M
(pexomendyemoe)

METO/I PACUETA PA3SMEPA CJIMBHBIX OTBEPCTHI

M.1 BBenenue

M.I.I Hacrosimuii MeToh yCTaHABIMBAET MOPAJOK pacyeTa IUIOLIAAW CIMBHOIO OTBEPCTUS B
OTPaHUYHBAIOIIEM JKUIKOCTh YCTPOCTBE (TOJIOHE, OTCEKE, OTPaKICHHOM OOpTHKAMH YYacTKe IeXa,
MIPOU3BOJICTBECHHON IUIOMIAKE M T.II.), TIPH KOTOPOM HCKIIOYAeTCSA TMEPeNB >KUAKOCTH depe3 OopT
OrpaHMYMBAIOIIEI0 YCTPOMCTBA U pacTEeKaHUE JKUJIKOCTH 3a €ro IpeesiaMH.

M. 1.2 B pacueTe yYUTHIBAIOT HOCTYIUICHUE TOPIOYCH KUAKOCTH B MOIOH M3 anrapara B MOMEHT
€ro aBapHﬁHOFO BCKPBITUA, BOJbI OT YCTAHOBKHU IMOXAPOTYHICHHWA HW BBIM'OPpAaHHUEC KHUIAKOCTHU C
MOBEPXHOCTH TOJII0HA.

M.1.3 B meronuke pacdera MpUHATHI CISAYIOMNE TPEATIONIOKEHHS:

- TIPY BOHUKHOBEHUH aBAPHIHON CHUTYaIlMH TepMETHYHOCTh CTEHOK aIllapaTta He HapyIIaeTcs;

- pa3pymaloTCcsd TONBKO MATPYOKH, JeXallde HIKE YPOBHSA JKUAKOCTH B ammapare, oOpasys
CIIMBHEIC OTBEPCTHS, PABHBIC THAMETPY MaTPyOKOB;

- BEpOSTHOCTh OJTHOBPEMEHHOTO Pa3pyIICHUs JBYX MaTPyOKOB Maa;

- JaBJICHHC MApOB HAaJl MOBEPXHOCTHIO XHUJKOCTU B ammapaTe B IPOILECCE CIMBA KHUIKOCTH HE
MCHSCTCA.

M.2 PacyeT IJI0Maau CIUBHBIX OTBEPCTHI

M.2.1 [Ing mpoBeneHus pacuera HEOOXOIUMO 3HATE!

- KOIMYECTBO TPYOOIPOBOJOB 7, PACIIONOKEHHBIX HIDKE YPOBHS TOPIOYEH KHUIKOCTH B armapare,
Y IIOMAb MX IIOIEPEIHOTO CEYEHHS G, M7,

- IWIOIIA b TOIEPEIHOTO CCUEHHUS anmapara F,, Mm%

- BBICOTY YPOBHS KUAKOCTH HaJ TpyOompoBogamu H, Mm;

- BBICOTY OopTa monuoHa L, M;

- HUHTCHCHUBHOCTL OPOLICHUA BOﬂOﬁ, nouaBaeMoﬁ N3 YCTAHOBOK IIOXKApOTYILICHUA, IJIOIIaAn
noamona I, kr/(m? - ¢);

- CKOPOCTb BBITOPAHHs roprouei sxuaxoctu W, kr/(m* - c);

- U30BITOYHOE JABIICHHE B allliapaTe HaJl MMOBEPXHOCTHIO XKUAKOCTH p, H/M?.

Llenmplo pacuera SBJIAETCA BHIOOp IUIOMIAAM IOAAOHA £, M°, W pacyeT IUIOMAAHM CIMBHOTO
oTBepCTHS f M.

M.2.2 Tlo 3a1aHHBIM MCXOJHBIM JAaHHBEIM ONPEEIUTh HadanbHbIe pacxoasl O, M’/c, SKHAKOCTH U3
ammapaTa 4epe3 OTBEPCTHS, PABHBIC CCUCHHUIO TPYOOIPOBOMOB, PACIIONOKCHHBIX HA ammapare, 1o

dbopmyne
Q =o¢o;4/2gH;

rae @; = 0,65 — ko3 PUIMEHT UCTEUEeHHs KUKOCTH Ye€Pe3 OTBEPCTHUE;



Gi — IUIOINA/b CEYCHUS i-T'0 TPYOOIPOBO/IA;

g— YCKOpEHHE CHJIBI TSKECTH, paBHoe 9,81 M/c%;

H; — BbICOTa YPOBHS KHIKOCTU HAJ i-M TPYOOIIPOBOIOM.

M.2.3 Tlo HanOoMBIIEMY U3 BRIYUCICHHBIX HAYaIbHBIX pacxonoB (J, BEIOpATh IUIOMAb OTBEPCTHS
B ammapaTe O- M BEICOTY YPOBHS KHIKOCTH HaJ HUM H..

M.2.4 3 KOHCTPYKTHBHBIX COOOpaXKeHMIA BEIOPATH IUIOIIAAb MoaaoHa Fi, M2,

M.2.5 Onpenenuts m

_ FaHO
" F.h,

o~ max

(M.2)

e hmnax = 0,81 — MakcuManbHO JI0MyCTUMBIH YPOBEHD XKHKOCTH B TIOJIIOHE.
M.2.6 Beruuciauts 00beM JKUIKOCTH, TIOCTYIAIOIIEH B ITOJJIOH B €IUHUIYY BPEMEHH OT yCTAaHOBKHU
M0apOTyLIEHHs (C y4eTOM BhIrOpaHus roproueit sxuakocta) Qo, M*/c, o GpopmyJie
(1-W)F,
Qy=—"""", (M.3)
p

IJle P — TUIOTHOCTH OTHETYIIAIIEN KHUIKOCTH, KI/M’.
ITpu oTCyTCTBHM AaHHBIX IO CKOPOCTH BBITOpaHUs W CCIIEAyeT MOJI0KNUTh PABHON HYJIIO.
M.2.7 Ecnn m < 1, To turomaas CIMBHOTO OTBEPCTHS ONPEACIUTS 0 (hopmyIie

Qo

= (M.4)
®-+/228h gy

M.2.8 Ilpu m > | mopsmoK pacyera f cIeTyrOIInii:
M.2.8.1 Onpenenuts Haop, CO31aBaeMbIi CXKATHIMH Ta3aMH B arIiapare

p
H, =—, M.5
P g (M.5)

IJle p — IUIOTHOCT BOJIBI, KT/M”.
M.2.8.2 BpluuCIUTh 3HaUE€HUE NTapaMeTpa

F,(Hy+H,) H
b= [Pl Q 0 (M.6)
Fnhmax Qmax HO +Hp

r7ie Qmax - MAKCHMAIIBHBIA Pacxo] )KUAKOCTH W3 allliapaTa, onpenenseMbrii mo M.2.2.
M.2.8.3 Tlo b ¢ momomiero Tadmunsl M.1 HeoOxoauMmo HaiTh a. Ecnu maHubIX TaOmuusl M.1 s
OTIPENIENICHUS ¢ HEAOCTaTOYHO, TO & OMPECIIAIOT IyTeM PEIICHUS CHCTEMBl ypaBHCHHUN

{b ~ The (M.7)

a — chao

Tabmuma M.1— 3aBucumocTs apamerpa a ot b

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




M.2.8.4 Paccunrars f M°, o popmyne

Fl'[
f =2ac }E . (M.8)

M.2.9 BribpaTh cedeHre OTXOISIINX OT MOJI0HA TPYOOIIPOBOIOB f; U3 YCIOBHA f; > f.

IIpumep

JlanHble JuIs pacueTa

B npom3BOACTBEHHOM MOMENICHWH BEPTHKAIHHO YCTAaHOBJICH IWIMHAPHYECKUI ammapar
quaMeTpoM 1,5 M M 3armosiHeH ToiryosioM. Ammapar uMmeer deTbipe narpyOka. CeyeHus: maTtpyOKoB U
BBICOTHI YPOBHEH XHUIKOCTH HaJ HUMH NPEICTaBIeHbI B Tabnuie M.2.

Tabmuna M.2
Homep Hi, m oi, M Homep Hi, m Gi, M*
naTpyOka naTpyOka
1 1,0 3,1-10° 3 4,0 1,13 - 107
2 2,5 0,5-10° 4 6,0 0,785 - 107

HopmaTHBHas MHTEHCHBHOCTB MOAAYH BOABI OT CHCTEMBI MOKAapoTymieHus pasHa 0,5 kr/(m” - c).
CkopocTts BbIrOpanust Tomyonma W = 3,47 107 xr/(M*> - c¢). [JapleHne B ammapare pPaBHO
atMocepromy. IIpenmnonaraercs moj anmapaToM YCTaHOBHTB ITOJJIOH C BBICOTOH Oopra L = 0,3 M.
Heobxoanumo orpeaenuTs miomaab NoAnoHa £y 1 III0Ians CIIMBHOTO OTBEPCTHS f

Pacuer

OmnpenenyM HadaJIbHBIE PACXOABI )KUAKOCTH yepe3 maTpyoxku Ni—Na.

Qi = o1 4/2gH; =0,65-3,1-10% 4/2-9.81-1 =893 - 107 M'/c;

Q.= 0,65-0,5-10°% \/2-9,81-2,5 =228 - 107 M*/c;

Q= 0,65-1,13-10% 4/2-9.81-4 =6,5" 107 M/c;

Q:s= 0,65-0,785-10% 4/2.9.81-1072 =554 - 10% M*/c;

MaxkcuManpHBI  pacxox JKHAKOCTH OCYIIECTBISIETCS dYepe3 mnarpyOok N, MO3TOMY  Uis
JaNbHENIIEro pacyeTa NpUHUMAEM

Omx = 6,5 - 107 M/c, 6=1,13 - 10> M*, Hy =4 M.

Paccunraem miomanp MONEPEYHOTO CEUYEHHS ammapaTa

F.=xD*/4=71,54=1,7T ™,

W, TPUHUMAs CTOPOHY KBaJpaTHOTO MOAJOHa Oospmiedl Ha 1 M amamerpa ammapaTa, Haiaem
IUTIOIIAb MOA0HA

Fo=(D +1)"=6,25 M>.

Onpenenum m

_ F,Hy _ 1,77-4
F,;h 6,25-0,8-0,3

n--max

Tak kak m > 1, manpHEHWHmmMH pacdeT npoBoauM mo M.2.8. BplumcinuM ¢ ydeToM CKOpOCTH
BEITOPAHUS TONyoJIa 00BEM BOJBI, TOCTYMAIOIINHN B TIOAIOH B €ANHUILY BpEMEHHN
Qo = (1-W)F, _ (0,5-0,0347)6,25 _ 2’9‘10_3 e
P 1000
Tak kak P = 0, To Hamop, co3JaBa€Mblil CXKaTbIMHU ra3aMH HaJ MOBEPXHOCTHIO XKUIAKOCTH H, = 0.
Onpenenum b:

F. H .
b=l |—29 |14+ Qo —In L7741y,
Foh,ue U Qe 16,25-08-0,3

ITo tabmuie M.1 maxomum a = 0,75.
Paccunraem 1oIaab CIMBHOTO OTBEPCTHS f

F, _, [6.25 P
f=2ac |=% =2.0,75-1,13-1072 |22 =32.10 72 w2,
F, 1,77

IIPUJIO’KEHUE H

29.1073
6,5-1072




(pexomendyemoe)
METOA PACUETA ITPOTUBOITIOXAPHBIX ITAPOBBIX 3ABEC

H.1 O6mue TpeGoBanus

IIpoTuBonoxkapHast mapoBasl 3aBeca IpeJHa3HaueHa A MPENOTBPAIECHUS KOHTAKTa TOPIOYMX
ra30BBIX CMecei, 0Opa3yloImuXcsi NPH aBapusAxX Ha MPEANPUSATHAX HEPTEXUMHUYECKOH M Tra30BOH
MIPOMBIIIJICHHOCTH, C HMCTOYHMKAMM 3aXKUraHMs (HalpHUMep HarpeBaTeIbHBIMH Ie4aMH). 3aBeca
JIOJDKHA 00J7agaTh JOCTATOYHBIMH IUIOTHOCTBIO M JIalbHOOOMHOCTBIO, HCKIIOUYAOIIMMHU IPOCKOK
roproueii cMecH B 3allUIaeMyl0 30Hy OOBEKTa. BeimomHeHMe 3TUX TpeOOBaHWHA HOCTHraeTcs
ONTHUMAJIHOM KOMIIOHOBKOM KOHCTPYKLIMM YCTPOWCTBA, BOCIPOM3BOJSALIETO 3aBECY, U pacdyeToM
apaMeTpoB 3aBeChl. MeTOd BKIIOYAET TOJIBKO PACYET YCTPOMCTBA, BOCIPOU3BOJISAILETO MAPOBYIO
3aBecy. PacueT MarucTpaabHOTO MaponpoBOAa MPOBOAUTCS MO OOIIEN3BECTHBIM METOIAM.

x d

4:“ L________\ 4 flap
SEIINIAY [ W 1]
SN S V4

1
el el ].J

1 — 3amumaemMblil 00bEKT; 2 — orpaxkeHue; 3 — onopa KoUIeKTopa; 4 — KOJUIEKTOp; 5 —
JpEHAKHBI BEHTHIIb; /i — BBICOTA BePXHEH KPOMKH OTPakICHHUS HAJ KOJJICKTOPOM; /i; — BBICOTA
OTIOPBI; X— PacCTOSHUE OT KOJUIEKTOpa A0 3aIIUIIaeMOi CTOPOHEI 00BEKTa; X — pacCTOSHHUE OT

OTPaXKIECHUS 10 KOJUIEKTOpa
Pucynox H.1 — Cxema ycTpoiicTBa U1 CO3AaHUS TAapOBOI 3aBECHI

H.1.1 YcrpoiicTBo s co3aanus mapoBoi 3aBechl (pucynok H.1) mpeacrarisier co0oii KOJIbIIEBOI
TpyOYaThlii KOJUIEKTOpP, BIOJb OCH KOTOPOrO IO BCEH BEpPXHEHW YacTH MPOCBEPJIEHBI OTBEPCTHS
OIMHAKOBOTO IMAMeTpa Ha PAaBHOM PACCTOSHHUM APYT OT Apyra. JuameTp M UIMHY KOJUIEKTOpA,
KOJIMYECTBO M JUAMETP OTBEPCTHH ONPENEISIIOT PacueTOM.

H.1.2 KomnexTop pacmonaraercss Ha METAJUIMYECKHAX, OSTOHHBIX WIIM KHPIHYHBIX OMOpax, BHICOTA
KOTOPBIX JOJDKHA OBITH He MeHee 0,2 M.

H.1.3 PaccrosiHie oT KOJUIEKTOpa /10 3alUIIaeMOro 00bEKTa ONPEeIsSIOT PaCYETOM.

H.1.4 KoyutekTop 1O/DKEH UMETh PEHaXKHbIE BEHTHIIM IS CITyCKa KOHJICHCATa MM aTMOC(EpHBIX
OCAaJIKOB.



H.1.5 Bpomp ocum KoldeKTOpa YCTaHaBIMBAIOT JKECTKOE Ta3OHENPOHHMIAEMOE Orpa)KICHUE
(JrmcToBOE KENE30 MM KHPIUYHASA CTEHA) U1 MPENOTBPALICHUS IMPOCKOKA TOPIOUEH CMECH MEXIY
OTJENBHBIMU CTPYSIMH B Ha4aJbHOM yYacTKE 3aBeChl. BepXHsAsS KpOMKa OrpakaeHHs J0JKHA OBITH Ha
0,4—0,6 M BbImE KoJIEKTOpa. PaccTosHME MEXIy KOJICKTOPOM M OTPaKACHHEM OMNPEACIISIOT
pacderoM. [TpoemMsl B OTrpakICHUSIX TOIDKHBI OBITh IIOCTOSTHHO 3aKPBITHI TNIOTHBIMU JIBEPSIMH.

H.1.6 Tpaexropust cTpyu 3aBechl JOIKHA MPEBBINATh 3aLIUIIAEMYI0 30HY. BBICOTY 3aBechl Hax
3aIIMIIaeMOI 30HOW ONpEeNsIoT pacdeToM. [IJ1sl BBICOKHX OOBEKTOB 3aBECa MOXKET OBITh BBIIIOJHEHA
MHOTOCEKLIMOHHON B BEPTUKAIBHOM HAIIPABICHUHU.

H.1.7 Ins oGecnieueHns: paBHOMEPHOM pa3jiaud Hapa Mo JUIMHE KOJUIEKTOpa HEeoOXOANMO, YTOOBI
OTHOIIEHHE CYMMAapHOH IUIOLIa¥ OTBEPCTUH K IUIOMIAM MOMEPEYHOTO CEUCHUS KOJJIEKTOpa OBLIO
MeHbIe wim pasao 0,3.

H.1.8 Temmeparypy Bo3ayxa IpH pacdeTe MPHHUMATH PaBHOM CpeqHel sl HanOojee XOIOIHOTO
(3UMHET0) TIepHoa BpeMeHH, XapaKTEPHOTO TaHHOMY reorpaduaecKoMy paioHy.

H.1.9 Ckopoctp Berpa mnpH pacuere NPHHUMATh PaBHOW CpeaHE ckopocTH Uil Hamboiee
BETPEHHOTO NEPHO/Ia, XapaKTEPHOTO JaHHOMY reorpa)HuecKoMy paioHy.

H.2 ITopsiaok pacueTa napaMeTpoB NapoBoOii 3aBechl

HcxomaHbIMU BeTMUUMHAMU JJI pacdyeTa MmapaMeTpoB 3aBEeChl IPHHUMAIOT:

- JaBIICHUE W yJEIbHBIH 00bEM Mapa B KOJUIEKTOPE 3aBECHI;

- CKOpPOCTbH BETpa;

- INIOTHOCTH (TEMIepaTypa) BO3AyXa;

- BBICOTA U MIEPUMETP 3alIHUIIAEMOI 30HBI 00BEKTa;

- BBICOTA BEPXHEH KPOMKH OTPakKIECHUS Hall KOJLIEKTOPOM;

- BBICOTA OTIOPBI KOJIEKTOpA.

PaccunThIBaIOT ClEqYIONINE BETHUNHBL.

H.2.1 Paccrosinue X, M, OT KOJIJIEKTOpa 3aBECHI JI0 3aIIMIIAeMOT0 00BEKTa

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

rie H— BbICOTa 3allIuIIaeMoil 30HbI 00bEKTa, M.

H.2.2 Inuna komnektopa Lo, M

Lo =P + 8X, (H.2)

riae P — mepuMerp 3alyIaeMoro o0beKTa, M.

H.2.3 Y iensHbIi pacxoj mapa u3 OTBEPCTHi KOJUIEKTOpa po Wo, Kr/(M* - )

2/K (K+1)/K
P2

_K pi|{p2

2. _| P2 , (H.3)
K-1 Vi{{p p1

poWo =

e po — MIIOTHOCTh Mapa, Kr/m>;

W, — cKkopocCTh BbIXO1a mapa, M/c;

p: — AaBJeHue mapa B kKosuiektope. [1a;

V' — ynenbHBIH 00beM Iapa B KOIUIEKTOPE, M*/KT;

p> — atMocdepHoe nasnenue, I1a;

K — mokasarens aauadathl mapa (Ui meperperoro mapa npusath K = 1,3, IS HACBIIIEHHOTO
napa K= 1,135).

H.2.4 JIlnametp oTBepcTHii Ha KOJICKTOPE do, M

paW, |~ H"S
do =| ——

PoWo X053 (14

TIe Py — IUIOTHOCTH BO31yXa, Kr/m>;

W, — ckopocTh BeTpa, M/C.

Ecnu mo ycinoBusM pacdera 3afaeTcs JUaMeTp OTBEPCTHH, TO CIIEAYET ONPECeIUTh BHICOTY
3aBecel H;, M

peg W
H3 _ XO,333d8,667 B''B ’ (H.5)
A
PoWo
H.2.5 PaccrosiHust Mexxay oTBepCTUsIMH [, M
2.0 (H.6)

rJe i — BBICOTA BEPXHEH KPOMKH OTPakKACHUS HAJl KOJUIEKTOPOM, M.
H.2.6 KonnuecTBo oTBEepCTHil N, LIT.



n= % +1, (H.7)

H.2.7 Hunametp xomnekTopa Dyon, M

D,on =1,83dg/n , (H.8)

H.2.8 Pacxon napa Gi, kr/c:

G, =0,785¢dgnp, W, . (H.9)

rine @ — koaddunuent pacxona napa yepes orsepcrue (¢ ot 0,6 no 0,8).
H.2.9 O6mas BbicOTa OrpaxaeHus fis, M:

hor, = h + he. (H.10)

rrne hs — BBICOTa OMOPHI KOJUICKTOPA, M.

H.2.10 PaccrostHmE OT OTpaskACHUS A0 KOJUIeKTOopa X, M:

X;=0,25A. (H.11)
H.2.11 dnuna orpaxxaeHust Lo, M:
Lorp = onn +8Xl~ (H 12)

VYKa3aHHBIA MOPSIIOK pacyueTa MPOBOMSAT MOCIE OPUEHTHPOBOYHOI'O BHIOOpA 3HAYEHUI IaBICHUS
napa 1 AnaMeTpa OTBEPCTHH B KoJuleKTope 1o tadbmuue H.1.

Tabnuna H.1— V3MeHeHne BBICOTHI 3aBEChl B 3aBUCHMOCTH OT JMaMETpa OTBEPCTHH M JaBJICHHS
rapa

P1 do, MM
10°T1a
3 | 4] 5 | e | 7] 8 | 9 | 10
W, =2m/c
3 3,30 4,05 4,7 53 59 6,5 7,0 7.5
4 4,00 | 4,80 55 6,3 7,0 7,6 8,2 8,7
5 4,50 5,40 6,3 7,2 7,9 8,7 9,3 10,0
6 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.,=3wm/c
4 2,60 3,20 3,70 420 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 | 500 | 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,=4wm/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 4,3 4.6 5,0
6 2,42 2,92 3,36 3,8 4,25 4.6 5,0 5,4
7 2,60 3,16 3,60 41 4,60 5,0 5,4 5,8
8 2,70 3,30 3,80 43 4,80 5,2 5,6 6,0
9 2,90 3,45 4,00 4.5 5,00 5,5 5,9 6,3
10 3,10 3,74 4,30 49 5,40 5,9 6,4 6,8
12 | 330 | 4,10 | 4,70 5.1 5,90 6,4 6,9 74




15 | 360 | 440 | 500 | 57 | 630 ]| 69 | 74 | 8,0
W.=6mM/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 1242 |1 29 | 38 [ 382 | 425 | 460 | 500 | 5,35
B BeprukanpHOil rpade naHbl 3HAYCHHs [AaBJICHUS IMapa, B TOPU3OHTAIbHOW — JHAMETPBI

OTBEPCTHH, a B MNEPECEUCHHUH TOPH30HTAIBHBIX M BEPTHKAIBHBIX Tpad BBICOTHI TNApOBBIX 3aBEC
(BBICOTA 3alIMIAEMBIX 30H) B METpax.

Tabmuna cocraBneHa anst ckopocrei Berpa 2, 3, 4 u 6 m/c. IIpu GomblmMX CKOPOCTSX BeTpa
yKa3aHHBIC BEJIMYMHBI CJIEyeT NPUHAMATh TAKMUMH K€, 4To 1 Ayt 6 M/c. Tabnuia 1aeT BO3MOXXHOCTB
OLIEHUTh HEOOXOJMMOE 3HAaUYeHHE AABJICHUS Mapa ¥ COOTBETCTBYIOIIMH €My JAUAMETP OTBEPCTHH JJIs
oOecrieueHus TPeOYEMO BHICOTHI 3aBECHI (BBICOTHI 3aIlUIAEMOT0 00BEKTA).

Jlnst OTHOTO ¥ TOTO K€ JaBJICHHS I1apa BBICOTA 3aBEChl OYAET TeM OOIbIle, YeM OONbIIe AUAMETP
orBepctuil. OnHAKO ¢ yBEIMYEHHEM JHaMeTpa OyIeT yBenuuumBaThCs pacxonx mapa. Cremyer
noAOMpaTe NaBleHHWE Tapa M JUAMETp OTBEPCTHH TakMM 00pa3oM, YTOOBI ObUIM OOEcHeueHbI
TpeOyeMasi BBICOTa 3aBECHl M HamOojee >KOHOMUYHEIA OTOOp mapa. J[mameTp OTBEpCTHH CliemyeT
NIPUHAMATh HAMMEHBIINM M3 BO3MOXHOTO (HO HE MEHee 3 MM) ISl KaXKI0To JAaBJICHUs mapa.

IIpumep — Pacuer mapameTpoB MapoBOH 3aBECHl U TEXHOJIOTHUYECKOH TpyOuaTtoi meun
(paIMaHTHO-KOHBEKLIMOHHOW C BEPTUKAIBLHBIM JIBH)KEHHEM Ta30B).

Jannsle Ui pacuera

ITepumeTp 3ammmaemoit 3061 P = 20 M, BbICOTa 3amuiiaeMoi 30H6I H = 6 M. B komnextop
3aBECHI UMEETCS BO3MOKHOCTE TOJIATh MEPETPETHINA Tap aaBienueM 1o p; = 12 - 10° Ma. Cpennss
TeMIepaTypa Hambolee XOJIOJHOTO IepHoaa BpeMenH t, = - 15 °C (p, = 1,36 xr/m’). AtmMocdeproe
naenenne p; ~ 10° ITa. Ckopocts Betpa Wi =2 m/c. KowiekTop 3aBechl yIoOHO PacHoNIOKHTH Ha
OeTOHHBIX omopax BeICOTOH hs = 0,2 M, a BBICOTY BEpXHEH KPOMKH OTPaXICHHS HaJl KOJUIEKTOPOM
3aBeChl IPUHATH paBHOH /1 = 0,5 M.

Pacuer

Ucnone3ys nansele Tabmuusl H.1, ompenensieM, yTo Ui 3aliMInaeMoil 30HBI BBICOTOH 6 M U
nasyeHueM mapa 1o 12 - 10° Ia npu ckopoctu BeTpa 2 M/c 1enecoobpasHo npuHATh: p; = 10° Ia u dy
=3 MM (B TabJyuIe AJ1s1 BBICOTHI 3aBECHI 6,15 M COOTBETCTBYET HAMMEHBIIHMH IUaMETP OTBEPCTUS dy =
3 MM u masienue p; = 10° [1a). Y nenpbni 06beM mapa npu p; = 10° [1a pasen V; = 0,2 M*/kr.

PaccrosHre X OT KOJUIeKTOpa 110 3aIMIIaeMOro 00heKTa:

X=025H=025 6=15wm.

Jnuna KosutekTopa 3aBechl Lyos:

Lion =p+8X=20+8-15=32m.

VY aenwsHbIN pacxol napa U3 OTBEPCTUH KOJUIEKTOpa po W

K p . 2/K P (K+1)/K
W, = [2.— Pl F2 | 22 -
PoWo K-1 V, { J [

P1 P1
2/1,3 (13+1)/13
1 10°((10° 10°
13 10 0 _[ 10 =719r /(M2 -¢)
13-1 0,2 ({10 10°

JlnaMeTp OTBepCTHI HA KOJIEKTOPE do:

L5 15 L5 /15
do:(pBW"} H :(1’362j 6 =28-10M=3 mm.

poWo ) x% L 719 ) 159
PaccrosiHue Mexay OTBEpCTUAMU /:
— L — E =025 =250
20 20 25 M MM.
KonuuectBo oTBeperTuit n.
L 32
n=—5%%41]= +1=129 mr.
l 0,25

HunameTtp xomnektopa 3aBechbl Dyon



D, =183dgvn =183-3-10/129 =63-107> M= 63 mm.

Pacxon mapa Gq:

G, =0,785¢d3npy Wy =0,785-0,8(3-107> )2129-719 = 0,524 «r/c.
OO011ast BBICOTA OTPaXIACHHUS horp:

hop=h+hs=0,5+0,2 =0,7 m.

Paccrosinue ot orpaxkaeHust 10 Koiekropa X;.
X;=0,25h=0,250,5=10,125 m.

JnunHa orpaxkaeHus Lo

Lop = Lior "8X;=32+8-0,125=33 m.

HIPUIIO)KEHUE 11
(pexomendyemoe)

METO/] PACUETA ®JETMATHA3UPYIOIINX KOHIIEHTPAIIMI
(PJIEI'MATHU3ALNNSA B IOMEINEHUAX U TEXHOJIOTHYECKHUX AIIITAPATAX)

I[I.L1 Jna  obecriedeHuss  B3PBHIBOOC30MACHOCTH  TEXHOJOTHYECKOTO  OOOPYHOBaHUS U
MIPOM3BO/ICTBEHHBIX MOMENICHUI OCYIIECTBIAIOT (pJIerMaTH3alMio TOPIOYMX I1apora3oBhIX CMecei B
yKa3aHHBIX 00BEMax C [IOMOUIBIO PpA3IMYHBIX Ta3000pa3HbIX 100aBoK. KoinyecTBeHHO
¢ermaTH3anys XapakTepusyercs MUHUMAaJbHON ¢rrermaTH3UpyIOIIEH KOHLEHTpaLuei
¢dnermaruzaropa Cyg.

I1.2 Cy, (% 06.), g roprounx BemiecTs, coctosmmx u3 atomoB C, H, O, N, paccuuThIBaIoT mo
bopmymne

Coh=C .V, (IL.1)

rne C . — KOHIEHTpanus roproyvero B Touke ¢uermatuzamuu, % 06. (C . = 100 / ([1 + 2,42(m. +
0,5y — mo) + Vy],

Vp — umcino moned ¢iermarusaropa, NpPUXOJSIIEecs Ha OAWH MOJIb TOPIOYEro B CMECH,
COOTBETCTBYIOIIEH MO COCTAaBY TOUKE (piierMaTu3aliuu:

8.097mc +6557Imy +69,079mo —17,469my +AHY,

Vo = ; (I1.2)

1 0
(H b —H b )
0
AH. — cranjapTHas Tennora o0pazoBaHuUs rOpIOYEro rasa, kJx/Moib.

I1.3 IIpenenpHO OOMyCTUMYIO B3pBIBOOE30MacHy0 KOHIeHTparuio duiermatuzatopa C,y (% 00.),
paccUUTHIBAIOT O hopmylie

Cou = ik, (13)
(1.2 e <, = 1520
rpe < — 1.5 r2r92c <, = 1525

N 1 0
I1.4 Pasuocts ouranemuii ¢aermatuzaropa (Hg —H ) ompenensaior B cOOTBETCTBHH €

npuBeeHHbIMA B Tabmwme 1.1 qanasIME.

Ta6muma I1.1
®drermaTu3arop (H(lp — Hg) ) kJK/MOITB drermaTu3aTop (Hib ,Hg) K J1K/MOb
N, 34,9 CF,CIBr 449,0
H,O 43,6 CF;Br 573,0
CO, 55,9 CFCl; 142,0
CoF:Cly 218,0 CCl, 170,0
CFs 150,0 CF, 90,0
CHF-Cl 110,0 C;H4F;C1 208,0
C.F.ClL, 170,0 C;H; 216,0
C,F.Br, 830,0 C.FsCl1 200,0
CoF, ClL, 200,0

Hpumep — Pacuer xonmentpamun roprodero C. m pazbasurens C, B dKCTpeMaabHOH TOUYKe

obmactu BociutameHeHus npu (aermatm3anuu npomana CsHs nnokcuaom yriepoza.
Pa3Hocts (H(lb —H(%) , paBHas 55,9 xJlx/mMonb, Oepyr u3 tabmuusl I1.1. Tlo dopmymne (I1.2)

BEIYUCIIAIOT Vy ¢ yYETOM TOTO, 9TO TEIUIoTa oOpa3zoBaHus mpormaHa — muHyc 103,85 x/[x/mMonb, a



annabaTHyeckasl TeMIepaTypa ropeHHs COCTaBOB, OTBEYAIOIINX dKCTPEMaIbHBIM ToukaM, paBHa 1400

K:

8,097-3+65571-8+103,85
55,9

Haxomum C, u Cy o dpopmyaam (I1.1):

C.=100/[1 +2,42 (3 +4)+7,96] =3,86 % (00.);

Cyp=3,86 - 7,96 = 30,7 % (00.).

Vg = =796

IIPUJIO)KEHUE P
(pexomendyemoe)

BbIBOP PASMEPOB OTHET'ACAIIUX KAHAJIOB OTHEITPETPAJIUTEJEN

P.1 ins mpemoTBpalmieHus pacrpoCcTpaHeHHsI TUIAMEHH U3 aBapUtHOTO 000pYIOBaHHUS B CMEXKHBIE
C HUM, a TaKKe IPOCKOKA IIAMEHHM 4epe3 COPOCHBIE M [AbIXaTeNbHbIC KIAamaHbl B EMKOCTH C
TOPIOYMMH BEIIECTBAMH HEOOXOIMMO TpelycMaTpuBaTh YCTPOMCTBA OTHENperpaxaeHus (maaiee —
oruenperpamurenn). KoncTpykuust orHenperpanurens odecrednBaeT cBOOOJHBIN NPOXOA ra3a depes
MOPHUCTYIO Cpely, B TO JK€ BpeMsl HE JOINYCKaeT MPOCKOK IUIAMEHW B 3alllMIIAeMbIi 00beM u3
aBapUUHOTO MPOCTPAHCTBA.

P.2 OCHOBHBIM pacdyeTHBIM IapaMETPOM KOHCTPYKLIMH OTHETpErpaguTels sBISeTCS KPUTHISCKUN
JUaMeTp KaHajla OTHENperpaxAaloliero aeMeHTa. IlmaMsracamryro CIOCOOHOCTB — ClemyeT
paccUMTHIBAaTh 0 KaHATy MaKCHMaIbHBIX IIONEPEYHBIX pPa3MEpOB, IMOCKOIBKY IUIaMsl, B TIEPBYIO
ouepeib, MPOHIET UMEHHO TI0 3TOMY KaHaly.

P.2.1 lnameTp kaHana B HacaJKke U3 OAMHAKOBBIX IMIAPHKOB MOXKET MPUHUMATHCSA B 3aBUCHUMOCTH
OT JraMeTpa MAapUKOB CIEAYIOMUM 00pazoM (Tadbmmma P.1):

Tabmuna P. 1
Juamerp mwapuka, MM | uametp kanayna, MM | Jlnamerp mapuka, MM | JlnameTp KaHajia, MM
2 1,0 7 4,0
3 2,0 8 5,0
4 2,5 9 6,3
5 3,0 15 10
6 3,6

P.2.2 Jlmamerp KaHama OTHENpErpamuTes B BUAE OECHOPSIOYHO 3aCHITaHHBIX Koier Pammra
MOJKET IPUHUMATHCS B 3aBUCHMOCTH OT pa3Mepa koJjer Pammra corimacHo Tabmure P.2:

Tabmnuma P.2
Pasmep konen Pamwura, | [luamerp xanana, MM | Pa3smep konen Pamura, Jwnamerp xaHana, MM
MM MM
15x 15 10 25x 25 20
18 x 18 15 35x35 25

P.3 Jlns orHemperpaguTeneld C TPaHYJUPOBAHHBIMH HACaJKaMU PEKOMEHIYETCS, UTOOBI
MIOTIePEYHBIN pa3Mep KOpIlyca OTHENPerpaauTes IPEeBhIIIal pa3Mep OIHOM IpaHyIibl HE MEHEe YeM B
20 pa3, a BEICOTA CIIOSI HACAIKH MPEBHIIIAa THaMETp ee KaHaia He MeHee ueM B 100 pas.

P4 Kpurnuecknit auaMeTp KaHaJia OTHEMPETPaXTAoMIero dIIeMEeHTa s COPOCHBIX
OTHEeIperpaauTeNneii Ha pe3epByapax ONpeessieTcs] BRIpaKeHHEM

d<325RTA/S.Cyp, (P.1)

rne R — yHuBepcallbHas ra30Basi IIOCTOSIHHAS

T— navarnbHas TeMIepaTypa ra3oBoii roproueii cmecu. K;

A — TEmIoNpOBOAHOCTH roprode cmeck, B1/(MK);

S, — HOpMaJibHasl CKOPOCTh PACIPOCTPAHCHHUS TUTAMEHH, M/C;

C, — TeII0eMKOCTh Ta30BOM TOPIOYEH cMecH TP MOCTOsTHHOM naBiernd, JHx/(kr - K);

p — naBiieHue roproueid cmecu. [la.

UucneHHBIE 3HAYCHUS] KPUTHYECKUX [IUAMETPOB IUIAMSATACAIIAX KAaHAJIOB I HEKOTOPBIX
HanboJlee pacIpOCTPaHEHHBIX B TMPOMBIIIICHHOCTH CTEXHMOMETPHYECKHX CMECEH ¢ BO3IYXOM IIPH



aTMoc(h)epHOM JaBJICHUU U KOMHATHOH TeMIepaType IpuBeaeHbI B Tadmuie P.3:

Ta6auna P.3

Cmecu d, Mmm CmecH d, Mmm
Awmmuaxk NH; (mpu T = 425 K) 22,10 Mertanon CH,O 2,70
Anmnua C:H;N (mmpu T= 375 K) 2,84 Mertunanermier C;H, 2,05
Aneranpnerun C,H4O 3,08 Oxcup yrnepoga CO 3,04
Anernien C,H, 0,85 Oxcup stunena C,H,O 1,60
Anteron C;HgO 2,45 ITenran CsHi, 2,49
Bensun A-72 2,80 [ponan C;Hs 2,60
benson CsHs 2,66 [Iponunen C;He 2,38
Byran C4Hio 2,49 Ceposonopoz CS, 0,75
Bununanerar C4HqO, 5,34 Crupon CsHs 2,66
Bununanetunen CsHs 1,43 Tomyon C;Hs 3,78
Bunwmnxmopun C,H;Cl 2,70 Yaur-cnuput 2,45
Bomopon H, 0,89 VYkcycnas kucnora C.H,O 5,59
Texcan CsHi4 2,50 Muknorexkcan CsHj, 2,66
T'enrran C;H 6 3,08 Huxnonenran CsHy 4,63
Uzo6yTan C4H, 2,74 Oran C,Hg 4,63
Mzonenran CsH, 2,49 Otanon C,HO 2,97
Meran CHy 3,50 Otunen C,Hy 1,75

P.5 Jns ciywas, ecnu Iiamsi JBIKETCS MO TPYOONMPOBOMY CO CKOPOCTHIO OOJbIIeH, dYeM
HOpPMaibHasi CKOPOCTb, [IOMYCKAaeTcs Monb30oBaTbesi BbIpaxkenuem (P.1), Tompko mpum 3TOM
HE00XOIUMO TTOJTE30BATHCSI HE HOPMAITBHON CKOPOCTHIO TUIaMEHH, a (PaKTHIeCKOi (BUAMMOIN).

HIPUJIO’KEHHUE C
(obsi3amenvroe)

BOJSIHOE OPOIIEHUE TEXHOJIOTUYECKHUX AIIITIAPATOB

C.1 [ns mnpenoTBpallleHHs YBENWYEHHs MacmTada aBapud TNPH MOXape TEXHOIOTHYECKOe
000pynOBaHNE MIPOU3BOACTBEHHBIX MPEANPHUATHI JOIKHO OBITH 3aIUIICHO OT TETIOBOTO H3JIyYEHUS
YCTaHOBKaMH BOJSHOTO OpOLICHUsS (TOKapHBIMH  JaQEeTHHIMH  CTBOJIAMH,  CTAallMOHAPHBIMHU
YCTaHOBKaMH TETIJIOBOW 3aIIIUTHI).

C.2 Tloxxapubie nad)eTHBIC CTBOJIBI YCTAHABIMBAOTCS JUIS 3aI[UThIL:

- HapYXXHBIX B3PBIBO- U MOXKapPOOIMACHBIX YCTAHOBOK (IJIS 3aIlMTHI araparypsl 1 000pyI0BaHUs,
COJIEpIKAIIUX TOPIOYNE Ta3bl, JIETKOBOCIUIAMEHSIOIINECS U TOPIOYHE KUIKOCTN);

- LIAPOBBIX M TOPH3OHTAIBHBIX (LMIMHAPUYECKUX) PE3EPBYapOB CO CHKMKEHHBIMH TOPIOUUMHU
ra3aMi, JIETKOBOCIUIAMEHSIOIMMHUCS W TOPIOYMMH JKHIKOCTSIMH B CBIPBEBBIX, TOBapHBIX U
MIPOMEXKYTOUHBIX CKIagax (TapKax);

- JKEJIe3HOAOPOKHBIX CIIMBOHATIMBHBIX 3CTaKal U peuHblx npudanos ¢ CYT, JIBXK u I'K.

C.2.1 JladeTHBIC CTBOJBI YCTAaHABIMBAIOT CO CTAalMOHAPHBIM IMOKIIOYEHHUEM K BOZOIPOBOIHOM
CeTH BBICOKOTO JaBJeHHUs. B ciryuyasx, eciy BOIONPOBOA He oOecrednBaeT HEOOXOIMMOI0 Hamopa u
pacxona BOJbI, HEOOXOANUMBIX JUISi OJAHOBPEMEHHOI pabOoThl ABYX CTBOJIOB, TO OHHM JOJDKHBI OBITH
000pyZOBaHBl yCTpOMCTBAMU IJIsl TOJIKITIOUEHUS] TEPEABMKHBIX IOKapHBIX HacocoB. JladerHble
CTBOJIBI CIIEAyeT yCTAaHABIMBATh C HACAAKON quaMeTpoM He MeHee 28 mM. Hamop y Hacaaku poimkeH
onITh He Menee 0,4 MITa.

C.2.2 Yucrno u pacronoxeHue JadeTHBIX CTBOJIOB UIS 3alIUTH 000PYIOBAaHMUS, PACIIONIOKEHHOTO
Ha HapYXXHOHW YCTaHOBKE, ONPEIEISIIOT IpaMuecKH, UCXOAS W3 YCIOBUI OpOLICHHs 3aIlUIAeMOTO
000pyOBaHMS KOMITAKTHOH CTpyeH.

C.2.3 Yucno u pacnonoxeHue jadeTHbIX CTBOJIOB JUIsl 3alUThl pe3epByapoB B ckiaje (Iapke)
ONpEeNeNsIoT U3 YCIOBHSI OPOIICHMS KaXAOTO pe3epByapa AByMsl cTpysMu. OpollleHHe HpOBOIST
OJHOBPEMEHHO TOpsIIEH U CMEXHBIX C HEH €MKOCTEH.

C.2.4 Tlpy HanM4YMK CTALMOHAPHOM CHCTEMBI OPOIIEHMS YHCIO W PACHONOKEHHE JaeTHBIX
CTBOJIOB ONPENIEIISAIOT U3 yCIOBHUS OPOILICHUS pe3epByapa OIHOH CTpyeH.

C.2.5 B coIppeBBIX, TOBApHBIX M TMPOMEXYTOUYHBIX eMKOCTHBIX mapkax s xpaneHus CYT, JIBX
n I'’)X naderHble cTBOMBI clenyeT pacnosiarath BHe 0OBIOBaHUS WM OTPaXXKIAIONIUX CTEH IapkKa, Ha
paccrosiHuM He MeHee 10 M OT OCH CTeHKHM MM 00BaJIOBAHUSL.




C.2.6 JladerHble CTBOJIBI yCTaHABIUBAIOT Ha CHELMATBHBIX Ja(eTHHIX BBINIKax. BeicoTa BhIIIEK
JUISL 3aIMTHI MIAPOBBIX PE3EPBYapOB HE MEHEE 5 M, AJSI 3alUThl TOPU3OHTAIBHBIX EMKOCTEH — HE
MeHee 2 M.

C.2.7 JladerHble CTBONBI IS 3aIIMTHI OTKPBHITHIX CIMBOHAIMBHBIX 3CTaKa] Kak OJHOCTOPOHHHX,
TaK ¥ JBYXCTOPOHHHUX, JOJDKHBI OBITH PACIIOIOKEHBI IO 00€ CTOPOHBI ACTAKaJbl C TAKMM PacdeToM,
4ToOBl 00ECHEUNBAJIOCH OPOIIECHHE Ka)KJOH TOYKM KOHCTPYKIMH 3CTAaKaIbl M IKEJIE3HOJOPOIKHBIX
IUCTEPH T10 BCEH JUIMHE ACTaKa/Ibl ABYMSI KOMITAKTHBIMH CTPYSIMH.

C.2.8 JladeTHBlE CTBOJBI ISl 3aLUTHI 3CTAaKa]| JOJDKHBI ObITh YCTaHOBJIEHBI HA BBIIIKAX BBICOTON
HEe MeHee 2 M, Ha pacCTOSHHUU OT 3CTaKaJbl ¥ LUCTEPH He MeHee 15 M. B MCKIIOYMTENBHBIX CiIydasx
YKa3aHHOE PacCTOSTHHE MOXET OBITh YMEHbIIEeHO 10 10M.

C.2.9 3amuTy KOJOHHBIX ammapaTroB Ha BHICOTY A0 30 M OCYIIECTBISIOT JadeTHBIMU CTBOJIAMU U
TIEPEIBIKHON TOXapHOW TeXHWKOW. [Ipm BBICOTE KOJOHHBIX ammapaToB Ooinee 30 M HX 3aIIUTY
OCYIIECTBIISIIOT KOMOWHHPOBAHHO, a WMEHHO: 10 BBICOTHI 30 M — nadeTHBIMH CTBOJIAMH W
TepeIBU)KHON TT0)KapHOH TEXHUKOH, a Bbilie 30 M — CTallMOHAPHBIMU YCTaHOBKaMH OPOIICHUSI.

C.3 B Tex cimywasx, Korja 3allMTa KOJOHHBIX aIllaparoB JIaQ)eTHBIMH CTBOJIAMH HEBO3MOXKHA
(MemaroT Apyrue amnmaparbl) WM HelelnecooOpa3Ha, HMX CJeAyeT 3alluliaTh CTallMOHAPHBIMU
YCTAHOBKaMHM OPOIICHHS Ha BCIO BBICOTY.

C.3.1 Pesepryapsl ¢ JIBXX u I'K o6bemom 5000 M® u Gojee HE3aBUCHMO OT BBICOTHI CTEH
pe3epByapoB JIOJDKHBI HMMETh CTAallMOHApHBIE YCTAHOBKM OpPOIICHHS BOZOH C BO3MOXHOCTBIO
MIOJICOCTMHEHHMS K TIEPEIBIKHON MOXKAPHOH TEXHHKE.

C.3.2 PesepByapsl CcO CXIKEHHBIMH YTJIEBOIOpONHBIMU razamu U JIBXK, xpassmmmucs mon
JIaBJICHUEM, JIOJDKHBI MMETh aBTOMAaTHYECKUE CTAallMOHApHBIE CUCTEMBbI OPOIICHHS BOJIOH.

C.3.3 3amac BoABI ISl TO’KapHOH 3al[UTHl TEXHOJIOTHYECKUX YCTAaHOBOK, TOBAPHO-CHIPHEBOM 0a3bl,
MIPOMEXYTOUHBIX CKJIaJI0B, CIMBOHAIMBHBIX 3CTaKa]| J0JDKEH 00€CIIeYHBATh OPOILICHHE 3aIUIAEMOTO
000py/ZIOBaHUS CTalMOHApHBIMHM YCTAaHOBKAaMH M TEpENBM)KHON I0KapHOH TEXHHKOH B Te4YEeHUE
pacyeTHOro BpeMeHH, HEOOXOJMMOTO JUIA MOJrOTOBKH K TYIICHHIO U HETIOCPEJCTBEHHO IS TYIICHHS
noxapa. 3amac BOJIBI CIIEyeT XpPaHUTh HE MEHee 4eM B JBYX pe3epByapax, pachojoKeHHBIX Y
HACOCHOW MPOTHBOMO)KaPHOT'O BOJOCHAOKEHHS.

C.3.4 Pacxop BoAbI HA CTAIIMOHAPHBIE YCTAHOBKH OPOIICHUS JOJKEH IIPHHUMATHCS IS

- OTKPBITBIX TEXHOJOTMYECKNX YCTAaHOBOK — II0 amlliaparaM KOJOHHOTO THIA, UCXOMIS U3 CYMMBI
pacxomoB BOJABI Ha OXJA@XK/AECHHE YCIOBHO TOpSAIIEH KOJOHHBI M CMEXHBIX C HEH KOJIOHH,
pacIojoKEeHHBIX Ha PacCTOSHUM HE MEHee JIBYX JMaMETPOB HauOOJbILEH ropsiield WM CMEXHOU C
HE;

- TOBapHO-CBHIPBEBBIX U TNPOMEKYTOYHBIX CKIagoB (TMapKoB) cO CHEPHUECKHMH pE3EpByapaMu
CYT u JIBX, xpausmuxcs MoJx IaBleHHEM, Ha OIHOBPEMEHHOE OpOIIEHHE YCIOBHO TOPSAIIEro
pe3epByapa M CMEXHBIX C HHM pE3epBYapoB, paclOJOXKEHHBIX Ha PacCTOSHUM JUaMeTpa
HanOONBIIEro TOPAIIEr0 WJIM CMEKXHOTO C HHUM pe3epByapa M MEHEE, a JUIl TOPU3OHTAIBHBIX —
cornacHo tabmuue C.1.

Tabmuna C. 1 — Yucno oqHOBPEMEHHO OPOLIaeMbIX TOPU30HTATIBHBIX PE3ePBYapoB

Pacrnonosxenne O06BeM eIMHUYHOTO PE3EpByapa, M°
pesepByapoB
25 50 110 160 175 200
B onun psan 5 5 5 5 3 3
B nBa pana 6 6 6 6 6 6

C.3.5 UVIHTeHCHBHOCTH IOJAa4Yd BOIbBl HAa OXJAXKICHHE IOBEPXHOCTH OOOpYNOBaHUS s
CTallMOHAPHBIX YCTAaHOBOK OPOIIEHHS MOJDKHA MPUHIMATECS B cooTBeTCTBHH ¢ Tabnmmamu C.2 u C.3.

Tabmuma C.2 — MHTEeHCHBHOCT OPOIICHHUS IIOBEPXHOCTH 3aIIUIIAEMOT0 000pyI0BaHHS

HaunmenoBanue armaparoB HHaTEeHCHBHOCTH TTOAAYN BOJHI, a/

(v’ - ¢)

Coeprueckre ¥ DUIHMHAPUYSCKHAE pPE3ePBYaphl CO CIKHKEHHBIMH
TOPIOYMMH Ta3aMH M JICTKOBOCIIAMCHSIOIIMMUCS JKHIKOCTSIMH,
XpaHSIUMUCS TTO]] JaBJICHHEM:

TIOBEPXHOCTH pe3epBYapoB 0e3 apMaTyphbl 0,1
MTOBEPXHOCTH PE3ePBYapoOB B MECTaX PacloI0KeHHs apMaTyphl 0,5




IToazemubie nzorepmudeckue pesepsyapbl CYI Ha xaxnpiii natpy0ok (JIr0K)

YCTaHABJIMBAETCS OJUH
opocutenb JI1-12

Ammapatsl konorHoro tuma ¢ CYT u JIBX, mHaxomsmmecs: mon

JIaBIICHUEM:
C OTMETKH YCTaHOBKHU ammnapara A0 oTMeTKH 20 M 0,1
¢ oTMeTkH 20 M U CBBIIIE 0,2

Tabmuna C.3 — HopmaTuBHBIE HHTEHCHBHOCTH MOJA4YM BOJBI HA OXJAXKACHHUE PE3EPBYapOB AL
XpaHeHHUs HepTH U HePTEnpOTyKTOB

Bup oxnaxnenus WHTEHCHBHOCTD TIOAAYH BOBL, JI/C HA METP

JUINHBI OKPY’KHOCTH pe3epByapa tuna PBC

TOpSIIIET0 | HETOpSLIETO | MpHU MoXKape B

00BaJIOBAaHUH
CrBONamMu OT MEpEIBUKHON MOKAPHON TEXHUKU 0,80 0,3 1,2

st xonen opolieHus pu:

Beicote PBC Gornee 12 M 0,75 0,3 1,1
Beicore PBC 12 M u MmeHbI1IE 0,50 0,2 1,0

C.3.6 Tum, KoMMYECTBO M OCOOCHHOCTH PACCTAaHOBKH OPOCHUTENCH, a TaKKe MX PEKUM pabOThI
(maBieHHE Tepel OpOCHUTENISIMH, JWCIEPCHOCTh paclbula) JOJDKHBI OBITh ONpEACNCHBl IPH
MIPOEKTUPOBAHNH CHCTEMbl OPOIICHHS M3 YCJIOBHS PABHOMEPHOTO OPOIICHHS BCEX 3alIHIIAEMbIX
MTOBEPXHOCTEH M HAJIS)KHOU TETIIOBOH 3aIUTHI KOHCTPYKIIUHA pe3epByapoB U 000PyIOBaHUS.

C.3.7 [lns aBTOMaTHYECKOro IyCKa YCTaHOBKH BOJSTHOTO OPOIICHUS PEKOMEH/IYETCsl IPHUMEHSTh
3aII0JTHEHHYIO BO3yXOM WJIM MHEPTHBIM Ta30M NMOOYIHUTENBHYIO CETh C MOKapHBIMH H3BEIIATEIISIMA
cinpunkiepHoro tuna no I'OCT P 51043. JlaBienue B MoOYJUTENBHOM CETH cilenyeT MOJAep KUBaTh
e menee 0,25 Mlla.

C.3.8 MsBemarenu CHPUHKIEPHOTO THIA IJIsI aBTOMATHYECKOrO ITyCKa YCTAaHOBKH BOJISHOTO
OpOIICHHS pe3epBYapOB YCTAHABIMBATH BOJHM3M MECT C TOBBIIICHHOW OIMACHOCTBIO W BO3MOKHOTO
BO3/ICHCTBUS IUIAMEHH BO BpeMsI MOXapa (B MECTaX YCTAaHOBKH 3allOPHON W IPEIOXPAaHUTEIBHOH
ammapatypsl, otoopa mpod, mpubopoB KMUII). PaccrosHme oT w3BemaTeneil a0 3amlnIIaeMoin
MIOBEPXHOCTH WJIM allapaTypsl He TOKHO mpesbimath 0,5—1 M. PaccTosHue Mex Iy M3BeIaTensiMu
JIOJDKHO OBITH OT 2 10 6 M.

C.3.9 CrauuoHapHble YCTaHOBKH TEIJIOBOW 3alllUTHl pe3epBYyapOB TOBAPHO-CHIPHEBOW 0a3bl U
IPOMEXYTOUHBIX ckianoB xpaHenust CYI u JIBX, Haxonsmmxcs mox JaBieHHEM, B TOM YHCIE U
n3orepmuueckoro xpaneHus CYI', TOIKHBI IMETh aBTOMAaTHYECKOE BKIIOUEHUE YCTAHOBKH BOJASHOTO
OpOIICHHsI ¢ 00s3aTeNIbHBIM AYOIHUPYIONMM PYYHBIM ITyCKOM. Py4HOW MyCK OCYIIECTBISIETCS Kak C
MecTa BO3MOXKHOTO TI0XKapa, TaK U TUCTaHIIMOHHO.

C. 3.10 CranuoHapHbIe YCTaHOBKH TEIUIOBOM 3alIUTHI allllapaTOB KOJIOHHOTO THMA HA HAPYKHBIX
TEXHOJOTMYECKUX YCTaHOBKaX IOJDKHBI UMETh JUCTaHIMOHHBIN Imyck u3 nomemenus KUII u pydnoe
BKJIIOUCHHE, PAcIIOJIOKEHHOE He OrKe 15 M OT 3ammiaeMoro o0opy 10BaHuMsL.

C3.11 ABToMaTHuyecKMM ¥ JUCTAHIMOHHBIM IIyCKH YCTQHOBKHM BOJSHOIO  OpPOIIEHUS
peKOMeHyeTcss OJIOKMpOBaTh C MPEKpalleHneM I0Jlaudl YIJIEBOJOPOJOB HAa TEXHOJIOTHYECKYIO
YCTaHOBKY, CKJa].

C4 TexHuueckue XapaKTEPUCTUKH MPOTHBOIOXKAPHOTO BOJOCHAOKEHHWS M KaHAINM3ALUU
HEOOXOANMO ONpEAENATh WCXOIS W3 TPHHATOM CXEMbl 3alIMThl TEXHOJIOTMYECKOW YCTAaHOBKH C
YYETOM pacyeTHON MPOAOIKUTEIFHOCTH OXTaXKACHHS 3alINIIAeMOTO 000pyJOBaHHS.

IIPUJIOJKEHUE T
(pexomendyemoe)

METO/I OITPEIEJEHMSI TPEBYEMO# BE3OITACHOI TITOINA TN
PA3TEPMETH3ALIAU

Hacrosmmit MeTon mpenHasHadeH Uil ONpeAeleHHs Oe30IacHOW IUIOMAau pa3repMETH3aInA
000pyIOBaHUS U TIOMEIIECHUH (Takas IUIOManb COPOCHOTO CEUCHHS MPEIOXPAaHUTEIBHOTO YCTPOICTBA,
BCKPBITHE KOTOPOW B TMPOIIECCE CTOPAHHSI CMECH BHYTPH OOOpPYIOBAHHS WIIH ITOMEIICHUS MO3BOJSICT
COXPaHMTh TOCIENHHE OT pa3pylleHuss Wik aedopMalin), B KOTOPBIX 00paIaloTcsi TOpIovne rasbl,
KHUJIKOCTA WM TBUIA, CHOCOOHBIC CO3/1aBaTh C BO3JAYXOM B3PBIBOOMACHBIC CMECH, CTOPAIOIIUE



JIAMUHApHO WM TYPOYJIEHTHO BO (PPOHTANBEHOM pEXKUME.

Metox HE pacmpocTpaHsSeTCsl Ha CHCTEMBI, CKIOHHBIE K JETOHAIlMM WIH OOBEeMHOMY
CaMOBOCILIaMEHEHHIO.

T.1 CymHocts MeTOIa

BesomacHyo 1UIOmMAAb pa3repMETH3AlNU ONPEACIII0OT II0 PAacdeTHBIM (opMyliaM Ha OCHOBE
JAHHBIX O Tapamerpax o00OpyIOBaHMs, IMOKA3aTesX I0XKapoB3PHIBOOIIACHOCTH TOPIOYMX CMecei,
YCIIOBUSIX BOSHUKHOBEHUS M Pa3BUTHS IIpoIiecca.

Mero ycCTaHABIMBAeT 3aBUCHMOCTh 0O€30MAaCHOM IUIOIIAAM pasrepMeTH3aluu OT 00beMa
000pyIOBaHUS WM TOMEIICHHSI 1 MAaKCUMAaJIBHO JIOIyCTHMOTO JIABJICHHS BHYTPU HETO, NaBIICHUS U
TeMIepaTypsl TEXHOJOTHYECKOW Cpenpl, TePMOIUHAMUYCCKHX M TEPMOKHHETHYECKHX IapaMeTpOB
TOpIOYEH CMeCH, YCTIOBHHM UCTEUEHHUS, CTETIEHN TypOYJIECHTHOCTH.

T.2 ®opmyabl ajas pacyera 0e30laCHON IUIOWIAAU Pa3repMeTH3aLMH TeXHOJIOIMYeCKOro
000pyI0BaHMS € ra30MapPOBbLIMU CMeCSIMU

T.2.1 besomacHyro IUIOmane pasrepMeTH3aldd  TEXHOJOTMYECKOro  00OpyJIOBaHHS C
ra3onapoBBIMH  CMECSIMH  ONPEACIAIOT 10  CIEAYIOIMM  0e3pasMEpHBIM  KpHUTEPHATBHBIM
COOTHOLICHUSM:

XEi-1

\/Ei(nm _1) ' (1)

JUTSL COCYJIOB, PACCUMTAHHBIX Ha MaKCHMaJIbHO€ OTHOCUTEIIbHOE JaBJeHHe B3pbBa | < 7T, < 2

W >

(TIp¥ OZTHOBPEMEHHOM BBITIOIIHEHHUH YCIIOBUS Prm > 2p’) B 3HameHatene Gpopmyisl (T.1) comroxuTens (
Ty — 1) orcyrcTByer, u

X(ne — Tcm)

\/E , (T.2)

U1 COCYyAOB, BBIACPKMBAIOIUX TaBJICHUC B3PbIBa B AHMAIIA30HC OTHOCHUTCJIBHBIX 3HaYeHu 2 <
Ty < Te

W=09-

B ¢dopmynax (T.1) u (T.2) npunsTs ciaexytomue o0o3HaYeHUs! (MHAEKCHI i, U, e, m OTHOCSTCS
COOTBETCTBEHHO K HayalbHBIM [apamerpaM, IapamMeTpaM TOproueil CMecH, XapaKTepHUCTUKaM
TOPEHHS B 3aMKHYTOM COCY/I€, MAKCUMAJIbHBIM JIOITYCTHMBIM 3HAUCHHUSM):

_Pm

Pi
MIPUBOJNUT K €ro IedopManui U (WIn) pa3pylIeHUIo;

Pm — aOCONIOTHOE MaKCHMAJIBHO JIOMYCTUMOE NaBlIEHWE BHYTPU COCYylla, KOTOPOE HE MPHBOJIUT K
ero nedopmanmu 1 (nwim) paspymennro. [1a;

pi — abCONMIOTHOE HavaJlbHOE JaBJICHHE TOpPIOYel CMecH B ammapare, P KOTOPOM IPOHCXOIHUT
MHHLMKMpOBaHue ropenus, [1a;

p' — alcodroTHOE NaBJIEHHE B ITPOCTPAHCTBE, B KOTOPOE INPOMCXOAWUT HCTEUEHHE, B MOMEHT
JIOCTHKEHUSI MAKCUMAJILHOTO JIaBJICHUsI B3pbIBa BHYTpH anmapara (atMoctepa, OydepHas emrocTh 1
1.11.), [1a;

_Pe
Pi

3aMKHYTOM COCYIIC;

Pe — abCOIIOTHOE MaKCHMAJbHOE JaBJICHUE B3PbIBA JIAHHOW TOpIOYeil CMECH B 3aMKHYTOM COCYJIC
IIPY Ha4aIbHOM JaBJICHUH cMecH pj, Ila;

E; — xoappunmeHT pacimmpeHus MpoayKTOB CTOPAHUS CMECH;

¥ — dakrop TypOyJIEeHTHOCTH, MpPEACTABISIOMNA COOOH B COOTBETCTBMU C HpHHIMIIOM ['yn-
MuxenbpcoHa OTHOIIEHHE ASHCTBUTEIHHON NOBEPXHOCTH (PPOHTA INIAMEHH B alnapare K IOBEPXHOCTH
cdepsl, B KOTOPYIO MOXKHO cOOpaTh MPOAYKTHI CrOPaHus, HAXOJAIINECs B JJAHHBIH MOMEHT BPEMEHH
BHYTPH COCYJa.

Kommnexke momobust W mnpencrtaBiasieT co0OW € TOYHOCTHIO JO TIOCTOSTHHOTO MHOMKHTEIS
NPOM3BEJICHUE [BYX OTHOIIEHHMH — J(QEeKTHBHOW IJIOMaAN pa3repMeTH3alud K BHYTpPEHHEH
MOBEPXHOCTH C(EPHUECKOTO COCyJa PaBHOTO 00BEMAa M CKOPOCTH 3ByKa B HCXOAHOHW CMECH K
HayaJIbHOM HOPMaJIbHOM CKOPOCTH IUIAMEHU:

TCm — OTHOCHUTCIIBHOC MAaKCHUMaJIbHO HAOIIYCTUMOE HaBJICHUE B COCYJIC, KOTOPOE HE

Te — OTHOCHUTEJIBHOE MAaKCHUMAaJIbHOE JaBJICHHME B3pblBAa [IaHHOW TIOpHOYEH CMECH B
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rae 7o — YHUCIIO «IIN»;

p — ko3¢ duimenT pacxoaa Ipu UCTEUCHUN CBEXEH CMecH U (WJIH) MPOAYKTOB CTOpPAHHA depes
YCTPOWCTBO B3pBIBOpa3peKeHU (IpeaoXpaHuTeIbHas MEMOpaHa, KJIalaH, pa3repMeTu3arop U T.11.);

F — momans pasrepmeTusanuu (COpOCHOTO ceYeHHs), M2;

V' — MakcuManbHBIi BHYTPEHHHH 00BEM COCyZAa, B KOTOPOM BO3MOXKHO 0Opa3oBaHWE roproyen
ra3onapoBoi cMecH, M,

R — yHuBepcanbHas ra3oBas nocrosinaasi, paBuas 8314 Jx / (kmounsb - K);

Ty, — Temneparypa roproueii cmecu. K;
1 2
M; — MoJIeKyIsIpHas Macca roprovei CMecH, KI/KMOJIb;
Sui — HOpMaJIbHas CKOPOCTh PAaCIpOCTPAaHCHUS TUIAMEHH TIPU HAYaJIbHBIX 3HAUYCHUSIX JABJICHUS

U TEMIIepaTyphbl Toproueii cmecu, M/c.
T.2.2 ®opmynsr (T.1) u (T.2) Moryr ObITh MCHOJNB30BaHbI Kak Uil ONpEAECHUs Oe30macHoil
IUTOIAAN pasrepMeTH3anuy F MpH MPOEKTHPOBAHWM AamNapaToB IO MAaKCHMAaIbHO JIOMYCTHMOMY

OTHOCHTEJIFHOMY JaBJICHHIO B3pblBA B HEM Ty, (mpsAMas 3amada), TaKk W U1 ONpPEIEICHUS

MaKCHMAaJIbHO JIOMYCTUMOTO HAYaJIbHOTO JABJICHUS TOPIOUEH CMECH p; 6 ammapaTe, paCCYMTaHHOM Ha
MaKCUMAJIBHOE JABJICHUE P, C YIKE MUMCIOIIUMCS COPOCHBIM JHOKOM IUIOINAABI0 F, Hampumep mpu
aHanu3e aBapuil (oOparTHas 3amaya).

T.2.3 ®opmyner (T. 1) m (T.2) oxBaTbiBalOT BeCh AHMANAa30H BO3MOXHBIX JaBJICHUU B

000pyZOBaHUY C PA3IMYHOMN CTETIEHBIO HETEPMETHYHOCTH | < Ty < TTe .

T.2.4 ToyHOCTH OmpeAETCHUs TuaMeTpa COPOCHOTO cedeHus 1Mo MHXeHepHBIM Gopmynam (T.1),
(T.2) B cpaBHEHHHU C TOYHBIM KOMITBIOTEPHBIM PELICHHEM CHCTeMbI TU(QepeHIHanbHbIX ypaBHEHHH
JUHAMUKH Pa3BUTHUS B3pbIBA cOCTaBIsAET 0Koso 10 %.

T.3 CreneHp BAMAHNSA Pa3JIMYHBIX NapaMeTPOB Ha 0€30MACHYIO IUIOLIA/Ib Pa3repMeTH3 Al
TeXHOJOTM4YeCKOro 000py10BaHMA C ra30NapOBBIMHU CMeCSIMH

T.3.1 B HacrosmeM MeTOJE pPEATN30BaH IOAXOX K pPacyeTy IUIOMAANW COPOCHOTO CEYeHHS,
3aKITIOYAIOIIUHCS B ydeTe BIMSHHS Pa3lUYHBIX MapaMETPOB W YCIOBHH Ha O€30MacHyro IUIOMIAfb
pasrepMeTH3aluy MOCPEJCTBOM COOTBETCTBYIOIIETO M3MEHEHHs 3(QEKTHBHOIO 3Ha4deHUs (akropa
TypOyJeHTHOCTH (OTHOLIEHHE (PaKTOpa TYpOYJIEHTHOCTH K KO3((GHUINCHTY pacxo/a).

T. 3.2 Pacuer 6e30macHOi MIONIaaH pa3repMETH3AIMU IPOBOIUTCS, KaK MPABHIIO, T HanboJjee
OMAcCHBIX (OKOJIOCTEXHOMETPHUUECKOTO COCTaBa) CMecel, eclM He Jl0Ka3aHa HEBO3MOXKHOCTb HX
00pa30BaHNs BHYTPH 3aLIUIIAEMOT0 00BEKTA.

T.4 3aBucuMocts ¢axTopa TYpPOYJIeHTHOCTH OT YCJOBHH pa3BUTHSI B3pbIBa B
TEXHOJOTHYeCKOM OOOpYI0BAHHU C Ta30NapoBbIMH CMeCSIMH NPH TOYEYHOM HCTOYHHKeE
3a:KUTraHus

T.4.1 3aBucumocth (akTopa TYpOYJIEHTHOCTH OT YCIIOBHH pa3BUTHS TOPEHUs, HCXOAS U3
CETOJHSIIITHETr0 YPOBHS 3HaHUH, MOXET OBITh MPeCTaBIeHa JUIS MOJBIX OOBEKTOB (hOpPMYJIION

F Mo —T
x=(1+aiV) 1+(12‘— as +a4-u

v/ 0.667 Mo -2 ) (T-4)

TIe a;, ds, a3 ds — SMIHPHYECKUE K0 UIMEHTHI, onpeaensemMsble mo tadmwme T.1.

Tabauna T.1— DMnupudeckure Ko3PpUIMERTHI 1)1 pacueTa GpakTopa TypOyJIeHTHOCTH

VYcnoBus pa3BUTHS TOPEHUS Omnupuyeckre K03 PUIHEHTHI

aj ar as ay
O6weM cocyma V 1010 m°, crenens merepmermanoctu (0,15 4 1,0 0,0
F/V*7 10 0,25
O6wem cocyna V 10 200 m°, 1 <70, < 2:
HaYaJbHO OTKPBITHIE COPOCHBIE CEUCHUS 0,00 0 2,0 0,0
HaYaJbHO 3aKPBITBIE COPOCHBIE CEUCHUS 0,00 0 8,0 0,0
O6meM cocyna ¥ 10 200 M*, 2 < Ty, < TTe :
HaYaJIbHO OTKPBITHIC COPOCHBIC CCUCHUS 0,00 0 0,8 1,2
Ha4YaJIbHO 3aKPBIThIE COPOCHBIC CEUCHHUS 0,00 0 2,0 6,0




O6bem cocyna V mo 10 M*; cTeneHs HErepMETHYHOCTH
F/V® 110 0,04; Hanu4ue cOpocHOro TpyOoIpoBoa,

1<my, <2:
0€3 OpOIICHUS UCTEKAIOINX ra30B 0,00 0 4,0 0,0
C OpOILIEHHUEM HCTEKAIOIIUX ra30B [0,15 4 1,0 0,0

D Jlnst oTCYTCTBYIOIMX B TaGNUIE YCIOBHH Pa3sBUTUS TOPEHUs, HAPUMEP Ui 0GODPYHOBAHUS
o0bemMoM Gonee 200 M°, (akTop TypOYIEHTHOCTH ONPENEIAIOT OJKCIEPTHO. B TakWx cCilydasx
(o6nexThI 00BEMOM Gostee 200 M?, OGBEKTHI ¢ BHYTPEHHHMH DJIEMEHTAMH M CTPYMHBIM M IPyTHMU
BUJAMH 3QKHTaHUS, & TAKXKE WHEPHUOHHBIMU COPOCHBIMH JJIEMEHTAMH MW T.II.) OMNpEJeIeHUE
0e30MacHON IUIOLIA[IM Pa3repPMETH3ALUKN CICIYET OCYLICCTBIATh C HCIOJB30BAHUEM MPOrPaMM
pacyera AMHAMHUKH B3pbIBa

Jlns mosbIX annaparoB 00beMoM Menee 1 M* akTop TypOyJIEHTHOCTH §, cOCTaBseT ot 1 1o 2.

C poctom oObema amnmapara (pakTop TypOYJIEHTHOCTH YBEIWYHMBACTCS M UIS TOJBIX amlllapaToB
obbemMoM okono 10 M® cocTaBnser oT 2,5 M0 5 B 3aBUCHMMOCTH OT CTENEHH HETEPMETHIHOCTH
(otHomenue F/V **7) anmapara.

Jls cocymos o6seMoM 10 200 M pasmudHON (GOPMEI ¢ HE3HAYMTENBHBIMA BCTPOCHHEIMU BHYTPb
aJIeMeHTaMU (PaKTop TYpOYJIIEHTHOCTH HE MPEBBILIAET, KaK MPaBUiIo, 8.

T.4.2 Bnustaue GopMeI anmapara

Jns anmapaToB C COOTHOIIGHHEM [UIMHBI K JuamMeTpy 1o S5:1 MOXHO cuurtarh, 4To (opma
anrapara He BIUET Ha 3HaueHue (akTopa TypOyJIEHTHOCTH, T.K. YBEJIMYCHNE OBEPXHOCTH INIAMEHH
U3-332 €ro BBITSTUBAHUS 1O (OpME ammapaTa KOMIEHCHPYETCS YMCHBIIEHHEM IIOBEPXHOCTH B
pe3yJbraTe Oosee paHHEro KacaHus INIAMEHH CTEHOK COCYAa.

T.4.3 BrnusiHue Ha4yanpHOM repMeTH3aliy anmnapara

Jlns monmbIxX anmaparoB o6bemMoM 10 200 M ¢ HadalbHO OTKPHITBIMA COPOCHBIMM CEYCHHAMH,
HampuMep JIIOKaMH, 3HaueHHe Qakropa TypOYJIEHTHOCTH, KaK IPaBWIO, HE MpEBBIIAeT 2, st
annapaToB ¢ HA4YaJIbHO 3aKPBITBIMH COPOCHBIMH CEUEHHSIMH (MEMOpaHbI, pa3repMeTH3aTOphbl U T.1.)
He IpeBbIIIaeT §.

T.4.4 BnusiHue cTeNeHN HErepMETHYHOCTH arnmnapara F/

VBenndenue creneHu HerepMeruunoctu F/V %7 g 10 pas or 0,025 mo 0,25, 4To paBHO3HAYHO
YBEJIMUCHUIO TUIONIaAN pasrepMmerusanuu B 10 pa3 Juis OJJHOTO W TOTO e ammapara, MPUBOIUT K
BO3pacTaHuIo (pakTopa TypOYJIEHTHOCTH B 2 pa3a (s ammapatoB o0beMoM okoio 10 M° ¢ 2,5 1o 5).

T.4.5 BnusiHMe MakcHMalbHO JOMYCTHMOIO [aBJICHHWS B ammapaTre (KOpPpeIupyeT ¢ BIMSHHEM
JIaBJICHUS Pa3repMETH3AINN ).

[Ipn yBenWYeHWM OTHOCHTEIHHOTO MAaKCHMAaJBHO JOITYCTHMOTO JIaBJICHHWS BHYTPHW armapara

J 0667

(mpouHOCTH ammnapara) B auanazone 1 < T, < 2 daktop TypOyneHTHOCTH He M3MeHsiercs. C pocToM

OTHOCHTEIIEHOTO MAaKCHMAaJbHO IOIyCTUMOTO JMdaBICHHS BBINE T, > 2 (D0 Ty =TC¢ ) aus

HayaJIbHO OTKPBITBIX COPOCHBIX cedeHHH (aktop TypOyneHTHocTH cHWXaercs ¢ 2 go 0,8, mis
HayaJIbHO 3aKPBITHIX — € 8 110 2. DTOT pe3yibTaT corjiacyeTcs ¢ (PU3NYECKHMHU MPECTABICHUSIMHU O
TOM, YTO TpH OOJIbIIEM 3HAYEHHU NABIICHUS, KOTOPOE BBIICPKMBACT ammapaT, MEHbIIE IUIONIAIb
COpPOCHOTO CeueHusi, a CJeJ0BaTeIbHO, (PPOHT IUIAMEHH MOABEPraeTcsi MEHbIIEMY BO3MYIIAIOIIEMY
BO3EHCTBHIO.

T.4.6 Biusiame yCcIoOBHiA HCTCUYCHHS

Ecnmn umcredeHune roprodeil cMecH W TPOAYKTOB CrOpaHHs OCYILIECTBIISICTCS dYepe3 cOpOCHOM
TpyOOIIPOBOA, PACIIOJIOKEHHBIH 33 Ppa3repMETH3MPYIOINM 3JIEMEHTOM M HMEIOIUHA JraMerTp,
NpUOJIM3UTENHLHO PAaBHBIA TMaMETpy COPOCHOTO OTBEPCTHS, TO 3HaueHHE (akropa TypOyJIEHTHOCTH
BHE 3aBHCHMOCTH OT o0beMa cocyga a0 10—15 M’ npuHuMaercsa paBHBIM 4 (WIS COCYIOB €O
crenenpio Herepmerwunoctd F/V 7 okomno 0,015— 0,035, korna ocHalleHHE COCYI0B COPOCHBIM
TpyOOIIPOBOZIOM OIPaBJAHO MO COOOPAKEHUSM PasyMHOI'O COOTHOLICHHS XapaKTepHbIX pa3MepoOB
cocyna M TpyOOnpoBo/ia) MpH YCJIOBHU TCpyy < 2.

[Ipn ocHamieHWM CHCTEMBI pa3repMeTH3allMd OPOCHTENIEeM WM JIPyTUM  aHAJIOTHYHBIM
YCTPOWCTBOM, YCTAaHOBJICHHBIM B TpPYOONPOBOJE HEIOCPEICTBEHHO 3a pPa3repMeTH3aTOpOM s
MoJIaYM XJaJareHTa B MCTEKAMONIyl0 W3 armnapara CMech, (akTop TypOYJIEHTHOCTH NpPUHHMAeTCs
TakUM K€, KaK TIpH WCTEYCHWH HEMOCPEACTBEHHO W3 ammapara B aTtMmocdepy. Oddexr
WHTEHCU(UKALMK TOPESHUsl B ammapare Ipu cOpoce ra3oB uepe3 TPYyOONpOBOJ HCUe3aeT IpH
YBEIUYEHUHU AaBieHus pazrepmerusanuu a0 0,2 Mlla npu nayaneHoM nasinenuu 0,1 Mlla.

T.4.7 Bmusaue ycnoBuil pasrepMmern3anni «MrHOBEHHOE» BCKPBITHE COpPOCHOTO CEYEHHS
MIOBBIIIAET BEPOSITHOCTh BO3HMKHOBEHHS BHODPAIIMOHHOI'O TOPEHHs BHYTpPH ammaparta. AMIUIMTyAa B



aKyCTHUYECKOI BOJIHE BUOpAMOHHOIO TropeHust Moxet aocturath +0,1 MIla. [lepememnBanue cmecw,
HaIpuMep BEHTHISTOPOM, IIPUBOIUT K YMEHBIICHUIO KOJIICOAHUH TaBICHUS.

T.4.8 BriusHue npensaTcTBUN U TypOyIH3aTopoB

Bonpoc o BIMSHMM pa3iMYHBIX MPEMSATCTBHN, PACIONOKEHHBIX Ha IIYyTH pPacHpOCTPaHCHUS
IUTAMEHH, U TypOYJICHTHOCTH B CMECH Tiepel] ((POHTOM IUTaAMEHH SIBIISIETCS OIHUM H3 OTPEACIISIONINX
B BblOOpe (Qakropa TypOysneHTHOCTH. HamOonee mNpaBHIBHBIM METOIOM OIpEAeTeHus (akropa
TypOyJICHTHOCTH TIpH HAJWYMW BHYTPH alliapaTa CIOKHBIX HPETATCTBUH U TypOyJTM30BaHHON cMecH
MOXCT CUHUTATBCA MCTO/, OCHOBAHHBIA Ha CpaBHCHUU pacquHoﬁ u 3KCHepI/IMeHTaHLHOﬁ JUHAMHUKHU
pocTa naBieHus (3aBUCHMOCTh JIaBICHHE — BpEMs).

Nmeromuecss maHHBIE YKa3BIBAIOT, YTO YCKOPEHHWE IUIAMEHHM HA CIIEHUAIBHBIX TPETATCTBIIX
JocTHraer y ~ 15 u Gonee yxe B cocyaax 00beMoM okono 10 m>,

s yriieBoopoIOBO3IYIIHBIX CMECeH TypOyJIeHTHOE paclpOCTpaHEeHHE IIAMEHH C aBTOHOMHOM
reHepanyeil TypOYJICHTHOCTH BHYTPH 30HBI TOPEHHS XapaKTEPH3yeTCs MaKCHMAaIbHBIM (haKTOpOM
TypOYJIEHTHOCTH, OKOJIO ¥ = 4.

[Ipu nckyccTBEHHO cO3AaBaeMOil M30TPOMTHOM TYpOYJICHTHOCTH MaKCHMallbHOE 3HaUeHHE (hakTopa
TypOyJIEHTHOCTH IIPU TOYESYHOM 3a)KMI'aHWM He npeBblmiaeT 4—o6. [lanbHellnee yBeInYeHnue CTeNeHN
W30TPONHON TYpOYJIEHTHOCTH NPUBOAMT K TallIeHUIO IIIAMEHH.

I[J'[S[ COCYZOB CO BCTPOCHHBIMHU U IMOJABUXHBIMH JJIEMECHTAMH, BJIHUAHHUE KOTOPBIX Ha 3HAYCHUC
¢daxkTopa TYpOYJIEHTHOCTH HE MOXeT OBITh B HACTOSIEe BpEMs OLEHEHO, HalpuMep C
WCTIONB30BaHNEM  JIUTEPATypHBIX JAaHHBIX WM OKCHEPTHBIM  METOAOM, BEIOOp  (akropa
TypOyYJIEHTHOCTH JTOJDKEH OTpaHMYMBATHCS CHU3Y 3HaueHHeM y = 8.

T.4.9 KoadppummenT pacxoma p

Koaddumument pacxoma | SBISETCS SMIHPHYSCKUM KOIPQPHUINEHTOM, yYUTHIBAIOIINM BIUSHHE
peaTbHBIX YCIIOBHM HCTEUCHHS Ha PacXoJl Tasa, OINPENEICHHBIA IO HW3BECTHHIM TEOPETHYCCKIM
MOJICITEHBIM COOTHOIICHUSIM.

Jns mpenoXpaHUTENbHBIX MEMOpaH M Pa3repMEeTH3UPYIOIIUX YCTPOWCTB C HENOCPEICTBEHHBIM
cOpocoM TPOJYKTOB cropaHusi B atmocdepy, kak mpasmwio, u = 0,61. Ilpm Hammumm cOpPOCHBIX
TpyOompoBooB 1 ot 0,4 mo 1 (Birowass ciy4aid ¢ Tojadeil XJaJgareHTa B TPYyOOIpPOBOJ
HEMOCPEICTBCHHO 32 MEMOPAHOiA).

3HaueHue koddduimeHTa pacxoia Bo3pacTaeT B yKa3aHHOM JIMaNa3oHe C YBEIUUYECHHEM CKOPOCTH
HCTEYEHHS U TEMIIEPATYPhl HCTEKAIOLIETO T'a3a ¢ pocTOM (akTopa TypOyJIEHTHOCTH.

[Ipom3Benenne KodpUIMEHTa pacXoAa Ha IUIOMAAb pa3repMeTH3alNK [WF TPenCcTaBiIseT co0oi
3¢ GEeKTUBHYIO TUIOIAAb Pa3repMeTH3alnu.

T.4.10 Ananor npunnuna Jle Illarense-bpayna CornacHo kputepuaibHoMy cooTHomenuto (T.1)
OTHOCHTEIIbHOE M30BITOYHOE JTaBIICHHE

(Ttm — D {LT . (T.5)

uwF

TeopeTrnueckne u 3KCIIEPUMEHTAIbHbIE HCCIEIOBAHUS MIPOLEcca CrOPaHus ra3a B HErepMETHYHOM
cocyie TIO3BOJMIIN yCTaHOBUTE aHanor npuHimma Jle [Ilarense-bpayna: razognHammka ropeHns rasa
B HETePMETUYHOM COCYJE pearupyeT Ha BHEIIHee M3MEHEHHE YCIOBHI MPOTEKaHHs IMpoIecca B TOM
HarpasJIeHNH, TIPH KOTOPOM 3(p(heKT BHENIHEro Bo3/eiicTBUs ocnadnsercs. Tak yBenndyeHue ¢ Iebio
CHIDKEHUS JaBJeHMs IUIomann pasrepmermsanuu F, 10 pas B cocyme oOovemom mopsmka 10 M
COINIPOBOXKIAETCS yBenuueHueM Qakropa TypOynmmsamuu B 2 paza. Dusnyeckoe 0OBSICHEHUE
HaOII0]aeMOr0  SIBJICHHSI JIOCTATOYHO TIPOCTOE: C YBEJIUMYCHHEM IUIOIAAM  pasrepMeTH3aluu
BO3pacTaeT BO3MYIIAMOIIee BO3ACHCTBUE HA ()POHTE IITAMEHH.

N30bITOYHOE [JaBICHHE KOPPEIUPYET COMIACHO KpuTepuaibHOMy cooTtHomienuto (T.5) ¢
otHomenueM (y, / W)°, a He mpocTo ). Kak IoKa3almu HCCIeTOBaHMs, YMEHBIICHHE pa3Mepa SUeHKH
TypOyIH3UPYIOLIEH PemIeTKH, MPUBOASIICH K Bo3pacTanuio ¢akropa TypOymm3anuu B 1,75 pa3za (c 8
o 14), compoBoXIaeTCsl CYIIECTBEHHO MEHBIIMM yBETHYCHHEM OTHOIICHUS y /| — jwmb B 1,11
pa3a. Cka3aHHOEe HEOOXOAMMO YUHTHIBATE IpU (haKTOpe TypOYIEHTHOCTH ) = 5.

T.5 Onpenenenne HOPMAJILHOM CKOPOCTH pacnpocTpaHeHuss  IUIAMEHH M
TePMOIUHAMHYECKHX TAPaAMeTPOB

T.5.1 HopmanbpHas CKOpPOCTh XapaKTEpU3YeT PEaKIUOHHYIO CIIOCOOHOCTh TOPIOYHMX T'a30BbIX
cMecell npu  (QPOHTAIBHBIX  peXHMax ropeHus. Haubonee  IEpCHEKTUBHBIM  SIBISIETCS
3KCHepI/IMeHTaHBHO-paC‘-ICTHLH\/'I METOZ OITHMH3AINH, HOSBOJ’IH}OIHI/Iﬁ ONpCACIATE HOPMAJIbHYIO
CKOpPOCTh B OOMOE MOCTOSHHOrO 00beMa B IIMPOKOM JHana3oHe TEeMIIepaTyp M AaBieHuid. Mertox
m3noxer B [OCT 12.1.044.

Bxonsmas B kpurepuansablie cootHomenus (T.1) u (T.2) B cocraBe kommekca AHOpMaIbHAS



CKOPOCTb PACIIPOCTPAHCHUS IJIIaMCHU Sui Opu AaBJICHUHU U TEMIICPATYPC, COOTBCTCTBYIOIINX HavYaly

pa3BUTHUS Mpoliecca TOPEHUS, MOXKET OBITh OINpEAeiIeHa 3KCIEPUMEHTAIbHO WJIM B3Ta M3 HAy4HO-
TEXHUYECKOHN NUTepaTypsl, MPOIIEAIeH OI[eHKY JOCTOBEPHOCTH NMpPHBEIEHHBIX B HEW JaHHBIX. Eciu
JTaHHBIE TI0 HOPMAJIBHOW CKOPOCTH IPH XapaKTEPHBIX JJIS TEXHOJIOTHYECKOTO MpoIiecca JaBIeHHS p U
Temnepatype 7 OTCYTCTBYIOT, TO B OrPaHHMYEHHOM JHala30HE OSKCTPAMONAIMH  MOXKHO
BOCIIOJIB30BATHCS IS OLCHKH POpMYIT0it

s (=) (1Y) T6
Su SUO(POJ [Toj 7 o

rac Sui — HU3BCCTHOC 3HAYCHHUC HOpMaJ’ILHOﬁ CKOPOCTHU IIPU AABJICHUU po U TEMIICPATYPE To;

1 ¥ M — COOTBETCTBEHHO OapW4ecKHuil ¥ TeMIepaTypHBIi ITOKa3aTelH.

B puanazone paenenuit or 0,04 mo 1,00 MIla u temmeparyp ot 293 nmo 500 K pgns
CTEXHOMETPHUYECKIX CMECell MeTaHa, MpOolaHa, TCKCaHa, TeNTaHa, alleToHa, H30MPONaHoia u OeH307a
C BO3QYXOM OapuuecKuil IOKa3aTelb C pPOCTOM JaBJICHUS W TEMIIepaTypbl CBEXel cMmecu
YBEIMUMUBAETCSI U HaXOAuTcsa B nuana3zoHe ot 3,1 mo 0,6. [Ipu 3HaueHUSX AaBIEHUS U TeMIEpaTyphl,
OJIU3KKX K aTMOC(EPHBIM, OApUUECKUN U TEMIIEPATyPHBIN MOKA3aTeH ISl TOPIOYMX MAPOBO3YIITHBIX
cMeceid MOTYT OBITh IPUHSATHI B IEPBOM MTPUOJIMIKEHUH COOTBETCTBEHHO paBHbIMU 1 = -0,5 u m = 2,0.

T.5.2 TepMmoguHamuueckue mapameTpbl Ei, T.,y» ONPENensioT TePMOJAMHAMHUYECKUM PacueToM,
HampuMep Ha KOMIBIOTEPaX M0 U3BECTHBIM METOUKAM.

Koaddrmment pacumpenust E; paBeH 1mo omnpeneineHuto

M;Ty,
1 MbiTui s

rae Tb n Mb — COOTBCTCTBCHHO TCMIICPATypa U MOJICKYJIsSIpHAsA MaccCa IIPOAYKTOB CrOpaHHsA
i i

roproyeit cmecH.
MonexkynsapHyr MacCy CMECH HUACaTbHBIX Ta30B M, KI/MOJIb, ONIPEIEIISIOT 10 hopMyiie
M=> M.n;
Mg )
rae M; v nj — COOTBETCTBEHHO MOJICKYJIIpHAs Macca U MOJIbHASL 10JIA j-TO KOMIIOHEHTa CMECH.
Koaddumment pacumpeHust MOKET OBITh TaKKe ONPEAeIeH U3 MPHONMKECHHOTO YPaBHEHHS
T, —1
_ S
E;=1+—. (T.8)
Tb

Tabmuna T. 2 — Pe3ynprarhl pacuera 3HAYCHUH Te,Yb, Ei, Tbi nu S, U1 HEKOTOPBIX

CTEXMOMETPUYECKUX Ta30MapoBBIX cMeced mpu HadambHOM pgaBienuu 0,1 MIla u Temmepatype
298,15 K

Toprouee @opmyna | @, % 00. T o E; Tbi Se, /11
Meran CH, 9,355 8,71 1,25 7,44 2204 0,305
[pomnan CsHs 3,964 9,23 1,25 7,90 2245 0,320
n-T'excan CeHi4 2,126 9,38 1,25 8,03 2252 0,290
n-T'enrran C/Hie 1,842 9,40 1,25 8,05 2253 0,295
Aneron C;HO 4,907 9,28 1,25 7,96 2242 0,315
Wzonpomanon C;H:O 4,386 9,34 1,24 8,00 2220 0,295
Benzon CsHs 2,679 9,30 1,25 7,99 2321 0,360

B Ta6n1/1ue T2 HpI/IBeI[eHbI pacchTaHHme Ha KOMHI)IOTepe 3HAUYCHUA TepMO}II/IHaMI/I’{CCKI/IX
MapaMeTPOB JUIsl HEKOTOPBIX CTEXMOMETPHUYCCKUX Ta30MapOBBIX CMECEH B MPEAMOJIOKCHHH, YTO
MIPOAYKTHI CTOPAaHUS COCTOAT U3 cienyromux 19 komnoneHToB B razosoit daze: H,, H,O, CO,, N,, Ar,
C, H, O, N, CO, CHs, HCN, O,, O;, OH, NO, NO,, NH;, HNOs. Crexuomerpuieckasi KOHIIEHTPAIIHS
TOPIOYETO (c; B BO3AYXE CPEIHEH BIAXKHOCTH OIPEEsIach 110 U3BECTHOH hopmyrie

_ 100 o
Per 4,84453 +1° (T.9)
rme f — crexuoMmerpudeckuii Kod()(HUIMEHT, paBHBIH KOJIMYECTBY MOJIEKYJ KHCIOpOJa,

HGO6XOI[I/IMBIX AJIA CropaHus O,E[HOI>'I MOJICKYJIbI TOPHOYCTO.



JUis MHOTOKOMIIOHEHTHBIX CMECed M cMecei, IpoBeJeHHEe pacueToB MO KOTOPHIM IO TEM WM
HWHBIM IIPUYHWHAM BBI3BIBACT TPYAHOCTH, OMPCACITICHNE MaKCUMAJIBLHOI'O OTHOCUTCIIBHOI'O AaBJIICHUA Tic,
a CclenoBarelibHO, U Kod(duuueHra pacmupenus FE; mno ¢opmyiae (T.8) mpoBomar mo
cootBetcTBytomeit Mmeroguke [OCT 12.1.044.

T. 6 @opmyabl AasA pacuera 0e30MaCHOIl IJIOLIAAU pa3repMeTH3alUU 000PYAOBAHUS H
NMOMeLIeHHI, B KOTOPBIX 00pamaeTcsi ropovas NbLIb

T.6.1 Pacuer Ge3omacHOil IIOMAAN pa3repMETH3AMH HU3KONPOYHBIX 3aMKHYTHIX 00OJIOUYEK, He
BBIJIEp)KUBAIONINX M30bITOYHOE NaBienue ceeiie 10 klla, npouszBonurcs o Gpopmyse

F=CF, /PY> (T.10)

max u

roe F — Oe3omacHas IUIONMIAAb Pa3repMETH3alUU (CyMMapHas IUIOMIAb JIETKOCOpPachIBACMBIX
TOKPBITHIA), M?;

C — KoHcTaHTa, onpenenseMas 1o Tadmurme T.3;

Fs — momans BHyTpEHHEN MOBEPXHOCTH 3aMKHYTOMH 0G0JIOUKH, M7

Pmax u — MakcUManbHO JOIYCTHMOE HW30BITOYHOE JaBIICHHWE B3PHIBA IBUIM B 3aNIHINACMOM
o0BeMe TIPU HATMYNH UCTEUSHHS yepe3 cOpoCcHBIe oTBepcTHs, Klla.

VYpoBeHb B3pBIBONOXKAPOONACHOCTH MBUIM 3aBUCHT OT MHJEKCA B3pbIBOMOXKapoomacHocTd K u
ompenensiercs o tabmume T.4.

Tab6muua T.3 Tab6nuna T.4
YpoBeHb C, xI[1a% Jwnarma3oH 3Ha4YeHHI HHIEKCA YposeHnn
B3PBIBOIIOKAPOOIIACH B3PBIBOIIOYKAPOOTIACHOCTH ITBLTH, | B3pBIBOIIOKAPOOTIACHOCT
OCTH MBUIA MIla - m/c M TBLIN
1 0,26 0<K,<20 1
2 0,30 20 <K, <30 2
3 0,51 30 < K, 3

YnenpHas mMacca JIerKocOpachlBAeMOTr0 MOKPHITHS, KaK MPaBWiIO, HE NOJDKHA MpeBbimaTh 4,0 Kr/
M2

T.6.2 Pacuer 6e30macHO IUIOMIAM PA3repMETH3AIMN BBICOKOMPOYHBIX 3aMKHYTHIX 00O0JIOYECK,
HAXOJSIINXCS MOJT IAaBJICHUEM, OJHM3KUM K aTMOC(HEPHOMY, BBIACPKUBAIONINX H30BITOYHOE IABIICHHUE

cebie 10 kx[1a, mpousBoautcs 1o GopmyIe
F=aV?%%6 987K )?(001P,, . , ).

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

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

¢ =-0,687 exp(0,00223 Ps,);

K, — wnnmekc B3prIBonoxkapoonacHoctr meimm, MIla - M/c;

P,,, — u30BITOYHOE aBIeHNE BCKPHITHA cOpocHOTO cedenus, Klla;

V — 00beM 3aIumaeMoil eMKoOCTH, M>.

O6mnactp npumenenus pacuera o ¢popmyie (T.11)

L/D<5;

1 <V <-1000;

10 < Pmax u < 200;

5 <Ky < 60;

Peu > 5;

Pmaxu - Py, >5

95 < P: <120,

rae L, D — cOOTBETCTBEHHO JIMHEHHBIN U TIOTIEPEYHEIH pa3Mepbl 000JI0UKH, M;

P; — abcomoTHOEe HayanbHOE JaBJIEHHE TOpIOYEi cMecH B ammapare, Mpd KOTOPOM IPOUCXOJHT
MHHALMKpOBaHue ropenus, klla.

VenbHas Macca 3alopHOTO 3JIEeMEHTa, Kak MpaBuiIo, He JokHa npesocxoauTh 12,0 kr/m” Tlpu
HCO6XOHI/IMOCTI/I YCTaHOBKHU C6pOCHI)IX KaHaJIOB HMX JIUaMETPp OOJDKECH ObITh HE MeEHee ArnaMeTpa
COpPOCHOTO OTBEpPCTHS TPH MHUHHMAJIBHOH AJIWHE M KOJWYECTBE HM3THOOB. YCTAaHOBKAa COPOCHOTO
KaHaJla MPUBOJUT K CYIECTBEHHOMY POCTy TpeOyeMOU BEIHIHHBI Pmax u.

T.7 ®opmyssl And pacdera 0e30maCHON ILIOINAAM pa3repMeTH3allid 000PYAOBAHUS M
NoMellleHHii, B KOTOPBIX 00palaTcs ru0puaHbie CMecH

Juis ruOpuaHO B3pBHIBOOMACHON CMecH (TOPIOYEro ra3a ¢ TOproucil MBUIBI0) pacdeT BEIyT IO
0oJiee OmacHOU KOMIIOHEHTE (OOBIYHO ra3y).



IIpumep

JanHble 11 pacuera

TexHONMOrHYECKHii anmapar 06beMoM 12 M® paccumTan Ha MaKCHMAILHOE H3OBITOYHOE NABJICHUE
0,2 MIla (abcomotHoe nmaBiuenme 0,3 MIla) m mpenHasHaueH mis pabOTHl MpH aTMOCHEPHOM
JTABJICHUH C COJIEpIKAIllell alleTOH peakIHOHHOW Maccoi. AmmapaT umeer pybamky oborpesa (80 °C).
Heobxoxnmo ompepennTh Oe3omacHylo IUIOmanb pasrepMmerusanuu. HopmanbHas CcKOpOCTb
pacIpocTpaHeHHs IUTAaMEHN HanboJIee OMacHOH CTEXHMOMETPUUCCKON alleTOHO-BO3AYIIHON CMECH MpH
atMochepHoM namieHun u Temreparype (298 K) cocraBmser 0,32 wm/c. CremoBaTenbHO, MNPH
temnepatype B ammapate 80 °C (353 K) MakcumanbHas HOpMaJIbHAsh CKOPOCTh PacIpOCTPAHCHUS
m1amMeHu B cootBeTcTBuu ¢ (T.6)

S, = 0,32 (353/298)* m - ¢! = 0,45 m/c.

Jis cTeXHoMeTpHYecKOr ameToHO-BO3AYIIHOM cmecn . = 9,28; Ej = 7,96; M; = 58 - 0,05 + 28 -
0,95 = 29,5 kr/mons. Tak kak 7. = 0,3/0,1 = 3 npesblmacT 3Ha4YeHHE 2, TO ISl BBIYHCICHHS
0e30MacHON TUTOIAAN pa3TepMETH3AHK BOCIIONB3YEeMCSl KpUTepHaTbHBIM cooTHomeHueMm (T.2).

Bripakenue i1 komruiekca nogobust W B coorBerctBuu ¢ (T.3) u onpeneneHHbIMU 3HAYSHUSIMA Sui
u M; MOXeT ObITh 3aIMCaHO B BUAE
1 F 8314-353 1
— M . ~ 28uF |
3/36-314 120667 295 045

rae F— niomans pasrepMeTH3aluH, M-,
CrnemoBatenbHO, KpuTepruanbHoe cooTHomeHue (T.2) oTHOCuTeNnsHO £/ MOJKHO 3aIicaTh B BUJIE

Fo % 09 (928-3) o0 x

n 28 /796 n

C yBenMYEHHEM CTENEHH HETEPMETUYHOCTH cocyaa obbemom okoio 10 m® F/V**7 or 0,025 no
0,25 3Hauenue paxTopa TypOYISHTHOCTH Bo3pacTaeT oT 2,5 mo 5. [Ipemmonoxum, 9to § ~ 2,5 mpu
= 1. Ilpu 5TOM MHMHMMaNbHas MIOmMaAb pasrepMerusauu F = 0,175 M, a smaunt F/V*7 = 0,03.
IMocnemHee MOATBEPKIAET, uTO 3HaueHHe (pakTopa TypOyJNEHTHOCTH BBHIOPAHO MPABHIIBHO.
JleHCTBUTENBHO, € Obl MBI MPEATIONOKMIIM, YTO ¥ = 5, TO TOJYYMJIM Obl CJMIIKOM HH3KOE IS
TaKol crenenu TypOyaeHTHOCTH 3Hauenue F/V* = 0,06 (mecto 0,25). Urak, Ge3omacHast miomais
pasrepMeTH3alMi COCTABNsAET B AaHHOM ciydae 0,175 M?%, 4TO PaBHO3HAYHO COPOCHOMY OTBEPCTHIO
nuametpom 0,47 m.

I[IPUIIO)XEHUE YV
(pexomerndyemoe)

TPEBOBAHUSA K TPOTUBOIIO)KAPHBIM ITPEI'PAJIAM

Y.l K mnpoTuBomoXapHBIM IIperpagaM OTHOCAT MPOTHBOIOXAPHBIE CTEHBI, IEPETOPOJKH,
MIEPEKPHITHUS, 30HBL. TAMOYPBI-IIUTIO3bI, TBEPH, OKHA, JTIOKH, KJIAMlaHbI.

ObnacTe MpUMEHEHHS MPOTHBOMOXKAPHBIX Tperpana ycranosieHa B CHull 2.01.02 gactu 2 [I]. V.2
THIBI IPOTUBOIIOKAPHBIX TIPErpaj ¥ UX MUHUMAJIBHbIE IIPEeNbl OTHECTOMKOCTH ClIeqyeT IPUHUMATD
mo tabmuue VY.1. IlpoTmBOmOXapHBIE CTEHBI, MEPETOPOAKH, MEPEKPHITHS, KOHCTPYKIHH
NPOTHBOIIOXKAPHBIX 30H ¥ TaMOypOB-IIUTIO30B, a TaKKe 3allOJIHEHWE CBETOBBIX IIPOSMOB B
MIPOTUBOIOXKAPHBIX MPETPaiaX JODKHBI BBIMOIHITHCS U3 HETOPIOYMX MaTepHaJIoB.

Tabnuma Y.1
IIpoTuBONIOKapHBIE MTPErpaabl Tun npoTUBOINIOKAPHBIX MuHuMalbHbIN npenen
Mperpaj Wiu X 3JIEMEHTOB OTHECTOMKOCTH
IIPOTHUBOIIOXKAPHBIX

TIperpaj uiu ux
9JIEMEHTOB, 4

[IpoTHBOIIOXKapHBIE CTEHBI 1 2,50
2 0,75
[IpoTrBONOXapHBIE MEPETOPOIAKI 1 0,75
2 0,25
IIpoTuBONOXapHBIE MEPEKPBITUS 1 2,50
2 1,00




3 0,75
IIpoTrBONIOXKapHBIE ABEPU U OKHA 1 1,20
2 0,60
3 0,25
IIporuBonoxapHsie BOPOTA, JIIOKH, 1 1,20
KJIanaHbl 2 0,60
TamOypBI-1IUTIO36I
DneMeHTH TaMOypOB-IILTFO30B:
MIPOTUBOIOXKAPHBIE IEPETOPOAKI 1 0,75
NIPOTUBOIIOKAPHBIE IIEPEKPBITUS 3 0,75
IPOTHUBOMOXKAPHBIE ABEPU 2 0,60
[IpotuBomoxapHbIe 30HKI (cM. 3.13) 1 -
OneMeHTHI TPOTHBONOXKAPHBIX 30H:
MIPOTHBOIIOYKAPHBIE CTEHBI, OTIICIIIONIIE 2 0,75
30HY OT MOMEUICHUI TTOXKAPHBIX OTCEKOB
NIPOTUBOIIOKAPHBIE IIEPErOPOLKH BHYTPHU 2 0,25
30HBI
KOJIOHHBI - 2,50
TIPOTHUBOIIOKAPHBIE TIEPEKPHITUS 3 0,75
3JIEMEHTBI OKPBITHS - 0,75
HapY’>KHbIE CTEHBI - 0,75

Jomyckaercss B NPOTHBOMOXKAPHBIX [BEPAX M JIIOKAX IEPBOrO M BTOPOrO THUIOB IPUMEHSTH
JIPEBECHHY, 3alIUIIEHHYIO CO BCEX CTOPOH HErOPIOUMMH MaTepHalaMy TOJIIMHON He MeHee 4 MM HUIIH
MOJIBEPTHYTYIO TJIyOOKOW TPONMHWTKE aHTUINHPEHAMHM WIM JAPYrod OrHE3alluTHOW o00paboTke,
o0ecrieunBaroIe e COOTBETCTBIE TPEOOBAHUSIM, MIPEABSIBIAEMBIM K TPYAHOTOPIOYUM MaTepUaiaM.

JIOHyCKaeTCSI B Ka4YCCTBC IPOTUBOIIOXKAPHBIX TIMPUMEHATH IEPETOPOAKU W3 THUICOKAPTOHHBIX
JMCTOB C KapKacoM M3 HETOPIOYHX MaTephalioB, C MPENENIOM OTHECTOMKOCTH He MeHee 1,25 4 s
meperopofok mepBoro tuma u 0,75 4 — A mMeperopoJoK BTOPOTO THIIA. Y3JIBI CONMPSKEHHS ITHUX
MEPEeropofoK C APYTUMHU KOHCTPYKLHUSMH JOJKHBI UMETh Mpefien OrHecToiikocTd He MeHee 1,25 u
0,75 94 COOTBETCTBEHHO.

V.3 Ilpenen orHecTOMKOCTH NMPOTHBOMOXKAPHBIX ABEpeil M BopoT ciexayer omnpeneiats no I'OCT
30247.2, a mpOTHBOIIOXKAPHBIX OKOH, JIIokoB U kiananoB o 'OCT 30247.0 u TOCT 30247.1. IIpu
3TOM HpEAENbHBIE COCTOSHUS 0 OTHECTOMKOCTH A OKOH XapaKTEPH3YIOTCSI TONBKO OOpPYLIEHHEM U
moTepei IUIOTHOCTH, a /s MPOTHBONOXApPHBIX JBepel JMQPTOBBIX INAaXT —  TOJBKO
TEIION30IMPYIOIIEii CTOCOOHOCTBIO M MOTEPEH INIOTHOCTH ABEPHOTO MOJIOTHA.

Y.4 B mnpoTHBOMOXApHBIX CTEHaX IEPBOTO M BTOPOTO THIOB CIEAYET MpEdyCMaTpuBaTh
IIPOTUBOMNOXAPHBIE JBEPHU, BOPOTA, OKHA U KJIATIaHbI COOTBETCTBEHHO IEPBOI0 U BTOPOTO THUIIOB.

B nportuBonoxapHbIX Neperopoakax MepBoro TUIa CleAyeT IpeaycMaTpuBaTh IPOTUBOMOKAPHEBIE
JIBEpU, BOPOTA, OKHA M KJIallaHbl BTOPOrO THIA, a B IPOTHBOIOXKAPHBIX MEPETOPOJKaX BTOPOTO THUIMA
— IPOTUBOMOXAPHBIE IBEPU M OKHA TPETHErO THIIA.

B mpoTHBONOXapHBIX MEPEKPHITUAX MEPBOTO TUIIA CICHYET MPHUMEHSTh IIPOTHBONOKAPHBIE JTFOKH
M KJlalmaHbl MIEPBOro THIA, @ B IMPOTHUBOIOXKAPHBIX MEPEKPBITUAX BTOPOTO U TPETHETO TUIIOB —
MIPOTUBOIOXAPHBIC JFOKH U KJIallaHbl BTOPOTO THIIA.

V.5 TlpoTHBOMNOXKapHBIE CTEHBI AOJDKHBI ONMUPAThCs Ha (DyHAAMEHTHI Win (yHIAMEHTHbBIE Oalkw,
BO3BOJAUTHCS HA BCIO BBICOTY 3/1aHHs], IEPECEKAaTh BCE KOHCTPYKIUH U 3TAXKHU.

[IpoTuBOnOXapHbBIE CTEHBI MAOMYCKA€TCs YCTAaHABIUBATh HEMOCPEICTBEHHO HAa KOHCTPYKIMU
Kapkaca 3aaHusA WJIM COOPYIKCHHU, BBIIMOJHCHHBIC W3 HECTOPIOYMUX MATCPpHUAJIOB. HpI/I OTOM IIpeaci
OTHECTOMKOCTH KapKaca BMECTE C €ro 3alloJHEHHEM U y3JIaMH KpeIUIeHHH J0IKeH OBbITh HEe MeHee
TpeOyeMOoro npezea OrHeCTONKOCTH COOTBETCTBYIOIIETO THIA TIPOTHBOIOKAPHON CTEHBI.

V.6 IlpoTrBONOXKApHBIE CTEHBI JOJKHBI BO3BBIIIATLCS HAJl KPOBIIEH: HEe MeHee 4eM Ha 60 cM, eciu
XOTs OBl OAMH M3 BJIEMEHTOB YEPJadyHOTro MM OecYepIadyHOro MOKPBITHS, 32 NCKIIOYEHHEM KPOBIIH,
BBIIIOJIHEH W3 TOPIOYMX MaTepHaioB; He MeHee deM Ha 30 cM, eclnn 3JIeMEHTHl YepAAYHOrO WM
OecuepIavyHoro MOKPHITHSA, 32 UCKIIOUECHUEM KPOBJIH, BHIIIOJIHEHBI U3 TPYIHOTOPIOYNX MaTEpPHAIOB.

[IpoTrBOMOXapHBIE CTEHBI MOTYT HE BO3BBIIATHCS HAJ KPOBJIEH, €CIM BCE HIEMEHTHI YEPAAUYHOrO
UIn 6ecqep)1aqH010 TMOKPBITHA, 3a UCKIIIOUCHHUEM KPOBJIU, BBITIOJIHCHBI U3 HETOPHOYUX MAaTECpHUAJIOB.

V.7 IlporuBomoxapHble CTE€HBl B 3JaHUSX C HApY)KHBIMH CTEHaMH, BBHIIOJIHEHHBIMH C
NPUMEHEHHEM TOPIOYMX WIM TPYJHOTOPIOYMX MAaTepHaloB, AOJDKHBI IEPECeKaTh A3TU CTEHBI U



BBICTYNIaTh 32 HAPYKHYIO TUIOCKOCTh CTEHBI He MeHee ueM Ha 30 cm.

IIpu ycTpoiicTBe HApyXHBIX CTE€H M3 HETOPIOYMX MATEepUalioB C JIGHTOYHBIM OCTEKICHHEM
IIPOTUBOIOKAPHBIC CTCHBI OOJDKHBI PasACiIATh OCTCKICHHEC. HpI/I OTOM JIOITyCKac€TCHd, qTOOBI
MIPOTHBOIIOXKAPHAS CTEHA HE BBICTYyIIANA 32 HAPYKHYIO IUIOCKOCTH CTEHBI.

V.8 Ilpu pa3nmeneHny 30aHAS HA MOKapHBIE OTCEKH IPOTHBOIIOXKAPHOI JT0onKHA OBITH cTeHa Ooiree
BBICOKOTO M 0OoJiee IMPOKOro orceka. JlomyckaeTcsi B Hapy)KHOH 4YacTH NPOTHBOIIOXKAPHOW CTEHBI
pasMeniath OKHa, JIBEpH M BOPOTa C HEHOPMHPYEMBIMH Ipe/elaMi OTHECTOMKOCTH Ha PACCTOSHHUU
HaJl KpOBJICH NMPHMBIKAIOIIEr0 OTCEKa HE MEHee 8 M IO BEpTHKaIM W HE MeHee 4 M OT CTEeH IIo
TOPU3OHTAIIH.

¥.9 B npoTuBOMOXKapHBIX CTEHAX JIOMYCKACTCs yCTPauBaTh BEHTWIALMOHHBIC U ABIMOBBIC KaHAJIbI
Tak, yTOOBI B MECTaX HX pasMEIICHUuA MpEaCII OTHECTOMKOCTH HpOTHBOHO)KapHOﬁ CTCHBI C Ka)K}]Oﬁ
CTOPOHBI KaHaNa OBUT HE MEHee 2,5 d.

VY. 10 IIpoTnBomOXapHBIE TEPETOPOAKHA B MOMEUICHUAX C IMOJABECHBIMH IIOTOJIKAMH JOJDKHBI
pa3zensiTh NPOCTPAHCTBO HAJl HUMH.

V.11 Ilpu pa3menieHnH MPOTHUBOMOXKAPHBIX CTEH WJIM MPOTHBOIOXKAPHBIX MEPETOPOIOK B MECTax
NPUMBIKaHUSl OJHOW YacTH 3/aHus K JAPYrod TOJA YIJIOM HEOOXOAMMO, YTOOBI PACCTOSHUE 10
TOPU3OHTAIIM MEXIy OJMDKaHIIMMU TpaHsIMH IPOEMOB, PACIOJIOKEHHBIX B HAPY)XHBIX CTEHaX, OBUIO
HE MeHee 4 M, a yJacTKHU CTeH, KAPHU30B U CBECOB KPBIII, TPUMBIKAIOIINE K TPOTUBOIIOXKAPHOMN CTEHE
WK NEPETOPOJAKE oA yriioM, Ha JJIMHC HE MCHEC 4 M OBLIN BBIIOJIHEHBI U3 HETOprOYUX MaTcpuaosB.
ITIpm paccrostHUM MeXIy YKa3aHHBIMH IpoeMaMH MeHee 4 M OHHM JOJDKHBI OBITh 3aIlOJHEHBI
MIPOTHUBOMOXAPHBIMU ABEPSIMH MM OKHAMH BTOPOTO THUIIA.

V. 12 IIpoTHBONOKapHBIE MEPEKPHITHSI TOJDKHBI IPUMBIKATh K HAPY>KHBIM CT€HaM, BBIITOJTHEHHBIM
13 HETOPIOYHX MaTepuayios, 0e3 3a30poB. [IpoTnBOMOKapHBIE MEPEKPHITHS B 3AAHHUIX C HAPY KHBIMH
CTEHAMH, PaclpOCTPAHSIOIMMU OTOHb, HJIM C OCTEKJICHHEM, PACIIOJIOKEHHBIM B YPOBHE IIEPEKPBITHS,
JIOJDKHBI TIEpeceKaTh AT CTEHBI H OCTEKIICHHUE.

VY. 13 Jlomyckaercs B ciny4asx, npexycMmoTpeHHbIX B CHull 2.01.02 wactu 2 [1], ans pa3geneHus
31aHWA HA MOXKAPHBIC OTCEKU BMECTO MPOTUBOIIOKAPHBIX CTCH NPEAyCMaTPpUBATh IMPOTHUBOIIOKAPHBIC
30HBI IEPBOTO THIIA.

[TpoTuBOMOXapHast 30Ha MEPBOTO TUIA BHINOJHIETCS B BUJIE BCTABKH, PA3JCIAIONICH 37aHHE IO
BCcell mmpuHe (JUIMHE) M BBICOTE. BcraBka mpencrasiser coOoi 4YacTh 37aHUs, OOpa30BaHHYIO
MIPOTHUBOMOXAPHBIMU CTEHAaMH BTOPOTO THUIIA, KOTOPBIC OTIEINISIOT BCTaBKY OT MOXAPHBIX OTCEKOB.
[uprHa 30HBI 10KHA OBITH HE MeHee 12 M.

V.14 B mnomerieHusX, pacrojioXeHHbIX B Ipeieiax MPOTHBOIOXKAPHOW 30HBI, HE JOITyCKAaeTCs
NPUMEHATh WM XPaHUTh TOPIOYME Ta3bl, JKUAKOCTH M MaTepHalbl, a TaKkKe INpeoyCcMaTpuBaTh
MPOILIECCHI, CB3aHHBIC C 00pa30BaHUEM T'OPIOYHX ITbIICH.

Jlomyckaercsi B TIOKPHITHH ITPOTHBOIIOKAPHOI 30HBI NPHMEHSTh YTEIUTUTENb U3 TPYJHOTOPIOUMX
MaTepHAJIOB ¥ KPOBIIIO U3 TOPIOYNX MAaTEPUAIOB C yUeTOM TpeboBaHwmid Y.0.

B mpoTHBoOmOXapHBIX CTEHaX 30HBI JOIYCKAaeTCsl YCTPOMCTBO IIPOEMOB IPH YCIOBHUH HX
3ar0JHEHHs] B COOTBETCTBUU C Y. 17.

V. 15 KoHCTpYKTUBHBIE pELICHUS POTHUBOIIOKAPHBIX 30H B COOPYKEHUAX CIEAyeT NPUHUMATh 10
CHulII 2.09.03 [2].

V. 16 IlpoTuBONIOKapHBIE CTEHBI U 30HBI JOJKHBI COXPAHSITh CBOU (DYHKLUH NPU OJHOCTOPOHHEM
0OpYIIEHNH IPUMBIKAIOMINX K HUM KOHCTPYKITHH.

VY. 17 B npoTHBONOXapHBIX Mperpagax MOIMycKaeTcs MpexyCMaTpuBaTh MPOEMBI IIPH yCIOBUH MX
3all0JJHEHUS MPOTHUBOIOXKAPHBIMH JIBEPSMH, OKHAMH, BOPOTaMHM, JIOKAMH W KJIallaHAMH WIH TpPH
yCTpoicTBE B HUX TaMOYpOBILTI030B. OOII1ast rioma s IpoeMoB B IPOTHBOIIOXKAPHBIX IIPErpajiax, 3a
UCKIIIOYEHHEM OrpakAeHWH IH(TOBBIX IIaxT, HE MOJDKHA MpeBbImaTh 25 % UX IUIOmany.
HpOTI/IBOHO)KapHI)Ie JABEpH U BOPOTa B NPOTUBOMOXKAPHBIX MpErpagax MJOJDKHbBI UMCTh YIUIOTHCHHS B
NPUTBOPaX M IPUCIIOCOOJEHUS JUIS caMO3akpbiBaHMs. [IpoTMBONOXKAapHBIE OKHA JIOJKHBI OBITH
HEOTKPBIBAIOIUMHUCSI.

V. 18 JIBepu TaMOYpOB-IIIJIFO30B CO CTOPOHBI MOMENICHNUH, B KOTOPBIX HE TMPUMEHSIOT U HE XPAHST
TOpIOYME Tasbl, JKHUAKOCTH W MaTepuayibl, a TaKKe OTCYTCTBYIOT NPOLECCHl, CBS3aHHBIE C
00pa3oBaHMEM TOPIOYMX MBUICH, MOMYCKAeTCs BBIMOIHATh M3 TOPIOYMX MAaTepHalioB TONIIMHON He
Menee 4 cM u 6e3 mycror. B tamOypax-murozax ciemyer HpeaycMaTpHBaTh IIOANOP BO3IyXa B
cootBerctBuu co CHull 2.04.05 [3].

VY. 19 TlpoTuBOnOXapHbIE CTEHBI, 30HBI, @ TAKXKE MPOTHBONOKAPHBIE MEPEKPBITHS MEPBOIO THIIA
HE JONMYCKaeTcsl IepeceKaTh KaHajllaMM, IIaXTaMH W TpyOONpoBOAaMH JUIS TPaHCIOPTUPOBAHUS
TOPIOYHX I'a30- U NBUIEBO3IYIIHBIX CMECEH, TOPIOYNX KUAKOCTEH, BEIIECTB 1 MaTEPHUAIOB.

V.20 B MecTtax mepecedyeHHs NPOTHUBOIOXKAPHBIX CTEH, INPOTHUBOIOXKAPHBIX 30H, a TaKXke
MIPOTHUBOMOXAPHBIX MEPEKPHITUM IIEPBOTO THIIA KaHalaMHM, [IaXTaMH W TpyOompoBoxamu (3a



UCKITIOYEHHEM TPyOOIPOBO/IOB BOJOCHAOKEHUS, KaHAIM3AIMH, TAPOBOTO M BOJSHOTO OTOIUICHUS) IS
TPAaHCHOPTHPOBAaHHUSA Cpel, OTIMYHBIX OT YKazaHHBIX B Y. 19, ciemyer mpexycMaTpuBaTh
aBTOMATHYECKUE YCTPOMCTBa, MPEAOTBPALIAMONIME pPACIPOCTPAHEHUE IPOIYKTOB TOPEHHS TI0
KaHaJaM, [IaxTaM U TpyOOIpoBOAaM IpH moxape.

V.21 Orpaxpnaromune KOHCTPYKINH JTA(TOBBIX MAXT, TOMEMICHHUS MAIIMHHBIX OTICICHIH TU(PTOB,
KaHaJloB, IIAaXT M HUII JUIl TPOKJIaJKH KOMMYHHKAIMi JIOJDKHBI COOTBETCTBOBAaTH TPEOOBAHMSIM,
TIPEABSBISIEMBIM K TIPOTHBOIIOKAPHBIM IIEPETOPOJIKAM TIEPBOTO TUIIA U MEPEKPHITUSM TPETHETO THIIA.

[Ipn HEBO3MOKHOCTH YCTPOMCTBa B OTPAXKICHUSAX JU(PTOBBIX LIAXT MPOTUBOINOMXKAPHBIX JBEpei
clefyeT TpenycMaTpuBaTh TamMOYphl WJIM XOJUIBI C IIPOTHBOIOXAPHBIMU TEPEropoKaMH IIEpPBOTO
THIIA U IEPEKPBITHAMH TPETHETO THUIIA.

I[IPUJIO)KEHUE @
(pexomenoyemoe)

TPEBOBAHUSA K OTHE3AIIUTE OTI'PAXKJEHUM TEXHOJOT MYECKOI'O
OBOPYJIOBAHUS

®.1 OrnesamuTa TMpeaHa3HaueHa s MOBBIMIEHUS (DAKTHUECKOTO TMpeaesia OTHECTOHKOCTH
9KPaHOB, MEXaHUYECKUX YCTPOMCTB 3allUThl TEXHOJOTMYECKUX MPOEMOB, (yTisIpoB, pe3epByapos,
TpyOOIIPOBOZIOB, 3TAXEPOK, paM, O3JIEKTPONPOBOJOK M T. M. OTa 3amada BBINOJHAETCA
KOHCTPYKTUBHBIMHA METOJaMH (INTYKaTypHBaHWEM, NPHMEHEHHEM OOJHMIIOBOK) M HCIOJIB30BAHHUEM
TEIUIO3AIINTHBIX 3KPaHOB U3 OOJIErYEHHBIX COCTABOB (TIOKPBITHS, BCITyYHUBAIOLIHECS KPACKH U JIAKH).

@.2 BpIOOp agekBaTHOTO METOAA OTHE3AIUTHl KOHCTPYKIMH, KOHKPETHOTO OTHE3aIIMTHOTO
Marepuana WM COCTaBa CJIEAyeT MPOBOANTh C YYETOM KOHCTPYKTHBHBIX, OSKCILTyaTallMOHHBIX,
TEXHOJOTUYECKUX M TEXHUKO-DKOHOMHYECKHX (DAKTOPOB, JOIMYCTHMOH BEPOSTHOCTH OTKa30B
OTHE3AIINTHI.

@®.3 B TeXHHUYECKHX YCJOBHUSIX HA HCIIOJIb30BAHHE OIHE3AIIUTHBIX MOKPBITUI JOIKHBI OBITH
YCTaHOBJICHBI CIICAYIOIINE XapAKTEPUCTHUKH:

- THII 3aIIMIIAEMON KOHCTPYKIIMH 1 €€ PACMONI0KEHHIE B IPOCTPAHCTBE;

- TpeOyeMBIH Npe/ieN OTHECTOMKOCTH 3aIMIIAaeMOT0 3JIEMEHTa, OTBEUYAIONIEro pacyeTHOI aBapuy;

- TpeOyeMBIli CPOK SKCIUTyaTalliM OTHE3AIIWTHI, NMPUHHIMACMbIH PaBHBIM CPOKY S3KCIUTyaTaluu
o0opyznoBaHusl (0 KalmWTaabHOTO PpEMOHTA) WM YCTAaHABIMBAEMBIH 3aKa34MKOM C YYETOM
KOHKPETHBIX YCIOBUH (DYHKIIMOHUPOBaHUs 000PYI0BaHUS;

- BHIBl HAarpy3oK, IOCHCTBYIOIIMX Ha 3aINMINACMbIH 3JIEMEHT (CTaTHYECKHE, AWHAMUYECKHE,
ceficMruUecKue);

- TEeMIIEPaTYPHO-BIAXHOCTHBIC YCIOBHS 3KCIUTyaTallMd W IMPOW3BOJACTBA PabOT IO OTHE3AIIUTE,
BJIaro- M aTMoc(hepoCTONKOCTh OTHE3aIINTHOTO COCTaBa U MaTepHaa;

- CTENEHHW arpecCMBHOCTH OKpPY)KAalOIIEH cpelsl MO OTHOLICHWIO K OTHE3allUTe M MaTepHaiy
KOHCTPYKIIMH, a TakKKe CTENCHM arpecCHBHOCTH Marepuaja OTHE3alIuThl 110 OTHOIICHHWIO K
KOHCTPYKIINHY;

- TONMYCTUMOE yBEJIMYEHUE HArpy3KN Ha KOHCTPYKIUIO 33 CUET MAaCChl OTHE3aIINThI;

- 9KOJIOTHUYIECKUE U 3CTCTUYECKUE TPEOOBAHMS K OTHE3AIUTE.

BpiOOp ONTUMaJIbHOTO COCTaBa OTHE3AIIUTHI CJIEAYeT IPOBOJUTH C YYETOM TpeOOBaHUs
SKOHOMHYECKOH 3P (HEKTUBHOCTH CUCTEMBI NokapHOH Oe3omacHoctr cormacHo ['OCT 12.1.004 (1.4)
WIN W3 YCIIOBHS HOPMHPOBAHHS TPEICIHHOM BEPOATHOCTH BO3ZHMKHOBEHHS DPa3BUTHIX II0XKapOB,
yCTaHaBIMBaeMOW HOPMAaTHBHBIMH JJOKYMEHTAMH Ha COOTBETCTBYIOILINE TEXHOJOTHYECKUE TIPOLIECCHI.

®.4 [na orHe3amMTHl TEXHOJIOTHMYECKOT0 00o0pymoBaHus 3(GQEKTHBHBI BCIyUHBAIOIINECS
MOKPBITHS, COYETAIOIIUE TEIUIONOIIOIAIONINEe U TEIUIOM30JIMPYIOIIe CBOMCTBA, TpPeOOBaHMS K
KOTOPBIM M3JIOKEHBI HUXKE.

@.4.1 TpeboBaHUS K IKCIITyaTAIIHOHHBIM XapaKTEPUCTHKAM

@®.4.1.1 TlokpeITHE AOKHO pa3padaThIBaTbCcsd W COOTBETCTBOBATH TEMIIEPATYPHO-BIIAKHOCTHBIM
YCIIOBHSIM OIHOTO M3 BAPHAHTOB, MPUBEACHHBIX B Tabmuue P. 1.

Tabmuna @.1
Bapuanr skcrtyaranyn TemrepaTypHO-BIaXHOCTHBIE YCIIOBHS
YHUBepcanbHbINA Temmnepatypa + 50 °C. OTHOCHTEIbHAS BIAXKHOCTD
BO31yxa 110 98 %
CoopyxeHne c HUCKYCCTBEHHBIM Temmeparypa or 5 mo 35 °C. OrHocuTenpHas
KIIIMaTOM BIIXXHOCTH Bo3ayxa 110 80 %




JlonmyckaeTrcss ~ KpaTKOBPEMEHHOE  ITOHM)KECHHE
TeMmepaTypsl (B TedeHue uyeTbipex 9acoB) A0 0 °C u
MOBBIIIIEHHE BIAKHOCTH 110 98 %

®.4.1.2 Ou3uKo-MeXaHUYECKHE CBOWCTBA OIHE3ALIUTHOIO BCIYUYUBAIOILErOCS MOKPBITHS JAOJKHBI
obecrieunBaTh COXpaHEHHE ero paboToCOCOOHOCTH B YCIIOBHSX BO3/AEHCTBUS:

- BUOpaluy ¢ aMILTUTY0l BuOpoyckopenuii go 30 m/c? B muamasone gactoT ot 0,5 go 100 I'm,
MEXAHUYECKUX YIapOB C MAakKCHMaJIbHOM aMIUIMTY0H uMmmyibca 0 150 wm/c? (onHokpaTHOeE
Bo3zeiictBue). dopma umMmyIbca— TpeyronbHas. JauTenpHOCTH HMMITydsca oT 5 1o 10 mc.
JlnuTensHOCTH HapacTaHUS UMITyJIbca — 1 MC.

@.4.1.3. Orae3ammTHOE MTOKPHITHE JODKHO 00eCTIeduBaTh TPAHCIIOPTHPOBAHNE B YKYITOPKE BCEMH
BU/IaMH TPAHCIIOpPTa 0€3 OrpaHUYEHHsI CKOPOCTH U PACCTOSHHS.

@.4.2 Texunueckne TpeOOBAHUS

®.4.2.1 [TlokpeiTHe MmOIKHO oOOecredyuBaTh TpeOyeMble OTHECTOHKOCTh — 3allUIIaeMBIX
KOHCTPYKLUUA M Tpelesbl pacnpocTpaHeHusi OorHs mo HuM B cooTBeTcTBUU co CHull 2.01.02 [1] u
JIPYTMMHU HOPMAaTHUBHBIMHU JTOKYMEHTAMHU.

@.4.2.2 TlokpbITHE JOIKHO OTBEYATh TPeOOBAaHUAM, IPUBEAEHHBIM B Tabmuie O.2.

Tabnuma .2
OCHOBHOM ITOKAa3aTeib 3HadueHHe MeTton ucnblTaHui

1 TIpo4HOCTh IUIEHKH TpH yAape 1o mnpubopy Y-1A, cm, He|20 I'OCT 4765
MeHee
2 Apresus 1o METOJly pelieT4aThiX Haape3oB, Oaui, He MeHee |1 I'OCT 15140
3 TBepIoCTh IUICHKH MO MasTHUKOBOMY mpubopy M-3, ycin.|0,15 I'OCT 5233
el1., He MeHee
4 KoadhdummeHT BCiyunBaHus, pa3, HE MCHeEE 10 Cornacno ®©.4.4

®.4.2.3 TlokpseiTHe D0MKHO OBITH TprbocTOiiKM U QyHrHuaHeM o 'OCT 9.049 u T'OCT 9.050.

®.4.3 I'apadTuitHEIl CPOK

®.4.3.1 TapanTuiiHBIA CPOK XpaHEHHs TIOKPBHITUS — HE MeHee 6 Mec (B KOMIIOHEHTax, B
YKYTIOpKE).

©.4.3.2 TapaHTHHHBIA CPOK CITy>KOBI HOKPBITHS, HAaHECEHHOTO HAa KOHCTPYKIHIO, TOJDKEH OBITH
PaBeH pacueTHOMY CPOKY SKCILTyaTallii 000pyI0BaHUs (10 KalmnuTaabHOTO PEMOHTa), HO He MeHee 10
JIeT.

["apaHTHIHBIA CPOK MOJITBEPIKAAETCS METOIOM YCKOPEHHBIX KIMMAaTHUYECKHX HCIBITAHUMH.

®.4.4 Meton npoBepkr k03¢ dHULNEHTa BCIyYHBaHHSI OTHE3AIUTHOTO ITOKPBITHS

®.4.4.1 KoapduimeHT BCIydnBaHUS ONPENENSIOT MyTeM BCIYyYHBAHMS TOKPHITHSA, HAHECEHHOTO
TONIIUHON | MM Ha MEeTaIIMYecKyo mactTuny pazmepom 100 x 100 mm.

®.4.42 BcmyunBaHWE TIOKPHITHS TIPOBOIAT B TepMomkady ¢ BBIIEPKKOM oOpa3ma mpu
temnepatype 600 °C B TedeHne 5 MuH.

®.4.4.3 Koadpdunuentr BcmyunBaHus K. ONMPENEISTIOT KaK OTHOIICHHE TOJIIHWHBI BCITyYEHHOTO
CJIOSI /1 K ICXOTHOM TOJIIMHE TTOKPHITHS /.

Ky =h /he.

U3MEpEeHHe TOJIIMHBI CJ0S /iy TPOBOAAT IMITAaHTCHIMPKYJIEM B TpeX CedeHMsXx oOpasua.
KoadduumeHTs! BCyunBaHus ONpENeIsOT Kak cpeHeapu(pMETHIECKOE TPEX U3MEPEHHUIl.

®.4.4.4 TpeboBaHUA TPUIOKEHHS HE PaCHPOCTPAHIIOTCS Ha 000pyJOBaHHME CIEUUATBLHOTO
Ha3Ha4YeHus:: 0o0OpyIOBaHME M1 MPOWU3BOJICTBA W XPAaHEHUS B3PBHIBYATHIX BELIECTB, XPaHEHUS
TOPIOYHX MPOAYKTOB CHENNUAIBLHOIO Ha3HAUYEHHMS, 3AIUTHBIX COOPYKEHHUH TPaXIaHCKOH 00OPOHBI U T.

I

IIPUJIOJKEHUE X
(pexomendyemoe)
SAIIUTA TEXHOJOI'NMYECKHUX MPOIECCOB YCTAHOBKAMMA
MOXKAPOTYIHIEHUSA

X. 1 Beibop orserymamunx BEeIECTB H COCTaBOB JJIS TYIICHUS IT0KapOB HEOOXOANMO MTPOBOIUTH B
COOTBETCTBHUH C JaHHBIMH TaOunbel X. 1.

TexXHUKO-PKOHOMHIYECKOe 0OOCHOBaHHE MPUHATOTO PEIICHHs JOJDKHO 0a3MpOoBaTHCS Ha aHAIU3e
MOYKAPHOM OMACHOCTH C YYETOM (DU3UKO-XMMHYCCKUX CBOMCTB OOpAIIAIONINXCS B IPOU3BOJCTBEHHOM




mpouecce BCUICCTB U MaTCpUuaioB.

Tabnuna X.1— Kiaccudukanus moxapos

Kiracc XapakTepucThuKa roproueii cpensl win | PekoMeHTyeMble OrHETYIIANUe COCTaBhI
moKapa TOpSIIIEro 00beKTa U Cpe/ICTBa
A OOBIYHBIC TBEpPJBIC TOPIOYME MaTepuabl |Bce BUABI OTHETYIIAIUX CPEIACTB (TONBKO
(mepeBo,  yromp, Oymara, pe3uHa,(Ha HAYaIbHOW CTagWM), BOJOIICHHBIE
TEKCTHJIbHBIC MaTePHAaJIbI U JIP.) OTHETyIIAWe  BelmecTBa, BOJa  CO
CMaYHBaTEISIMA
B l'oproune >xuaxoctn W muaBduuecs npu|PacnbiieHHas BOJA, BCE BUJIBI
HATPCBaHUU MAaTepUaNbl (Ma3yT, OCH3WH, |BOJAONCHHBIX COCTaBOB, COCTaBbl Ha
JIAKW, Maclia, CIHUPT, CTEapHH, Kay4yK, OCHOBE  TaJOrCHAJKWIIOB,  ITOPOIIKH,
HEKOTOPbIE CHHTETHUECKHE MaTEpUalibl U |Ta30a3p030JbHbIE COCTABbI
ap.)
C loproune Ta3sl (Bomopox, ameTwieH, |l a3oBsie COCTaBBI: HWHEpTHBIE
YTIIEBOAOPOIBI U JIP.) pazbaButenn (N2, COy),
raJIOTeHOYTJICBOOPOBI, TOPOIIKH, BOIA
a’pO30JFHOTO pacibelia ¢ Jo0aBKaMu W
0e3, BOJAa KaK CPEJACTBO OXJIAXKICHHS,
razoa’po30JIbHbIE COCTABbI
D Mertamisl ¥ UX cIuIaBbl (kanuil, HaTpuil, |[lopomkn (mpu crHokoiHOM momade Ha
ATFOMUHUHN, MarHui) TOPSIIIYO MOBEPXHOCTD)
E ObopynoBaHue Mo HaNMpsHDKEHUEM [Toporkw, CO,, XJIaJIOHBI,

ra30a3p030JIbHBIC COCTABbI

X.2 Tunm m mapameTpsl YCTaHOBOK MOXAPOTYIICHHS CIIEAYyeT BHIOMpaTh B COOTBETCTBUH C
JIeHICTBYIOIIMM HOPMATUBHBIM JOKYMEHTOM II0 MPOTUBOINOXKAPHOH 3alllUTe 3[aHUIl U COOPYKEHUI.

PexomMenryemblii mepedeHb HOPMATHBHOTO IOKYMEHTA MpHBe/ieH B Taduue X.2.

Tabmuma X.2
Tun ycraHoBok Orserymamiee Crioco0 moskapoTyIeHust HopmatupHsIi
BEIIECTBO (COCTaB) JIOKYMEHT
YcranoBku BoasHoro|Boma (kommaktHas wu|[To mmomamm, nokamsHb|[OCT P 50680;
TTO’KAPOTYIIICHUS pacmbUIeHHAs) TT0 TIIOTIA TN I'OCT 12.3.046;
CHulI 2.04.09 [4];
YcranoBku naposoro | BoxsHolt map OOBbeMHBII I'OCT 12.3.046
MOXKAPOTYIIICHUS
YcTaHOBKH neHHoro | PacTBopbl Ilo mnomanm, nokanehbli|[TOCT P 50800;
MTO’KapOTYIICHUS neHooOpa3oBaTenen no romaay, jokanbHbIH|[[TOCT 12.3.046;
1o 00beMy CHulI 2.04.09 [4];
CHulI 2.11.03 [5]
YcraHoBku Ormrerymramiue o mmomann, mo o6wvemy,|TOCT 12.3.046;
TOPOLLIKOBOTO MOPOLIKOBBIE COCTaBhl  |JOKaNbHBIA 1o Tuiomany, | 'OCT 26952
MTOKAPOTYIIICHUS JIOKAIBHBIN IO 00bEMy
YcTaHOBKH ra3oBoro|I'a3oBble cOCTaBbI O6bemunii, nokanbHb|[OCT P 50969;
MTO’KapOTYIICHUS o 06pemMy I'OCT 12.3.046;
CHulI 2.04.09 [4]
YcTaHoBKH Anspo3zomu coneii | OObeMHBIH T'OCT 12.3.046;
a’p030JHLHOTO METOYHBIX u CHulII 2.04.09[4];
N0>KAPOTYLICHUS LIEJI0YHO3EMENIBHBIX HIIb 21-94 [6]
METAJIJIOB

HpI/IMe‘IaHI/Ie — ﬂOHyCKaIOTC)I K MPUMCHCHUIO YCTAHOBKH MOXAPOTYHICHHUS, HC OTPAKCHHBLIC




JAHHOM TIPUJIOKEHHH, [0 pa3pelIeHHI0 OPraHOB T'OCYAApCTBEHHOrO MOXKapHOrO Haja3opa [uis
KOHKPETHOTO TEXHOJOTHYECKOTO MPoIiecca

HIPUIIO)KEHUE 1]
(pexomeHnoyemoe)

TPEBOBAHUS K CPEJICTBAM MOKAPHOM CBSI3U U CUTHAJIU3ALIUA

II.1 ITpon3BoaACTBEHHBIE, AIMUHUCTPATUBHBIE, CKIAACKUE U BCIIOMOTaTENbHbIE 3/1aHNUs, HAPYKHBIE
YCTaHOBKH, CKJIaZbI (TAPKH) U CITMBOHAIMBHEIC SCTaKabl TOJHKHEI OBITH 000PYAOBaHBI M3BEIIATCISIMA
INEKTPUUECKON MOXKAPHONU CUTHAIM3ALUY [Tl BBI30BA MOKAPHOM OXPaHbI.

. 2 H3Bemarenw SIEKTPUYCCKOW MOKAPHOW CUTHANM3ANUU OOMICTO HA3HAYCHUS CIICAYCT
yCTaHaBIMBATh:

- 1ot 3nanuit kateropuit A, b u B — cHapyu 31aHuil y BBIXOZOB Ha paccTOSHUM HE Oojiee ueM
gepe3 50 m;

- Ha HapyXHbIX yCTaHOBKaxX M OTKPBITBIX CKIajgax kareropuii A, b u B — mo mepumerpy
YCTaHOBKH, cKllaga He Oonee yem depes 100 m;

- Ha cKiagax (mapkax) TOPIOYUX Ta30B, JISTKOBOCILIAMEHSIOIIUXCSA M TOPIOYMX JKHUAKOCTEH - MO
nepuMeTpy oOBasioBanus He Oonee yeM yepe3 100 m;

- Ha CIIMBOHAJIMBHBIX JCTAKaJaX CXKIKEHHBIX YTIEBOAOPOIHBIX I'a30B, JETKOBOCILIAMEHSIOMINXCS
U TOPIOYHX KuAKocTer — yepe3 100 M, HO He MeHee IBYX (Y JISCTHHMIL JJ1s1 OOCTY>KUBAHKS ICTaKaN).

Pyunbple moxapHBIE W3BEIIATENN YCTaHABIMBAIOT HE3aBUCUMO OT Halu4uus W3BelaTeneit
aBTOMAaTHYECKOM MOKapHOW CUTHATU3AIUH.

I1.3 M3Bemarenw OJIIEKTPUUYECKOW TMOXKAPHON CHUTHAIM3alliu OOIIEro Ha3HAYeHUs ClenyeT
pacronaratb Ha pacCTOSHUM HE MEHEE 5 M OT TPaHHUIIBl YCTAHOBKH WJIH OOBATOBAHUS CKIIAA.

1.4 TlpuemMHbIe CTAaHIWHU MTOKAPHOW CHTHATM3AINH CIEAYET yCTAaHABIMBATEH B 3/IAHHUAX MOKAPHBIX
JIetno.

L. 5 IIpon3BOACTBEHHBIE W CKIAJICKUE 3/IaHMS JOJDKHBI OBITH 000pYJOBAaHBI aBTOMaTHYECKHMH
CpPeICTBAMM IOXApOTYIICHUs] M CUTHAJIHU3AIMU O Moxkape B cooTBercTBuU co CHull, mepeunsmu,
yTIBepkaeHHbIMU MunucrepctBamu U BeromctBamu ¢ I'Y I'TIC MBJ] PO, TI'occtpoem P®, u npyrumu
HOPMAaTUBHBIMHU JOKYMEHTaMH.

IIPUJIO)KEHUE 111
(obsi3amenvroe)

METO/I PACYETA HHAUBUIYAJTBHOIO U COLIUAJILHOIO PUCKA 151
MMPOU3BOJCTBEHHBIX 3JAHUII

1.1 CymHocTs MeTOAA

HaCTOﬂHII/Iﬁ METOA YCTaHABJIIMBACT MOPAJOK pacuc€Ta MHANBUAYAJTIBHOTO U COIIMAJIBHOI'O PUCKA IJIA
nepconana. [I1.1.1 Tloka3arenem OleHKH MHAMBUAYaIbHOTO M COIMAIBHOTO PHCKA VIS MEpCOHala Ha
00BEKTaxX SBISIETCS BEPOSTHOCTH BO3ZeicTBUs P, omacHBIX (aktopoB moxkapa (O®II), mepeueHn
koTopbix onpeaenen ['OCT 12.1.004.

II. 1.2 BepostHocts Bo3aekcTBus O®DII ompenensdroT Aas MOXKAPOOMACHOM CUTyalMH, HpU
KOTOpOH MECTO BO3HHMKHOBEHMs TI0Kapa HAaXOAWTCS Ha IEPBOM JTaxe BOJIM3M OIHOTO H3
9BaKyallMOHHBIX BBIXOOB M3 3/1aHHS (COOPYKEHHUS).

II1.2 OcHOBHBIE pacueTHbIEC 3aBUCHMOCTH

I1.2.1 YpoBenb obecnieueHns 6€30MaCHOCTH JIIOACH MPH TMoXKapax oTBedaeT TpedyeMoMy, eciu:

Q. =Qy. (IIL.T)

rae Q) — HOPMHpPYeMbIil HHAMBHIYanbHbIA pruck, QL = 10°rox’;

Q, — pacueTHBIN HHANBHAIYAIGHBIA PHUCK.

Hopmupyemblii MHIMBHIYyanbHbIi puck Qp NPUHMMAIOT B COOTBETCTBHH C HACTOSIIUM

CTaHAapPTOM.

11.2.2 PacyeTHBIN MHANBUIYATbHBIN pUCK Q, B KOKIOM 3TaHUHU (IIOMEIICHUH) PACCUATHIBAIOT TIO
bopmyne

Qs " QuPy (1-P) (1-Pyy). (111.2)

rae Qu — BepOsATHOCTH MOKapa B 31aHUH B IO,



Pr, — BEpOsSITHOCTB MPUCYTCTBHS JIIOAEH B 3/1aHUU, TIPH padoTe:

0,33 — B oz1HY CMeHY;

0,67 — B IBE CMEHBI;

1,00 — B Tpu cMeHBI;

P, — BeposITHOCTB 3BaKyaluu JOAEH;

P.; — BeposiTHOCTB 3(h(eKTUBHON pabOTHI TEXHUYECKUX PELICHUH IPOTHBOIIOKAPHON 3aIUTEL.
111.2.3 BeposiTHOCTB 3BaKkyalnuu P, paccuauTeIBaroT 1o Gpopmyie

P,=1-(1-P,)(1-Py). (1L.3)
rae Pa_n — BEPOATHOCTD 3BaKyalllX 11O 3BAKYAI[MUOHHBIM ITyTAM;
P;LB — BEPOATHOCTH 3BaKyaHI/II/I 10 Hapy}KHBIM 3BaKyaHI/IOHHLIM JIECTHUIAM, IIE€pexoaaM B

CME)XHbIE CEKIIMH 3aHus.
[I1.2.4 BepositHOCTE P, paccunTriBatoT 1o opmyie

=2t T2 ccrrr €, = T = Ty b T
= ., ., — P IR =Y ==y —cizze €, 4 T,y 5 — T S,x -
10, e T = € e
rie Tgg — BpeMs OT Hadaja Tokapa 10 OJOKMpPOBAHMS JBaKyallMOHHBIX MYTEH B Pe3ysbTaTe

pacupoctpanenus Ha Hux O®II, umeromux npeaensHo JOIMyCTUMBIE IS JIFOJeH 3HaUCHHUS, MUH;
t, — pacueTHOE BpeMs IBAKyallWH JIIOJCH, MUH;

Tyn HWHTCPBAJl BpEMCHU OT BO3BHMKHOBCHMUS MTOXKapa 10 Ha4aJia 5BaKyallun J'IIO)IGﬁ, MUH.

PacuerHoe Bpemsi 3BakyallM JOJ€W W3 MOMEIICHWH M 3/JaHUI YCTaHaBJIMBAIOT IO pPacyeTy
BPEMEHHU JIBHKECHUS OJHOTO WM HECKOJBKUX JIIOJCKUX IOTOKOB Yepe3 3BAaKyaIl[MOHHBIC BBIXOIBI OT
Hanbosee yIaJIeHHBIX MECT Pa3MEIIEHHS JTIOEH.

IIpn pacdere Bech IyTh IBIKEHHS JIFOACKOTO IIOTOKAa IOAPA3AEISIOT Ha yJacTKH (TIPOXOM,
KOPHIOp, IBEPHOW MpOeM, JECTHHYHBIA Mapmi, TamOyp) ummHOW /; W mmpuHOi O;. HagampHBIMU
YYacTKaMH SIBIISIOTCS TIPOXOBI MEXKAY pabounMy MecTaMH, 000pyIOBaHUEM, PAIAMHU Kpecel | T. II.

IIpu onpeneneHuM pacueTHOrO BPEMEHM JUIMHY U IIUPUHY KaXXIOrO ydacTKa IyTHU 3BaKyalllu
IPUHUMAIOT 110 NPOeKTy. JIMHY MyTH MO JIECCTHUYHBIM MapliaM, a TakXkKe M0 MaHIycaM H3MEPSIOT Mo
JnvHe Mapiua. JUIMHy IyTH B ABEPHOM MPOEME NPUHUMAIOT paBHOH Hymo. [IpoeM, pacnosnokeHHbIH
B CTeHe ToNIMHOW Oosee 0,7 M, a Takke TaMOyp CleIyeT CYMTaTh CaMOCTOSTEIbHBIMU y4acTKaMU
TOPU30HTAIBHOTO ITyTH, UMEIOIINMI KOHEUHYIO [UTHHY ;.

PacueTtHoe Bpems sBaKyaluu IIIOAEH t, CIeAyeT ONpenensaTb KaK CyMMYy BPEMEHHM JBHKCHHUS
JIFOJICKOTO TIOTOKA T10 OT/EIBHBIM ydJacTKaM IyTH t; 1o opmyie

tp=t1 +t2+t3 +,...'+tj, (U_IS)

e t; — BpeMsl ABMYKEHHS JIIOJICKOTO ITOTOKA Ha MepBOM (Ha4aJbHOM) y4acTKe, MUH;

ti, t2, t3 ,..., ti — BpeMsI JABMXKEHUS JIIOJCKOTO MOTOKA HA KaXAOM M3 CIEAYIOIIUX IOCIEe MEPBOro
y4JacTKa IyTH, MUH.

Bpems nBIDKEHHUS JIOACKOTO MOTOKAa MO NEpBOMY YYacTKy HYTH ti, MHMH, PacCUHTHIBAIOT IO
bopmymne

I
tp=—, (©.6)
Vi
rie /, — AJuHA IepBOTo y4acTKa MyTH, M;
V1 — CKOpPOCTb JABHKEHHS JIFOJICKOTO TIOTOKA 110 TOPU30HTAILHOMY ITyTH Ha TIEPBOM y4acTKe, M/

MuH (onpexessitot 1o tabauue 1.1 B 3aBucuMoctH ot rutotHocTH D).
[II0THOCTP JTIOACKOTO TIOTOKA HA TIEPBOM Y9acTKe IMyTH D) pacCUUTHIBAIOT MO (hopMyie

_Nyf
118y
rae N, — 4ucIio JoJiei Ha epBOM Y4YacTKe, Yell,

f— cpenHss IUIOMAah TOPH3OHTAIBHON IPOEKIINH YeI0BEKa, M°, TpHHAMaeMas paBHoi 0,100 —
B3pocioro B nomamrae onexae; 0,125 — B3pocmoro B 3umuel onexne; 0,070— moapocTka;

| (11.7)

3| — MMpUHA HEPBOTO Y4aCTKa IMyTH, M.

CKOpoCTh V| IBIDKEHHS JIOJCKOTO ITOTOKAa HAa YYacTKax IIyTH, CIEXyIOIIUX IIOCIe MEepBOro,
npuHuMaroT 1o Tabmune I1.1 B 3aBHCMMOCTH OT MHTEHCHBHOCTH [BIDKEHHS JIFOJCKOTO IOTOKA II0
KaXJIOMY M3 3THX y4acTKOB ITyTH, KOTOPYIO BEIYHCIIIOT AJISl BCEX yYacTKOB IIyTH, B TOM YHCIIE W IS
JIBEPHBIX IPOEMOB, 110 (hopMyJie
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rae O, Oj_| — MMpPMHA PaCCMATPUBAEMOTO i-I'0 M MPEIIECTBYIOIIETO EMy y4acTKa MyTH, M;

(LLL.8)

dij, 9dj—1 — HHTEHCUBHOCTU IBIXKEHMs JIOACKOIO MOTOKAa IO PacCMaTpUBAEMOMY Ii-My U
MPEALIECTBYIOMIEMY Y4acTKaM IyTH, M/MHH [MHTEHCUBHOCTD JBH)KEHHS JIFOJICKOTO TIOTOKA HA EPBOM
y4qacTke myTH ¢ ={(j—] omnpexemsstor mo tabmuie III.1 mo 3HaweHwio D), yCTaHOBIEHHOMY IIO
¢dopmyne (11.7)].

Ecnmu 3nauenune (i ompenensemoe mo ¢opmyne (I11.8), MEHbIE HIM PABHO ¢max, TO BpPEMs

JIBUYKEHUS I10 y4acTKy IIyTH ti, MUH, PABHO:
t=— (I1L.9)

TP ATOM 3HAYCHUS ¢max, M/MHUH, CIEIYET MPUHIMATH PABHBIMH:
16,5 — 11 TOPU3OHTAIBHBIX ITyTEH;

19,6 — nnst ABEPHBIX IPOEMOB;

16,0 — my1s TeCTHUIIBI BHU3,

11,0— 11 necTHULIBI BBEPX.

Tabnuma 1.1 — MHTEeHCHBHOCTh M CKOPOCTH ABMIKEHMS JIIOJCKOTO MOTOKA NMPH PA3INYHOM Ha
Pa3HbIX y4acTKax IyTel 3BaKyallMy B 3aBUCUMOCTH OT IUIOTHOCTHU

IInotHocts | T'opusonTanbHblil | IBepHOU JlecTHuna BHU3 JlecTHuia BBepx
noroka D, yTh TIPOEM,
MM UHTEHCH
BHOCTh
¢, M/MHH
Cxopocts | UaTeHcH Ckopocts | Uatencu | CKOpocTh WHTeHCHBHOCTH
v, M/MUH | BHOCTH v, M/MHH | BHOCTH | Vv, M/MHUH q, M/MUH
g, M/MUH g, M/MHH
0,01 100 1,0 1,0 100 1,0 60 0,6
0,05 100 5,0 5,0 100 5,0 60 3,0
0,10 80 8,0 8,7 95 9,5 53 5,3
0,20 60 12,0 13,4 68 13,6 40 8,0
0,30 47 14,1 16,5 52 16,6 32 9,6
0,40 40 16,0 18,4 40 16,0 26 10,4
0,50 33 16,5 19,6 31 15,6 22 11,0
0,70 23 16,1 18,5 18 12,6 15 10,5
0,80 19 15,2 17,3 13 10,4 13 10,4
0,90 u Gonee 15 13,5 8,5 8 7,2 11 9,9
[Mpumeyanne — VIHTEHCUBHOCTH IBHMIXKCHHUS B IBEPHOM IIpOeMe MpH IUIOTHOCTH motoka 0,9 u

Oonee, paBHas 8,5 M/MWH, yCTaHOBIIEHa Ul IBEPHOro mpoema ImmpuHOW 1,6 M u Goiee, a mpu
JIBEPHOM IMPOEME MCHBIICH NIMPHHBI & MHTEHCHBHOCTD JIBIKCHHS CICAYET ONMPEHCNiaTh M0 GhopMyJie
q=25+3758

Ecnu 3nauenue ¢, ompenenenHoe no Qopmyine (II1.8), Gompimie gme TO MHMpHHY S, ITAHHOTO
ydyacTKa IIyTH CJIe/lyeT YBEINYMBaTh Ha TAKOE 3HAUCHHE, IIPH KOTOPOM COOJIFOJIAeTCs YCIIOBHE

g < Qmax (III.10)

IIpu HeBOo3MOXHOCTH BbIMoNHeHHs ycinoBus (I11.10) MHTEHCHBHOCTP W CKOPOCTH JIBHIKEHUS
JIFOZICKOTO MOTOKA M0 y4YacTKy i onpezesstoT mo Tabmuie 111, 1 npu 3nauenuu D = 0,9 u 6omnee. [Ipu
3TOM CJIEAyeT yUUTHIBATh BPEMs 3aJCPKKH IBHKCHUS JFOJIEH M3-3a 00pa30BaBIIErocs CKOMIICHUS.
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I — Havanmo y4yacTka i
Pucynox I.1— CnusiHuE TIOACKUX TTOTOKOB

[Ipu cnusiHUM B Havalie ydacTka i ABYX u 0ojee TOACKHX NOTOKOB (pucyHok I11.1) mHTeHCHBHOCTH
IBIDKCHUS ¢;, M/MUH, PaCCYUTHIBAIOT IO (popmyie

2. 9i-1%i-1
q; = —5 , (II.11)
1
Ilie ¢.; — WHTEHCUBHOCTH JBM)KEHHS JIOJICKUX IIOTOKOB, CIHMBAIOIIMXCS B HAualle ydacTka i,
M/MHH;
Oj_] — IIMpHWHA y4acTKOB MyTH CIUSHUS, M;

O — IIMpHWHA PACCMATPUBAEMOTO YYacTKa MyTH, M.

Ecnu 3Hauenue ¢; onpenenensoe no ¢popmyne (I1.11), Gonbuie g, TO WHUpHHY Oj , JAHHOTO

ydyacTka IyTH CIeAyeT yBEIWYMBaTh Ha Takoe 3HaueHue, uyToObl cobironanock ycinosue (111.10). B
9TOM CITydae BpeMs IBIKCHUS 110 YUacTKy i onpeneisror mo gopmyme (I111.9).

[I.2.5 BpeMs Ts, BBIUHCISAIOT IIyTeM pacueTa JOMYCTHMOH KOHLEHTparuu ApiMa U apyrux OdIT
Ha HBAaKyallMOHHBIX ITyTAX B pa3IMdHbIE MOMEHTHI BpeMeHH. Jlomyckaercsi BpeMs Te; NPUHHMATh
PaBHBIM HEOOXOANMOMY BPEMEHH IBAKyaIuH tis.

HeoOxoanmoe Bpemsl pacCUMTHIBAIOT Kak IPOM3BEIEHHE KPUTHYECKOW JUIS  4eloBeKa
MIPOJIOJDKUTENBHOCTH TOXapa Ha Kod¢p¢uuueHt Oe3omacHocTu. [Ipenmonaraercs, 49To KaIIbIid
omacHbIN (haKTOp BO3ACHCTBYET HA YCIIOBEKA HE3aBUCHMO OT JAPYTHX.

Kpurnueckyio npoJomKUTeIbHOCTE MoXkKapa JUlsl JII0Jel, HaXOAAIIMXCs Ha dTaKe odara Ioskapa,
OTIPEEISIIOT U3 yCIOBUs AocTikeHHus ogHuM u3 ODIl B mo3TaHOM KOPHIOPE CBOETO MPEAEIBHO
JOIMYCTUMOTO 3HAYCHHUA. B xauectBe KpUTCPUA OMACHOCTU 1A Hmﬂeﬁ, HaxXoOAIMUXCA BBIIIC Oo4dara
MoXapa, pacCMaTpUBAIOT yCIOBHE NOCTIKeHNS ogHUM u3 O®PII npenenbHo TOITyCTHMOTO 3HAYEHHS B
JIECTHUYHOW KJIETKE Ha YPOBHE 3TaXKa MOKapa.

TemmepaTypy, KOHLEHTPAIMIO TOKCHYHBIX KOMIIOHEHTOB IPOJYKTOB T'OPEHHS M ONTHYECKYIO
IUTOTHOCTH JIbIMa B KOPHJIOpPE 3Taka IMoXapa M B JICCTHUYHOM KIIETKE OIPEACIAIOT B pe3yibTaTe
pelLIeHUs] CUCTEMbl YPaBHEHHWiIl TeIruio-ra3000MeHa Uil TOMEIICHHH odvara mHo)Kapa, IO03TaKHOTo
KOpHJIOpa 1 JIECCTHUYHOM KIIETKH.

VYpaBHEHHE ABW)KEHHSA, CBSI3BIBAIOINEE MEpENaibl AABICHHH Ha NPOEMax C pacxoJaMH uepe3
IIPOEMbI, UMECT BUJ]

G = sign(Ap)uB(y2 — y1)4/2p|AD], (I1.12)

rne G — pacxoj ra3oB 4epes MpoeM, Kr/c;

1 — koaddurmeHT pacxoaa npoema (| = 0,8 st 3aKphITHIX TPoeMOB U W = 0,64 111 OTKPBITHIX);
B — mmpuHa npoemos, M;

V2, Y1 — HIDKHSIA U BEPXHSISI TPaHUIIBI IIOTOKA, M;



P — IUIOTHOCTB Ta30B, IPOXOAAMIUX Yepe3 IPoeM, KI/M’;
Ap — cpenHuil B ipefenax y», y; nepenaj nojaHeix aasieHui. [la.
HuxHss 1 BepXHSS TpaHUIBI TOTOKA 3aBUCAT OT MOJIOKESHUSI IJIOTHOCTH PABHBIX JaBICHUMA

Pi —Pj
Yo=—_— .,
gpj—pi)

rae p;, pj— CTATUYCCKOC JABJICHUC Ha YPOBHEC IIOJIa I-TO I/Ij—FO HOMGHleHHﬁ. Ha,

(IIL13)

Pj>Pi — cpenHeoObEMHBIE IUIOTHOCTH Ta3a j-M U i-M MOMEMIEHUAX, KI/M".

g — YCKOpeHHe CBOOOHOr0 HajeHus, M/c2.

Eciu mI0THOCTh paBHBIX JaBJICHUN PACIONOKEHA BHE TPAHUI] pacCMATPUBAEMOro mpoema (Vo < /i,
i yo > hy), To MOTOK B TpoeMe TeueT B OIHY CTOPOHY WM TPAHMIBI IMOTOKA COBHANAIOT C
¢dusnveckuMu rpaHuiiaMu npoema hy u hy. Iepenan nasnaenuii Ap [1a, B 3TOM cily4ae pacCUUTHIBAIOT
o opmyie

Ap=p;i —pj+glh; +hy)(p;—p;)/2 (11.14)

Eciu mnoTHOCTh paBHBIX JABJICHUH pacriojiockeHa B rpanuiiax notoka (h; <y, < hy), To B mpoeme
TEKyT JiBa MMOTOKA: U3 i-T0 MOMEIICHHUS B j-€ U U3 j-TO B i-e. HIKHMI MOTOK MMeeT TPaHHUIIBl /; U Yy,
nepenaj JaBIeHus: Ap IJisl 3TOrO MOTOKA PACCUUTHIBAIOT O (hopMyJIe

Ap=pi-pj+ g (yo+hi)(p;-pi)/2. (11 15)

IToTok B BepxHel YacTH MpoeMa WMEEeT TPaHMIbl Yo U A, mepenaa Aasienus Ap, Ila, mis Hero
PacCUUTHIBAIOT TIO (OpMyIIe

Ap =pi-pj+ g (ha+yo) (pj - pi)/2. (1. 16)

3HaK pacxoja ra3oB (BXOASIINA B IOMEIIEHUE PACXO CUUTAIOT IOJIIOKUTEIFHBIM, BEIXOISAIINNT —
OTPHIATEEHBIM) ¥ 3HAYCHHUE P 3aBHCUT OT 3HAKa Mepenana JaBIICHIH:

- — 1. > = F rzprze > — O
s signcaA = III
. sisndap> {_._ 7. o —  rrprze > = O. ( 17)

VYpaBHeHHe OajaHCa MacChl BRIpaXKaeTCs 3aBHCUMOCTBIO

d(pjvj)/dt=w+ZiZGi _%Gk (II1.18)

rae Vj — o0beM moMeIeHus, M’
t — Bpewmsd, C;
Y — CKOPOCTbh BBITOPAHUs MOXKAPHOH HArpy3KH, KI/c;

G;
Z r — CyMMa pacxoJ0B ra3oB, BXOAAIINX B IOMCIICHHUC, KF/C;
1

G
% k CyMMa pacxoJ0B ra3oB, BRIXOAANINX U3 TIOMCUICHUS, Kr/c

YpaBHEHUE SHEPTUH [T KOPUAOPA U JICCTHUYHOH KICTKU:
1

rne C,, C, — ynenbHas u30XopHas v u300apHas teroeMkocTH, kJ[x/(kr - K);

T, T, — TemnepaTypa ra30B COOTBETCTBEHHO B i-M U j-M MOMeENIeHHX, K.

YpaBHeHue OanaHca Macc OTAEIBHBIX KOMIIOHEHTOB MPOIYKTOB TOPEHHS U KHUCIOpOoia

d(Xp jpjVyj)/dt=yLy +2 X1 ;G; _XL,j%Gk, (IL1.20)
1
rae X L.,j» X L,i —KOHICHTpAA L KOMIIOHCHTOB IMPOAYKTOB I'OPCHUS B j-M " i-M IIOMCIUICHUAX,
KI/KT;
L; —xonuuectBO L KOMITIOHEHTA TPOAYKTOB TOpPEeHUs (KUCIOPOJAa),  BBIACISAIOIIErOCS

(TTorIIoLIAoIerocs) MU CrOPaHUH OJJHOTO KWJIOrpaMMa MOKapHOiH Harpy3Ku, KI/KT.
YpaBHeHue OanaHca ONTHIECKON ITIOTHOCTH JbIMa

Viduj /dt=yD, +Zi:HiGi ‘“j%Gk (L1.21)

rae Mj.Hi— onTHyeckas IIOTHOCTD AbIMA B j-M H [-M MOMeIeHusx, Hi/m;

D, — npiMoo06pasyroras crocoOHOCTh MoxkapHOW Harpy3ku, Hm - M/Kr.

Onruueckas IUIOTHOCTh JbIMa MPHU OOBIYHBIX YCIOBUSX CBSI3aHA C PACCTOSHUEM IPENesIbHOM
BUAUMOCTHU B ABIMY COOTHOUICHUEM

Ip=238/p

Bpewms Havana 3Bakyanuu T,, A1 3TaHAN (COOpPYKEHHIA) 6€3 CHCTEM OIOBEIICHHUS PACCUNUTHIBAIOT
[0 pe3yJibTaTaM HCCIIEJ0BAHMUS TOBECHUS JIIO/ICH MPU MOXKapaxX B 3aHUAX KOHKPETHOI'O HA3HAUYCHUSI.



IIpy HanuuuMu B 3[aHUU CHUCTEMBI OIOBEIICHUS O TOXKAPE Tu, NPUHUMAIOT PaBHBIM BpPEMEHU
Cpa6aTBIBaHI/I${ CUCTCMBI C y'—IeTOM ce I/IHeleI/IOHHOCTI/I. HpI/I OTCyTCTBI/II/I HCO6XOZII/IMLIX HUCXOJHBIX
JIaHHBIX 711 ONpeNesieHUs] BPEMEHM Hadvajia »Bakyallid B 3JaHUAX (COOpPYKEHHUAX) 0e3 cucrem
OTIOBEIICHUS T, CIEAyeT NPUHUMATh paBHBIM 0,5 MHH — [UIS dTaka MOXKapa W 2 MHH — IS
BBIIICNISKAIIAX dTAKEH.

Ecim MecToM BO3HHKHOBEHHS TOXapa SIBIIETCS 3allbHOE MOMEIICHHUE, T/Ie TOoXap MOXET OBITh
oOHapyXeH OTHOBPEMEHHO BCEMH HAXOMSIIMMHUCS B HEM JIOABMH, TO Ty, JOIyCKAeTCS HMPUHUMATH
paBHBIM HYJI0. B 3TOM ciiyuae BeposiTHOCTD P, BBIYMCIAIOT 1O 3aBUCUMOCTH
O.999, ccurze 7, = t s -

(III.23)

. e
- O. ccizze z =t s -

-
rae tis  HeoOXOAMMOeE BpeMsl d9BaKyallluH U3 3aJbHBIX TIOMEIICHHUH.

[Ipumeuanne— 3maHuAMH (COOPYXEHHAMH) O€3 CHCTEM OIOBEIICHUS CUYUTAIOT Te 3HaHUS
(coopy’keHHs1), BO3HHMKHOBEHHE I0XKapa BHYTPH KOTOPBIX MOXET OBITh 3aMEUCHO OJHOBPEMEHHO
BCEMH HaXOJSILIUMHUCS TaM JTHOAbMH.

ts PACCUMTBHIBAIOT JUIA HauOoJiee ONACHOTO BapuaHTa Pa3BUTHS I0XKapa, XapaKTepPH3YIOIIErocs
HanOonpmmM TemnoMm Hapactanust O®@II B paccmarpuBaemMom nomenienun. CHavyaina pacCYUTHIBAIOT
KPUTHYECKYIO TPOJOIDKUTENBHOCTE TOXKapa tg, C, MO YCIOBHIO JOCTHXKEHHA KaxiasM u3 OOII
MPEICNIbHO JOMYCTUMBIX 3HAUCHHI B 30HE MPeObIBAHMUS JIt0/IeH (paboucii 30He):

T10 TIOBBIIIEHHOH TeMITepaType:

B 70—t b
thp ={—+In| 1+——"— ) (111.24)
A (273+14)Z
10 HOTepe BUINUMOCTH.
1 1/n
1 E
tgi:)B — E-ln 1— Vln( ,OSOL ) ) (]_H25)
A l4pBD ,Z
10 HOHI/I)KCHHOMy CO)Iep)KaHI/IIO KI/ICJ'IOpOﬂa:
1 1/n
0, _ E _ 0,044
0% =i -5 , (L11.26)

———2 40272
( v )

10 KaXXA0MYy U3 raSOO6paSHBIX TOKCHUYHBIX IIPOAYKTOB T'OPCHUA:
1/n

—1
Tr B Vx

rne B— pa3MepHbI KOMIUIEKC, 3aBUCSIMHA OT TEIUIOTHl CTOpPAaHUs MaTepHaia W CBOOOIHOTO
o0beMa IIOMELICHUS, KT;
to — HavaJbpHas TEMIepaTypa Bo3ayxa B nomeuieHu, °C;
353C,V

(1-emQ "’

n — TOKa3aTelb CTCICHH, YYUTHIBAIONIMKA W3MCHCHHE MAcCChl BBITOPAIOIICIO MaTephalia BO
BpPCMCHU;

A — pa3MepHBIil TapaMeTp, YUUTHIBAIOMINN YAETbHYI0 MAaCCOBYIO CKOPOCTh BBITOpPaHUS TOPIOYEro
Marepraa W IJIomaab noxapa, Kr/c";

Z— ©Oe3pa3MepHBIl MapaMeTp, YUMTHIBAIOIINK HepaBHOMEpHOCTh pacnpenenenus O®II mo
BBICOTC ITIOMCHICHUA,

O — HE3IIas TerioTa cropanust Matepuana, MJx/kr;

Cp — ynensHas n300apHas TEIUI0eMKOCTh ra3a, M/x/ (xr - K);

(¢ — KO3 PUIMEHT TEeTIIONOTEPD;

T — KO3 PUIHUEHT MMOTHOTHI TOPCHUS;

V — cBOOOIHBI 00BEM IIOMEILEHUS, M;

0. — KO3 GUIMEHT OTPAXKEHHUS TPESAMETOB HA MTyTSAX dBAKYaIlHH;

E — HavanbHas OCBEIIEHHOCTbD, JIK;

Inp — mpezenpHas TATbHOCTh BUAUMOCTH B JBIMY, M;

D,, — npIM006pasyomas cocoOHOCTb ropsIlero Marepuana, Hi-m%/kr;



L — ynenbHBIA BBIXO]] TOKCUYHBIX Ta30B MPU CTOPaHUM | Kr MaTepuaa, Kr/Kr;

X— IIpeNeNbHO JOIyCTHMOE COEPKaHie TOKCHYHOTO Ta3a B MOMEIIEHHUH, KI/M” Xco2 =0,11 kr/
M*; Xco =1,16- 107 kr/m?; Xucr ~ 23 - 10 xr/m);

Lo2 — YIEJbHBIN Pacxo]] KUCIOPOaa, KI/KT.

Ecnmu monm 3HakoM JorapupmMa MOJMydyaeTCs OTpUIATEeIbHOE 4Ymcio, To aanHHbii O®Il He
MIPEICTaBISAET ONACHOCTH.
Z paccuuTHIBAIOT TIO popmyre

h h
Z=—-exp|1,4-— | npuH< 6 ™, 111.28
T, o) ( )
rne & — BeIcOoTa padoduei 30HBI, M (h = hy, + 1,7 — 0,5 §; hyy, — BBICOTa TITOMANKA, HA KOTOPOU
HaXOJTCS JIIOJM, HAJ TOJIOM IOMEIIEHHs, M; O — pa3HOCTh BBICOT II0JIa, PaBHas HYIO IpU

TOPU30HTAIILHOM €0 PACIIOIOKEHUH, M);

H— BBICOTA TOMEIIEHHUS, M.

Crnenyer wMeTh B BHIY, 4YTO HauOOJbLIeld ONACHOCTH TPH IOXKape IIOABEPraloTcs JIIOIH,
HaxoJsupecs: Ha Oosiee BBICOKOW oTMmeTke. IloaToMy, Hampumep, NpH ONpPEAETIeHUH HEO0OXOJUMOT0
BpEMEHH 3BaKyalllH JIIOJIeH U3 maprepa 3pUTeNIbHOTO 3aJ1a ¢ HAKJIIOHHBIM T10JIOM, 3Ha4€HHe /i Clle/lyeT
HaXOJUTh, OPUCHTHPYSCHh HAa HaHOOJIEee BEICOKO PACIIOJIOKEHHBIE PSIBI KPECe.

[TapameTpbl A U 1 pacCUUTHIBAIOT TaK:

JUISL CIydasi TOPEHHUS )KUAKOCTH C yCTAaHOBHUBIIEHCS] CKOPOCTBIO

A=wrF npun=1,

rae Wr — yOelbHas MaccoBas CKOPOCTh BBITOPAHUS KHAKOCTH, KI/(M” - ¢);

JUISL KPYTOBOT'O PAaCIpOCTPAHEHUs IoXKapa

A= 1,05 yr V' ipu n = 3,

IJie V — JIMHEIHas CKOPOCTh PacpOCTPaHEHHs IUIAMEHH, M/C;

JUISL BEPTUKAJIBHOW WMIIM TOPU30HTAJILHON IMOBEPXHOCTH TOPEHHS B BHJE NPSIMOYTOJILHHUKA, OJTHA M3
CTOPOH KOTOpPOTO YBCIUYMBACTCA B ABYX HAMPaBJICHUAX 3a CUYET pPaACHpOCTPaHCHUSA ILJIaMCHU
(HampuMep pacrpoCTpaHEHHUsI OTHSI B TOPU3OHTAIILHOM HalpaBJICHUH 110 3aHaBECY IMOCIIE OXBaTa €ro
IIJIAMEHEM 0 BCEH BBICOTE)

A= wyrvbropun =2,

rine b — nepneHANKyISIPHBIA K HAITPaBICHHUIO IBIDKCHNS IIAMEHH pa3Mep 30HBI TOPCHNS, M.

[Ipu otcyrcTBUM crnenuanbHBIX TpeboBammid o u E mpuamMaior paBHeiMd 0,3 u 50 1k
COOTBETCTBEHHO, U 3HaYeHUE /[y, = 20 M.

Vcxonnble nqanHble U1 TIPOBEACHHS PACYETOB MOTYT OBITh B3SITHI M3 CIIPABOYHOM JINTEPATYPHI.

W3 monydeHHBIX B pe3ylbTare pacyeToB 3HAYCHUH KPUTHYECKOW MPOJODKHTENFHOCTH IOXapa
BBIOMPAIOT MHHUMAaJIBHOE:

. LT ns O,
typ =minjtyy, Uiy, typ s

HeoOxoaumoe Bpemsi dBakyaluu JIIOAEH i MHH, W3 pPaccMaTpUBAEMOro MOMEIICHHUS
paccUMTHIBAIOT 1O hopMyJIie
08ty

60

IIpu pacrnonoxeHWH mrofed Ha pa3lIUYHBIX 110 BBICOTE IUIOIIAAKaX HEOOXOAUMOE BpeMs
9BaKyallly CIEIYET ONPENeNIATh MUIs KayKAO0H TUIOIIA K .

CBobOomHBI 00BEM MOMEIIEHUS! COOTBETCTBYET PA3HOCTH MEXIY TI€OMETPHYECKHM OOBEMOM M
00beMOM 000pYZOBaHNUS WM PEAMETOB, HAXOAAMMXCS BHYTpH. Ecim paccunTtats cBOOOIHBIN 00BeM
HEBO3MOJKHO, TO JOIIYCKAeTCs! IPHHUMATH €ro paBHBIM 80 % reoMeTpruecKoro oorema.

[Tpn HanmMuuK B 31aHUK HE3aAbIMIIIEMBIX JIECTHUYHBIX KJIETOK PACUETHBIM MHAMBHIYIBHBIH PUCK
Q: amst Joel, HaXOAAIIMXCSl B TIOMELICHUSX, PACIIONIOKEHHBIX BBIIIE Ta)ka M0XKapa, pacCYUTHIBAIOT
o hopmyiie

Qo= Qu(1 - Pus). (IIL.31)

[I1.2.6 BeposTHOCTH 3Bakyaruu Jroneii P, 10 Hapy>XHBIM 3BaKyallMOHHBIM JIECTHUIIAM U IPYTHMH
MyTAMH dBaKyanuu npuHUMaroT paBHoH 0,05 — B kunbix; 0,03 — B OCTaIBHBIX IPH HAIMYHAN TAKUX
nyteit; 0,001 — npu UX OTCYTCTBUH.

II1.2.7 BeposTHOCTH 3()()eKTUBHOTO CpabaThIBAHUS MTPOTHBOIOXKAPHON 3alUTHL P, pacCUUTHIBAIOT
1o opmyiie

tp of (I11.29)

ts (I11.30)



Py, =1-TI0-Ry), (11.32)
i=1

I7ie 7 — YUCI0 TEXHUUECKUX PelIeHUH MPOTUBOMOXKAPHON 3aIlIUTHI B 3/1aHHUM;

R; — BeposiTHOCTB 3(h(eKTHBHOTO cpabaThIBaHUS i-I'0 TEXHUYECKOTO PEIICHHS.

[I.2.8 [l SKCITyaTHPYyEeMBIX 3IaHWH (COOpYKEHHH) pacYeTHBId WHIUBUAYaJIbHBIH PHCK
JIOMYCKAeTCs TIPOBEPSATh OKOHYATEIBHO C UCIIOIB30BAHUEM CTATUCTUUECKHX JAHHBIX 10 (hopmyie

N
Qs = N (I0.33)
00

rae Nr— 9iCcIio ToXKapoB ¢ THOETBIO IO B pacCMaTpUBAaeMOW TPy OAHOTUITHBIX 3MaHUH 3a
epuoj BpeMeHu 7, JIET;

Nog—KOINIECTBO HAOIIOAaEMBIX 00BEKTOB B IPYIIIIE.

OIHOTHITHBIMH CUMTAIOT 3A4aHUS (COOPYKEHHMS) C OJMHAKOBOI KaTeropueil moapHOW ONacHOCTH,
OJIMHAKOBOTO  (PYHKIIMOHAJIBHOTO HA3HAYeHWsT M ¢ OJNM3KMMH OCHOBHBIMHM  IapameTpamu:
TFeOMETPUYECKUMHU pa3MepaMH, KOHCTPYKTUBHBIMH XapaKTEpUCTHKAMHU, KOJIUYECTBOM Toprouei
Harpy3KH, BMECTUMOCTBIO (YHCIIOM JIFOACH B 3[IaHHH), IPOU3BOACTBEHHBIMH MOIITHOCTSMH.

1.3 OneHka MHANBUIYAJIBLHOT0 PUCKA

II1.3.1 Hxsg mpoeKTUpyeMBIX 30aHHK (COOpPYKEHHWI) WHIMBHAYaTbHBIM PUCK TIEPBOHAYAIHHO

onenunsaior no (I11.2) npu P,, paBHoii Hymo. Eciu mpu stoM Bbimonmsercs ycnosue Q. <Qp, TO

0e30MacHOCTh JIOIeH B 3MaHUSAX (COOPYXKCHHAX) oOecriedeHa Ha TpeOyeMOM YpOBHE CHCTEMOI
MPEeIOTBpALICHHS MOXKapa. Eciam 3TO yCIIOBHE HE BBIMONHACTCS, TO pacueT WHIMBUAYATBHOTO PHCKA
Q, creayeT NpoBOAUTH MO PaCUETHBIM 3aBUCUMOCTSIM, IIPUBEACHHBIM B pa3aene 111.2.

I1.3.2 JomyckaeTrcs WHIWBUAYalbHBIA PHUCK OLEHHMBATH MO Q; B OAHOM WJIM HECKOJbKHUX
MOMEIEHUsAX, Hauboyiee yJaleHHBIX OT BBIXOJOB B 0O€30MacHyI0 30HY (HalpuMep BEpXHHUE 3TaXKu
MHOTOATQXXHBIX 3/1aHUN).

II1.4 Pacuer conMajJbLHOI0 pHCKa

ConmanbHBIM PHUCK OLIEHUBAeTCAd KaK BEPOSATHOCTh rmbenu B pesynbrare moxkapa 10 m Gomee
YeNOBEK B TCUCHHE Tofa. PacueTsl MpOBOIAT CIEAYIOMUM 00pa3oM.

[1.4.1 Onpenensrot BeposATHOCTH Qo Tmbenn 10 u Ooee 4eIoBeK B pe3yNbTaTe Mmoxapa.

[1.4.1.1 J{ns npou3BOACTBEHHBIX OMEILL

<> —_

(1I1.34)
rie M— MakcuMalbHO BO3MOKHOE KOJIMYIECTBO MOTHOMINX B PE3yJIbTaTe MOXKapa, del.
M=N tp”‘t‘—"’%“ (I11.35)
p
rie N— KOJIM4YecTBO padOTalONIMX B TOMEIICHNUH (3aHUH), Yell.
111.4.1.2 Inst 3a70bHBIX MOMEIIEHUH BeposTHOCTH Qo rubemn 10 u Gosee 4eIOBEK PacCUUTHIBAIOT
o hopmyiie

(I11.36)
16
e M=N-—=, (©.37
tP
[I1.4.2 BepostHOCTE THOENH OT oxapa 10 u 6ojee YelloBeK B TeUeHHE roja Ry paccUUTHIBAIOT 11O
dbopmyne
R10 = QnPnp (l - P3) (1 - Pm)Q]o. (]_H38)

I1.4.3 [ng sKCITyaTUpyeMbIX 37aHUH (COOPY)KEHUI) pacueTHOE 3HA4YeHHE COIMAIBHOTO PHCKa
JOITYCKA€TCA MPOBEPATH OKOHYATCIIbHO C MCIIOJIB30BAHNEM AHAJTIUTUYCCKUX JAHHBIX 10 (bopMyne

_ Nio
9
TN 6
rie Nyo — YHCIO TOKapoB, MOBJIEKIINX 3a c000# rrbens 10 u GoJee denoBeK B TEUEHHE Teproaa
HaOmronenus T, JIeT:
Nos — YHUCIIO HAOIIOZAaEMBIX OOBEKTOB.
Hpumep — OUCHUTP WHIVNBHAYATBHBIA W COIMAIBHBIA PUCK U JIOACH, paboOTaromuX B

MeXaH006p36aTBIBaIOIHeM nexe (SaJ'II)HOG HOMeH_[eHI/Ie).
Z[aHHI)Ie JJId pacdeTa

Rio (111.39)



B mexanooOpabarsiBatomiem nexe pazmepom 104 x 72 x 16,2 M npou3somien aBapuiHBINA pa3iuB U
3aropaHue Macia Ha raomany 420 Mm%,

B niexe paborarot 80 yen. Ha 4eThIpeX MEXaHUYECKHX Y9acTKaxX B TpH cMeHBI, Py, = 1. Llex umeer
JIBa IBAKyaIllMOHHBIX BBIXOna mocepenuue. llluprnHa HEHTPANIBHOTO MPOX0Aa MEXKIY MEXaHHYECKIMH
yJacTKaMH paBHa 4 M, a IIMPHHA IPOXOJOB MEXIy OOOpYIOBaHWEM M CTEHAMH paBHa 2 M, Ha
ydacTkax paboraror mo 20 dyen. Jlromu HaXomsTcs Ha HYJEBOW OTMETKe. Bpems ycTaHOBIICHHS
CTallHOHAPHOTO PEXMMa BBITOPAHUS Maciia MO AKCICPUMEHTAIbHBIM JaHHBIM cocTaBisseT 900 c.
XapaKTepI/lCTI/IKI/I ropeHud mMacja, B3sATbIC U3 JIUTCPATYPHLIX UCTOUYHUKOB, CIICAYIOIIHNEC:

Huslias terwiora cropanus Q = 41,9 MJDx/kr; neiMooOpasyromias crmnocoOHOCTh, D = 243

Hn-M%/KT; yAeIbHBIN BBIXO] YTIEKHCIOTO Ta3a LCO2 = 0,7 xr/kr; yaenpHOe OTpeOIeHNe KUCIopoIa

Lo2 = 0,282 KI/KT; yIenbHas MaccoBas CKOPOCTh Beropanus y = 0,03 kr/(m” - ¢).

Pacuer
PacueTHas cxema sBakyanuu npejacrabieHa Ha pucynke 111.2.
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0 — Mecto noxapa; I, [I — sBakyanmoHHbie BBIXObI;
1, 2— y4JacTK# 3BaKyarnoOHHOTO MyTH.
Pucynok 111.2 — PacueTHas cxema 3BaKkyamuu

3BaKyaLII/IIO OCYHICCTBJIAKOT B HAIIPABJICHUHN HEPBOI0 3BAKYALIMOHHOI'O BbIXOJd, TAK KaK BTOpOﬁ

3a6J'IOKPIpOBaH o4Jarom Imoxxapa.
IInotHOCTH JIFOICKOI'O IMOTOKAa Ha MEPBOM YUACTKE 5BAKYAIIMOHHOI'O ITYTU:

B N, f _20-1
[16; 88:2
Bpemst IBHKEHUSI JTFOJICKOTO TIOTOKA 10 MEPBOMY Y4aCTKY:

/ 88
t S I 0,88 mun.
V; 100
WHTEHCUBHOCTD IBUKEHHS JIOACKOTO IIOTOKA MO BTOPOMY Y4YACTKY:
2q16; 2-1-2
) =————=——=1m/Mun.

5, 4

Bpems ABIKEHHS JTFOICKOTO TTIOTOKA TI0 BTOPOMY YYACTKY, Tak KakK (2 = 1 < gmax = 16,5:

1 = 0,1 M'Z



PacueTHOe Bpems 3BaKyaluu:

t,=t +1t=0,88+ 0,52 = 1,4 mun.

FeOMeTquecm/Ie XapaKTCPUCTUKH ITOMCUICHUA

h=1,7wm; V=0,8 104 - 72 - 16,2 = 94,044 M’

[Ipu ropeHnn XUIKOCTH C HEYCTAaHOBHUBIIEHUCS] CKOPOCTHIO:
0,67yF _ 0.67- 0,03

e 7900

OmnpepensieMm tq, ipu X = 0,3 1 E =40 1k, B =2 136 kT

h h 1,7 1,7
Z=—-exp|l4-— |=——-exp| 1,4-—— |=0,12 ;[ = :
peen14 )= e 14 L 0125120

T10 TIOBBIIIEHHOH TeMITepaType

B 70—t VM (5136 70-20 s
th =3 dn T+ ——— = =362 ¢;
A 273+ t0)Z 0277 (273+20)0,12

T10 MOTEPE BUAUMOCTH:

A= -420=0,277 . npu n =1,5.

1) /n 4 1/15
(s _ B, |, Vin(,05¢E) _J2136 [ 97044/n(1,05-03-40) 135
A lanDZ 0,277 20-2136-243-0,12
C;
0 TIOHKEHHOMY COZIEPIKAHHIO KUCIIOPO/a:
1/n

-1

60 = {eln 1- B LO’044 =(7710in(—2,6))'""3;
"702_,_0’27)2

10 BBIACJICHUIO YTJICKUCIIOTO rasa

/n /LS
teo? = Bl _ 2136 40 _27044:0.1 =(7710-In(—-0,016))" /15 ;
A BLZ 0,277 2136-0,7-0,12

tep = min (tgp, tep ) = min (362, 135) =135 c.

HeobxonuMoe BpeMsi 3BaKyaIuu JIOACH U3 TOMEIICHUS:

tus = Ko ty = 0,8 - 135 =108 ¢ = 1,8 muH.

U3 cpaBHeHUs t, C tis TOTyHYaeTCS:

t,= 1,4 <tw=1,8.

BeposaTHOCTh 3BaKyaIiu 1Mo SBaKyallHOHHBIM ITyTSIM:

P, =0,999.

BepositHoCTh 9Bakyanmn:

P,=1-(1-(1-Pyy)(1-Prs)=1-(1-(1-0,999) (1 -0)=0,999.

PacueTHbIN MHAWBUTYaNbHBINA PHCK:

Q=QuPyp(1-P)(1-Py)=02-1(1-0,999)(1-0)=2"10%

Q.=2-10"> Qp =10°.

To ecth ycnoBue O€30MACHOCTH JIIOJICH HE BBINOJIHEHO, 3HAYEHHE WHIMBHUAYaJIbHOTO pHUCKA
60JbIIIe TOITYyCTUMOTO.

BEINIOTHAM  OIIEHKY COLMAIBHOTO pHCKa Ha paccMaTpuBaeMoM ydactke mo (opmyne (1I1.36).
[ockonbky t, < T, mpuHEMaeM Qo = 0, clIemoBaTeIbHO, BEPOSTHOCTD THOETH B pe3yibTaTe moXxapa
10 u Gornee JeOBEK Ha pacCMaTPUBAEMOM ydacTke paBHa 0.

IIPUJIO)KEHUE D
(pexomendyemoe)

METOJ OHEHKNW HHANBUAYAJIBHOI'O PUCKA JJI51 HAPYKHbBIX
TEXHOJIOI'HTYECKHNX YCTAHOBOK



3. 1 Hacrosmmii MeTosl MPUMEHUM JUIs pacueTa WHAWBUIAYAILHOTO PUCKa (Jajiee — pPHUCKa) Ha
HapYXXHBIX TEXHOJOTHYECKHX YCTAHOBKAX IMPU BO3HHKHOBEHHM TaKHX MOPAXAIOUIMX (PaKTOPOB, KAk
M30BITOYHOE JaBJICHHE, Pa3BHBAacMOE IPH CropaHHM Ta30MapoBO3JYIIHBIX CMECEed, U TEIIOBOES
U3JTydeHHe.

3.2 OueHKy pUcKa MPOBOSAT HA OCHOBE MMOCTPOCHHS JIOTHYECKON CXEMbI, B KOTOPOH yYUTBHIBAIOT
pa3iuYHbIC MHUIUHPYIOUIHE COOBITHS W BO3MOXHBIC BapUAHTHI MX pa3BuTHs. [IpuMep mocTpoeHUs
JIOTHYECKOW CXEMBI ISl pe3epByapa XpaHCHUS COKMKCHHBIX YTIICBOJOPOIHBIX Ta30B IMOJ JaBICHHEM
MOKa3aH Ha puUcyHke O.1.
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PI/IcyHOK 9. 1 — Jloruueckas cxema Ppa3BUTHUA aBapuu, CBSI3aHHOM C BLI6pOCOM TOpHOYMX BCHICCTB HA HAPYIKHBIX YCTAaHOBKAX



CuMBoubl A} — Ao 0003HAYAOT:

A1 — MIHOBEHHOE BOCIUIAMEHECHHE WHCTEKAIOIIET0 MpPOAYKTa C IOCICIYIOUMM (haKeIbHBIM
TOpPEHHUEM;
A> — QakenpHOE TOpEHME, TEIUIOBOE BO3/AcHCTBHE (akena NPUBOANT K Pa3pyLICHHUIO

ONM3NEeKaIeTo pe3epByapa U 00pa30BaHUIO «OTHEHHOTO IIapa;
A3 — MTHOBEHHBIH BEIOpOC MPOIYKTa ¢ 00pa30BaHUEM «OTHEHHOTO IIapa;

As — MTHOBEHHOTO BOCIDIAMEHCHHS HE NPOM30ILIO, aBapus JOKaJIM30BaHA Oiaromaps
3¢ GEKTHBHBIM MepaM 0 MPEOTBPAIICHUIO MOXKapa Jr00 B CBSA3H C PaCCEIHUEM ITAPOBOT0 00JIaKa;
As — MTHOBEHHOW BCIIBIIIKA HE MPOHM30INIO, MEPhI MO MPEIOTBPANICHHUIO TOXapa ycrexa He

HMEIH, BO3TOPaHUE MPOJINBA;

A7— cropanue o6yiaka maporasoBO3IyIIHON CMECH;

Ao— cropanune obnaka ¢ pa3BUTHEM H30BITOYHOTO AABICHUS B OTKPBITOM IIPOCTPAHCTBE;

As, Ag, A10 — paspylIeHHe ONM3IIEKAIETO pe3epByapa Moj BO3IeHCTBHEM M30BITOYHOTO JaBICHUS
WJIN TEIUIa TIPH TOPEHHH TIPOJINBA UM 00pa30BaHUK «OTHEHHOTO IIapay.

3.3 PaccumtsiBaloT BeposiTHOCTH (J(A;) peanu3anuy KakIO0To W3 pacCMaTpHUBAcMBIX BapHaHTOB
JIOTUYECKOW cXeMbl. J[Jisi 3TOro Ucronb3yIoT Caeyonye COOTHOILCHHUS:

Q(Al):QaBQMrQ(on.m, (31)

rre Q. — BEpOATHOCTH aBapHUITHOTO BEIOpOCA TOPIOYETo BEIIECTBA (pa3repMeTH3anns YCTaHOBKH,
pe3epByapa, TpyOonpoBoaa);

Qur — BEpOSATHOCTH MTHOBEHHOT'O BOCIZIAMEHEHHS MCTEKAIOIETO NPOIYKTa;

Qs — BEpOATHOCTH (haKEIILHOTO FTOPEHUsI CTPYH MCTEKAIOILIETo MPOIYKTa;

Q.. w — BEPOSATHOCTH Pa3pylICHHs OIIU3JIEKAIIEr0 pe3epByapa MO BO3JAEHCTBHEM «OTHEHHOTO
mapay,

Qom =1-Qom -

Q(AZ):QaBQMchbQo.m 5 3.2)

Q(A3) =QaBQMFQL).H.I . (2.3

’
rae Qg ;r — BEPOATHOCTH pa3spylIeHHs pe3epByapa ¢ 06pa30BaHHEM «OTHEHHOTO MIapay.

Q(A4) :QaBQMrP3: (94)

rae QMI" - BepOﬂTHOCTL TOTO, YTO MI'HOBCHHOI'O BOCIINIAMCHCHHA HCTCKAKOLICTO HpOI[yKTa HC
IIPOU30UJET;

Pg — BCPOATHOCTb TOI'0, 4YTO CPCACTBA NPCHAOTBPALICHHA IIOXKapa 3aJlavdy BbIIIOJHWIIH, oo
HPOH30IILIO PAacCEHUE 00NIaKa apora3oBo3IyIIHOM CMECH.

Q(A5) =Qa QurP3 Qs n Qo » (3.5)

rne P, =1— P, BeposTHOCTH HEBBIMOIHEHHUS 3a]1a41 CPEICTBAMH TPEIOTBPAIICHHUS TOXKAPA;
Qs.n — BEPOSATHOCTH BOCILIAMEHEHUS TPOITHBA.

Q(A6) = QaBGMF§3QB.HQO.m 5 (96)
Q(A7) = QaBaMrF363.ch.060.Lu P (3‘7)
rne 63.1‘1 =1-Qgy;

Q.0 — BEPOATHOCTH BOCIIAMEHEHHUs 00JIaKa IapOBO3LYLIHONH CMECH.

Q(AS) = 6aB6MI‘§3QB_HQC.OQO.m > (3.83)
Q(A9) = Quap Qur P3Qu.n Qe nQo.um (9.9)
rme Qe =1-Qco — BepoaTHOCTH cropanus o6aka MapoBO3AYIIHON CMECH, ¢ Pa3BHTHEM
N30BITOYHOTO IaBJICHUS.
Q(A10) = Qap Qur Ps Qi Qe i Qo (5.10)
3.4 OueHKy BEpOSITHOCTHBIX MapaMeTpoB, BXoAsummx B ¢opmyist (3.1) — (3.10), nposozst

CIICYIOIIUM 00pa3oM.

3.4.1 BepositHocTh (. pasrepMeTH3allii yCTAaHOBKH (TpyOOIpoBOza, pe3epByapa) M BbIOpoca
TOPIOYEro BEIIECTBA B TCUCHHUE T'0JIa ONPEACISIOT UCXO/Sl U3 CTATHCTHYECKUX JAHHBIX 00 aBapHsX 110
bopmymne

N

Qup =—22— 9.11
aB NyCTT ( )

rre N, — o0Iee 4ncino aBapuiHBIX BEIOPOCOB TOPIOYETO MPOAYKTa Ha YCTaHOBKAX JAHHOTO THUIIA,



Nyer — Teno HabI0IaeMbIX eIUHHUI] yCTAaHOBOK;
T— niepuo HaOIIOIEHUS, JIET.
3.4.2 BeposTHOCTh MTHOBEHHOTO BO3TOPAaHHS HCTEKAOUIeTro MpoaykTa (. PacCUUTHIBAIOT IO
bopmymne
N

Qur =—-, (0.12)
Mmr Na'B

rae Ny — 9HCIO CIy4YaeB MTHOBEHHOTO BOCIUIAMEHEHMS MCTEKAIOIIEro IPOXyKTa IIPH €ro
aBapUIHBIX BBIOpOCax.
3.4.3 Ipu oTcyTCTBIM HEOOXOAMMBIX CTATHCTHYECKHUX JAHHBIX JOIYCKAaeTCsl IPUHIMATh:

Qur =0,05; Qy =0,95. (3.13)
3.4.4 BeposSTHOCTh BOZHUKHOBEHUS (hakeIbHOTO TopeHus Qg pacCUUTHIBAIOT 1O (GopmyIie
Qp =
= , (B3.14)
[b NMF

rne Ny — 49ucio ciydaeB (akeIbHOTO TOPSHUS NCTEKAIOIIEro MPOIYyKTa Ha yCTaHOBKAaX JAHHOTO
THIA.

3.4.5 BeposTHOCTh BO3HMKHOBEHHSI «OTHEHHOIO INapay NpH pa3pyLIEHHH OJIM3JIeKalero
pe3epByapa 1moJ| BO3AeHCTBHEM NoXKapa (M30bITOUHOTO AaBineHus) Qo PACCUMTHIBAIOT 1O (opMmyIie

Qo= 1 - Poy Pra Por [1 - (1 - Pop)(1 - Pu)] (3.15)

rrae Pu. — TexHMUYecKas HaJeKHOCTh MPEIOXPAaHUTEIBHON apMaTyphl pe3epByapoB, MIPUHUMAIOT:

J’(>,95 e CECEOEEE S Cc R EA R EC > ER I NCS E A E-N o E A CS R S I~ A E-E A EZ AR EAEE E R <> R > <= <

= L. . — = E R e TS S T AT ER A A > E AT AR C > A E R N s T N e R > <N s T
1l T < e e T . o e 2 R A T e e o o € e i . e A <R e

P(;‘m — TEXHUYCCKad HaACKHOCTb CHCTEM 6J'IOKI/IPOB3HI/I$I MNponeccoB IMoaadnu Hu HCPCpa6OTKI/I
NPOJYKTa MPU aBapHH, IPUHUMACTCS:
e o 0.95 —ecitHa cHucTeMBI OJIOKHPOBAHMSI Y CITAHOBIICHBIL,
St T 10— eciiu cucTeMBI SIIIOKHMPOBAHMSI OTCY TCTBYCST:
Prm  — BeposTrHOCTh A(PQEKTHBHOM 3aIIUTHl IOBEPXHOCTH YCTAHOBKHM C IIOMOIIBIO
TEIUIOM30JIMPYIOIINX MOKPBITHIL:
. . j0,95 — TP HAJITHYIHH TSCIDIOHM3OJITHPY FOIIIETO IMOKPBITE S,
e l() — TIPH OTCYTCTBHH TSIDIOHM3OJIITHPYIOIIISTO IMOKPBITES
Po, — BeposaTHOCTH 3 ekTHBHON PabOTHI CUCTEM OpPOIICHHS YCTAHOBOK (PE3epBYapOB):
> o 0,95 — nIPH HAJIHMYHMH CHCTEMBI OPOIITCHESI,
°P O — P OTCYTITCTBHHM CHCTEMBI OPOILICHES ]

Por — BepOATHOCTh ycIieXa BBINOJHEHUS 33a4X ONEPATUBHBIMU MOAPA3CICHUSIMH MOKapHOH
OXpaHbl, TPUOBIBAIOIINMH K MECTY aBapHH, PaCCUMTHIBAIOT 110 (hopmyIre

Pon =PynePltnp <tp )+ PynePrpP [ty < tp), (2.16)
rac Py.n,c — BEPOSATHOCTH BBIIIOJIHEHUA 3ala4l yCTaHOBKaMHU HO)KapHOﬁ CHUTHaJIM3aIllnuu,
Py.n.c =1- Py.n.c ;

Pnp — BCPOATHOCTH BbI3OBA IMEPCOHATIOM aBapHﬁHLIX noz[pa?,z[eﬂeﬂnﬁ:

J' «»_—= = — wxwxgm= o T N > T e E W W T R e S W T = e S >
D S, —_— <> _ < 7
17 <> ——

s = o E EESS - ST~ e xR RN <> T~ e . = > =R S <> ==
AR R EE CE e SCCSI—E e xR RN <> I~—= e =A< S <> = m—= =

t, —pacueTHOe BpeMsl BO3/EHCTBUS OMACHBIX (DAaKTOPOB IMOXKapa Ha ONM3IeKali pe3epByap A0
€ro pa3pyIlcHUs, MUH;
tap — BpEMsI IPHOBITHS ONIEpaTUBHBIX NOAPA3/IEIEeHIH K MECTY MOXKapa, MUH;

Plty, <t,] — BepositHOCTH TIPHOBITHS ONMEPATHBHBIX MOAPA3NCHCHH MOXAPHON OXPaHBI 32

BpeMsI, MEHBIIIEEe PACUETHOTO BPEMEHH Pa3pyIICHHs OIM3IISKAIIEro pe3epByapa.

BepositHocTs P, mpepoTBpamienuss moxkapa Omaronmaps 3((EKTHBHBIM  MPOTHUBOTOXKAPHBIM
MEPOIPHUATHSIM WM TIO0 TTOTOJHBIM YCIOBHUSM PaCcCUYUATHIBAIOT O hopMyIie

N
P, = ﬁ , (2.17)
a.B Mmr

rae N, , — YHCII0 aBapHii, IpU KOTOPHIX HE MPOU3O0ILIO0 BOCIUIAMEHEHHS TOPIOYNX BEIIECTB.

2.4.6 BepostHOCTh QB.I BOCIUIAMCHCHHS IPOJHMBA TOPIOYHUX BEIIECTB, O0Opa30BaBIICTOCS B
pe3yNbTaTe aBapyy ¢ pa3repMeTH3alueH YCTAaHOBKH, PACCUUTHIBAIOT IO (hopMyJie

Q _ N B.I1

B.II — s

Na.B - NMF _NH.B
rae NB.IT — YKCII0 Cily4aeB BOCIUIAMEHEHHMS MTPOJIMBA MIPU aBapUAX HAa yCTAaHOBKAX JaHHOTO THIIA.
2.4.7 BepostHocth Q.o O cropanus o0Jlaka MapOBO3IAYIIHON CMecH, OOpa3oBaBIICHCS B

pe3ynbpTaTe BEIOpOCca U MOCIEAYIONIETO NCIapeH s TOPIOYHX BEUIECTB, PACCUUTHIBAIOT O (hopMyJIe

(Y.18)



(Y.19)

rae Neo — YHCIIO CilydaeB CropaHusi o0aka npu aBapusax Ha YCTAaHOBKAaX JaHHOT'O THUIIA.

2.4.8 BeposatHOCTh Qs CrOpaHUS MapOBO3AYIIHON CMECH C Pa3BUTHEM H30BITOYHOTO JABJICHHS
paccUUTHIBAIOT O hopmyIie

N
c.a
Qcp = N N N N (5.20)'
a.B~ “mr  YHB ~ VBaII
r1e N, — YHCIO CITy4aeB CrOPaHHS MApOBO3AYIIHONH CMECH C pa3BUTHEM M30BITOYHOTO AABICHUS

pu aBapusax Ha YCTAHOBKAX JAHHOI'O TUIIA.
2.4.9 Ecou cratucTHdeckue JaHHBIC, H606XOI[I/IMI>I€ JJIA pacucTa BCPOATHOCTHBIX IMAapaMETpPOB,

Bxogsamux B Qopmynsl (3.1) — (D.10), OTCYTCTBYIOT, BEpOATHOCTb pEaU3allMU Pa3INYHBIX
CIICHApUEB aBapUU PACCUUTHIBAIOT 1O GopMmyIie
O (A) " Qu O (Aer, (B.21)

e Q (Ai)e — cTaTHCTUYECKAS BEPOATHOCTHh PA3BUTHS aBApUU TO i- BETBU JIOTHUECKOW CXEMBI.
Hns CYT, QO (Ai)e onpenensroT mo tadmure . 1.

Tabmuna 3.1— CraticTHUecKHe BEPOSTHOCTH PA3IMYHBIX CIEHApPHUEB pa3BUTHS aBapHU C
BeIOpocom CYT

Cuenapwuii aBapun BepositTHOCTD Cuenapuii aBapun BepositHOCT
b
daxken 0,0574 Cropanue c pa3BuTHEM
OrxeHHbIi map 0,7039 N30BITOYHOTO IaBICHUS 0,0119
T'openune npomnmsa 0,0287 Bes ropenus 0,0292
Cropanue oGmaka 0,1689 Hroro 1

35 I[J'IH KaX10ro BapHaHTa JIOTUYECKOH CXEMBI TOPOBOJAT PACYCTBI MNOPAKAIOIIUX q)aKTOpOB
(I/IHTCHCI/IBHOCTb TCIJIOBOTO U3JIYUYCHHA, AJIUTECIBHOCTH €I0 BOS}IGFICTBHSI, M30BITOYHOE JaBJICHUC U
HUMITYJIbC BOJIHBI ,HaBJleHI/IH) C MNOMOLIBIO METOAO0B, MNPUBCACHHBIX B IPUIIOKCHUAX B, I[, E.
Berancienus IIPOBOOAT IJIA 3aJlaHHBIX paCCTOﬂHHﬁ OT MECTa MHUIUHUPOBAHUA aBapHU. Kommuectro
BCIICCTBA, IMPHHUMAIOMICTO Y4YaCcTHUEC B CO3JaHUM IIOpaXKaromiux (I)aKTOpOB, OICHUBAKT B
COOTBCTCTBHHU C PACYCTHBIM BAPUAHTOM aBapUU.

3.6 YcnoBHas BEpOATHOCTh Qni MOpaXEHUS YelIOBeKa M30BITOUHBIM JIaBJIEHUEM, Pa3BUBAEMBIM

NpU CrOpaHHM Ta30MapOBO3MAYIIHBIX CMeced, Ha pACCTOSIHUM I OT OSIHIEHTPA PACCUYUTHIBAIOT
CIIEIYTOITIM 00pa3oMm:
- BBIUHCIIAIOTCS M30BITOYHOE AaBIICHHE Ap U MMITYJIBC i IT0 METOJAaM, ONMCAHHBIM B MPHIOKCHUN

E;
- CXOJIS M3 3HAUEHHUH Ap U i, BBIYUCIIIOT 3HaYeHUE «11poouT» — yHKIMK P, 1o Gpopmyie
P.=5-0,26 In (V), (3.22)
8,4 9.3
roe V= [17500] +[2?0j (3.23)
Ap i
Ap — u30bITouHOE naBneHue. Ila;
| — MIMITyJIbC BOJIHBI AaBieHus. [1a - c;
- ¢ IIOMOWIBIO TAONUIBL D.2 ONPEeISIOT YCIOBHYIO BEPOSITHOCTD MOPAXKSHHUS YETIOBEKa.
Tabnuna D.2 — 3HaueHus1 YCIOBHOM BEPOSITHOCTH NOPaXKEHHsI YeJIOBEKa B 3aBUCUMOCTH OT P,
YcnoBHa P,
s
BEPOSITHO
CTb
HOpaXkeH
us, %
0 1 2 3 4 5 6 7 8 9
0 - 2,67 |295]|3,12 3,25 (3,36 | 3,45 3,52 | 3,59 3,66
10 3,72 | 3,77 |3,823,90|3,92 (3,9 | 4,01 4,05 | 4,08 4,12
20 4,16 | 4,19 | 423 4,26 | 429|433 | 436 | 439 | 442 4,45
30 448 | 450 | 4,53 4,56 4,59 |4,61 | 4604 | 467 | 4,69 | 4,72
40 475 | 4,77 | 480 | 4,82 | 485|487 | 490 | 492 | 4,95 4,97
50 5,00 | 5,03 |5,05]5,08]5,10 (5,13 ] 5,15 5,18 | 5,20 5,23




60 5,25 | 5,28 |5,31]5,33 (5,36 5,39 541 5,44 5,47 5,50
70 5,52 | 5,55 | 5,58 5,61 (5,64]5,67] 5,71 5,74 5,77 5,81
80 5,84 | 5,88 |[5,92]5,95(599]6,04]| 6,08 6,13 6,18 6,23
90 6,28 | 6,34 | 641|648 |6,55]6,64]| 6,75 6,88 7,05 7,33
— 0,00 { 0,10 [ 0,20 0,30 0,40 ]0,50] 0,60 | 0,70 0,80 0,90
99 733 | 737 | 741746751758 7,65 7,75 7,88 8,09

3.7 VYcnoBHas BEpPOSTHOCTh TOPXKEHHs 4YeJNOBEKa TEIUIOBBIM H3JIyYCHHUEM OIpeelseTcs
CIIEAYIOIIUM 00pa3oM:

a) paccuuThIBaIOTCA P, 110 dhopmyre

P,=-14,9 + 2,56 In (t q"*), B.24)

rne ¢ — 3¢dexTHBHOE BpeMs HKCTIO3UINH, C;

¢ — UHTCHCUBHOCTD TCIIJIOBOT'O U3JTYUCHMUS, KBT/MZ.

t onpenessIoT:

1) ms moxapos nponuBoB JIBXK, 12K 1 TBepabIX MaTepHaioB

t=t, + x/, (3.25)
r1e ¢, — XapakTepHOe BpeMs OOHApYKeHHs Iokapa, ¢ (IOMyCcKaeTcs MPUHUMATD t = 5 ¢);
X — pacCTOsSHHE OT MECTa pACIOJOKEHUS YeJIOBeKa MO 30HBI (HHTEHCHBHOCTH TEIIIOBOTO

u3JTyueHus He npesbimaet 4 kBt/m?), m;
V — CKOPOCTB JIBWKEHHS YeJIOBEKa, M/C (IoITycKaeTcs MpUHAMATh v = 5/¢);
2) Anst BO3/ACHCTBUS «OTHEHHOTO LIapa» — B COOTBETCTBUHU C TpHiIokeHueM J1;

6) ¢ IOMOIIBI0 TAOMUIBEI 3.2 ONPEAEISAIOT YCIOBHYIO BEPOSITHOCTD QHi MOPAXEHUST YEeNIOBEKa

TCMJIOBBIM U3JTYYCHUEM.
0.8 UnpuBuayanbHbli puck R, rox’, onpenensior mo gpopmyie

n
R=2>0Q,Q(A;), (2.26)
i=1
rae Qni — YCIIOBHAsl BEPOSTHOCTh MOPAXKEHUS YEJIOBEKa MPU pealn3aluu i-ii BETBH JOTHUECKON
CXCMBI,

Q(A,) — BEPOATHOCTH PeATN3allu1 B TEUEHHE TOJIA i -i BETBU JIOTUIECKOM CXEMBIL, TO

1 — YHCIO BETBEH JIOTUYECKOH CXEMBI.

IIpumep — Pacuer HHIMBHIYAILHOTO PUCKa IPH BEIOpOCE MpOIaHa U3 IapOBOTo pe3epByapa.

[annsle Ui pacuera

PezepByap pacnonoxeH Ha TEPPUTOPUH PE3EPBYapHOTO MapKa CKIIala COKM)KEHHBIX Ta30B U NMEET
oovem 600 ™. Temmeparypa 20 °C. IlmoTHocTh CxkmKeHHOro mpomana 530 kr/m’. Cremens
3anonHenus pesepsyapa 80 % (1o o6wemy). YaenbHas Temora cropanus mponana 4,6 -+ 107 Jlx/kr.
Paccrosnue oT pesepByapa A0 4eNOBEKa, JUII KOTOPOTO ONPENENSIOT WHAWBHIYAIBHBIH PHCK,
cocraBnsier 500 M. AHaJIM3 CTaTUCTUKH aBapHil MOKa3al, YTO BEPOSITHOCTH BBHIOpOCA IpOINaHa U3
pesepeyapa coctasisier 1 - 107 rox’”.

Pacuer

BhITOTHAM OLICHKY BEPOSTHOCTH pa3BUTHS aBapuu mo tadmuie D.1 u dpopmyie (3.21).

BeposiTHOCTE CropaHnsi MapoOBO3AYIIHON CMECH B OTKPBITOM IPOCTPAHCTBE C 0Opa3oBaHUEM
BOJIHBI U30BITOYHOTO JAABJICHUS (Ag)

Qex=1-10°-0,0119=1,19 - 10”° rox ™.

BepositHocTh 00pa3oBaHus «OTHEHHOTO mapa» (As).

Qow 1107 -0,7039 =7,039 - 10* rox "'

BeposiTHOCTB BOCTIITaMEHEHUS TTPONIUBA (As):

Qun=1-107-0,0287 =2,87 - 10 rox .

BeposarHocTH pa3BUTHS aBapHH B OCTATIBHBIX CIydasx IPUHUMAOT paBHbIMHU 0.

OmpenensieM 3HA4YCHUS TMOpPaKAOMMX (HAaKTOPOB C IIOMOLIBIO METOAOB, IPHBEACHHBIX B
npunoxenusx B, [, E.

CorylacHO pacueTaM, BBIITOJHEHHBIM B KOHTPOJBHBIX NpuMepax npuioxenuit [, E, m30pTounoe
JIaBliCHWE Ap W WMITyJIbC i BOJHBI JAABJICHUS, HHTCHCHBHOCTH TEIUIOBOTO H3JIyYCHUS OT «OTHEHHOTO
11apa» (o U BPEMsI €T0 CYIIECTBOBAHUSA #; Ha paccTosHUU 500 M COCTaBIAIOT

Ap = 16,2 xIla, i = 1000 I1a - c; qow = 12,9 kBT/M% ¢, = 40 c.

B cootBeTcTBUM ¢ IpuiOXkeHHEM B 3HaueHHe MHTEHCHBHOCTH TEIUIOBOTO M3IIyUeHHs OT MoXKapa
IIposiKBa IponaHa Ha pacctossHuM 500 M cocTaBisieT

qn = 0,7 xB1/M.



Jnst npuBEICHHBIX 3HAYCHUH Mopakaronux (akTopos 1o ¢popmynam (2.22) u (3.24) onpenensiem
3HAYECHUS «IIPOOUT» — (QYHKLMHU P,, KOTOPbIE COOTBETCTBEHHO COCTABIAIOT

PS5 =483, PY™ =328, P =0.

Jns yka3aHHBIX 3HA4eHWH «IpoOuT» — QyHKIUH 1o Tabimme 3.2 yCIOBHAs BEPOSTHOCTH
MOPa)KSHUS YeJIOBEeKa NOpakarolUMH (HakTOpaMH paBHA:

T =043;,Qo™ =0,04,Q% =0.
ITo popmyie (3.26) onpexnensieM MHINBHUYaTbHBIA PHCK:
R=43-10"-1,19-10°+4,0 - 10%- 7,039 - 10*=3,3 - 10° rox .

TIPUJIO’KEHUE O
(pexomenoyemoe)

METOJ OHEHKHN CONUAJBHOT'O PUCKA JIUIAA HAPY/KHBIX
TEXHOJIOI'HYECKHX YCTAHOBOK

0.1 Hacrosmmii MeToJ NpUMEHUM /ISl pacueTa COLMANbHOTO pHCKa (malmee — pHCKa) Ha
Hapy>XHBIX TEXHOJIOTHYECKUX YCTaHOBKAaxX IPU BOSHHKHOBEHHH TaKMX MOPAXAIOMIHUX (PaKTOPOB, Kak
M30BITOYHOE JIaBJICHHE, Pa3BUBAEMOE MIPU CTOPaHHUU ra3onapoBO3/YIIHBIX CMecei, 1 HHTEHCHBHOCTh
TEIUIOBOIO U3Ty4YEHUSI.

0.2 Ouenky pucka TpPOBOAIAT HAa OCHOBE IIOCTPOCHHUS JIOTHYECKOW CXEMBI, B KOTOPOWM
YUUTBIBAIOTCS PA3JIMYHble WHULUHUPYIOIIME COOBITUS U BO3MOXKHBIE BapHaHThl UX pa3ButTus. [Ipumep
MTOCTPOCHUS JIOTHYECKON CXEMBI TIPHBENIEH B pasnene O.2.

0.3 PaccunteBator BeposTHOCTH (J(A;) peanu3amiu KaXIOH W3 pacCMaTPUBAaEeMBIX BeETBEH
JIOTHYECKOM CXeMBI. J{JIs1 3TOT0 MCIONB3yIOT cooTHOmeHH (J.1) — (3.10), npuBeneHHBIC B pa3nenax
9.3 u 0.4 npunoxenus .

/0.4 Ecnn cratuctuyeckue JaHHbIE, HEOOXOAMMBIE UISI pacdyeTa BEPOSTHOCTHBIX HapaMeTpoB,
Bxomsamux B ¢opmynsl (3.1) — (3.10), OTCYTCTBYIOT, TO BEPOSTHOCTh peaM3alUdd Pa3IUUHBIX
CIIEHAPHEB aBapHUH OMPENEISIIOT B COOTBETCTBUH ¢ D.4.9.

0.5 Jns kaxmod BETBM JIOTHUECKOW CXEMbI IPOBOAST pAacyeThl 3HAUYEHUH IMOpakaroIIuX
(aKTOpoB (MHTEHCHBHOCTH TEIUIOBOTO H3JIyYEHHS, UIUTEIBHOCTh €0 BO3JEHCTBUS, H30BITOYHOE
JIaBJICHHE ¥ UMITYJILC BOJIHBI JABJICHUSI) C IOMOIIBIO METOAOB, IPUBEACHHBIX B MpHioxeHusx B, [, E.
Boruucnenus mpoBoAT I 3aaHHBIX PACCTOSHUIM OT MecTa MHUIMMPOBaHMs aBapuu. KomndectBo
BEIECTBA, IPUHUMAIOIIETO YydYacTHE B CO3JaHUM IIOpAXKalomuX (aKTOpoB, OICHUBAIOT B
COOTBETCTBUU C PACUETHBIM BapUaHTOM aBapHU.

0.6 Ompenensror yCIIOBHBIE BEPOSTHOCTH Qni MMOpaKEHUsI UENOBEKa Ha PAa3IMIHBIX

paccTosHMUAX I~ OT Hapy)XHOM YCTaHOBKM NpU peanu3aliu i-H BETBU JIOTMUECKOW CXEMBI.
OnpeneneHust MPOBOAAT B COOTBETCTBHU ¢ pazzaenamu 2.6 u O.7. Ctposr rpaduyeckue 3aBUCUMOCTH

Qu, =1).

0.7 Ha renepasbHOM MJaHe MPEIUPUATHS BOKPYI HapyXKHOH YCTaHOBKM CTpOST 30HBI
MOpaXKEeHUs, U JJIS KQXKIOU U3 ITUX 30H ONPEIeNIAIOT:

- CpeaHuc (1'[0 30H€) YCJIOBHBIC BEPOATHOCTHU Ql‘li , MIOpaXXCHUA YCIIOBCKaA (] — HOMCpP 3OHI>I);

J
- CpellHee YHCIIO H. JIOJEH, TIOCTOSHHO HAXOIAIINXCA B j-1 30HE.
10.8 Boruucisitor oxugaeMoe yucio N; HoruOmumx Jiro/ieil Ipy peaiu3aluy i-id BETBU JIOTHYECKOM

CXEMEI TI0 popMyIIe
Kk
N; =2.Qq nj, (10.1)
=1

re k - YMcIo paccMaTpPUBAEMBIX 30H MOPAXKEHHUS, BHIOMPAEMOE UCXOS U3 TOTO, YTO BHE K- 30HBI
BCE 3HAYECHUS
Qn,»’k <1-10%rox ", a B k-i1 30He XOT4 ObI OJIHO U3 3HAYEHUIL Qni,k >1-102rox ™.

10.9 CoumanpeHseiil pucK S pacCYUTHIBAIOT 10 (hopmyIie

/
S=3>Q(Aj) (10.2)
i=1
rne | — 4Ynciao BeTBEH JIOTHYECKOW CXeMBI, Uit KOTOpeIX N; > Nyo (No — oXrmaeMoe Ymcio
MOTHOIIHX JTFOACH, A1 KOTOPOTO OIICHUBACTCSI COIMANIBHBIN puckK. Jlomyckaercs npuauMath Ny = 10).
Ecnu nnst Bcex BeTBeM JIOTMUECKOM CXEMBI BBINONHSETCA ycioBue N; < Ny, TO paccMaTpuUBarOT



nomnapHbI€ COYCTAHUA BETBEH JIOTMYECKOM CXEMEI (peanmaum{ B TCUCHHC ToOJda ABYX BETBEH
JIOTHYECKOH CXGMBI), JUISL KOTOPBIX BBITIOJIHSACTCS yCIIOBUE!

Nj i, =Nj +Ni, 2Ny (10.3)
[Ipu 5TOM S; paccUUTHIBAIOT IO pOpMyIIe
Se=2 Qla; )Q(Aiz), (10.4)
1,1
rae Q(Ail ), Q(Ai2 ) — BEPOATHOCTH peajM3allid BeTBell i W I, JepeBa COOBITHIl
COOTBETCTBEHHO.

B dopmyne (}0.4) cymmupoBaHme NMPOBOAAT MO BCEM IapaM BETBEH JIOTMYECKOH CXEMBI, IS
KOTOPBIX BEIoHsAeTCs yenoBue (FO.3).

Ecmm HU nms omHO# mapel BeTBell sormdeckoil cxemsr ycnosue (FO.3) He BpmomHseTrcs, To S;
MIPUHAMAIOT paBHBIM 0.

IIpumep — Pacuer coumanbHOro prcKa IpH BEIOpOCe MpolaHa U3 MapoBoro pe3epByapa

[annsle Ui pacuera

PesepByap pacnonioskeH Ha TEppUTOPUH PE3epPBYapPHOTo MapKa CKJIafa CKMKEHHBIX Ta30B U UMEeT
06bem 600 m* (pucynok [0.1). Temneparypa 20 °C. IIIOTHOCTH CxHkeHHOro nponaHa 530 kr/m’.
Crenenp 3anonnenus pesepbyapa 80 % (1o o0beMy). Y IenbHas TEMIoTa cropanus nponana 4,6 - 107
JIx/kr. UMCIeHHOCTh TMepcoHana, oOCHyXHBamImero ckimamx, — 15 dgem. Pexum paboter —
TpexcMeHHbIH. C OXHOW CTOPOHBI CKIIaa OT €ro BHEIIHEH TpaHWIBI PaCHOJOXKEHa TEePPUTOPHS
CaJIOBO-/Ia4YHBIX YYAaCTKOB C IUIOTHOCTBIO 3acenenus 200 uen/km’. Jlanee HaXOOUTCA Kuyas 30Ha C
WIoTHOCTRIO 3acenenns 2000 uen/km? (pucynok [0.1). AHanu3 CTaTHCTHKM aBapuii TOKa3al, 4To
BEpOATHOCTH BHIOpOCA HponaHa u3 pesepByapa cocrasiser 1 - 107 rog™.

Pacuer

CormacHo pacyeTaM, BBITOJTHEHHBIM B KOHTPOJIBFHOM IIPHUMEpE MPHIIOKEHHUS O, BEPOSTHOCTH
CropaHusi MapoBO3AYIIHOW CMecH ¢ OOpa30BaHMEM BOJIHBI JaBJICHHs, O0pa30BaHHs «OTHEHHOTO
mrapa» 1 BOCIDIAMEHEHUS MPOJIMBA COOTBETCTBEHHO COCTABIISIOT

Qex=1,19 - 107 rox™; Qow = 7,039 - 10 rox™’; Q. = 2,87 . 10~ rox’™.

BeposiTHOCTH pa3BUTHS aBapuH 110 OCTAJILHBIM BapHAaHTaM IPHHUMAIOT paBHBIMHU 0.

B cootBerctBum ¢ npunoxenusimu B, JI, E paccunTeiBaeM 3HaueHHUS MOpakaromux (akTopos,
COOTBETCTBYIOIIMX pPaccMaTpUBaeMbIM BapHaHTaM JIOTHYECKOH CXEMbI, W 3HAYEHUS YCIIOBHBIX

BepOﬂTHOCTCﬁ MOpaXXCHUA YCIIOBCKA Qr[i (COFJ’IaCHO MIPUITOKCHUTIO 3) Ha pa3jIMYHbIX PACCTOAHUAX OT

aBapuitHOro pe3epByapa.
Bribupaem paccrosaus ot 100 1o 1000 M uepes kaxasie 100 M.

BrrancrienHbIe 3HaUeHUS Qni HaHOCHM Ha rpa¢uk (pucyHok 10.2).

[IpousBoauM pazfeneHne TEPPUTOPUN Ha 30HBI MTOPAKEHUSI.

Ilenecoobpa3Ho mpoBecTH pasneieHne Ha Tpu 30H6 — A, b, B, a mmenHo:

- 30Ha A — TeppuTOpHsl CKiIana (KOJIMYECTBO YENIOBEK, MOCTOSHHO MPEOBIBAIONINX B 30HE A, —
n*=15/3 = 5 yenosek);

- 3oHa b — Teppuropus, 3aHMMaeMas CaJOBO-IAYHBIMA YYacCTKaMH [KOJIHYECTBO YeEJIOBEK,
HOCTOSHHO TpeOBIBaOIUX B 30He b, — n® = p® S, (p® — mmotHOCTH 3acenenns, S — ILIOIANB,
3aHUMaeMasl CaJ0BO-AaYHBIMHI YIaCTKaMu)];
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- 30Ha B — Tepputopus, 3aHMMaeMasl JKWJIOH 30HOM (KOMWYECTBO UENOBEK, IOCTOSHHO

npebpBalomux B 30He B, — n® = p® S, (p® — mmotHOCTH 3acenenus, S— muomans KMUIOM 30HEL, n°,
n® — npusenens B Tabmune 10.1)].

Tabmuma FO.1— Pe3ynpTarsl BEIYMCICHUH, HEOOXOAUMBIC JUIS OTIPEIEICHUS COIMAIBHOTO PUCKa

3ona | PaccrostHue ot Uucno YcioBHbIE BEPOSATHOCTH OxumaeMoe 4rciio
pesepByapa, M | 4EJIOBEK B | IOPaKEHUS YeJIOBeKa (CpeaHue MOTUOIINX YETOBEK
30HE 10 30HaM)
Q ;-Il 1 ng ‘10 g NeA Nos N"
02 2

A 1 300 5 92 97 0 5 5 0
b II 400 22 81 83 0 18 18 0
I 500 28 51 19 0 14 5 0

v 600 34 28 1 0 10 0 0

\ 700 40 14 0 0 6 0 0

B VI 800 480 7 0 0 34 0 0
VII 900 534 3 0 0 16 0 0

VIII 1000 596 2 0 0 12 0 0

Jis Gonpleil TOUHOCTH pacueTa paszenseM Teppuropuio 30H b u B Ha monzons! (¢ II mo VIII),
CIeNyIoNKe OfHA 3a Apyroi depes Kaxasle 100 M (pucynok 10.2), n ompemenseM umcio jmomaeid n®,
n®, MOCTOSHHO MPeOBIBAIOMHKX B 3THX Hoa30Hax (Tabamma 10.1).

C nomomsio rpaduka (pucynok H0.2) u dopmynsr (FO.1) onpenensem cpemuue mo moja3oHam [—

VIII ycnoBHble BeposiTHOCTH mopaxkeHust 4enoBeka (Q5”™, Qo™ , Qp) H OXuIaeMoe YHCIO

nornOmux Joned N; mpH peanu3alid COOTBETCTBYIOIIMX BapHaHTOB JIOTMYECKOW CXeMbl (Juis
noa30HBl | ompeneneHue NPOBOMAT 1O BHEUIHEH TpaHUIE 30HBI). Pe3ynbraThl omnpeneneHus
npuBenensl B tTabnune 10.1.

Ha ocHOBaHMM TOJYYCHHBIX pE3ylbTaToB H ¢ momolnbio (opmynsr (H0.2) ompenensiem
COLIMAJIBHBIN PUCK

S=1,19-10°+7,039 - 10*=7,2 - 10*.
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Pucynok }0.2 — 3aBUCHMOCTB YCIOBHOW BEPOATHOCTH MOPAXKEHHUS YEIOBEKa QHi Ha pa3InYHbIX

paccTOsSHUSIX OT pe3epByapa
TIPUJIO)KEHUE A1
BUBJIUMOT PA®USA

[1] CHuII 2.01.02—85 TIpoTuBOIIOKapHEIE HOPMBI

[2] CHulI 2.09.03—85 CoopysxeHHs IPOMBILIUIEHHBIX MPEAIPUATHH

[3] CHuII 2.04.05—91 Ortorenue, BeHTUIISIUS U KOHTUIMOHUPOBAHKE

[4] CHulI 2.04.09—84 IloxapHast aBTOMaTHKa 3JaHUIA U COOPYKEHUI

[5] CHulI 2.11.03—93 Cknansl Hedt 1 HedTenpoaykToB. [IpoTHBONOKApHBIE HOPMBI

[6] HIIb 21—94 Cucremsl a’po30JIbHOTO TYIICHHS MOXKapoB. BpeMeHHbIE HOPMBI W IIpaBHia
MIPOEKTUPOBAHUS U SKCILTyaTalluH

KiroueBbie ciioBa: TEXHOIOTHYECKHM mnmponecce, IoKapHas 6630HaCHOCTL, YPOBCHBb HO)KapHOﬁ
OITaCHOCTH, 06’beKT, OPOroBO€ KOJIMYECTBO BCUICCTB, aBapus

Cogepxanue

1 OGnacTh NpUMEHEHUS

2 HopMaTHBHBIE CCHUIKH

3 Onpenenenus

4 O01Me MOJI0KEHUS

5 ObecrieueHre IOXKApHOH 0€30MaCHOCTH TEXHOJIOTHIECKUX MTPOIECCOB MOBHIMICHHON OMAaCHOCTH
6 AHanu3 MokapHO ONAaCHOCTH TEXHOJIOTMUYECKHUX MPOLECCOB



7 Tlopsimok obecriedeHus MOXKApHOH 0E30MaCHOCTH TEXHOJOTMYECKUX MPOLECCOB, OTIMYHBIX OT
MPOIIECCOB MOBBIIIEHHOMN MOKapHONH OMAaCHOCTH

[Mpunoxxenne A Meron pacuera H30BITOYHOTO [ABICHUS, pPa3BUBAaEMOro IIPU CTOPaHUU
ra3onapoBO3AYLIHBIX CMECEN B MOMEUICHUN

[Ipunoxenue b Meron pacuera pazMepoB 30H, OTrpaHUYEHHBIX HUKHUM
KOHLICHTpallMOHHBIMIIpeiesioM pactipoctpanenus miamenu (HKIIP) razos u mapos

[Ipunoxenne B Metox pacdyera MHTEHCHBHOCTH TEILUIOBOIO HM3JIy4€HHs NPU MOXKApax MPOIHBOB
JIBX u IK

Ipunoxenne I' Metox pacuera pasMepoB 30H paclpOCTpaHeHUs 00JaKa FOPIOYUX ra30B U IapoB
IIPH aBapHUU

[punoxenne JI Metog pacueTa WMHTEHCHBHOCTH TEIJIOBOTO M3JIyYeHHs W  BPEMEHH
CyIIECTBOBAHUS «OTHEHHOTO I1apay

IIpmnoxenne E  Metog pacuera mapaMeTpoB  BOJIHBI  JaBJIEHHUS TpU  CFOpaAHUHU
ra3onapoBO3AYIIHBIX CMECEH B OTKPBITOM MPOCTPAaHCTBE

Ipunoxenne X Meron pacuera mapamMeTpoB BOJHBI JABICHHSA IpPHU B3pBIBE pe3epByapa C
IeperpeToi )KUIKOCTHIO MIIH COKM)KEHHBIM I'a30M IIPU BO3ACHCTBUH HA HETO OYara rokapa

IIpunoxenne M Meton pacuera mapamMeTpoB HCHApeHMs] TOPIOUMX HEHArPeThIX JKUAKOCTEH U
CXKIKEHHBIX YITIEBOJAOPOAHBIX T'a30B

[Ipunoxenne K Meronpr pacdera TeMIepaTypHOTO peXHMa IOKapa B IMOMEHICHHUAX 3IaHHN
Pa3IMYHOrO Ha3HAYEHHUS

[punoxenne JI Meroq pacuera TpeOyeMoro Tmpemena OTHECTOMKOCTH —CTPOHTEIBHBIX
KOHCTPYKLIUI

Ipunoxenne M Meton pacuera pa3Mepa CIUBHBIX OTBEPCTHUI

IIpunoxenune H Meron pacuera NpOTUBONOKAPHBIX IAPOBBIX 3aBEC

[punoxenne I1 Merox pacuera QuerMaTu3upyrOnMx KOHIEHTpauuid (¢uermarusanms B
MIOMEIICHUAX U TEXHOJIOTUUECKHUX anmaparax)

[Ipunoxenne P Beibop pazMepoB orHeracsiiix KaHajloOB OTHEIIperpaguTeinei

[Mpunoxenne C BoasHoe opomenne TEXHOIOTHIECKUX alapaToB

[punoxenne T Meton onpeneneHus TpedyeMoit 0e30mMacHOM IDIOMAIH pa3repMeTH3anN

[punoxenne Y TpeOoBaHus K MPOTHBOIIOKAPHBIM MIpErpanam

[Mpunoxenne @ TpeGoBaHMS K OTHE3AIINTE OTPAXKICHUH TEXHOIOTHIECKOTO 000PYIOBAHUS

IIpunoxenne X 3amura TEXHOIOTHYECKUX MPOLIECCOB YCTAHOBKAMH IOXKApPOTYILICHHS

[Mpunoxenne 1] TpeboBaHus K cpecTBaM MOXKAPHOU CBSI3U M CHUTHAIN3AIMH

ITpunoxenne I Meron pacyeTa HHANBUAYAIBHOTO U COUUAIIBHOIO PUCKA UL NPOU3BOACTBEHHBIX
3IaHuI

[Mpunoxxerne D MeTox OUEHKM WHIMBHIYAJIBHOTO PHCKA IUII HAPYKHBIX TEXHOJIOTHYECKHX
YCTaHOBOK

Ipunoxenne KO Meton oLieHKH COLUATBHOIO PUCKA I HAPY>KHBIX TEXHOJIOTUYECKUX YCTAaHOBOK

[Mpunoxenne 5 bubmuorpadus



