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1998 1. Ne 304

3 BBEJIEH BIIEPBBIE

1 OBJIACTb IPUMEHEHUSI

Hacrosmmit crammapr ycraHaBnmBaeT oOmue TpeOOBaHHS TOXXKapHOW  OE30MacHOCTH K
TEXHOJOTHYECKUM TIPOIIECCaM Pa3IMYHOrO HA3HAYCHHsI BCEX OTpacieil IKOHOMHKH CTPAHbI U JIFOOBIX
(hopM COOCTBEHHOCTH MPH MX HMPOSKTUPOBAHUH, CTPOUTENBCTBE, PEKOHCTPYKIIMH, BBOJIE, IKCILTyaTal[uN
U TOPEKpAIeHUU SKCIUTyaTallid, a TaKKe [pu pa3paboTKe U H3MEHEHHH HOPM TEXHOJIOTHYECKOro
MPOCKTUPOBAHUS ¥ JPYTMX HOPMATHUBHBIX JOKYMEHTOB, PErNIAMEHTHUPYIOIIUX MEPOIPHSATHS IO
00CCIICUCHUIO TOXKAPHOM 0E30IMacHOCTH Ha TPOW3BOJICTBEHHBIX OOBEKTaX W TPH pa3padoTKe
TEXHOJIOTHYECKUX YaCTeH MPOEKTOB, TEXHOJIOTHYECKUX PEeriIaMEHTOB.

Hacrosmuit cranmapT He pacpoCTpaHICTCS Ha:

- siZIEPHBIC PEAKTOPBI U MPEANPHUSTHS 110 POU3BOJICTBY, IEPEPAOOTKE M XPAHCHHUIO PaIMOAKTHBHBIX
BEIIECTB ¥ MAaTEPHUAJIOB;

- TPEINpHUSTHS IO TPOM3BOACTBY W XPAHCHHUIO IPOMBIIUICHHBIX B3pPHIBUATBIX BEHICCTB U
0O0CTIPUITIACOB;

- KOCMHUYeCKHE OOBEKTHI M CTAPTOBBIC KOMILJICKCHL;

- OG’LGKT])I, CBA3aHHBIC C IPOBCACHUEM IMOABOAHBIX U MTOA3EMHBIX pa60T;

- BCE BHJIbI TPAHCIIOPTHBIX OMEpPAIUii (3a MCKIIOUCHUEM TPAHCIOPTHBIX ONEpaIuii, MPOU3BOUMBIX
Ha TePPUTOPUH IIPEATIPUATHS);

- mepepaboTKy U JINKBUIAIIUIO TOKCHYHBIX U OMACHBIX OTXOJIOB;

- YHUUYTOXKCHUEC XUMUYCCKOIO OPYKHA.

2 HOPMATHUBHBIE CCBIJIKH

B HacrosiieM cTaHaapTe UCIOIB30BaHbl CCHUIKH Ha CIIEAYIOIINE CTaHIapThL:

I'OCT 9.049—91 EC3KC. IlomumepHble MaTepraibl U WX KOMIIOHEHTH. MeTomsl 1a00opaTopHBIX
HCIIBITAHUI Ha CTOWKOCTH K BO3JIEHCTBHIO MJIECHEBBIX TPHOOB

T'OCT 9.050—75 EC3KC. IlokpsITus JTaKOKpacodHbIe. MeTompl JTabOpaTOpHBIX HCHIBITAHUN Ha
CTOUKOCTH K BO3JISCTBUIO TICCHEBBIX TPHOOB

I'OCT 12.1.004—91 CCBT. [Hoxapuas 6e3omacHoCcTh. O01IIHE TPeOOBAHMUS

I'OCT 12.1.044—89 CCBT. IloxapoB3pBEIBOOIACHOCTh BEIMIECTB M MarepuanoB. HomeHkmaTypa
ToKa3aresel ¥ METO/IbI X OIPEACIICHUS

I'OCT 12.3.046—91 CCBT. YcranoBku NOKapoTylIeHHs aBTomMaTrdeckne. OOmMmue TeXHUIEeCKHe



TpeOOBaHUS

I'OCT 4765—73 Marepuaisl 1akokpacouHsle. MeTos onpeiesieHns IpOYHOCTH IIPU yrape

I'OCT 5233—89 Marepuainsl J1akokpacounble. MeToz onpeaeneHust TBepJOCTH M0 MasiTHUKOBOMY
npudopy

TI'OCT 15140—78 Marepuaiisl JJakOKpacodHbIe. MeTo/Ibl OnpeiesieHHsI are3un

TI'OCT 19433—88 I'py3sr onacuble. Knmaccngukanus 1 MapKHpOBKa

I'OCT 26952—86 Ilopomku orHerymane. OOmpMe TeXHUYECKHe TPeOOBaHUSA W METOJbI
HCIBITaHUI

T'OCT 30247.0—94 KoHCTpyKIMK CTpOUTENbHBIE. METObl UCIIBITAHUN Ha OTHECTOMKOCTh. O0IIme
TpeOOBaHMUS

I'OCT 30247.1—94 KoHCTpYKIIMH CTpOHTENbHBIE. MeETOombl HCIBITAaHHH Ha OTHECTONKOCTB.
Hecymye u orpaskaaromme KOHCTPYKIN

I'OCT 30247.2—97 Konctpykiuu cTponTenbHble. MeToabI HCTIBITaHNHA HAa OTHECTOUKOCTD. J{Bepr n
BOpOTA.

T'OCT P 50680—94 YcraHoBKH BOISHOTO MOXAPOTYIICHHU aBToMarndeckue. OOIe TeXHUIECKIe
TpeboBaHMs. MeToIbI NCTIBITaHN I

T'OCT P 50800—95 YcraHOBKH MEHHOTO TOKApOTYIICHUsT aBTOMarnieckue. OOImme TeXHUICCKUE
TpeOoBaHus. MeToIbl HCITBITAHUI

I'OCT P 50969—96 YcranoBku ra3oBOro MoXapOTyLIEHHs aBToMatudeckue. OOmme TeXHHIecKue
TpeboBaHus. MeTobl HCIIBITAHUN

I'OCT 51043—97 YcraHOBKM BOASHOIO U IEHHOTO MOXApOTYIIeHHs aBToMaTHyeckue. Opocutenu
CIPUHKJIEPHBIE U ApeHYepHble. O0IMe TeXHn4eckrue TpedoBaHus. MeTonpl NCTIbITaHn i

3 OITPEJAEJIEHUSA

3.1 B HacrosmeMm CTaHAapTe MNPHUMEHSIOT CIEIYIOIIUE TEPMUHBI C COOTBETCTBYIOIIMMU
OTIpENECTICHUSIMHU:

3.1.1 aBapmus: PaspymeHue coopyxeHuil M (WIM) TEXHUYECKUX YCTPOMCTB, MPUMEHSEMBIX Ha
OITacHOM ITPOM3BOACTBEHHOM 0OBEKTE, HEKOHTPOJIMPYEMBIil B3pHIB U (MJIN) BEIOPOC OMACHBIX BEIECTB.

3.1.2 kpynHasi aBapusi: ABapusi, IpH KOTOPOi THOHET HE MEHEe JECSTH YeIOBEK.

3.1.3 mpoexkTHasi aBapusi: ABapus, JUII KOTOpPOi oOecredeHne 3aJaHHOTO YPOBHS 0€301mMacHOCTH
rapaHTHpyeTcs TPEIyCMOTPEHHBIMM B  TIPOEKTE IPOMBIIIJICHHOTO TPEINPUSITHS  CHCTEMaMH
obecrieueHns1 6€30MaCHOCTH.

3.1.4 mMakcuManabHasi mnpoekTHas aBapus: llpoektHas aBapusi ¢ Hamboiee THKEIBIMU
TIOCJICACTBHAMH.

3.1.5 o0e3omacHocTh: CoCTOSHHE B3aIIUIICHHOCTH TIpaB TPaXIaH, NPUPOAHBIX OOBEKTOB,
OKpYXXAIOIIEH Cpeisl M MaTepualbHBIX IIEHHOCTEH OT MOCIHE[CTBHH HECUACTHBIX CIIydacB, aBapHid U
KaTacTpod Ha IPOMBIIUICHHBIX OOBEKTaX.

3.1.6 moxkapHas Oe3omacHOCTh: COCTOSIHHE 3aIIMIICHHOCTH JIMYHOCTH, MMYIIECTBA, OOIIECTBA U
TOCYyZIapcTBa OT TO’KapoB.

3.1.7 roprouasi Harpy3ka: ['oproune BellecTBa U MaTepHallbl, PACHOIOKEHHBIE B MOMEIIEHUH WIN
Ha OTKPBITHIX TUIOIIAIKAX.

3.1.8 ornennsbnii map: KpymHomacmraOHoe nudd@y3noHHOE IiaMs Croparolieil Macchl TOIUIMBA
WJIN TIapoBOTO 00J1aKa, IOJHUMAIOIIeeCs HaJl TOBEPXHOCTHIO 3€MITH.

3.1.9 omacHoctb: IloTeHIManbHas BO3MOXKHOCTh BO3HMKHOBEHHUS IIPOLIECCOB WIIHM  SIBICHUH,
CIOCOOHBIX BBI3BaTh IIOP@KECHHE JIIOZIeH, HAHOCHTh MAaTepUalbHBIA yImepd W pa3pylUTenbHO
BO3/JICHCTBOBATh Ha OKPYKalOIylo aTMochepy.

3.1.10 aHanm3 omacHOCTH: BrIABICHHE HEKETATCABHBIX COOBITHH, BICKYIIMX 3a COOOM
pealM3alyio ONMAcCHOCTH, aHAlM3 MEXaHW3Ma BO3HMKHOBEHHS TaKMX COOBITMH M Macmraba ux
BEJIMYMHBI, CIOCOOHOTO OKa3aTh Iopakaroliee JeicTBre.

3.1.11 omacublii mapamerp: Ilapamerp, KOTOpBIM NPH IOCTIKCHUH KPUTHUECKUX 3HAUYCHHUN
croco0eH co3/1aBaTh ONMACHOCTb AJIsl PACCMAaTPHUBAEMOTO POJIA JIEITEILHOCTH.

3.1.12 omenka pucka: Pacuer 3HaYeHHMIl WHAWBUAYANIbHOTO ¥ COLMAIBHOTO pHCKA JUIA
paccMaTpUBaeMOro NPENPHUITHS U CPAaBHEHHE €ro C HOPMAaTHBHBIMU 3HAUCHUSAMHU.

3.1.13 muauBHAyaJdbHBIH puck: BepostHocTs (YacToTa) BO3HHKHOBEHHS OIACHBIX (aKTOPOB
MoXapa ¥ B3pbIBA, BO3HHUKAIOLIAs IPU aBapUH B OMNPENIENICHHOW TOYKE NMPOCTPAHCTBA. XapaKTepHU3yeT
pacIpeneneHue pucka.

3.1.14 counanbHblii puck": 3aBUCUMOCTb BEPOSTHOCTH (YaCTOTHI) BO3HMKHOBEHHUS COOBITHI,
COCTOSIIIUX B MOPaKCHWW OMPEEICHHOTO YMCIIa JIFOEH, TTOIBEPTIINXCS MOPAKAIOIINM BO3ICHCTBHAM
HOXKapa ¥ B3pbIBA, OT YHCIIA ITHX JIFoJeH. XapaKTepu3yeT MacIuTad 1moxKapoB3phIBOOIIACHOCTH.

! ConmanbHbIi PUCK OLEHUBAETCS 110 TIOPAKEHHUIO HE MEHEE JIECATH YENOBEK.
3.1.15 moxkap: HEKOHTPOIUPYEeMOEe TOpPEHHE, IPUIMNHSIONIEe MATePHATIbHEBIA yIepO, Bpeld KU3HU U
37I0pOBBIO TPaXkJaH, HHTEpecaM OOIIEeCTBa U TOCYAapCTBa.



3.1.16 pa3mep 30HbI: [IpOTSDKEHHOCTH OrpaHUYEHHOMN KaKMM-JIMO0 00pa3oM 4acTH POCTPaHCTBA.

3.1.17 nmnoporoBoe KoOJH4YECTBO BellecTBa: MUHHUMAJIbHOE KOJIMYECTBO EIMHOBPEMEHHO
HaXOJAMIErocs B NMPOU3BOJCTBE BEILECTBA, KOTOPOE OMpENeNseT I'PaHUIy MEXTy TEXHOJIOTMYECKUMU
MIPOIIeCCaMH M TEXHOJIOTHYECKIMH IIPOIIECCaMH TTOBBIIIEHHOH MOXKapHOH OMaCHOCTH.

3.1.18 TexHonormuyeckuii mpomecc: YacTe NPOU3BOACTBEHHOIO TIIpollecca, CBA3aHHAs C
JIEWCTBUSMH, HAIPABICHHBIMU Ha N3MEHEHHE CBOMCTB M (MJIM) COCTOSHHS OOpAILAIOIIUXCs B IpoIiecce
BEUIECTB U U3JIEIIUH.

3.1.19 Bpemsi cpabaTbiBaHHsI W BpeMs OTKJIIO4YeHHsi: IIpomMexyTok BpeMeHHM OT Hadaia
BO3MOJKHOTO TIOCTYIUICHHs TOPIOYEro BEIIecTBa M3 TpyOompoBoda (mepdopanus, pa3pbiB, U3MEHEHUE
HOMUHAJIBHOTO JIaBJICHUSI W T.I.) O TOJHOTO TNPEKPAIIEHHUS IOCTYIUICHHS Ta3a WIM XHUIKOCTH B
MIOMEIIIEHHUE.

3.1.20 pasrepmeruzanmusi: Hambomee pacmpocTpaHeHHBIH CcHOCO0 —TMOKAPOB3PHIBO3AIIUTHI
3aMKHYTOr0 OOOpYyZIOBaHHSI M NOMENICHWH, 3aKIIOYAIOMNIiCd B OCHAIIEHUN WX MPEAOXPAHUTEIBHBIMA
MeMOpaHaMHu M (WIN) APYTHMH Pa3repMETHU3HPYIOLIMMH YCTPOHCTBAMU C TaKOH IUIOMIAZBI0 COPOCHOTO
CeYeHHs, KOTopasi JOCTaTOYHa Al MPEJOTBPAINCHUS paspyIICHNs 00OPYyIOBaHMS WM TIOMEUICHHUS OT
pocTa U30BITOYHOTO AABJICHHUS TIPH CTOPAHUH TOPIOUMX CMecei.

3.1.21 orHecToMKOCTH TEXHOJIOrHYeCKOro obGopyroBaHusi: II[poMeXyToK BpeMEHHU, B TEUEHHE
KOTOPOTO BO3/ICHCTBHE CTaHAAPTHOIO OYara roxkapa He MPHUBOAUT K roTepe (pyHKIMOHAIBHBIX CBOMCTB
000pyHOBaHHSI.

4 OBIIIUE ITOJIOKEHUA

4.1 Ilpy  TEeXHWKO-IKOHOMHYECKOM  OOOCHOBaHWH  CTPOMTENILCTBA,  IPOSKTHPOBAHUH
TEXHOJOTHYECKOTO  Ipolecca W Pa3MEIICHWH  TEXHOJOTMYECKOro  O0OpYIOBaHWS  JIOJDKEH
MpeyCMaTprUBaThCsl KOMILIEKC MEp 10 00ECTICYEHHIO TIOXKapHOH 0€301acHOCTH.

4.2 Tlo ypoBHIO NOXapHOI OMACHOCTH TEXHOJIOTMYECKUE IIPOLIECCH Pa3AeNsIOTCs Ha!

- TCXHOJIOTHYCCKHEC MpOoneCChl MOBBLIICHHOMN OITIaCHOCTH, B KOTOPBIX 06paHIaIOTC5[
MO)KaPOB3PHIBOOIIACHBIE BEIECTBA B KOJIMYECTBE, PAaBHOM WM OONbIIEM IOPOTOBOrO 3HAYEHMS,
yKa3zaHHOTO B Tabmmie 1;

- TEXHOJIOTMYECKHE TMPOIECChl, B KOTOPHIX OOpaIIaroTCs IOXKAPOB3PHIBOOIACHBIE BEIIECTBA B
KOJIMYECTBE, MEHBILIEM [TOPOTOBOIO 3HAYCHUS, YKA3aHHOTO B Tabmiuie 1.

Tabmuma 1— IToporoBoe KOIMYECTBO BEIIECTB IS TEXHOJIOTHIECKUX TIPOU3BOJICTB

HanmeHnoBanue BemiecTs wiu Kareropus onacnoctu no | IToporoBoe KonmmuecTBO BELIECTB, T,
TPYIII BELLECTB I'OCT 19433 HE MEHee
I"a3bl roproune cxarbie, CHOKMKEHHBIE U PACTBOPEHHBIE MO 1aBJICHUEM
Anerunen C,H, 231 50
Bonopon H, 231 50
Cepnucrtslii Bogopon H,S 241 50
Oxcun stunena (CH»),O 241 50
Ammuak NH; 241 500
Bee OCTaJIbHbIC CKaTble, 231,232,241,911 200

CIKWIKCHHBIC U PACTBOPCHHLIC MO/
JaBJICHUEM IOprOYME ra3bl
JIerkoBOCIIIIaMEHSIFOIIIUECS U T OpHOYMC KUAKOCTU

Oxcup nponmnena C;HgO 311 50
Bcee ocranmbubie| 311, 312, 321, 322, 324, 200
JIETKOBOCIIJIAMEHSIOILIMECS ul 325,335,314, 315, 323,
TOPIOYNE KHUJIKOCTH 331
TBepable BelecTBa

Camopasnararomuecs Bemectsa | 415,416,417,418, 521, 522, 10

523

OxHucsIonye BeImecTna

Kucnopon sxuaxuii 0, 212 2000
Hutpar ammonmst NHsNOs 511 5000
Xnopar Harpust NaClO; 511 250
[epoxcnng METWIDTHIIKETOHA 523 250
(xoHneHTpanus 6onee 60%)
[epokcna MeTHIN300YTHIIKETOHA 523 50
(xoHneHTpanus 6onee 60 %)
Hanykcycnas KHCJI0Ta 522 50

(xoHnenTpauust Oomee 60 %)
CH:COOOH




Xnop Cl, 222 50

Bpom Br; 832 500
Oxkcuppl azota N,O, N,O, 512 50
IIpumeuanus

1 HanmeHoBaHMA Ki1accoB (TIOJKIIACCOB) OMACHBIX BEIIECTB NMpuBeAeHB! B coorBeTcTBUH ¢ ['OCT
19433.

2 IloporoBele KoMM4ecTBa OMacHBIX BemiecTs, oTHocsnmxcsa mo 'OCT 19433 k kareropusim 434 u
437 (camoBo3roparIINiecss TBEPIAbIE BemlecTBa), Kiaccy 8 (emKue U KOPPO3MOHHO-aKTHBHEIC
BeriecTBa), kareropusMm 436 u 438 (TBepabIe JETKOBOCIUTAMEHSIOIINECS BEIIECTBAa), Kateropusm 425,
913 u 921 (BemecTBa, TOprOYNE Ta3bl MPH B3aNMOJICHCTBUH C BOIO), TOJDKHBI COTIIACOBBIBATHCS CO
CNEIMANBHO  YIOMHOMOYEHHBIMH  TOCYIAPCTBEHHBIMH  OpraHaMM 10  OE30MacHOCTH B
TIPOMBIIIIIEHHOCTH.

3 TIpu coBMecTHOM Hcnonb30BaHIH HecoBMecTUMBIX 1m0 ['OCT 12.1.004 BermecTB MX HOpOTOBOE
KOJIMYECTBO JIOJDKHO OBITh COITIACOBAHO CO CHELHAJIBHO YIIOJHOMOUYECHHBIMH T'OCYAAapCTBEHHBIMHU
OpraHamH 1o 6e30MacHOCTH B MPOMBIIIIICHHOCTH

4.3 TIpuBeneHHble B TaOMIE | KONMYECTBA ONACHBIX BEIECTB OTHOCST:

- K OTHOMY XPaHWJIHIIly WX OHON TEXHOJIOTMYECKON YCTaHOBKE;

- K TpyIIe XpaHWIHUI] UIH TEXHOJOTMYEeCKUX YCTAaHOBOK, PACCTOSHHE MEXIy KoTopbiMH MeHee 500
M. Ecnu Ha mpeanpusTy XpaHAT BEIECTBA Pa3HbIX HAMMEHOBAaHMM, TO IIPU OLIEHKE NIPEAETBHO

JIOIYCTUMOT'O MX KOJIWYECTBA CIeAyeT MCIONb30BaTh KPUTEPU afIUTUBHOCTU G, paCCUUTaHHBIN 1O

bopmyne

n
G=Y m;/my, (1)
i=1
IJIe /M; — Macca I-Iro OIacHOro BEIECTBa, T;
m; up — TIPENebHO JOMyCTHMas Macca i -Iro BeLIeCTRa, T, 10 Tabnuue 1.
Ecimu G 2 1, T0 TEXHOIOTMYECKUI MPOLIECC OTHOCSIT K TEXHOJIOTMUECKUM IPOlLieccaM MOBBIIIEHHOM
OTIACHOCTH.
4.4 TloxapHas 0€30HAaCHOCTb TEXHOJIOTMYECKHUX IIPOLECCOB OOECIEUMBACTCS B COOTBEICTBUM C
TpeboBanuAMH HacTosiero ctaggapta, [OCT 12.1.004, a Takxe nefiCTBYIOIINX HOPM U PaBHIL.

5 OBECIHEYEHHME IIOKAPHOM BE3OMNACHOCTU TEXHOJOIMYECKHX
MPOIECCOB MOBBIIEHHONW OACHOCTH

5.1 TexHUKO-?KOHOMHYECKOE 0OOCHOBAaHHE CTPOUTENBCTBA M MPOCKTHI TEXHOIOTMYECKHX IPOIIECCOB
MOBBILICHHOW OINMACHOCTH TMOUIEKAT TOCYJapCTBEHHOW OKCHEPTH3E M0 MOXKapHOI 0Oe30macHOCTH,
MIPOBOAMMON OpraHaMH TOCYJIAPCTBEHHON IIPOTHBOIOXKAPHOH CIYy)KOBI B COOTBETCTBHH C WX
KOMIIETEHLIUEH.

locymapcTBEHHYIO 9KCIIEpTH3Y MPOBOMAT B LENAX YCTAHOBJICHUS COOTBETCTBHSI IPOCKTHBIX
MaTepHaIoB TPEOOBAHMAM 3aKOHOIATENILCTBA, HOPMaM M NPAaBWIJIaM MOXKapHOI 0€30IMacCHOCTH U OLICHKU
MIOJIHOTBI, OOOCHOBAaHHOCTH M JIOCTATOYHOCTH ITIPEAyCMATPHUBACMBIX MEp IO OOECIEUECHHIO TOXKapHOU
0€30acHOCTH.

5.2 Tlo pe3ynbTaTaM MpPOBENCHUS IKCHEPTH3bI COCTABIISETCS HKCIEPTHOE 3aKIIIOUCHUE, cofepKaliee
OLICHKY JJOITYCTHMOCTH ¥ BO3MO)KHOCTH MIPUHSTHSI PEIICHHS O peai3annui 00beKTa SKCIIEPTU3BI.

5.3. Peanm3zanusi TEXHOJOTMYECKOTO ITporecca (BKIJIIOYasi CTPOUTENBCTBO W KOHCTPYKIIMIO) JTOJDKHA
OCYIIECTBITHCS IO MPOEKTaM, MMEIOIIUM ITOJIOKUTENBEHOE 3aKIIFOUEHIE TOCYIapCTBEHHON SKCIIEPTU3BI.

5.4 TpeOoBaHus NOXapHOW OE30IIACHOCTH K YCTPOWCTBY, M3TOTOBJICHHIO M OIKCILTyaTalllu
000pyI0BaHMS JUI TEXHOIOTMYECKHX IPOLIECCOB MOBBIIIEHHON IO’KapHOH OITaCHOCTH YCTaHABJIUBAIOTCS
HOpPMaMH ¥ IIPaBUJIaMH MOXKapHOI 0€3011aCHOCTH.

WszroroBurens 00OpymOBaHHMS yCTaHABIMBAaET B TEXHHYECKOH JOKYMEHTalMH YCIOBHS U
OrpaHWYeHHs] IPUMEHEHUs 000pYyNOBaHHsI, TPEOOBAHUS IO €r0 TEXHUYECKOMY O0CITY)KMBaHHUIO, PEMOHTY,
YTWIM3aIMU WU JAPYyrHe Mepbl, 00ECIeYMBaIOIIie M0XKapoOe30MacHyl0 SKCIUTYyaTallMi0 BBITYCKaeMOIO
obopynoBaHusl.

6 AHAJIM3 NOKAPHOM OITACHOCTH TEXHOJIOITMYECKHUX ITPOLIECCOB

6.1 OueHky moxapHOW O0€30MaCHOCTH TEXHOJIOTHYECKHX MPOIECCOB MOBBINIEHHONW IT0XAapHOU
OIIACHOCTH OCYIIECTBIIAIOT ¢ IOMOIIBIO KPHTEPUEB:

- UHAUBUYAJIbHOTO PUCKA;

- COLIMATIBHOTO PHCKA;

- perJIaMeHTUPOBAHHBIX TAPAMETPOB MOXKAPHOIT OMTACHOCTH TEXHOJIOTMUECKUX TTPOLIECCOB.

6.2 TloxxapHast 0€30MAaCHOCTH TEXHOJOTHYECKHX IIPOIIECCOB CUMTAETCS OE3yCIOBHO BBITOIHEHHOM,
eciu:



- UHJMBUIYaIbHBIN pUCK MeHblIe 1075,

- COLMAIbHBIH prCcK MeHbiIe 107,

OKCIUTyaTalysl TEXHOJIOTMYECKHUX MPOIIECCOB SBISIETCS HEOITyCTUMOM, €CIIM MHANBUIYaTIbHBIA PUCK
Gombure 10 unm conpanbHeIi pruck Gonbmre 107,

BKCHHyaTaLII/IH TEXHOJIOTUYECKUX MPOLECCOB MPHU IMMPOMEKYTOYHBIX 3HAYCHUAX PUCKA MOKET OBITH
JIOMyIIIEHa TI0Cie IPOBEACHUS JIOMOJHHUTEIBHOTO OOOCHOBaHHWS, B KOTOpPOM Oy#eT IOKa3aHO, 4YTO
MPCANPUHATEI BCE BO3MOXKHBIC U TOCTATOYHBIC MEPBI JI1 YMCHBIICHUSA HO)KapHOﬁ OITaCHOCTH.

6.3 OrmeHKy HOXapHOH OMACHOCTH TEXHOJOTMYECKHX IPOIECCOB CIEAyeT MPOBOIUTH Ha OCHOBE
OIICHKHN UX pHCKa.

B ciryqae HEBO3ZMOXKHOCTH NPOBEACHMS TAKOH OIEHKH (HAIPHMEpP M3-3a OTCYTCTBHS HEOOXOIMMBIX
JTAaHHBIX) IOITyCKAaeTCsl HMCIOJIb30BAHUE WHBIX KPUTEPHEB IOXKapHOH O€30MaCHOCTH TEXHOJIOTHYECKHX
MIPOLIECCOB (IOMYCTUMBIX 3HAUYCHUH MTapaMeTPOB 3TUX MPOLIECCOB).

B sToM ciyuae neiictBue TpeOoBaHMiI 6.2 Ha OIEHKY ITOXKAPHOM OMACHOCTH TEXHOJOTHYECKUX
IIPOLIECCOB HE PacIipoCTpaHseTCs.

6.4 TIlpm omeHKe TMOXapHOH OITACHOCTH TEXHOJIOTHYECKOrO TIporecca HEOOXOmMMO OICHHUTH
PacyeTHBIM HJIM SKCIIEPHMEHTAIIBHBIM ITyTEM:

- M30BITOYHOE /IABJICHUE, PA3BUBACMOE MIPU CTOPAHWH Ta30MapOBO3YIIHBIX CMECEH B MOMEICHUH
(mpustokenue A). [IpenenbHO AOIycTHMBIE 3HAUSHUS TPUBECHBI B TabnuIe 2;

- pa3Mep 30H, OTPAHMYEHHBIX HIDKHUM KOHIIEHTPAIIMOHHBIM IIPEIENIOM PACIIpOCTPAHEHUs INIaMEHH
(HKIIP) razos u napos (npunoxenue b);

- MTHTEHCHBHOCTD TETIIIOBOTO M3ITydeHus 1pH noxapax npomusos JIBX u IK s comocraBnenns ¢
KPUTHUYECKUMH (TIPE/ICNIHO JOIyCTUMBIMH) 3HAYCHUSMH WHTEHCHBHOCTH TEIJIOBOTO ITOTOKA JUISt
YeJoBeKa M KOHCTPYKIMOHHBIX MarepuajioB (npmioxenue B). IlpenenbHO nomycTHMbIe 3HAYCHUS
npuBeeHbI B Tabnuie 3;

- pa3Mephl 30HBI PaclpoCTpaHEeHUs 00JIaKka FOPIOYMX Ta30B U MapoB MPU aBapUH ISl OIIpENeICHHs
ONTUMAJIbHOW PACCTAHOBKM JIIOACH M TEXHUKHU IPU TYLIECHUM II0XKApa U PacueTa BPEMEHHU JOCTUKECHUS
00J1akoM MecT MX pacrnonoxenus (npusioxkenue I);

- BO3MOXXHOCTh BO3HHUKHOBEHHS U MOpaykaoliee BO3ACHCTBHE «OIHEHHOTO IIapay MpU aBapuH JJis
pacudera paJiycoB 30H IOPaXKEHHs JIFOJICH OT TEIIOBOTO BO3/ICHCTBUS B 3aBUCHMOCTH OT BHJIa M MacChl
TorumBa (mpunoxkernue J1). I[IpexensHo gomycTiMble 3HAYEHHS TPUBEACHBI B TabuIe 4;

- HnapaMeTpbl BOJIHBI, OAaBJICHUA TIPpU CropaHuM T1a30IIapOBO3aYHIHBIX cMece B OTKPBITOM
npoctpancTse (npuinoxkenue E);

- mopaxkarouire (GpakTopsl MPH Pa3pbiBE TEXHOIOTHUECKOr0 00OPYIOBaHHS BCICACTBHE BO3ACHCTBUS
Ha HeTo oyara rokapa (mprioxerne JK);

- MHTEHCUBHOCTH MCIAPEHUSI FTOPIOUNX KHUIKOCTEN U CXKM)KEHHBIX T'a30B HAa OTKPBITOM IIPOCTPAHCTBE
1 B iomerieHun (mpunoxenue N);

- TEMIIEpaTypHBI pEeXWM IMOXapa Al ONpeAeNeHUs TpeOyeMoro Ipenena OTHECTOHKOCTH
CTPOUTEINILHBIX KOHCTpYKIuii (puioskenue K);

- TpeOyeMBIil TIpenesl OTHECTOMKOCTH CTPOUTEIBHBIX KOHCTPYKIHH, 00ECTIeUMBAIONINN TETOCTHOCTD
OTPKIAIONINX M HECYIIMX KOHCTPYKIMH MOXKapHOTO OTCEKa C TEXHOJOTWYECKMM MpOLECCOM IpH
CBOOOIHOM Pa3BUTHH PEABHOTO roxapa (npuioxkerue JI);

- pa3Mep CIMBHBIX OTBEPCTHH MJIsI TOPIOYMX JKUJIKOCTEH B IOAJOHAX, OTCEKAaX M CEKIHIX
IIPON3BOJCTBEHHBIX yYacTKOB. [Ipy 3TOM IuTOmIagb CIMBHOTO OTBEPCTHS JODKHA OBITH TAKOH, Y4TOOBI
UCKITIOUHMTH NEPEIHB JKUIIKOCTH Yepe3 OOPT OrpaHHUYMBaIOIIErO YCTPOWCTBA U PACTEKaHUE JKHJIKOCTH 32
ero npezenamu (npusoxexue M);

- TIapaMeTphl MapOBbIX 3aBEC JJISI MPEAOTBPAILCHHUS KOHTAKTa apora3oBbIX cMeceil ¢ HCTOUHUKaMH
3axxuranus. [Ipy 3TOM 3aBeca JOJDKHA HCKIOYATh MPOCKOK T'OpIOYEH CMECH B 3aIlMINAEMYI0 30HY
oObekTa (mpunoxkenue H);

- KOHIIEHTpauuio (JIerMari3aTtopoB Uil TOPIOYMX CMecCed, HaXOMSIIMXCS B TEXHOJIOIMYECKHX
anmaparax u odopynoBanuu (npuitoxenue I1);

- Jpyrue ToKa3aTelu I0KapOB3PBIBOONACHOCTH TEXHOJOTHYECKOro Ipoliecca, HEOOXOIUMBIE IS
aHaJIM3a MX OITACHOCTH U PacCUUThIBaEMbIe IO METOJMKAM, Pa3padaTbiBaCMbIM B CHEIHAIM3UPOBAHHBIX
Opra’u3anusx.

Bei6op HEOOXOOMMBIX MapamMeTpOB IOXAPHOM OMACHOCTH JUIS 3aJaHHOTO TEXHOJIOTHYECKOTO
npolecca ONpeNessiIoT UCXOIsl M3 paccMaTpHBAacMbIX BAPUAHTOB aBapuil (B TOM 4YHCIIE KpYITHas,
MIPOEKTHAsI 1 MAaKCHMaJlbHasl) ¥ CBOMCTB OIACHBIX BELIECTB.

3HadyeHUus JOIMYCTUMBIX MapaMeTpOB l'IO)KapHOfI OIIAaCHOCTHU JOOJI)KHBI OBITH TaKUMHU, 4TOOBI
UCKITIOUUTH THOENb JIIOACH M OTPaHWYHUTh PAcHpOCTPaHEHWE aBapHH 3a MPEIETbl PaccMaTPHBAEMOTO
TEXHOJIOTHYECKOTr0 Mpolecca Ha JIPyrue 0ObEKThI, BKIIOYas OIaCHBIE IPOU3BOICTBA.

Tabmuma 2— IlpenensHO HOmMycTHMOE HW30BITOYHOE NABIEHHE IPU CTOPAaHWH Ta30-, Mapo- WA
MBUICBO3IYLIHBIX CMECEH B IIOMEIICHUSX WK B OTKPBITOM IIPOCTPAHCTBE



CreneHb opakeHNst N365ITOUHOE
JIaBJICHUE,

klla

[NonHoe pa3pyimieHne 31aHwi 100

50 %-Hoe pa3pylIeHne 30aHni 53

Cpennue MoBpekICHUS 30aHUI 28

YMepeHHbIe TTOBPEXKICHUS 3MaHAN 12

(TToBpe’k/IeHNe BHYTPEHHUX IIEPEropoIoK, pam,

ZBepeit u T.I1.)

HwxHuil mopor mHOBpexAEHUS  4YeIOBeKa 5

BOJIHOH JTaBJICHUS

Mansle  moBpexnaeHust  (pa3bura  4acTh 3

OCTCKJICHHSI)

Tabmuua 3— IlpenensHO HOMycTHMAas MHTEHCHBHOCTH TEIUIOBOTO H3JYy4EHHs HOXKapoB NMPHUIMBOB
JIBX u I'X

CrerneHp MopakeHus VHTEHCHBHOCTD TEIIOBOTO
usnydeHus, KBr/m>
be3 HeratmBHBIX MOCIIEICTBUI B TE€UEHHE AIUTEIBHOTO BPEMEHU 1,4
BesomacHo my1st yenoBeka B OpE3eHTOBOM ONICKIIE 4.2
Henepenocumas 6ob gepe3 20—30 ¢
Oxxor 1-if cremern yepes3 15—20 ¢ 7,0

Osxor 2-ii crenienu uepe3 30—40 ¢
Bocnuiamenenue xj10nka-BoJiokHa yepe3 15 MuH
Henepenocumas 60i1b uepe3 3—S5 ¢

Oxxor 1-i ctenenu yepe3 6—8 ¢ 10,5
Oxxor 2-ii ctenienu uepe3 12—16 ¢

BocnnaMeHneHue JIpeBECHMHBI C LIEPOXOBATOW IOBEPXHOCTHIO 12,9
(BnaxkHOCTH 12 %) npu AnHUTENbHOCTH O0TydeHHs 15 MUH

BocruiamMenenne ApeBECHHBI, OKpAlIEHHONW MAacisIHOM KpacKou 17,0

110 CTPOTAHON NMOBEPXHOCTH; BOCILIaMEHEHHE (haHEephI

Ta6m/111a 4— HPGHGHLHO JAO0IMyCTUMas [103a TCIJIOBOI'O MU3JIYUCHUS IIPU BO3,H€I710TBHPI «OT'HCHHOI'O
mIapa» Ha 4CJIOBCKa

CreneHpb MopaxxeHust Jlo3a TemnoBoro usyuenus, [/ m>

Oxor 1-i crenenu 1,2:10°
Osxor 2-ii crenenu 2,2-10°
Osxor 3-ii crenenu 3.2:10°

Ipumedanne — o3y TemnoBoro mamydenus O, J[/M”, pacCYUTHIBAIOT
o opmyiie

0=qt

I7ie ¢ — WHTEHCUBHOCTH TEINIOBOTO W3IYYEHUs «OTHEHHOTO mapa», Br/m?;

t;, — BpeMs CYIIECTBOBAaHHS «OTHEHHOTO IIapay, C.
q ¥ t, BBIYUCIISIIOT B COOTBETCTBUH C MPHUIIOKEHHEM []

6.5 K MepompHATHsM 10 CHIDKSHHIO ITOCIISICTBUI IMoXKapa cIeyeT OTHOCHTE:

- OrpaHUYEHUE paCTEKaHHsI TOPIOUMX KHUJIKOCTEH MO 11eXy WIH MPOU3BOACTBEHHOM MIOIIAKE;

- YMEHBIIICHUE HHTCHCUBHOCTH HCIIAPEHHS TOPIOYMX JKUIKOCTEH;

- aBapUNHBIN CJIMB TOPIOYUX KHUAKOCTEH B aBapUUHbBIE EMKOCTH;

- YCTAHOBKY OTHENperpaauTenci (mpumioxeHue P);

- O'paHUYEHHE MaCChl OMACHBIX BEIIECTB MIPH XPAHEHUU U B TEXHOJIOTUYECKUX alllaparax;

- BOJITHOE OPOIIICHUE TEXHOIOTMYECKUX amnmapartoB (mpruioxerue C);

- (hermMaTH3aIUIo TOPIOYMX CMECEH B ammaparax W TEXHOJIOTHYSCKOM O0OPYAOBaHHMHU (IIPHIIOKCHHE
10);

- BBIHOC MOXKapOOIacHOTO 000pyIOBaHUS B M30JMPOBAHHBIC TTOMEIICHUS;

- NPUMEHEHHUE YCTPOMCTB, CHIKAIOIIMX JABJICHUC B ammaparax 10 Oe30MAacHON BEIUYMHBI MPH
CrOpaHWH Ta30BBIX W MaPOBO3AYLIHEIX cMecel (mpuioxenue T);

- YCTAHOBKY B TEXHOJIOTHUYECKOM 00OPYIOBaHHH OBICTPOICHCTBYIOIIMX OTKIIFOUAIOIINX YCTPOUCTB;

- OTpaHHMYCHHE PACIPOCTPAHEHHUS TOXKapa C IOMOIIBI0 IMPOTHBOIIOKAPHBIX Pa3pBIBOB H IIPErpaj



(mpuioxkenue Y);

- IPUMEHEHNE OTHEe3aIUTHBIX KPACcOK U MOKPhITHi (puiiokenue @);

- 3aIUTY TEXHOJIOTHYECKHUX MPOLECCOB YCTAHOBKaMH MOXKapOTYIIeHUS (TIpriiokeHue X);

- IpUMEHEHHE MOXKAPHOW CUTHANIM3auu (mpuinoxxerue L1);

- 00yueHus repcoHalia MpeanpusITHI criocobaM TUKBUIAIMHN aBapHil;

- CO3JaHKE YCIIOBHI [UIsl CKOpEHILEro BBOAA B JEMCTBUE NOAPA3ACICHUN NOXKAPHOW OXpaHbl IIyTeM
YCTPOWCTBA MOABE3IHBIX ITyTeH, TIOKAPHBIX BOJIOEMOB U HAPYKHOTO IPOTUBOIIOKAPHOTO BOAOIIPOBOAA.

6.6 PesynbTaThl aHaNHM3a MapaMeTpoB IOKaPOB3PHIBOOE30MACHOCTH U MEPOIPHUSTHI TI0 CHIDKSHHUIO
HOCJ’[C]ICTBI/Iﬁ ToXxapa JOJIKHBI OBITH YUYTEHBI TIpH pa3pa60TKe IJIAHOB JIOKAJIM3allMu U JIMKBUOAIIUH
TI0KAPOOTIACHBIX CUTYAIlU 1 aBapHH.

6.7 OueHKy COUMANbHOTO W WHAWBUAYAIBHOTO PHCKAa IPH aBapHH MPOBOIAT Ha OCHOBE pacdera
MTOpaKAIOMIUX (PaKTOPOB TOXKapa M MPUHATHIX MEp T10 CHIDKCHUIO MX BEPOSATHOCTU H MOCIICACTBHIL.

Pacuer WHAMBHYaTbHOTO W COLMAIFHOTO PHCKA JAOJDKEH OBITH BBIMOIHEH JUII BO3MOXKHOW THOeH
JIOZICH KaK Ha MPEIIPHITHH, Tak u 3a ero npexenamu (npunoxenue L, 3, 0). [Ipu sTom HE0OXOmAMO
paccMoTpeTh Bce BO3MOYKHBIE CITOCOOBI €70 YMEHBIIIEHUS 1 000CHOBATh MIPHHSATHI MHUHUMAIIBHBIN PUCK.

PacuerHbIe 3HAUCHUS PUCKA TOJDKHEI YIOBIECTBOPSITH TPeOOBaHUAM 6.2.

7 MNOPSIAOK OBECIIEYEHUSA MOXKAPHOMI BE3OITIACHOCTH
TEXHOJIOTHYECKHX IMPOLECCOB, OTJIMYHBIX oT MMPOLHECCOB
HOBBIIIEHHON MMOXAPHOM ONTACHOCTH

7.1 TIpOEKTHPOBAHHUIO TEXHOJIOTMYECKOro Mpoliecca JT0DKEH MPEAIIeCTBOBATh aHAIN3 €T0 TOXKapHOH
OIaCHOCTH.

BBon B 9KCIUTyaTalMio ITPOMBIIUIEHHOTO OOBEKTa JIOMYCKAeTCSs IIPH YCJIOBHUHM  BBINOJHEHHS
TpeOOoBaHM MOXKAPHOH OE30MaCHOCTH, MPEIYCMOTPEHHBIX MPOEKTOM M, OTBEUAIONIMX JEHCTBYIOLIIUM
HOpMaM U MpaBUiIaM HOXKapHOH 0e301acHOCTH.

7.2 AHanu3 no)kapHOH ONaCHOCTH TEXHOJOTMYECKUX IPOLIECCOB JIOIDKEH BKIIIOYATh:

- OIpefeNeHUe MOXKapHON OMAaCHOCTH HCHOJB3YIOIUXCS B TEXHOJIOTMYECKOM IIpoLiecce BEIECTB U
MarepuajoB (10 CIPaBOYHBIM JIAHHBIM (peiepalibHOr0 OaHKa JAHHBIX MO MOXXapOB3PBIBOOIMACHOCTH
BEILIECTB M MaTepHajoB MM AKCIEPUMEHTAJIbHO B cOOTBeTcTBHU ¢ TpeboBanusmMu ['OCT 12.1.044 Ha
METPOJIOTHIECKH aTTECTOBAHHOM 00OPYIIOBAHUH);

- U3y4eHHE TEXHOJOTHYECKOro MpoIecca ¢ IEIbI0 ONPEAETeHIsI 000PYyIOBaHNUS, YIACTKOB WM MECT,
IJie COCPENOTOYECHBI TOPIOYNE MATEPHANIbl MM BO3MOKHO OOpa3oBaHHE ITbLIE- M ITapOra30BO3/IYIIHBIX
TOPIOYUX CMeceH;

- OMpEZeNeHNE BO3MOXXHOCTH OOpa30BaHUS TOpIOYEH Cpelbl BHYTPH TIOMEIICHHH, allaparoB U
TPYOOIIPOBOIIOB;

- OIIpeZieNICHNE BO3MOKHOCTH 00pa30BaHMs B TOPIOYEH Cpeie HCTOYHMKOB 32)KUTaHHS;

- WCCIICIOBAaHME pPAa3JIMYHBIX BAPUAHTOB aBapHid, IyTel pPACIpPOCTPAHCHUS MOXKapa W BHIOOD
IIPOEKTHOM aBapyu;

- pacyeT Karteropuu MOMEIICHUH, 31aHUi U HapyKHBIX YCTaHOBOK I10 B3PBIBOOIIACHOM M MOKapHOM
OTIACHOCTH;

- OIIpeleNieHHEe COCTaBa CHCTEM TIPEAOTBPAIICHUS MO)Xapa W TPOTHUBOMOXAPHON 3aIHTHI
TEXHOJIOTHYECKHUX ITPOLIECCOB;

- pa3paboTKy MEPOIPUSATHI 110 MOBBIMICHHUIO MTOXKAPHOH 0€30I1aCHOCTH TEXHOJIOTHYECKUX IIPOIIECCOB
U OTZEJNIBHBIX €r0 YYaCTKOB.

7.3 IoxxapHast OTTACHOCTH TEXHOJIOTHYECKHUX MPOLIECCOB OMPEIENIETCS HA OCHOBE M3y4CHHMS:

- TEXHOJIOTHYECKOr0 PErTIaMeHTa;

- TEXHOJIOTHYECKOH CXEMBI ITPOU3BOJICTBA IPOIYKIINH;

- TOKa3aTelied MOXapOoB3pPBIBOOIACHOCTH BEIIECTB M  MaTEepHUaJOB, HCHOJb3YIOLIUXCA B
TEXHOJIOTMYECKOM IIPOLIECCE;

- KOHCTPYKTHBHBIX OCOOSHHOCTEH amnaparoB, MalIMH U arperaros;

- CXEMBI PaCIIOJIOKEHHSI B 11€Xe, HA YUacTKe WM OTKPBITOH IJIOIIA/IKE OMTACHOTO 000PYAOBaHUSL.

7.4 TexHONMOTWYECKUI PETJIAMEHT JOJDKEH ONPEIeIIATh:

- peuenTypy 4 OCHOBHBIE XapaKTCPUCTHKHM BBIIIYCKAaEMOM IPOMYKLIUH, CBIpbS, MaTepUaioB U
MOJYIPORYKTOB  (cocTaB, (DM3MKO-XUMUYECKHE CBOWCTBA, IIOKAa3aTeNU I0XKapOB3PHIBOONACHOCTH,
TOKCUYHOCTD U T.I1.);

- OTXOIIBI ITPOM3BOACTBA U BEIOPOCKHI B aTMOCheEpy;

- TTapaMeTpBl TEXHOJIOTHYECKOTO PeXUMa (JIaBICHHE, TEMIIEpaTypa, COCTaB OKHCIUTEIBHON Cpesibl U
T.0.);

- TIOPSIIOK MPOBECHHS TEXHOJIOTHUECKHX OIEpaluii;

- CpeZCTBa KOHTPOJIS 32 TEXHOJIOTHIECKUM IIPOLIECCOM;

- OCHOBHBblE TMpaBmia O€30IACHOTO BEICHUS TEXHOJIOTMYECKOTO MPOLEcca, HCKIIOYAOIINe
BO3MOYKHOCTb BO3HHMKHOBEHHSI TI0’KapOoB.

IIpy  w3ydeHMM TEXHOJOTHYECKOTO pEmIaMEHTa CIeQyeT paccMaTpuBaTh BCE  CTaJuu



TEXHOJIOTMYECKOro IIpoliecca, HauYMHAas! C MOJATOTOBKHU ChIPbsl M KOHYAs! BBIITYCKOM IPOIYKIIUH.

7.5 IlpuHuMNUanbHAsE TEXHOJIOIMYECKAasl CXEMa IIPOM3BOJACTBA INPOAYKLUM [OJDKHA OIPENEIsATh
MOCJIEA0BATENBHOCTh TEXHOJMOTMYECKUX ONepaluii Mo MPEeBpaIleHHIO CBIPbS B TOTOBYIO HPOAYKIHUIO,
mapaMeTpsl TEXHOJIOIMYECKOro pekuMa, MecTa BBOJIa B MIPOIIECC CHIPHSI U BCIIOMOTATENIFHBIX BEIIECTB,
MECTa MOTyYEeHUs MOIYNPOLYKTOB U TOTOBOM MPOTYKIUH.

7.6 JlaHHBIE O TIOKAPOOTACHBIX CBOMCTBAX NPEACTABISIOTCA JUIS BCEX HWMEIONIMXCS Ha
IIPOM3BOACTBE OMACHBIX BEIIECTB, MAaTEPUAIOB, CMECEH, IMOIYNPOAYKTOB M TOTOBOW NPOMYKLUH C
Y4ETOM OCOOEHHOCTEH M MapaMeTpOB TEXHOIOTWYECKOro Ipoluecca (JaBICHUs, TEMIIEpaTypsl, COCTaBa
OKHCIHMTEIBHON CpefIsl U T.IN.).

Ecnu HeoOxomiMbIe JaHHBIE O TTOXAPOOIACHBIX CBOMCTBAX OTCYTCTBYIOT, TO MX CIIELYET ONPEACIUTH
OTIBITHBIM IIyTE€M Ha YCTaHOBKaX, MPOIICAIINX aTTECTAL[HIO Ha MPaBO MOIyYECHHs SKCIEPUMEHTAIBHBIX
JTAaHHBIX B YCTAHOBJICHHOM TIOPSIZIKE, FUTH C TIOMOIIBIO CTaHJaPTU30BaHHBIX PACUECTHBIX METOIOB.

7.7 B KOHCTPYKIIMM TEXHOJIIOTMYECKHX amlapartoB, MAaIllMH ¥ arperatoB JODKHBI OBITH
IIPEyCMOTPEHBI JJOCTATOYHBIE MEPHI 3allIUTHI OT IT0Xapa, 00eCIIeurBaroNIe Oe3011acHOCTh UX PadOTHI B
COOTBETCTBHH C 5.4.

7.8 OueHKy OMacHOCTH BO3HMKHOBEHHSI NOXKapa M HyTeld €ro pacnpoCTpaHEHUs MIpOBOIAT C
MIOMOIIBIO CXEM PAcCHOJIOKEHHS ONAcHOrO OOOpYIOBaHMS, IIOCTPOCGHHBIX Ha OCHOBE IUIAHOB
MIPOU3BOACTBEHHBIX 31aHUH, YCTAHOBOK, 3TAXKEPOK U MOMELIECHUI.

Ha cxemax u kapTax yKa3bIBaroT:

- MecTa BO3MOXKHOTO 00pa30BaHus M10KapOB3PhIBOONIACHON TOPIOYEH CpeIbl;

- Y4aCTKH BO3MOXKHBIX aBapHUi M UX TIPHUHMHBI;

- BEPOSITHbIE HCTOYHUKH 3a>KUTaHUS,;

- IIyTU paclpOCTPaHEHUs OTHS MU MOXkKape;

- TIPEIYCMOTpPEHHbIE MPOEKTOM MEphl 3alllUThl YYacTKOB, y3JIOB M ammapaToB oT moxkapa. 7.9 Ha
OCHOBE aHallM3a JOKYMEHTAllMH, MOJIyYeHHOH B COOTBETCTBUU ¢ 7.2 — 7.6 u 7.8, paspabarbiBaroT
CHCTEMY Mep IO MPEAOTBPAIICHUIO OKapa ¥ MPOTHBOMOKAPHON 3alUTe TEXHOIOTHYECKUX IPOLIECCOB
B COOTBETCTBHU C TpeOOBaHWSIMHU JEHCTBYIOIIMX HOPMAaTHBHBIX JAOKYMEHTOB. [Ipu 3TOM HEoOXomiMo
JIOTIOJTHUTENBHO YIUTHIBATh:

- BO3MOKHOCTb 00pa30BaHMsl JIOKAIBHBIX KOHIEHTPALWIl TOPIOYMX CMECEel Y MeCT BBIXO[a IapoB H
ra30B B IIOMELICHHE Y aIllIapaToB, TOCTOSHHO MJIM BPEMEHHO COOOIIAIOINXCS C BHEILIHEH cpenoi depes
OTKpBITHIE JIIOKH, IbIXaTeNbHBIE JIMHUM, MPENOXpPAHUTEIbHbIC KJalaHbl WM HMEIOIIHE OTKPHITHIE
MIOBEPXHOCTH HCIAPEHUST;

- Haguyue U A(P(EKTUBHOCTH CHUCTEMBI OTCOCA, MPOAYBKH HHEPTHBIM Ta30M W OJOKHPOBKH Y
anmaparoB MEPHOJUIECKOTO NEWCTBUS, 3arpy3Ka M pasrpy3ka KOTOPBIX COIIPOBOXIAETCS OTKPHITHEM
JIFOKOB U KPBILIEK;

- 9(¢EeKTUBHOCTh OTBOAHBIX JIMHMH Y amnmaparoB W EMKOCTEH, OCHAICHHBIX IbIXaTeIbHBIMHU
YCTpPOHCTBaMH, ITPEIOXPAHUTEIBHBIMH KJIAIIAHAMH, YCTPOHCTBAMH PYYHOTO CTPABIMBAHUS;

- paboTocrocoOHOCTh M 3()(HEKTUBHOCTH CHCTEM YNABIMBAHMS T'a30B M I1apOB, YCTPOMCTB HMPOTHB
TIEPETIONHEHUSI U PACTEKAHUS JKUAKOCTEH, MPUOOPOB KOHTPOJIS M PEryIMpPOBAHUS TEMIIEPATyphl MpH
IKCILTyaTallu! OTKPBITBIX EMKOCTEH, 3aII0OTHEHHBIX TOPIOUMMU KUKOCTSIMH;

- HaJIeXXHOCTh MPHUHATHIX CIIOCOOOB YINIOTHEHUSI CAIbHUKOB, HEOOXOIMMOCTb MIPUMEHECHHUS] MECTHBIX
OTCOCOB M OJIOKMPOBKM BBHITSDKHOM BEHTWJSIIMM IIpu pabore HacocoB it nepekaukn JIBXK u
CKVDKEHHBIX TA30B U KOMIIPECCOPOB.

7.10 Ilpu Hanuuuu anmapatoB U 0OOpyHOBaHMS, pabOTAIOMIMX MOJ BaKyyMOM WJIM B KOTOPBIX MO
YCIOBUSIM TEXHOJIOTMYECKOrO IIpoLecca HMMEIOTCS CMECH TOPIOUMX BEHIECTB C  OKHCIHUTENEM,
HEoOXOMMO OTPEAEIUTE!

- BO3MOXXHOCTb ¥ YCJIOBUSI 00pa30BaHUs B ariapare roplodnx cMecei;

- (hakTHUECKHE KOHIIEHTPALIMK TOPIOYNX T'a30B B CMECSIX;

- HEOOXOIMMOCTB KOHTPOJIS 32 COCTABOM CpEIbl B alapare;

- HEOOXOIMMOCTb B aBTOMAaTHUECKHUX CPENICTBAX MPENyIpexieHns: 00 00pa3oBaHUK CMECEH;

- BO3MOXKHOCTb JIOKAJIN3AI[UHN TOPIOYUX CMECEH;

- HaJIeX)KHOCTD U 3()(pEeKTHBHOCTH MMEIOIIIMXCS CPEICTB 3AITHUTHL.

7.11 Jlns pa3paOOTKH MEPOIPHUATHIA MO0 OOCCIICUCHUIO MOXKAPHOH OC30MaCHOCTH TEXHOJOTHUCCKUX
MPOLIECCOB  L[ENIECO00Pa3HO PACCMOTPETh BCE BHIBI HCTOYHUKOB 3a)KMI'AHUs, KOTOPBIE MOTYT
BCTPETHUTHCS B IPOM3BOJCTBEHHOM IIPOLIECCE.

[Ipu >ToM HEoOxOmMMMO:

- YCTaHOBHUTb, KAKUE TEXHUUECKUE PEIICHUS MTPEIyCMaTPUBAIOTCS JUIS TOTO, YTOOBI IAHHBIHN arapar
WIN YCTPOWCTBO caM HE ObLT NMPUUYMHONW BOZHWKHOBEHHMS IIOXKapa, OLECHUTH MX 3((PEKTHBHOCTH U
HaJIS)KHOCTb;

- TpH HAIMYMHM alllapaToB M Ta30lMpOBOAOB, HMEIOUIMX BBICOKYIO TEMIEpaTypy Hapy:KHOH
MIOBEPXHOCTH CTEHOK, OIPENEINTh BO3MOXKHOCTb BOCIUIAMEHECHHSI TOPIOYMX CMECEH ydacTKaMH, He
HMEIOIINMHY TETIIION30JISILIIH;

- YCTaHOBUTH MEPEUCHD BEIIECTB M MAaTEPHAJIOB, KOTOPBIE 10 YCIOBUSIM TEXHOJIOTHUYECKOTO Mpouecca



HarpeBaloTCs BBIIIE TEMIIEPAaTypbl CaMOBOCIUIAMEHEHUs] W IIPH aBapHMHBIX BHIOpOCax W3 almaparoB
CIOCOOHBI 3aroparhcsi PH KOHTAKTE C OKPYKAIOIMM BO3TyXOM;

- ONpEe’eNUTh, TPHMEHSIOTCS JIM B TEXHOJIOTMYECKOM IIpOIleCCe BEIIeCTBA, CHOCOOHBIE
BOCINTAMEHATHCA ITPHU KOHTAKTE C BOJIOI\/’I WA IPpYTUMU BECIICCTBaAMU,

- IPOAHAIM3UPOBATH BO3MOXKHOCTh 00pa30BaHus M HAKOILUICHHUS MMPO(OPHBIX OTIOKEHUH;

- BBIIBUTH HAJIMYHE B TEXHOJOTMYECKOM IIPOIIECCE BEIIECTB, PA3IararolluXcsi ¢ BOCIUNIAMEHEHUEM
IpH HArpeBe, yaape, TPEHUHU UK CaMOBO3IOpArOIIUMXCS Ha BO3AYX€E MPU HOPMAIbHBIX YCIIOBHIX,

- TPEJOTBPATUTH IIONAJaHWE METa/lla M KaMHEH B MaIlMHBI W amapartsl C BPaIarOLIMMHUCS
MeXaHU3MaMH (MEIIaJIKH, METBbHHUIIBI, TPOOUIIKH, ITHEKH U T.1.), a IPH HAJHMYHH B HUX TOPIOYEH Cpebl
OLeHNTH AP PEKTUBHOCT M HAJEHKHOCTh IPUMEHAEMON 3aIIUTHI;

- TIPEyCMOTPETh TaM, e 3TO HEOOXOAMMO, ITPUMEHEHNE UCKPOOE30IIaCHOTO U B3PhIBOOE30MACHOTO
3NIEKTPOOOOPYIOBAHHS;

- TIPEMyCMOTPETh CPEACTBA KOHTPOJS M 3allUTHl OT IIEPErpeBa IOABWKHBIX YacTedl MaIluH |
anmaparoB (IOAIUITHUKOB, BAJIOB H T.IL.);

- OIEHWTh BO3MOXHOCTH 32)KUTAHHS TOPIOYMX CMECEH OT TEIIOBOTO NMPOSBICHUS JICKTPUIECKON
SHEeprurd (MCKphl W JYyrM pa3MbIKaHUS, KOPOTKHE 3aMBIKaHUS, TOKH IIEPETPY3KH, IEperpeB
JMEKTPUYECKUX KOHTAKTOB, HArpeB 3JIEMEHTOB OOOPYIOBaHWSA WHAYKIMOHHBIMH TOKaMH M TOKaMH
BBICOKOH 4aCTOTHI, yiapbl MOJIHUH U pa3psi/ibl CTaTHYECKOTO SIEKTPUIECTBA);

- OIIPENEeNUTh COOTBETCTBHE CHIJIOBOTO, OCBETHTEIHFHOTO W JPYroro OOOPYIOBaHHUS XapakTepy
BO3/IEIICTBUS. Ha HEro Cpefbl U KIIAacCy B3PBIBOOMACHBIX U IOXKAPOOMACHBIX 30H PAacCMaTPHUBACMBbIX
moMenIeHni cornacuo I1Y9;

- HUCKJIIOYUTh BO3MOXHOCTh MPOHMKAHMS Ta30B U IapOB M3 B3PHIBOONACHBIX IOMEIIEHUN B
MIOMEIICHNSI C HOPMallbHOM Cpenol, B KOTOPBIX HCHOJB3YeTCsl 3JIEKTPOOOOPYIOBAaHHME B OTKPHITOM
HCHOJIHCHUH, U TPEAYCMOTPETH COOTBECTCTBYIOINE MCPBI 3all[UTHI;

- pa3zpaboTaThb TEXHUUYECKUE PpEIIEeHUs, IpeayCMaTpUBAIOIINE NpeJOTBpalleHne 00pa3oBaHUs
TOproYuXx Cpe€a U UCTOYHUKOB 3aKUT'aHUA [JId 3alUTBI TEXHOJIOTMYCCKUX ITPOUECCOB OT BOSHUKHOBCHUSA
MIOXAPOB.

7.12 Ecnn mpuMeHsieMasi B TEXHOJIOTHYECKOM IIpOIlecce CHCTeMa IPeJOTBpallCHHUs MoXapa He
MOYET UCKJIIOYHUTH €r0 BOSHUKHOBEHUS U PAcIpOCTPAaHEHUS Ha COCETHHE yJacTKU M 00OpyIOBaHUE, TO
HEeo0X0aUMO pa3padboTaTe MEPONIPHSTHS MO €T0 MPOTUBOIOKAPHOH 3aIIUTE.

7.13 IIpoTuBONOKapHas 3aIlIMTa TEXHOJIOTHUECKHUX MPOIECCOB JOJKHA 00eCIeUNBAThCS:

- IPUMEHEHNEM CPEJICTB IOXKAPOTYIIEHNUS M COOTBETCTBYIOIINX BUIOB MOXKaPHOH TEXHUKH;

- IPUMEHCHUEM aBTOMATUYCCKUX YCTAaHOBOK noncapHoﬁ CUTHAJIU3alluU U TOKAPOTYIICHHUA

- YCTpOICTBaMH, OTPaHWIHMBAIOLIMMH PAcIPOCTPAHEHHE TI0XKApa 32 3aaHHBIC TTPEIEIHI;

- IPUMEHEHUEM CTPOUTEIBbHBIX KOHCTPYKIUI C PErIaMEHTHPOBAHHBIMHU TPEEIaMH OTHECTOHMKOCTH
U pacipoCTpaHEHHs OTHS;

- OpraHM3aluel CBOEBPEMEHHOH HSBaKyallu JIoAel M cHaOXeHHeM OOCTY)KHBAIOIIETO MepcoHalia
CpelCTBaMH KOJJIEKTHBHOM M MHANBUIYaIbHOM 3alIUTHI OT OMAcHBIX (PaKTOPOB MOXKapa;

- TIPUMCHEHHWEM CTPOWTENBHBIX M TEXHOJIOTMUECKMX KOHCTPYKIMII C perIaMEeHTHPOBAaHHBIMHU
MpeAeIaMu OTHECTOMKOCTH M PaclipOCTPaHEHUS OTHSI.

7.14 OrpanndeHne pacrpocTpaHEHHs OXKapa 3a MPEAEIIbl 04ara TOpeHus! JOIDKHO 00ecTIe nBaThCs:

- YCTPOMCTBOM NMPOTHUBOMOMXKAPHBIX MPErpam;

- YCTaHOBJICHUEM NIpeJIeTbHO JOITYCTUMBIX IUIOIIAASH TPOTHBONIOKAPHBIX OTCEKOB M CEKIIHH;

- YCTPOMCTBOM aBapUHHOIO OTKJIIOYEHHS U MEPEKIIIOUEHHS YCTAHOBOK U KOMMYHHKAIUI;

- NPUMEHEHHEM CpPEACTB, MPEAOTBPALIAONNX WM OrPAaHWYMBAIOIIUX pPA3IUB U PACTEKaHHE
JKUIKOCTEH TpU MoXkKape;

- IPUMEHEHNEM OTHENPETPAXKIAIONINX YCTPOICTB B 000PYIOBaHHH.

7.15 BpIOOp OrHeTymamux BEIIECTB, COCTAaBOB M aBTOMAaTMYECKUX YCTAHOBOK IIOXKapHOMH
CHTHAJIM3AIMH, KOJIMYECTBA, OBICTPOACHCTBHS M IPOU3BOJAUTEIBHOCTH YCTAaHOBOK MOXKAPOTYIICHUS
CJICAYEeT MNPOBOAWTL Ha CTalu HNPOCKTHUPOBAHHA TEXHOJIOTUYCCKUX IIPOLECCCOB B 3aBUCUMOCTH OT
(M3MKO-XMMHYECKUX CBOWCTB NepepadaThiBaeMbIX BEIECTB M CPENICTB TYIICHUSI.

[Ipu 3TOM MpHUMeEHsIeMbIe BHJIbI TI0XKAPHOW TEXHUKH JOJDKHBI 00ecreunBarh 3G (GEKTHBHOE TYIICHHE
no)kapa 1 ObITh 0€30MaCHBIMH IS JIFOJICH.

7.16 Ecnu 1o yCIOBHSIM TEXHOJOTHYECKOTO IpOIecca MPH aBapHH BO3MOXKEH E€IMHOBPEMEHHBIN
TIOXap HECKOJIbKHX PAa3IMYHbIX TOPHOYMX BEHICCTB W MATEpUAIOB, OTIIMYAIOIIUXCA OPYyr OT Apyra
MO>KAPOOTIaCHBIMU  CBOMCTBAMH M XapaKTEPHCTHKAMM TYIIEHMS, TO pacyeT M IPOEKTHPOBAHHE
YCTAaHOBOK TIOXKAPOTYIICHUA TOJIKHBI OBITh IMPOU3BEICHBI T10 Hanbosee He6J’IaFOl'IpI/IHTHOMy JIA
JMKBHIALNH M0)Kapa BEIIECTBY WM TPOIYKTY.

Ecnu 1o yciioBusiM COBMECTIMOCTH OTHETYIIAIINX BELIECTB C TOPIOYMMH MaTepualaMy Ha3HadeHHe
00IIero IyIsi BCEX OTHETYIIAIIEro areHTa Helerecoo0pasHo, TO AOIYCTHMO NMPHMEHEHHE HECKONbKUX
OTHETYIIAIINX BEUIECTB. I[IpM 3TOM TIpymIbl TOPIOYMX BELIECTB, COBMECTHMBIX C OJHHM U3
OTHETYIIAINX COCTABOB, JOJDKHBI OBITH NPOCTPAHCTBEHHO pPa3ZeNeHbl MM BBHIHECEHBI B OT/ACIIBHBIC
TIOMEIICHNSI.



1IPUJIOJKEHUE A
(obs13amenvhoe)

METO/ PACYHETA U3BBITOYHOI'O JABJIEHUS, PASBUBAEMOT O ITPH
CI'OPAHMH I'A30OIMTAPOBO3YIIIHBIX CMECEH B IOMEINEHUA

A. 1 BbiGop u 000cHOBaHHE PACYeTHOI0 BApHAHTAa

A.1.1 Ilpu pacuere 3HaUCHUH KPUTEPHEB NOKaPHOW OTMACHOCTU P CTOPAHHH Ta30M1apOBO3YIIHBIX
cMecell B KaueCTBE pacueTHOTO CIIeAyeT BBIOMpaTh HamOoiee HEOIaronmpusATHBIA BapHaHT Pa3BUTHUS
moxapa (B IEpHOJ IycKa, OCTAHOBKH, 3arpy3KH, BBITPY3KH, CKIaJWPOBAHUS, PEMOHTA, HOPMAJIHHOI
paboThI, aBapuy aMIIapaToB WM TEXHOJIOTHIECKOro IPOIecca), MPH KOTOPOM B ITOMEIICHHE MOCTYIIAcT
(MM TTIOCTOSTHHO HAXOIHUTCS ) MAKCHMAIbHOE KOJTMYECTBO HANOOJIEE OMTACHBIX B OTHOIIEHHUH ITOCIIEACTBHI
CrOpaHUs Ta30IIapOBO3AYIIHEIX CMECEeH U TIOXKapa BEIISCTB U MaTEPUAIIOB.

A. 1.2 Konmm4gecTBo MOCTYNMBIINX B IOMEIIEHHUE BEIIECTB, KOTOPBIE MOTYT 00pa30oBaTh TOPIOYHE
T'a30BO3/IYyIIHBIC MM TTAPOBO3IYIIHBIE CMECH, ONPENIEIISIOT, HCXOS U3 CIEILYIONIIHNX MTPEAIOCHUIOK:

a) MMPOUCXOIUT pacueTHas aBapHs OAHOTO M3 armaparoB corimacHo A. 1.1;

0) Bce colepKMMOe arrapara IocTynaeT B HOMEIICHNUE;

B) TIPOUCXOIWUT OJHOBPEMEHHO YTEYKa BEIIECTB W3 TPYOOIIPOBOAOB, MHTAIOIIMX armapar o
psSIMOMY ¥ 0OpaTHOMY IIOTOKY B T€UEHHE BPEMEHH, HEOOXOIMMOT0 JUIsl OTKIIIOUEHHS TPYOOIIPOBO/IOB.

PacuetrHOE BpeMsl OTKITFOUCHUS TPYOOIIPOBOAOB OINPEHCISIOT B KAKIOM KOHKPETHOM CIIydac, UCXOIS
U3 peanbHON OOCTaHOBKH, M OHO JIOJDKHO OBITh MUHHMAJIBHBIM C YYETOM MAacCMOPTHHIX JaHHBIX Ha
3allOpHBIC YCTPOUCTBA, XapaKTepa TEXHOJIOTHYECKOTO IPOIIECCca U BU/IA PACUCTHOW aBapHH.

PacuerHoe BpeMst OTKIIIOUEHUs! TPYOOIIPOBOIOB ClIe/lyeT IPHHUMATh PaBHBIM:

- BpeMeHH cpalaTbIBaHUSI CHCTEMBI ABTOMATUKM OTKJIFOYCHHS TPYOOIPOBOJIOB  COIJIACHO
MIACTIOPTHBIM JAaHHBIM YCTAQHOBKH, €CIIH BEPOSTHOCTh OTKa3za cucremsl He mpesbimaeT 0,000001 B rox
WiH 00eCIICYCHO Pe3ePBUPOBAHUE €€ AIEMEHTORB (HO He Oonee 120 ¢);

- 120 c, ecnu BepOSTHOCTH OTKa3a cHcTeMbl aBToMatwku mpessimaer 0,000001 B rom um He
o0ecIeyeHo pe3epBUPOBAHIE €€ AIEMEHTOB,;

- 300 ¢ mpu py4HOM OTKJIFOYCHHH.

He nomyckaercs HCIIONb30BaHME TEXHMYECKUX CPEACTB Ul OTKIIOYEHHS TPYOONPOBOAOB, IS
KOTOPBIX BpEMsI OTKJTIOUCHHS TIPEBHIIIAET BHIIICTIPUBEACHHBIC 3HAYCHIS.

BricTponeiicTByronME KiIamaHbl-0TCEKATeN! JODKHBI aBTOMaTHUECKH TIEPEKPBIBATh MOJady ra3a Uin
KHUJIKOCTH TIPY HAPYILICHUH SIEKTPOCHA0KEHHUS;

I') MPOHMCXOAUT HCIApEHHE C TOBEPXHOCTH pa3jMBIICHCS KUAKOCTH. [Inomans wcnapeHwus mpu
pa3imBe Ha MOJ ONPEACISIOT (MIPU OTCYTCTBHM CHPABOYHBIX JAHHBIX), UCXOOI M3 pacdera, 4To 1 i
cMecel M pacTBOpoB, comepkamux 70 % m MeHee (IO Macce) pacTBOPUTENEH, pa3nmBaeTcs Ha
wromany 0,5 M%, a OCTAJIBHBIX KUAKOCTEN — Ha 1 M? IoJ1a TOMEIEHNS;

II) TPOWCXOIHUT TaKXKe HCHApeHHE J>KUAKOCTEH W3 EMKOCTEH, JKCIUIyaTUPYyeMbIX C OTKPBITHIM
3epKaJIOM JKUIKOCTH, U CO CBE)KCOKPAIIICHHBIX TIOBEPXHOCTEIH;

€) [UTHTENFHOCTh MCHApeHHS XKUIKOCTH MPUHUMAIOT, PABHON BPEMEHH €€ MOJHOTO HCIapeHus, HO
He Gonee 3600 c.

A. 1.3 CpoOonHblif 00beM OMEIICHUS OMPENEIIIOT KaK Pa3HOCTh MEXITy 00heMOM IOMEIICHUS U
00bEMOM, 3aHUMAEMbIM TEXHOJIOTMUECKUM oOopynoBaHueM. Eciu cBOOOIHBI 00bEM IOMELIEHHS
OTIPENICTNTh HEBO3MOXKHO, TO €r0 JOMyCKAaeTCs MPUHUMATh YCIIOBHO, paBHBIM 80 %, reoMeTpuyecKkoro
00beMa TIOMEIeHUSL.

A. 1.4 OnpenereHre MOXAPOOIIACHBIX CBOWCTB BEIIECTB M MATEPUAIOB IPOBOIIT HA OCHOBAaHHU
pe3yNbTaTOB MCIBITAHUM MM PacyeToB MO CTAHIAPTHBIM METOAMKAM C YYETOM NapaMeTpOB COCTOSHHUS
(naBneHue, TeMIepaTypa u T.x.).

JomyckaeTcsi HCIOJb30BaHUE CHPABOYHBIX JIAHHBIX, ONYOJIMKOBAHHBIX TOJOBHBIMH HAy4HO-
WCCIIE/IOBATENIbCKUMH ~ OpPTaHM3alsIMH B O0OJIaCTH MOXKapHOH  0€30MacHOCTH WM BBIJaHHBIX
TocymapcTBeHHOH Cy»k00¥ CTaHJAPTHBIX CIIPABOYHBIX JTaHHBIX.

JomyckaeTcsi HCNONBb30BaHUE IIOKAa3aTelield IOKapHOW OMACHOCTH [UJIi CMEced BElIeCTB U
MaTepHaIoB M0 HanOOIee OMTaCHOMY KOMITOHEHTY.

A.2 PacyeT M30BITOYHOIO JABJECHHS AJ5 TOPIOYMX Ia30B, MAPOB JIETKOBOCIIAMEHSIOIIUXCH U
TOpPIOYMX HKUIKOCTell

A.2.1 U3bertounoe naenenue Ap, klla, Ijisi MHAUBUAYATBHBIX TOPIOYMX BEIIECTB, COCTOSIIMX W3
atomoB C, H, O, N, C/, Br, L, F, paccuntsiBatot mmo opmyse

mZ 100 1
Ap = (P max —Po)'V—'C_'K_, (A.1)
cePrn cT H
[€ Pmax — MAKCUMAJIbHOE JaBJIEHHE, Pa3BUBAEMOE IIPU CrOPaHMU CTEXMOMETPUYECKOM

FaBOBOBleHJH()ﬁ I HapOBOSJIyHJHOI\/’I CMECH B 3aMKHYTOM 061)eMe, OnpeACIAEMOC DKCIEPUMEHTAJIBHO



WIN TIO CIPaBOYHBIM JIAaHHBIM B COOTBETCTBUHU C TpeOGoBaHusiMH A. 1.4. IIpu OTCYTCTBHM JaHHBIX
JIOITyCKaeTCs MPUHUMATD Pmax paBHBIM 900 klla;

Po — HavaibHOeE JaBnenue, klla (nomyckaercst npuHuMmarh paBHbiid 101 kI1a);

m — wacca Toprouero raza (I'T) wmnm mapoB nerkoBocrutamenstomuxcs (JIBXK) u roproumx
xunkoctedt (I7K), Belmeqmux B pe3yabTaTe pacueTHON aBapuyl B OMelIeHUe, Bhruucisemast amst I'T mo
dopmyne (A. 14), a gns mapos JIBXK u K mo dopmyse (A. 19), kr;

Z— xod(pULMEeHT yuacTusi TOPIOYEro IPH CrOPaHUM I'a30MapOBO3/AYIIHON CMECH, KOTOPBIH MOXET
OBITh paccUNTaH Ha OCHOBE XapaKTepa PaclpeieNieHns ra30B U IapoB B 00bEME MOMEIIEHUS COTTIACHO
A.2.3 u A. 2.4. Jlonyckaercst mpuHAMATh Z 1o Tabmure A.1;

Vs — CBOOOIHBIH 00BEM MTOMEIICHHS, M,

P rn  IUIOTHOCTH Ta3a WIIM 11apa TPU PACYETHON TEMIIEPATYPE £y, KI/M’, BIUHCIISIEMAst 11O (POPMYIIe

M

Vo (1+0.003671, ) °

rae M— monsipHast Macca, KI/KMOJIb;

Vo — MOIBHBIN 00beM, paBHbIH 22,413 M*/kMonb;

t, — pacdeTHas TeMmeparypa, °C.

B kauecTBe pacueTHOH TeMIeparypsl CleayeT IPHHUMATh MaKCUMAaJIbHO BO3MOXKHYIO TEMIIEPATypy
BO3QyXa B [aHHOM IIOMEIICHHH B COOTBETCTBYIOIICH KIMMAaTHYeCKOH 30HE WIH MAaKCHMAIbHO
BO3MOXXHYIO TEMIIEpaTypy BO3AyXa II0 TEXHOJIOTHYECKOMY PpETJIAMEHTYy C YYETOM BO3MOXHOTO
TIOBBILICHHS TEMIIEPaTyphl B aBapuiHHONW cuTyalnu. Eciy Takoro 3Ha4YeHMs] pac4eTHON TEMIIEpaTyphl f,
10 KaKUM-JIHO0 IPUIMHAM OIPEACIUTh HE YAaeTcs, IOMyCKaeTCs IPUHUMATE ee paBHOH 61 °C;

Cer — crexuoMerprueckast KoHtenTpanus I'T wim mapos JIBXK u K, % (00.), Bbruncisemas 1o
dopwmye

Pru = (A2)

100
= A3
T 1+4,84B° (A.3)
n,—n n
e B= ng+ nx 0 CTEXHOMETPUYECKHH KOI(PGHUIUEHT KUCIOPOJa B pPeaKkluu

4
CTrOpaHus;

e, My, Ho, Ny — gricI0 aToMOB C, H, O U ranouoB B MOJIEKyJe TOPIOYETo;

Ku — ko3 punreHT, yauTHBaIOMINN HErepMETHIHOCTh IIOMEIICHUS W HeaTnabaTHIHOCTh TIpoIiecca
ropenus. Jlomyckaercst mpuHUMAaTh KH paBHBIM TPEM.

Tabmuma A.1
Bun roprodero Bemiectsa 3HaucHUe

Bonopon u Harpersle BBIILIE TEMIIEPATYPhL BCIIBIILIKH 1,0
BBICOKOTEMIIEpATYpPHbIE OPraHUYECKHE TEMIOHOCUTEH
T'oproune razer 0,5
JlerkoBocruiaMeHsIIOIUECS]T W TOPIOUME SKUJKOCTH, Harperbie [0 0,3
TEMIIEPATYpPhI BCIIBIIIKU U BBIIIE
JlerkoBocmiamensirominecs U TOPIOYME JKUJIKOCTH, HAarpeThle HUXKE 0,3
TEMIIepPaTypsl BCHBIIKH, MPH HAIWYAA BO3MOXKHOCTH OOpa3oBaHUS
a’po3071s
JIerkoBOCTIITaMEHSIONINECS W TOPIOYME JKUAKOCTH, HAarpeThle HIKe 0,0
TEeMIIEPaTyphbl BCIBIIIKH, P OTCYTCTBHH BO3MOXKHOCTH OOpa30BaHUS
a’po30JIst

A.2.2 Pacuer Ap, klla, 1 MHANBHIYaJIbHBIX BEHIECTB, KPOME YIOMSHYTHIX B A.2.1, a Taxoke Uit
cMeceld MOYKeT OBITh BBITIOHEH 1O (hOpMyIIe

mH Z 1
Ap = ——tPoZ . (A4)
VCBpBCpTO KH

rne H, — temora cropanus, Jx/Kr;

Ps — IUIOTHOCTH BO3JyXa P HayalbHOI Temmeparype To, Kr/M?;

C, — TenmoeMKocTh Bozayxa, JIx/(kr-K) [momyckaercs mpuaumMats pasroit 1,01-10° [Ix/(xkr-K)];

Ty, — HavanbHas TeMIeparypa Bo3ayxa, K.

A.2.3 Tlpusenennsie B A.2.3 u A.2.4 pacderHsle GopMyIBI mpuMeHstoTes A ciydas 100 m/(pen
Ves) < 0,5 Cukrie, [Criknp - HWKHHH KOHIIGHTPALMOHHBIN TTPE/iel paclipOCTPaHEHHs TJIaMEHH TOPIOYero
raza wim mnapa, % (00.)] u nomemennii B hopMe IPSMOYroJIbHOTO HapajuIeNIeNuIea ¢ OTHOICHHEM




JUJIAHBI K IIUPUHE HE 0oJiee IATH.

Koaddurment yuactust Z roprodux ra3oB U MapoB HEHAIPETHIX BBILIE TEMIIEPATYpbl OKpYKarolen
CpE€apl JICTKOBOCINIAMCHAOMINXCA KAJAKOCTEU IIPHU CTOPAaHNUHX Ira30mapoOBO3AyIIHOW CMECH IJId 3aJaHHOTO
YPOBHA 3HAYUMOCTH Q ( C > C ) (ypOBeHL 3HAYUMOCTHU—BEPOATHOCTb TOro, 4YTO 3HA4YCHHUEC
KOHICHTpaluu C IMPEBBICUT 3HAYCHUE MATEMATUYCCKOI0 OXUIAaHWA JTOM CJ'Iy‘IaﬁHOfI BEIUYHMHEI C )
PacCYATHIBAKOT 110 Q)OpMYJ'IaMZ

HpI/I X]—n(np < 0,5 l nu Y]—n(np < 0,5 b

5'10_375 CHKHP

Z= E— Prn(Co+ )X axnp YHKITP Z HKIIP » (A5)
HpI/I X]—n(np > 0,5 l nu Y]—n(np > 0,5 b

5.107°x C
ZZT'PF,H (Co +—EE )EZ trierrp - (A.6)

rme m — macca rasza wim mapoB JIBX, mocTynarommx B momemieHne B COOTBETCTBHH C A.2.6 u
A.2.7, kr;

8 — nonycTUMble OTKIOHEHHs KOHIIEHTpALMil Npy 3aqaBaeMoM yposHe 3Haunmoctd Q(C > C ),
MIpHUBE/ICHHBIC B Ta0uIe A.2;

Xuxre, Yok, Zukne — paccTosHUS MO0 ocsM X, Y, Z OT MCTOYHMKA MOCTYIUICHMS Ta3a WM Iapa,
OrpaHWYEHHbIE HWKHUM KOHIIEHTPALMOHHBIM ITIPEJIEIOM paclpOCTPaHEHHs TNIAMEHH, COOTBETCTBEHHO,
M; paccunTtbiBatorcs 1o ¢popmynam (b.5 — B.7);

[, b — nnviHA U MIUpUHA TOMEIIEHHS, COOTBETCTBEHHO, M;

F— nuiomap nona noMereHus, M2

Co— IPEAdKCIOHEHIMATBHBIA MHOXXUTENB, % (00.), paBHBIIH:

TIPY OTCYTCTBUH MOABMKHOCTH BO3JYILTHOM CpeJIbl JUIsl TOPIOYHX Ta30B

Cy =3.77-103 ——— (A7)
p T CB
Ipu NOABUIKHOCTU BO3}IyHIHOI71 Cpeabl AJid TOPIOYUX ra3oB
m
Cy =310 ——— (A.8)
p T VCB U

rae U— NoaBUKHOCTB BO3/AYIIHON Cpefpl, M/C;
Ipu OTCYTCTBUU IMOABHKHOCTH BO3}IyHJHOﬁ Cpe€abl IJid TapoB JICTKOBOCIIAMCHAOIITNXCS )KI/I]IKOCTGI\/’I
100 0,41
m
Co=C,[ 1001 (A9)
C H p II VCB
rae C, —KOHLEHTpAlMs HACBHIIICHHBIX IapOB IPH pacuyeTHOM Temmeparype f,, °C, Bo3oyxa B
nomeresny, % (00.).
Konnenrparus C, MoxeT OBITh HaliZieHa TI0 popMyIie

100p
C,=——+, (A.10)
Po
TAC py — AaBJICHUC HACBIIICHHLIX ITAPOB IPU pacquHOﬁ TEMIICpAType (HaXO,I[I/ITCﬂ 10 CHpaBO‘IHOfI

muteparype), klla;
Py — armocdepHoe nasnenue, pasaoe 101 lla.
Pn — IUIOTHOCTb TApOB, KI/M;
IIPY NOABMYKHOCTHU BO3AYILIHOM CPEAbl Ui NapOB JIETKOBOCIUIAMEHSFOIUXCS KU IKOCTEN

100 0,46
Co=C,| —>—1| , (A.11)
CHpHVCB
Tabnuna A.2— 3Ha4yeHHs AOMYCTUMBIX OTKJIOHEHHH 5 KOHLEHTpAlWi MpH ypoOBHE 3HAYUMOCTH (O
Cc>c)

XapakTep pacnpeneseHus KOHLIEHTPaui oC>cC) 5
Hnst  roproyMx Tra3oB IpH  OTCYTCTBUH 0,100 000 1,29
MOJBUKHOCTHU BO3IYILIHOM Cpebl

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 roprouMx Tra3oB NpH IOABUKHOCTHU 0,100 000 1,29
BO3YLIHOW CpeJibl
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
JUis  mapoB  JIETKOBOCIUIAMEHSIOIINXCS 0,100 000 1,19
JKHJIKOCTEH TPU OTCYTCTBHHU TOABHKHOCTH
BO3/YILIHOM Cpebl
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
Hdnst  mapoB  JErKOBOCIIAMEHSIOLIUXCS 0,100 000 1,21
JKUJIKOCTEH TPU TOABMYKHOCTH BO3IYIITHOM
cpebl
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
03
0,2+
a1r
0.0 A ]
0,2 0,4 0,6 a,8 1.0
X

Pucynok A. 1 — 3aBucumocts kodddunuerta Z or X

Vposerp 3Haunmoct O (C > C ) BBIOMPAIOT, HMCXOIS M3 OCOOEHHOCTEH TEXHOIOIHYECKOro

nporiecca. Jlomyckaerest mpuaumars Q (C > C ) pasueim 0,05.

A.2.4 Koapuunent Z ydactusi mapoB HEHArpeThiX JIEIKOBOCIUIAMEHSIOLIMXCS XHIKOCTEH IpU
CTOpaHHUHU TapOBO3AYIIHON CMECH MOXKET OBITh OTPEAENICH 110 HOMOTPaMMe, MPUBEICHHOW Ha PUCYHKE

A.l.
X paccuMTHIBaIOT IO (hOPMYIIaM



C, /C* e C, <C*
= (A.12)

Lecu C, >C¥

rme C * = @ Cu (¢ — 3ddexTuBHBI KO3(D(HUITHEHT U30BITKAa TOPIOYEro, IPUHIMAEMBIH paBHBIM
1,9).

A.2.5 B cinydae oOpaleHns B MIOMENIEHUN TOPIOYHMX Ia30B, JIETKOBOCTIAMEHSFOLIMXCS NI TOPIOYMX
JKUIKOCTEW TIPH OIPENeNICHUN Macchl m, BXomsmei B Gopmynsl (A.1) u (A.4), momycKaeTcss YIUThIBATh
paboTy aBapriHOIN BEHTHIISIINK, €CIIM OHA OOECTIeUeHa PEe3EePBHBIMH BEHTHIISITOPAMH, aBTOMATHIECKIM
ITYCKOM TP NPEBBIIICHUHN TIPEACIHFHO JOIYCTHMOH B3PHIBOOE30ITACHON KOHICHTPAIMK TOPIOUHMX T'a30B
U TIapOB M 3JIEKTPOCHAOKEHUEM I10 TIEpBOH Kareropun HajeskHocTH (ITY D) mpu yclnoBUM pacTionoKeHHs
YCTPOMCTB IS ylajeHHs BO3/LyXa M3 MOMEIICHUS B HEIIOCPEACTBEHHON OJIM30CTH OT MECTa BO3MOXKHOM
aBapyH.

[Ipu sTOM Maccy m TOpIOYMX Tra3oB, HapOB JIETKOBOCIUIAMEHSIIOIIMXCS MM TOPIOYMX SKUIKOCTEH,
HarpeThIX JI0 TEMIIEPATyphl BCIBIIIKN U BBIIIE, IIOCTYITUBIINX B 00BEM OMEILCHUS, CIIELYET pa3/IelIuTh
Ha ko3 duipeHT K, paccuuTaHHbIN 110 GopmyIie

K=AT + 1, (A.13)

rie A — KpaTHOCTh BO3yX000MEHa, CO3aBAEMOT0 aBAPUMHON BEHTHIIALIKEH, C';

T— npOROIKUTENBHOCTh MOCTYIUICHUSI TOPIOYMX Ta30B M IApOB JIETKOBOCIUIAMEHSIOIIMXCS U
TOPIOYMX JKHJIKOCTEH B 00BbEM mNomeleHus, ¢ (mpuHumMaercst 1o A. 1.2). Ecnu B pacyeTHoii aBapHitHOMN
CUTyally yuyacTByeT ammapar (A. 1.2, mepeuucienus a, 6) ¢ TOPIOYMM Tra3oM WM MapoBoi (a3oi, To
MPOAODKUTENBHOCTD NOCTYIJIeHHs 1 mpuHUMaeTcs paBHou O c.

A.2.6 Maccy m, KT, IOCTYNUBILETO B IOMEIIEHHE NPH PAaCUeTHONW aBapuU ra3a pacCUUTHIBAIOT IO
opmyme

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

e V, — 06beM rasa, BBIIIEIIETO U3 anapara, M,

V; — 00OBeM rasa, BEIIIEAUIETO U3 TPYOOIIPOBOIOB, M’

IIpu sToMm:

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

T1e p1 — JaBJeHHE B anmapare, kl1a;

V— 00beM ammapara, M.

VT = VIT +V21, (A 16)

e Vi, — 00beM rasa, BBIENIIETO U3 TPYOOIPOBO/A 10 €0 OTKITFOUEHHS, M’

V2 — 00beM rasa, BBILEANIEro U3 TPYOONPOBO/A MOCHE €r0 OTKIIFOUEHHUSL, M.

Vie=qT, (A17)

IIe ¢ — pacxof rasza, ONpENeNseMbli B COOTBETCTBHM C TEXHOJOTMYECKHM pEINaMEeHTOM B
3aBUCHMOCTH OT JaBIEHHS B TPYOOIPOBOJIE, €T0 IUAMETPA, TEMIIEPATYPHI Ta30BOM CPebl U T.1., M>/C;

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

Voo =001np, (r2l + 1515 +,... 4121, ) (A.18)

I7ie p>— MaKCHMAJIbHOE JIaBJIeHHe B TPYOOIPOBOJE 10 TEXHOJIOIHYECKOMY periiaMeHTy, Klla;

F1p,..n — BHYTPEHHHI paiyc TpyOOIPOBOAA, M;

l\2, ..n —ANMHA TPYOONPOBO/A OT aBAPUIHOIO alapara 10 3aABHKEK, M.

A.2.77 Maccy mapoB JKHAKOCTH 1, TOCTYHHBIIMX B MOMELICHHE NPH HAIMYNM HECKOIbKHX
HCTOYHHKOB HCIapeHHsi (IIOBEPXHOCTb PA3HTON JKUIKOCTH, IMOBEPXHOCTH CO CBEKEHAHECEHHBIM
COCTaBOM, C KOTOPOW IPOMCXOAMT HCIApEeHHEe JICTKOIETYYHX BEILIECTB, OTKPBITHIE €MKOCTH W T.L.),
PacCUMTHIBAIOT 110 (hopMyJIe

m=mpy t Meyx T Meg.oxp (A. 19)

r7ie Mpy— Macca XHUIKOCTH, HCapUBLISHCs ¢ MOBEPXHOCTH PasJIvBa, KT;

Mewx ~ Macca XKUIKOCTH, HCIIAPUBLIEHCS ¢ TOBEPXHOCTEH OTKPBITBIX EMKOCTEH, KT

Mepoxp ~ Macca KMIKOCTH, UCIIAPUBIIENCS C IMOBEPXHOCTEW, HA KOTOPbIE HAHECEH IPHUMEHAEMBbIN
cocrtas, Kr. [Ipu 3ToM Kaxkaoe U3 cinaraeMbix B opmyie (A. 19) onpenensioT o Gpopmysie

m = WS, T, (A.20)

rie W— WHTEHCUBHOCTD UCTIApEHHst, KI/(c-M?);

S, — IUIOIIaAb MCTIAPEHNs, M, ONpeNesieMas B COOTBETCTBHU C A. 1.2 B 3aBHCHMOCTH OT MacChl
KHUOKOCTHU My, HOCTyHHBIHeﬁ B IIOMCIICHUC.

Ecmm aBapuifHas cHTyanusi CBsi3aHa C BO3MOXKHBIM IOCTYIDIGHHEM JKHAKOCTH B PaCIBUICHHOM
COCTOSIHUH, TO OHA JIOJDKHA OBITh yureHa B (hopmyse (A. 19) BBeIeHHEM TOMOIHUTEIBHOTO CIaraeMoro,
YYUTHIBAIOMIECTO OOIIYI0 MACCy IIOCTYIHBIICH XHUIKOCTA OT PACHBULIIOIINX YCTPOMCTB, HCXONSI W3



MIPOJODKUTENLHOCTH UX paloT.

Macca mapoB JKHIKOCTH, MOCTYIIUBIIMX B TOMEIIEHHE NPH aBapHUHHOM CHUTYallMH, MOXXET OBITh
ofpeseneHa 3KCIePUMEHTAIBHO MU PACUETHBIM ITyTEM.

A.2.8 Maccy nmocTynuBIIeH B TOMEIIEHUE KUAKOCTH My, KT, OMPEIEIISIOT B COOTBETCTBUU C A. 1.2,

IIpumepsr — Pacyer M30BITOYHOTO JABJICHNUS, PA3BUBAEMOr0 TPH CIOPaHHU T'a30MapOBO3IYIIHBIX
CMECEH B MMOMEIIEHUU

1. OmpemenuTh H30BITOYHOE [AaBJICHWE, PA3BUBAEMOE IPH CrOPAHWU IapOBO3IYIIHONH CMeECH
alleTOHa, BO3HMKAIOIIEH TIpU aBapUHHOM pasrepMeTH3alMy ammnapara B I[POU3BOACTBEHHOM
TIOMCIHICHUH.

[annsle ayis pacuera

B nomemnienue co cBOOOIHBIM 00beMOM Ve, = 160 M° npu aBapuiiHOM pasrepMeTH3allMH arnmapara
moctymaet 117,9 kr mapoB areToHa (OIpeaeNIcHHBIX B COOTBETCTBUH ¢ TprIoskeHneM W). MakcnMaabHO
BO3MOJKHASI TEMIIepaTypa Ul JaHHOW KIIMMaTH4YecKol 30HHI #, = 36 °C. Momsipaas Macca anerona M =
58,08 KI/KMOJIb.

Xummueckas  (opmyna  amerona  CsH¢O.  MakcumanbHOe — JaBleHHWE TIPH  CTOpaHHUH
CTEXHOMETPHYCCKON ITapOBO3IYIIIHOW CMECH alleTOHA B 3aMKHYTOM 00beMe P, = 572 xIla.

Pacuer

CrexnoMeTpriecKii Kod(HUIMEHT KUCIOPOa B PEaKn CropaHus alleToHa paBeH

nyg—ny _n_O:3+6—0_l=4

B=nc+
¢ 4 2 4 2
CTGXI/IOMCTPI/ILIGCKM KOHHCHTpaL[I/IH J'IapOB alcToHa COCTaBUT
100 100
= 4,91 % (06.).

T 1+4,84B 1+4,84-4
[InoTHOCTH apoB aLeToHa Py IPU PACUETHOM TEMIIEPATYPE 7, paBHA
M B 58,08 B

Vo (1+0,00367t, )  22,413(1+0,00367-36)

Torz[a HU30BITOYHOE JaBJICHUC Ap opu CropaHuun HapOBOB,I[yH.IHOﬁ CMECH all€TOHa I paC‘IeTHOﬁ
aBapu COCTaBUT

Pn = 2,29 xr/m?

m-Z 100 1 117,9-0,3 100 1
Ap=(Pmax —Po)——— — —=(572-101)- ———-——-—=308,7 kIla
VePn Cor Ky 160-2,29 491 3

2. Ompenenutes W30BITOYHOE MaBIICHWE, pAa3BHBAaeMOE IIPH CTOPAaHWHM Ta30BO3AYIIHOM CMecH
BOZIOPOZia, BO3HMKAIOMIEH NPH aBapUHHON pasrepMeTH3aluH TPyOOIIpoBOJa B IPOHU3BOICTBEHHOM
TIOMEIICHUH.

JanHble 1u1s pacyera

Yepes noMelleHre, CBOOOIHBIN 00beM KOTOpPOro Ve, = 200 M*, mpoxomuT TpyGOnpoBOJL ¢ IPOXOIHBIM
ceyeHHeM IUaMeTpoM dr, = 50 MM, IO KOTOpOMy TpaHcHopTupyercs Bomopod H, ¢ MakcumanbHBIM
pacxonoM g = 5-107 m*/c pu HOpMAIBHBIX YCIOBUSX M C MaKCUMAIbHBIM AaBieHueM p, = 150 klla.
TpyOorpoBo OCHAIEH CUCTEMOM aBTOMATHUYECKOr'O0 OTKIIIOUEHHs C BpEMEHEM cpadaThIBaHHs 2 C U C
00eCIIeueHneM PE3epBHPOBAHHS €€ DJIEMEHTOB. 3aJBMKKH CHUCTEMBl YCTaHOBJIEHBI II€pell CTEHOH
MOMEIIEHNsI B MeCTe BBOJa TpPYOONPOBOAa M 3a CTEHOH IaHHOTO IOMEIIEHHsS B MECTE BBIBOJA
TpyborpoBoga. JinMHa oTcekaeMoro y4actka TpybompoBoma L., = 10M. MakcumanbHO BO3MOXKHas
TeMIleparypa JJisl JaHHOW KIMMaThudeckod 30HHI ¢, = 39 °C. II1oTHOCTH Bopopona P MpU JaHHOM
paena 0,0787 kr/m’. Monsipras macca Bogopoga M = 2,016 kr/kmonb. MakcuMalnbHOe [aBlIeHHE TIPU
CrOpaHHU CTEXMOMETPHUECKOI I'a30BO3/IyIIHON CMECH BOJOPO/IA B 3aMKHYTOM 00BEME Prmax = 730 klla.

Pacuer

OO0beM BoOJIOpOZA, IOCTYIMBIIETO B MOMEIIEHHE B pE3ylbTare aBapHUHON pa3repMeTu3aluu
TpyOOomnpoBo/a, OyleT paBeH

Vo=V " V2 =10,01 +0,02945 = 0,03945 m* ,

Viu=q-T=5-102-2=0,01 v°,

-2
2107 ) o= 0,02945 M°.

Vi, =0017p,r2 L, =0,01-314:150
Macca BOAOPOAA, MMOCTYITUBIICTO B TIOMEIICHUEC IPU pacquHoﬁ aBapuu, COCTABUT
m, =V, p, = 0,03945 - 0,0787 = 3,105 - 10~ xr.
CrexnoMeTprniecKuii Ko3(GUIMEHT KUCIOPOo/a B PEakuy CrOpaHus BOAOPOJA PaBeH
ny—n n 2-0 0
HOX 70 0420 05

4 2 4 2

CTGXI/IOMeTpI/I‘IGCKa?[ KOHIICHTpalWs BOAOPOAa COCTaBUT



100 100
1+4843 1+484-05

W36pITOuHOE NaBieHne Ap npy CropaHnuH BOJOPOAOBO3IYILIHON CMECH, 00pa3yronieiics B pe3ysbTaTe
pacyeTHOM aBapuu, paBHO

= 29,24 % (06.).

CcT

-3
Ap=(p, —pg) 2 100 L ag 0y 3105100 100 1
VP Cor K, 200-0,0787 29,24 3

3. Onpenenuts k03 GUIHUEHT Z yIacTHs IIAPOB alleTOHA MIPHU CTOPAHUH MTapOBO3IYIIHONH CMECH IS
cirydasi pa3repMeTH3aluH arapara ¢ alleTOHOM.

[annsle i1 pacuera

B uentpe nomenienust pasmepom 40x40 M 1 BbIcOTOM Hy = 3 M yCTaHOBJIEH amlmapar ¢ aleTOHOM.
Anmapar mpencTaBiseT coOOH HWIMHAP ITUaMeTpoM OocHoBaHWA d, = 0,5 M u BbIcoTOH /1, = 1 M, B
KOTOPOM COJZIEp’KUTCSL 25 Kr aneroHa. PacuerHas temmeparypa B momemienun £, = 30 °C. ITnorHocTs
HapoB alleTOHA P, IPH £, paBHa 2,33 Kkr/M. JlaBlIeHUE HACHIEHHBIX [APOB AIETOHA Py TPH £, PABHO
37,73 klla. HmxHuH KOHLEHTPAIMOHHBIA mpenen pactpoctpaneHus rameHd Cuxre ~ 2,7 % (00.). B
pe3ysbTaTe pa3repMeTH3ally anmapara B 00beM MOMEIICHNUS TIOCTYIUT 25 KT [TapoB alleTOHa 3a BPeMs
ucnapernst 7 = 208 c. Ilpu pabotaromeil 00mE0OMEHHOH BEHTHIISIIMKM TOIBMXKHOCTH BO3IYIIHON
cpenbl B momernenuu v = 0,1 m/c.

Pacuer

Mapametpsr Co, Xuxmp, Yakre, Zuxne IPUBEIEHBI B IpuMepe 1 pasaena b.2.

Tak kak mpu paboTaromieit 1 HepaboTaroIIeH BeH THIIAIIH

npu XHKHP < 0,5 Z nu YHKHP < 0,5 b
k03¢ GUIMEHT Z COCTABHT:
npu paboraroniell BEHTHISILIUH

-3
5-10 T CHKHP

Z = — 0 Pa (Cy +T)XHKHPYHKHPZHKHP =
-3

= M -2,33(3,93 + 2.7 9,01-9,01-0,2=0,14
25 1,27

npu HepaboTAKOIIEN BEHTHIIAIUU
- _3 .
Z = M -2,33(5,02 + %)10,56 -10,56-0,03 =0,04

4. Onpenemuth KOdXPPUITHEHT Z yIacTHs METaHa MPH CTOPAHMH Ta30BO3AYIITHON CMECH JUIS CIIydast
aBapUITHON pasrepMeTH3aIiK ra30BOro 0aioHa ¢ METaHOM.

JlanHble 1715 pacdeTa

Ha nomy nomermenust pazmepom 13x13 M u BeicoToi H, = 3 M Haxomures 6amwioH ¢ 0,28 kr MeTaHa.
l'a3oBelii GayutoH MMeeT BbIcoTy /s = 1,5 M. Pacuernas temmeparypa B momemenuu #, = 30 °C.

IlroTHOCT, MeTaHa Py nUpu £, pasHa 0,645 xr/M’. HmKHMH KOHIEHTPAIMOHHBIA MpPEEN

pactpoctpaneHus 1tamMeHn MmetaHa Cuxme = 5,28 % (00.). Ilpu paboraromieilt o0meoOMeHHOH
BEHTWISILIMN TTOJBMKHOCTD BO3AYIIHOM cpensl B moMenieHnu v = 0,1 m/c.
Pacuer

Co, X]—n(np, Y]—n(np, Z]—n(np TIPUBEACHBI B IPUMEPE 2 paszaena B.2.
Taxk kak pu Hepa60Ta}0meI>'I BCHTHUSIINH

HpI/I XHKHP < 0,5 l nu YHKHP < 0,5 b
KO3(1)(1)I/IIII/IGHT Z COCTaBUT

5103 Chkrp
7 = T-pM (Cy +T)XHKHPYHKHPZHKHP =
-3
-1 .3.14 2
_>5107"-3 -0,645(4,04 + > 8)3,43-3,43~0,02 =0,07
0,28 138

A.3 T'oproune nbLIM
A.3.1 Pacder n30bITOYHOrO JaBICHUS PH CTOPAHUH IBUICBO3IYIITHON CMECH B TOMEIICHUT
A.3.1.1 130bITOUHOE aBlIeHUE TIPH CTOPAHMH MBUIEBO3AYLIHON cMecH Ap, klla, paccuuThIBaroT 1o
dopmye
MH poZ

Ap = , A21
VCBpBCpTOKH ( )

rac M— pacueTHad Macca B3BEIICHHOH B 00beME TIIOMCHICHHA roploqef/i IBLIN, 06pa303aBmeﬁc;{ B



pe3ynbTaTe aBapuiHON CUTyalluH, KT;

H, — temora cropanust nbutu, J/Kr;

Py — HadasbHOE atMocdepHoe naBnenue, klla (nomyckaercs mpuHuMars paBubM 101 kIla);

Z — [10JIs1 y4acTusl B3BEILIEHHOM IOpoYel IbIIN IIPU CTOPaHUHU MbUIEBO3LYIIHON CMECH;

Ves — CBOOOMHBINM 0OBEM TIOMEIIEHHUS, M*;

P — IUIOTHOCTh BO3/yXa A0 CrOpaHus NbUIEBO3AYIIHOM CMeCH IpU HadalbHOM Temneparype To,
Kr/M?;

C,— TemoeMKocTh Bo3ayxa, x/Ikr-JI) [momyckaercs mpuanMare pasaoit 1010 JIx/(xr-A)l;

To — HavanpHas TeMIeparypa Bo3ayxa, K,

K, — k03¢ duLHeHT, yIUTHIBAOIMHA HETEPMETHYHOCT IIOMEICHUS 1 HeaAnabaTHIHOCTh Ipolecca
TOpPEHUSI.

HomyckaeTcs npuHUMaTh K, paBHBIM TPEM.

K mbumsiM, crnocoOHbBIM 00pa30BBIBaTH TOPIOYME MBIICBO3IYIIHBIE CMECH, OTHOCSAT AUCIIEPCHBIC
MaTepuaibl, XapaKTepU3YIOIIMeCs] HaIMYMEM IIOKa3aTesieil  IOXApHOW  OMAcHOCTH:  HIDKHHUM
KOHIIEHTPAIIMOHHBIM ~ TPEJETIOM  PACIpOCTPAHEHWS  IUIAMEHHM, MAaKCUMAalbHBIM  JIaBICHUEM,
pa3BHBAaEMbIM ITIPH CrOpPaHWHU IBUICBO3AYIIHOM cMecH (Gonee 50 kIla), 1 CKOPOCTBIO €ro HapacTaHws,
MHUHHMAJIBHBIM MT0KapOOIIAaCHBIM COJIepKaHneM Kuciopona (menee 21 %).

A. 3.1.2 Z paccuntsIBatoT o Gopmyie

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

rae f— maccoBas 0N 4acTUll IbUIM Pa3sMEpPOM MEHEE KPUTUUECKOro, C MPEBBIIIEHHEM KOTOPOTO
a’pOB3BECH CTAHOBUTCS B3pPHIBOOE30IACHOM, T. €. HECTIOCOOHOH PacIpOCTPaHATh 1AM,

B orcyrcTBHE BO3MOXHOCTH NOyUEHUS CBEACHUIM 11 pacueTa Z JommyckaeTcs npuHumars Z = 0,5.

A. 3.1.3 M, xr, paccunThIBaIOT N0 opmyIe

MB3 +MHB’.

M:min (A.23)
pCT B

rac M};g — pacyeTHas Macca B3BPIXpPIBH.ICI7[CH IBIJIA, KT,

MaB — pacucTHad Macca IblUIn, HOCTyHHBHICﬁ B MIOMCLICHUC B PE3YJILTATEC aBapHﬁHOﬁ CUTyalluu, KT,
Per — CTEXUOMETPUYICCKASA KOHIICHTPAIIUA roploqef/i IbIJIN B a3pPOB3BECH, Kr/ M3;

Vas — pacueTHslil 06beM MBUIEBO3IYIIHOTO 00NAKa, 0OPa30BAHHOIO MPH aBAPHIHON CHTyallud B
00beME TIOMELIEHHUS, M.

B oTCyTCTBHME BO3MOMKHOCTH TIOJTY4EHHUs CBEJEHHMI s pacueTa Vas JIOMyCKaeTcs IPUHAMATE

M = MB3 + MaB-

A.3.1.4 My, paccunTsiBator o hopmyie

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

rae Ky, — 705 OTJIOKEHHOH B MOMEIICHNUH TIBUIH, CIIOCOOHOW MepeiTi BO B3BEIIEHHOE COCTOSHHE B
pe3yibTare aBapuiHOW CHUTyallMd. B OTCYTCTBHE AIKCIEPHUMEHTAIbHBIX CBeACHUN O K JOIycKaeTcs
nonarats K = 0,9;

M, — Macca OTJIOXHUBILEHCS B TOMEUICHUH MBI K MOMEHTY aBapHu, K.

A.3.1.5 M,, paccunThIBaIOT IO (hOpMyIe

MaB: (Man+ qT)Kl_l, (A25)

rae M., — Macca Toprodeil puIH, BEIOpackiBaeMO B TIOMEIIEHHUE TP pa3TepMETH3aIHN OTHOTO U3
TEXHOJIOTHYECKHX aImnaparoB, Kr. IIpm OTCYTCTBHM OTpaHWYMBAIOIINX BBIOPOC IBUTH HHXKCHEPHBIX
YCTPOWCTB CIIEAyeT TMOJaraTb, 9TO B MOMEHT PAaCUYETHOM aBapWU IMPONCXOAUT aBapUUHBIA BHIOpPOC B
[IOMELICHUE BCEW HaXOMUBIIEHCS B allapare NblUI;

q — TPOW3BOIUTEIHFHOCTh, C KOTOPOH TIPOMOIDKACTCS IOCTYIUICHHE NBUICBHUIHBIX BEIISCTB B
aBapUITHBIIN anmmapar 1o TpyOOIpoBOIaM 10 MOMEHTA MX OTKJIIOYEHHS, KI/C;

T— pacueTHOE BpeMsl OTKIIIOUEHUS, ONpENENsieMOe B KaKIOM KOHKPETHOM Cllydae, HUCXOmd W3
peanmpHOIM 00cTaHOBKH. CreayeT MpUHIMATh PaBHBIM BPEMEHU CpaOaThIBaHUS CHCTEMBI aBTOMATHKH,
€CJIi BeposATHOCTH ee oTkasza He npesbimaet 0,000001 B rog; 120 c, eciiv BEpOATHOCTh OTKa3a CUCTEMBbI
aproMaruku npessimaer 0,000001 B rox; 300 ¢ npu pyyHOM OTKIIFOYEHUU;

Ki— KO3(GHUIUEHT NBUICHHUS, ITPEICTABISIFONIMN OTHOILIEHHE MacChl B3BELIEHHOH B BO3/yXe IbUIN
KO BCEH Macce IbUIM, NMOCTYNMBIIEH M3 ammapaTa B MOMEIIEHHE. B OTCyTCTBHE SKCIEepHMEHTaIbHBIX
cBesieHnH 0 Ky I0IycKaeTcs mojarars:

- Kn = 0,5 — 114 npuielt ¢ 1McnepcHoCThIo He MeHee 350 MKM;

- K= 1,0 — my1st mbuielt ¢ aucnepcHocThio MeHee 350 MKM.

A.3.1.6 M, paccuuThIBaIOT 1O opMyIe



K
M, =—=(M; +M, ) (A.26)
Ky

rae K: — J0Is Toproyeii MbUTH B 00IIeH Macce OTIIOKEHHUH MbLIH;

Ky, — xosdduupent sddextrBHOCTH nbLieyoopku. [Ipunumator paBueiM 0,6 nipu cyxoid u 0,7 —
NIpY BJIQXHOW (py4HOW) IMBUIEYOOpPKE; MPH MEXaHW3UPOBAHHOH BaKyyMHOHW IbLIEyOOpKE JJIsI POBHOTO
nona K, mpuauMaeTcst paBabM 0,9, 11 mona ¢ BeroonHamu (110 5 % ttomanu) — 0,7;

M, — macca IbUIH, OCEAAIOIIe Ha TPYAHONOCTYITHBIX ISl YOOPKH TOBEPXHOCTSIX B IOMELICHHHU 3a
MIEPUOA BPEMEHH MEXy TeHepabHBIMHI YOOPKaMH, KT

M, — Macca mbUTH, OCearoIIe Ha TOCTYMHBIX sl YOOPKU MOBEPXHOCTAX B IOMEIICHUH 3 MEPHOJ
BpPEMEHU MEXIY

TEKYIUMHU MBUICyOOpKaMH, K.

[on TpymHODOCTYMHBIMH sl YOOPKM IUTOIIAASMH TOAPAa3yMEBAlOT TaKWe IIOBEPXHOCTH B
MIPOM3BOACTBEHHBIX TOMEIICHUSAX, OYHCTKA KOTOPBIX OCYIIECTBIACTCS TOJNBKO IPH TE€HEPAIbHBIX
meUIeyOOpKax. JIoCTymHBIME TSl YOOPKH MECTaMH SIBIITIOTCS IIOBEPXHOCTH, ITBUTH ¢ KOTOPBIX YIAISIETCS
B IIPOIIeCCe TEKYIIHX MBUIEYOOPOK (€KECMEHHO, €KECYTOUHO U T. I1.).

A. 3.1.7 M (k=1,2) paccuutbIiBatoT 1o opmyiaam

M :Ml' (1 -A)Bl, MzzMz'(l -A) Bz, (A27)

rne M\' = (M\+M>+,..., +M},) — Macca TBUIH, BBIACISIOMASACST B 00bEM MOMEIICHUS 33 TICPHON
BpPEMEHHU MEXTy TeHepaIbHBIMU IBUICYOOPKaMH, KT

M,..., M\, — Macca IIbIIH, BEIJEIsieMasi COOTBETCTBYIOIIEH €MMHUIIEH NBUIIIEro 000pyIoBaHHs 32
TOT e TIEPHOJl BpDEMEHH, KT

M) = (My+Mxp+,..., +M,,) — Macca TBUIM, BBIICNSIONAsCS B O0BEM TOMEIICHUS 33 TEPHO.
BPEMEHHU MEXTy TEKYIMH BUICYOOPKaMH, KT

M, ... , M>, — Macca TbUTH, BBIIEIIEMas COOTBETCTBYIOIICH CIMHUIICH MBUIAIIETO 000PYIOBAHHUS
3a TOT e MepHUOJl BpDEMEHHU, KT

A — nons BbyensIONIEiics B 00BEM MOMEIUEHWS IIBUIM, KOTOpas YHAISETCS BBITSHKHBIMH
BEHTWJISILIMOHHBIMU CHCTEMaMH. B oTCyTCTBHE SKCIIEpUMEHTAIBHBIX CBelleHui 00 4 nonarator 4 = 0;

B\, B, — nmonu BBIAEIAIONIECHCS B OOBbEM IOMEILIECHMS MbLIA, OCEHAIOIIEH COOTBETCTBEHHO Ha
TPYAHOJOCTYITHBIX U JIOCTYIHBIX JUIsl YOOPKH IMOBEPXHOCTAX NoMeleHus (B1+8; = 1).

[Tpu otcyrcTBUM cBeneHuii 0 koadduientax By u B, pomyckaercs nonarats B; = 1, B, = 0.

A.3.1.8 My u M, MoryT OBITH ONpEENeHbI SKCIIEPUMEHTAIBHO (MJIH 110 aHAJIOTHHU C ISHCTBYIOIIMMHU
00pa3maMu IPOU3BOACTBA) B IIEPHOJ MAKCHMAIBHO 3arpy3Ku 000pyIoBaHHs IO hopMyIe

M; =3} (GF)T; (A.28)
J ’ '

rae Gy, Fj; — COOTBETCTBEHHO MHTCHCHBHOCTH IBUICOCAXKICHUS W IUIOMAAb U TPYAHONOCTYITHBIX
(i=1) m gocTymHbIX (i = 2) Y4aCTKOB,

J — HOMEp y4acTKa IbUICOCAXICHNUS;

T; — TIpOMEXyTOK BpeMEeHH MEeX Ty TeHepalbHbIMH (i = 1) 1 Texymmmu (i = 2) mputeyOopKaMiu.

A.3.2 XapaKkTepUCTHKH CTOPAaHUs MBUIEIAPOBO3AYIIHBIX CMECEH B TEXHOJIOTMYECKOM amIapare

A.3.2.1 Cropanne TBUICBO3AYIIHON CMECH B amiapare MOXET IPOTEeKarh Kak B pPEXHMe
MEJUICHHOTO, JIO3BYKOBOTO TOPEHUS, TaK M B PEXHME JETOHAMH. B momaBisiiomeM OONBIIMHCTBE
MIPAKTUYECKUX CIydaeB BCTpedyaeTcs MEUICHHBIN (neduiarpallMoHHBINH) peXKUM TOPEHUs, K KOTOpOMY
orHocsT nH(popManuio (A.3.2.2, A.3.2.3).

A.3.2.2 OCHOBHBIMH pacuyeTHBIMH (B MPE/IOI0KEHNH TOCTATOYHON CTOMKOCTH KOpITyca armapara K
HaIpsDKEHUSIM  paspbiBa M JedopMalMi) XapaKTepUCTHKAMU B3pbIBa TMBUICBO3AYIIHBIX cMeceil B
anmnapare CUUTAoT:

- Pmax ~ MAaKCHMaJIbHOE JAaBJIE€HHE IIPU CTrOpaHUM MBLICBO3AYIIHON cmecu B ammapate, Klla,
orpezensieMoe Kak HauOoJjblIee JaBICHUE IPU CrOpaHHWH, JOCTHraeMoe B OObeMe ammapara Hpu
B3PBIBHOM T'OPEHHUH ONTHMAJIBHON IBUIEBO3IYIIIHONW CMECH;

- (dp/dt)mx — MaKCHMaJIBHYIO CKOPOCTh HapacTaHUsl JABJICHUS TPH CTOPaHUM IbIIEBO3IYIIHON
cmecu B ammapare, klla/c, ompenenseMyro Kak HauOOJBIIMHA HAKIOH 3aBUCHMOCTH JaBJICHUS TNPH
CrOpaHUU ONTHMAJIBHOW NBUIEBO3AYIIIHOW CMECH B almapare OT BPEeMEHH NPH TOYEUHOM 3aXKHTaHUU B
ONTHMAJIEHOM MECTE;

- Kst — HHJIEKC B3PBIBONOXKAPOONACHOCTH NbLI, KIla/M - ¢; Ka = (dp/dt)mex V ' (V— 00beM
anmapara, M°).

A.3.2.3 JIlng He CIHUIIKOM NPOTSDKEHHBIX TEXHOIOTMYECKHWX almapaToB OOBEMOM CBBImIE 16 11
CTPaBELINBbI YMITUPUIECKHE MTPABNIIA, B COOTBETCTBUH C KOTOPBIMH:

Pmaxl = PmaxZ; (A29)

Kstl = KstZ s

rae 1,2— MHIEKCHI, OTHOCAIINECS K JBYM IIPOM3BOIBEHO BRIOPaHHBIM armapaTaM.

Hns  anmapata oObeMoM MeHee 16 1 pacueTHble 3HAUCHHS XapaKTEPUCTHK CTOPAHMS



IIBUIEBO3/YIIHBIX CMeceil (110 pe3yibraTaM HCIBITAHUH B KPyMHOMAcIITaOHOM €MKOCTH) o0najaroT
JIOCTaTOYHBIM 3aIIacOM HaJIe)KHOCTH.

A3.2.4 OneHka pacyeTHBIX 3HAUYE€HHH NapaMETPOB CrOpaHUs MBUIEBO3IYIIHBIX CMece i
MIPOTSDKEHHBIX aMIapaToB (C OTHOLICHHEM MaKCHMAJIbHOTO TabapHTHOTO pa3Mepa K MHUHUMAJIbHOMY
nopsiika 5 u Oosee), a TakkKe FOPEHHs], MPOTEKAIOIIEr0 B PEKUME JETOHAIMH, BO3MOXKHA Ha OCHOBE
SKCIIEPTHBIX 3aKIFOUEHUH.

IIpumep

[annsble i pacuera

Paccuntath M30BITOYHOE MABICHHE IPHU CTOPAaHUHM MOJIMATWICHOBOW MBUIM B TOMEIICHHH IS
CIEMYIOMUX HCXOMHBIX TAaHHBIX: My, = 10 xT; My, = 90 x1; F = 0,3; H, = 47-10° JIx/xr; Ve, = 2000 M;
Vae = 20 M%; Py = 1,2 kv/M?; T, = 298 K; per = 0,1 krM°.

Omnpenensiem Z o opmyie (A.22)

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

Ompenensiem M 1o popmyre (A.23)

M, M, =10+90= 0
I
0,V /=0120/ 0151,

oTcrozia cienyer, uto M = 14 kr.
[puaumas K, = 3 ¥ MOACTABISIA MCXOAHBIE JAHHBIE B BRIPAXKEHHE JUIS PACUETHOTO M30BITOYHOTO

JAABJICHUS IIPpU CrOpaHHUU HBIHGBOSHYHIHOﬁ CMECH, NOJIy1IUM:
MH,poZ  14-47-10°-101-0,15

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

Ap =

HIPUJIO)KEHHUE b
(obsi3amenvhoe)

METO/J PACYETA PASMEPOB 30H, OTPAHHMYEHHBIX HUKHUM
KOHIUEHTPALIMOHHBIM ITPEJEJIOM PACITPOCTPAHEHU S IIVIAMEHU (HKIIP)
I'A30B U ITAPOB

B.1 Meton pacuera 30H, orpanu4enHbix HKITP rasos u napos, npu apapuiiHOM NOCTYILJICHHH
rOPIYNX ra3oB M MAapOB HEHArpeThIX JEerkKOBOCINIAMEHSAIOIIUXCA KUAKOCTell B OTKpLITOE

NMPOCTPAHCTBO NMPHU HEMOJABHKHON BO3IYIIHOI cpee
b. 1.1 Paccrosaus Xuxme, Yixme W Zmxwe, M, g [T u JIBX, orpanuuumBatomme o0nacTh

KoHIeHTpaiwi, npesbimatomux HKITP, paccunteiBarot 1o ¢opmynam

ms I'T

0,33

ml"
Xuknp = Yuknp =146 —— | (B.1)
PrChkrp
m 0,33
Zyxmp =033 ———— , (5.2)
P+ Cukrp
Juist mapos JIBXK
0,8 m 0,33
XHKHP = YHKHP = 3,2\/E pH I N (B3)
Chkrip Pu Pu

0,8 m 0,33

XHKHP = YHKHP = 0,12\/E pH I N (E4)
HKIIP Pn Py

I7ie m, - Macca MOCTYIUBLIETO B OTKPBITOE NpocTpancTBO I'T" mpu aBapuilHOM cUTyaluy, KT;

pr - mmotHOcTh I'T pH pacd4eTHOM TeMIIEpaType U aTMOCHEPHOM JABICHHH, KI/M";

m, - Macca napos JIBX, nocTynuBmmMx B OTKpBHITOE MPOCTPAHCTBO 3@ BPEMS MOJIHOTO MCIAPEHMS,
Ho He O6oitee 3600 c, kT

pr - IwiotHoCTh Napos JIBXK mnpu pacueTHol TeMieparype u aTMOC)EpHOM JaBICHHUH, KI/M’;

P« - AaBieHUe HacklleHHbIX napoB JIBXK npu pacuetHoil Temneparype, klla;



K - xoappunment (K = s JIBX);

600

T— mponoILKUTENBHOCTD NocTyIuieHus napos JIBXK B oTkpbITOE MpOCTpaHCTBO, C;

Crxnp — HIDKHUH KOHIIGHTPAIIMOHHBIN Mpenen pacinpoctpanenus miamenu [T umu napos JIBX, %
(00.).

B. 1.2 Paguyc Rs, M, u BbicOTy Zg, M, 30HbI, orpanudenHoii HKIIP ra3oB ¥ IapoB, BHIYMCIISIOT
ucxost u3 3HaueHUH Huxnp, Yikup U Zrkip.

HpI/I 9TOM R5 > XHK]’IP, R5 > Y].nq'[p nu ZG > h + R5 JISL IT n Z(, > qu'[p JUJIA .HB)K (h — BBICOTA
HCTOYHHUKA ITOCTYIJICHHUS ra3a OT yPOBHS 3eMJIH, M).

Hdus IT reomerpmuecku 30mHa, orpanmdeHHas HKIIP razos, OymeT mpeacTaBisTh IIMHIAP C
ocHOBaHHeM paanycoM Rs u BbicoToii hs = 2Rs ipu Rs < 4 11 hg = h + Rs mpu Rs > h, BHyTpH KOTOpOTO
PAacIonoKeH MCTOYHUK BO3MOKHOTO Belaenenus I'T.

Hns JIBX reomerpuuecku 30Ha, orpanudeHHass HKIIP mapoB, OyaeT mpencTaBisaTh LWIHHID C
OCHOBaHHEM pagrycoM Rs 1 BBICOTOM /i = Zyknp TIpH BBICOTE UcTOUHUKA MTAapoB JIBXK 4 < Zyxnp 1 hs = h
+ Zm{]‘[p pu h> ZHKnp

3a Hawano orcuera 30HHL, orpanndenHoi HKIIP ra3oB u mapoB, MpHHUMAIOT BHEIIHHE TabapUTHBIC
pa3Mepsl annaparoB, YCTaAHOBOK, TPYOOIIPOBOJIOB H T. II.

B. 1.3 Bo Bcex ciydasx 3Ha9eHUS Xuxnp , Yuxknp U Zpxnp JOIDKHBI ObITh He MeHee 0,3 M musa [T u
JIBXK.

IIpumepst

1. Ompenenuts pazmepsl 30HBI, orpanmdenHor HKIIP mapoB, mpu aBapmifHOW pasrepMeTH3aluu
TpyOOIIPOBO/A, TPAHCIIOPTUPYIOIIETO alleTOH.

[annsle s pacuera

TpyGorpoBos, TpaHCHOPTHUPYIONIIMH alleTOH, POJIOKEH Ha OTKPBITOM MPOCTPAHCTBE Ha BBICOTE /1 =
0,5 M oT MOBEepXHOCTH 3eMiIH. TpyOOIpOBO OCHAIIEH PYIHBIMH 33 IBIKKaMU.

Macca napoB aneToHa, MOCTYNMBIIMX B OTKPBITOE MPOCTPAHCTBO 3a BPEMsl MOJIHOIO UCHApPEHHS,
orpeziesieHa B COOTBETCTBHH C npuiioxkeHneM U u cocrasmsier m, = 240 Kr npu BpemeHn ucnapenust 7 =
3600 c. MakcuManbHO BO3MOXKHAsl TeMIeparypa Uil JaHHOM KIMMaTW4eckod 3oHbI f, = 36 °C.
IIIOTHOCTH HApOB aleToHa P, npu t, paBHa 2,29 kr/m’. HwkHMN KOHUEHTPALUMOHHBIM IIpEIe
pacnipocTpaHeHuss IameHu mnapoB anetoHa Cuxre ~ 2,7 % (00.). JlaBieHne HacHILIEHHBIX HapoB
aleToHa p, npi t, pasuo 48,09 klla.

Pacuer

Paccrostauss Xpxne , Yuxkne M Zpxne JUISL alleTOHA, OTPaHWYMBAIONIME OONACTh KOHIEHTPALUH,
npessimarommx HKIIP, coctaBsar

08 033
X e = Ve = 3.27K| 20 : =
HKITP Pa Pu
0.8 0,33
~32 3600 48,09 240 4143w,
3600( 2,7 2,29-48,09
038 033
ma

Zsep = 0.12J/K| —Pr P =
HKITP a ' Pu

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

Taknm o6paszom, rpanuna 30Hb1, orpanndeHHoi HKIIP napos, mo ropusoHTanmm Oyaer npoxomuTh Ha
paccrosianu 41,43 M ot obeyaiiku TpyOOIpOBOAA, a 10 BEPTHKAIM — Ha BBICOTE hs = Zpxup = 1,55 M oT
MIOBEPXHOCTH 3E€MIIU.

2. Omnpenenuts pasmeps! 30HbI, orpannueHHo HKIIP rasos, mpu aBapuifHON pasrepmeTu3anvu
€MKOCTU C METAaHOM Ha OTKPBITOM IIPOCTPAHCTBE.

JaHHble aiist pacyera

[Ipn pasrepmernzanmm emMKocTH B armocdepy moctynur 20 kr meraHa. EMKocTe mpencraBisieT
co00i IWIMHAP C OCHOBaHWEM paguycoM | M u BeIcoTOM h, = 10 M. MakcMMaJlbHO BO3MOMKHAs
TeMIleparypa JJis JaHHOW Kiaumatudeckoid 30HbI t, = 30 °C. IlnotHOCTH MeTaHa P, mpH t, paBHa 0,645
kr/M°. HuokHUM KOHIEHTPALMOHHBIN TIpeieN pacpocTpaneHus mwiameHn Metana Cuxne ~ 5,28 % (06.)

Pacuer

Paccrosanst Xukre , Ywkme M Zpxme U1 METaHa, OTPaHUYHMBAIOIIME 00J7acTh KOHIICHTpPALWH,
npessimarommx HKIIP, coctaBsar




0,33 0,33

X -Y —14,6] — —146] 2 =2618 M
HKIIP = Y HKIIP o Pyrc— 0 0.645-5.28 18 M,
0,33
I‘rlM
Zowp =033 — M | 2059 m,

P m C kP

Takum oOpa3om, IS pacdeTHOI aBapWM €MKOCTH C METAaHOM T'€OMETPUYECKH 30HA, OrpaHMYCHHAS
HKIIP razos, OyzneT npeacTaBisTh HUIMHAP ¢ OCHOBaHHEM pajuycoM Rs = 26,18 M u BbicoToit hs = h, +
Rs = 10 + 26,18 = 36,18 M. 3a Hauano 30HHBI, orpanmdcHHOW HKIIP ra3oB, mpuHMMAIOT BHEIIHHUE
rabapuTHBIE pa3Mepbl EMKOCTH.

B.2 Merton pacuera pasmepoB 30H, orpanudeHHbIXx HKIIP razos u mapos, npu aBapuiiHom
NMOCTYIJICHMH TOPIOYMX ra30B M NAPOB HEHArpeThbIX JIErKOBOCILIAMEHSIOIINXCH KMAKOCTel B
MOMeIleHHe

Hwxkenpusenenubie pacyetHbie GopMyibl npuMeHstoT it ciaydas 100 m / (PraVe)< 0,5 Cuxie
[Chknp - HIKHUI KOHIEHTPALMOHHBII MpeJen pacnpoCTpaHEHUs IIIAMEHH FOPIOYEro raza Wiau napa, %
(00.)] 1 nomerienuit B hopMe IPSIMOYroIBEHOTO TapajuIelieluIe/a ¢ OTHOIEHHEM JJIMHBI K IIHPHHE HE
Gonee 5.

B.2.1 Paccrosirust Xuxnp , Yuxne ¥ Zuknp PACCUUTBIBAIOT 0 (OpPMYTIaM

oC

Xuknp =Ki/(Ky In poE— 003 (B.5)
HKIIP
oC

Yukre = K16(K; l”—c 0_)03, (B.6)
HKIIP
oC

Zyxrp = K3h(Ky In—2—)% (B.7)
HKIIP

rne K, - xoadduumenr, npunumaemslidi paBubeiM 1,1314 mis roprounx razoB u 1,1958 nos
JIETKOBOCILTAMEHSIFOIIMXCS KUIKOCTEH;

K; - koa¢duuent, paBHbIil 1 U1 TOPIOYMX Ta30B;
JUIS JIETKOBOCIIIAMEHSFOLIUXCS JKUAKOCTEH;

K,=——
273600

K - xoa¢pduument, npuHuMaembldi paBHbiM 00,0253 a1 roprouMx Tra3oB MHpPU  OTCYTCTBHH
MOJBMXHOCTU BO3AYyIIHOM cpeapl; 0,02828 nmst roprodnx ra3oB IMpH MOABUKHOCTU BO3AYLIHOM Cpensl;
0,04714 nns nerkoBOCIIIAMEHSIOIMINXCS JKUAKOCTEH IIPU OTCYTCTBUH TOJBIKHOCTH BO3IYIIIHON CPEJIBI 1
0,3536 1 NErKOBOCIUIAMEHSIONIMXCS JKUIKOCTEH TPU MOABHKHOCTU BO3IAYIIHOM Cpeapl;

h — BBICOTA ITOMEILEHUS, M.

S, I, b u Cy npusenenst B A.2.3.

IIpu oTpumaTeNbHBIX 3HAYCHHUAX JorapudmMoB pacCTOSHUA Xupxmp , Ynkme M Zpkne TPUHHUMAIOT
paBHbIMH 0.

B.2.2 Pagnyc Rs u BrICOTY Zs, M, 30HEI, orpannueHHO HKIIP ra3oB u mapoB, BEIYHCISIOT UCXOAS
n3 3HaueHUH Xuxme , Yoxne ¥ Zuxne JUIS 32IaHHOTO YPOBHS 3HAYUMOCTH (.

Ipu 3toM Rs > Xuxre , Re > Yukme 1 Z6 > h + R st I'T u Zg > Zpxe 1u1st JIBX (B — BoicoTa
HCTOYHMKA MOCTYIUIEHHs ra3a oT nona nomerenus amst I'T Tsokenee Bo3myxa M OT IOTOJIKA TOMELIEHHS
s ['T merdge Bo3myxa, m).

Husa IT reomerpmuecku 30Ha, orpanmdeHHas HKIIP razos, OymeT mpeacTaBisaTh IUIMHIAP C
ocHOBaHHEM paanycoM Rsu BeicoToi hs = 2 Rs mput Rs< h, hs = h + Rs pu Rs > A, BHyTpH KOTOPOTO
pacHoioKeH MCTOUYHUK BO3MOxkHOro BelneneHus I'T. [ns JIBXK reomerpuyecku 30Ha, OrpaHuyeHHast
HKIIP mapoB, OyneT mpencTaBiiaTh MIUIMHAP C OCHOBAaHHUEM PamnycoM Rs M BBICOTOM Zs = Zuknp BRICOTE
ncrounnka napoB JIBX /4 < Zuyxwp 1 Zs = h + Zpxoe 1ipr h 2 Zykrp. 32 Hagano orcyera IPUHAMAIOT
BHEIIIHNE rabapUTHBIC pa3Mepsl alapaToB, YCTaHOBOK, TPYOOIIPOBOIOB H T. II.

B.2.3 Bo Beex ciydasx 3HaueHHS paccTOSHUN Xuxnp , Yrukne U Zukne JOJDKHBEI OBITE HEe MeHee 0,3 M
g I'T u JIBXK.

Ipumepsbi

1. Onpenenuts pasmepsl 30HbI, orpanndeHHoii HKIIP mnapos, oOpasyromieiics npu aBapuitHON
pasrepMeTH3aly  amnmapara ¢ amneToHoM, Ipu pabortaiomeidl u Hepaboraromiedl 00mIE0OMEHHON
BEHTHUJISILIMY.

JanHble 1u1s pacyera

B uenrtpe nmomenienus pasmepom 40 x 40 M 1 BBICOTOH h, = 3 M ycTaHOBIIEH anmapar C aleTOHOM.
Amnmapar npeacTapiseT co0oi MUIMHIP ¢ OcHOBaHMEM jauamerpoM d, = 0,5 M u BeIcoTO# h, = 1 M, B
KOTOpOM coziepKUTCsl 25 Kr aneroHa. PacuetHas temmeparypa B nomeuieHun t, = 30 °C. IlnotHOCTH



[apoB aleToHa P, NpH t, paBHa 2,33 kr/m>. JlaBleHHe HACHILEHHLIX IapOB alEeTOHa Py NPH t, PABHO
37,73 xlla. HuwkHuil KOHICHTPAIMOHHBIN nipezes pacmnpoctpanenus miameHd Cuxme = 2,7 % (00.). B
pe3yiibTaTe pasrepMeTH3alliK anmapara B MOMENICHHE IOCTymHT 25 K- MapoB aleToHa 3a BpeMs
ucmapenuss T = 208 c. Ilpu pabotaromieid 00IIEOOMEHHONH BEHTHIIAIHK IOABUXHOCTh BO3AYIIHOMN
cpeanl B momeniernd U = 0,1 m/c.

Pacuer

JlomycTMBIE 3HAYEHHs] OTKIIOHEHMI KOHIEHTpanui 6 mpu ypoBHe 3Haunmoct O = 0,05 Oymyr

paBubl: 1,27 — npu pabortatomieil BeHTHsinny; 1,25 — npu Hepabotaromieit Bentwisiuu (v = 0).
[pemdkcroHeHIMANBHBI MHOXUTENH Co OyIeT paBeH:
MIpH paboTaroIIel BEHTHIIALUN

mioo % 25.100 0,46
Co :CH(—] :37,36[ j —3,93% (06.),

CuPaVes 37,36-2,33-3840

C.. = 100p. /po = 100 - 37,73/101 = 37,36 % (06.),
Ve = 0,8 V, = 0,8 - 40 - 40 - 3 = 3840
pu HepaboTaromei BeHTHIIIIIH

mioo  \* 25.100 0.41
C0=CH(—J =37,36( J = 5,02 % (06.).

CuPaVen 37,36-2,33-3840

Paccrostaust Xuxnp , Yukne ¥ Zuknp COCTaBST:
pu pabOTArOIIEH BEHTHIISAIINA

8C : 0>
Xpxmp = K I(Ky In——2— )95 =11958. 40( 326(2)% In 1’272 3’93 j =9,01 ™,
HKIIP ,

Yukme = Ki16(K; In

8C : 0>
0 208 | 127-393Y7 g0
HKIIP 3600 27

——0 )05 —-11958. 40[ In

8C 393\
Zyxrp = K3h(K, In C—O)O’5 =0,3536- 3[ 326%80 In 1’272 3’93 j =0,2Mm;
HKIIP ,

pu HepaboTaroel BEHTUIISIIUN

0,5
208 . 125-502 "
X —11958-40 n 222 ~10.56 M,
HKIIP (3600 "7 J

0,5
Yukrnp =1,1958~40[ 208 , 1’25'5’02j =10,56 M,

n
3600 2,7

0,5

208  125-502\”

z —0,04714-3 In 2222 — 0,03 M.
HKIIP (3600 2.7 j

Takum o0Opa3oM, sl aleroHa reoMeTpuuecku 30Ha, orpannueHHas HKIIP mapos, Oymer
TIPEJICTaBISITE COOOM HMJIMHAP C OCHOBaHHEM pajauycoM Rs M BBICOTON Zs = h,+Zuxne, Tak Kak h, >
Zuknp, TIPU pabOTaroOIIeH BEHTHIIALINN

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

TIpY HepaboTaromel BeHTHISIIUH

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

3a Hayaso oTcYeTa MPUHUMAIOT BHELIHUE Ta0apuTHBIE pa3Mephl armapara.

2. Omnpenenuts pazmepbl 30HbI, orpanudeHHoii HKIIP ra3os, oOpasyromeicst npu aBapHitHON
pasrepMeTH3aly Ta30BOro 0ajuioHa ¢ METAHOM, IPH padoTarolel U HepaboTaronel BEHTUIISLIIH.

JaHHble aiist pacuera

Ha nony momemenus pasmepom 13 x 13 M u Beicotoit Hy = 3 M Haxomurcst 6amioH ¢ 0,28 kr
MeTaHa. ['a30BbIi 0A/UTOH UMeeT BBICOTY hs = 1,5 M. PacuerHas temmeparypa B momenienuu t, = 30 °C.
[InotTHOCTL MeTaHa P, mpu t, paBHa 0,645 kr/m’. HwKHHii KOHIEHTPALMOHHBIA MPEREN
pacnpoctpanenust minamenn wmetaHa Cuxme ~ 5,28 % (00.). Ilpu pabotaromeii oOmeoOMeHHON
BEHTWJISILIMM TTOJBUYKHOCTD BO3AYIIHOM cpeibl B moMenieHnn U = 0,1 m/c.

Pacuer

JlomycTrMBble OTKIIOHEHHUS KOHIIEHTpaLUi pu ypoBHe 3HaunMocTu O = 0,05 Oynyt paBusl: 1,37 mpu
pabotaroriel BeHTwsnMY; 1,38 mpu HepaboTaromiel BeHTwsnuy (v = 0).

[pendkcroHeHIMaTbHbI MHOXUTETL Co OyIeT paBeH:

1pu paboTaromiell BeHTHISILIUH



Co=310%>—— =3.102" 0.28 =3,219% (06.);
Py VenD 0,645-0,8-13-13-3-0,1

pHu HepaboTaroIel BEHTUIISIIUN

Co=377-10> — 2 =377.10%. 0.28 = 4,049 (06.);

P Ves 0,645-0,8-13-13-3

P ACCTOAHUA XHKHP . YHKHP nu ZHKHP COCTaBAT:
npu pa60Ta10111e1‘/'1 BECHTUJIALIUN

e . 0,5
Xpxmp = K I(K, In——9— )05 =1,1314-13(1-m%) <0,
HKIIP ,

oC ) 0.5
Yok = Kib(Ky In—2—)%° =11314-13 L B37-3210 7
Cuknp )

_5Co )03 = 0,0253~3[1~ln
HKIIP

CIeA0BaTeIbHO Xukmp . Yuxme ¥ Znknp = 0,

NP HEPabOTAIOIIEH BEHTUIIAIIUH

0,5
Zuncne = Ksh(K In B <o

5,28

0,5
X HKIIP =1,1314-13[1-m%} =334 M,

0,5
Y HKIP :l,l314-l3[1-ln%} =334 M,

0,5
Zyxnp = 0,0253- 3(1 -In %J =0,02Mm.

TakxuMm o6pa3om, JIsi METaHa PU HEPaOOTAIOIIEeH BEHTUIISIIIMA TEOMETPHUECKU 30HA, OTpaHUICHHAS
HKIIP razos, OyneT npeacTaBisTh COOOW MMIMHAP C OCHOBaHUEM paauycoM Rs = 3,34 M u BeicoTO# hg
=h + Rs= 3 + 3,34 = 6,34 m. BBuny toro, uro hs pacuerHoe 6ombie BEICOTHI TomerneHust h, = 3 M, 3a
BBICOTY 30HbI, orpannyeHHoit HKIIP razoB, npuHrMaeM BBICOTY MOMELIEHHS /i; = 3 M.

IIPUJIO)KEHUE B
(pexomerndyemoe)
METOJ PACYETA UHTEHCUBHOCTMU TEIIJIOBOI'O U3/IYUYEHUS ITPU ITOXKAPAX
MMPOJIMBOB JIBXK U I'K

B. 1 IHTEHCUBHOCTH TEIIOBOTO M3ITYYeHus g, KBT/M?, pacCUMTHIBAIOT MO (hopMyIie
g=E F, 1 (B.1)

e F/— cpesmenoBepXHOCTHAS MIOTHOCTD TEMUIOBOTO U3JTyYeHHs MIIaMeHHt, KBT/M%;
F, — yrnogoii koo dunment obmydennocty;

T — K03(pPUIIHEHT MPOTYCKAHMUS aTMOC(EPHL.

B.2 Ef MNPUHUMAKOT Ha OCHOBE UMCHOIUXCA SKCIICPUMCHTAJIbHBIX TaHHBIX. I[JI?I HCKOTOPBIX KUIAKHUX
YIJICBOAOPOJAHBIX TOIIMB YKAa3aHHBIC JTaHHBIC TPUBCIACHLI B Ta6J'II/IIIe B. 1.

Tabnuna B.1— CpenHenoBepXHOCTHas TIOTHOCTh TEIJIOBOTO M3JIyYEHUS TUIAMEHU B 3aBUCHMOCTH
OT JuaMeTpa ouyara M YyIelIbHAash MAacCcoBas CKOPOCTb BBIIOpaHUS I HEKOTOPBIX JKHUIKUX
YIJIEBOJOPOAHBIX TOILIUB

Tonauso Eﬁ KBT/Mz, NpU d’ M m, KF/(M2 N C)
10 20 30 40 50

CIII" (metan) 220 180 150 130 120 0,08

CVYT (nponan-Oyran) 80 63 50 43 40 0,1

bensun 60 47 35 28 25 0,06
Jn3enpHOE TOTIITMBO 40 32 25 21 18 0,04

Hedth 25 19 15 12 10 0,04

Ipumeuanne— Jls quameTpos odara menee 10 M wm Gonee 50 M crexyer npunumars Fy Takoit

e, KaKk 1 Juis oyaros auaMeTpoM 10 M u 50 M COOTBETCTBEHHO




TIpu OTCYTCTBMM JIaHHBIX jonyckaercst [y npurumars pasroii 100 kBr/m? gy CYT, 40 kB1/mM? aist

He]TEenpoayKTOB.
8.3 PaccuntsiBaroT 3()EeKTHBHBIN THaMeTp MpoJuBa d, M, 1o Gopmyie

d= /ﬁ , (B.2)
TT

rae S — IIomaIs IposuBa, M2,
8.4 PaccunThIBatOT BEICOTY IDIaMeHU H, M, 110 hopmyre

0,61

m

H=42d ———— , (B.3)
[pB N ed J

rJe m — yAelbHasi MacCoBasi CKOPOCTh BBITOPAHHUsI TOILUIUBA, KI/(M * C);
Ps — TUIOTHOCTH OKPYXKAIOIIETO BO3/IYXa, KI/M?;

g— YCKOpEHHe CBOOOIHOTO ajeHus, paHoe 9,81 m/c%.

8.5 Onpenensiior yriosoit kodadduuuent obmydennocru Fq o popmyne

E, =+F¢ +Fj , (B.4)

rac

1 h h | A (AT1)(S; 1)
Fy = —|—-arctg) ——— |[+—1arctg - -arctg] [——F——2
T S] SZ 1 Sl Sl+1 A2_1 (A—l)(Sl+1)

-

(B.5)
e 4 = (h*+ S?+1)/2S;, (B.6)

S\ = 2r/d (r— paccrosiHuE OT T€OMETPHIECKOTO [IEHTpa MPOJIMBa 10 00Iy4aeMoro o0bekra), (B. 7)
h=2H/d; (B.8)

1| (B=1/S;) (B+1)(S;-1) | (A-1/S;) \/(A+1)(Sl—1)
Fy = —| ————arctg - -aretg| |——————
t| Jg2_ V(B-1)(S, +1) (a2 (A=1)(S;+1)
. (BY)
B=(1+S%)/(2S), (B.10)
B.6 Ompenensror k03¢ GUImeHT mnpomnyckanus arMocheps! T 1mo Gopmyie
t=exp[-7,0- 10 * (r-0,5 d)] (B.11)
Ipumep — Pacuer TEIWIOBOro M3IydeHHs OT MOXKapa IpoimBa OemsumHa miomanso 300 M° Ha
paccrostanu 40 M OT IIEHTpa MPOJHBA.

Pacuer
Omnpenensiem 3¢ ¢GeKTUBHBIN ArameTp npoiusa d o gopmyre (B. 2)

d=.4-300/314 =19,5M.

Haxomum BricoTy miamenu 1o ¢opmyste (B.3), npunumas
m = 0,06 xr / (M* - ¢), g = 9,81 M/c* u Ps = 1,2 kr/™M’:

0,61
H=42-1 9,5[ 0,06 ] = 26,5

1,24/9.,8-19,5

Haxomum yrioBoit koadduiment obydennoctu Fy no popmynam (B.4) — (B. 10), npuanmas r =
40 m:

h=2-265/19,5=2,72,

S;=2-40/19,5=4,10,

A=2,72°+4,10*+ 1)/ (2 - 4,1) = 3,08,

B=(1+4,1%)/2-4,1)=2,17,

Fo — 1 1 arctg 2,72 4 2,72 arctg 41-1 3,08 arctg (3,08+1)(41-1)
v = - ,/ - : =
3,14] 4,1 412 1 41 41+1 /3,082 .l (3,08—1)(4,1+1)

>

=0,00126
1 (2,17—1/4,1)‘arctg[ (217 +1)(41—-1) J—(3’08_1/4’1)'arctg( (3,08+1)(4,1—1)]

FH =
314 172 (217—1)(41+1) [3.08% _1 (3,08—1)(4,1+1)

=0,03236




E, = \/0,001262 +0,032362 = 0,03240.

Onpenensiem koddduirent npomnyckanus armocdepsl T 1o gopmysie (B. 11)
T=exp[-7,0-10*(40-0,5-19,5)]= 0,979.
HaxomuM MHTEHCHBHOCTB TEIUIOBOrO H3yueHus g no ¢popmyine (B.1), npunumas E= 47 kBr/m* B

COOTBETCTBUH C TaOimuen B. 1:
q=47-0,0324- 0,979 = 1,5 kBr/m*.

[IPHJIOXKEHUE I’
(pexomeHndyemoe)

METO/J PACHETA PASMEPOB 30H PACITPOCTPAHEHUSA OBJIAKA I'OPIOYUX
I'A30B 1 TAPOB IIP ABAPUHN

I'.1 CymHocTh MeTOAA

B HacrosieM NpHIIOKEHNH YCTAHOBJICH IMOPSIZIOK pacdeTa M3MEHEHUS BO BPEMEHM KOHIECHTDAINN
rasa B o0iake P MIHOBEHHOM BBIOPOCE M HETIPEPHIBHOM HCTEUECHHH CXKHMKEHHOTO YIJICBOJIOPOIHOIO
raza (CYT'), ImIoTHOCTE KOTOPOTO OOJBIIIE TNIOTHOCTH BO3AYyXA.

I'.1.1 MraoBenHsIH BBIOpoCc CYT

I'. 1.1.1 MraoBenHsI# BeIOpoc CYT MOXKEeT MPONCXOAUTH NP HOBPEKACHUN pe3epByapa I HHOTO
ammapara, B koropoMm CYI™ HaxoauTcst 1oz JaBJIeHUEM.

3a cuer BHyTpennedl sHeprud CVYI ero maccoBas 1ot & MIHOBEHHO WCIapsAeTcs, o0pasys
KarreJIbKaMH KHUIKOCTH 00IaKo aspo30irs. 3a cdeT OOIbIMX CKOPOCTEH BUXPEBBIX MOTOKOB MPOUCXOMUT
ObICTpOE BOBJICUEHHE B 00JIAKO BO3IyXa M ObICTpOe HCapeHue ocTasieiics yactu CYT.

Maccy Bo3myxa Mg, KI, MTHOBEHHO BOBJCKAIOIIYIOCS B OOJAaKO Ui TaKOro HWCIApEHHs,
PacCUUTHIBAIOT 110 (hopMyJIe

Mao = (1-8) MLy / ( Cpa( Ta- Tg ) + XuLw), (D)

rae Mg — macca BeiOpomreHHoro CYT, kr;

C,.a — yzenbHas TemoeMKocTh Bo3yxa, Jik/(kr-K);

L, — ynenbhas rennora napoo6pasosanus CYT, Jk/kr;

Ta — Temmeparypa okpyxaroniero Bozyxa, K;

Ty — remueparypa kunenuss CYT nipu armocdeproMm nasiennn, K;

X — MaccoBast JI0JIs BOJSHBIX TIapPOB B BO3/yXE;

Ly — ynensnas Tennora napoobpaszoBanus Bofbl, JK/KT.

 onpenensoT U3 COOTHOLIEHHS

0=1-exp (- Cpe(Ta-Ty) /Ly, (r2)

rie Cp g — ynenbnas temnoemkocts CYT, Jix/(kr - K).

I'. 1.1.2 IIpuanMarot, yTo 0Opa3oBaBIeecs: 00JIaKo Aper(yeT o BETPY CO CKOPOCTHIO vy = 0,6V, (V,
— CKOpOCTh BETpa) M MMEET B HadyaJbHbIi MOMEHT ()OpMy LIMIMHJpA, BHICOTA KOTOPOrO paBHa €ro
panuycy. C TedeHHEeM BpeMEHH BBICOTa 00JIaka YMEHBIIAETCS, a PauyC pacTeT.

H3meHeHne BO BpEeMEHHW pajuyca, BBICOTHI O0Jlaka M KOHLIEHTpAllMM ra3a B HeM B 3Toi (ase

(ma3pIBaeMoit (hazoii maJeHMs) ONpeneseTcs IMyTeM pemreHns MetogoM Pyrre-Kyrra (peannzoBaHHBIM
B BUJIE CTAaHIAPTHOH nporpamMmMel Ha DBM) cucrembl 00BIKHOBEHHBIX AU (BEepeHIMANbHBIX YPaBHEHHUI:

dM,/dt=p.,tr*aa; v, Ri' +2 p,a; (d./d)mrh,

dT / dt =((dM, / dt) Cpa (Ta - T) + T 2 ( Ta - T ) ) / ( My Cpa + M, Gy )
('3)

dr/ dt = as (gh (Pga - Pa) / Pea) ™,

rne M, — Macca Bo3zmyxa B o6Jake, KT

[Pa — IUIOTHOCTB BO3ZyXa, KI/M’;

I — panuyc obiaka, M;

a, az as as — xodxdpdummentsr ( a; = 0,7, a> = 0,5, as = 1,07, a3 = 0,3 gna xmacco
ycroitunBoctn A—B (xtacesl yeroitunBoctr mansl no Ilackywmsny, Tabmna I.1); 0,24 — g C—B;
0,16 — mis E—F);

Ri — uncrno Puuapscona, onpenesnsieMoe U3 COOTHOIICHUS

Ri= (588 h"* g/ (as’Va?)) (Pea=Pa)/ Pa;

h — BrICOTa 0OaKa, M;

T— temmeparypa obnaka. K;

T, — TeMneparypa 3eMHOI moBepxHocTH. K;



Pga — IUIOTHOCTH MAPOBO3LYIIHOTO O0NAKa, KI/M".

Tabmuma I'.1— Knaccsr yeroiturBoctr atmocgepst mo [lackymmry

Kiace no Iackymnny TumuaHas cKopocTh BeTpa, | OmrcaHme Ioros BeprukanbHblii  rpagueHT
Mm/c temueparypsl, K/m
A 1 Be3obnauno >>>(),01
B 2 CONHEYHO U TEINIO >>(),01
C 5 Ilepemennas obmayHocts  B|>0,01
TeYEeHHE JTHS
D 5 OOGmaunblii feHb wiH oOmadHas [~(0,01
HOYb
E 3 [epemennas 00JIaYHOCTH B|<0,01
TEYEHHE HOUN
F 2 SlcHas HOUb WuBepcust (oTpuaTeTbHbII
TPaJHEeHT)

C(X,y,z)zi

Pemennem crucrembr BbIICYKA3aHHBIX ypaBHeHI/Iﬁ SIBJIAKOTCA 3aBUCUMOCTH

M., = M,(), T= T(1), r= r(3).

Z[J'IH PCHICHUST CUCTEMbI ypaBHeHI/Iﬁ HeO6XO,HI/IMLI JOITIOJIHUTCJIIbHBIC COOTHOLICHUA

Pea=(Ma + My )/ (Ma/ pat Mg/ pg) (Ta/ T).

(T4)

B kauecTtBe KpUTCPpHA OKOHYAHUS (1)331:1 najacHusd NPpUHUMAIOT BBITTIOJHCHUEC YCIIOBUA:

(Pea- Pa) / Pea <107,

(I'5)

3aBUCHMOCTb /i = /i(?) HAXOIMM M3 COOTHOILLICHHS

h(t)=(M./ pa + M /pg) (T/Tu )( L/(Tr(1)?).
I 1.1.3 Korma IUIOTHOCTH MApOBO3MYIIHOTO OO0JiaKa HE3HAYMTEIBHO OTIMYACTCS OT IUIOTHOCTU
Bo3ayxa (T. €. mociie OKOH4YaHUs (as3bl MajfeHus), ero ABMKEHHE omnperersercs Kak (asza maccuBHOM
JIICTIEPCUH U OIHMCHIBAETCS MpolieccaMy TypOyaeHTHOH nuddy3un.
KoHIeHTpaIuio ra3a B TOUKE ¢ KOOPAMHATAMH (X, V, Z) B (ha3e MaCCUBHOM IUCIICPCHH OIPEACIISIOT
u3 (hopMyIIBI

2Mg

Cxy,z)=——F>5—-
(275)1’565,(5%

(T6)

exp| —

rac Gy, O, — CpCAHCKBAAPATUYIHBIC OTKIIOHCHUA, 3aBUCAIINC OT BEJIMIUHBI X - Xo ,

X¢ — KOOpAuHaTa neHTpa o0iaka B HaIpaBJICHUU BETpa, M
Xo — KOOpAWHaTa TOYKW OKOHYaHUA (1)331:1 naacHus, M,

Gy (Xc - X0); O (Xc - Xo) 3aBHCAT OT KJacca ycToiumBocTH 1o Ilackymuty.

Ipu X, = X, npunUMaetcst Oyo=r / 2,14, G, = h /2,14,

2 _ 2
npu Xc > Xo Oy =0y

I'.1.2 HenpepriBroe ncreuenne CYT

2 2 2 2
+Gy(xc _XO): G, =0, +GZ(XC —Xo),'

7

Jns  omucanus HenpepbiBHOro wucredeHus CYIDT u3  pesepByapoB MM HHBIX alllapaToB
TIPEJITONAraeTcsl, YTO Pe3yAbTHPYIOIIAasi KOHIIEHTPAIHS I'a3a B TapOBO3IYIIHOM O0JIaKe sIBISAETCS] CyMMON
KOHIIEHTPALMH OT OT/JENBHBIX 3JIEMEHTAPHBIX ra30BbIX 00BEMOB M PACCUUTHIBAETCS 110 (hopMyIie

2Q;

1,5 2 2
i=1(2T) "0~ ©
j=1(2m) y;%z

T.8)
rae Q =m- T j,— macca CVYT B j-M 2neMeHTapHOM 00beMeE, KT;

m — MaccoBasi ckopocTb ucreuerus CVT, kr/c;
Xj— KOOpJIMHATA IIEHTPA j-T0 3JIEMEHTAPHOTO 00BEMa, M;

c. ,C

Yj Zj

SJIECMCHTApHOM O6T)CM€, M.

-exp| —

CpCAHCKBAAPATUIHBIC

(x—x;)?

262
Yj

OTKJIOHCHHUA  paclpeACIICHUA

2 22
-exp| ———— |- exp| —
262 262
Yj Zj

Sy,;>C, - ONPEACIAIOT AHATOTUYIHO Sy .S, B I.1.1.3.

IIpumep — Pacyer quHAMUKH TAPOBO3IYIIHOTO 00JIaKa B OTKPHITOM IIPOCTPAHCTBE
Jns pacyera ITMHAMHMKH NMapoOBO3IYLIHOTO oOJjiaka (IBHMIXKEHHS B IPOCTPAHCTBE TpaHUIBI o0Jaka,

KOHLIEHTpaUuid B




onpenensemoit HKIIB) npuHuMmaercs, 4To B HEKOTOPbII MOMEHT BpPEMEHH t, HAUMHAETCS UCTEUCHUE
[pOMaHa ¢ MacCOBOM CKOPOCTHIO 1,3 KI/c, CKOPOCTh BeTpa COCTaBIsieT | M/C, rpaleHT TeMIIepaTyphl
cocrasister 0,667 K/m.

IIpouiemypa pacuera, peanuzoBanHas Ha [IDBM, mpencraBnena Ha Onok-cxeme (pucyHOK I.1).
PesynbraThl pacuera rpaHuibl OOJaka Uil JBYX 3HaueHWil Bpemenu f, + 10 ¢ m £ + 300 c
MIpeCTaBICHBI Ha pyucyHKe 2.

Beop HczomHEN faHHER

1 Maccopad ckopoCcTe HCTEUEHHA I,
2 CeoHcTEa rasa.

3 CocToAHHE aTMocdepH.

n=n+1

> n=1

Pacuer nonefi xounenTpanui

Cilftp+n T le-xp ¥-¥p.2] -

IOJIA sNEMeHTapHODO EHbpOCa,

oA Dasil TaleHHA - PEIIEHHEM CHCTEMED
obHEHOBEHEEE THAdepe HIHATE HELX
VpaEHeHHE MeTogon Pyure-KyrTa;
OEIA $astl TacCHEHGH NHCIERCHE - IO
MogenH 1 aycca

Pacuer cyMapHors Dond KOHIEETpAHE
OT BLEX SIEMEHTAPHEY EHbBPOCOE Ha
MOMEHT tg+n T

OnpegeleHHe MpaHHIE BIoKa Do YOIOBHID
C[ftg +n-1)x, 7 g] = HEIIE

Her

Cltt+n-1)x, 52 -Cltt+(n-1) x.5d 3
Clet+¢n-1) Thx,7.7] i

Ha

OHoHYaHHE BHYHCIEHHA

et ol

Pucynok I'. | — AnropuT pacuera mapameTpoB MapOBO3IYIIHOTO 00NaKa



30 fo*]UUC

20

10

[ [
g 10 20 xmM

to — BpeMsl HauaJia UCTEUCHHUSI
Pucynok I'. 2 — I'panuiisl mapoBo3aymHoro obnaka mo HKIIB Ha pa3nuyHbie MOMEHTHI BpEMEHH OT
Hayvaja UCTCUCHUS

IIPHIIO)KEHUE ]I
(pexomerndyemoe)

METO/l PACHETA MHTEHCHUBHOCTH TEIIJIOBOI'O U3JIYYEHUSI 1 BPEMEHU
CYHECTBOBAHHUSA «OTHEHHOI'O HIAPA»

J. 1 PacueT MHTEHCHBHOCTH TEILUIOBOTO HM3JIyYCHHS «OTHEHHOIO IMapa» ¢, KBT/M’, IIPOBOIAT IO
dopmye

qg=E-F,; 1 (A1)

e Fr— cpennenoBepXHOCTHAS UIOTHOCT TEIJIOBOTO U3JIYYEHHs IUIaMeHH, KBT/M%;

— YIII0BOH K03(pPUITHEHT 0OIyICHHOCTH;

T K03((QUIHEHT MPOIMYCKAHHs aTMOC(EPHI.

J.2  E; onpenensior Ha OCHOBE HMMEIOIIMXCS OJKCIEPMMEHTANBHBIX J@HHBIX. Jlomyckaercs
npuaumars £y pasabiv 450 kBr/m?.

.3 F; paccunteiBatot no Gpopmyse

H/Dg+05
Fq= (21.2)
q 2 2,15 ° :
4/(H/Dg+05)" +(r/Dg )7 ]

rae H— BBICOTa IEHTPA «OTHEHHOTO MIapay, M;

D; — 3(h(eKTUBHBIN THaMeTp «OTHEHHOTO IIapay, M;

7 — PACCTOSIHUE OT 00Iy4aeMOro 0ObeKTa 0 TOUKH Ha MOBEPXHOCTU 3EMIIM HEIOCPEICTBEHHO IO
LEHTPOM «OTHEHHOTO 11apay, M.

1.4 D dexTrBHBIN qUaMeTp «OTHEHHOTO Hm1apa» D; pacCUUTHIBAIOT 110 (hopMyIe

— 0,32

D, =5,33 m %%, (a.3)

IJIe M — Macca FOpIOYero BEIECTBa, K.

J1.5 H ompenensioT B X0/ie CIIeHATbHBIX UccienoBanuii. Jlomyckaercs npuaumMars H paBHoit Dy/2.

J1.6 Bpemsi cyliecTBOBaHHUS! «OTHEHHOTO mapay ts, C, paCCUMTHIBAIOT IO (opMyrie




t.=0,92 m . (1.4)
.7 Koadduuent nporyckanust arMocdepbl T pacCUMTBIBAIOT 0 (hopmysie

T=exp[-7,0 - 10* (\/+2 + 12 - D/ 2)]. 1.5)

IIpumep — Onpenenutsh BpeMsi CYLIECTBOBAHUSI «OIHEHHOTO IIapa» M MHTEHCHBHOCTH TEILIOBOTO
M3JIy4deHUs OT Hero Ha paccrostHuK 500 M mpu paspbiBe cepUueckoil eMKOCTH ¢ MPONaHOoM 00beMOM
600 m* B ouare moxapa.

JanHble aist pacuera

O6mbem cheprueckoii emxoct 600 m°. TInotHOCTS )uaKoi (Baszel 530 kr/m°. CTeneHb 3amoIHEHHs
pe3epByapa xunkoi ¢aszer 80 %. PaccrosHue or oOiydaeMoro oOBeKTa O TOYKH HAa MOBEPXHOCTH
3eMJIM HEMOCPEJICTBEHHO MOJ] IEHTPOM «OTHEHHOTO mapa» 500 M.

Pacuer

Haxomum Maccy roprodero m B «OTHEHHOM Iapey no gopmysie

m=Vp a=600-530-0,8=2,54-10° kr,

rae V— o0beM pesepByapa, M® (V' = 600 m°);

P — IUIOTHOCTE KHAKOM (a3ssl, Kr/M° (p = 530 kr/m’);

Q — CTeneHb 3aroHeHus pe3epByapa (o = 0,8).

o dhopmymne (/.3) ompenensem 3¢ pekTHBHBINA qraMeTp «OTHEHHOTO mapa» D

D, =533 (2,54 10 =312 m.

o popmyme ([.2), npuanmas H = D, /2 = 156 M, HaxomuM yrioBoi KO3 GHUIHEHT 00IydeHHOCTH

_ (156 /312+0,5)
470156 /312+0,5)% +(500/312)2 J15
ITo popmyae (.5) Haxomum K03(QGHULIMEHT IPOITyCKaHHsl aTMOc(epsbl T:

T=exp[-7,0 - 10 ( /5002 +1562 -312/2)] =0,77.

ITo ¢popmyane ([.1), mpunumas E,= 450 kB1/M?, Hax0myM UHTEHCHBHOCTH TEILIOBOTO M3JIyUEHHS ¢
g =450-0,037 - 0,77 = 12,9 xBr/m*.

ITo popmyae (/1.4) ompenensieM Bpemst CYIIECTBOBAHHSI «OTHEHHOTO Iapay t;

t, = 0,92 (2,54 - 10°)™% =40 c.

F =0,037

IIPUJIO)KEHUE E
(pexomendyemoe)

METO/J PACYETA TAPAMETPOB BOJIHbI JABJIEHU ITPU CTOPAHUU
T'A3OITAPOBO3AYHIHBIX CMECEU B OTKPBITOM ITPOCTPAHCTBE

E. 1 Hcxons U3 paccMaTprBaeMOro CIieHapHs aBapHu, ONPEACIISIOT Maccy /i, KT, TOPIOYMX T'a30B U
(umi) mapoB, BEIIEAMIAX B aTMOC(EPY U3 TEXHOJIOTHIECKOro armapara (TIprIokeHue A).

E.2 M30eirounoe masnenue Ap, kxlla, pazBuBaeMoe IpH CrOpaHHH Ta30MapOBO3AYIIHBIX CMECEH,
PacCUMTHIBAIOT TIO popMyIie

Ap=p0(0,8mg§3/r+3mg§6/r2+5mnp/r3), (E. D

rIe po — atMocdepHoe naBnenune, klla (momyckaercs mpuarMars paBHbBM 101 kI1a);

¥ — PacCTOSHUE OT FEOMETPHUYECKOrO LIEHTPa ra30MapoBO3IyIIHOTO 00JIaKa, M;
My, — MPUBECHHAs Macca ra3a WiM Iapa, KI, pacCUuTaHHas 1o (hopMyIie

My = (Qer / Qo) Z,

e Qcr — ylenbHas TeroTa cropanus rasa uim napa, JHk/kr;
Z— x03(p(UIHEHT yuacTusi, KOTOPHIA JOMycKaeTcss IpUHUMATh paBHEIM 0,1

Qo— KOHCTaHTa, paBHas 4,52 - 10 Jlk/kr;

My; — Macca roploYMX Ta3oB U (MIM) HapoB, MOCTYNUBIIMX B PE3YIbTaTe aBapUH B OKPY/KAIOILIEe
IIPOCTPAHCTBO, K.
E.3 Umnynsc BomHEI naBieHus i, [1a - ¢, pacCUUTHIBAIOT 1O (hopMyIie

i=123mQ% /r. (E.3)

Ipumep — Paccuutath H30BITOYHOE JABJICHHE W HMITYJIbC BOJHBI JABJICHHS IPU BBIXOAC B
arMoc(epy MpomnaHa, XpaHsAuerocs B chepudeckoil emxoct oobemom 600 m*, Ha paccrosauu 500 M or
Hee.

JaHHble 1iis pacyera

O6mnem emkoctu 600 M. Temneparypa 20 °C. ITnortHocTs cxmkeHHOro nponana 530 kr/m*®. Crenens
samonHenuss emMkoctd 80 % (o o0beMmy). YienbHas Temsiora cropaHus mpomada 4,6 - 107 JIx/kr.
[TpuHKrMaeTcst, 4TO B TeYeHHE BPEMEHH, HEOOXOMMOTO JUIsl BBIXO/IA COKMXKEHHOTO T'a3a U3 eMKOCTH, BECh



MIPOIIaH UCTAPSIETCSI.
Pacuer
Haxonum npusenenHyro Maccy My, 1o dopmyie (E.2):
my, =4,6-107/4,52 - 10°+(0,8- 530 - 600) - 0,1 = 2,59 - 10° k.
Haxonuwm u30brrounoe nasienue Ap mo dpopmysie (E.1)
Ap =101 [0,8 (2,59 - 10°)**/ 500 + 3 (2,59 - 10°) **/ 500+ 5 (2,59 - 10°) / 500°] = 16,2 kI]a.
Haxonum uMmmyisc BosHbI 1aBienust i mo hopmyse (E.3):
i=123(2,59 - 10%*% /500 = 1000 ITa - c.

IIPUJIOKEHUE K
(pexomeHndyemoe)

METO/J PACYETA TAPAMETPOB BOJIHbI JABJIEHUS ITPU B3PbIBE PE3EPBYAPA
C IEPETPETOU ’KUAKOCTBIO NJIN C)KU)KEHHBIM I'A30M ITPU BO3JEMCTBUN
HA HEI'O OYAT A IIOKAPA

XK. 1 Ilpu momamaHWy 3aMKHYTOrO pe3epByapa CO CXKIDKCHHBIM Ta30M IJIM JKHAKOCTBIO B odar
NOKapa MOXKET IIPOMCXOIUTh HarpeB COIEPKHMOTO pe3epByapa A0 TEMIEpaTypbl, CYLIECTBEHHO
MIPEBBIMIAIOIIEH HOPMAIBHYIO TEMIIEPATYPY KUIIEHHS, C COOTBETCTBYIOIINM IOBBIIICHNEM JIaBICHUS. 3a
CUeT HarpeBa HECMOYEHHBIX CTEHOK COCy[a YMEHBIIAaeTCcd Mpefen MpOYHOCTH HMX Marepuana, B
pe3ysbTaTe 4Yero IpH OINpPEACNICHHBIX YCJIOBUSX OKAa3bIBAaCTCS BO3MOXKHBIM pa3phlB pe3epByapa ¢
BO3HMKHOBCHHWEM BOJIH JaBJICHWS M 00pa3oBaHMEM «OTHEHHOro miapa». Pacduer mnapaMmeTrpoB
«OTHEHHOTO I1apay» u3JioxeH B npuioxenun J. ITopsaok pacuera mapaMeTpoB BOJIH JABICHUS H3JIOKEH
HIDKe. Pa3peiB pezepByapa B ouare rnoxapa ¢ o0pazoBaHHEM BOJIH JaBieHHs noiyuri HazBanue BLEVE
(Boiling Liquid Expanding Vapour Explosion — B3pBIB pacHMpSIOIINXCS MapoB BCKUIAIOUIEH
KUJKOCTH).

K. 2 BosmoxzocTh Bo3HUKHOBeHMsI BLEVE 11 KOHKpPETHOrO BeIIECTBa, XpaHSILErocs B
3aMKHYTOW €MKOCTH, OIPEIEIISIIOT CIIEIYIOLIMM 00pa3oM.

K.2.1 PaccuutsiBaror 8 mo gopmyie

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

rne Cp— yJenbHas TeIUIOeMKOCTb XKHUIKON (a3, JIK/KT;

T— TeMneparypa JKUIKOM (a3bl, COOTBETCTBYIOIAs TEMIIEPAType HACBHIIIEHHOTO I1apa IpH
JIaBJICHUH cpabaThIBaHUs MPEIOXPAHUTENBHOTO KianaHa, K;

T — TeMneparypa KAIEHHUS BellecTBa IPH HOPMAIbHOM AaBieHun. K;

L — ynenbHas TEIUIOTa UCTIAPEHUS! TPU HOPMAaIbHOW TeMrieparype KHIeHUs! Tim, J)K/KT.

)K.2.2 Eciu & < 0,35, BLEVE ne nporcxomut. Ipu & > 0,35 BeposITHOCTh BO3HUKHOBEHHS JAHHOTO
SIBTICHUS BEJIHKA.

K.3 Tlapamerpamm BoONHBI HaBieHHUs, oOpasytomeiics npu BLEVE, sapmsrorcs wu30bITOYHOE
JIaBJICHHUE B TOJIOXKHUTEIBHOMN (aze BONHBI Ap 1 Oe3pa3MepHBI UMITYIIbC TOJIOKHUTETLHON (ha3bl BOJHBI i.

Ap, kIla, u i, [1a-c, paccunTBIBAIOT IO pOpMyIIaM:

Ap=p0(0,8mg§3 /r+3mg’p66 /12 +5my, /), (K.2)

i=123mp0 /r, (K.3)

rae po — arMocdepHoe napienue, klla (nomyckaercs npuHuMaTh paBHbiM 101 kI1a);

I — PAcCTOSHUE [0 Pa3pPyIIAOIIETOCs TEXHOIOIHIECKOro 000pyIOBaHUS, M;

My, — MPUBEJEHHAs Macca, KT, pacCUMTaHHas 1o Gopmyle

My = Eu / Qo. (K.4)

rae E., — sHeprus, BbIAEISIONIAsCS IPU U33HTPONUYECKOM PACIIUPEHHM Cpebl, HAaXOAAIICHCS B
pe3epByape, JIx;

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

XK.4 E.,, Jx, paccauTrIBaroT o Gopmyre

E.,= Copom (T - Tim). (K.5)

IJie m — Macca BeIecTBa B pe3epByape, Kr;

C,pp — xoHcranTa, papaas 500 Jlx/(xr-K);

T — Temmepatypa BELIECTBa B pe3epByape B MOMEHT €ro B3phIBa, K;

Tun — TeMmmepaTypa KUIEHHs BEIECTBA PU aTMOC(EPHOM JIaBieHuH, K.

[Ipn Hanmmumu B pesepByape NpenoxpaHuTenbHOro kiamaHa T, K, momyckaercsi paccuMThIBaTh IO
opmyre



_ B
A—-lgpyg
rae A, B, C, — xoncranTtsl AuTyana BelecTsa;

—C, +27315, (K.6)

Px — JHaBleHue cpabaTblBaHHUA IIpeJoXpaHUTeNbHOro KiamaHa, klla. Koncranta A pomxHa
COOTBETCTBOBATH JABJIEHUIO, BEIPAKEHHOMY B KMJIOMACKAIAX.

IIpumep — Pacuer napameTpos yaapHoi BonHsl mpu BLEVE

JanHble 1iist pacuera

Paccuutarh mapaMeTpbl IOJOXKWTENBHOH (ha3bl BOJHBI JaBlieHHWs Ha paccrosHun 750 M or
SIULIEHTpA aBapuu, cBsizaHHOM c passutueM BLEVE Ha xene3HomopoxHoil uucTepHE
BMecTUMOCTEIO 50 M ¢ 10 T sxmuakoro mpomnana. 1{ucTepHa MMeEET MPEeNOXPaHUTENbHBIN KiIamaH Ha
nasnerne cpabareBanus 2,0 Mlla.

Pacuer DHepruio, BBLACIMBIIYIOCS HPU PACHIMPEHUH CPEAbl B pe3epByape, PAaCCUUTHIBAIOT IO
dopmyme (K.5).

Em: Cad)q)m( T- TKHn),

rie m =4 - 10* kr — Macca npomnaHa B LUCTEPHE;

C,¢¢ — xoHcTanTa, pasnas 500 Hx/kr-K);

T = - 43 + 273 = 230 K — TeMneparypa KHIICHHS IPOIAHa IIPH IIOCTOSHHOM JABJICHHH.
T, K, saxomim o opmyie (0K.6)

B
=——-C, +273]15
A—Igpy
rae p«= 2,000 kIla, A = 5,949, B = 812,648, C, = 247,55.
Orcrona
= 812,648 —247,55+273,15=322K.
5,949 — [g 2,000
Tonyuum Ey,

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

Haxomum npuBeneHHyr0 Maccy Myp, KT, 10 ¢opmyne (0K.4)

my, =2,06-10°/ (4,52 - 10%) = 456 k.

Beraucmum Ap u i o popmynam (K.2) u (K.3)

Ap =101 (0,8 - 456%*/ 750 + 3 - 456°%°/ 750% + 5 - 456°/ 750 ) = 0,86 «I1a,
i=123-456"%/750=9,71la - c.

HIPUJIOJKEHUE H
(pexomerndyemoe)
METO/] PACYETA ITAPAMETPOB UCITAPEHUS TOPIOUNX HEHATPETBIX
)KI/IHKOCTEﬂ N CKUXEHHBIX YIVIEBOAOPO/IHBIX I'A3OB

U. 1 VHTeHcHBHOCTH McnapeHus W, kr/(c-M?), ONpeneNsioT Mo CIPaBOYHBIM M SKCIIEPMMEHTAILHBIM
JaHHbBIM. J[JIl HEHArpeTHIX BhIIIE TEMIEPATYphl OKpyxkaromeil cpeant JIBXK, pu OTCYTCTBHMM JIaHHBIX
JIOTTYCKAETCsl paccuuThiBath W o dopmymne

W=10°1NVM pu, (H.1)

) ®opMmyna nmpUMeHUMa TIPU TEMIIEPATYPE TOACTUIIAIONIEH MOBEPXHOCTH OT MuHYC 50 10 witoc 40
°C.

raie N — xodddunuent, npuHuMaemslii no Tabiaune M.1 B 3aBHCMMOCTM OT CKOPOCTH H

TeMIepaTypsl BO3MYIITHOTO TOTOKA HA/T TIOBEPXHOCTHIO UCTIAPEHHS;
M — monsipHas Macca, I/MOJIb,

P« — naBieHHE HACHILICHHOTO Mapa MPH PacueTHOH TeMIepaType >KUIKOCTH t,, OIpENensIeMoe 110
CIpaBOYHBIM JaHHBIM, Klla.

Tabmuma U.1

CKOpOCTb BO3IYIIHOTO
MIOTOKA B IOMEICHHHY,

3navenue ko3 dunuenta Tmapu remuneparype t, °C, Bo3ayxa B IOMELIEHUH

Mm/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 2,3
0,5 6,6 5,7 54 3,6 3,2
1,0 10,0 8,7 7,7 5,6 4,6

WN.2 Jlns CcXmKEHHBIX yriaeBogopomubix ra3oB (CYD) mpu OTCYTCTBHM [OaHHBIX JOIYCKAeTCs
PacCUMTHIBATh YAENBHYIO Maccy napos ucnapusimerocs CYI m cyr, Ki/M2, 10 popmyste')

M t 5,17 ReA ,t
meyr =7 (To—Ty) 27%3\/; +% , n.2)

HCTI

) ®opMmyna nmpUMeHUMaA TIPU TEMIIEPATYPE TIOACTUIIAIONIEH MOBEPXHOCTH OT MuHYC 50 10 witoc 40
°C

rne M — moisipras macca CYT, kr/mMons;

Lycn — Monbhas Temnora ucnapenuss CYT npu HauanbHol Temneparype CYT Ty, Jix/Moin,;

Ty — HavanmpHas TeMmIepaTypa MaTepuaya, Ha IOBEPXHOCTh Koroporo pasnusaercsi CVT,
COOTBETCTBYIOIAsA PacyeTHOi Temmeparype tp, K;

T — navansuas temneparypa CYT, K;

Az — K0d(Q(UIMEHT TEIIOMPOBOIHOCTH MaTepHana, Ha MOBEPXHOCTh KoToporo pasmusaercst CYT,
Br/(m - K);

a — 3¢ dexTrBHBIT KO3DHUIIEHT TEMIIEpaTypOIIPOBOJHOCTH MaTepHalia, Ha TOBEPXHOCTh KOTOPOTO
pasmusaercs CVT, paBrblii 8,4-10° M%/c;

t — Tekyllee BpeMsi, ¢, IPUHAMAEMOe PaBHBIM BpeMeHH moiHoro ucrnapenus CYT, Ho He Oonee
3600 c;

v
R, =— uucno PeitHonbaca (V— CKOPOCTh BO3IYIIHOTO HOTOKA, M/C; d — XapakKTepHbIi pasMmep
B

npomuBa CVYT, M;

Vy — KMHEMATHYECKAs BI3KOCTh BO3/yXa MPU PACUETHOI Temmeparype tp, M%/c);

As — KO((DHIMEHT TEIUTONPOBOJHOCTH BO3IyXa [IPH pacdyeTHo Temmeparype tp , Br/(m - K).

IIpumepsl — Pacuer mapaMeTpoB HCIApEHUs] FOPIOYMX HEHArpeThIX KUAKOCTEH U CHKUKEHHBIX
YIJIEBOIOPOHBIX I'a30B

1 Onpenenuth Maccy IapoB aleToHa, MOCTYMAIOMNX B 00BEM ITOMEIICHUS B PE3ybTaTe aBapuiHON
pasrepMeTH3aluy anmapara.

[annsle ayis pacuera

B nomeniennu ¢ mromansio nona 50 M? yCTaHOBJIEH aIIIapar ¢ aleTOHOM MaKCUMAIBHBIM 00bEMOM
Var = 3 M°. AlleToH mocTynaeT B ammapaT caMOTeKoM 110 Tpybonposomy auamerpoM d = 0,05 M ¢
pacxomoM ¢, paBHbIM 2 - 107 M’/c. JlnMHa ydacTKa HAIIOPHOTO TPYOONPOBOAA OT EMKOCTH IO PyYHOM
3aaBIOKKH Ly = 2 M. JImiHA ygacTka oTBOZAIIEro Tpyodonposona auamerpoM d = 0,05 M oT eMKOCTH 10
pyuHO#t 3amBrkKH L, paBHa 1 M. CKOpOCTh BO3IYIIHOTO MOTOKA W B TOMEIICHWU TIPH PaOOTaromei
obuieoOMeHHoi BeHTWIsLMK paBHa 0,2 m/c. Temneparypa Bo3ayxa B nomeniernu t,=20 °C. ITnotHOCTH
p alEeTOHA NP IaHHOM Temmeparype paBHa 792 kr/m’. JlaBieHre HACBIIEHHBIX TAPOB ALETOHA P, TIPH

tp paBHO 24,54 xI1a.
Pacuer

OObEM alleToHa, BHIILEILIEr0 U3 HAOPHOTO TPYOOnpoBoaa, Vyr COCTaBIseT

d? 3,140,052

e T — pacyeTHOE BpeMsl OTKIJIIOUeHUs TpyoorpoBoaa, paBHoe 300 ¢ (Ipr pydHOM OTKITIOUECHHH).
OO6beM aleToHa, BBILE/IETO U3 OTBOJALIETO Tpybonposoaa Vo cocrariser

2 2
= md Ly = 3,14-0,05 -1=1,96-10_3
4 4
OObeM areToHa, MOCTYMHBIIETO B TOMEIICHHE
Va=Vu + Vur + Vr =3+ 6,04 -10" + 1,96 - 107 = 6,600 .
Hcxons w3 Toro, uto 1 1 ameroHa pasnmBaeTca Ha 1 M? IUIOmamy IoNa, PacyeTHas IUIOMIALb
HCTIapeHus Sp = 3600 M’ areTOHAa NPEBBICHT IIOMIAIb MoJa moMemneHns. CIIenoBaTeabHo, 3a IIONMaIb

UCIIapEHNs alleTOHA IIPUHAMAETCS TUIOMIA/b 1101 TIOMEIIEHHS, paBHas 50 M.
WHTEHCHBHOCTE HICTIApEHISI PaBHA:

V




Wen = 10°- 3,5 /58,08 24,54 =0,655- 107 xr/(c - M?).

Macca mapoB areToHa, 00pa3yIOIIMXCs TP aBapUITHON pa3repMeTH3aIliH armapara m, Kr, Oymer
paBHa

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

2 OrmpenenuTs Maccy Tra3000pa3HOTO 3THIEHA, O0pa3yloLIerocsi IpH HCIAapeHHH IpOJIUBa
CKIDKEHHOTO 3THJIEHA B YCIIOBUSIX aBapUHHON pa3repMeTH3aluy pe3epByapa.

JlanHble 171 pacueTa

N30TepMUYECKU PE3EPBYAp CKIDKEHHOTO JTHIEHA OOBEMOM Vyup, - 10000 M ycraHoBneH B
OETOHHOM 00OBaJOBAHUH CBOOOIHON MIOMWAIbI0 Sos = 5184 M> u BbIcoTOl oT6OpTOoBKM Hos = 2,2 M.
Crenenb 3anofHeHus peseppyapa o = 0,95.

BBon TpyOomnpoBozia MmojauM CHKMIKEHHOTO STHIIEHA B pE3epByap BBHINOJIHEH CBEPXY, a BBIBOJ
OTBOJIIIETO TPYOOIIPOBO/A CHUBY.

Jluametp otBojsIIero Tpybonpososa drp = 0,25 M. J[nuHa ydacTka TpyGONpoBoOa OT pe3epByapa Jo
ABTOMATHYECKOH 3aIIBUKKU, BEPOSTHOCTH OTKa3a KOTOPOW mpeBbimiaet 10° B rom u He obecriedeHo
pe3epBupoBaHUE ee djIeMeHToB, L= 1 M. MakcHUManbHBIil pacxol C)KM)KEHHOTO J3THIIEHA B PEKUME

Bbiaun G, = 3,1944 kr/c. [IIOTHOCTD CKMIKEHHOTO STHIICHA P 5 TIPH TEMIIEPATYPE SKCILTYATALMH 1 5
= 169,5 K paBna 568 xr/m’. IIIOTHOCT ra3000pa3sHOro 3THMIIEHA Pro IpH 1o paBHa 2,0204 kr/m’.
MonspHas Macca CXKWKEHHOro dTuieHa My, = 28 - 10° kr/monb. MosbHas TEIIOTa UCIApEHHs
cxkmkeHHoro otunena Lye, npu Ts pasma 1,344 - 10* Jix/mons. Temmeparypa OeToHa paBHa
MaKCHMAJILHO BO3MOYKHOM TEMITEpAType BO3/yXa B COOTBETCTBYIOIIEH KimMaTudeckoi 30He T = 309
K. Kosddurment TEIUIONPOBOAHOCTH OeToHa A=1,5B1/(M°K). Kosdpdumment
TEMIIEPATYPOIIPOBOAHOCTH OeToHa a = 8,4 + 10 M*/c. MUHUMAIbHAS CKOPOCTH BO3AYIIHOTO TIOTOKA Vpin
= 0 M/c, a MaKcUMaJbHas JUIsl JaHHOW KIIMMAaTH4eCKOH 30HBI Umax = 5 M/c. KuHemaTnueckast BSI3KOCTh
BO3/IyXa V; IIPH PAacUEeTHOM TeMIIepaType BO3/yXa Ul TaHHOW KIMMAaTH4ecKol 30HHI t, = 36 °C paBHa
1,64 - 10° m*/c. KoappuumeHT TemnonpoBoaHOCTH BO3AyXa A, 1ipu t, pasen 2,74 - 107 Br/(m - K).

Pacuer

[pu pa3pyiieHny H30TEPMUYECKOTO pe3epByapa 00bEM CKMKEHHOTO STHIICHA COCTAaBHUT

GorT md? 31944120 3,14.0,252

Vv oV + +——-L =0,95-10000 +
4 568

9K u.p.>

-1=9500,7

XK.D
M.
CroOonHbIH 00beM 00BanoBanus Vo = 5184 - 2,2 = 11404,8 M°.
Beunay Toro, 9t0 Vi, < Vo5 IPUMEM 32 IUIOMAAb HCIAPEHHS S, CBOOOIHYIO TUIOMIAIh 00BAIOBAHHUS
Ses, paBHyIO 5184 M2,
Torma Maccy MCHapUBIIETOCs ATHICHA M, C IUIOMAAX MPOJIUBA MIPU CKOPOCTH BO3IYIIHOTO MOTOKA

Vv = 5 M/c paccuunTbiBatot 1o Gopmyne (1.2)

M t  501JRer. .t
my, = SI/ICI‘IMy,H = Sncn '—(TG _T3K) 27"TB \/_+—B =
uerr Ta d
X 51 [ 2Vsl84. ”51845 .2,74-1072 .3600
10~ 1,64-10~
= 5184-&(309—169,5)(2-1,5) 3600 + ’
1,344-10% 314-8,4-1078 J5184

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

IIPUJIOJKEHUE K
(pexomenoyemoe)

METO/IbI PACYETA TEMIIEPATYPHOI'O PEXKUMA ITOKAPA B IOMEIIEHUSIX
3JAHUU PA3JINYHOI'O HASHAYEHU A

K.1 YciaoBHbIe 0003HAYEHHS

V— 06BbeM nomelenus, M>;

S— TUIOMmAAb T0Na TOMEIIEHHUS, M2

A; — nIomazp i-ro mpoeMa MoMeIEeHHs, M2;
h; — BBICOTA i-TO TIPOEMa TIOMEIICHHS, M;

A= Z A, — cymmapHas miomaas NPoeMOoB MOMEIIEHHUS, M2,

=577



h= % — TPHUBEACHHAs BBICOTA ITPOEMOB TIOMEIIEHUS, M;

I1— npoeMHOCTh MOMEIIEHHs, paccuuTbiBaetes o Gopmyie (K.1) wim (K.2), m*%;

P; — o01iee KoIMYeCTBO NOXKAPHOI HArpy3KH i-ro KOMIIOHEHTa TBEPABIX TOPIOYHX U TPYIHOTOPIOYNX
MarepHuajoB, Kr;

¢ — KOIMYECTBO NMOXKapHOU HArpy3KH, OTHECEHHOE K IUIOIIA M 110718, KI/M;

Gipx — YIETBHOE KPUTUUYECKOE KOMMIECTBO MOXKAPHOU HATPY3KHU, KT/M?;

g« — KOINMYECTBO MOXXKapHOM Harpy3kd, OTHECEHHOE K IIIOMAIy TETIOBOCTIPHHIMAIOIINX
MOBEPXHOCTEH MOMENIEHUS, KI/M?;

ILe, — cpennsis ckopocTh BBITOpaHUs APEBECUHBI, KI/(M? - MUH);

Iy — cpemnsist ckopocTh BBITOpaHHUs i-r0 KOMIIOHEHTA TBEPIOTO TOPIOYETO WJIM TPYAHOTOPIOYETo
Marepuana, Kr/M> - MHUH);

Q%u — HM3IIAs TEIUIOTa CropaHus ApeBecuHbl, MJx/Kr;

QpH, — HU3IIAs TEMJIoTa CropaHus /-ro KOMIIOHEHTa MaTepualia IokapHoi Harpy3ku, M/JDx/kr;
1

€y — CTEIICHb YePHOTHI (haKea;

Ty — Temmeparypa Okpykaroliero Bo3ayxa, K;

Ty — Temmeparypa NOBEpXHOCTU KOHCTpYKLuH, K;

{ — TeKyIlee BpeMsl pa3BUTHUS 110XKapa, MUH;

twen — MHUHHMAJIbHAS IIPOJODKUTEILHOCTh HAYaIbHOW CTaJiy MOXKapa, MUH;

tY — mpezenbHas IPOJOIDKUTEIBHOCTD JIOKAIBHOTO HoXkapa 1pu ropexun JIBXK u K, Mum.

K.2 OmnpenejieHne HHTErpajbHbIX TeNJOTeXHHMYECKUX IApaMeTPOB 00bEeMHOIo CBOOOIHO
Pa3BUBaIOLIErocs MoKapa B MOMeIlleHNH

K.2.1 Onpenenenue Buaa BO3MOKHOIO [IOKapa B MOMELEHUH

Brruncnsiercst 006eM nomerenns V-

PaccunTBIBAIOT IPOEMHOCTD ToMenienuii 17, m®°, o6bemom V' <10 m*

0,5
_XAh”

. (K.1)
V(),667

TS TIoMerenHuii ¢ V> 10m3

=Y A;h{’/S. (K.2)

W3 cnpaBouHO# JMTEpaTyphl BHIOMPAIOT KOMMYECTBO BO3/1yXa, HEOOXOMMMOE AJsl cropaHust 1 kr
Marepuana i-ii OKapHOM HArpy3Ku Vy;, HM/KT.

PaccunThiBaloT KONMYECTBO BO3IyXa, HEOOXOAMMOE Ul CropaHust | Kr maTepuana II0XKapHOH
Harpys3Kku

V, = 2 VoiPi |

LP;
Onpenensror yIenbHoe KPUTHYECKOE KOJTHYECTBO MOKAPHOM HATPY3KH (. KI/M2, ULl KyOMYECKOrO
MOMEIIEHUST 00bEMOM V, paBHBIM 00BEMY HCCIIEYEMOTO MOMEIIEHHUS

4500113 0,333
4500 +V . (K.4)

1+50001° 6V
BBIYHCIAIOT yIeIbHOE 3HAYCHHE TIOKAPHON HATPY3KHU ¢, KI/M>, IS HCCIEAYEMOTO TIOMEILECHHS
P
x - _ .
(6S—A)QY,
pis
e S— IIomaip IIoua IOMEIIeHus, paBHas V%,
CpaBHHUBAIOT 3HAYCHUS (x U (px - ECITH (x < (upx , TO B TIOMEIICHUH OyET TOXKAp, PEryIUpyeMbIi
Harpy3koi (ITPH); ecnit g« = qp.« , TO B TOMEIIICHAH OyIeT oXkap, perymipyeMsiii BeaTwsinuei (I1IPB).

K.2.2 Pacuer cpenneoObeMHON TeMIIepaTyphl
OnpenesnsitoT MaKCHMAIIBHYIO CPEeIHEOOBEMHYIO TeMIEPATYPY Timax

(K.3)

Qxp.x

s [TPH
— 0,528 .
Toax - To =224 q, ; (K.6)
st [TPB B uaTepBaie 0,15 <t, < 1,22 9 ¢ To9HOCTBIO 10 8 % Tmax = 1000°C u ¢ TouHOCTBIO 10 5 %
T, _ =940¢*7107 (a-30) (K.7)

max



rae tn — XapaKTepHaﬁ HpO}IO.]'I)KI/ITeJ'ILHOCTL O6T)CMHOFO Homapa, 4, paCC'-II/ITI)IBaeMaH 10 (bopMyﬂe
.OP
t = ZPlQHi ncpZPi
o — : ’
6285A/h Y. n;P;

[JI€ Ny — CPEIHSISt CKOPOCTh BHITOPAHUS IPEBECUHEL, KT/(M” + MUH);

n; — CpPeIHsss CKOPOCTh BBITOPAHHUS 1 -I0 KOMIIOHEHTAa TBEPIOTO TOPIOYEro WIIH TPYAHOTOPHOYEro
Mmarepuana, Kr/(M* - MuH).

BBIUKCISIIOT BpeMsi JOCTH)KEHUSI MAKCHMAaJIbHOTO 3HAYEHHS CPEIHEOOBEMHON TEMIEPATYPHI tmax,
muH s [TPH

tmar =32-8,1q37e 02k ; (K.9)
s [IPB

tmax = tn,

rae t, — paccuuThiBaroT o Gopmyie (K.8).

OmnpenensioT n3MeHEHNE CPEeIHEOOBEMHON TEMIIEpaTyphl IPH OOBEMHOM CBOOOTHO pa3BHBAIOIIIEMCS
HoXkape

4,75
T-T, =115,6{ t J TS ) (K.10)

(K8)

Tmax - TO max
rne To — HauvanbHas cpemHeoObeMHas TeMieparypa, °C;

t — TEeKyIlee BpeMsi, MUH.

K.2.3 Pacuer cpenHelt TeMneparypbl IIOBEPXHOCTH MEPEKPHITHS

OmpenensioT 3HaYCHHE MAaKCHMAalbHOW YCPEIHEHHOW TEeMIepaTypsl IOBEPXHOCTH IEPEKPHITHS

max OC
st [IPH
- T, =130q)*; (K. 11)

w

Womax

st [1IPB ¢ Tounoctsio 110 8,5 % Twmx =980 °C, ¢ To4HOCTEIO 10 5 %

—3(q-30)
510
Ty —=915e .
max
Beraucnsior BpEMA  JOCTUIKCHHUA  MaKCUMAJIbBHOI'O  3HAYCHUA ycpez(HeHHoi/'I TEMIIEPATYpPhI
[IOBEPXHOCTH MEPEKPBITUS tmax, MUH

s ITPH
= 40—17,3q1’3ze_0’4qk ; (K.13)

tmax k
g ITPB ¢ Tounoctrro 10 10 %

(K. 12)

tmax = tn,
Ornpenernsior U3MEHEHHE CPEHE TEMIIEPATYPEI TOBEPXHOCTH MEPEKPBITHUS
6,95
T, -Ty t T
Mo "0 043 —— o095t/ 10 , (K. 14)
W ax wo Cnax

rac TWO — HaydaJIbHasg CpCaHsdAs TEMIICpAaTypa IMOBEPXHOCTU NECPCKPBITHUA.

K.2.4 Pacuer cpenHell TeMnepaTypsl IOBEPXHOCTH CTEH
OmnpenensioT MaKCUMAJIbHYIO YCPEIHEHHYIO TEMIIepaTypy IOBEPXHOCTH CTEH
s [TIPH

0,64
W~ Tw, =157 (K. 15)
st [TPB pm 0,15 <'t, < 0,8 1 ¢ TourocTsio 10 10 %
T, — =250+1750t, —1250t. (K. 16)

Ipu 0,8 < t, < 1,229 MakcuMaNbHOE YCPEIHEHHOE 3HAYECHNE TEMIIePaTyphl IIOBEPXHOCTH CTEHEI C
TOUHOCTBIO 10 3,5 % cocrasiser 850 °C.

BeruucnsioT  BpeMsi  OCTIDKEHMS MAaKCHMAaJIbHOTO 3HAUCHUS] YCPEAHEHHOM  TeMIleparypsl
TIOBEPXHOCTH CTEH tmax, MUH

st [TIPH

tmar = 35—93q) e 0% (K.17)

st [IPB

tmax = 1,1 tn,



OnpenensoT U3MEHEHHUE CpeTHEN TeMIepaTypbl CTEH

Ty —Ty 5,45

. t —

¢ =233 eI )| (K. 18)
Twm(u - Twc max
rue TWc — HaYallbHasl CPEHAA TeMIIEpaTypa MOBEPXHOCTHU CTEH.

K.2.5 Pacuer miorHocTH 3(h(EKTHBHOIO TEIJIOBOTO MOTOKA B KOHCTPYKLUH CT€H U IEPEKPBITHS
(TIOKpBITHS)

OnpenensiioT MaKCHUMAIBHYK) YCPEIHEHHYK) IUIOTHOCTh 3()(EKTMBHOTO TEIIOBOTO IIOTOKA B
CTpOUTESbHbIE KOHCTPYKIHU J w kBr/m?%:

a) pu [1PH:
JUISL KOHCTPYKLIUK CTEH

Qw, =357qy7; (K. 19)

JUTSL KOHCTPYKLIMH TIEPEKPHITUS

Qw,  =[026qp7 =33-10q>e™ 0] (K.20)
6) npu I1PB:

JUIsl KOHCTpYKLUMii crel nipu 0,8 > t, > 0,15 1

qy, =43-=75t, +50t}; (K.21)

mpu 1,22 >, 20,8 u

Aw,,, =15xkBr/™’;

JUISL KOHCTPYKLUMH TIepeKpbIThii (mokpeituid) mpu 0,8 > t, > 0,15 9
qyw, =65-138t, +97t; (K.22)

mpu 1,22 >t, 20,8 u

Aw,,,. =17,3 kBr/™’;

BBraucisioT BpeMsi JOCTHXKEHHsST MaKCUMajbHOW YCPEIHEHHOW IUIOTHOCTH TEIUIOBOTO IIOTOKA B
xoHcTpykimu amst [TPH u I1PB:
JUIL KOHCTPYKIIUH CTEH

max °

5 .-16
tax = 26 —5,1qpe” k. (K.23)
JUIS KOHCTPYKIUH NMEePEKPHITHS (TIOKPBITHSA)
5.-L6
tar = 26—7,2qpe Ok (K.24)
Onpezensior U3MEHeHHe CpeiHel MIIOTHOCTH TEIUIOBOTO MOTOKA B COOTBETCTBYIOIINE KOHCTPYKLIUH
3,6
9 _3g| L | o360/t (K.25)
Qw max tmax

K.2.6 Pacuer makcUMallbHBIX 3HAYEHHUU IUIOTHOCTEH TEIUIOBBIX TOTOKOB, YXOMSIIMX M3 oOdara
[okapa yepe3 MpoeMbl OMEILEHHsI, PaCIONIOKeHHbIe Ha OJJHOM ypoBHe, ipu [IPB

MakcuMalIbHYIO TJIOTHOCTH TEIIOBOTO MOTOKA C MPOAYKTAMU TOPEHUS, YXOMIIIMMU YePe3 MPOEMBbI,
PacCUMTHIBAIOT 110 (hopMyJIe

dyx,,, =965—-6209t, + 229,2tﬁ +10(q—30). (K.26)

K.3 Pacuer TemmepaTypHOro pe:KuMa B NOMELICHMH C Y4eTOM HAYa/IbLHOH CTaguu moxapa
NP TOPEHUH TBEPABIX FOPIOYUX M TPYIHOTOPIOYUX MATEPHAIOB

K.3.1 Tlo pmaHHBIM MOXAPHO-TEXHHYECKOr0 OOCIECNOBAHUS WM TPOSKTHOH TOKYMEHTAIHU
OIIPENIEISIIOT:

- 00beM nomereHus V;

- IJIOIAb IPOEMOB MOMEIIEHN 4,

- BBICOTY IPOEMOB /1;;

- o0111ee KOJIMYECTBO MOXKAPHON HATPy3KH KaXKI0TO BHJIa TOPIOYEr0 TBEPAOTO Marepuana Pi;

- IPUBEJICHHYIO BBICOTY ITPOEMOB /1;

- BBICOTY IIOMEIICHUS /1,

- o011ee KOJIMYECTBO ITOXKAPHOU Harpy3KH, IIPUBEICHHOE K JpeBecHHe, P.

K.3.2 Tlo pe3ynpraTtaM 3KCIIEPUMEHTAIBHBIX MCCIEIOBAHUI B COOTBETCTBHU C 0OBEMOM ITOMEIIECHHS
V' u moxkapHON Harpy3koil ¢ OIpPEAEeNsIOT MUHUMAIbHYIO IPOJO/DKUTEIBHOCTh HAauyalbHOM CTaguu
noxapa (HCII) tucn. Bpemenn oxonuanust HCII cootBeTcTByer Temneparypa T.

K. 3.3 PaccunuThIBatoT TEMIEpaTypHBIH PeXUM Pa3BUTOMN CTaIuM MoXxapa.



K. 3.4 Tlo pe3ynsTatam pacyera TEMIIEPATYPHOTO PEKHMMA CTPOSIT 3aBHCHMOCThH CPEIHEOOBEMHON
TeMIeparypbl B IIOMEIICHHHM B KOOpAWHATaX TeMIlepaTrypa — BpeMs TakK, 4YTOObl 3HAYCHHUIO
Temrieparyps! T, Ha BOCXOASIIEH BETBU COOTBETCTBOBAIIO 3HAYEHHE thcr.

K.3.5 Onpenensiror uaMeHeHne CpeTHE0ObEMHON TEMIIEpATyphl B HAYaILHOW CTaIUU TIOXKapa

(T-To)/ (Tucn - To) = (t/ tucn )%, (K.27)

rae Tuen — cpemHeoObeMHas Temneparypa B MomeHT okoHuaHuss HCIIL.

Cpennee 3HaueHue Tpcn TOPEHHM MOXAPHOW HATPY3KM M3 TBEPIbIX OPraHHYECKUX MaTepUalioB
npuHuMaetcs paBHbIM 250 °C.

Ipumep — OmnpeneneHue TEMIEPATypHOI0 PEXHMa IOXapa B IMOMEHICHHH MPOMbIILIIEHHOTO
3[aHUS C YIETOM HAYaIbHOU CTaIUH.

JanHble 1ist pacuera

Ilromanes mona S = 2340 Mm%, 00beM momemenus V= 14040 v, mwromans mpoemoB 4 = 167 M2,
BBICOTA TpoeMoB /2 = 2,89 M. OOmiee KOMMYECTBO MOXKAPHOH HArpy3KH, MPHUBEACHHOE K JAPEBECHHE,
cocrasiser 4,68 - 10* Kr, 4TO COOTBETCTBYET NOXKAPHOU Harpyske ¢ = 20 Kr/m>.

Pacuer Ilo pe3yabraTaM »SKCHEPUMEHTAJIbHBIX MCCIENOBAHUM NPOAOLKUTEIBHOCTh HadalbHOM
CTauy moKapa:

tuen = 40 MUH.

Temmnepatypa o01ieli BCIBIIIKA B TIOMETICHUH:

T, =250 °C.

H3MeHeHue TemMIiepaTypsl B HA4allbHOM CTaIUHU TIOXKapa:

(T-To)/ (Tucn - To) = (t/ tucn )*=[ 523 - 293 (t/ 40)*];

T-293=0,14 £,
HpOGMHOCTB IIOMCIICHUA .
_ 0,5
M=y An05 /§=16728977 _ 15 08
i 2340

KommgecTBo Bo3ayxa, He0OX0omuMoOe I cropanns | KT Matepraiia moKapHOH Harpy3KH:
_ Y VoiPi 4246810
1P 4,68-10%
Y,HCJIBHOC KPUTHYCCKOC KOJIMYICCTBO HO)KapHOﬁ Harpys3Ku:
450011° N vO333  4500.0,12° N 140400333

Vo =42 m3/xr

1+5001°  6Vo  1+500-0,12° 6-42
Qnx = KI/M.
VIenpHOe KOJIMYECTBO MOKapHOW Harpy3KH:

Qe

P
. X Pi-Qp 4,68-10%-138
= _
(6S—A)QP  (6-14040%°°7 —167)138
g

=14 kr/m2.

W3 cpaBHEHUS Qx U (ynx NOTYIAETCS, YTO

G = 14> Q= 5,16

CrenoBarenbHO, B TIOMEIICHUH OyJIeT TIOXKap, PeryanpyeMblii BEHTHIISIMEH.
MakcuMmainbHas cpetHeo0beMHast TEMITepaTypa Ha CTalul 00BEMHOT0 OKapa:

10-3(9-30) 10-3(10-30)
T e = 940e 471070 = 94064710 =897 K.
XapaKTepHaﬂ MPOAOJDKUTEIIBHOCTD IOXKapa:
QP
o YPiQu ne, X P 46810% 138 24-46810% 041
" 6285Avh Xn;i-Pi  6285-1674/289 2,4-468-10%
Bpemst mocTmKeHIsI MaKCHMAaTbHON CpeAHEOOBEMHON TeMIIepaTyph:
tmax = tn = 24 MUH.
Hzmenenune cperHe0OBEMHON TeMIIEpaTyphl IPH 00BEMHOM CBOOOIHO PAa3BHBAIOIIEMCS TTOXKAPE:

4,75
t _
T—To =(Tpa —To 1 15,6[‘(_) S AT ) 5

max
4,75

t4,75t/24

H3menenue cpeqHeoObEMHON TEMIIEpaTyphbl MPU MOXKApe C y4eTOM HadallbHOM CTaJMu MoXapa B
nomenieHud  oosemMoM V= 14040 ™°, mpoemuocteio I7= 0,12 M®°, ¢ moxkapHO#l Harpyskou,
TPUBEIECHHON K IpeBecuHe B KommaecTse 20 Kr/M?, TpencTasien Ha pucynke K. 1:

t 4,75 t
T—293 = (897 —293)1 15,6(ﬁ] e H73(/24) —19.1072 .
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Pucynok K.1 — M3meHeHne cpeqHeoObeMHON TeMITEpaTypHI TI0 BpEMEHH € YIeTOM HadaIbHOI
CTaJMH ToXapa

IIPUJIO’KEHUE JI
(pexomerndyemoe)

METOJ PACHETA TPEBYEMOI'O IPEJEJIA OFyECTOﬁKOCTH CTPOUTEJBHBIX
KOHCTPYKLIUU

JI. 1 Pacuert TpebyeMbIX MpeiesioB OrHECTOHKOCTH

Meron pacduera TpeOYeMBIX IIPEICIIOB OTHECTOMKOCTH JKENIC300CTOHHBIX M OTHE3AN[UIICHHBIX
METAJUTMYECKAX KOHCTPYKIIMH IPOMBIIUICHHBIX 37IaHUi (COOPYXKEHHI) YYUTBIBACT XapaKTCPHUCTHKU
TEXHOJIOTMYECKUX TMPOIIECCOB M YCTAHABIMBACT COOTBETCTBYIONIME TPEOOBAHUS K OrHECTOWKOCTH
KOHCTPYKIIMH, UCXOMs U3 HOPMHUPYEMOTO PUCKA JOCTHIKCHHS MPEICTBHOTO COCTOSHUSA KOHCTPYKIHUH 10
MIPU3HAKY TIOTEPU HECYINEH U TeTUIOM30JIUPYIOIICH CIOCOOHOCTEH B YCIOBHSX PEATbHBIX IMOXKAPOB.

TpeOyembie MpeAesbl OTHECTOMKOCTH YCTAHABIMBAIOTCS HAa OCHOBE ONPEICICHUS SKBHBAJIICHTHOU
MPOIOJDKUTEIIFHOCTH TOXapoB U koddduimenta oruectorikoctd. KoadduimeHT oraecroiikoctu
pACcCUMTHIBAIOT B 3aBUCHMOCTH OT 3aJaHHOH MpeleIbHONH BEPOSTHOCTH OTKA30B KOHCTPYKLIMI B
YCIIOBHSIX PEAIbHBIX TTOXKAPOB.



MUK bcn MUH

HCN?

&
P
8
1 L i
5 6 g 1000 2000 3000
v-10°, V.m
-H=4,8M;q=68-70 kr/M?%; - --H=6,6 m; 1-H=3m;2-H=6m;3-H=12m™
1-q=2,4-14kr/M*2- q=67 - 119 kr/M?; Pucynok JI.2 — 3aBHCHMOCTP MUHHUMAJIBHOMH
3 -q =60 - 66 kr/m* 4 - q = 60 kr/m%; MIPOJOJDKUTENILHOCTH HAa4albHOM CTaMM IOXKapa
5-q=82- 155 kr/m?*; 6- q = 140 - 160 kr/m?; tucn OT 00BeMa V BeIcoTH H moMemenuns

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

Pucynok JI. 1 — 3aBUCUMOCTh MUHUMAJILHOM
MIPOJIOJDKUTENIFHOCTH HAYaJIbHON CTaINU TIOXKapa
tucn OT o0beMa V, BbicoThl H nomenienus u
KOJIMYECTBA IOYKAPHOU HATrPy3KH (

JI. 1.1 Pacuer TpeOyembIX IpEAENOB OTrHECTOMKOCTH B IOMEUIEHHH MPOBOIAT Uil CIIy4aeB
JIOKaIBHOTO WM 00BbEMHOTO MokapoB. [ onpezeneHus BUa rnoxkapa cHavana 1o pucyakam JI.1 u JI.2
HaXOfAT MHHUMAJIBHYIO TPOIODKUTENbHOCTh HavanbHOM cramuu mnoxapa (HCII) tuen . Ilpum
pacnpoCTpaHEHUM OTHS [0 TOXKApPHOM Harpyske, OTJIMYAIOLIEHCS IO CBOWCTBAM OT JApPEBECHHBI,
npononkutensHocTh HCII Boruncisiercst mo hopmysie

ter, = tuen(M QY Ug, /(miQY UZ )O3, (JL.1)

TJI€ Nyp, N, — CPEAHHE CKOPOCTH BHITOPAHUSI IPEBECUHBI U i-T'0 KOMIIOHEHTA TBEPIIOTO FOPIOYETro MITH
TPYIHOTOPIOYETO MaTepUaa, Kr/(M” - MUH);

Q?IH = 13,8 MIx/kr, Q%_ —HHU3IIHME TEIUIOTHl CrOpaHUsl APEBECHUHBI M I-TO KOMIIOHEHTa
1
COOTBETCTBEHHO, M J[X/KT;
U Ucpi ~ CpeIHUE JIMHEHWHBIE CKOPOCTH PAclpPOCTPAHEHUs 10 JPEBECHHE M i-My KOMIIOHEHTY

COOTBETCTBEHHO, M/MUH.

[ocne ompenenenus nponomkurensHOocTH HCII MpoBepstoT HepaBEeHCTBO:

S, <m (Uep, tuer, ), (12)

rae S; — IUIOIAAb O] IOKAPHOM Harpy3KOu, M2,

Ecmn ycrmoue (JI.2) BBIONHSETCS, TO TOXKapHas HArpy3ka pacrolioKeHa COCPEHOTOYCHHO, B
TTOMETICHUH OyZIeT JIOKaBHBIH mmoXKap.

B mportuBHOM cilydae mokapHasi Harpy3ka pacIojoKeHa PacCpeOTOYCHHO, B ITOMEIICHUH OyIeT
00BEMHBIH TToXKap.

Ha ocHOBe NaHHBIX MPOSKTHOW TOKYMCHTAIIMH, MOKAPHO-TEXHUYECKHX OOCICIOBAHHMA, a TaKKe
CIIPABOYHBIX MAaTepUaJioB OMNPEACISIETCS OKBUBAJIEHTHAs MPOAODKUTENBHOCTh MOXapa t, s
BBEIOPAaHHOW KOHCTPYKIIMM B PAcCMaTPUBACMOM IIOMCIICHUH. DKBUBAJICHTHYIO MPOAOKHTEILHOCTh
HoXkapa ONPENENISIOT M0 H3BECTHBHIM 3HAYEHUSAM IIPOEMHOCTH momeluenus [7, mM*’ u XxapakTepHOii



JIIUTELHOCTH MOXKapa ty 4.
dakTop MPOSMHOCTH ITOMEIICHHUS TP 00BEMHOM TOKape /7 pacCUUTHIBAIOT 110 (GopMyIie

N
Y Ah /S s V> 1000 o
i=l

= (1.3)
N

T Afh VO g v 1000 o

i=l

rae S — mIomans mnona, M%;

V— 00BEM MTOMENIEHHS, M°;

A; — nomans, M%;

h; — BBICOTA i-TO IPOEMa B ITOMEIICHHH, M;

N — KOJIMYEeCTBO MPOEMOB.

B ciryuae nokasHOTO oskapa (PakTop IPOEMHOCTH PACCUUTHIBAIOT IO (hopMyIie

rne H — paccTosHHE OT 3epKaia TOPSHHUs 10 KOHCTPYKINH (BBICOTA TTOMEIICHUS ), M;

F — mumomanas IOKapHON Harpy3Ky (pasimBa), M.

XapakTepHyI0 JIUTEIBHOCTE OOBEMHOTO MOXapa t, 9, U TBEPABIX TOPIOUMX H TPYITHOTOPHOUHX
MaTepHaIoB PACCUUTHIBAIOT IO (hopMyIIe

o p
Zl G;Q H; N p
J:
ty = JL5
n N (15)
6285) Ai
i=l
rae G; — oO1ee KOIMYecTBO MOKapHOI Harpy3Kku i-ro Marepuaia B Kr (j = 1,...,M);
M— 4ucino pa3nuYHbIX BUIOB HAaTrPy3KH;
Ny, — CPEHSS CKOPOCTH BHITOPAHUS IPEBECUHBI, KT/(M**MUH);
17— CPEMHSS CKOPOCTh BBHITOPAHMSA j-TO MaTepuaia, Kr/(M* MuH);

M
X;= G j /Y. G j » — BecoBast JOJIA j-1 MOXKapHOH Harpy3Ku.
j=1
Np , Nj ONPEAETISIOT SKCIEPUMEHTATIBHO UM MO CIIPABOYHBIM JTAHHBIM.
IIpu ropenun JIBX u 'K mponomkuTelsHOCTh JOKAJIBHOTO MOXapa t,, MUH, PACCUUTHIBAIOT I10
opmyse
G
VIR
cp
rae G— xommuectBo JIBXK u 7K, koTopoe MOKeT pa3nuThes IpH aBapuiHON CUTYAIlUH, KT
Mcp — cpennsisi ckopocTs Beiropanus JIBXK u TK, kr/(m? -Mun);
F — momans pasiusa, M2
Jlis paccMarpuBaeMoro Tuma KOHCTpYKLHMH mo Homorpammam (pucyHku JI.3 — J1.9) onpenemnstor
SKBHBAJICHTHYIO POJODKUTEIIFHOCTD TIOXKapa t(ty, I1) [t, — ompeneneno mo ¢popmymnam (JI.5) mmu (J1.6)
B 3aBHCHMOCTH OT BHJIa TIOXKapa, a I1 BerauciieHo no gpopmynam (J1.3) wiu (J1.4)].

(JL6)
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1-H/JVE=122-HJF 153 -H/JF =
L,8;
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Pucynox JI.3 — 3aBHCHMOCTh HSKBHBAICHTHON
TIPOIODKUTENIBHOCTH roxapa t or
MIPOIODKUTENHHOCTH noxapa JUIst
KEJIe300eTOHHBIX u OTHE3aIINIICHHBIX
METAUIMYECKNX KOHCTPYKIMH TIEPEeKPBHITHS B
YCIIOBUSIX ~ JIOK&JIBHBIX ~ HOXapoB t; (WM
nponomkurenbHocTd HCIT tycn) Tpu ropeHnu
TBEP/BIX U TPYAHOTOPIOUMX MaTepHaioB
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t . mu

1-H/JF =12;2-H/JF =2,0;
3-H/JF =24,4-H/JF =285;
5-H/JF =32;6-H/JF =40;
7-H/JE =44;8- H/JF =52;
9-H/JF =5,6,10-H/JF =60

Pucynok JI.5 — 3aBUCHMMOCTh O3KBUBAICHTHON

fyy
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2
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3
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4
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2 6
o 50 100 150 200 250
to. mun

I'-H/JF =12:2-H/JF=153-H/JF
=1,8;
4-H/JF =2,2;5-H/JF =2.4;

6-H/JF =36

Pucynox JI.4 — 3aBHCHMOCTh SKBHUBAJICHTHOU
IIPOJIOJDKUTENILHOCTH roxxapa t, oT
MPOAO/DKUTEIIbHOCTH rno>kapa ta I
KEJe300ETOHHBIX U OTHE3alIUILEHHBIX

METAIMYECKUX KOHCTPYKLMM NEPEKPBITUS IPU
ropenuu JIBX u IK
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tn. MUK
1-H//F =0,5;2-H/J/F =0,6;
3-H/JF=0,7;4-H/JF =08;
5-H/F =1,0,6-H/JF =1,5;
7-H/JF =2,0;
Pucynok JI.6 — 3aBUCUMOCTH 3KBUBAJICHTHOU
MIPOJIOJKUTEIIEHOCTH noxapa t, oT



MPOJOJDKATEIIEHOCTH rnoxxapa t oT
NPOJOJDKATEIILHOCTH rnoxkapa ty JJIst
TOPU30HTAIBHBIX HE3aIMIIEHHBIX

METaJNINYECKUX KOHCTPYKLIUN

t

J’q

4

th ¥
1-T1=0,25m%;2-11=0,20m °%;
3-11=0,18Mm%;4-11=0,15m ",
5-M=0,12m%;6 -I1=0,08 m *;
7 -11=0,04 m %,
Pucynok JI.7 — 3aBUCHMMOCTh SKBUBAJICHTHON
MPOJODKUTENPHOCTH TIOKapa t, OT XapaKTepHOM
IIPOAOJDKUTENILHOCTH ro’kapa ta st
OTHE3aIIUIIEHHBIX METaJTHYECKUX u

KEeIe300eTOHHBIX KOHCTPYKIUI MepeKPHITHS

nawN -

N

A1 i 1 1 1 !

05 10 15 20 25 30 35

toed

NIPOAOIDKUTEIBHOCTH 1okapa ta JUIs
BEPTUKAIBHBIX HE3AINUIICHHBIX METAIIMYECKUX
KOHCTPYKLIMH

~

N n awWN

0 05 10 15 20 25
th. 4
1-TT=0,25m%;2-T1=0,20m °;
3-T1=0,18M%;4-T1=0,15m %,
5-MI=0,12m%;6 -I1=0,08 m *5;

7-11=0,04 m *%;

Pucynok JI.§ — 3aBuUCHMOCTH 3KBUBAJICHTHOU
HPOIOIDKUATEIBHOCTH TI0XKapa t, OT XapakTepHOM
NPOJOKUTEIBHOCTH OOBEMHOTO MOXapa t; s
JKeNe300€TOHHBIX HECYIIUX CTeH

1-TT=0,25m%;2-T1=0,20m °;
3-T1=0,18M%;4-T1=0,15m°%;
5-MI=0,12m%;6 -I1=0,08 m *5;

7-T1=0,04 m %,

Pucynok JI.9 — 3aBucUMOCTh 3KBUBAJICHTHON
MPOJIO/DKUTEILHOCTH MOYKapa t, OT XapaKTepHOro
BpPEMEHH OOBEMHOTO MOXKapa t, I IEHTPATBHO
CHKATBIX KEJIE300ETOHHBIX KOJIOHH

JI. 1.2 Koa(duumeHT OrHecToMKoCTH BBIOpaHHOW KOHCTPYKIMM Ko ompemensior mo 3Ha4YeHHIO



MIPEACTEHON BEPOSTHOCTH OTKA30B PHi C y4EeTOM JOIYyCTHMOW BEPOSTHOCTH OTKAa30B KOHCTPYKIIHMI

P

norn; . 3HAYCHHSA P;[oni B 3aBHCHUMOCTH OT TOTO, KAaKOM TpYIIC KOHCTPYKLIHUH § MPUHAIICKHUT
BBIOpaHHAs! KOHCTPYKLMS, NpUBeAEHbI B Tabume JI.1.

Ta6muma JI.1— JlomycTrMble BEPOSITHOCTH OTKAa30B KOHCTPYKITHH OT IOXKapoB Pﬂoni

I'pynna koHCTpyKIMi BeposiTHOCTh 0TKa30B
BepruxanpHble Hecylde KOHCTPYKLHH, IPOTHBONOXKApHBIE IpPErpaisbl, 10
pHreNH, nepeKpoITHs, (epMbl, OaNKH
Jpyrre ropu3oHTaNbHbIE HECYIINE KOHCTPYKIHH, TIEPETOPOAKH 10°
IIpoune cTpoUTENbHBIE KOHCTPYKLIUU 10"

Hpez[eanLIe BEPOATHOCTU OTKA30B KOHCprKHI/Iﬁ B YCJIOBUAX IIOXKapOB Pni pacCUnThIBAOT 110

opmyse
P

P = JI0IT;
B PeS(1—PA)(1—P )
rzie Po — BEpOATHOCTH BOSHUKHOBEHUS TOKAPa, OTHECEHHA K | M? MIIOMIA[1 TOMEIEHUST;
Po» — BeposATHOCTH BBINONHEHHWs 3afaud (TYIICHHS TIOKapa) AaBTOMATHYECKOM YCTAHOBKOM
MOXAPOTYIICHHUS;
Pr.o — BeposITHOCTB NPEOTBPALIEHHS PA3BUTOTO OXKapa CHIIAMH TTOKapHOI OXpaHBI.
Py paccunThIBatoT 1o Meroxy, npuseneHHoMy B TOCT 12.1.004, wim Gepyt u3 Tabmuis J1.2.

Tabmuma JI.2 — BeposTHOCTH BO3HHUKHOBEHUS TT0XKapa Po ISl MPOMBIIIIICHHBIX TOMEIICHUN

IIpombInuIeHHBIH Hex BepositHOCTB
BO3HUKHOBEHHUsI Toxkapa P,
m/rox - 107
[To 06paboTKe CHHTETHYECKOro Kay4yKa 1 UCKYCCTBEHHBIX BOJIOKOH 2,65
JIuteiHple U IaBHIIBHEIE 1,89
Mexannueckue 0,60
WuctpymeHTaIbHEIC 0,60
[To mepepaboTKe MACHBIX W PHIOHBIX POIYKTOB 1,53
T'opstueit npokarku MeTaIoB 1,89
TeKkCTUITBHOTO MTPOM3BOACTBA 1,53
DNeKTpOoCTaHIMI 2,24

Onenku Pa 6epyT u3 Tabmmrsr J1.3.
Tabmuna J1.3 — BepositHocTH BhinoiHeHus 3a1aau AVJI Pa

Tun AVII BeposTHOCTb BBINOTHEHUS
3aJ1aun

'YCTaHOBKHY BOZSTHOTO MOXKapOTYIICHHUS:

CIIPUHKJIEPHEIE; 0,571

JpEeHYEpHBIC 0,588

YCraHOBKH IIEHHOTO MOKAPOTYIICHHS 0,648

YCTaHOBKHM Ta30BOTO MOXKAPOTYIICHHS C:

MEXaHUYIECKUM ITYCKOM; 0,518

MTHEBMAaTU4YECKUM ITyCKOM; 0,639

SIIEKTPHIECKUM ITyCKOM 0,534

P.. ycraHaBmMBalOT 1O CTaTUCTMYECKUM JaHHBIM WJIM pAacyeToM C Y4YEeTOM YCTaHOBKH
AaBTOMAaTHYECKUX CpEICTB OOHApyKeHHUsl IoXapa, CHJI M CPEACTB IOXKApHOW oOXxpaHbl. B ciydae
OTCYTCTBHS JAHHBIX 10 NTOXKAPHOIl OXpaHe U cUCTeMe MOXKapHOW CUTHATM3AIUU CIIEAYET MOJIOKUTh P,

IIo BBIYMCIIEHHBIM 3HAYEHUSAM PHi OTIPEAEIAIOT 3HAYECHHE XapaKTepUCTUKU OE30MacHOCTH MpU

HEoOXOMMOCTH MHTEPIONUPYS JaHHble Ta0mubl J1.4.

Tabnuna JI.4— 3HaueHus XapakTepucTuKy 6e3zomnacHocTr P



BeposarHocTh 0TKa30B Xapakrtepuctuka | BeposTHOCTbH OTKa30B XapakTepuCTHKa
KOHCTpyKLit 1pu noskape Py, Ge3omacHoCTH 3 KOHCTPYKLIMi MPH GesomacHocTy B
noxape P,
10 3,7 10 2,3
4,1 2,8
25| . s 44 25| . 3 3.2
06>40 4,5 06’40 3,5
03 03
10 3,1 10 1,3
3,5 2,0
250 4 3,8 23] . 2,5
6] " 40 o6 " 26
03 03

JI.1.3 Pacuer xoaddunmenrta oraecroiikoctr Ko mpoBomsT mo dopmyre

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

B kagecTse npuMmepa B Tabmune J1.5 mpuBenens 3nadenus Ko mis yenosuit Py = 5 - 10° m¥/romg u Pa
=0,95, P.,= 0.

Ta6muma JI1.5 — Koaddumnment orunecroiikocti Ko

IInomans oTcexoB Beprukansnsle Hecymye Hpyrue ropusonTtansaele |I[Ipoune crpoutensHble
S, m? KOHCTPYKIIHH, HECYILUE KOHCTPYKLUH, KOHCTPYKITHA
IIPOTUBONOXKAPHBIE IIPErpaisbl, NIEPEropoaKU
OaKH, TepeKphITHs, 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 TpeOyeMblii Ipenen OrHECTORKOCTH t) PACCUUTHIBAIOT IO BBIYMCICHHBIM 3HAUCHUAM t,, 1 Ko
t() = Ko. (Hg)
Ipumepsbi

1 Omnpenenuth TpeOyeMyIO0 OTHECTOMKOCTB >KEI€300€TOHHOM IUTMTHI NMEPEKPBITHS HaX yYacTKOM
MEXaHUIECKOTO IIEXa TIpU cBOGOIHOM ropenry 100 Kr MHAYCTPUAIBHOTO Macia Ha Ivoman F= 3 M2
Pa3zmepsl momemenus 18 x 12 x 4 M, B IOMEIIEHNH €CTh NpoeM ¢ pazmepamu 4 X 3 M. IIpunATh, uTO
JOMYCTUMAs BEPOSITHOCTh OTKA30B Py, paBHa 107,

Pacuer

W3 CcnpaBOYHMKOB HaiieM, 4TO CKOPOCTh BbIropaHus macia Mg, = 2,7 kr/(m*mun). Torma
BBIYHCIIAM TPOJIOJDKUTENBEHOCTD JIOKATBHOTO MoXKapa t, o opmye (J1.6)

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

IIpoemuoCTh /1 B Cciyuae JIOKAITBHOTO MoXxapa onpenenum mo dhopmysie (J1.4)

M=4/43 =23.

Temepp HaiieM SKBHBAJICHTHYIO IPOIOJDKHUTEIBHOCTH Moxapa t, Jms Keme300eTOHHOW IIIHTHI
HEPEKPBITHS [PU TOPEHUH HHIYCTpHAIBHOro Macia. 1o pucyHky JI.4 nomyaum t, < *° u. CormacHo
ycrosHio 3agaun Py = Py, =0, a o Tabmume JI.2 maxomam Py = 0,6 - 10° m*/ron. Torma mpenmenbHas
BEpOSITHOCTH P, BerUmcieHHas 1o popmyne (J1.6), paBHa:

P,=10¢/(6-10°-18-12)= 7,7 -10*

Wurepromipys nanasle Tabmuisl J1.4, Haxomum, uto P=3,1. Temepb BBIYHCIHM KOI(P(OHUIIHEHT
or"ecTorkocTH 1o popmyie (J1.8):

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

TpeOyeMmsIit mpenes OrHeCTORKOCTH to paBeH:

ty<1,6-0,5=10,8 4.

2 Ompenenutd TpeOyeMyl0 OTHECTOHKOCTH KeNe300€TOHHOW IUIMTHI MEPEKPBHITHS HaJ[ yIaCTKOM



MEXaHMYECKOro Iexa B YCJIOBUSIX OOBEMHOIO IOKapa NpH CBOOOIHOM TOPEHUH JPEBECHHBI C
IUIOTHOCTBIO Harpy3ku 20 kr - m~. Pasmepsl moMemenus 18 x 12 x 4 M, B OMEIIEHAN ECTH POEM C
pasmepamu 4 x 3 M. [punsth Py, = 10° M /ron.

Pacuer

Omnpenenum dakrop mpoemuoctd I1. O0beM V MoMeIIeHHs paBeH

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

Torma mo dgopmyae (JI.3) monysaem

II1=4-3 /3,/86490667 =0,23.

XapaKTepHyI0 TPOAODKUTEIBHOCTE IOXKapa BeMHCINM 10 (opmyne (J1.4). OOmee komruecTBO
MIOXapHOH Harpy3ku G paBHO

G=20-18-12=4320 kr.

Ilo dhopmyane (J1.4) onpenernsiem, 4To

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

o pucynky JI.7 onpenensieM SKBUBaJCHTHYIO POAODKUTEIBHOCTD MoXapa t, JJIst sKkee300eTOHHOM
IUIUTBI TIEPEKPBITHS TPH BBIYUCIEHHBIX 3HadeHwsX I1 u t, Iomydaem, uto t, = 0,8 u. C ydyerom
BBIUMCIICHHOTO B npuMepe | 3HaueHus Ko Hailnem TpeGyemblil mpenen OrHecTONKOCTH to:

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

HPUTIO)KEHUE M
(pexomeHndyemoe)

METO/I PACYETA PASMEPA CJIMBHBIX OTBEPCTHI

M.1 BBenenne

M.I.I Hacrosiuii METOA YCTaHaBIMBAET IOPAJOK pacyeTa IUIOIIAAU CIMBHOIO OTBEPCTUS B
OTPaHWYMBAIOLIEM JKHJKOCTh YCTPOWCTBE (IIOJUIOHE, OTCEKE, OTPaXKICHHOM OOPTHKAaMH y4YacTKe Iiexa,
MPOU3BOJICTBEHHOM IUIOMIAAKE W T.II.), IIPU KOTOPOM HCKJIFOYAETCsl MEPEeNUB JKHIKOCTH depe3 OopT
OTPaHWYMBAIOIIETO YCTPOWCTBA M PAaCTEKaHHUE XKUAKOCTH 3a €T0 IpeaeTaMHu.

M. 1.2 B pacuere y9uTHIBAIOT TIOCTYIUICHHE TOPIOYEH JKUAKOCTH B TOUIOH M3 amlapara B MOMEHT
€r0 aBapUHHOTO BCKPBITHSA, BOIBI OT YCTAHOBKM IIOKApOTYIICHWS M BBITOPAHUE JKUIKOCTH C
MIOBEPXHOCTH TOJJOHA.

M.1.3 B MeToauke pacueTa NpUHATHI CIEAYIOIINE TPEANTOI0KEHHS:

- IIpY BO3HHUKHOBEHHUH aBapUITHON CHTyallny TEPMETHIHOCTH CTEHOK ammapara He HapyIaeTcs;

- pa3pymIaloTcst TOJIBKO NaTPyOKH, JIeKalie HIKE YPOBHS JKHIKOCTH B armapare, 00pa3yst CIIMBHbBIE
OTBEPCTHSA, PaBHbIC AUAMETPY IaTPYOKOB;

- BEPOSTHOCTb OHOBPEMEHHOTO Pa3pyLIEeHUs IBYX MaTpyOKOB Maa;

- JaBlIEHHWE MAapoB HaJ IOBEPXHOCTHIO XKMIKOCTH B ammapare B IIPOLECCE CIMBAa >KUAKOCTH HE
MEHSIETCSL.

M.2 Pacyer miiomaam cCJIMBHbIX OTBePCTHIl

M.2.1 Jlns npoBezieHuUs pacueTa HeOOXOAMMO 3HATh!

- KOJIMYECTBO TPYOOIIPOBOJIOB 7, PACIIOIOMKEHHBIX HIDKE YPOBHSI TOpIOYEil KMIKOCTH B ariapare, 1
IIOIA/b MX MOTEPEYHOTO CEUECHHUS G, M2,

- IWIOIIAh MOMEPEYHOrO ceueHus anmapara F,, Mm%

- BBICOTY YPOBHS JKHJIKOCTH HaJl TpyOonpoBonamu H, m;

- BBICOTY OopTa momoHa L, m;

- HTHTEHCUBHOCTH OPOILICHHUS BOAOW, OAABAEMON U3 YCTAHOBOK MOXKApPOTYILICHUS, IJIOMAAN ITOIOHA
L, xr/(m* - ¢);

- CKOPOCTB BBITOPAHHsl TOPrOUei xuakoctu W, kr/(M? - ¢);

- U30BITOYHOE JABJICHHE B ANIApaTe HaJl MOBEPXHOCTHIO KUIKOCTH p, H/M?.

Llenbro pacueTa SABIAETCS BBIOOD IUIOIA/IH TTOMIOHA F,,, M?, U PACYET IUIOMA/H CIMBHOTO OTBEPCTHS
M
M.2.2 Ilo 3amaHHBIM HCXONHBIM JAHHBIM OIIPENEIUTh HadalbHBIE pacxomsl i, MY/C, JKHIKOCTH U3
ammapara 4yepe3 OTBEPCTHS, PaBHBIC CEUCHHIO TPYOOIPOBOJOB, PACIIOIOKECHHBIX Ha ammapare, I10
hopmyrne

Q=90c;2gH;

rae @; = 0,65 — kodhGHUIHEHT NCTEYEHHUS KUIKOCTH Yepe3 OTBEPCTHUE;

Gi — IUIOIIab CEYEHHUS I-T0 TPYyOONpoBOa;

g— YCKOPEHHE CHIIBI TSDKECTH, paBHOE 9,81 m/c?;

H; — BBICOTa YPOBHS JKHIKOCTH HAJl i-M TPYOOIPOBOIIOM.

M.2.3 Ilo HauGonplIeMy 13 BEIMUCICHHBIX HAYalbHBIX pacXooB (), BEIOpATh IUIOIIA(b OTBEPCTHS B



armapare o- ¥ BEICOTY YPOBHS KHJKOCTH Hall HUM H..

M.2.4 U3 KOHCTPYKTHBHBIX COOOPaXKEHHH BEIOPATh TUIOIIAh MOMIoHa Fry M2,

M.2.5 Onpenenuts m

_ Fa H 0
b
Fl'[ h max

1€ hmax = 0,8 — MakcHMaIbHO TOMYCTHMBINA YPOBCHB KHUIKOCTH B TIOIIOHE.

M.2.6 Berauciutb 00beM >KHIIKOCTH, MMOCTYHAIOUIEH B MOUIOH B €IMHUIY BPEMEHH OT YCTaHOBKH
HOKAPOTYLIEHHS (C yIETOM BBITOpaHKs Toproueii sxuakocta) Oy, M°/c, 1o popMyIe

(I-W)F,

Qy=—"7"—, (M.3)
p

I7ie P — IJIOTHOCTH OTHETYIIANIEH JKUIKOCTH, KI/M’.
[Ipu oTCyTCTBHU HaHHBIX IO CKOPOCTH BBITOPaHUsA W CCIIEIyeT MOJIOKUTh PABHOH HYITIO.
M.2.7 Ecniu m < 1, TO II0IIab CIIMBHOTO OTBEPCTHS ONPEACIUTS 10 (hopmyIe

Qo

= M.4
¢ Y, 2gghmax ( )

M.2.8 Tlpu m = 1 mopsiok pacyera f CISIYIOIIHUIL:
M.2.8.1 Onpenenuts HaMop, CO3IaBACMbIN CKAThIMU ra3aMy B armapare

=P

pg’
e P — IUIOTHOCTD BOIBI, KI/M’.
M.2.8.2 BeIuMCIUTh 3HAUEHUE MTapaMeTpa

[F,(Ho+H,) H
| 220 e L [ 0 (M.6)
Fnhmax Qmax HO+Hp

171€ Qmax - MAKCUMAIBHBIA PAcXof YKUIKOCTH U3 allliapara, orpeaensieMsrii mo M.2.2.
M.2.8.3 Tlo b ¢ momomisro Tabmuiel M.1 HeoOxomumo Haiith a. Ecim maHueix Tadmumel M.1 mis
OIPE/IENICHUsSI @ HEOCTATOMHO, TO @ OTPEACIISIOT IyTEM PEILICHUS CUCTEMbI YPaBHEHUIN

(M.2)

H (M.5)

P

b

thor (M.7)
a=ch

Tabmma M.1— 3aBHCHMOCTb MapameTpa a ot b

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

M.2.8.4 Paccuurats f M, 10 hopmyre



FH

M.2.9 BriOparh ceueHue OTXOMSIIUX OT MOUIOHA TPYOOIPOBOJIOB f; M3 YCIOBUA f; > f.

IIpumep

JaHHble 1iis pacuera

B 1pon3BOCTBEHHOM MOMEIIEHUH BEPTUKAIBHO YCTAHOBIICH IMJIMHAPHYESCKUI ammnapar quaMeTpoM
1,5 M u 3amoiHeH ToIyosnoM. Annapar UMeeT deTbipe narpyoka. CeueHus naTpyOKoB U BBICOTBI YPOBHEH
KHUJIKOCTH HaJl HUIMH IIPeICTaBIeHBI B Tabmuie M.2.

Tabmuma M.2
Homep H;, M G, M Homep Hi, m Gi, M°
narpyoka rarpyoka
1 1,0 3,1-10° 3 4,0 1,13 - 102
2 2,5 0,5-10° 4 6,0 0,785 - 102

HopMaTuBHas MHTEHCHMBHOCTH MOJAYM BOABI OT CHCTEMBI MOXKapoTylieHus pasHa 0,5 kr/(m* - ).
CxopocTh BeIropanus toiyona W = 3,47 - 102 kr/(m? - ¢). JlaBieHue B anmapare paBHO aTMOC(EPHOMY.
[Ipenmomnaraercst mMox ammapaToM YCTaHOBHUTH TOMAOH ¢ Bbicotoit Oopra L = 0,3 M. Heobxomumo
OIPE/IeNUTS IJIOIIAb TOJI0OHA F; U IJIOIIA/Ib CIMBHOTO OTBEPCTHS |

Pacuer
OmnpenenuM HadanbHbBIE PACXOABI XKUIKOCTH uepe3 nmaTpyoxku Ni—Ns.

1 =00, 4/2gH; =0,65-3,1-10° i/2-9.81-1 =893 107 m/c;

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

Q:= 0,65-1,13-102 /2-9,81-4 =6,5-102Mm/c;

Q:= 0,65:0,785-102 \/2.9.81-1072 =5,54 102 M%/c;

MaxcuMalTbHBIA PacXo AKHUIKOCTH OCYIIECTBILIETCS Yepe3 maTpyooK N3, MO3TOMy ISl JallbHEHIIIEro
pacdera IpHHUMAEM

Omx = 6,5 107 M/c,6=1,13 - 102 M%, Hy = 4 m.

Paccunraem mroma s MONEpeyHOro CEUCHNS annapara

F,=nD*/ 4=7m1,54=1,77w,

W, TpUHNMas CTOPOHY KBaJpaTHOro MOmmoHa Oonbhiell Ha 1 M pamaMeTpa ammapara, Halzaem
IUTOIIAb MTOATOHA

F.=(D + 1)*= 6,25 M.

Omnpenenum m

_ FHy 1774
F,h,,., 625-08-03

Tak kak m > 1, panpHeHmMi pacdyeT mpoBoauM mo M.2.8. BslumciauMm ¢ y4eToM CKOpPOCTH

BBI'OPaHHUS TOJLyoNa 00bEM BOIBI, IOCTYNAIOLIN B IIOJJ0H B €IUHHILY BpEMEHH
I-W)F 0,5-0,0347)6,25 —

Q():( ) HI( ) =2,910 3M3/C

p 1000

Tak kak P = 0, To Hamop, co3JaBaeMbIil CXKaTbIMU ra3aMH HaJ MOBEPXHOCTHIO kuakoctu H, = 0.
Onpenenum b:
FaHO

-3
1+ Qo - / 1,77-4 1_‘_2,9 10 _
FOhmax Qmax 6,25-0,8-0,3 6,5-10

ITo Tabmuie M.1 mHaxomum a = 0,75.
Paccunraem momaas CIMBHOTO OTBEPCTHS f

F
f=2a0|-L =2.0,75-113-10"2 025 35402,
F, 1,77

b=In

>

1IPUJIOJKEHUE H
(pexomerndyemoe)



METO/ PACYHETA ITPOTUBOITIOXKAPHBIX ITAPOBBIX 3ABEC

H.1 O0mme TpedoBanus

[IpotuBomoXKapHasi MmapoBas 3aBeca MpeAHA3HA4YeHa Ui TIPEIOTBPAILICHUS KOHTAKTA TOPIOYMX
ra3oBbIX cMeceil, 00pa3yrolMxcsi NMpU aBapusAX Ha MNPEANPUITHSIX HEPTEXUMHUYECKOW M Ta30BOii
MIPOMBIIUIEHHOCTH, C NCTOYHUKAMH 3a)KUTaHKA (HalprMep HarpeBaTeIbHBIMU NT€YaMH). 3aBeca JIOIKHA
00nagaTh TOCTaTOYHBIMHU IJIOTHOCTBIO M aTbHOOOMHOCTHIO, HCKIIFOUAOIIUMHE IIPOCKOK roprodeil cmecu
B 3aIlMIIaeMyl0 30HY OOBeKkTa. BrimomHeHHe »THX TpeOOBaHUI OCTUTAeTCs ONTHMAIBHOMN
KOMITOHOBKOM KOHCTPYKITUH YCTPOWCTBA, BOCIIPOM3BOAAIIETO 3aBECY, M PAacueTOM IIapaMeTPOB 3aBECHI.
Meron BKIIIOYAET TONBKO pAacdyeT YCTPOMCTBA, BOCHPOM3BOMAIIECIO MapoByl0 3aBecy. Pacuer
MarucTpaiabHOTO MAPOIPOBOAA MPOBOIUTCS MO OOIIEN3BECTHBIM METOAM.

x d

g \ Map

SOL-I 1 IR
SN S S /S

1
el el ].J

1 — 3ammiaeMelii 00bEKT; 2 — OrpaxacHue; 3 — oropa KoJUIeKTopa; 4 — KOJIEKTOp; 5 —
JPEHAKHBIA BEHTWIb; /I — BBICOTA BEPXHEH KPOMKH OTPa)XIE€HIS HaJl KOJUIEKTOPOM; /s — BBICOTa
OIIOPBI; X— PacCTOsIHUE OT KOJUIEKTOpA JI0 3alHIAeMON CTOPOHBI 00bEKTa; X| — paccTOsHUE OT
OTpaXkIEHIsI IO KOJUIEKTopa

Pucynox H.1 — Cxema ycTpoiicTBa s CO3aHUS TapOBOH 3aBECHI

H.1.1 VerpotictBo mnst cozmaHus mapoBoii 3aBechl (pucyHok H.1) mpemctaBisieT co0oil KonblieBon
TpyOUaTslii KOJUIEKTOP, BHOJIb OCH KOTOPOTO IO BCEH BEPXHEH YacTH IIPOCBEPIEHBI OTBEPCTHS
OMHAKOBOTO IHMaMeTpa Ha PaBHOM pPACCTOSHHUHM APYr OT jApyra. wmaMeTp W [UIMHY KOJUIEKTOpa,
KOJIMYECTBO M JHAMETP OTBEPCTUI OIPENeISIOT PACIETOM.

H.1.2 Komrektop pacmonaraercss Ha METAIHYSCKIX, OCTOHHBIX HIIM KHUPITUYHBIX OIMOPax, BHICOTA
KOTOPBIX TOJDKHA OBITH HE MeHee 0,2 M.

H.1.3 PaccrosHne ot KOJUIEKTOpa /10 3aIIUIAEMOT0 00BEKTa OIPEALIISIOT PACYETOM.

H.1.4 Konmekrop MOmWKEH UMETh APCHAXXKHBIC BEHTIUIH JUIS CITyCKa KOHAEHCAaTa WA aTMOC(epHBIX
0CaJIKOB.

H.1.5 Bmonp ocu KOIUIEKTOpa YCTaHABIMBAIOT KECTKOES Ta30HEMPOHUIIAEMOE OrpakeHre (JINCTOBOE
JKEJIe30 WM KUPIMYHAsL CTeHa) Ul NPEeNOTBPAIleHHs] IPOCKOKA OpPIoYel CMECH MEXAY OTACIbHBIMU
CTPYSIMH B Ha4aJIbHOM Y4YacTKE 3aBeCHl. BepXHss KpoMKa orpakaeHus nonkHa Obith Ha 0,4—0,6 M



BBILIE KOJUIEKTOpa. PaccTosiHue Mex 1y KOJUIEKTOPOM U OTpaXKIeHUEM OIpeNessioT pacueToM. [1poemsl B
OrpaXXJACHUAX NOJIKHBI 6I)ITI) TIOCTOAHHO 3aKPBITHI INIOTHBIMU ABEPSAMU.

H.1.6 Tpaexropust cTpyu 3aBechl JODKHA IPEBBINIATH 3aLUIAEMyI0 30HY. BBICOTy 3aBeckl Haj
3aIUIIaeMON 30HOW OMPEACIISIOT pacueToM. [[1sl BEICOKHX OOBEKTOB 3aBeca MOXKET OBITh BBIMOJHEHA
MHOFOCCKIJ,I/IOHHOI‘/II B BEPTUKAJIbHOM HAIIpaBJICHUU.

H.1.7 Ina obecnieueHrsi paBHOMEPHOW pa3fayd mapa Mo JUIMHE KOJJIEKTOpa HEOOXOMMMO, YTOOBI
OTHOLIICHHE CYMMapHO#l IUIOIaqy OTBEPCTHH K IUIOIIAIM IONEPEYHOrO0 CEUEHHUs! KOJUIEKTOpa ObLIO
MeHbIe i pasHo 0,3.

H.1.8 Temmepatypy BO3ayxa ImpH pacueTe NMPHHUMATh PABHOM CpemHeH ajsi Haubolee XOIOAHOTO
(3UMHET0) TIepro/ia BpEMEHH, XapakTepHOTO JaHHOMY reorpaduaecKoMy paioHy.

H.1.9 Ckopocth BeTpa mpu pacdeTe NpUHUMATh PaBHOW CpemHEed CKOPOCTH Ui HauOosee
BETPEHHOTO NIEPHO/Ia, XapaKTEPHOIO JaHHOMY reorpayuueckoMy paioHy.

H.2 ITopsaok pacyeTa mapamMeTpPoOB NapoBoii 3aBechl

VcxomHbIMK BETMUMHAMM JJIS1 pacdeTa HapaMeTpOB 3aBEChl IPHHIMAIOT:

- JaBJICHHE U yIETbHBIN 00bEM Iapa B KOJJIEKTOPE 3aBECHI;

- CKOpOCTb BETpa;

- IJIOTHOCTH (TeMITIepaTypa) BO3IyXa;

- BBICOTA U TIEPUMETP 3aIINIIAEMOH 30HbI 00BEKTa;

- BBICOTa BEPXHEI KPOMKH OTpakKAC€HMs HaJl KOJUIEKTOPOM;

- BBICOTA OIOPHI KOJUIEKTOPA.

PaccunThiBaroT ciemyromme BeITHIHHBL.

H.2.1 Paccrosaue X, M, OT KOJUIEKTOpa 3aBECHI JI0 3aIIMIIAEMOT0 00bEKTa

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

rae H— BbIcoTa 3amuiaeMoi 30Hbl 00bEKTa, M.

H.2.2 Inuna xomiexropa Ly, M

L=P + 8X (H.2)

rae P — nepuMeTp 3amunaeMoro oobeKTa, M.

H.2.3 VienbHBIi pacxoq mapa U3 OTBEPCTHH KoIIeKTopa Po Wo, Kr/(M* - €)

2/K (K+1)/K
K_Pij|P2

P2
poWo = |2-— - = , (H.3)
K-1 Vi{{pi P

I7e Po — IUIOTHOCTB Mapa, KI/M>;

Wy — cKopocTh BbIX0ZIA T1apa, M/c;

P — AaBieHue napa B koiuiekrope. [1a;

V; — ynenbHbIA 006eM Mapa B KOIUIEKTOpE, M°/KT;

p> — atMocdepHoe nasieHue, [la;

K — nokazarens aguabatsl mapa (1)1 meperperoro napa npuHath K = 1,3, 11 HachIIIEHHOTO apa
K=1,135).

H.2.4 lmametp oTBepcTHIA Ha KOJIIEKTOPE do, M

L5 15
P Wi H"
05’

PoWo ) X%

7€ Ps — IUIOTHOCTH BO3IyXa, KI/M’;

W, — ckopocTb BeTpa, M/C.

Ecnu no ycnoBusiM pacdeTa 3afaeTcsi IMaMeTp OTBEPCTHiA, TO CIEAYET ONPEACIUTh BBICOTY 3aBECHI
H, m

0 = x 033340667 P Wy
L=

do = (H4)

., H.5
O poW 1
H.2.5 PaccrosiHus MEXIy OTBEPCTHIMU /, M
L (H.6)
2,0

rae & — BBICOTA BEPXHEH KPOMKU OrPaXKICHHUS HAJl KOJIUIEKTOPOM, M.
H.2.6 KonnuecTBo OTBEpCTHIA N, MIT.

L
n= KTOH +1, (H.7)
H.2.7 Inametp xomnexTopa Dyos, M
Do, =183do/n , (H.8)

H.2.8 Pacxon mapa G, kr/c:



G, =0,785¢d3np oW, . (H.9)

rae ¢ — xoahduIMeHT pacxona napa yepes orsepcrue (¢ ot 0,6 mo 0,8).
H.2.9 O6mas BeIcOTa OTPAXKACHUS fiorp, M:

hep =h =+ hs. (H.10)

rne hs — BBICOTa OMOPBI KOJUICKTOPA, M.

H.2.10 Paccrosinue ot orpa)xieHus 10 KOJUeKTopa X, M:

X;=0,25A. (H.11)
H.2.11 Anuna orpaxkaeHust Lo, M:
Lorp = Liox +8X. (H.12)

VYKa3aHHBII HOPSIOK pacyeTa MPOBOIAT IIOCIE OPUEHTHPOBOYHOTO BHIOOpA 3HAUCHWH HABJICHUS
mapa u AuameTpa OTBEpCTHH B KoywiekTope rmo tabmmie H. 1.

Tabmuma H.1— V3MeHeHne BBICOTHI 3aBECHI B 3aBUCHMOCTH OT JHAaMETpa OTBEPCTHH WU JaBIICHUS
napa

P do, MM
10°T1a
3 | 4 | 5 | 6 [ 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 5,5 6,3 7,0 7,6 8,2 8,7
5 4,50 5,40 6,3 7,2 7,9 8,7 9,3 10,0
6 4,85 5,80 6,7 7,7 8,5 9,3 10,0 —
7 5,25 6,30 7,3 8,3 9,2 10,0 — —
8 5,50 6,60 7,6 8,7 9,5 — — —
9 5,75 7,00 8,0 9,2 10,0 — — —
10 6,15 7,40 8,5 9,8 — — — —
12 6,70 8,00 9,3 11,0 — — — —
14 7,10 8,50 10,0 — — — — —
16 7,50 9,00 — — — — —
W,=3 wm/c
4 2,60 3,20 3,70 4,20 4,60 5,0 5,5 5,80
5 3,00 | 3,60 | 4,15 4,80 525 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 | 420 | 4,85 5,50 6,10 6,7 7.2 7,70
8 3,65 4,40 5,20 5,80 6,40 7,0 7,6 8,10
10 4,10 5,00 5,70 6,50 7,20 7,9 8,5 9,10
12 | 440 | 540 | 6,20 7,00 7,80 8,5 9,2 9,80
16 5,00 6,00 6,90 7,80 8,70 9,5 10,3 —
W,=4 wm/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 3,8 425 4,6 5,0 5,4
7 2,60 3,16 3,60 4,1 4,60 5,0 5,4 5,8
8 2,70 3,30 3,80 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 3,30 4,10 4,70 5,1 5,90 6,4 6,9 7,4
15 3,60 4,40 5,00 5,7 6,30 6,9 7,4 8,0
W, =6 M/c
4 — — 1,84 2,10 2,30 2,54 2,75 2,90
6 — 1,95 2,25 2,57 2,82 3,10 3,34 3,60
8 — 2,20 2,52 2,90 3,20 3,50 3,80 4,00
10 2,10 | 2,50 | 2,85 3,16 3,60 | 4,00 430 4,60
12 2,20 2,65 3,06 3,40 3,85 4,20 4,60 4,90
15 2,42 2,90 3,86 3,82 425 4,60 .5,00 5,35




B BeprukanpHO# Tpade IaHbl 3HAYEHHS JaBJE€HHs Iapa, B TOPU3OHTAIBHOW — JUaMeTphl
OTBEPCTHH, a B [IEPECEUCHNU TOPU3OHTAIBHBIX M BEPTHKAIBHBIX Ipad BHICOTHI MapOBBIX 3aBec (BbICOTA
3aIUIAeMbIX 30H) B METpax.

Tabnuna cocraBnena juis ckopocteit Berpa 2, 3, 4 u 6 m/c. Ilpu OoOJBIIMX CKOPOCTSIX BeTpa
yKa3aHHBIC BEIWYMHBI CJIEAyeT IPUHUMATh TAaKUMHM ke, 4To U jiist 6 m/c. Tabiuna raeT BO3MOXXKHOCTh
OIICHUTh HEOOXOMMMOe 3HA4YEHHE IaBJICHHS Iapa M COOTBETCTBYIOIIMHA €My AWaMETp OTBEPCTHH IS
o0ecrieyeHUs TPEOYEeMOil BEICOTBI 3aBEChI (BBICOTHI 3aIUIIAEMOTr0 00HEKTA).

Juis omHOTO M TOTO K€ AaBJIEHUS Iapa BBICOTA 3aBechl OyneT TeM OoJjblie, yeM OOoJbIle AuaMeTp
otBepcThii. OfHAKO ¢ YBETHUCHHEM TUaMeTpa OyneT yBeInuuBaThcs pacxorn mapa. Criemyer nmoaOuparhb
JTABIICHHUE TTapa W JHAMETP OTBEPCTHI TakWM 00pa3oM, uToObI ObLTH oOecriedeHBl TpeOyeMas BBICOTA
3aBeChl M Hanboiee SKOHOMHYHBIN 0TOOp mapa. J(nameTp oTBEpCTHH ClienyeT IPUHIMATh HAUMEHBIIIM
13 BO3MOXKHOTO (HO HE MEeHee 3 MM) JUTs KaKJOTo AaBJICHUS mmapa.

Ipumep — Pacuer mapameTpoB MapoBOH 3aBECHl A TEXHOJOTHYECKOM TpyOdaroil meun
(pamraHTHO-KOHBEKIIMOHHOM C BEPTUKAILHBIM JIBIXKCHUEM T'a30B).

[annsle s pacuera

Ilepumerp 3amumaemoit 30161 P = 20 M, BpIcOoTa 3amuuiiaeMo 30061 H = 6 M. B komiekTop 3aBecsl
UMEETCA BO3MOXKHOCTD I0JIaTh IEPErPETHIM Nap naBiaeHueM 10 p; = 12 - 10° Ila. Cpenusis TemMueparypa
HanboIIee XOIOHOTO EPUoa BpeMeHu t, = - 15 °C (p, = 1,36 kr/m*). Atmocdepuroe nasnenue p; = 10°
ITa. Ckopoctp Berpa W, =2 wm/c. Komrekrop 3aBeckl yOOOHO paCIIONOKHUTh Ha OETOHHBIX OMOPaX
BbIcoTO hs = 0,2 M, a BBICOTY BEpXHEH KPOMKH OTpakKIEHMs HaJl KOJJIEKTOPOM 3aBECHl INPUHSITH
paBHO# i = 0,5 M.

Pacuer

Ucnome3ys nmansbie Tabmmiel H.1, ompemenseM, Wro A 3aliMIaeMoOi 30HBI BBICOTOH 6 M U
nasnenreM napa 10 12 - 10° ITa mpu ckopocTn Betpa 2 M/¢ 11enecoodpa3Ho NpuHATh: p; = 10° [la u dy =
3 MM (B TabiwmIe I BRICOTHI 3aBECHI 6,15 M COOTBETCTBYET HAMMEHBIIINN TUAMETP OTBEPCTUS dy = 3
MM 1 gasnenue p; = 10° [Ta). Yaenbasiil 06bem mapa npu p; = 10° [1a pasen V; = 0,2 m/kr.

Paccrostre X ot KoJuIeKTOpa J10 3aIIMIAeMOro 00beKTa!

X=025H=025-6=15wm.

JnuHa komiekropa 3aBechl Ly

Liw =p+8X=20+8-1,5=32m.

VYrnenbHbIN pacxof napa U3 OTBEPCTUM KoJieKTopa Po Wo!

2/K (K+1)/K
PoWo = |2 K. P1L (P_zJ _(P_ZJ -

K-1V,

P1 P1
2/13 (1,3+1)/1,3
6 5 5
13 1071110 - =719kr / (M* -¢)
13-1 0.2 || 10° 106
JlnameTp OTBEPCTHI HA KOJUIEKTOPE do:
L5 115 15 15
W, ’ . ’ _
dg=[PsWs |7 HY _(136:2)7 610 005 s
PoWo x 03 719 1,593
PaccrosHue MeX/y OTBEPCTUSAMH [:
h 0,5
=—=—"=0,25mM=250 mm.
2,0 2,0
KonuuecTBo orBepeTHii n:
L 32
n=—X%" 1 1=—""41=129 mr.
/ 0,25

Jwnametp komnexTopa 3aBechl Diox

Dyox =183dg+/n =183-3-1071/129 = 631073 1 = 63 M.

Pacxon mapa Gy:

G, =0,785¢d3npo Wy =0,785-0,8(3-107> )2129-719 = 0,524 kr/c.
OO011ast BBICOTA OTPAXKACHHUS Norp:

hop=h +hs=0,5+0,2=0,7 m.

PaccrosiHue oT orpaxaeHus 10 KojuieKkTopa X;.

X;=0,25h=0,25-0,5=0,125 m.

Jnmna orpaxaeHust Loyp:

Lorp = Lion * SXI =32+8- 0,125 =33 M.



IIPUJIO)KEHHUE 11

(pexomerndyemoe)

METO/] PACUETA ®JIETMATU3UPYIOIUX KOHIEHTPALIU (®JIETMATHU3ALIUAS

I1.1 Jnst

obecrieyeHUs]  B3PBIBOOE30IIACHOCTH

B IOMEINEHUAX U TEXHOJJOI' MYECKHUX AIIITAPATAX)

TEXHOJIOTUMYCCKOI'0O

o0opymoBaHH  H

ITPONU3BOACTBCHHBIX HOMCH_[GHI/Iﬁ OCYIIECTBJIAIOT (bnerMaTmaumo TOproYMnXx IMaporasoBbIX cMmeceil B
YKa3aHHBIX 00beMax € IMOMOIIBIO Pa3IIMYHBIX Ta3000pa3HBIX n00aBoK. KommdyecTBeHHO (permarnzaris

XapaKTepu3yeTcs MUHUMAJIFHOH (JierMaTH3upyoniel KoHneHTpanueit gpiaermatuszaropa Cg.

I1.2 Cy, (% 006.), s roprounx BemiecTB, cocrosmmx u3 atomoB C, H, O, N, paccuuThIBarOT 1Mo

opmyre
C(b:C r V(b’

(IL1)

rne C . — KOHIIGHTpanus Toprodero B Touke ¢urermarmsanud, % 06. (C . = 100 / ([1 + 2,42(m. +

O,STH — l’no) + Vq,],'

V,j, — YHCIO0 MOJCH (I)J'IGI‘MaTI/ISaTOpa, npuxogdmeecss Ha OAWH MOJIb TOprovYero B CMECH,
COOTBGTCTBy}OHICﬁ 10 COCTaBy TOYKE (I)J'ICF MaTHU3alluu:

8,097mc +65,57Imy +69,079m¢ —17,469my +AH Y,

Vo =

0

AH®

1 0
(th _th)

>

7 CTaHJdapTHas TCIJIOTa O6pa3OBaHI/I$[ TOprovero rasa, KI[)K/ MOJIb.

(I1.2)

I1.3 IlpenenapHO AOMYCTUMYIO B3pBIBOOE30MACHYIO0 KOHLEHTpammio ¢uermaruzaropa Cys, (% 00.),

paccUnTHIBAIOT IO (popMyIie

Co = GoK,

(IL3)

12 mpu Cy 215

rac

I11.4 Pa3nocth

S €y <18

SHTAJIBITAHN

npuBeneHHBIMA B Tabmmte [1.1 manabMHz.

1 0
¢nermaruszaropa (H(p -H q)) ONPEAENISIOT B COOTBETCTBUHM C

Ta6numa I1.1
dermaTu3aTop (H}b _ Hg) ) kJI/MOTB ®dnermarusarop (H}b _ H% ) KJIK/MOITD
N, 34,9 CF,CIBr 449,0
H0 43,6 CF;Br 573,0
CO, 55,9 CFCl; 142,0
C.F:Cl; 218,0 CCl4 170,0
CFs 150,0 CF,4 90,0
CHF,C1 110,0 C;H4F;C1 208,0
C.F.ClL, 170,0 C;Hs 216,0
C,F4Br; 830,0 C,FsCl1 200,0
CoF, Cl, 200,0

Ipumep — Pacuer konnentpauuu roprodero C. m paszbasurenss Cy B IKCTpEMAIBHOH TOYKE

oOnacTu BocIutaMeHeHus pH (rermarnzaiun nponana CsHg quokcuaom yrirepona.

Pa3Hocts (H}b—H%), paBHast 55,9 x/lx/monb, Oepyr u3 Ttabmuuel I1.1. Ilo dopmyne (I1.2)

BEIUUCIIAIOT Vy ¢ y4eTOM TOro, 4To TeruioTa oOpa3oBaHms mpomaHa — muHyC 103,85 x/x/Momb, a
ajnabaTuyeckas TEMIIEpaTypa TOPeHHUs] COCTaBOB, OTBEYAIOIIMX SKCTPEMalIbHBIM ToukaM, paBHa 1400

K:

8,097-3+65571-8+103,85

7,96

Vq):

Haxomum C, u Cy o hopmymam (I1.1):
C.=100/[1+2,42 (3 +4)+ 7,96] = 3,86 % (00.);
Cy=3,86 7,96 =30,7 % (00.).




IIPUJIOJKEHUE P
(pexomerndyemoe)

BBIEOP PASMEPOB OTHETACAIIUX KAHAJIOB OTHENIPET PAJIMTEJIEN

P.1 [lns npepoTBpaiieHusi pacnpoCcTpaHeHus INIAMEHH U3 aBapUuilHOrO 00OpYHOBaHUS B CMEXHbIE C
HHUM, a TaKXXe MPOCKOKA IJIAMEHH 4epe3 COPOCHBIC M JbIXaTeNbHBIC KIIAMaHbl B EMKOCTH C TOPIOUYMMH
BEIIECTBAMH  HEOOXOAMMO  MpEeAycMaTpHBaTh  YCTPOWCTBA  OTHENperpaxaeHus  (mamee —
oraenperpaanTenn). KOHCTpyKIuMs OTHemperpaguTenst oOecIeunBacT CBOOOAHBIN MPOXOJ ra3a depes
MOPUCTYIO Cpely, B TO )K€ BpeMs HE MAOMYCKAaeT IPOCKOK IUIAMEHH B 3alUIaeMblii 00beM H3
aBapUITHOTO MPOCTPAHCTBA.

P2 OcHOBHBIM pacYeTHBIM MAPAMETPOM KOHCTPYKIIMH OTHEMPETPAAUTENs SBISIETCS KPUTHICCKHNA
JMaMeTp KaHajla OTHENperpakJaromiero sjueMeHra. [lmamsracsmrylo  CnocoOHOCTh — CiienyeT
paccunThIBaTh MO KAaHATy MAaKCHMAJbHBIX IOMNEPEYHBIX PA3MEPOB, MOCKOIBKY IJIaMs, B MEPBYIO
ouepenib, IPOUIET MIMEHHO 110 3TOMY KaHaly.

P2.1 lnameTp kaHana B HacaJKe U3 OJUHAKOBBIX IIAPHKOB MOXKET IIPUHUMATHLCS B 3aBUCHMOCTH OT
JIaMeTpa [IapUKOB ClieylomuM obpa3oM (tabmuia P.1):

Tabmuna P. 1
Juamerp mapuka, MM | Jlnamerp kanana, MM | Jluamerp mapuka, Mmm | Jlnamerp xaHamsa, 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 JlnameTp KaHasia OTHEIIperpaguTess B BUe OSCIIOpSI0YHO 3achITaHHbIX Konel Pammra Moxer
MIPUHAMATBCS B 3aBHCUMOCTH OT pa3Mepa Koiner Pammra cormacuo Tabmmre P.2:

Tabmuma P.2
Pasmep korer Pamra, | [luamerp kanama, mm | Pasmep koner; Pammra, mm | JluameTp kaHana, MM
MM
15x 15 10 25x25 20
18x 18 15 35x 35 25

P.3 Jlns orHenperpaauTesei ¢ rpaHyJIUpOBAHHBIMY HacaIKaMU PEKOMEHYETCs, YTOOBI MOTIEPEUHBIN
pa3mep Kopiryca OTHENperpamuTelsl MPEeBBIIIal pa3Mep ONHOHM rpaHynmsl He MeHee deMm B 20 pas, a
BBICOTA CJIOS HACAJIKK MPEBBINIANTA AUaMEeTp ee KaHaina He MeHee yeM B 100 pa3.

P4 Kpuruueckuil aumaMeTp KaHala  OTHENPErpa)KJalollero JIeMEHTa Ui
OTHETIPETPaJANTENeHi Ha pe3epByapax OIpeAeIsieTCs BRIPaKCHIEM

d<32,5RTA/S.C,p, (P.1)

rae R — yHHUBepcaslbHas Ta30Bas MOCTOSIHHAS,

T— HavasibHasl TeMIepaTypa ra3oBoi roproueit cmecu. K;

A — TeIIoNpOBOAHOCTH Toproueit cmecu, Br/(MK);

S, — HOpMabHAs CKOPOCTh PACIPOCTPAaHCHUS TUIAMEHH, M/C;

C, — TeImI0eMKOCTh Ta30BOH TOPIOYEel CMECH MPH MOCTOSTHHOM HasiieHnd, Jx/(kr - K);

p — naBnenue roproueii cmecu. [la.

UucneHHbIE 3HAYCHISI KPUTUICCKUX JAUAMETPOB IUIAMATACAIINX KaHAIIOB Ui HEKOTOPBIX HamOoiee
pacnpoCTpaHEHHBIX B IPOMBIIIIEHHOCTH CTEXHOMETPHUYECKUX CMECEH C BO3/IYXOM IIpH aTMOC(HEepHOM
JTABIICHUY ¥ KOMHATHOH TeMIieparype npuBeaeHs! B Tabmuie P.3:

COpOCHBIX

Tabmuna P.3
Cmecu d, Mmm Cmecu d, mm
Ammvuak NH; (mpu T = 425 K) 22,10 Meranon CH,O 2,70
Annnua C:H/N (pu T= 375 K) 2,84 Merunanermies CsHy 2,05
Aneransnerng C,H,O 3,08 Oxcup yrinepoga CO 3,04
Anerunen C,H, 0,85 Oxkcup stunena C,H,O 1,60
Arneron C;HsO 2,45 ITenran CsHi» 2,49




bensun A-72 2,80 IIponan C;Hg
benzon C¢Hs 2,66 [Ipomunen C;Hs
Byran C4Hio 2,49 Ceposogopon CS,
Bununanerar CsHqsO» 5,34 Ctupon CsHs
Bununanerunen C,H, 1,43 Tomyon C;Hs
Bunannxnopun C.H;Cl 2,70 Yaur-cnuput
Bonopon H, 0,89 VYkcycHas kucnora C,HsO
T'excan C¢H,4 2,50 uxnorekcan CeHj,
T'enran C;Hi 3,08 Huxnonentan CsHio
I/I306y1‘aH C4H0 2,74 9T3H CzH(,
W3omnenran CsH, 2,49 Oranon C,HsO
Meran CH, 3,50 Otunen C,Hy

2,60
2,38
0,75
2,66
3,78
2,45
5,59
2,66
4,63
4,63
2,97
1,75

P.5 Jlns ciryqasi, eciau mutaMst IBIDKETCS IO TPYOOTIPOBOJY CO CKOPOCTBIO OOJIbIIEH, YeM HOpMaTbHas
CKOpOCTb, JIOIYCKAaeTCs T0JIb30BaThes BhIpaskeHueM (P.1), Toibko rmpu 3TOM HEOOXOAMMO HOJIB30BaThCs
HE HOPMaJIbHOW CKOPOCTBIO INTAMEHH, a (PaKTHUECKOH (BHIMMON).

IIPUJIOKEHHUE C
(obs13amenvhoe)

BOJAHOE OPOIIEHUE TEXHOJIOI'MYECKHUX AIIITAPATOB

C.1 Jlna mnpemoTBpaimieHUsl yBeJMUEHMs MaciuTaba apapud IpH TOXKAPE TEXHOJIOTMYECKOe
000pyZIoBaHNE TPOU3BOJCTBEHHBIX MPEINPUSITHI JOIDKHO OBITh 3alMIIEHO OT TEIIOBOTO HM3IIy4EHHs
YCTaHOBKaMHM BOJITHOTO OPOIIEHHS (TIOKapHBIMHU J1a)eTHBIMH CTBOJIAMH, CTAllMOHAPHBIMU YCTAaHOBKAMHU
TEIUIOBOM 3alllUTHI).

C.2 TloxapHsle nadeTHbIE CTBOJIBI YCTAHABIMBAIOTCS LTS 3aIIUTHI:

- HApYXXHBIX B3PBIBO- U IOXKAPOOIACHBIX YCTAHOBOK (ISl 3allMThl anmapaTrypbl U 00OpYJOBaHUS,
COZIEpIKAIMX TOPIOYHE T'a3bl, JETKOBOCIUIAMEHSIOIINECS U TOPIOYHE )KUIKOCTN);

- IIApOBBIX W TOPHU3OHTAIBHBIX (LMIMHAPHYECKUX) PE3EPBYapoOB CO CXKIKEHHBIMU TOPIOYMMHU
ra3aMi, JIETKOBOCIUIAMCHSIOIIMMUCS ¥ TOPIOYMMH JKHIKOCTSIMH B  CBIPDHEBBIX, TOBapHBIX M
MIPOMEKYTOUHBIX CKJIanax (mapkax);

- JKeJIe3HOIOPOXKHBIX CIIMBOHANMBHBIX 3cTakas M peunbix npudanos ¢ CYT, JIBXK u XK.

C.2.1 JladeTHBIE CTBOMNBI YCTAaHABIMBAIOT CO CTAMOHAPHBIM ITOJKIIIOYEHHEM K BOIOIPOBOJHON CETH
BBICOKOT'O JIaBJIeHUs. B citydasix, eciam BoIonpoBoA He obecrednBaeT HEOOXOAMMOTO HAllopa M pacxoza
BOJIBI, HEOOXOMMMBIX IJISI OAHOBPEMEHHOH paboTHI ABYX CTBOJIOB, TO OHHU JIOJDKHBI OBITH 0OOPYIOBAHEI
YCTpOHCTBaMH ISl TIOMKJIIOUCHHUS TIEPEABIKHBIX TOXKApHBIX HAacocoB. JladeTHble CTBONBI CiemyeT
yCTaHaBJIHMBATh C HACAJKOW TraMeTpoM He MeHee 28 MM. Hamop y Hacanku momkeH ObITh He MeHee 0,4
MI]a.

C.2.2 Yucno u pacnonoxeHue Ja(eTHbIX CTBOJIOB JUIS 3allIMTHl 000PYIOBaHMS, PACIIOIOKEHHOTO Ha
Hapy>KHOH YCTaHOBKE, OIIPENEISIIOT IpaUyecKd, HWCXOAs W3 YCIOBUM OpOIIEHUs 3allMIIaeMOro
000pyZI0BaHNST KOMITAaKTHOH CTpYeH.

C.2.3 Yucio m pacrnonoxeHue JiadeTHBIX CTBOJIOB JUISl 3aIUTHI PE3epBYapoB B CKJaje (Mapke)
ONpENEISIIOT U3 YCIOBHS OpOLIEHUS KaXKAOro pe3epByapa IByMs cTpysMu. OpolleHue HpOBOAAT
OIHOBPEMEHHO TOPSIIIEH U CMEKHBIX C HEM eMKOCTEH.

C.2.4 Ilpu HaIMYMU CTALMOHAPHOM CHCTEMBI OPOILIECHUS YHCIIO U PACIIONOXEHHUE JTa)eTHBIX CTBOJIOB
OIPENEIAIOT U3 YCIOBUS OPOLLEHMSI pe3epByapa OJHOM CTpyel.

C.2.5 B cpIpbeBBIX, TOBAPHBIX U IMPOMEKYTOUHBIX €MKOCTHBIX napkax ais xpaHeHus CYT, JIBX u
K nadetHple CTBONMBI ClemyeT pacHoiaraTb BHE OOBAJIOBaHMS WM OTPaXKAAIONINX CTEH Mapka, Ha
paccrosiHuM He MeHee 10 M OT OCH CTEHKH HJTH 00BaIOBAHHUSI.

C.2.6 JlaceTHBIC CTBOMNBI YCTAaHABIMBAIOT HA CIICIHATIBHBIX Ja(eTHBIX BBIMIKAX. BricoTa BhIIIEK Iy
3aIUTHI IIAPOBBIX PE3EPBYapOB HE MEHEE 5 M, AJIS 3alIUTHl TOPU30HTAJIBHBIX EMKOCTEH — HEe MeHee 2
M.

C.2.7 JlaceTHBIE CTBOJIBI AJISI 3ALUTHI OTKPBITHIX CIMBOHAINBHBIX 3CTaKal KaKk OJHOCTOPOHHUX, TaK
U JIByXCTOPOHHUX, JOJDKHBI OBITH PACHOJIOXKEHBI ITI0 00 CTOPOHBI 3CTAKa bl C TAKMM PacueTOM, YTOOBI
00€eCTIeunBaIOCh OPOIICHUE KKIOH TOYKM KOHCTPYKIIMH 3CTAKaAbl M JKEJIE3HOAOPOXKHBIX IIMCTEPH MO
BCEH JIMHE CTaKabl IBYMsI KOMITAKTHBIMHU CTPYSIMH.

C.2.8 JlacdheTHBIC CTBOMBI LIS 3aIIUTHI ACTaKa/l JOJDKHBI OBITh YCTaHOBJIEHBI Ha BBIIIKAX BBICOTOH HE
MeHee 2 M, Ha pacCTOSHHM OT 3CTakaJbl M LUCTEpH He MeHee 15 M. B HCKIIIOUMTENBHBIX CIydasx
YKa3aHHOE paCCTOSHHUE MOXKET OBITh YMEHBIIIEHO 10 10M.

C.2.9 3ammTy KOJMOHHBIX aNNaparoB Ha BBICOTY 10 30 M OCYIIECTBIISIOT JIaETHBIMH CTBOJIAMH W
TIEPeIBIKHON TIOKapHOW TeXHUKOW. [Ipm BBICOTE KOJOHHBIX ammapatoB Oomee 30 M WX 3aIIuTy
OCYILECTBISIIOT KOMOMHMPOBAaHHO, a HMMEHHO: 1O BBICOTBI 30 M — JsadeTHBIMH CTBOIAMH H




HepeIBUKHOM MTOYKapHOH TEXHHUKOMH, a Bbinie 30 M — CTAallMOHAPHBIMH YCTAHOBKAMH OPOLIEHHSI.

C.3 B rtex ciyuasix, KOrma 3alllUTa KOJOHHBIX alaparoB JaQeTHHIMH CTBOJIAMH HEBO3MOXKHA
(Memiaror Japyrue amnmaparbl) WM HelelecooOpasHa, WX ClefyeT 3allMIaTh CTalMOHAPHBIMU
YCTaHOBKAaMH OPOILEHUSI Ha BCIO BBICOTY.

C.3.1 Pesepsyapsl ¢ JIBX u IK oObemom 5000 M*> um Gomee HE3aBHCHMMO OT BBHICOTBHI CTEH
pe3epByapoB JODKHBI HMMETh CTallMOHApHBIC YCTAHOBKH OpPOLICHUS BOJOH C BO3MOXHOCTBIO
MOJICOEIMHEHHUS K IIEPEABUKHOM [TOKAPHOU TEXHUKE.

C.3.2 PesepByapsl €O CXIDKEHHBIMH YIJIeBoAOpoAHbIMH Tasamu Hu JIBX, xpamsmummucs mon
JAaBJIICHUEM, JOJDKHBI UMETHh aBTOMAaTUYCCKHUE CTAIIMOHAPHBIC CUCTEMBI OPOIIICHUA BO}IOﬁ.

C.3.3 3amac Bombl I TTOKAPHOM 3alIUTHI TEXHOJIOTHYECKAX YCTAHOBOK, TOBAPHO-CHIPHEBON 0a3HI,
MIPOMEXKYTOUHBIX CKJIAJ0B, CIMBOHAJIMBHBIX 3CTaKaj JODKEH 00ECHEeYMBATH OPOLICHHE 3aIIMUIIAEMOTO
000pYyZIOBaHMSI CTallMOHAPHBIMU YCTAaHOBKAMH M IICPEIBIIKHON IIOKAPHOW TEXHHKOH B TEUCHHE
pacdeTHOro BPEMEHH, HEOOXOAMMOTO JUIS IOATOTOBKH K TYIICHHIO M HEMOCPEACTBEHHO AJISI TYLICHHS
no)kapa. 3arac BOJbl CIIEAyeT XpaHUTh HE MEHEe YeM B JIByX pe3epByapax, PaclioiIOKEHHBIX y HACOCHOH
MIPOTHBOIIOKAPHOTO BOJOCHA0KEHUSL.

C.3.4 Pacxon Bozbl Ha CTAIMOHAPHBIE YCTAHOBKHM OPOIICHHUS JIOJDKEH PUHUMATBCS JUIS:

- OTKPBITBIX TEXHOJOTMYECKHX YCTAaHOBOK — IIO amlmaparaM KOJOHHOTO THIA, WMCXOAS U3 CyMMBI
pacxomoB BOABI HAa OXJAXKICHHE YCIOBHO TOpSINEH KOJOHHBI M CMEXHBIX C HEW KOJIOHH,
PpAacIoNoXeHHBIX HAa PACCTOSIHUM HE MEHee BYX ANaMeTPOB HanOOJbIIeH ropsiel Mk CMEXHOH C Hel;

- TOBApPHO-CHIPHEBBIX M MMPOMEXKYTOUHBIX CKJIaJI0B (TTapKoB) co cepuyeckumu pezepByapamu CYI' u
JIBXK, xpaHsmuxcst O/ IaBICHUEM, Ha OZHOBPEMEHHOE OpOIICHHE YCIOBHO TODSILEro pe3epByapa M
CMEXHBIX C HIM Pe3epBYyapoOB, PACIIOJIOKEHHBIX HAa PACCTOSHUY TUaMeTpa HanOOJbIIEro TOPSIIero uim
CMEXHOTO C HUM pe3epByapa 1 MeHee, a JUIsl TOPU30HTaIIbHBIX — cornacHo Tadmuue C.1.

Tabmuma C. 1 — Ywucno omHOBPEMEHHO OPOIIaeMbIX TOPH30HTAIBHBIX PE3EPBYapOB

Pacnonoxenune O06BeM €MHIIHOTO PE3EPBYapa, M
pe3epByapoB
25 50 110 160 175 200
B omuH psan 5 5 5 5 3 3
B nBa psna 6 6 6 6 6 6

C.3.5 UHTCHCHBHOCTH nmoaavyd BOJAbI Ha  OXJAKACHUC TOBCPXHOCTHU O60py,Z[OBaHI/IH JUJIsL
CTallTUOHAPHBIX YCTAHOBOK OPOLICHUS JOJKHA IPUHUMATLCSA B COOTBETCTBUU C Ta6J'II/II_laMI/I C2uCJ3.

Tabmuna C.2 — VIHTeHCUBHOCTbH OPOIIEHHSI TOBEPXHOCTH 3aIMIIIAEMOr0 000pYyIOBAHUS

Haumenoanue annaparos WHTEeHCHBHOCTH TIOZIA4YX BOJIBI, J1/
(- 0)

Coepuueckne M IUIMHAPHYECKUE PE3EPBYapbl CO CXKMKEHHBIMH
TOPIOUMMH Ta3aMH M JIETKOBOCIUIAMEHSIOIIMMUCSA KUAKOCTSMH,
XPpaHALIAMUCS O] JaBICHUEM:

MTOBEPXHOCTH Pe3epBYapoB Oe3 apMaTypbl 0,1
TIOBEPXHOCTH PE3EPBYApPOB B MECTAX PACIIONOKEHHS apMaTyphI 0,5
[onzemurie n3otepmudeckue pezeppyapbl CYT Ha xaxxap1ii matpyOok (JIroK)
YCTaHaBIMBACTCS OJWH OPOCHUTETD
AT1-12
Amnmnapatel kononHHoro tuna ¢ CYD u JIBXK, naxopmsmuecs mof
JlaBJICHUEM:
C OTMETKH YCTaHOBKHU ammapara 70 oTMeTkH 20 M 0,1
c orMeTkH 20 M U CBBIIIE 0,2
Tabmuma C.3 — HopMmaruBHbIE MHTEHCHBHOCTH IOJAYM BOJBI HAa OXJIAXKAECHHE PE3EpBYapoOB IS

XpaHeHus He(TH U HeTENPOIYKTOB

Bun oxnaxaeHus VHTeHCHMBHOCTD TIOIa9H BOJBI, JI/C HA METP
JUTMHBI OKPYKHOCTH pe3epByapa Tuna PBC

TOpSILLIEr0 | HEeropsiero | MpH Moxape B
00BaI0BaHUU

CrBOJIaMH OT NEPEIBUKHOMN MOXKAPHOH TEXHUKH 0,80 0,3 1,2
Jl1s1 Komery OpoIIeHus TIpH:
Beicote PBC Goiee 12 m 0,75 0,3 1,1




[BoicoTe PBC 12 M 1 MeHbIe | 0,50 | 0,2 | 1,0

C.3.6 Tum, xommuecTBO M OCOOCHHOCTH PACCTAHOBKH OPOCHUTENCH, a TaKkkKe HX PEXHM paboTHI
(maBneHWe TepeN OpOCHTENSAMH, JAWCIIEPCHOCTh PpAacIblia) [JOJDKHBL OBITH  ONPEICIEHBI TpH
MIPOEKTUPOBAHUN CHUCTEMbI OpOLICHHS W3 YCIOBHS PABHOMEPHOIO OpOIIEHHS BCEX 3aIlMIIAEMbIX
MIOBEPXHOCTEH 1 HAJEKHON TEIUIOBOH 3alUThl KOHCTPYKIMI pe3epByapoB M 000PYyIOBaHHS.

C.3.7 Jlns aBTOMAaTHYECKOrO ITyCKa YCTAHOBKHM BOJASHOIO OPOIICHUSI PEKOMEHIYEeTCS NPHMEHATh
3aII0JTHEHHYIO BO3[yXOM HJIM HHEPTHBIM T'a30M MOOYIMTENbHYIO CETh C IOXAapHBIMH HM3BEUIATEISIMU
cnpunkieproro tima o FOCT P 51043. [lapneHne B OOYMTENBHOM CETH CIEMyeT MOIIEPKUBATh HE
menee 0,25 MIla.

C.3.8 U3Bemarenu CHPUHKICPHOTO THMA JUI ABTOMAaTHYECKOTO ITyCKa YCTAaHOBKHM BOASHOTO
OpOILICHUSI PE3epPBYapOB YCTaHABIMBATH BOJM3M MECT C IIOBBIIICHHOH OIACHOCTBIO M BO3MOXKHOTO
BO3JCHCTBHUS IJIAMEHM BO BpeMs Iokapa (B MecTax YCTaHOBKH 3allOPHOH M IPEeIOXPaHHUTEIbHON
ammaparypsl, oroopa npo06, npubopoB KMHII). PaccrosHue ot unsBemareneidl g0 3aluIacMoin
MOBEPXHOCTH WJIM aNlaparypbl He JOJLKHO mpeBbimath 0,5—1 M. PaccrosHue Mexay M3BelIaTensIMU
JIOJDKHO OBITH OT 2 JI0 6 M.

C.3.9 CraunoHapHble YCTQHOBKHM TEIUIOBOM 3aIlMTHI PE3EpPBYyapOB TOBAPHO-CHIPHEBOM 0asbl U
MIPOMEXYTOUHBIX cKnanoB xpaHeHuss CYI u JIBJXK, Haxomdmmxcs moj AaBlE€HHEM, B TOM 4YHCIIE U
n3orepmuyeckoro xpaneHuss CVYI, NOMKHBI MMETh aBTOMATHUYECKOE BKIIFOUEHHE YCTAaHOBKM BOJSIHOIO
OpOILIeHUs] ¢ 00s3aTeIbHBIM TOIUPYIONIMM PYYHBIM ITyCKOM. Py4HOM IyCK OCYIIECTBJISETCS KaK C
MeCTa BO3MOYKHOTI'O TI0XKapa, TaK U JUCTaHIIUOHHO.

C. 3.10 CramuoHapHBIe YCTAaHOBKM TEIUIOBOM 3aIUTHI allapaToB KOJOHHOTO THIA HA HAPYXKHBIX
TEXHOJIOTHYECKUX YCTAaHOBKAX JOJDKHBI MMETh JUCTAHIMOHHBIA Imyck u3 nomemieHuss KUII u pydnoe
BKJIIOUEHHE, PACTIOIOKEHHOE He Oirmke 15 M OT 3ammuiaeMoro 060pyIoBaHusL.

C.3.11 ABromMaTH4yecKHi M AUCTAHIIUOHHBIN IIyCKH YCTAaHOBKH BOZASHOTO OPOIIECHHS PEKOMEHIyeTCs
OJIOKMPOBATH C MIPEKPAIIEHUEM MTOJAUH YITIEBOIOPOJOB Ha TEXHOJIOTHYECKYIO YCTAaHOBKY, CKIIa.

C4 Texuuueckne XapaKTEPUCTHKH IPOTHBOIMOXKAPHOTO BOAOCHAOXKEHHS W KaHAJIH3aIUU
HEOOXOMMO ONPENETATh UCXOAd U3 IMPHHATOW CXEMbI 3aIUTHl TEXHOJIOTHYECKOH YCTAaHOBKH C y4E€TOM
pacdeTHOH NMPOJOIDKUTEBHOCTH OXJIAXKICHHUS 3alIUIIAeMOT0 000PYIOBaHUSL.

I[IPUJIO’KEHHE T
(pexomerndyemoe)

METO/I OIIPEJIEJIEHAA TPEBYEMOM BE3OIACHOM IVIOIIATA
PASTEPMETHU3ALINHN

Hacrosmmit meron npenHazHadeH Uil ONpeneseHUss Oe30IacHOM IUIOMAAW pasrepMeTH3alun
000pyZI0OBaHKsI M MOMEIIEHNH (Takas IJIOIaab COPOCHOTO CEUeHUs NPEJOXPaHUTENBHOIO YCTPOMCTBA,
BCKpPBITHE KOTOPOH B IIpOILIECCE CTOPaHHUsI CMECH BHYTPU OOOPYIOBaHUS WJIM TMOMEIICHHS ITO3BOJISET
COXPaHWTh TIOCTEAHHE OT pa3pyLIeHUs WK JedopMannu), B KOTOPBIX OOpAIAIOTCSl TOPIOYHME Ta3bl,
KHUIKOCTH WIIM TIBUIM, CIIOCOOHBIE CO3/1aBaTh C BO3JYyXOM B3pBIBOONACHBIE CMECH, CTOpAroIye
JIAMUHAPHO WJIM TypOYJIEHTHO BO ()POHTAIIBHOM PEKUME.

Meroq He pacnpocTpaHsieTcs Ha CHCTEMbl, CKJIIOHHBIE K JIETOHallMM WIM OObBEMHOMY
CaMOBOCIIIAMEHEHHIO.

T.1 Cymnocts MeTOa

bezonacHyo monans pasrepMeTH3aiy ONPEAEISIOT [0 pacueTHBIM (OpMy/laM Ha OCHOBE JAHHBIX
0 mapaMerpax oOOpyJOBaHHS, IIOKA3aTeNAX IHMOXKApOB3PBHIBOOIIACHOCTH TOPIOUMX CMeCEH, YCIOBHSX
BO3HUKHOBEHUS U Pa3BUTHS IIPOIIECCa.

Merox ycTaHaBIMBaeT 3aBUCHMOCTh O€30IIaCHOM IUIOIIAAM pasrepMeTH3aluu OT o0beMa
000pyI0BaHKST WM TOMELIEHUSI U MaKCHMaJbHO JOIYCTHMOIO JAaBJICHUS BHYTPU HETO, JAaBICHUSA U
TEMIIEPATYPHI TEXHOJIOTMYCCKOM Cp€abl, TCPMOAUHAMHUYCCKUX ©U TEPMOKMHCTHYCCKHUX IapaMETPOB
TOpIOYEH CMecH, YCIOBUH MCTEUCHUS, CTETIEHH TYpOYJICHTHOCTH.

T.2 ®opmyasl A pacyera 0e30NmacHOil IJIOIIAAW Ppa3repMeTH3AlMH TEXHOJOTHYeCKOro
000pyI0BaHHsI € Ira30MAPOBLIMU CMeCIMHU

T.2.1 be3omacHyro miomans pasrepMeTH3allil TEXHOIOTHYECKOr0 000pYIOBaHMS C Ta30MapOBBIMU
CMECSIMH OIIPEJIEIISIIOT IO CIIEAYIOINM Oe3pa3MepHBIM KPUTEPUAIIbHBIM COOTHOLIEHHSM:

X(Ei-

T o

JUIs1 COCYIOB, PACCHUTAHHBIX HA MAKCUMAJIbHOC OTHOCUTEIILHOC JaBJICHHUE B3pPbIBa 1< Ty < 2 (HpI/I

W =

OTHOBPEMEHHOM BBITIOJTHEHHUH YCIIOBHSA P > 2p’) B 3HaMeHatene Gpopmyis (T.1) comroxuTens ( Ty, —
1) otcyrcTByer, u



X(ne _nm)

\/; , (T.2)

JUTSL COCYZIOB, BBIJIEP)KUBAIOIIMX JIaBJICHUE B3pbIBA B TMAITa30HE OTHOCUTENBHBIX 3HAUCHHH 2 < Ty

W=009-

< T,

B dopmynax (T.1) u (T.2) npussTel cienyromue o0O3HAUeHUs (MHAEKCHI i, U, e, m OTHOCSTCS
COOTBETCTBCHHO K HAaYalILbHBIM MTapaMeTpaM, TapaMeTpaM TOprodell CMEeCH, XapaKTepPUCTHKaM TOPCHUS B
3aMKHYTOM COCYJIC, MAKCUMAJIBHBIM JTOITYCTUMBIM 3HAYCHHSIM):

Pm

Ty =—— — OTHOCHTEIHHOE MAaKCUMAJILHO JIOITYCTHMOE JIaBJIEHUE B COCYJIE, KOTOPOE HE MPUBOIUT
Pi
K ero nedopmanuu 1 (Mian) pa3pylieHuio;
Pm — aOCOMIOTHOE MAaKCHMAJIbHO JIOIYCTMOE JaBJICHUE BHYTPU COCYAa, KOTOpOEe He IPHBOAUT K €ro
nedopmanuu u (unm) paspymenuto. [1a;

pi — aOCOIOTHOE HayaJbHOE JAaBJICHHE IOpIoYedl cMecH B ammapare, IpH KOTOPOM IIPOHUCXOIHUT
WHHULMUPOBaHHUE ropenus, [1a;
p' — aOcoNoTHOE JaBlICHUE B IMPOCTPAHCTBE, B KOTOPOE IMPOUCXOIUT HCTCUECHHWE, B MOMEHT

JIOCTIDKCHUST MAKCHMAJIBHOTO JTaBJICHHS B3phIBA BHYTPH armapara (arMocdepa, OydepHas eMKOCTh U
1.11.), [1a;
Pe N .
Te =—— — OTHOCHTEJIPHOEC MAaKCHMAJIbHOC MaBJICHHC B3phIBA ITaHHOW TOPIOYCH CMecH B
i
3aMKHYTOM COCYIIC;

p. — aOCONMIOTHOE MaKCHMAaJIbHOE aBICHHE B3phIBa JAaHHOW TOpPIOYEil CMECH B 3aMKHYTOM COCYZIE
MpU Ha4aJIbHOM JIaBJIEHUHU cMecH p;, [1a;

E; — xo3ummienT pacumpeHns mpoayKTOB CTOPaHUS CMECH;

X — @daxTtop TypOyIeHTHOCTH, TNPEACTABISIOMNN cOOOH B COOTBETCTBHH C NPHHIUIOM [yH-
MuxensCoHa OTHOIICHHE [IEHCTBUTEIBHON TTOBEPXHOCTH (PpOHTA IJIAMEHH B allapare K IMOBEPXHOCTH
cdeprl, B KOTOPYIO MOXXHO COOpaTh MPOMYKTHI CrOpPaHUS, HAXOIAIINECS B JAHHBI MOMEHT BPEMEHHU
BHYTpPH COCYJA.

Kommnexkc momobust W mpencraBinsieT co00il ¢ TOYHOCTBIO 1O TIOCTOSHHOTO MHOHTEIIS
MPOM3BENICHUE JBYX OTHOMICHWH — J(PQEKTUBHON IUIOMAAN pasrepMeTH3allud K BHYTPCHHEH
MTOBEPXHOCTH C(HEPUIECKOro COCya PaBHOTO 00beMa M CKOPOCTH 3BYKa B MCXONHOM CMECH K Ha4aIbHOU
HOPMAJIBHOM CKOPOCTH TJIAMEHHU:

0,5

1 F (RT, 1
W= 0333 5667 - T (T3)
(36my) "0 v M; Sy,
rae Tc() — YHCJIO «IIHU»,
U — KO3(QHUIIMCHT pacxona MPH HCTCUYCHUM CBEKCH CMECH W (MJIM) TPOJYKTOB CTOpaHHUS uepes

YCTPOMCTBO B3phIBOpa3pekeHus (IpeloXpaHnuTeIbHas MeMOpaHa, KilalaH, pa3repMeTH3aTop H T.I1.);

F — muomanp pasrepMeTusanuu (cOPOCHOTO CeueHus), M2,

V — MakcuMaibHBIH BHYTPEHHHI 00BEeM cocyna, B KOTOPOM BO3MOXKHO OOpa3OBaHHE TOpIOYEH
ra3onapoBoil cMecH, M°;

R — yHuBepcalibHas ra3oBasi moctosiHHasi, papHas 8314 JIx / (kmoub - K);

Tu]. — TemIieparypa roproueit cmecu. K;
M; — MOJIeKyIIsIpHas Macca TOpProYek CMeCH, KI/KMOJIb,
Sui — HOpMaJlbHasi CKOPOCTh PACIIPOCTPAaHEHHUS TUTAMEHH TIPH HaYaJ bHBIX 3HAYCHUSIX TABICHUS U

TEMIIepaTypbl TOpIoYeii cMecH, M/cC.

T.2.2 ®opmymsr (T.1) m (T.2) mMoryr OBITP WCHOMB30BAaHBI KaK UL OMpeNeNieHHs Oe30macHOn
IUTOINAAN pasrepMeTH3aluy F TpH MPOCKTHPOBAHWM aNIapaToB IO MAaKCHMAaJIbHO JOIMYCTUMOMY
OTHOCHTEIIbHOMY JAaBICHHWIO B3pblBA B HeM Ty, (mpsiMas 3ajgada), TaKk W AL ONPEICIEHHS
MaKCHMaJbHO JOIMYCTUMOIO Ha4yaJbHOIO JIaBJIEHUs TOpIOYel CMECH p; 6 ammapare, pacCUMTaHHOM Ha
MaKCUMAaJIbHOE [aBJIEHHE Pm, C Y)KE HMEIONIMMCS COPOCHBIM JIIOKOM IUIOIAJABI0 F, HanmpuMep npu
aHanu3e aBapuit (oOpaTHas 3ajaya).

T.2.3 ®opmysst (T. 1) u (T.2) oxBarbIBalOT BECh Hala30H BO3MOXKHBIX JIaBJIeHHH B 000PYJOBaHUH C
Pa3IMYHOM CTENEHBI0 HETePMETHIHOCTH | <T, < TCo .

T.2.4 TogHocTs ompeneneHus AWaMeTpa COPOCHOrO cedeHHs 1o WHkeHepHBIM (opmynam (T.1),
(T.2) B cpaBHEHHMH C TOYHBIM KOMIIBIOTEPHBIM DPEIICHHEM CHCTEMbI AU(dEpeHIMATBHBIX YpaBHEHUH



JUHAMUKH Pa3BUTHUS B3pbIBa COCTaBIsIeT 0Koso 10 %.

T.3 CreneHb BIAMSHUS PAa3JMYHBIX MapaMeTPoB Ha 0e30MacHYI0 IUIOLIAAb pa3repMeTH3aAlUH
TEXHOJIOTHYEeCKOT0 000PYI0BAHMS € TA30MIAPOBBIMHU CMeECIMU

T.3.1 B HacrosmieM MeTofie pealu30BaH TOAXON K pacyeTy IUIOmaar COPOCHOTO CeveHus,
3aKJIIOYAIOUIMICS B ydeTe BIMSHUS Pa3JIMUHBIX NapaMeTpOB W YCJIOBUI Ha OE30MacHyIo ILIOIIA/b
pasrepMeTH3aly MOCPEICTBOM COOTBETCTBYIOINETO HM3MEHEHHs 3(QeKkTuBHOro 3HadeHHs (haKTopa
TypOyneHTHOCTH (OoTHOLIeHHE (pakTopa TypOyIeHTHOCTH K KoddduimeHTy pacxoza).

T. 3.2 Pacuer Ge30macHOW IUIOMIAAN pa3TepMETHU3AIMH HPOBOIUTCS, KaK IPaBIIIO, JJIS Hamboiee
OMacHBIX (OKOJIOCTEXMOMETPHYECKOTO COCTaBa) CMeced, eciM He J0Ka3aHa HEBO3MOXKHOCTh HX
00pa3oBaHMs BHYTPH 3aIIUIIAEMOTr0 00BEKTa.

T4 3aBucumocth (dakrTopa TypOYJIEHTHOCTH OT YCJOBHH pa3BUTHA B3pbiBa B
TEXHOJOTHYeCKOM O00OpPYIOBAaHMHM ¢ Tra30MapoBbIMH CMeCAMH TPH TOYEeYHOM HMCTOYHHKE
3a:KMTAHUS

T4.1 3aBucumoctp (hakTopa TYpOYICHTHOCTH OT YCIOBHH pPAa3BUTHS TOPEHUs, HCXONI U3
CETOIHSIIHETO YPOBHS 3HAHUM, MOXKET OBITH MPEICTABICHA JUIS TOJIBIX OOBEKTOB (HOPMYIIOH

X:(1+aiV) 1+a2-% a3+a4-w > (T4)

\As Te =2

TIE a;, ds, a3 a4 — IMIUPHUYECKUE KOIPPHUIMEHTHI, onpeaenseMble mo Tadmmie T.1.

Ta6muna T.1— Dmmupudeckue KodpQUIUEHTHI IS pacdeTa (hakTopa TypOysIeHTHOCTH"

VYcnoBus pa3BUTHS TOPEHUS OMnupugeckre K03 OUITEHTH

a; a; as ay
O6bem cocyma ¥V mol0 M?, crenens Herepmernunoctu|0,15 4 1,0 0,0
F/V*% 10 0,25
O6mnem cocyma V 1o 200 m°, 1 <y, < 2:
Ha4aJIbHO OTKPBITHIE COPOCHBIE CEUCHUS 0,00 0 2,0 0,0
HAaYaJIbHO 3aKPHITHIC COPOCHBIC CEUCHUS 0,00 0 8,0 0,0
O6mneM cocyma V 10 200 M3, 2 <, < T, :
HAYaJIbHO OTKPBITHIC COPOCHBIC CCUCHUS 0,00 0 0,8 1,2
HAYAJILHO 3aKPBIThIC COPOCHBIC CEUCHUS 0,00 0 2,0 6,0
O6bem cocyna ¥ mo 10 M%; cTeneHb HErepMETUYHOCTH
F/V® 10 0,04; nanuure cGpOCHOIO TpyOOIIPOBOIA,
1<m,<2:
0e3 OpOIICHUS HCTCKAIOIINX ra30B 0,00 0 4,0 0,0
C OPOLIEHHEM HCTEKAIOIUX ra30B 0,15 4 1,0 0,0

D Jlnst OTCYTCTBYIOIMX B TabIMIIE YCIOBUM pa3BUTHS TOPEHHUs, HANPUMeEpP JUIs OOOPYIOBAHHS
o6bemMoM Gostee 200 M, (akTop TypOYIEHTHOCTH OMPEIENSIOT JKCIEPTHO. B Takux ciydasx (OOBEKTHI
o0beMoM Gosiee 200 M’, OOBEKTHI ¢ BHYTPEHHUMH OSJIEMEHTAMH M CTPYWHBIM M JPYTMMH BHAAMU
3@)KUTaHus, a TaKKe HMHEPIMOHHBIMUA COPOCHBIMH JJIEMEHTAaMHU M T.I.) OIpejelieHne Oe30MacHoM
IUIOIIAMM Pa3repMETH3AIMH CIIEAyeT OCYIIECTBIATh C HCMONB30BAHUEM MPOrPaMM pacyeta THHAMHKH
B3pbIBa

Jlis IoNbIX anmaparoB 00beMoM MeHee 1 M pakTop TypOYIEeHTHOCTH ¥, COCTaBIseT oT 1 10 2.

C pocrom obwvema ammapara (akTop TypOYIEHTHOCTH YBEIHYHBACTCS W JJIS TOJBIX amllapaToB
o0beMom okonmo 10 M* cocraBmser OoT 2,5 10 5 B 3aBHCHMOCTH OT CTENEHH HETEPMETUYHOCTH
(otHOMmEHHKE F/V "% ) anmapara.

Jst cocynos o0bemoM 10 200 M* pasnuuHON (OPMBI ¢ HE3HAYMTENBHBIME BCTPOCHHBIMH BHYTPb
aneMeHTaMu (pakTop TypOYIeHTHOCTH HE TIPEBBIIIACT, KaK MPABHIIO, 8.

T.4.2 Brusaue hopmel anmapara

Jnst anmapaToB ¢ COOTHOLIEHHEM IUTMHBI K JHaMeTpy 10 5:1 MOXXHO cuMTath, 4To (hopMa ammapara
HE BIMSAET HAa 3HaueHHe (pakTopa TypOYIEHTHOCTH, T.K. yBEIMYEHHE HMOBEPXHOCTH IIAMEHH H3-3a €I
BBITSTMBaHMS 110 (opMe ammapara KOMIICHCHPYETCsl YMEHbBIIEHHEM MOBEPXHOCTH B pe3ynbrare Oornee
PaHHETO KacaHWs INTaMEHH CTEHOK COCY/Ia.

T.4.3 BrnusHue Ha4aabHOM repMeTU3alUy anmapara

Jlnst moneix anmaparoB oobemoM 10 200 M ¢ HAYabHO OTKPHITHIMH COPOCHBIMU CEYECHHUSIMH,
HalpuMep JIIOKaM{, 3HaueHue Qaktopa TypOYICHTHOCTH, KaK IpaBWJIO, HE MpEBBILAECT 2, I
anmnaparoB ¢ Ha9aJbHO 3aKPBITHIMA COPOCHBIMU CEUCHUSIMU (MEMOpaHbI, pa3repMeTu3aTopsl U T.1.) HE
IIPEBBILIAET 8.

T.4.4 BiusHue CTENEHU HETepMETUYHOCTH anmapara F/ V%69



VBenuuenue crenenu Herepmeruunoctd F/V %7 g 10 pas or 0,025 mo 0,25, 4To paBHO3HAYHO
YBEIIMUCHUIO TUIOLaau pasrepMern3auuu B 10 pa3 Iyuiss OJHOrO M TOrO e armapara, MPUBOAUT K
BO3pacTanuio (hakropa TypOyneHTHOCTH B 2 pasa (s armaparos 00bemMoM okoso 10 m* ¢ 2,5 10 5).

T.4.5 Brnusaue MakCHMaJbHO [IOMYyCTHMOTO MaBJICHHSA B ammapare (KOppelupyeT C BIHSIHUEM
JIaBJICHUS pa3repMeTu3alun).

Ilpr yBeNMYEHUHM OTHOCHTEIBHOTO MAaKCHMAaJbHO [OIyCTUMOTO IABICHUS BHYTPH ammapara

(mpouHocTH ammapara) B amama3oHe | <T., < 2 daxrop TypOyneHTHOCTH He M3MeHseTca. C poctom

OTHOCHTEITFHOTO MaKCHMAJIBHO JTOITyCTHMOTO JTABICHHS BEIMIE T, > 2 (0 Ty, =TT ) AN HaYaIbHO

OTKPBITBIX COPOCHBIX cedeHuil (pakTop TypOyneHTHOCTH CHIKaeTcs ¢ 2 1o 0,8, st HagalbHO 3aKPBITHIX
— ¢ 8 710 2. DTOT pe3ynbTaT cornacyercst ¢ GU3NISCKUMH MPEACTABICHUSIMHA O TOM, YTO MPH OOJIbIIEM
3HAYEHUH JaBJICHHS, KOTOPOE BBIACP)KMBACT almapar, MEHBIIE IUIOMIaas COPOCHOTO CeYeHHS, a
CJIeNIOBATEIbHO, (PPOHT INIAMEHH MOJIBEPTaeTCsi MEHbIIEMY BO3MYIIAIONIEMY BO3ICHCTBHIO.

T.4.6 BriustHue ycmoBHii NCTECUCHUS

Ecmn wmcredeHne roprodell CMeCH W IPOLYKTOB CrOPAaHUS OCYIIECTBIICTCA dYepe3 COpOCHOM
TPyOOIIPOBOI, PACIIONIOKEHHBIH 32 Pa3TEpPMETU3UPYIOMIMM JJIEMEHTOM U HMCIOMNK JAuaMeTp,
MIPUOIM3UTENBHO PABHEIA AHaMETpy COpPOCHOTO OTBEPCTHS, TO 3HAUEHHE (haKTopa TYpOYICHTHOCTH BHE
3aBMCHMOCTH OT 00beMa cocyma 10 10—15 m* npuHuMaercs paBHbIM 4 (171 COCYIOB CO CTENEHBIO
nerepmeTnarocTr F/V **7 okomo 0,015— 0,035, korma ocHaIIEHHE COCYI0B COPOCHBIM TPYOOIIPOBOIOM
ONpaBAaHO MO COOOP@KEHHUSM pa3yMHOTO COOTHOLIGHHS XapaKTEpHBIX pa3MEpoB cocyga H
TpyOOIpoBOIA) MpH yCIioBuU Ty, < 2.

HpI/I OCHAICHUHN CUCTEMbBI pasrepMeTu3aliui OpoOCUTEIICM WJIU APYTUM aHAJIOTMYHBIM yCTpOﬁCTBOM,
YCTaHOBIICHHBIM B TPyOOTIPOBOZE HETOCPEICTBEHHO 33 Pa3TrepMETH3aTOPOM UIS MMOJAaYM XJIaJareHTa B
WCTEKAIONIYI0 M3 arapara CMech, (akTop TYpOYJIEHTHOCTH NPUHHUMAETCS TAaKUM JKe, KaK Mpu
HCTEUEHNH HEMOCPEICTBEHHO W3 ammapara B arMochepy. DPQeKT HHTCHCH(PHKAMH TOPEHUS B
anmapare mpu cOpoce ra3oB 4yepe3 TpyOOIpPOBOA UCUE3aeT TPH YBEINYSHNUH JIABJICHUS Pa3repMeTH3alnN
1o 0,2 MIla npu HagansHOM nasnennu 0,1 MIla.

T.4.7 Brusaue ycnoBuii pasrepmerusanuil «MTrHOBEHHOE» BCKPBITHE COPOCHOTO CEYeHHS
MIOBHIIIACT BEPOSTHOCTh BO3HWKHOBEHUS BHOPAIIMOHHOTO TOPCHHS BHYTPH ammapara. AMIUTUTYIA B
aKyCTUYeCKOH BOJIHE BHOpaMOHHOTO ropeHus MoxeT nocturats +0,1 MIla. IlepememmBanne cmecH,
HaIpUMep BEHTIIATOPOM, IPUBOUT K YMEHBIIICHHUIO KOJICOaHUH TaBICHUS.

T.4.8 BriusHME IPENSITCTBHNA U TypOYIN3aTOPOB

Borpoc 0 BiAMSHHMM Ppa3IMYHBIX NPEMATCTBHH, PACMOJOKEHHBIX HA IyTH PaCHpOCTPaHEHUS
IUTAMEHH, U TypOYIICHTHOCTH B CMECH Iepell ()POHTOM IUIAMEHH SIBIICTCS ONHUM U3 OIPEACIIIONINX B
BeIOOpe (akropa TypOyneHTHocTH. HambGonee TpaBHIBHBIM METOJIOM OIpeAeNieHusl (akropa
TypOYJIEHTHOCTH TIPH HAMYAW BHYTPH allllapara CIOKHBIX MPENSATCTBHA W TypOYIH30BaHHOW CMECH
MOXKET CUMTAThCSI METOJ, OCHOBaHHBII Ha CPAaBHEHWUM PAacUETHOW M JKCIIEPUMEHTAJIbHOW JAWHAMUKHU
pocTa jaBieHus (3aBUCUMOCTD JIaBICHHE — BPEMs).

Wmerompecs faHHBIE YKa3bIBAalOT, YTO YCKOPDEHHE IUIAMEHH Ha CHELUHAJIbHBIX MPEMSITCTBUIX
JocTuraeT ) = 15 u Gonee yxe B cocynax 06beMoM 0koao 10 m>.

Jnst yrieBoopoJoBO3AYIIHBIX CMeceil TypOyJIeHTHOE PaclpoCTpaHeHUE IJIaMEHH C aBTOHOMHOW
reHepanyeil TypOyJIEHTHOCTH BHYTPH 30HBI TOPEHHUS XapaKTepH3YeTrcsi MaKCHMaIbHBIM (haKTopom
TypOYJIIEHTHOCTH, OKOJIO ), = 4.

[Ipn nCKycCTBEHHO cO34aBacMOi M30TPOIHOM TypOYICHTHOCTH MaKCHMMallbHOE 3HadeHHe (akropa
TypOYIICHTHOCTH TIPY TOYCYHOM 3a)KUTAHWHU HE MpeBbimact 4—6. JlanpHeiiee yBeTUUCHHE CTEIICHU
W30TPOITHOM TypOYIEHTHOCTH IIPHBOJIMT K TallICHUIO [IaMEHH.

I[J'[S[ COCYyIOB CO BCTPOCHHBIMH W IOABMKHBIMH JJICMCHTAMHU, BJIHMAHHUEC KOTOPLIX Ha 3HAYCHUEC
(bakTopa TypOYJIEHTHOCTH HE MOXKET OBITH B HACTOSIIEE BPEMs OLIEHEHO, HallpUMEp C MCIIONb30BaHUEM
JUTEPaTYpHBIX JAHHBIX WIM OSKCIEPTHBIM METOIOM, BBIOOp (akTopa TYpOYIEHTHOCTH JOJDKEH
OTpPaHUYMBATECS CHU3Y 3HaUEHHEM ), = 8.

T.4.9 Koapdunuent pacxona |

Koaddummenr pacxoma | sIBASETCS SMIUPUYECKHM KOI(PPUIIMEHTOM, YYUTHIBAIOIIMM BIIHSIHHE
PCaIbHBIX yCJ'IOBI/Iﬁ HUCTCUCHHUA Ha pacxoa Trasa, OHpCZ[eHeHHBIﬁ IO HU3BCCTHBIM TEOPETUYCCKUM
MOJICJIEHBIM COOTHOIICHHSIM.

Jis mpenoxpaHUTEIbHBIX MEMOpaH M pasTepMETH3HPYIOIINX YCTPOMCTB C HEMOCPEACTBEHHBIM
cOpocOoM MPOIYKTOB cropanusi B armocdepy, kak mpaswio, (L = 0,61. [lpu Hamuumu COPOCHBIX
TpybonpoBomoB WU ot 0,4 mo 1 (Bkmrowas cioydail ¢ Tojade XjagareHra B TPYyOOIPOBOJ
HEMOCPEICTBCHHO 32 MEMOPaHOH ).

3HaueHue KO3(GUIMEHTa pacxoiia BO3pACTAeT B YKA3aHHOM JMAIa30He C YBEIUYEHHEM CKOPOCTH
HCTEYEHHS U TeMIIepaTypbl HCTEKAIOIETO I'a3a ¢ pocToM (hakTopa TypOyIeHTHOCTH.

[IpomsBenenne kodddunreHTa pacxoga Ha IUIOMIANb pasrepMeTH3alud [LF mpencraBisieT coOoit



3 eKTUBHYIO IUIOLIAb pa3repMeTU3aIHH.

T.4.10 Ananor npunnumna Jle [larense-bpayna CoracHo kpurepuansHoMy cooTHomeHuio (T.1)
OTHOCHUTEIIbHOE M30BITOUYHOE JIaBJICHUE

2
T =D~ X | (T5)
uF

Teopernyeckue U dKCIIEpUMEHTAIBHBIE HCCIENOBAHMS MTPOLIECCca CrOPAHUs Ta3a B HETEPMETHYHOM
cocyJie TO3BOJIMIIM YCTaHOBUTH aHaior mpuHiwmna Jle [llarense-bpayna: ra3ommHaMuka ropeHus raza B
HETrepMETHYHOM COCYle pearrpyer Ha BHEIIHEe HM3MEHEHHE YCJIOBHMH IPOTEKaHHs Npolecca B TOM
HaIpaBJICHUH, TIPH KOTOPOM 3((EKT BHEUIHETrO BO3JEHCTBUs ociabsiercs. Tak yBelMUeHHE C LIENBIO
CHWKEHHMs JaBIEHMS IUIomamu pasrepmeruzauuu F, 10 pas B cocyme oObemom mopsaka 10 m?
CONPOBOXKIAETCsl yBeJIMYeHHEM (Qakropa TypOymm3amuu B 2 paza. Dusnyeckoe OOBsICHEHHE
Ha0JII01aeMOoro SIBJICHHS IOCTATOYHO MPOCTOE: C YBEIMYEHHUEM IUIOLIAM Pa3repMeTH3alul BO3pacTaeT
BO3MYIIIAIOIIee BO3JCHCTBUE Ha (PPOHTE MIIaMeHH.

M36bITOUHOE TaBNIeHHE KOPPETUPYET COTIIACHO KPUTEPUATbHOMY cooTHOMIEHHIO (T.5) ¢ oTHOIIEHHEM
(% / W, a me npocto ). Kak moxaszanu UcCIeN0BaHNs, yMEHbIIEHHE Pa3Mepa SUEHKH TypOyIu3UpyrOIIeh
pelIeTKy, TPUBOAAIICH K Bo3pacTaHHio (akrtopa TypOyam3amuu B 1,75 paza (¢ 8 mo 14),
COITPOBOXKIACTCSI CYIICCTBCHHO MEHBIIMM YBEJIHMUCHHEM OTHOIIeHus ) /U — mwmmbs B 1,11 pasa.
CkazaHHOE HEOOXOIMMO YUUTHIBATH NPH (pakTope TypOyIeHTHOCTH ), = 5.

T.5 OnpenesieHne HOPMAJILHONH CKOPOCTH PACTIPOCTPAHEHUS NJIAMEHH H TEPMOAMHAMMYECKHX
1apaMeTpoB

T.5.1 HopmanbHast CKOPOCTh XapaKTepU3YeT PEAKIIMOHHYIO CIIOCOOHOCTh TOPIOYMX Ta30BBIX CMECel
mpu (QpPOHTANBHBIX peXHMax TopeHus. Hambomee mepCreKTUBHBIM SBISIETCS IKCIEPUMEHTAIBHO-
pacyeTHbI METOJ ONTHUMH3AlMK, IO3BOJSIONIMI OIpeNesITh HOPMAJIBHYIO CKOPOCTH B OoMmOe
MTOCTOSIHHOTO 00beéMa B IIMPOKOM [HAra3oHe Temreparyp W gaBieHuil. Merox m3noxern B [OCT
12.1.044.

Bxomsamas B kpurepuanbnbie cootHomenus (T.1) m (T.2) B cocraBe Komiurekca AHOpPMaNbHas

CKOpPOCTH pacCIipOCTPpaHCHUA IJIaAMCHU Sui OpU AaBJICHUN U TCMIICPATYPEC, COOTBCTCTBYIONIUX HAYa Ty

pa3BUTHS TIpOLiECCa TOPEHHS, MOXET OBITh ONpEAeNieHa SKCIIEPUMEHTANBHO WM B35iTa U3 HAYIHO-
TEXHUYECKOW JIMTEPATyphl, MPOLIEAIIEH OLEHKY JOCTOBEPHOCTH INPUBEICHHBIX B HEW NaHHbIX. Eciun
JIaHHBIE 110 HOPMAIILHON CKOPOCTH NPH XapaKTEPHBIX I TEXHOJIOIMYECKOro MpoLecca NAaBICHUS p H
Temneparype 7' OTCYTCTBYIOT, TO B OTPAaHMYEHHOM JIUAINIa30HE SKCTPAIOJSALNUN MOKHO BOCIIOIb30BaThCS
JUTSL OLICHKH (hOPMYJIIOit

n T m
Su =Su, L=, (To)
po ) | To
e Sy, — M3BeCTHOE 3HAYCHHE HOPMATBHOI CKOPOCTH TIPH JIABNICHUH po 1 Temmepatype To;

1 ¥ m — COOTBETCTBCHHO OapUYECKUI U TEMIICPaTypHBIA TOKA3aTEeIH.

B mmamazome maBmemmit or 0,04 mo 1,00 MIla m Temmeparyp ot 293 mo 500 K mms
CTEXMOMETPHUYCCKIX CMecel MeTaHa, MpoNana, rCKCaHa, TeNTaHa, alleTOHA, H30IpOoIaHoia U OeH30Ma ¢
BO3/IyXOM OapHyecKuil OKa3aTellb ¢ POCTOM JaBJICHUS M TEMIIEPaTypPhl CBEXKEH CMECH YBEITMUMNBACTCS H
HaxomuTcs B muanazoHe oT 3,1 mo 0,6. [Ipu 3HaueHWSX IOaBICHUS W TEMIICPATYphI, ONU3KHX K
aTMOoCc(epHbIM, OapUYecKHi W TEeMIICPaTypHBIA IMOKA3aTeld I TOPIOYMX MapOBO3IYIIHBIX CMecei
MOTYT OBITh IPUHSTHI B IEPBOM MPUOIMKEHIUH COOTBETCTBEHHO paBHbIMU 1 = -0,5 u m = 2,0.

T.5.2 Tepmomunamudeckue mnapameTpbl Ei, T, Y, ONpEenensioT TePMOAUHAMHUYECKHM pacyeToM,
HampuMep Ha KOMITBIOTEpax M0 U3BECTHBIM METOAMKAM.

Koa¢p¢unment pacmmpenns E; paBeH 1o ornpeeieHuto

M; T,
M, T,

i

rae ’Tbl u Mbi — COOTBCTCTBCHHO TEMII€pATypa U MOJICKYIpHAd Macca MNPOAYKTOB CropaHUs

rOpIOYen CMECH.
MoneKyIpHy 0 Maccy CMECH HIIealbHBIX ra30B M, KI/MOJIb, ONPEACIISIOT 10 (hopMyrie

rac ]V[J 1 Nj — COOTBCTCTBCHHO MOJICKYJIIpHAsA MacCa U MOJIbHAA JOJISL j-FO KOMITIOHCHTA CMECCH.
KOS(l)qJI/IIII/ICHT paclImpeHnd MOXKET OBITh TaKKE OIIpEACIICH U3 HpI/I6J'II/I>K€HHOFO YpaBHCHUA



(T8)

Tabmuma T. 2 — Pesymbrartel pacyera 3Ha4eHHH Te,Ys, Ei Tbi u S, I HEKOTOPBIX

CTEXMOMETPHUYECKHX Ia30MapoBBIX cMecel npu HadansHOM faBineHuu 0,1 MIla u temneparype 298,15
K

T'oprouee Dopmyna Qer, % 00. . T E; Tb4 S., M/c
Meran CH,4 9,355 8,71 1,25 7,44 2204 0,305
[ponan CsHs 3,964 9,23 1,25 7,90 2245 0,320
n-I'ekcan CsHis 2,126 9,38 1,25 8,03 2252 0,290
u-I'enran C7Hie 1,842 9,40 1,25 8,05 2253 0,295
Aneron C;HqO 4,907 9,28 1,25 7,96 2242 0,315
Mzomponanon C;HsO 4,386 9,34 1,24 8,00 2220 0,295
Benson CeHs 2,679 9,30 1,25 7,99 2321 0,360

B Ttabmuue T.2 mpuBeneHBl pacCUMTAaHHbIE HA KOMITBIOTEpPE 3HAYCHHUS TEPMOIMHAMHUYECKUX
MapaMeTpOB Ui HEKOTOPHIX CTEXHOMETPUUCCKHX Ta30MapoBhIX CMECeHl B MPEANOIOKCHHH, YTO
MIPOIYKTBI CTOPAHHUS COCTOAT U3 CIEAYIoNHX 19 KOMIOHEHTOB B ra3oBoil daze: H,, H,O, CO,, N, Ar, C,
H, O, N, CO, CH4, HCN, O,, Os;, OH, NO, NO,, NH;, HNO;. CrexuomeTrprdeckas KOHIEHTPAIHI

TOPIOYETO Q¢r B BO3YXE CPEAHEH BIAKHOCTH ONPEAEISUIach 10 U3BECTHOU (popmyre

Por = (T9)
T 4.84453+1° ’
e P — crexuomerpuuecKuil KO3((UIMEHT, pPABHBI KOJIMYECTBY MOJIEKYJ KHUCIOPOJA,

HEOOXOMUMBIX JJIsi CTOPAHUS OHOW MOJIEKYJIBI TOPIOYETO.

I[J'IH MHOTOKOMITOHECHTHBIX CMECEH M CMeceﬁ, IPOBEACHUEC PACUYCTOB IO KOTOPBIM IO TEM WJIU MHBIM
NPUYMHAM BBI3BIBACT TPYIHOCTH, OIPEHENCHHE MAaKCUMAJIBHOTO OTHOCHTENBHOIO MAABICHHS T, a
crienoBaresbHo, U Kodduumenta pacmmpenus E; no ¢opmyne (T.8) mpoBoasT MO COOTBETCTBYIOLIEH
meromuke [OCT 12.1.044.

T. 6 ®opmynnl s pacyera 0e30macHOi IIOMIATM pa3repMeTH3ALUH 00OPYIOBAaHUS H
NoOMelleH i, B KOTOPBIX 00palaercsi ropoyas nblib

T.6.1 Pacuer Ge3omacHOM TUTOMIaTM pa3repMETH3AIMH HHU3KOMPOUYHBIX 3aMKHYTBIX 000JIOUYeK, He
BEIIEP)KUBAIONTIX M30bITOUHOE HaBieHue cBoime 10 klla, mponsBomures mo Gopmyre

F=CF, /PY2. ., (T.10)
roe F — Oe3omacHas IUTOMIaNb pasrepMeTH3aluy (CyMMapHas IUIOMIanb JIETKOCOpachIBaEMBIX

HOKPBITHIA), M?;

C — xoHcTaHTa, onpexaenseMas 1o tabummne T.3;

Fs — miomans BHyTpEeHHEN OBEPXHOCTH 3aMKHYTOM 0G0JIOUKH, M?;

Pmax u — MakCHMaJbHO JOIYCTUMOE HM30BITOYHOE JABJICHWE B3pHIBA IBUIM B 3alIUIIAEMOM
o0beMe MpH HATMYUX UCTEUCHUS Yepe3 cOpocHbIe oTBepeTHs, Klla.

VYpoBeHb B3pBIBONIOKAPOOIIACHOCTH MBUIM 3aBHCUT OT HMHJEKCAa B3pHIBONOXKapoornacHocTH Ky u
ompenensiercs mo tabmure T.4.

Tabmuma T.3 Tabmuma T4
YpoBeHb C, kIla"* Jluana3oH 3HaYEHU UHIEKCA YpoBeHb
B3PBIBOIOKAPOOMACH B3PBIBONOKAPOONACHOCTH TBLIH, | B3PBIBOMOKAPOOTIACHOCT
OCTH MbUIU MIla - m/c U TIBLIN
1 0,26 0<Ky,<20 1
2 0,30 20 < K, <30 2
3 0,51 30 <K, 3

VienpHas Macca JIErKocOpacklBAEMOro MOKPBITHS, Kak IPABUJIO, HE JODKHA IpeBbImarh 4,0 Kr/m>2.

T.6.2 Pacuer Ge3omacHOW TUTOMIAMU pa3TepPMETH3ANNU BBHICOKONPOYHBIX 3aMKHYTHIX O00OJIOYEK,
HaXOIIUXCS TOA JABICHUEM, ONM3KUM K aTMOC(EpHOMY, BBIAEPKHMBAIOLINX H30BITOYHOE IAaBICHHE
ceie 10 kIla, mponsBomutes o popmyre

F=aV%%° 987K ) (0,01P

C
max Ll) ’



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

b =0,978 exp(-0,001037 P.);

¢ =-0,687 exp(0,00223 Ps,);

K, — WH7EKC B3pbIBONIOXKapoonacHocTy mein, MIla - m/c;

P,,, — u30BITOUHOE JaBJICHUE BCKPBITHS COPOCHOTO ceucHus, klla;

V — 00BeM 3aIUIAeMOl eMKOCTH, M°.

Oo6unactps npuMeneHus pacyera 1o popmyse (T.11)

L/D<S5;

1 <V <-1000;

10 < Pmax u < 200;

5 <Ky <60;

P, > 5;

Pmaxu - P, >5

95 <P; <120,

rre L, D — COOTBETCTBEHHO JIMHEWHBIN U TIOTIEPEYHBIN pa3Mephl 000JIO0UKH, M;

P; — aOconmoTHOE HayalbHOE JABJICHHWE TOPIOYEH CMECH B ammapare, Mpu KOTOPOM ITPOMCXOIHT
WHHIMKpOBaHKe ropenus, klla.

VienpHas Macca 3aMopHOro 3JIEMEHTa, KAk MPaBWiIo, He JOJbKHA mpeBocxomuth 12,0 kr/m?. Ipu
HEOOXOMMOCTH YCTaHOBKM COpPOCHBIX KaHAJIOB WX JAWAMETp IOJDKeH OBITh HE MEHee IuaMeTpa
COpPOCHOT0 OTBEPCTHSI P MUHUMAaJIBHOW JUIMHE U KOJIMYECTBE U3TMOOB. YCTaHOBKAa COPOCHOIO KaHalia
TIPUBOJIUT K CYIIECTBEHHOMY POCTY TpeOyeMoil BeMIuHbI Pmax u.

T.7 ®opmyasl pis pacdyera 0e30macHON IUIOINATM pa3repMeTH3alMH 000pPYIOBaHMA U
MOMeIleHHI1, B KOTOPBIX 00paInaloTcsi THOPpUAHBIE CMECH

Jyist ruOpHIHON B3PBIBOOIIACHOM CMecH (TOPIOYETo ra3a ¢ FOPIOYCH MBUIBIO) pacdyeT BeayT 1o Oolee
OIMacHO# KOMIOHEHTE (0OBIYHO Ta3y).

IIpumep

JanHble 1iis pacuera

TexHomornueckuii anmapar o6bemoM 12 M* paccuntan Ha MakCHMalbHOE U30BITOUHOE HaBnenue 0,2
MIla (abcomornoe nasnenue 0,3 MIla) u npennasHaueH ajst paboThl IPU aTMOC(HEPHOM JIABICHUH C
cofieprKaIlel aleToH peakMOHHOW Maccod. Ammapar uMeer pyodamky oborpesa (80 °C). Heobxommmo
OIpeseNuTh 0e30MacHyl0 IUIOLIaab pasrepMeru3anvd. HopmanbHas CKOPOCTh pacHpOCTpaHEHHs
IUTaMEHN HamOoee OMAcCHOW CTEeXHMOMETPHUCCKOW aIleTOHO-BO3AYIIHONH CMeCH MpH aTMOC(hepHOM
nasnenun u temmeparype (298 K) cocrasnser 0,32 m/c. CnenioBaTensHO, IpH TEMIIEpaType B ammnapare
80 °C (353 K) makcumanbpHas HOPMaJbHAas CKOPOCTh PACHpPOCTPAaHEHHS IUITAMEHH B COOTBETCTBHH C
(T.6)

S.= 0,32 (353/298)* m - ¢! = 0,45 m/c.

Jis cTexnoMeTpuyeckoi aleToHO-BO3AYIIHON cMecH . = 9,28; E; = 7,96; M; = 58 - 0,05 + 28 -
0,95 = 29,5 xr/momb. Tak kak Ty, = 0,3/0,1 = 3 mpeBblmaetT 3Ha4eHHWE 2, TO U BBIYMCICHUS
0e30macHO IUIONIAAM pa3repMETH3allMh BOCIOJB3yeMCsl KpuTepuanbHbiM cootHoueHuem (T.2).

Bripakenue s komruiekca nonodust W B coorsercteuu ¢ (T.3) u onpeneneHHBIMU 3HAYCHUSIMU Sui u
M; MOXeT OBITh 3aIIMCaHO B BHJIE
W= 1 _ uF 8314-353. 1
3/36-3,14 120667 295 045

rae F— miomans pasrepMeTH3aut, M2,
CrnenoBarensHO, KpuTepransHoe cooTHomeHue (T.2) oTHOCHTEN HO ' MOXKHO 3amicaTh B BHIE

28 —
peX 09 (928-3) 0% .

no 28 77,96 u

C yBeNMYEHHEM CTENEHH HETEPMETHIHOCTH COCyna 06beMoM okoso 10 m® F/V**7 or 0,025 no 0,25
3HaueHue (akTopa TypOYICHTHOCTH Bo3pacTaeT oT 2,5 mo S. Ipeamonoxkum, uto )y, ~ 2,5 mpu W = 1.
Ilpy >TOM MHHUMAaNbHas IUIomans pasrepMmermsamuu F = 0,175 M%, a smaumt F/V* = 0,03.
ITocnennee moATBepXKAaeT, uTO 3HadeHHWe (akrTopa TypOYIEHTHOCTH BBIOPAaHO MPABHIBHO.
JeiicTBUTENBHO, €cay OBl MBI MIPEATIOIOKIIIH, YTO ), = 5, TO MONy4IHIH OBl CIMIIIKOM HHU3KOE JUIS TaKOH
cTeneHy TypOylneHTHOCTH 3HadeHue F/V7 = 0,06 (Bmecto 0,25). Wrak, Ge3omacHas ILIOMIANb
pasTepMETH3aIMA COCTABISAET B AaHHOM ciaydae 0,175 M2, 9TO paBHO3HAIHO COPOCHOMY OTBEPCTHIO
nuametpom 0,47 m.

~28uF |

HPUJIOJKEHUE YV
(pexomenoyemoe)



TPEBOBAHHSA K IPOTUBOIIOKAPHBIM ITPETPAJIAM

VY1 K npoTuBOMOXKapHBIM TperpajaM OTHOCAT MPOTHBOMNOXKApHBIE CTEHBI, IEPEropoJKH,
MIEPEKPHITHSA, 30HBI. TaMOYpPBI-IIUTIO36], IBEPH, OKHA, JIIOKH, KJIaraHbl.

O6nacTs MpUMEHEHUs IPOTUBOINOXKAPHBIX Hperpan ycraHosieHa B CHull 2.01.02 gactu 2 [I]. V2
Tuns! IPOTHBONOMKAPHBIX HPETpaj M UX MUHUMAJIBHBIC TPEIENIbl OTHECTOMKOCTH CIIEIyeT MPUHUMATh
mo Tabmume Y.1. IlpoTuBOmOXKapHBIE  CTEHBI, IEPETOPOAKH, MEPEKPHITHSA, KOHCTPYKIHUHU
MPOTHBONOXKAPHBIX 30H W TaMOYpOB-IILUTIO30B, a TaK)k€ 3allOJIHEGHHE CBETOBBIX IIPOEMOB B
MIPOTUBOMNOKAPHBIX Iperpagax JODKHBI BHIIONHATHCSA U3 HETOPIOYMX MaTepHaoB.

Tabmuma V.1
[IporuBomnoXXapHbIE MTperpasl Tun npoTHBOMOXKapHBIX MuHUMaIBHBIN Tpenen
TIPErpaj] Win X 3JIEMEHTOB OTHECTOMKOCTH
MPOTHBOIIOKapHBIX
Iperpaj Win ux
JJIEMEHTOB, 4

IIpoTuBOIOXKAPHBIE CTEHBI 1 2,50

2 0,75
[IpoTuBoOMIOXKAPHBIE EPETOPOIKU 1 0,75

2 0,25
[IpoTtnBOMIOXKAPHEIE TIEPEKPHITHS 1 2,50

2 1,00

3 0,75
[IpoTuBOMOXKApHEIE ABEPU U OKHA 1 1,20

2 0,60

3 0,25
IIporuBomnoxapHsie BOpOTA, JIIOKH, 1 1,20
KJIaIaHbl 2 0,60
TaMOypHI-TILTO3BI
OneMeHTHI TaMOypOB-1ILTIO30B:
TIPOTHBOIIOXKAPHBIC TTEPETOPOIKU 1 0,75
MPOTHUBOMNO)KAPHBIE TTEPEKPHITUS 3 0,75
TIPOTHBOIIOXKAPHBIC JBEPH 2 0,60
[IpotuBomoxapusie 30HHI (cM. 3.13) 1 -
OJIeMEHTHI IPOTHBOIIOKAPHBIX 30H:!
MIPOTUBOIOXKAPHBIE CTEHBI, OTAEIIAIOLIUE 2 0,75
30HY OT IIOMEILCHUIT MOKapHBIX OTCEKOB
MPOTUBONOXKAPHBIE TEPErOpOAKH BHYTPH 2 0,25
30HBI
KOJIOHHBI - 2,50
MIPOTHBOIIOKAPHBIE EPEKPBITHS 3 0,75
SJIEMEHTBI OKPBITHS - 0,75
HapYy)KHbIE CTEHBI - 0,75

HOHyCKaeTCﬂ B TIPOTUBOIIOKAPHBIX JBEPAX M JIIOKaxX IMEPBOro0 M BTOPOro THUIIOB IPUMEHATH
JIPEBECUHY, 3AIUIIEHHYIO CO BCEX CTOPOH HETOPIOUMMH MaTepHajlaMy TOJIIMHON He MEeHee 4 MM WU
MO/IBEPTHYTYIO [IIYOOKOW NPONHMTKE AHTUIHMPEHAMH WM JPYroil OrHe3alluTHOW 00paboTke,
00€eCTIeuNBarOILEH €€ COOTBETCTBUE TPEOOBAHUAM, ITPEABSIBIIEMBIM K TPYIHOTOPIOUNM MaTepUaiaM.

HOHyCKaeTCﬂ B KQUCCTBE MPOTHUBONOKAPHBIX MMPUMEHATH MEPETOPOJAKU U3 TUIICOKAPTOHHBIX JIMCTOB C
KapKacoM M3 HETOPIOUMX MaTephalioB, C MPEIeTIOM OTHECTOHKOCTH He MeHee 1,25 ¥ I meperopomok
nepBoro tuna u 0,75 4 — ISl Ieperopoiok BTOPOTO THIA. Y3IIBl CONPSDKEHHS ITHUX TEPETOPOIOK C
JIPYTUMH  KOHCTPYKLUMSIMU JOJDKHBI HMETh MpeneN OrHectokocty He MeHee 1,25 u 0,75
COOTBETCTBEHHO.

V3 Ilpenen orHecTOMKOCTH NMPOTHBONOXKAPHBIX ABEped M BOpOT ciedyer ompenensts no 'OCT
30247.2, a mpoTUBONOKAPHBIX OKOH, MOKoB ¥ KiamaHoB mo 'OCT 30247.0 u TOCT 30247.1. IIpn
9TOM TIPEACNIbHBIC COCTOSIHUS 1O OTHECTOMKOCTH JUISi OKOH XapaKTEPU3YIOTCSI TOJNBKO OOpYIIEHHEM U
MIOTepeH TUIOTHOCTH, @ AJIsl TIPOTUBOIIOXKAPHBIX ABEPEH JTU(PTOBBIX MIAXT — TOJIBKO TEIUION3OINPYIOIIEH
CIOCOOHOCTBIO U MOTEPEH INIOTHOCTH JIBEPHOT'O TIOJIOTHA.

Y4 B npoTHBONOXKAapHBIX CTEHaX IIEPBOTO M BTOPOTO THIIOB CJEAyeT MperycMaTpuBaTh
MIPOTUBOIOXKAPHBIE ABEPH, BOPOTa, OKHA U KJIallaHbl COOTBETCTBEHHO NEPBOTO M BTOPOrO TUIIOB.



B mpotuBonoxapHBIX IEPEropoaKax MEpBOro THUMA CIeAyeT MpeAycMaTpUBaTh MPOTHUBOIOXKAPHBIE
JIBEpH, BOPOTA, OKHA U KJIATIAHBI BTOPOT'O TUIIA, & B MPOTHBOIIOKAPHBIX IIEPErOPOAKAX BTOPOTO THIIA —
IIPOTUBOMNOXKAPHBIE ABEPH U OKHA TPETHETO TUIIA.

B npoTHBONOXXapHBIX MEPEKPHITHAX IEPBOTO THUIIA CIEAyeT IPUMEHATH MPOTUBOIIOXKAPHBIE JTIOKH U
KJIalaHbel TEPBOr0 THUIIA, a B IPOTHBONOXKAPHBIX MEPEKPHITUAX BTOPOTO M TPETHErO0 TUIOB —
IIPOTUBOIOKAPHBIE JIFOKH U KJIallaHbl BTOPOI'O THIIA.

V.5 TlpoTuBONOXKapHbIE CTEHBI JIOJKHBI ONMUparThcsi Ha (yHIaMEHTHl WM (QyHIaMeHTHbIE Oalku,
BO3BOJMTBCS HA BCIO BBICOTY 3aHUS, IIEPECEKATh BCE KOHCTPYKLIUU U TAXKH.

[IpoTtuBOIIOXKApHBIE CTEHBI JOIYCKAETCS YCTAaHABIMBATh HEITOCPEACTBEHHO HAa KOHCTPYKIIMH KapKaca
3[aHUS] UM COOPYKEHHs, BBIIIOTHEHHBIE U3 HETOPIOUMX Marepuanos. [Ipu 3TOM mpenen orHeCTONKOCTH
Kapkaca BMECTE C €r0 3all0JJHEHUEM U y3JIaMU KPETUIEHUH J0JDKEH ObITh He MeHee TpeOyeMoro mpezesna
OTHECTOMKOCTH COOTBETCTBYIOIIETO THITA IPOTHBOIOKAPHON CTEHBI.

V.6 IIpoTnBomOXapHBIE CTEHBI JODKHBI BO3BBIIIATLCS HaJ KPOBIEH: HE MeHee 4eM Ha 60 cM, eciu
XOTs OBl OZIMH W3 BJIEMEHTOB YEepIadHOrO WM OecuepadHOro IMOKPHITHS, 332 MCKIIOYEHHEM KpPOBIIH,
BBINIOJIHEH M3 TOPIOYMX MaTepuayioB; He MeHee yeM Ha 30 cM, eciaM 3JIEMEHTHl YepAayHOro WIIN
OecyepaadHoro MOKPHITHS, 32 UCKIIIOUYEHHUEM KPOBJIH, BBIITOJIHEHbI N3 TPYAHOTOPIOYMX MaTEepUalIOB.

IIpoTuBOMOXKApHBIE CTEHBI MOTYT HE BO3BBILNIATHCS HAJ KPOBIEH, €CIH BCE AIEMEHTHI YEPAAuHOTO
i Gecuep1aqyHOI0 TIOKPHITHS, 32 MCKIFOYEHHEM KPOBIIH, BHIIIOIHEHB! U3 HETOPIOYMX MaTEepUalIOB.

V¥.7 IIpoTHBONOXKAPHBIE CTEHBI B 31aHUAX C HAPYKHBIMH CTEHAMH, BHIIOIHEHHBIMU C TIPUMEHEHHEM
TOPIOYUX WM TPYAHOTOPIOUMX MATEpUAIOB, NOJDKHBI IEpECceKaTh 3TH CTEHBI U BBICTYNATh 32 HAPYKHYIO
IUIOCKOCTh CTEHBI He MeHee ueM Ha 30 cm.

IIpu ycTpoiicTBE HapyXHBIX CTE€H HU3 HEIOPIOUMX MAaTepUalioB C JIEHTOYHBIM OCTEKJIEHHEM
MIPOTHBOIIOKAPHBIE CTEHBI JIOJDKHBI Pa3feiiaTh ocTekieHue. [Ipm 3ToM nomyckaercs, 4TOOBI
IIPOTUBOIOKAPHAs CTeHA HE BBICTYIANa 32 HapyXXHYIO IUNIOCKOCTh CTEHBI.

V.8 Ilpu pa3zeneHuy 31aHUS Ha TOKapHBIE OTCEKU IIPOTHBOIOKAPHOW JOJDKHA OBITH CcTeHa Oolee
BBICOKOTO M OoJiee MIMPOKOro orceka. JlomyckaeTcs B HapyKHOH 4YacTH TNIPOTHUBOIIOKAPHOM CTEHBI
pa3MmenaTth OKHa, JBEPH U BOPOTa C HEHOPMUPYEMBIMH IIpe/ielaMi OTHECTOMKOCTH Ha PACCTOSHUM HAJ
KpOBJIEH MPUMBIKAIONIEro OTCeKa He MEHee 8 M I10 BePTUKAIM M HE MEeHee 4 M OT CTEH 110 TOPHU30HTAIIH.

Y9 B npoTHBONOXXapHBIX CTEHAX JIOMYCKAaeTCsl YCTpaWBaTh BEHTHJIALMOHHBIE M JIBIMOBBIC KaHAJIBI
TaK, 4TOObl B MECTAaX HMX Pa3MELICHUs NPEAeN] OTHECTOMKOCTH MPOTHBOMOXXKAPHOM CTEHBI C Ka)KHOH
CTOPOHBI KaHana ObLI HEe MeHee 2,5 4.

VY. 10 IlpotuBONOXXapHBIE TEPErOPOIKH B IIOMEUICHHAX C IIOJBECHBIMU IOTOJIKAMH JOJDKHBI
pa3menaTh IpOCTPAHCTBO HAJl HUMHU.

V.11 Ilpu pa3MerieHuy NPOTHBONOKAPHBIX CTEH WIIM MPOTHUBOIOKAPHBIX IMEPETOPOIOK B MECTAX
NPUMBIKAHUST OJHOM 4YacTH 3[aHUs K JAPYrod IOA YIJIOM HEOOXOOMMO, 4YTOOBI PACCTOSHUE IO
TOPH30HTAIIN MEXy OMMKaHIINMK TPAaHSIMH [IPOEMOB, PACIIONIOKEHHBIX B HAPYKHBIX CTEHAX, OBLIO HE
MeHee 4 M, a YJaCTKH CTE€H, KAPHU30B U CBECOB KPBIII, MPUMBIKAIOIINE K IPOTHBOIIOKAPHOH CTEHE MIIN
MIepEropoJIKe 0] YIJIOM, Ha JJTMHE HE MeHee 4 M ObUIM BBINOJIHEHBI U3 HEroprounx marepuanos. I1pu
pacCTOSHHM MEXIy YKa3aHHBIMH MpoeMaMH MeHee 4 M OHH JODKHBI OBITh  3aIlOJHEHEI
MIPOTUBONOKAPHBIMU ABEPSIMH UM OKHAMU BTOPOTO THIIA.

V. 12 TIpoTuBOMOXapHbIE MEPEKPBITUS HOJDKHBI IPUMBIKATh K HAPYXHBIM CTE€HAM, BBIIOJIHEHHBIM
13 HEroplovMx MarepHuajoB, 0e3 3a30poB. IIpoTHBONOXapHBIE MEPEKPHITHS B 3JaHUSX C HapYKHBIMHU
CTEHaMH, PaclpOCTPAHSIOIIUMH OrOHb, M C OCTEKIEHHEM, PACHOIOKEHHBIM B YPOBHE MEPEKPBITHS,
JIOJDKHBI TI€PECEKaTh 3TU CTEHBI U OCTEKJICHHE.

V. 13 lomyckaercs B ciy4asx, npegycMorpeHHblx B CHull 2.01.02 vactu 2 [1], ans pazaenenus
3[aHUs Ha TIOXKapHBIE OTCEKHM BMECTO MPOTUBONOXKAPHBIX CTEH INpeayCMaTpUBaTh MPOTHBONOXKApHBIE
30HBI IEPBOI'O THIIA.

[IpoTuBomnoXapHasi 30Ha MEPBOrO THUIA BBINOJIHAETCA B BUJE BCTaBKH, pasJeisrolleil 37aHHe IO
Bcell mmMpHHE (JUIMHE) M BBICOTE. BcraBka mpexacTaBisier co0Oi yacTh 37aHHs, 00pa30BaHHYIO
IIPOTUBONOKAPHBIMUA CTEHAMH BTOPOTO THUIA, KOTOPHIE OTACISIOT BCTABKY OT IIOXKapHBIX OTCEKOB.
IuprHa 30HBI JOKHA OBITH HE MeHee 12 M.

V.14 B mnomemeHusIX, pacrojoKEeHHBIX B TIpeieiax MPOTHBOMOKAPHOW 30HBI, HE JOMYCKaeTcs
MIPUMEHATh MM XPaHUTh TOPIOYME Tra3bl, JKUIKOCTH W MaTepHajbl, a TakKXke IpeaycMaTpuBaTh
MIPOLIECCHI, CBSI3aHHBIE C 00Pa30BAHUEM T'OPIOYMX IIBLICH.

JlonmyckaeTcs B NOKPBITUM IPOTUBONO)KAPHOW 30HBI IMPUMEHATH YTEIUTUTETb U3 TPYIHOTOPIOYMX
MaTepHaIoB ¥ KPOBIIO M3 TOPIOYNX MAaTEPHAJIOB C YIeTOM TpeboBaHU Y.6.

B npoTuBoIoKapHBIX CTEHAX 30HBI JOMYCKAaeTCS YCTPOWCTBO MPOEMOB IPH YCIOBUHU MX 3aMONTHEHUS
B COOTBETCTBHU C Y. 17.

V. 15 KoHCTpYKTUBHBIE PEIICHHS IIPOTHBONOXKAPHBIX 30H B COOPYXKEHHUSIX CIICAYeT MPUHUMATh IO
CHulII 2.09.03 [2].

V. 16 IlpotuBomnokapHbIe CTEHBI M 30HBI JOJDKHBI COXPAHATH CBOM (DYHKIMM MPU OZHOCTOPOHHEM
0OpYIIEHNH TPUMBIKAIOIINX K HUM KOHCTPYKIIHH.

V. 17 B npoTuBONOXKapHBIX Mperpagax IOMYCKAETCs MpeayCMaTpUBaTh MPOEMBbl IPU YCIOBUU HX



3aMOIHEHUsI NPOTUBONOXKAPHBIMU BEPSIMH, OKHAMHU, BOpOTaMH, JIOKAMM U KalaHAMM WIH TpU
YCTpOiicTBE B HUX TaMOypoBILTI030B. O0LIas Ioaib MpoeMoB B IPOTUBOIIOKAPHBIX Mperpanax, 3a
WCKITIOYCHUEM OTrpaXKACHHH JUQTOBBIX IIAXT, HE JODKHA HpeBblmarh 25 % UX IUIOMIAAH.
[IpoTuBOMIOKApHBIE ABEPH W BOPOTA B IPOTHBOIOKAPHBIX IMPErpafax MODKHBI MMETh YIJIOTHEHHS B
NPUTBOpaxX W IPHUCIOCOONICHHUS MJIsl CcaMO3akpbiBaHHA. [IpOTHBONOXKApHbIE OKHA JIOJDKHBI OBITh
HEOTKPBIBAOIIIMHUCH.

V. 18 JlBepu TamMOypOB-IILIIO30B CO CTOPOHBI TIOMEIICHHU, B KOTOPHIX HE MPUMEHSIOT U HE XPaHAT
TOPIOYHE Ta3bl, )KUAKOCTH U MaTepHaibl, a TAKKe OTCYTCTBYIOT IIPOLIECCH, CBSI3aHHBIE C 00pa30BaHUEM
TOPIOYMX IIBIJICH, JOMYCKAaeTCs BBIIONHATH U3 TOPIOYMX MAaTepHasioB TOJMIIMHOM He MeHee 4 cMm u 6e3
mycToT. B TamOypax-murio3ax cliemyeT MpeaycMaTpiBaTh MOMIIOpP Bo3ayxa B coorBercTBHH co CHwull
2.04.05 [3].

V. 19 TIportuBonoxapHble CTCHBI, 30HBI, a TAK)KE IPOTHBOIOMKAPHBIE TIEPEKPHITHS IEPBOTO TUIA HE
JIOIyCKaeTCcs MepeceKarh KaHaIaMH, IIaXTaMd W TPyOOIPOBOAAMH sl TPAHCIIOPTUPOBAHUS TOPIOYMX
ra30- U MbUICBO3IYIIHBIX CMECEH, TOPIOUHX KHUIKOCTEH, BEIIECTB M MaTepHasIoB.

Y20 B wmecrax mepecedeHHs NPOTHBONOXKAPHBIX CTCH, IPOTUBOIOXKAPHBIX 30H, a TakKkKe
MIPOTHBOINIOKAPHBIX IEPEKPHITHHM TEPBOrO0 THIMA KaHAIaMH, IIaxTaMd M TpyOompoBomamu (3a
HCKJTIOUYEHUEM TPYOOIIPOBOZOB BOJIOCHAOXKEHNS, KaHAIM3alWH, TAPOBOTO M BOASHOIO OTOIUICHUS) IUIS
TPAaHCHOPTUPOBAaHMUA Cpel, OTIMYHBIX OT YKa3aHHBIX B Y. 19, ciemyer mnpexycMmaTpuBath
aBTOMAaTHYECKHE yCTPOICTBA, NPEJOTBPAILAIONINE PacIpOCTPaHEHHE IPOAYKTOB TOPEHHS MO KaHaJaM,
HIaxram 1 TpyOOIpOBOaM IpH TIOKape.

VY21 Orpaxnaronye KOHCTPYKIMH JH(TOBBIX IIAXT, TOMEIICHHUS MAIIMHHBIX OTICICHUH JTH(TOB,
KaHaJIOB, HIAXT W HUII JJI TPOKJIAJKM KOMMYHHKAIMH JOJDKHBI COOTBETCTBOBATh TPEOOBAHMSIM,
IPEABSABISIEMBIM K IPOTHBONOKAPHBIM IEPErOPOKAM IEPBOTO TUIA U IMEPEKPHITUSM TPETHETO THIIA.

[Ipn HEBO3MOXKHOCTH YCTpPOMCTBA B OTPXACHHSX JU(TOBBIX HIAXT MPOTUBOIOXKAPHBIX JIBEper
CIlelyeT npeycMaTpuBarh TaMOyphl WIIM XOJUIBI C IPOTHBOINOXKAPHBIMH ITEPEropoJKaMy IepBOro TUIa u
MIEPEKPBITHAMHU TPETHETO THIIA.

I[IPUJIO)KEHUE ©
(pexomeHndyemoe)

TPEBOBAHMS K OTHE3AIIMTE OIr'PAKJIEHUI TEXHOJIOT MYECKOI'O
OBOPYJOBAHMUA

@.1 Orre3amuTa NpeAHa3HAYCHA IS TOBBIIEHNS (PaKTHUECKOTO TPEZIEa OTHECTOHKOCTH 3KPaHOB,
MEXaHHYECKUX  YCTPOWCTB  3alIUTBl  TEXHOJNOTMYECKUX  MPOEMOB,  (yTIsIpoB, pe3epByapoB,
TpyOOIIPOBOJOB, STAXKEPOK, paM, IEKTPOIPOBOIOK U T. 1. DTa 3aada BHINOIHACTCS KOHCTPYKTHBHBIMA
Merofamu  (IUTyKaTypHBaHHWEM, HPUMEHEHHEM OOIMIIOBOK) M HCIOJIB30BAHHEM TEIUIO3ALIUTHBIX
9KPaHOB U3 OOJICTYCHHBIX COCTABOB (TTOKPBITHS, BCIIYUYHBAIOIINECS KPACKH U JIAKH).

®.2 BpIOOp afeKBaTHOTO METOAA OTHE3ANINTHI KOHCTPYKIIMHA, KOHKPETHOTO OTHE3aIIUTHOTO
Marepuaja WIM COCTaBa CJEAyeT MPOBOJUTh C YYETOM KOHCTPYKTHBHBIX, OSKCILTyaTal[HOHHBIX,
TEXHOJOTHYECKUX W TEXHUKO-)KOHOMHYECKHX (DAaKTOPOB, MJOMYCTUMOM BEPOSITHOCTH OTKa30B
OTHE3aIIUTEHI.

@®.3 B TexHWYECKHX YCIOBHMSAX HA HCIOJL30BAaHHE OTHE3AIIUTHBIX ITOKPHITHH MJOJDKHBI OBITH
YCTaHOBJIEHBI CIIEIYIOIINE XapPaKTEPUCTUKH:

- THII 3aIIMIIAeMOH KOHCTPYKIIMH U €€ PACIIONOXKEHNE B TIPOCTPAHCTBE;

- TpeOyeMBblii Ipeies OTHECTOMKOCTH 3allMIIaeMOro 3JIeMEHTa, OTBEYAIOIETO PACUETHOM aBapHy;

- TpeOyeMblii CPOK OKCIUTyaTallid OTHE3alUThl, IPHHUMAEMbBI paBHBIM CPOKY OSKCILTyaTalluu
000pyIoBaHKs (10 KalMTaJIbHOTO PEMOHTA) WIIM YCTaHABJIMBACMBIN 3aKa34YMKOM C Y4ETOM KOHKPETHBIX
ycJioBUil (PYHKIIMOHMPOBAHHUSI 000PYIOBaHMS;

- BHUABl HArpy30K, [EHCTBYIOIIMX Ha 3alIMIIAaeMbIi 53JIeMEHT (CTaTHYeCKHe, IMHAMHUYECKHE,
ceiicMuyeckue);

- TEMIIepaTypHO-BI&KHOCTHBIC YCJIOBHS DKCIUTyaTalldM W TPOM3BOJACTBA pabOT MO OTHE3alIHTe,
BJIaro- U atMoc(hepoCcTOMKOCTh OrHE3aIINTHOTO COCTAaBa U MaTepuala;

- CTENEHH arpecCHBHOCTH OKPYKAIOLIEH cpeisl MO0 OTHOUIGHWIO K OTHE3aIlluTe M MarepHaly
KOHCTPYKIIMM, a TaKXKe CTElEeHH arpecCCUBHOCTH Marepuajla OTHE3alUThl [0 OTHOIIEHUIO K
KOHCTPYKIIWH;

- JOIIYCTUMOC YBCIIMUCHUC HAI'PY3KH Ha KOHCTPYKIUIO 3a CYHET MACChl OTHE3AIUTHI;

- 9KOJIOTHYECKHE U 3CTETHUECKUE TPEOOBAHMUS K OTHE3AIIUTE.

Bei6op onTHManbHOrO COCTaBa OTHE3ALIMTHl CIEAYeT MPOBOAUTH C YYETOM TpeOOBaHMS
SKOHOMHYECKOH 3(P(EeKTHBHOCTH CHCTEMBI MokapHOH OezomacHoctr cormacHo ['OCT 12.1.004 (1.4)
WIN W3 YCIOBHS HOPMHPOBAHUS TIPEAENBHON BEPOSTHOCTH BO3HMKHOBEHHS pPa3BUTHIX MOXKapoB,
YCTaHaBIMBAEMOH HOPMAaTHBHBIMH JOKYMEHTaMH Ha COOTBETCTBYIOIIIE TEXHOIOTHUECKUE MPOLIECCHI.

®.4 I oTHE3amUTHl TEXHOJIOTHIECKOro 000pynoBaHus 3P (QeKTHBHBI BCITYIHBAIONIHECS TOKPBITHS,



COYCTAOIIHE TEIUIOMOMIONIAIONINE U TEIION30IUPYIOIINE CBONCTBA, TPEOOBAHUS K KOTOPHIM H3JI0KEHBI
HUXE.

®.4.1 TpeOoBaHUsI K SKCILTYaTAIIMOHHBIM XapaKTEPUCTUKAM

®.4.1.1 TlokpeITHe NOMKHO pa3pabaThIBaThCSI U COOTBETCTBOBATH TEMIIEPATYPHO-BIKHOCTHBIM
YCIIOBUSIM OJIHOTO W3 BapUaHTOB, MPUBEACHHBIX B Tabmmie O. 1.

Tabmuna @.1
BapuasT skcruyarayn TemmepaTypHO-BIaXHOCTHBIE YCIIOBHS

VHuBEpCATbHBIN Temneparypa + 50 °C. OTHOcUTeNIbHAs BIAKHOCTb
BO3IyXa 10 98 %

Coopyx€eHHE C HCKYCCTBEHHBIM KIMMaTOM Temmeparypa or 5 mo 35 °C. OrtHocuTenbHas
BIIQXKHOCTB Bo3zyxa 10 80 %

Jomyckaercs KPaTKOBPEMEHHOE MOHMKEHHE

TeMmmeparypsl (B TedeHue 4erbipex daco) ao 0 °C u
MOBBIIICHHUE BIAXKHOCTH 10 98 %

®.4.1.2 dusnko-MeXaHUYECKHE CBOMCTBA OTHE3ALIUTHOIO BCIYYHMBAIOIIETOCS MOKPBITUS JOKHBI
o0ecreunBaTh COXpaHeHHe ero paboTOCIIOCOOHOCTH B YCIIOBUSIX BO3ACHCTBHSA:

- BUOpalMK ¢ aMIUTATYIOU BUOpOyckopenuit g0 30 m/c* B muanasone uactor ot 0,5 mo 100 I,
MEXaHUYECKUX YHAPOB C MAKCHMAlbHOM aMIUIMTYIoi uMmmynbca 10 150 wm/c?  (omHOKpatHOE
Bozaelicteue). dopma wummynsca— TpeyronbHas. JlnuTenbHOoCcTh uMMIylbca oT 5 gmo 10 Mc.
JnuTensHOCTh HapacTaHUs UMITyJIbca — 1 MC.

®.4.1.3. OrHe3ammMTHOE MOKPHITHE JOJDKHO OOecTieynBarh TPaHCIIOPTHPOBAHUE B YKYIOPKE BCEMH
BHIAMH TPAHCIIOpTa 0e3 OrpaHUYEeHUs] CKOPOCTH M PaCCTOSHUS.

@.4.2 Texunueckue TpeOOBaHUS

®.4.2.1 IlokpsITHE JOIHKHO 0OeCTIeunBaTh TpeOyeMble OrHECTONKOCTD 3alUIIAeMbIX KOHCTPYKIHA 1
IpeAenbl pacupocTpaHeHHuss OorHd 1o HuM B coorBercTBuM co CHull 2.01.02 [1] um npyrumum
HOPMATHBHBIMH JIOKyMEHTaMH.

®.4.2.2 TloxpeITHE TOIDKHO OTBEYaTh TPeOOBAHMSIM, IPHUBEICHHBIM B Tabimie D.2.

Tabmuma ©.2
OCHOBHOI1 NTOKa3aTenb 3HaueHue Meron ucnbITaHUR

1 IIpounocTh IUIEHKH Ipu yrmape no npudopy Y-1A, cm, ne|20 I'OCT 4765
MeHee
2 Anresus mo MeTOAy pelleTyaTbiX HaJlpe3oB, Oami, He MeHee |1 I'OCT 15140
3 TBepmocTb IUICHKK IO MAsTHUKOBOMY 1pubopy M-3, yci. ex.,|0,15 I'OCT 5233
HE MeHee
4 Koa¢dunmeHt BcriyurnBaHusi, pas, He MEHee 10 Cornacno @.4.4

@.4.2.3 Tlokpeitne 1omwkHO OBITh TprbOOcTOMKIM U pyHTUIHIHBIM 10 OCT 9.049 1 TOCT 9.050.

@.4.3 IN'apaHTHHHBII CPOK

@.4.3.1 T'apaHTHIHBIA CPOK XpaHEHHS MTOKPHITHS — He MeHee 6 Mec (B KOMIIOHEHTaxX, B YKYIIOPKE).

@®.4.3.2 TapaHTHHHBIA CPOK CIYXObI MOKPHITHS, HAHECEHHOTO HAa KOHCTPYKIIMIO, NOJDKEH OBITh
pPaBeH pacueTHOMY CPOKY IKCIUTyaTallil OOOpPYIOBAaHUS (O KaMMTAIFHOTO PEeMOHTa), HO He MmeHee 10
JIET.

lapaHTHIHBINA CPOK MOATBEPIKAACTCS METOIOM YCKOPEHHBIX KIIMMATHIECKUX HCTIBITAHHH.

@.4.4 Meton mpoBepkr ko3 PHUIINEHTa BCITYIUBAHNS OTHE3AIIUTHOTO TIOKPBITHS

®.4.4.1 KosduumeHT BCIydUBAHUS ONPEICISAIOT ITyTEeM BCIIYYHBAHHS IOKPHITHS, HAHECEHHOTO
TOJIMHOW | MM Ha METaJUTHYECKYIO TuracTuHy pazmepom 100 x 100 mwm.

®.4.4.2 BerryunBaHUe TOKPBITHS TPOBOJLIT B TepMOIIKady ¢ BBIICPKKOH 00pasiia mpyu TeMIiepaTrype
600 °C B TeueHne 5 MUH.

®.4.4.3 Koapduiment BermyunBanus Ky ONPEAENAIOT KaK OTHOIICHNE TOJIIMHBI BCIYYEHHOTO CIIOS
h X ICXOTHOH TONIIMHE TOKPHITUS F1o:

Ky =h /he.

W3MEpeHHe TONMIMHBI Closg /iy TIPOBOAAT IITAaHTEHOMPKYJIEM B TpeX CEYeHMs X obpasna.
KoaddurmenTs! BCryurBaHus ONPEAEISIOT KaK cpeHeapru(METHIECKOe TPEeX U3MEPEHHH.

®.4.4.4 TpeboBaHHus NPUIOKEHUSI HE PpacIpOCTPAHAIOTCS Ha OOOpYIOBaHHE CIICHHUAIBLHOTO
Ha3Ha4YeHMs: 00OpYIOBaHKE ISl TPOM3BOJICTBA M XPAHCHHUS B3PBHIBUATBHIX BEIECTB, XPAaHEHHS TOPIOUMX
MIPOIYKTOB CIIEIMAILHOTO Ha3HAYEHHs, 3aIUTHBIX COOPYKEHUH I'PaXk/1aHCKOH OOOPOHEI U T. II.



HIPUJIO)KEHUE X
(pexomeHndyemoe)
3AIIUTA TEXHOJOTUYECKHUX IMTPOLHECCOB YCTAHOBKAMMU
MHOKAPOTYUIEHUSA

X. 1 Bpi06op OrHETyIIAIINX BEUIECTB M COCTABOB JJIS TYIICHHS TIOXKapOB HEOOXOIUMO IPOBOIUTH B
COOTBCTCTBUHU C JAHHBIMU Ta6.HI/II_[I)I X 1

TexHHKO->KOHOMHUYECKOe OOOCHOBaHHE IMPHHSITOrO PEIICHUS JODKHO 0a3upoBaThCs HA aHaIN3e
TIO’KaPHOUW OMACHOCTH C Y4ETOM (DM3HKO-XUMHUYECKHX CBOHCTB 0OpaIaromuxcs B MPOU3BOACTBEHHOM
mpolecce BEIECTB U MaTepHAaIoB.

Tabmuma X.1— Knaccndukanus noxapos

Kiacc XapakTepucTHKa Toprode cpenpl mim | PexoMeHtyemble OTHETYIIAINE COCTaBbI 1
nokapa ropsilero o0ObeKTa CpEACTBa
A OObIYHbIE TBEpIbIC TOproYMe MarepHaibl|Bce BUABI OrHETYyIIANMX CPEACTB (TOIBKO
(mepeBo,  yromp,  Oymara,  pe3WHa,(Ha Ha4YaJIbHOW CTaJUH), BOJOICHHBIC
TEKCTHJIbHBIE MaTepUAaIIbl U JP.) OTHETyIIAIle  BEIIeCTBa, BoJa  CO
CMa4uBaTesIMU
B loproure »xuaKocTH H TUIaBsiiuecs Ipu|PacnbuieHHas Boja, BCe BUJIbI BOJOIIEHHBIX
HarpeBaHUM MaTepuayibl (MasyT, OEH3HH,|COCTaBOB, COCTaBbI Ha OCHOBE
JaK¥, Macja, CHHPT, CTeapHH, Kaydyk,|TaJOTreHalKHIIOB, TIOPOIIKH,
HEKOTOpble CHHTETHYECKHE MaTepHalibl U |Tra30a’po30JIbHbIE COCTABHI
Ap.)
C loproune rasel  (BOZOPOH, AalleTHJICH,|['a30BbIe COCTaBbI: HHEPTHBIC pa30aBUTEIH
YTIIEBOIOPOBI U 1Ip.) (N, COy), TaJIOTEHOYTIICBOOPO/IBL,
MOPOIIKH, BOJA a’pO30JILHOTO paciblia ¢
mobaBkaMd u 0e3, Boma Kak CPEICTBO
OXJIAXKJICHNUS, Ta30a3P030JIbHBIE COCTABBI
D Meramnel 1 WX CIDiaBbl (Kanwi, Harpui, |[lopomkwm (mpu CHOKOHHOM momadye Ha
ATFOMUHHHA, MarHui) TOPSIIYIO TTIOBEPXHOCTH)
E ObopynoBaHue 0] HANPsHKEHUEM Iopomiku, CO,, XJIa[IOHBI,
ra30a3p030JIbHBIE COCTABBI

X.2 Tun u napaMeTpbl YCTAHOBOK TIIOXKAPOTYHICHUS CJIICAYET BI)IGI/IpaTL B COOTBCTCTBHU C
HCﬁCTByIOMHM HOPMATHBHBIM JOKYMCHTOM 110 HpOTI/IBOl'IO)KEIpHOﬁ 3alIruTC BZIaHI/Iﬁ u COOpy)KeHHﬁ.

P eKOMeHI[yeMLIﬁ NMEPCUCHb HOPMATUBHOTO TOKYMCHTA MMPUBC/ICH B Ta6J'II/IHe X.2.

Tabmuma X.2
Tun ycraHOBOK Ornerymamiee BemiecTBo | Crocod moxKapoTyIIeHus HopmarusHblii
(cocTaB) JIOKYMEHT
YcraHoBKu BogstHOTO(Boma  (kommaktHas — w|Ilo mmomamu, moxanssbli|[OCT P 50680;
TTOXKAPOTYIICHHS pacTbUIeHHAS) IO TUTOIIAIN I'OCT 12.3.046;
CHullI 2.04.09 [4];
YcraHoBku napoBoro| BomsHoit map OOBeMHBIH T'OCT 12.3.046
MIOXKAPOTYIIECHHS
YcraHoBku neHHoro| PactBopbl Ilo mmomamu, moxambHbN [['OCT P 50800;
N10KapOTYLICHUS nieHooOpazoBarenei no miomany, JoxanbHel|T'OCT 12.3.046;

Mo 00beMy

CHulT 2.04.09 [4];
CHulT 2.11.03 [5]

YcranoBku mopoikoBoro| Oruerymanuye o mmomamu, mo o6wvemy,| OCT 12.3.046;

MOKapOTYIICHHS MOPOIIKOBBIE COCTaBbl  |JoKanbHBIA mo rmomtany, [[OCT 26952
JIOKATBHBINA TI0 00BEMY

YcranoBku ra3oBoro|l'azoBeie cocTaBbI O6bemubli, tokansHbi 10| [OCT P 50969;

TOKapOTYIICHHS o0beMy I'OCT 12.3.046;

CHull 2.04.09 [4]




YcranoBku a3po307bHOTr0| A3po3oiu coueii| OObeMHBII I'OCT 12.3.046;

MIOYKapOTYIICHUS LIEJIOYHBIX u CHull 2.04.09[4];
IEJIOYHO3EeMEIIbHBIX HIIb 21-94 [6]
METaJJIOB

[Tpumewyanne — JlomyckaroTcsi K IPUMEHCHUIO YCTAaHOBKH MOXKAPOTYIIECHHS, HE OTPAKEHHBIE B JJAHHOM
NPWIOKEHUH, TI0 Pa3peIICHHI0 OPraHOB TOCYJAPCTBEHHOIO MOKApPHOTO Haja3opa UIs KOHKPETHOTO
TEXHOIIOTHYIECKOT0 IpoIiecca

IIPHIIO)KEHHE 1]
(pexomenoyemoe)

TPEBOBAHUSA K CPEJICTBAM IOKAPHOM CBSI3U 1 CUTHAJIU3AIIAA

II.1 ITpon3BoACTBEHHBIE, AAMUHHUCTPATUBHBIE, CKJIAJCKHE U BCIIOMOIaTeNbHbIEC 3/1aHHs, HapYyKHBIC
YCTaHOBKH, CKJIaJbl (MTapKK) U CIMBOHAIMBHBIC ICTaKajbl JOJDKHBI OBITH 000PYIOBaHBI M3BELIATEIIMHI
ANEKTPUUECKON MOXKApPHON CUTHATIM3AIUK AJIs BbI30Ba MOXKAPHOH OXpaHblL.

. 2 U3pemiarenu 5>J€KTPUYECKON TMOXKApHOM CUTHAIM3alMK OOLIET0 Ha3HA4YEHHs CiedyeT
yCTaHaBIMBaTh:

- Ui 30aHui kareropuit A, b 1 B — cHapyxu 371aHuil y BBIXOJOB Ha PacCTOSHUU He Oojee yeM
yepes 50 m;

- Ha HApY)KHBIX YCTAaHOBKAX M OTKPBITHIX CKJIafax kareropuil A, b u B — 1no nepumMerpy ycTaHOBKH,
ckiaaa He 6osee ueM yepes 100 m;

- Ha cKiagax (Mapkax) TOPIOYMX Ta30B, JITKOBOCIUIAMEHSIOIIMXCA U TOPIOYMX KHIKOCTEH - T10
nepuMeTpy odBastoBanust He Oosiee yem yepe3 100 m;

- Ha CIMBOHAIIMBHBIX JCTAKaNaX CXKMKEHHBIX YIIIEBOJOPOIHBIX Ta30B, JIETKOBOCIUIAMEHSIOIIUXCS U
roprounx kuaKocTeit — vepe3 100 M, HO He MeHee ABYX (Y JIECTHHUIL JJIs1 OOCTYy)KUBAHUS ICTAKaN).

Pyunble moXapHblE W3BEIIATENM YCTAHABIMBAIOT HE3aBHCUMO OT HAIWYMA U3BEIlaTeneh
aBTOMATHYECKON MOKapHOW CUTHAIM3ALIHUH.

.3 V3Bemarenn SIEKTPUYECKOM TIMOXKAPHOH CHUTHANHM3AlMKA OOMIET0 Ha3HA4YeHHS CICIyeT
pacronarath Ha PacCTOSIHUM HE MEHEE 5 M OT IPaHHIIbl YCTAHOBKH WJIM 0OBAJIOBaHUS CKIIAJA.

I1.4 IlpuemHbIe CTAaHIMU MOXKAPHOW CUTHAIM3ALUU CIIEAYET YCTAHABIUBATH B 3[aHHSIX MOXKAPHBIX
JIeTo.

II. 5 IIpom3BOACTBEHHBIC W CKJIQJICKUE 37aHHS JOJDKHBI OBITH 00OpPYJOBAaHBI AaBTOMATHYECKUMHU
CpeICTBAMH TIOXKAPOTYIICHUsI W CHTHAIM3AIMK O mokape B coorBerctBuu co CHull, mepeunsmu,
yIBepkAeHHbIMU MunucrepcrBamu u BenoMctamu ¢ I'Y T'TIC MBJI PO, I'occtpoem P®D, u apyrumu
HOPMAaTUBHBIMU JOKYMEHTaMHU.

IIPUJIOKEHHUE 111
(obs13amenvhoe)

METOJ PACHETA UHANBUAYAJIBHOI'O U COUAJIBHOT'O PUCKA IS
IMPOU3BOJCTBEHHBIX 3JAHUU

1.1 CymHnocTs MeTOAa

HaCTOfIH_IPIﬁ METOZ YCTaHaBJIMBACT MOPAAOK pacy€Ta MHANBHUIAYAJIbHOIO U COMAJIBHOI'O pUCKa HJIA
nepconana. III.1.1 IToka3zaTereM OIlEHKM WHAWBUAYANIbHOTO M COLMANBHOTO PUCKa JUIA MEpCcOoHaIa Ha
00BEKTaxX SBISIETCS BEPOSTHOCTH BO3ACUCTBUS P, omacHbIX ¢akTopoB mnoxapa (O®DII), mepedeHnb
kotopseix onpenenen 'OCT 12.1.004.

L. 1.2 BepostHOCT Bo3neicTBus ODII onpenenstoT A1 ToKapoOnacHOW CUTYAIUH, TIPA KOTOPOH
MECTO BO3HHMKHOBCHHA IIOXKapa HAXOIUTCA Ha INECPBOM IJTaXKE BOIH3U OTHOTO M3 DBAKYallMOHHBIX
BEIXO/IOB U3 3[aHUS (COOPYKCHHUS).

II1.2 OcHOBHBIE pacyeTHbIE 3aBUCHMOCTH

III.2.1 YpoBeHs obecrieueHnst 6€30IMaCHOCTH JIFOACH MPH MMoXKapax OTBEYaeT TPeOyeMOoMY, SCITH:

Qs =Qp> (IIL.T)

rae Qb — HOPMHUpYeMblii HHAMBHIyalbHbIH puck, Qf = 10 rox’;

Q. — pacyeTHbIH HHANBUIYATbHBIN PHCK.

Hopmupyemslii HHIMBHalbHBIA PUCK Q) NPUHMMAIOT B COOTBETCTBHH C HACTOSIIMM CTaHIAPTOM.

[1.2.2 PacueTHBI WHAWBUAYATHHBIA PUCK QQ, B KOKIOM 37aHHH (IIOMEIICHWH) PACCUUTHIBAIOT 11O
opmyie
Qn - Qu Pup (1 - PJ) (1 - Pll,a)- (mz)



rae Qn — BEpOSTHOCTD M0Xapa B 37[aHUHU B TOJ;

Py, — BepOSTHOCTB IPUCYTCTBHUS JIFOJICH B 31aHKH, IIPpU padoTe:

0,33 — B 0/1HY CMeHY;

0,67 — B 1BE CMEHEI;

1,00 — B Tpu cMeHBI;

P, — BeposATHOCTB 3BaKyalMy JIOLEH;

P, — BeposiTHOCTb 3 PEeKTHUBHOMN PabOThI TEXHUUYECKUX PEILICHUH TPOTHBONIOKAPHOI 3aIlIUTHI.

1I1.2.3 BeposiTHOCTE 3BaKyauu P, paccunTeiBatoT o opmyie

P,=1-(1-Psn)(1-Pus). (1I.3)

rae P, — BEpOATHOCTH IBAKYAIMH 110 9BAKyallHOHHBIM ITyTSIM;

P, s — BEpOSATHOCTB 3BaKyallUH 110 HAPYKHBIM 3BAKYaI[IOHHBIM JIECTHUILIAM, IIEPEXOlaM B CMEXHBIC
CEeKINH 31aHMsL.

1I1.2.4 BepositrHOCTS P, ) paccunThiBatoT mmo opmysie

T6n_tp t i .
—, el ty <Tgy <ty 47Ty,

TH‘B

Py =10999, ecmu ty+1,, <1g,;

0, ectu tp 2Tg,,

rme Ty — BpeMs OT Havalia MoKapa 10 OJIOKMPOBAHWS 3BaKyallMOHHBIX IMyTeH B pe3ylbTaTe
pacnpoctpanenust Ha HuX O®DII, umeronmx MpeaeasHo JOMYCTUMbIE /IS JTI0JIeH 3HAUeHMsI, MUH;

t, — pacueTHOe BpeMsl IBaKyalluu J0IeH, MUH,;

Ty,  HMHTEpPBaJ BPEMEHHU OT BOZHMKHOBEHUS IOXKapa J0 Havajia 3BaKyallluH JIFoJei, MUH.

PacuerHoe BpeMms1 3BaKyalluH JIFOJCH U3 ITOMEIICHUH U 31aHUH yCTAHABJIMBAIOT 110 pacyeTy BPEMEHU
JIBIDKCHHS OJJHOTO WJIM HECKOJIBKHMX JIIOJCKHMX IIOTOKOB 4Yepe3 ABaKyallMOHHBIC BBIXOZIBI OT HambOoiee
YAAJICHHBIX MECT pa3MeILeHNs JIFOJICH.

[Ipu pacuere Bech IMyTh JBMXKEHHS JIFOJCKOTO MTOTOKA MOPA3/CISAIOT Ha YYacTKH (IIPOXOJ, KOPHIOp,
IBEPHO! IIPOEM, JECTHHYHBIA Mapii, TamOyp) IIHHOW /; ¥ mmpuHO# O;. HavyambHBIMH ydacTKamu
SIBJISIFOTCS IIPOXOJIbI MEX Ly pab0YMMH MeCTaMH, 000pYAOBaHUEM, PsIIaMH Kpecel | T. 1.

IIpu onpeneneHMM pPacuyeTHOrO BPEMEHHM AIMHY M IIMPHHY KaXAOrO ydacTKa IyTH 3BaKyallud
MIPUHUMAIOT TI0 MPOEKTY. J[MHHYy MyTH IO JIECCTHUYHBIM MapliaM, a TakKe Mo MaHIycaM HU3MEpsIOT IO
JUIMHE Mapuia. JITuHy OyTH B JBEpPHOM IIPOeMe NMPUHUMAIOT paBHOU Hymo. [Ipoem, pacnonoxeHHbI B
cTeHe ToJMHOM Oomee 0,7 M, a Tawke TamMOyp CJeLyeT CUMUTaTh CaMOCTOATEIBHBIMH Y4acTKaMH
TOPH30HTAIILHOTO ITYTH, UIMEIOLMMH KOHEYHYIO JUIUHY /;.

PacuetHoe BpeMs 5BaKyalluu JIOACH t, ClemyeT OIpeAenaTh KaKk CyMMY BPEMEHH JBHKEHHS
JIFOJICKOT'O TTOTOKA 10 OT/ICIBHBIM ydacTKaM IyTH t; o popmyre

L=ttt +t+H..-+t, (1I1.5)
rzie t| — BpeMsl ABM)KEHUS JIFOJICKOTO TIOTOKA HA TIEPBOM (HAYaIbHOM) YUACTKE, MUH;
t, t2, t3 ,..., ti — BpeMs JIBHIKECHHMS JIIOJICKOIO IOTOKA HAa KaXKIOM M3 CJIEAYIOLIHUX IOCJE IIEPBOro

y4JacTka ITyTH, MUH.
Bpemst 1BIKEHUS JTFOACKOTO MOTOKA IO IIEPBOMY YJaCTKy IyTH ti, MHH, PaCCUHTHIBAIOT 110 (hopMmyIe

_h
Vl,

rae /, — JUInHA TIepBOro yJacTKa MyTH, M;

ty (111.6)

Vi — CKOPOCTb JABHKCHUA JIFOACKOI'O ITOTOKA IO TOPU30OHTAJIbHOMY ITYTH Ha IIEPBOM YHACTKE, M/MUH

(onpenenstor o Tabmuiie 11.1 B 3aBucuMOCTH OT MIOTHOCTH D).
[T10THOCTB JTFOICKOTO MOTOKA HA MEPBOM Y4acTKe MyTH D) paCCUUTHIBAIOT 10 (hopMmyIie

_Nuf
118
rae Ny — 4ucIio Jirofied Ha NIEpBOM Y4acTKe, Yell,

f— CpemHsis IUIONah TOPUOHTAILHON MPOEKIMU YENOBeKa, M, puHuMaemas pasaoi 0,100 —
B3pOCIIOro B JoMartisei oaexae; 0,125 — B3pocioro B 3uMHel oaexe; 0,070— moapocTka,

1 (11.7)

8| — mMpHMHa NEPBOro ydacTKa MMyTH, M.

CKOpOCTI) V| IOBUXEHUA JIOJACKOrO ITOTOKA Ha ydaCTKax m0OyTd, CIACAYHOIHNX IMO0CJIC ICPBOro,
MNPUHUMAKOT I10 Ta6m/1ue III.1 B 3aBUCHMMOCTH OT HMHTEHCHBHOCTH JABHIKCHUS JIFOACKOI'O IIOTOKa IIO



KOKIOMY M3 3THX YYACTKOB IYTH, KOTOPYIO BBIYUCIISIIOT AJIS BCEX YYACTKOB IYTH, B TOM YHCJE M AJIS
JIBEPHBIX MPOEMOB, 10 GopMyIie

qi-19i
qi = 5 (01.8)
!
rae O;, 0;_| — mmMpHHA paccMaTPHBAEMOTO i-I0 M MPEIIIECTBYIONIET0 EMY Y4acTKa MyTH, M;
di, 9j-] — WHTEHCHBHOCTH [BHJKCHHS JIOACKOTO IIOTOKA IO PAaCCMaTpMBAEMOMY i-My U

MIPEJIILIECTBYIOIEMY Y4acTKaM ITyTH, M/MUH [MHTEHCUBHOCTb JIBW)KEHUS JIIOJICKOrO IOTOKA Ha IIEPBOM
y4acTke myTH ¢ =qi—; onpenemnstoT no tabmuue 1.1 no 3HaueHnto D), ycTaHOBICHHOMY 10 (hopMmyIie
(ILL.7)].

Ecmn 3magenme (i ompememsiemoe mo Qopmyne (IL.8), MeHbIIe WIH PAaBHO Gmax, TO BpEMS
JIBMDKEHHS 110 YYaCTKY IIyTH ti, MUH, PaBHO:

tp=— (LL.9)

TIPU 3TOM 3HAYEHHS ¢max, M/MHUH, CJIEIyeT IPUHUMATh PABHBIMU:
16,5 — 11 TOPU30HTATIBHBIX MyTEl;

19,6 — 111 ABEPHBIX IIPOEMOB;

16,0 — nuis NECTHUIBI BHU3;

11,0— nns iecTHUIIBI BBEPX.

Tabmmma 11.1 — HWHTEHCUBHOCTh M CKOPOCTh IBWXKEHHS JIFOJACKOTO TMOTOKA MPH PA3IMYHONW Ha
Pa3HbIX ydacTKax HyTeﬁ 9BaKyalliu B 3aBUCUMOCTHU OT IJIOTHOCTH

[InotHocTs | Topm3oHTanbHBIA | JIBepHOU JlecTHuua BHU3 JlectHuua BBepx
noroka D, NyTh IpoeM,
M/M? UHTEHCH
BHOCTb
q, M/MUH
Cxopocts | MnTeHCH Cxopocts | MaTencu | CxopocTh HHTEeHCUBHOCTH
Vv, M/MHH | BHOCTB v, M/MHH | BHOCTH | vV, M/MHH q, M/MUH
g, M/MHH 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 6onee 15 13,5 8,5 8 7,2 11 9,9

[Tpumevyanne — MHTEHCHBHOCTD ABMKEHMS B ABEPHOM IpOeMe TpH MIoTHOCTH moToka 0,9 u Goee,
paBHas 8,5 M/MHUH, YCTaHOBJICHA IJIsl JIBEPHOTO IpoeMa IMMpuHOW 1,6 M m Gornee, a TpH JBEpPHOM
[poeMe MEHBIICH MIMPHHBI O MHTCHCHBHOCTH JABIDKCHHS CIIENyeT ONPEAeiATh 1Mo Gopmyrte g = 2,5 +
3,75 8

Ecnu 3nauenue ¢g;, onpenenennoe mo ¢opmyse (111.8), 60mbIIe (max TO IMUPHHY S, TAaHHOTO yJacTKa
IYTHU CJIEAYET YBEINYMBATh HA TAKOE 3HAUYCHUE, TIPH KOTOPOM COOJIFOZIAETCS YCIIOBHE

i < Qmax (1I1.10)

IIpu HeBo3MoxHOCTH BbINONHEHHUA ycnoBus (LII.10) MHTEHCHBHOCT M CKOPOCTH JBMDKEHHUS
JIFOJICKOTO TIOTOKA MO y4JacTKy i onpezenstor no tabmune 1. 1 npu 3navennu D = 0,9 u Gonee. [Ipn
9TOM CJIE/IyeT YIUTHIBATH BPEMSI 3a/ICPKKH JIBHIKESHHMS JIIOJICH 13-32 00pa30BaBILETOCS CKOIIICHHSI.
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1 — Hayano y4yacrka i
Pucynok III.1— CnusiHue JI0ACKHX TOTOKOB

[pu ciusHUM B Havaje ydacTKa [ IBYX M OoJiee JIFOJCKUAX MOTOKOB (pucyHOK I11.1) MHTEHCUBHOCTH
JIBIDKCHHS ¢;, M/MUH, PACCUUTHIBAOT 110 (popMmyIie

) qi19i

= &AL
1

rae qf.1 — WHTCHCHUBHOCTbB JABHUKCHHS JTIOACKHUX ITOTOKOB, CIMBAOIIMUXCA B HA4AJIC y‘IaCTKa i, M/MI/IH,

qi (LIL.11)

8;_| — IIMpHMHA YY4aCTKOB ITyTH CITUSIHHUS, M;
O; — IMpHMHA PACCMATPHBAEMOTO yYaCTKa MyTH, M.

Ecim 3Havenme ¢; ompenenennoe mo dopmyne (I1.11), Gonbire ¢, TO MHpHHY O; , JAHHOTO

y4acTKa IyTH CIIeyeT YBEIW4YMBaTh Ha Takoe 3HaueHue, 4yToObl cobmonanock yeiosue (111.10). B atom
Cllydae BpeMs ABIDKEHHMS 10 YYaCTKy i onpenenstor o ¢gopmyine (111.9).

[I1.2.5 BpeMs Tsx BBIYUCISIIOT ITyTEM pacueTa JOMyCTUMOMN KOHIeHTpaluu aAbiMa U apyrux O®DII Ha
9BAaKyal[HOHHBIX IYTSAX B PAa3JIMYHbIE MOMEHTHI BpeMeHHU. J[omyckaeTcst BpeMsl Ts, IPUHUMATh PaBHBIM
HEoOXOMMOMY BPEMEHH JBaKyalUH tre.

HeoOxomumoe  BpeMsi  pacCUMTHIBAIOT  KaK  IMPOM3BEACHHE KPUTHYECKOW IS YeJoBeKa
MIPOAODKUTENHLHOCTH MOXKapa Ha ko3 uuneHT 6ezonacHocTu. [Ipeanonaraercs, 4To Kakablid OMACHBINA
(baxTop BO3/EIHCTBYET Ha YeNOBEKa HE3AaBUCUMO OT JIPYTHX.

Kputnueckyro npoJo/bKUTEIbHOCTh MOXKapa U JIIOfEH, HaXOMIIMXCS Ha ATaxe odara IoXkapa,
OIIPEneNsIIOT U3 ycsoBusl JocTikeHHs omHuM u3 O®II B MO3Ta)KHOM KOPHIOpPE CBOETO MPENEIBHO
JIOITyCTHMOTO 3HaueHHs. B KauecTBe KpHUTepHs ONACHOCTH JUIA JIIOACH, HAXOMIIIMXCA BBIIIE Oyara
MOXKapa, pacCMaTpUBAOT yCIOBHE AOCTIXeHMs omHnM u3 O®II mpenenbHO JOIMyCTHMOTO 3HAYCHUS B
JIECTHUYHOM KJIETKE Ha YPOBHE ATaka mokapa.

TemmepaTypy, KOHLIEHTPAIMIO TOKCHYHBIX KOMIIOHEHTOB IPOAYKTOB TOPEHHS M ONTHYECKYIO
IUIOTHOCTh IIbIMa B KOPHIOpPE 3Ta)ka IOXKapa M B JIECTHUYHOM KIETKE OIpPENEILSIIOT B pe3yibTaTe
pELICHUsT CHUCTEMBl YpPaBHEHWI TeIuIo-Ta3000MeHa Ui IOMEIIEHWH oOdara IoXapa, ITO3TaXHOTO
KOPUAOpA 1 JIECCTHUIHON KJICTKH.

VYpaBHEHHE IBIKEHMS, CBA3BIBAIOIIEE Iepenajbl IaBlIeHWH Ha IpoeMax C pacxoldaMH dYepes
TIPOEMBI, IMEET BH

G =sign(Ap)uB(y> — y1)/2p|Ap| (I1.12)

rae G — pacxoz ra3oB 4epe3 IpoeM, KI/c;

| — xoaddunment pacxona npoema (L = 0,8 mist 3aKPBHITHIX IPoeMoB U L = 0,64 11 OTKPHITHIX);

B — mmpuHa nmpoeMos, M;

V2, Y1 — HIKHSAS M BEPXHSIS TPAHUIIBI TIOTOKA, M;

p — IUIOTHOCTB Ta30B, IPOXOSIINX YePE3 MPOEM, KI/M;

Ap — cpenHmii B ipenienax y,, y; nepenaj nojaHbix gasieHui. I1a.



Huwxusa u BCPXHSA I'PaHULIBI TIOTOKA 3aBUCAT OT MOJIOKCHUSA IIJIOTHOCTU paBHBIX ﬂaBﬂeHI/Iﬁ
_ Pi—Pj
vo gpj—pi)’
TaC p;, pj— CTAaTUYCCKOC NaBJICHUEC HA YPOBHE I10J1a i-TO I/Ij—l“O HOMemeHHﬁ. Ha,

P j.Pi — cpenHeoObEeMHBIE MIIOTHOCTH I'a3a j-M H i-M TIOMENIEHUAX, KI/M’.

(111.13)

g — YCKOpEHHE CBOOOIHOTO MaJeHHs, M/C.

Ecnu rutoTHOCT paBHBIX IaBIEHHH pacloOXKeHA BHE TPAaHMI] paccMaTpUBaeMoro npoema (o < /i,
W Yo 2 hy), TO MOTOK B IPOEME TEUET B OAHY CTOPOHY M I'PAaHMIIBI TOTOKA COBMAAAIOT ¢ (PU3HIECCKUMH
rpaauiaMu npoema h, u h,. Iepenax naBnennit Ap Ila, B 3TOM citydae paccunThIBaioOT 10 Ghopmyie

Ap=p; —pj+glh; +hy)(p; —p;) /2 (I11.14)

Ecnu mutotHOCT paBHBIX JaBiIeHHMH pacronoxeHa B rpanunax noroka (h; < yp < hy), T0 B npoeme
TEKyT J[Ba MOTOKA: U3 i-TO MOMELICHUS B j-€ U U3 j-T0 B i-e. HIDKHMI MOTOK MMEET TpaHullbl /; U Yy,
Triepenas AaBJIeHust Ap JUIsl 3TOTO MOTOKA PaCCUNUTHIBAIOT TI0 (hopmMyie

Ap =pi-pit g (yo+hi) (pi- pi)/2. (L. 15)

[ToTok B BepxHEW 4acTH IpoeMa MMEET I'paHulbl Yo U /. miepenan pasinenust Ap, Ila, mias Hero
PacCUMTHIBAIOT 110 (hopMyJIe

Ap = pi-pj+ g (ha+yo) (p; - pi)/2. (I 16)
3HaK pacxoja ra3oB (BXOMAIIUM B MOMENICHUE PACXO CUUTAIOT MOJOKUTEIbHBIM, BBIXOMSAIMNA —
OTpI/ILIaTeJ'ILHLIM) 1 3HAYCHUC p 3aBHUCHUT OT 3HAKa Hepena[{a [[aBﬂeHI/Iﬁ:

el
pomllp= (117)
0= i ol
ypaBHCHI/Ie OajtaHca MaccChl BbIPAKACTCA 3aBUCUMOCTBIO

d(pjvj)/dt:w+ZGi—§Gk (LL18)
1

rae Vj — o0beM moMeIeHu s, M’
t — Bpewms, C;
Y — CKOPOCTB BBITOPaHUsI MOXKAPHOI HATPY3KH, KI/C;

Z Gi _ CyMMa pacxoJlOB Ta30B, BXOIAIINX B IIOMEIICHHE, KI/C;
1

% G ko — CyMMa pacxodoB I'a30B, BBIXOAAIINX U3 ITOMCIICHMS, Kr/c

YpaBHeHMe OHCPIUU IJId KOpruaopa u JIECCTHUYHOM KJICTKH:

d(CVpJ\]JTJ)/dt=sz:T]C}1 _CijZGk (L11.19)
i k ’ '

rae C,, C, — yaenbHast ©30X0opHast ¥ u300apHast TerutoeMkocTH, KJx/(kr - K);
Ti, T, — temneparypa ra3oB COOTBETCTBEHHO B i-M U j-M IOMELIEHUAX, K.
VYpaBHeHue OanaHca Mace OTJEIbHBIX KOMIIOHEHTOB IIPOYKTOB FTOPEHUS U KHCIOpO/Ia

d(XL,JpJVJ)/dt:wLL +ZXL,iGi_XL,j%Gk , (11.20)
i
rac XL,_] 4 XL,i —KOHUCHTpalus L KOMIIOHEHTOB IMPOAYKTOB I'OPCHUS B j-M U i-M IIOMCHICHUAX,
KI/KT;
L, —xonuuectBO L  KOMIIOHEHTa TIPOAYKTOB TOpeHus (KUCIOpOMa),  BBIAEIAIOIIEr0OCsT

(TIOTTIOLIAOIIETOCsT) IIPU CTOPaHUH OJHOTO KMJIOTpaMMa MOXKapHOW Harpy3KH, KI/KT.
VYpaBHeHue OanaHca ONTHYECKOH TNIOTHOCTH JbIMa

Vidj /dt=yDu + L uiGi ~1;E G (urany
1

rae M j, Wi — ontHueckas MIOTHOCTD JbIMA B j-M U i-M TOMeIeHusIx, Hi/m;

D. — mpiMo00pasyromiasi criocoOHOCTh TIOXKapHOU Harpy3ku, Hi + M/kT.

Onrtuueckasl UIOTHOCTh JbIMa TPH OOBIYHBIX YCIOBHUSIX CBfA3aHA C PACCTOSHHUEM MpEICTbHON
BUAUMOCTHU B IbIMY COOTHOLICHUEM

Ip=2,38/1

Bpems Hauana 3Bakyaluu T., Ul 3aHUH (COOpY>KeHHH) 0€3 CUCTEM OTMOBEIICHUS PACCUUTHIBAIOT TIO



pe3ynbTaraM HcCieIOBaHMsI OBEIEHUs JIIOACH IIPU MoXKapax B 3JaHUSIX KOHKPETHOTO Ha3HAUYEHUSI.

HpI/I HaJIMYUKU B 3JaHUU CHUCTEMbI OIIOBCLICHUA O no>1<ape Tuo HpI/IHI/IMaIOT paBHLIM BpeMeHI/I
cpabarbiBaHHs CHCTEMBI C y4ETOM €€ HMHEPIMOHHOCTH. IIpU OTCYTCTBHM HEOOXOIMMBIX HCXOIHBIX
JMAHHBIX JUIsI OINpPEACIICHHMsS BPEMEHHM Hadajga JBaKyallMid B 3[aHUAX (COOPY)KCHHSIX) 0€3 CHCTeM
OTIOBEIICHUSI Ty, CIEAYeT MPUHUMATh PaBHBIM 0,5 MMH — JJS dTaka MoXkapa U 2 MUH — JUId
BBIIIETICKAIIUX ATAXKEH.

Ecmu MecToM BO3HHMKHOBEHUS MMOXapa SIBISACTCS 3aJbHOC TNOMEIICHUE, TJC MOXKap MOXET OBITh
OOHapy)KeH OJHOBPEMEHHO BCEMH HAXONSAIIMMHCA B HEM JIOABMH, TO Tu, JOIYCKAETCS MPUHUMATH
paBHBIM HyI0. B 3TOM ciydae BeposSTHOCTh P, BBIYUCIISIOT IO 3aBUCUMOCTH

) 0999, ecu t ) Sy

. (L11.23)

10, e 24,

rae tys  HeoOXoauMoe BpeMsl 9BaKyallny U3 3aIbHBIX TOMEIICHHH.

[Mpumeuanne— 3paHusiMH  (COOpYKEHMSIMH) 0€3 CHCTEM OIOBEIICHHS CUUTAIOT TE 31aHMs
(coopyxeHns1), BOSHUKHOBEHHE TIO)Kapa BHYTPH KOTOPBIX MOXKET OBITH 3aMEUYCHO OHOBPEMEHHO BCEMH
HaXOSIIUMHUCS TaM JIIOAbMH.

tie PAcCUMTHIBAIOT Il HanOojee OMacHOTO BAapHaHTa PAa3BHUTHUS II0XKApa, XapaKTEPH3YIOIIETOCs
HanOombmMM TemnoMm Hapactanusi O®Il B paccmarpuBacMoM momenieHnr. CHayaia pacCUMTHIBAIOT
KPUTHUYECKYIO TPOJOJDKUTENILHOCTE II0XKapa tg, C, 1O YCIOBUIO JOCTIDKEHHS KaxkaeiM n3 O®II
NpeieNIbHO AOMYCTUMBIX 3HAaYeHHH B 30HE NpeObIBaHus Jitosiel (paboueii 30He):

I10 TOBBILLIEHHON TeMIIeparype:

B 70—t Ve
T 1+ 0

top =1—-In| 1+ ———— , (L11.24)
A (273+10)Z

110 IOTEPE BUANMOCTH:

) 1/n
tgbB — E Il 1— Vin (I,OSOCE) ) (]_HZS)

A lnp BD . ,Z
10 ITOHWKCHHOMY COACPIKAHUIO KUCJIOPOAA:
0! /n

(02 1B 0 0,044 (L11.26)

Kp s
A
(% +027)Z

10 K)KJIOMY U3 ra3000pa3HbIX TOKCUYHBIX POTYKTOB TOPEHUS:
1/n

—1
exr =B Zn|:1 —KJ , (L1.27)
A BLZ

rae B— pa3MepHBIN KOMIUIEKC, 3aBUCSIIMN OT TEIJIOTHI CrOPaHKs Marepuaia U CBOOOIHOTro oobeMa
MOMEIEHUS, KT
to — HauaJIbHas TeMIepaTypa Bo3lyxa B nomermieHuy, °C;

353C,V
B=——FP

(1—9omQ
7 — TIOKa3aTeslb CTENEHHW, YUYMTHIBAIOIIMNA H3MEHEHME MAacChl BBITOPAIOLIET0 MaTepualia BO

BPEMEHH;

A — pa3MepHbI MapamMeTp, YYUTHIBAIOIINH YACIbHYI0 MacCOBYIO CKOPOCTh BBITOPaHHUS TOPIOYETo
MarepHaia ¥ IJIOMmaab Ioxkapa, Kr/c";

Z— 0e3pa3MepHbIi apaMeTp, yUUTHIBAIOIINI HepaBHOMEpHOCTh pacnpezeneHus OPII o BeicoTe
TIOMEIIICHNS;

O — HuU3IAs TEIIoTa cropanus Marepuana, MJDx/kr;

Cp — ynenbHas n300apHas TEIUIOEMKOCTh ra3a, MJx/ (kr - K);

(¢ — K03(PHULIMEHT TEIIONoTePD;

T — K03 PHUIIUECHT TTOITHOTHI TOPCHUS;



V — cBOOOIHBIN 00bEM HOMELIEHHUS, M;

ot — K03(pHULKMEHT OTpaXKEHHUSI IPEAMETOB Ha ITYTSX YBAKYyallUH;

E — navanbHas OCBEIIEHHOCTb, JIK;

[tip — mpenenbHas TATbHOCTh BUIUMOCTH B JBIMY, M;

D,, — npIMo00Opasyrolas crocoOHOCTh ropsuero Marepuana, Hrm?/kr;

L — ynenbHBIN BBIXOJ TOKCHYHBIX Ta30B IPH CrOpaHuK | Kr Marepuaia, KI/Kr;

X— TpEeNenbHO JOMYCTHMOE CONEPKAHME TOKCHYHOTO Ta3a B IIOMEIICHHH, KI/M’ Xco2 = 0,11
kr/m*; Xco =1,16+ 107 kr/m; Xucr ~ 23 - 10 kr/m’);
Lo2 — YIENBHBIA Pacxo/] KUCIOPOa, KI/KT.

Ecnmu mom 3HakoMm Jorapudma MOydaeTcs OTpHUIATeSbHOS 4YHCIo, To naHHbld O®Il He
IIPEACTABIISIET OMACHOCTH.
7 paccuMTHIBAIOT IO (hOpMyITe

h h
Zzﬁ-exp 1,4-ﬁ ,mpu H< 6 M, (LLL.28)

rae 7 — BeicoTa paboueii 30861, M (i = hyy + 1,7 — 0,5 8; hyy — BBICOTA IUIONMIAAKK, HA KOTOPOM
HaxXOIATCS JIIOIM, Haj IIOJIOM IOMEIIEHHUs, M; O — pa3sHOCTh BBICOT I0JIa, PaBHAs HYJIO IIPU
TOPH30HTAJILHOM €0 PACIIONIOKEHHH, M);

H— BBICOTa TOMEILICHUS, M.

Crnemyer WMeThb B BHIY, YTO HauOOJBIICH ONACHOCTM TPH TOXKape MOIBEPraroTCcs JIIOMM,
Haxofsimecss Ha Oonee BBICOKOHW oTMeTke. [loaTomy, Hampumep, NpU ONPEIEICHUH HEOOXOIMMOTo
BpPEMEHHU IBAaKyalllH JIIOJIEH W3 MapTepa 3pUTENILHOTO 3ajla C HAKJIOHHBIM I10JIOM, 3Ha4Y€HHE /i Ciemyer
HaXOAUTh, OPUEHTUPYACH Ha HanboJiee BEICOKO PACIIONIOKEHHBIE PSIBI KPEcel.

[Tapamerpbl 4 ¥ 1 pacCUUTHIBAIOT TaK:

IULSL CITydast TOPEHUS! )KUIKOCTH C YCTaHOBHUBLIEHCS CKOPOCTBIO

A=yr F npun=1,

e Wr — yIeabHas MaccoBas CKOPOCTh BBITOPAHHS KMAKOCTH, KI/(M” - C);

JUISL KPYTOBOTO PaCHpOCTPAHEHHS IT0XkKapa

A=1,05 yr vV’ mpu n = 3,

rJe V — JIMHEeiHasi CKOPOCTh PACIPOCTPAHEHHUS IIAMEHHU, M/C;

IUIsL BEPTUKAIBHOW MJIM TOPU30HTAJIBHOI MOBEPXHOCTH TOPEHMS B BHIE NPSAMOYIOJIbHHUKA, OfHA M3
CTOPOH KOTOPOTO YBEIMYMBAETCS B JIBYX HAlPaBJICHUX 3a CUET PacHpOCTPaHEHHMs IIaMEeHH (Harpumep
PacIpoCTpaHeHHUs OTHS B TOPU3OHTAIILHOM HAIPABJICHUH 110 3aHABECY IIOCIIE OXBaTa €ro IUIaMeHeM IO
BCel BBICOTE)

A=vyrVbopun =2,

rac b— Hepl’leHllHKnyIpHLIﬁ K HalIpaBJICHUIO IBUKCHUSA IIJIAMEHH pa3sMEpP 30HbI TOPEHUSA, M.

[Ipu oTCcyrcTBUH CHeIMaNbHBIX TpeOoBaHMd O u E mnpuanMaror paBHeIMH 0,3 m 50 1k
COOTBETCTBEHHO, U 3Ha4YeHuE /;p, = 20 M.

VcxonHble aHHBIE 71l IPOBEACHUS PACUECTOB MOTYT OBITH B3STHI U3 CIPABOYHOH JIUTEPATYPBL.

V3 monydeHHBIX B pe3y/JbTaTe pPacuyeToB 3HAYCHUH KPUTHYECKOH NPONODKUTENBHOCTH MHOXKapa
BBIOUPAIOT MUHUMAJIBHOE:

tep = mintay, the to2 1 [, (L11.29)

Heo6xomumoe BpeMst 3BaKyalliu JIFOCH fys, MHH, H3 PACCMATPUBAEMOTO MOMEIICHHS PACCUUTHIBAIOT
o hopmysie
_ 0.8t -

60

[pu pacrionoxeHuu JItO/IeH Ha Pa3IMYHbBIX I10 BHICOTE IJIONIAJIKAX HEOOXOMMMOE BpeMs dBaKyal[lu
ClemyeT ONpeeaTh I KaxK 0! IJIOMIAIKH.

CBoOOIHBI 00BEM MOMEIIEHUSI COOTBETCTBYET PAa3HOCTH MEXIY TIeOMETPHYECKUM OOBEMOM U
00beMOM 00OPYJOBAaHUS WJIM TIPEAMETOB, HaXOIALIMXCS BHYTpU. Ecim paccunrtath cBOOOAHBIN 00BEM
HEBO3MOXXHO, TO JOMYCKAeTCsl MPUHUMATh ero paBHbIM 80 % reoMeTpuyeckoro oobema.

[Ipn Hanuuuu B 30aHUM HE33JBIMIISIEMBIX JIECCTHUYHBIX KJIETOK PACUETHBIH WHIUBHIYAIbHBIH PUCK
Q. JUTA JTIOZIEH, HAXOIAINXCS B TIOMEICHUSX, PACIIONIOKEHHBIX BBIIIE 3Ta)Ka M0XKapa, PaCCUUTHIBAIOT MO
topmyse

Qu=Qu(l - Pus). (II1.31)

[1.2.6 BeposTHOCTh 3BaKyanuu Jozaeil P,, Mo HapyKHBIM 3BaKyal[HOHHBIM JICCTHHIIAM U JAPYTHMHA
MyTSIMH 3BaKyallMu npuHUMaroT paBHO# 0,05 — B sxuibix; 0,03 — B OCTaNIbHBIX NPU HAIMYUHM TAaKUX
myteit; 0,001 — mpu UX OTCYTCTBHH.

tus (111.30)



111.2.7 BepostHOCTh 3 PeKTHBHOrO cpabaThiBaHUsI TPOTUBOIOKAPHOW 3auThl Py, paccuuThiBaioT
o hopmyiie

n

Py, =1-TT0-Ry), (I11.32)

i=l1

IJIe 71 — YHCII0 TEXHUYECKUX PEIICHUH MPOTUBONOKaPHON 3aIlUTHI B 3IaHUU;

R; — BeposiTHOCTB 3(h(heKTUBHOTO CpabaThIBaHUS i-TO TEXHUUECKOTO PELICHHSI.

1.2.8 Jlns aKCIUTyaTUpyeMbIX 30aHUi  (COOpY)KEHMI) pacyeTHBI WHIUBUAYAIBHBI PHUCK
JIOIYCKaeTCs IPOBEPSITh OKOHYATENIHHO C MCIOJIb30BAHMEM CTAaTUCTHUYECKUX JIaHHBIX 110 (hopMyIie

Ny
Qp = N = (II1.33)
00

rae Nr— 9HciIo HoXKapoB ¢ THOENBIO JIFoAeH B paccMaTpHBaeMOW TpyIIe OJHOTHITHBIX 3TaHUM 3a
nepuoj BpeMeHu 7, JIeT;

Nog—KOIH9IEeCTBO HAOIIOAAeMBIX 00BEKTOB B TPyIIIIE.

OIHOTUIHBIMH CYMTAIOT 3AaHUS (COOPY)KEHHUsS) C OIWHAKOBOHM KaTeropueil MoKapHOil OImacHOCTH,
OIMHAKOBOTO  ()YHKIMOHAIPHOTO HA3HAYeHWs W C ONM3KMMH OCHOBHBIMHM  IapaMeTpaMHu:
TeOMETPUYECKUMHU  pa3MepaMM, KOHCTPYKTMBHBIMH —XapaKTePUCTHKAMH, KOIMYECTBOM ToOprodeit
Harpy3Ku, BMECTHMOCTBIO (YHCIIOM JIFOZIEH B 3/1aHHUH ), IPON3BOICTBEHHBIMHI MOIITHOCTSIMH.

1.3 OuneHka MHANBHUAYAJBHOIO PHCKA

[I1.3.1 [ns mnpoeKTHpyeMBIX 3HaHUK (COOpY)KEHHWH) WHIWBHIYalbHBI PHCK IIEPBOHAYAIBHO

ouenuBator 1o (III.2) npu P,, paBHoi Hymo. Eciu npu 3ToM BbIIONHSAETCS ycloBHe Q, < QN , To

0e30macHOCTh JIIOZed B 3MaHMAX (COOpYXKEHMsX) obecrieueHa Ha TpeOyeMOM YPOBHE CHCTEMOM
IIPeIOTBpAIlIeHNs TToXkapa. Ecim 310 ycrnoBue He BBIIOMHACTCS, TO PAacyeT WHAUBHIAYAIBHOIO pucka Q,
CJIelyeT IPOBOAUTD IO PACUETHBIM 3aBHCUMOCTSIM, IPUBEACHHBIM B paszeine 111.2.

I1.3.2 JlomyckaeTcsi MHAWBUAYyaJdbHBIH PHCK ONEHMBaTh MO Q; B OJHOM WM HECKOIBKHX
MIOMEIICHNAX, HanboJee YJAAICHHBIX OT BBIXOIOB B 0O€30MacHyio 30HY (HalmpuMep BEpXHHE 3TaKd
MHOTO3Ta)XKHBIX 3JaHHUH).

II1.4 PacueT conmajJbHOIO pUCKA

CoumanbHBIN PUCK OIIEHUBAETCS KaK BEPOSITHOCTH THOENN B pe3ynbrare noxapa 10 u 6onee uenosex
B TeUEHHE roja. Pacyersl MpoBOIAT CieAyOIUM 00pazoM.

[I1.4.1 OnpenenstitoT BeposiTHOCTE Qo rrdeny 10 1 Goree yenoBeK B pe3ysbTaTe ImoXKapa.

[1.4.1.1 JIast mpon3BOCTBEHHBIX IOMEIICHUH Q19 pACCUMTHIBAKOT 1O (hopMyIie

0, ecauty +7,, < T,

Qi =10, ecmu t, <Tg; <ty +7,, u N<I10; (I11.34)

M-9
T’ eciu tp <16}I <tp+TH.3 U MZIO,

rac M— MakcUMaJIbLHO BO3MOYKHOE KOJIMYECTBO MOTUOIINX B pe3yibTaTe MMOXKapa, 4ei.

ty + Ty, =7
M=N- p T uo  om ) (111.35)
t p
rae N— KoIu4uecTBO paboTaloNIMX B MOMEIICHNH (31aHHH ), Yell.
[1.4.1.2 [y 3ampHBIX TIOMEIIEHUH BeposSTHOCTh Qo rrbenm 10 1 Goree 4emoBeK pacCUUTHIBAIOT IO

bopmyne

0, ecrut, <1,

Q10 =10, ecnu ty 215, u M <10; (11.36)
10 p = ‘0n

B ecm t, 276, u M210,

T6
rae M=N~—t =, (111.37
p



1I1.4.2 BepositHOCTh THOETH OT Hoxkapa 10 u OoJiee YeIOBeK B TEUCHHUE TOla Rig pacCUMTHIBAIOT 1O
opmyre

Rio = QuPup (1 - Py) (1 - Pu)Quo. (IIL.38)

I1.4.3 JIns 9KCIUTyaTHPYeMBIX 3JaHWU (COOpPY)KEHHId) pacueTHOe 3HAa4Ye€HHE COIMAIBHOTO PHUCKA
JTOITYCKAETCS IPOBEPSTh OKOHYATEIILHO C UCIOJIb30BaHHEM aHATUTHYCCKHUX TAHHBIX 1O (hopMyIie
_ Ny

b
TN s
rae Nip — YUCIIO TOXKapoB, MOBIEKIMX 3a co0oi rubens 10 u Ooslee YenoBeK B TEUESHHE MEPHOIA
Habmonenus 7, net:

Nos — 9HCII0 HAOIIOMAEMbIX 0OOBEKTOB.

IMpumep — OueHUTh WHAWBHUIYAIBHBIM W COIMANBHBIA PUCK JUIA JIIONEH, paboTaromux B
MeXaHo0OpabaThIBaIOIIEM IieXe (3aIbHOE TIOMEIIICHIE).

JanHble 1iist pacuera

B mexanoobOpabareiBatomieM mexe pasmepom 104 x 72 x 16,2 M mpownsomien aBapuiHBIA pa3uB U
3aropaHue Macia Ha momamy 420 M2,

B mexe paborator 80 den. Ha YeTHIpeX MEXaHHMYCCKHX y4acTKax B TPU cMeHbI, P, = 1. lex umeer
JIBa IBaKyallMOHHBIX BBIXOAa moceperuHe. lllupwHa MEHTPaIbHOTO MPOXOoda MEXITy MeXaHHIECKHMHU
yJacTKaMH paBHA 4 M, a IIUPUHA IIPOXOIOB MEXY 00OPYIOBAaHUEM M CTCHAMH paBHA 2 M, Ha y9acTKax
paborator mo 20 uen. Jlroqu HaxXomsATcS Ha HYJICBOW OTMETKEe. BpeMs yCTaHOBJIEHHS CTallHOHAPHOTO
peXrMa BBIFOpaHHUS Macia IO AIKCIEPUMEHTaJbHBIM JaHHBIM cocTaBisier 900 c. XapaKTepucTHKH
TOPEHHUS Macya, B3AThIC U3 JINTEPATYPHBIX HCTOYHUKOB, CIIEIYIOIINE:

Hu3was Temwiora cropaus O = 41,9 MJIx/kr; 1eiMoo0pasyromas crocodHocts, D = 243 Hirm?/kr;

Rio (11.39)

YACTBHBIN BBIXOJ YIJICKHCIOIO rasza Lco2 = 0,7 xr/kr; yaenbHOE HOTpeONICHHE KUCIOPOaa Lo2 =

0,282 Kr/KT; yaenabHas MaccoBasi CKOpoCThb Beiropanus ¥ = 0,03 xr/(m? - ¢).
Pacuer
Pacyernas cxema sBakyaruu npeacrapieHa Ha pucyHke 111.2.

[
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0 — Mecro noxkapa; I, Il — sBakyaloHHBIE BBIXO/BI;
1, 2— y4acTK¥ 3BaKyallMOHHOTO ITyTH.
Pucynok I11.2 — Pacuernas cxema 3BaKyalnuu

DOBakyallio OCYLICCTBISIOT B HAlpaBieHHU IEPBOTO JBaKyallMOHHOTO BBIXOJAA, TaK KakK BTOPOW
3a0JIOKMPOBAH 0YaroM Moxapa.
[1I0THOCTB JTFOZCKOTO MTOTOKA Ha IIEPBOM yIACTKE IBAKYAI[HOHHOTO ITyTH:



_ Ny f  20-1

== =y
P78, 882
BpeMSI JBHXKCHUA JIFOACKOI'O ITOTOKA I10 HepBOMy y‘IaCTKyI
I, 88
| =— === = 0,88 wun.
Vv, 100
MHTEeHCHBHOCTD JBUKEHUS JIFOJICKOrO IIOTOKA [0 BTOPOMY Y4aCTKY:
2q106; 2-1-2
qr = Il = ——=1w/mun.
3, 4
Bpems aBmkeHUs JII0JICKOTO MOTOKA MO BTOPOMY YUACTKY, TaK KakK (> = 1 < Qmax = 16,5:
I, 52
)= 2= =052 yum.
V, 100

PacuerHoe Bpems 3BaKyaluu:
t,=t +1t=0,88+ 0,52 = 1,4 mun.

I'eomeTpuueckne XapakTepUCTUKH MOMEIIEHHUS:

h=1,7m; V=0,8-104 - 72 - 16,2 = 94,044 m*

IIpu ropeHnyn KUIKOCTU C HEYCTAHOBUBIIEHCS CKOPOCTBIO:
0,67yF 0,03

=0,67-
NE V900

OnpenensieM t, ipu X = 0,3 u E =40 nk, B =2 136 xr:

h h 1,7 1,7
Z=—"- 14— |=——- 1,4-— =0,12;7,=20mMm;
exp J 6.2 exp( 162} 3 Iy =20M

T10 TIOBBILLIEHHOM TeMIeparype

B [ 70—t Y136 70-20 """
thy =1— I l+——L— |t = I 14— =362¢;
A @Btz 0277 (2734 200,12

110 IOTEPE BUAUMOCTH:

A =

+420=0.277 . oy n =15,

>

) /n 4 1/15
¢y ={E-ln[1— Vin (1,050cE)} } :{2136 .ln[l_ 97044 In (1,050,3-40)} } 135

lanDZ 0,277 20-2136-243-0,12
C;
110 OHWKEHHOMY COAEPKaHUIO KHCIOPOAa:
1/n
-1
o, |B 0,044 o 1/1,5 .
thz = X.ln 1— BT =(7710In (—2,6)) ;

("#02 +027)Z

110 BBIICJICHUIO YIJICKUCJIOTO ra3a

A BLZ 0,277 ©2136-0,7-012

.y 1/n 1715
tgl?zz{B.]nlil_V)(} } :{2136.1,1[1 MJ } =(7710-In (—0,016))' /13 ;

tep = min (typ, tp ) = min (362, 135) =135 c.
HeoOxomumoe Bpemst 9BaKkyalliu Jroeil U3 MOMEIICHUS:
tus = Ko tp = 0,8 - 135 =108 ¢ = 1,8 muH.
W3 cpaBHeHus t, ¢ tis HOMydacTes:
t,=1,4 <te=1,8.
BepossTHOCTB 3BaKyaliy 110 3BaKyal[MOHHBIM ITyTSIM:
P..=0,999.
BeposiTHOCTB 3BaKyauu:
P,=1-(1-(1-Psn)(1-Pu)=1-(1-(1-0,999)(1-0)=0,999.
PacueTHbIl UHAUBUTyaTbHBIM PUCK:
Q=QuPyp(1-P)(1-Pyy)=02-1(1-0,999) (1-0)=2"10%
Q.=2-10"*> QL =10°

To ectp ycrmoBre 0€30MAaCHOCTH JIFONIEH HE BEHITIONHEHO, 3HAUYCHUE WHAWBUIAYAIHHOTO PHCKA OOJbIIe



JIOIYCTHMOTO.

BbhIMoMHUM OLIEHKY COIMAIBHOIO PHCKAa Ha paccMarpuBaeMoM yuactke mo Gopmyse (111.36).
IMockonbky t, < Tsy mpuHEMaeM Qyo = 0, cleg0BaTeNILHO, BEPOSTHOCTH TMOENH B pe3ynbrate noxapa 10 u
OoJiee YeJIOBEeK Ha paccMaTpuBaeMoM ydacTke paBHa (.

IIPUJIO)KEHHUE D
(pexomeHndyemoe)

METO/]] OIEHKY UHIUBUIYATTBHOT'O PUCKA JJISI HAPYKHBIX
TEXHOJIOTMYECKUX YCTAHOBOK

3. 1 Hacrosimmii MeTon NMPUMEHNM ISl pacdeTa WHAWBUAYAIFHOTO PHCKa (Iaylee — pHCKa) Ha
HApY)KHBIX TEXHOJIOTMYECKUX YCTAHOBKAX P BO3HUKHOBEHUHM TaKUX IOPAXAIOUIMX (aKTOPOB, Kak
M30BITOMHOE JIABJICHHE, PA3BUBAEMOE IIPU CrOPaHMHM Ta30MapOBO3/YIIHBIX CMeceil, W TEeIIOBOe
U3JIy4YeHHe.

3.2 OueHKy pucKa MPOBOAAT HA OCHOBE IMOCTPOCHUS JOTMYECKOH CXEMBI, B KOTOPOH YYUTHIBAIOT
pa3NuYHble UHUIMUPYIOUINE COOBITHS W BO3MOXKHBIC BApUAHThI WX pa3BUTHsA. [IpuMep mocTpoeHHs
JIOTHYECKOW CXEMBI JIJIsl pe3epByapa XPaHCHUS CKIDKCHHBIX YTJIICBOJAOPOAHBIX TA30B IO JABICHUEM
MoKaszaH Ha pucyske J.1.
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PI/IC}’HOK 9. 1 — Jloruyeckas cxema pa3BUTUA aBapuu, CBSI3aHHOM C BLI6pOCOM roproiynx BEHICCTB HAa HAPYKHBIX YCTAHOBKAX



CuMBoisl A; — Ao 0003HAYAIOT:

A1 — MIHOBCHHOE BOCIUIAMCHEHHE HCTEKAIOIIEro MPOAYKTa C IOCIEAYIOMUM (aKeIbHbIM
TOpCHHUEM,;

A, — dakenpHOE TOpeHKe, TCIJIOBOS BO3ACHCTBUE (aKena MPHUBOAUT K PA3PYIICHHUIO OJIU3JICKAIIETO
pe3epByapa U 00pa30BaHHUIO «OTHEHHOTO IIapayy;

A3 — MTHOBEHHBIH BBIOPOC MPOIYKTa ¢ 00pa30BaHUEM «OTHEHHOTO IIapay;

Ay — MTHOBEHHOIO BOCIUIAMEHEHHMS HE [POU3OILIO, aBapus JIOKAIM30BaHA Oiarozmaps
3¢ GEeKTUBHBIM MepaM IO TIPEIOTBPAIECHHIO TToKapa JIO0 B CBSA3HU C PACCESTHUEM ITapOBOTO 00IaKa;
As — MIHOBEHHOW BCIIBIIIKM HE MPOMW30ILIO, MEPbl MO MPEAOTBPALICHUIO MOXKapa ycriexa He

HMeEIH, BO3TOpaHHe MPOJINBa;

A7— cropanune 06aKa Tapora3oBO3IyIIHOW CMECH;

Ao— cropanue obiaka ¢ pa3BUTHEM H30BITOYHOTO JABJICHUS B OTKPBITOM IIPOCTPAHCTBE;

Ae, As, A1 — paspymeHne ONM3IIeKANIero pe3epByapa MoA BO3ACHCTBHEM H30BITOYHOTO JAaBIICHHUS
WITH TeTUIa IIPY TOPEHHUH NPOJIBA WK 00Pa30BaHUH «OTHEHHOIO IIapay.

3.3 PaccuuThIBaOT BeposATHOCTH (J(A;) peann3anné KaKIOTO W3 PaccMaTpUBacMBIX BapHaHTOB
JIOTHYECKON CXeMBI. J{JIs1 TOro MCIONIB3YIOT CIISAYIONINE COOTHOLICHHS:

Q(Al):QaBQMrQQ)Go.m, (91)

rae Qa., — BEpOSITHOCTh aBapUHHOTO BBIOpOCA TOPIOYETo BEIIeCTBa (pasrepMeTH3allusl yCTaHOBKH,
pe3epByapa, TpyOoIpoBona);

Qur — BEPOSTHOCTh MTHOBEHHOTO BOCIIJIAMEHEHHSI MCTEKAIOILETO MPOIYKTa;

Q¢ — BEpOATHOCTH (PaKETHHOTO TOPEHHS CTPYH MCTEKAIOIIET0 IIPOAYKTa,;

Qo w — BEPOATHOCTH Pa3pyIIEHHs OIM3NEKAIIETO pe3epByapa IO BO3ICHCTBHEM «OTHEHHOTO
mapay;

Qo =1-Qom -

Q(AZ):QaBQMrQ(bQO.m , 3.2)

Q(A3) :QaBQMFQQ).HI . (3.3)

’
rie Qo — BEPOSATHOCTE Pa3pyIIEHHs pe3epByapa ¢ 00pa30BaHUEM «OTHEHHOTO IIapay.

Q(A4)=QaBQMFP3’ (94)

raec QMF — BCPOATHOCTH TOI'O, YTO MI'HOBCHHOI'O BOCIIJIAMCHCHHUA HCTCKAIOMICTO HpO,Z[yKTa HE
[IPOU30IIET;

P3 — BCPOATHOCTb TOI0, 4YTO CpEACTBA IMPCAOTBPALCHUA II0XKapa 3adady BbIIIOJIHUIIN, .TII/I6O
IIPOM30LLIIO pACCCIHUC O6HaKa HapOra30B03I[yHIHOI>i CMECH.

QA5)=QaQur P2 Qs 1 Qo » (>.5)

rae P; =1— P, BepoATHOCTH HEBBINOMHEHUS 3a/1a4X CPEACTBAMH HPEIOTBPAILCHUS TIOXKApa;
Qs — BEPOATHOCTB BOCILUIAMEHEHUS MPOJIUBA.

Q(A6) =QapQur P;Qp 1 Qo » (2.6)

QA7) =Qas Qur P5Qp Q.0 Qo » (3.7
e Qpy =1-Qpuys

Q.o — BEPOATHOCTH BOCITAMEHEHHS 00JIaKa MapOBO3IYIITHONH CMECH.

QAg) = Qus Qur Ps Q5 Qe0Qom » (©.8)

Q(A9) = QuuQur P2 Qun Qe nQoum (3.9)

e Qcn =1—Q¢o — BeposATHOCTH Cropanus 067IaKa MapOBO3IYLNIHOH CMECH, C PAa3BUTHEM
M36BITOYHOTO JTABICHHS.

QA10) = Qus Qur P3Q5 1 Qe 1 Qo (3.10)

3.4 OneHKy BEpOSTHOCTHBIX HapaMeTpoB, Bxomammx B Qopmyinsl (3.1) — (3.10), mpoBomsT
CIEeIYIOIM 00pa3oM.

3.4.1 BepositHocTh ()i pasrepMeTH3allii yCTaHOBKM (TpyOonpoBona, pe3epByapa) M BbIOpoca
TOPIOYEro BELIECTBA B TEYEHHE T'0fla ONPEEISIOT MCXOMs U3 CTaTUCTUYECKHX JIAHHBIX 00 aBapHsx I10
dopmyine

N
a.B
Qas = . 3.1
Nyer T

rae N., — 0o0liee YKicio aBapHiiHBIX BEIOPOCOB TOPIOYETO MPOAYKTa HA YCTAHOBKAX JIAHHOTO THIIA;

Nye: — Teno HabMIoaeMbIX AUHULL YCTAHOBOK;

T— nepuon HaOMIONCHNS, JIET.



3.4.2 BepoATHOCTb MTHOBEHHOTO BO3TOPAHUS HCTEKAIOLIETO MPOAyKTa (y PACCUUTHIBAIOT IO
dbopmyie

Q _ NMT

w SN (3.12)
aB

rie Ny — 4YHCIO CllydaeB MIHOBEHHOTO BOCIUIAMEHEHHsSI HCTEKAaroIEero IMpoayKTa IpH €ro
aBapUIHBIX BBIOpOCaXx.

3.4.3 Ipu oTCYTCTBUM HEOOXOIMMBIX CTATUCTUYECKHUX JaHHBIX JOMYCKASTCS IPUHUMATH!

Q. =0,05; Q,,. =0,95. (D.13)
3.4.4 BeposATHOCTH BOSHUKHOBEHUS (pakembHOTO TopeHust Qy pacCUUTHIBAIOT IO (OpMYIIe
Qp =t
b= , (3.14)
N Mr

rac Nq, — YHCJI0 ClIy4acB (l)aKGJ'IBHOFO TOpC€HHA UCTCKAIOLICTO IMPOAYKTA HAa YCTAHOBKAX AAHHOTO
THIIA.

D.4.5 BepOHTHOCTL BO3HMKHOBCHHUA «OrHCHHOIO IIapa» MpUu pa3pyli€eHUU 6J'[I/I3.TI€)K&III€FO
pe3epByapa 1o Bo3AeHcTBHEM Tokapa (M30bITOYHOTO HaBiieHUs) Qo PACCUUTHIBAIOT IO (hOPMYITe

QO.LU = 1 - P6n Pn.a Pon [1 - ( 1 - Pop)(l - Pr_n)] ) (915)

rac Pn_a ~ T€XHHUYECKass HaJCKHOCTh HpeHOXpaHHTGHLHOﬁ apMarypbl pe€3€pByapoOB, IPUHUMAIOT:

0,95 - ecimut yCTaHOBIIEHbI CHCTEMbI aBAPUITHOTO cOPOCa MPOJIYKTa

Pra= ¢ TpeQyeMOii IIPOH3BOTHUTENBHOCTBIO,

0- ecmu cHCTEMBI aBAPHITHOTO OPOCA OTCYTCTBYET;

Ps; — TexHMYecKas HaJIeKHOCTh CHCTEM OJIOKHPOBAHMS MPOLIECCOB MOa4YX M NepepadOTKU MPOJIyKTa
IIPY aBApUH, [IPUHUMACTCS:

095 -ecm cHTeMbI 07OKIIDOBAHHA YCTAHOBTEHS)

=
(/- ecm CHCTeMbI 0MOKIIDOBHILA OTCYTCTBYT;

Prn — BepositHOCTh  3((EeKTUBHOM  3alUTHI  MOBEPXHOCTH YCTAHOBKM C  IOMOLIBIO
TEIUIOU30JIMPYIOIIUX TTOKPBITHIA

0,95~ i HaAHI TETLTOM30MHPYHOLIETO TOKPBITH,

.=
(- TpH OTCYTCTBIH TEILIOR3OMPYIOLIETO TOKPBITH,

Po, — BeposITHOCTH 3 PEKTUBHOM pabOTHI CHCTEM OpPOIICHHUS YCTAaHOBOK (PEe3epBYyapoB):
(.99 ~Tpm. HaTvHI CHTEMI OPOIICHHS,

=
P 10— i oteyrersim cicrels! opomes;

Pon — BCPOATHOCTH YCIICXa BBIMOJIHCHHA 3aladui ONCPATUBHBIMHU MOAPA3ACIICHUAMU r[o>1<apHof/'1
OXpaHbI, HpI/I6I)IBaIOHII/IMI/I K MECTY aBapuu, paCCUMTBIBAIOT 110 (bOpMyJ'IC

Pon = Py.n.cp(tnp = ty ) + Py.n.anpP' (tnp = tp ) > (3.16)
rac PyAn,c — BCPOATHOCTD BBITIOJIHCHUA 3a1a4U YCTAHOBKaAMHU HO)KapHOﬁ CUTHaJIM3alluH,
P =1—P

P, — BEpOSTHOCTH BBI30BA MIEPCOHAIIOM aBAPUMHBIX TIOJPa3/IeICHUI:

y.IL.C y.Q1.c



0.33-Tipu onHOCMEHHOM peume paboTel,
Py =1 0,67 ~mpit ZByCMEHHOM pekiMe PaboTl,

0 mpr TpeXCMEHHOM  peskuMe paboTh;

t, —pacueTHOe BpeMs BO3/ICHCTBHA OIACHBIX (JaKTOPOB IOkapa Ha ONMM3JIeXalui pe3epByap 10 ero
paspylIeHus, MUH;

tnp — BPEMSI IIPUOBITHS ONIEPATUBHBIX TOJPA3/EICHUI K MECTY T10)Kapa, MHH;

Pit,, < tp) — BEPOSITHOCTH MTPUOBITHSI OTIEPATUBHBIX MOPA3ICTICHU MOKapHOI OXpaHBI 32 BpeMs,

MEHBIIIEe PacUeTHOTO BPEMEHH Pa3pyLICHHs OIM3IIexallero pe3eppyapa.
BepositHocTs P, mpemoTBpamieHust moxkapa Omaromaps 3(QQEKTHBHBIM  IPOTUBOIOKAPHBIM
MEPOIPUATUSIM WX 110 IOTOJHBIM YCIIOBHSIM PAaCcCUUTHIBAIOT 110 (hopMyIie
N
P, = ﬁ : (.17)
a.B Mr

rac NH_B — YHUCJIO aBapPIﬁ, IIPXU KOTOPBIX HE MPOU3O0IIJIO BOCINIAMECHEHHSA TOPIOYUX BEIIECTB.

3.4.6 BeposTHOoCcTh QB.I BOCIUIAMEHEHHS IpOJMBA TOPIOYMX BEIIECTB, 0Opa3oBaBLIErocs B
pe3ysbTaTe aBapuu ¢ pa3repMeTH3aliell yCTaHOBKH, PACCUUTHIBAIOT 10 (opMyIie

N
Qun =7 _NB'“ N~ (2.18)
a.B Mr H.B

rae NB.IT — 4HCIIo cily4aeB BOCIZIAMEHEHHS TIPOJIMBA TP aBapHAX HA YCTAHOBKaX JAaHHOTO THIIA.

3.4.7 BepositHOCTh Q.0 O CrOpaHus 0o0JIaka MapOBO3AYIIHON CMECH, 00pa30BaBIICHCS B pe3yibTaTe
BBIOpOCA U MOCJIEAYIOLIEr0 HCIIaPEHH sl TOPIOYNX BELIECTB, PACCUMTHIBAIOT MO (hopMysie

(©.19)

rae Neo — 4HCIIOo cilydaeB cropaHusi o0iaka py aBapysx Ha YCTAHOBKAaX JIaHHOTO THIIA.

3.4.8 BepostHOCTh Q. CrOpaHHS ITapOBO3AYIIHOW CMECH C Pa3BHTHEM H30BITOUYHOTO IABIICHUS
paccUMTHIBAIOT 1O (popMyIie

N
Qe " N N NN (3:20)"
a.B mr H.B B.I

rae No, — 9HCIIO CITy4aeB CrOpaHus MapOBO3AYIIHOW CMECH C Pa3BUTHEM H30BITOYHOTO JAABICHHUS
IPY aBapUsIX HA YCTAaHOBKAX JAQHHOTO THIIA.

5.4.9 Ecnu cratucTHYeCKUE NaHHbIC, HEOOXOMMMBIE MU pacuyeTra BEPOSTHOCTHBIX IapaMeTpOB,
BXOmIImuX B popmyisl (D.1) — (3.10), OTCYTCTBYIOT, BEpOSTHOCT PEATH3AINN PA3INIHBIX CIICHAPHEB
aBapHH PaCCUUTHIBAIOT 110 (hopmyIie

Q (Al) - Qas Q (Ai)cr, (321)

rae O (Aj)e — CTaTUCTHYECKAst BEPOSTHOCTH PA3BUTHsI aBapUM I10 i-i BETBH JIOTHYECKOH CXEMBI.
Just CYT, Q (Aj)er onipesensitot 1o tadmme . 1.

Tabmuma 3.1— Crartuctiyeckne BEPOSTHOCTH PA3IMYHBIX CIIGHAPHEB pa3BUTHS aBapuu C
BbIOpocoM CYT'
Cuenapuii aBapuu BepositHOCTB Cuenapuil aBapun BepositHOCT
b
Daxen 0,0574 Cropanue c pa3BuUTHEM
OrHeHHbI map 0,7039 M30BITOYHOTO 1aBICHUS 0,0119
T'openue nponusa 0,0287 bes ropenust 0,0292
Cropanue obnaka 0,1689 Hroro 1

3.5 Jns KaKmoro BapHaHTa JIOTMYECKOH CXEMbI IPOBOT pPacyeThl MOPAKAIOIUX (HaKTOPOB
(MHTEHCUBHOCTH TEIUIOBOTO H3JIy4YECHUS, JUIMTEIBHOCTH €ro BO3ACHCTBHSA, M30BITOYHOE NaBICHHE M
HMIIYJIbC BOJIHBI AABJIEHUS) C MOMOIIBIO METOJOB, IPUBEICHHBIX B mpuioxkeHusx B, J1, E. Beruucnenus
MPOBOJAT JUI 3aJaHHBIX PACCTOSIHUM OT MecTa WHHWIMHMPOBaHMs aBapuu. KommdecTBo BemiecTsa,
NPUHAMAIOLIETO y4YacTHE B CO3JaHUM IOPAXKAIOMIMX (AKTOPOB, OLEHMBAIOT B COOTBETCTBUH C
pacyeTHBIM BapHaHTOM aBapHH.

3.6 YchoBHas BEpOSTHOCTH Qni MOPaKEHNS YENIOBEKAa M30BITOYHBIM JAaBICHHEM, Pa3BHBAEMbBIM

NPU CrOPaHMM Ta30MapOBO3IYIIHBIX CMECe, Ha PACCTOSHHM T OT OSIHUIEHTPA PACCUUTHIBAIOT
CIETYIOIIHM 00pa3oM:



- BBIYHCJISFOTCS M30BITOYHOE JTABIICHHE AP Y UMITYJILC I 10 METOJIaM, OTIIMCAHHBIM B MPHIIoKeHn! E;
- MICXOJISl U3 3HAYCHUH Ap U i, BBIYHCIISIOT 3HAUCHUE «TIPOOUT» — QyHKIUH P, 1o hopmyrie

P.=5-0,26 In (V), (3.22)
8,4 9.3
rae V :[17500J +[2?0) (3.23)
Ap i

Ap — u30bITOuHOE HaBieHue. [la;

i — WMITYJIbC BONHEBI HaBieHus. [1a - c;

- C IOMOIIEIO TAONHUIIBI D.2 OMPEIEISIIOT YCIOBHYIO BEPOSTHOCTD MTOPaKCHHS YETIOBEKA.
Tabmima D.2 — 3HaueHus YCIOBHON BEpOSTHOCTH IMOPAKEHMS YEIOBEKa B 3aBHCHMOCTH OT P,

VYcnosHast P.
BEPOSITHO
CTh
MTOpaKEeH
us, %
0 1 2 3 4 5 6 7 8 9
0 2,67 |295]|3,12]3,25]3,36 | 345 3,52 3,59 3,66

10 3,72 | 3,77 3,82 3,90 (3,92|396| 4,01 | 405 | 408 | 4,12
20 4,16 | 4,19 | 423 426|429 433 | 436 | 439 | 442 | 445
30 448 | 4,50 | 4,53 [4,56 4,59 4,61 | 464 | 467 | 469 | 4,72
40 475 | 4,77 | 480 | 4,82 | 485|487 | 490 | 492 | 495 | 497
50 500 | 5,03 |505]|508]510]513]| 515 | 518 | 520 | 5,23
60 525 | 5,28 |531533(536|539]| 541 | 544 | 547 | 5,50
70 552 | 5,55 | 5,58 |561]564|567| 571 | 574 | 577 | 581
80 584 | 588 |592]5095]599]604]| 608 | 613 | 618 | 6,23
90 6,28 | 6,34 |641]648]6,55]|664] 675 | 6,88 | 7,05 | 7.33
— 0,00 | 0,10 [0,20]0,30[0,40]050] 0,60 | 0,70 | 0,80 | 0,90
99 733 | 7,37 | 741|746 [ 751|758 | 7,65 | 7.75 | 7.88 | 8,09

3.7 VYcroBHas BEpOSTHOCTh IOPAKEHHMS UENOBEKAa TEIUIOBBIM H3IyYEHHEM OIIpeaeseTcs
CIIEAYIOMIAM 00pa3oM:

a) paccuMThIBalOTCs P, 1o hopmyne

P,=-14,9 + 2,56 In (t ¢**), >3.24)

rre ¢ — 3G PEKTHBHOE BPEeMs SKCIIO3HIINH, C;

¢ — UHTEHCUBHOCTH TEIUIOBOTO H3JIydeHHs, KBT/M?.

t OIIpEeAEIIsIIoT:

1) nns moxkapos mponuBoB JIBXK, IK u TBepabIx MaTepuaion

t=t, +x/v, (3.25)

TJe f, — XapaKTepHOE BpeMsl OOHApyKeHUs MTOXKapa, ¢ (JoIycKaeTcs IpHHUMATh t = 5 ¢);

X — PACCTOSIHUE OT MECTa PACIIOIOXKEHHMS YEeNIOBEKa JI0 30HbI (HHTEHCUBHOCTH TEIJIOBOTO M3ITydIEHHS
He npesbimaeT 4 kBr/m?), u;

V — CKOPOCTB JBIDKCHUS YeJIOBEKa, M/C (IOIyCKaeTCs IPHHAMATE v = 5/¢);

2) nyst BO3IEUCTBUS «OTHEHHOTO IIapa» — B COOTBETCTBHH C IpUIIoxeHneM J1;

6) ¢ TOMONIbIO TAOMUIBI D.2 ONPENeNsioT YCIOBHYIO BEpPOSTHOCTH Qni MOpaKEHUsT YeoBeKa

TEIUIOBBIM U3IIyUYCHHEM.
3.8 NuauBuyanbHbIi PUCK R, TOX', ONpenensor no hopmyse

n
R=3)0Q,QA;), (3.26)
i=1
rae (21'[i — YCJIOBHAd BCPOSATHOCTDH IMOPAKCHUA YCJIOBCKA MIPU peain3allun l-i/i BE€TBU J'IOFI/I‘-ICCKOﬁ
CXEMBI,

0O(A,) — BEPOATHOCTD peanM3aly B TEUEHHUE TOJIa [ -i BETBH JIOTUYECKOM CXEMBI, TOI '}

1 — YHCIIO BETBEH JIOTHYECKOU CXEMBI.

[pumep — Pacuer nHANBHIYANEHOTO PHUCKA ITPH BEIOpOCE MPpOIaHa U3 MIapoBOTO pe3epByapa.

JaHHBIC 1151 pacdeTa

Pe3epByap pacroiokeH Ha TEPPUTOPHH PE3ePBYapHOTO MapKa CKIala CXKIKEHHBIX Ta30B M MMEET
00bem 600 m*. Temneparypa 20 °C. ILIOTHOCTE CxKMKEHHOTO npomnana 530 kr/m*. CTeneHs 3anoIHeHus
pesepsyapa 80 % (110 oGbeMy). YaenbHas Temiora cropanus npornana 4,6 - 107 Jix/kr. PaccrosiHue ot
pe3epByapa [0 4YeJOBeKa, AN KOTOPOro ONpPENeNsioT MHAUBHIYaNbHBINM pUCK, cocTaBimsieT 500 M.
AHanu3 CTaTHCTHKH aBaphil TIOKa3aj, YTO BEPOSATHOCTh BHIOpOCA MpoIIaHa M3 pe3epByapa cocTasisieT 1



107 rox’".

Pacuer

BEINOTHUM OIICHKY BEPOSATHOCTH pa3BUTHs aBapuu 1o Tadmuie 3.1 u dpopmyre (2.21).

BeposTHOCTD cropaHusi NapoOBO3/YLIHONW CMECH B OTKPBITOM ITPOCTPAHCTBE ¢ 00pa30BaHUEM BOJIHBI
M30BITOYHOTO AaBIEHUS (Ag)

Qex=1-107-0,0119=1,19 - 10" rox .

BeposiTHOCTh 00pa30BaHuUs «OTHEHHOTO I1apay (4s):

Qow ~1-107-0,7039 = 7,039 - 10™* rox .

BeposiTHOCTH BoCTIIaMeHEHHS TIPOJHBA (As):

Qun=1-107-0,0287 = 2,87 - 10” rog .

BeposiTHOCTH pa3BUTHSA aBaPHH B OCTAIBHBIX CIyJasx MPHHUMAIOT paBHBIMH 0.

OmnpenensieM 3HAYCHUS MOPAXKAIOMUX (PAKTOPOB C TIOMOINBIO METONOB, NPUBEICHHBIX B
npwioxenusix B, /1, E.

CoracHO pacueraM, BBHIITOJHEHHBIM B KOHTPOJNBHBIX NpuMepax mnpwiokenuit [, E, m30brouHoe
JaBIleHWe Ap W WMIYIBC i BOJHBI [ABICHHUS, WHTEHCHBHOCTH TEIUIOBOTO M3IYyYCHHUS OT «OTHEHHOTO
mrapa» Jow M BPEMs €TO CYIECTBOBAHHSA £ Ha paccTosHIH 500 M COCTaBISIOT

Ap = 16,2 xIla, i = 1000 Ila - ¢; qow = 12,9 XxBT/M?, £, = 40 c.

B cootBercTBHM ¢ mpmiiokeHHEM B 3HadeHHE WHTCHCHBHOCTH TEIUIOBOTO M3IYYEHHS OT IOXKapa
TIpoJiBa TporaHa Ha paccrosaun 500 M cocTapiser

gn = 0,7 xBr/™m%.

Jis mprBeeHHBIX 3HAYCHUH Mopakaonmx (axTopo mo ¢opmynam (2.22) u (2.24) ompenernseMm
3HAUEHUS! «[IPOOUT» — (YHKIMHU P,, KOTOpPbIE COOTBETCTBEHHO COCTAaBIISIIOT

PSR =483, PO™ =328 P =0.

Jns yka3zaHHBIX 3Ha4eHWH <«IpoOMT» — (QYHKOMM 1O Tabimuue 3.2 ycloBHAs BEpPOSTHOCTD
MIOPKEHNS YeJIOBeKa MOPAKAIOIUMHK (PaKTOpaMH paBHa!

A =043;,Qp™ =0,04,Qp =0.
Mo popmyse (3.26) onpenensieM HHANBUILYaTbHBINA PUCK:
R=43-10"-1,19-10°+4,0- 102+ 7,039 - 10*=3,3 - 10° rox "

TIPUJIO)KEHUE FO
(pexomenoyemoe)

METOJ OHEHKHN COLNUAJIBHOI'O PUCKA JIUISA HAPY/KHBIX
TEXHOJIOI'MYECKHUX YCTAHOBOK

0.1 Hacrosmmii MeTon HpUMEHHMM Ui pacdera COIMaJbHOTO pHUCKa (Jalee — pHCKa) Ha
HApPYKHBIX TCXHOJOTMYECKUX YCTAHOBKaxX IMPU BO3HUKHOBCHHH TAaKHUX IMOpaAXAIOIINUX q)aKTOpOB, KakK
M30BITOYHOE JaBIICHUE, Pa3BUBACMOE MPH CTOPAHWH Ta30MapOBO3/AYIIHBIX CMecel, U MHTEHCHBHOCTh
TEIJIOBOT'O M3JTy4EHHSI.

10.2 Ormenky pucka mpoBOIAT Ha OCHOBE OCTPOSHHS JIOTHUECKOW CXEMBI, B KOTOPOI YUUTHIBAIOTCS
Pa3INYHBIC WHHUIIUHUPYIOIINC COOBITHSI M BO3MOXKHEIE BapuWaHTbl UX PA3BUTUA. HpI/IMep IMOCTPOCHUA
JIOTHYECKON CXeMBI IPUBENICH B paszene O.2.

0.3 PaccunteiBatoT BeposTHOCTH (J(A;) peamu3anuu KaKIOW W3 paccMaTpUBAeMbIX BeETBEi
Jormaeckoit cxeMbl. st aToro menonb3yroT cootHomenus (D.1) — (9.10), mpuBeneHHbIC B pa3aenax
3.3 u 3.4 npunoxerus 3.

/0.4 Ecnu cratuctuveckue JaHHbIe, HEOOXOMUMbIE U pacueTa BEPOSTHOCTHBIX ITaPaMETPOB,
Bxomamux B opmynsl (D.1) — (D.10), OTCYTCTBYIOT, TO BEpOSTHOCTh pEaM3aIllH PAa3TAIHBIX
CIIEHapHEeB aBapyy ONPEIEISIOT B COOTBETCTBUH ¢ D.4.9.

10.5 Jlnst xax1oit BETBU JIOTHYECKOW CXEMbI MPOBOMAT PacyeThl 3HAYCHUH MOpaKarOIMX (HaKTOpoB
(MHTEHCHBHOCTH TEIUIOBOTO H3JIyYEHUS, JUIMTEIBHOCTH €ro BO3ACHCTBHS, M30BITOYHOE NaBjieHHE M
HMITYJILC BOJIHBI JIABJICHHS) C TOMOIIBIO METO/IOB, TPUBEACHHBIX B Hpriokenusx B, J1, E. Beruncnenns
MPOBOJAT JUISl 3aJaHHBIX PAcCTOSHUM OT MecTa WHHMIMHMpOBaHMs aBapuu. KonmuecTBo BemiecTsa,
MPUHAMAIONIETO y4YacTHE B CO3JaHWM IOPAXKAIOMIMX (PAKTOPOB, OIEHHBAIOT B COOTBETCTBUH C
pacyeTHbIM BapUAHTOM aBapHH.

10.6 OnpenensioT ycIoBHBIE BEPOSITHOCTH Qni MTOPaKeHUS YeJIOBEKa Ha PA3JINYHBIX PACCTOSHHUAX
I~ OT Hapy)KHOHM YCTaHOBKHM NPY peaii3aluy i-ii BETBH JIOTHYECKol cxeMbl. OrpeneneHust MpoBoIT B
COOTBETCTBHH C pasaenaamu 2.6 u D.7. CTposaT rpaduuecKue 3aBUCUMOCTH Qni = f(r).

10.7 Ha renepanbHOM MiiaHe NPEeIIPHUATHS BOKPYr HAPYKHOU YCTAHOBKU CTPOAT 30HBI MOPAKEHHUS,
U JUTS KXKIOH M3 3THX 30H OIPEEISIOT:



- cpenHye (110 30HE) YCIOBHBIE BEPOSTHOCTH Qr{i,i , TIOPaKeHHUS YeJIoBeKa (j — HOMEpP 30HEI);
- CpeziHee YHCIIO . JIFOJIEH, TOCTOSHHO HaXOSIIIUXCS B j-1 30HE.

10.8 Brruucisiior oxxuaeMoe guciao N; MoruOmmx Jrofei NMpy peaM3alny i-i BETBU JIOTHYECKOH
cxeMbl 110 hopmyiie

k
N; =) Qu nj, (10.1)
j=1

e k - Y4MCIO PACCMATPUBAEMBIX 30H TOPAKEHHUsI, BHIOUPAEMOE UCXOMS U3 TOTO, YTO BHE K-if 30HBI
BCE 3HAYCHHUSI
Qun; < 1-102rox ™, a B k-it 30me x0T 661 O11HO H3 3Havenmit Q> 1102 rox ™.

10.9 CoumanbHblii pUCK S pacCYUTHIBAIOT IO GopmyIie

/
S=) QA (10.2)
i=1

rae /| — 4YMCio BETBEH JIOTHMYECKOW CXeMbI, Jis KoTopbix N; = Ny (Ny — oxumaeMoe YHuciio
MOTHOIINX JIFOJICH, JIsT KOTOPOTO OIICHUBACTCS COMANBHBIN puck. Jlomyckaercs mpuaUMaTh Ny = 10).

Ecnu ans Bcex BeTBeW JIOTMYECKOM cXeMbl BbIMOJNHsIETCS yciaoBue N; < Ny, TO paccMarpuBarOT
MTOTIAPHBIC COYCTAHUS BETBEH JIOTHIECKOM CXeMBI (pearn3aiisi B TeUCHIE Toa IBYX BETBEH JTOrHIECKON
CXEMBbI), JJIsl KOTOPBIX BBIMOJIHSETCS YCIOBHE:

Nj i, =Nj, +Nj, 2N (10.3)
[Ipu 3TOM S; paccUUTHIBAIOT 110 PopMyIie
Sy = Z Q Ai1 )QlAiz ’, (10.4)
11,15
e Q(Ai1 ), Q(Aiz ) — BEpOATHOCTH pealn3alid BeTBeH iy W i, JepeBa COOBITHIA
COOTBETCTBEHHO.

B ¢dopmyne (F0.4) cymmupoBaHHE MPOBOIAT MO BCEM IIapaM BETBEH JOTMYECKOH CXEMBI, IS
KOTOpBIX BbINoiHsercst yciosue (F0.3).

Ecnu Hu nns omHOM mapel BerBel jormueckod cxemsl ycioBue (FO.3) He BeimomHsieTcs, TO S;
MIPUHUMAIOT paBHBIM 0.

IIpumep — Pacyer conuanbHOTO prcKa IMpH BBIOPOCE MPOINaHa U3 IIapoOBOr0 pe3epByapa

JaHHble 11 pacuera

PesepByap pacnoyio)keH Ha TEPPUTOPHU PE3EPBYApPHOIO MapKa CKilajga CXKMKEHHBIX Ta30B M MMEET
o0bem 600 M (pucynok 10.1). Temmeparypa 20 °C. IIIOTHOCTB CXKMKEHHOTO Tpomana 530 kr/m’.
Crenens 3anondenus pesepsyapa 80 % (mo o6wemy). VienbHas Temora cropauus nporana 4,6 - 107
Jx/kr. UUCICHHOCTh TIEpPCOHAa, OOCIy)KHBArOIIero ckiamx, — 15 uen Pexum paboter —
TpexcMeHHbIH. C OJIHOM CTOPOHBI CKJIa/ia OT €ro BHEIIHEH TPaHUIIbI PACTIONIOKEHA TEPPUTOPUS CaJl0OBO-
JIAYHBIX YY4aCTKOB C MUIOTHOCTBIO 3acenenus 200 uen/km?>. Jlanee HAXOAUTCA KUIast 30HA C IIOTHOCTBIO
sacenenuss 2000 yen/km® (pucynok [0.1). AHanM3 CTaTMCTHKU aBapMil MOKAa3ajl, 4YTO BEPOATHOCTD
BBIOpOCA Ipomana u3 pesepsyapa cocrasnser 1 - 107 rox’.

Pacuer

CornmacHo pacueraM, BBIIIONHEHHBIM B KOHTPOJBHOM TpPHMEPE NPHIOKEHUS O, BEPOSTHOCTH
CropaHusi TTapoBO3/YIIHON CMecH ¢ 00pa30BaHHEM BOJIHBI JIaBICHHUS, 00pa30BaHUsI «OTHEHHOTO I1apa
1 BOCIUTAMEHEHHMS TIPOJIBA COOTBETCTBEHHO COCTABIISIIOT

Qex=1,19 - 10° rox"; Qo = 7,039 - 10 rox’; Qs = 2,87 . 107 rox’.

BeposiTHOCTH pa3BUTHS aBapUH M0 OCTAIBHBIM BapHaHTaM NMPUHUMAIOT paBHBIMH 0.

B cootBerctBun ¢ mpunoxkenusmu B, /I, E paccumThiBaeM 3HaueHHS MOpPaKAOUMX (HaKTOPOB,
COOTBETCTBYIOIIMX PACCMAaTPUBAEMbIM BapHaHTaM JIOTUYECKOH CXEMbI, M 3HAUCHUS YCIOBHBIX

BepOHTHOCTeﬁ MOpaXKEHUs 4Y€JIOBCKaA (21-[i (COF JIACHO HPUJIOKCHHIO 3) Ha pa3IMYHbIX PACCTOSIHUAX OT

aBapuifHOTO pe3epByapa.
Bribupaem paccrosmms ot 100 mo 1000 m gepes xaxapie 100 .

BoruncneHnbie 3HaUCHUS QHi HaHOCHM Ha rpaduk (pucynok 10.2).

[IponsBoaum paszencHue TEPPUTOPHUH Ha 30HBI TOPAKEHHUS.

Hemecoobpa3Ho mpoBecTH pa3aeneHue Ha TpHu 30HEI — A, b, B, a umeHHo:

- 30Ha A — TeppuTOpHs CKiIana (KOIMMYECTBO YETIOBEK, MOCTOSIHHO NMPEOBIBAIOIINX B 30HE A, —
n*=15/3 = 5 4enosek);

- 30Ha b — TeppuTopHs, 3aHMMaeMmas CaJO0BO-AAYHBIMHM YYacCTKaMH [KONMYECTBO HYEJIOBEK,

HOCTOSHHO INpebbIBAOIMX B 30He b, — n® = p® S (p® — mmorHocTs 3acenenus, S — miomam,



3aHUMacMas caJoBO-Ja4HbIMHA y‘IaCTKaMI/I)];



Cxnad cxuxennsix yenebodopodnsx eazol
Pesepbyapwsii napx
Symana u Bununxnopuda
Yucnennocme '@3 [eYe)[eYe)
nepcoHana | ® ooloo

5 vea.
Pesepbyapusiu napx

duxnopamarHa
re-%"%
e & @

flaomrocme
HACEABHUA

200 qen/xnz
fTnomnocmes
HACENCGHUA p
2000 ven/kM

Hacocrnan

DDD O O

D CadobBo-daynsie
yvacmey D
, 700 m
| Xunan 3ona

\L 1
- y 1000 4

® - dyman;
O - Bununxnopud;

@ - duxnopsman;
@ - abapuinsi pesepbyap

Pucynok 0. 1 — Cxema TeppuTOopuu cKiajia U NpUieraromeil K HeMy MECTHOCTH



- 3oHa B — Teppuropus, 3aHMMaeMas KWIONW 30HOM (KOJMYECTBO UYEIOBEK, IOCTOSHHO
npeObiBaronux B 30ue B, — n® = p® S, (p® — motHoCTH 3acenenus, S— momap KuIoM 30161, n°, n®
— npuBeneHsl B Tabmuie F0.1)].

Tabnuna 10.1— Pe3ynbrarsl BIYKCIICHNH, HEOOXOIUMBIE ISl OTPEICIICHUS] COLMAIBHOIO PUCKa

3ona | PaccrosHue or Yucno YcnoBHBIE BEPOSTHOCTH OxuaeMoe YUCIIo
pe3epByapa, M | 4EJOBEK B | MMOpa)KeHHs desioBeka (CpeaHue MOrMOLINX YETOBEK
30HE 10 30HaM)
Q-1 Qpmitol @ | N NN
02 2
A I 300 5 92 97 0 5 5 0
b II 400 22 81 83 0 18 18 0
III 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
VIIVII 900 534 3 0 0 16 0 0
1000 596 2 0 0 12 0 0

Juis GomnpIiel TOYHOCTH pacyera pasgernsieM Teppuropuro 30H b u B ma momsons! (¢ II mo VII),
CIIEYIOIIKE OJHA 3a Apyroii uepe3 kaxapie 100 M (pucynok 10.2), u onpenensem uucio moneit n®, n®,
MTOCTOSIHHO TIPEeOBIBAIOMINX B STHX MOA30HAX (Tabmmma 1O.1).

C nomomsio rpaduka (pucyHok F0.2) u dopmynsr (FO.1) ompenensiem cpegaue 1o moazoHam [—

VIII ycnoBHBle BeposiTHOCTH mopaxeHust denoBeka (QS™, QO™ QU ) u oxmmaemoe dYHCIO

norndmux Jrofei N; Ipy peanu3ayy COOTBETCTBYIOIINX BapHAHTOB JIOTMUECKON CXEMBI (IS TIOI30HBI
I onpenenenne MpoBOAAT MO BHEIIHEH I'PaHUIIE 30HBI). Pe3ynbrars! onpeeseHus IpHUBEASHbI B Ta0mmIe
10.1.

Ha ocHOBaHMM IOTy4eHHBIX PE3yNIbTaToB U ¢ IoMolbio Gopmyist (FO.2) onpenenseM conmanbHBINA
pHcK

S=1,19-10°+7,039-10*=72-10".
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Pucynok 10.2 — 3aBUCHMOCTb YCIIOBHON BEPOSITHOCTH TOPAKEHHSI YEJIOBEKA QHi Ha pa3JInYHbIX

paccTOsIHUAX OT pe3epByapa
TIPUJIOJKEHHE A
BUBJINOT PA®US

[1] CHulI 2.01.02—85 IIpoTtuBonoxapHble HOPMBI

[2] CHulI 2.09.03—85 CoopyxeHHs MPOMBIIUIEHHBIX IPeIIpUsSTHI

[3] CHuII 2.04.05—91 Oromnenne, BEHTWISIUS U KOHAUIUOHUPOBAHHE

[4] CHulI 2.04.09—84 TloxxapHasi aBTOMaTHKa 3IaHUI U COOPYKEHU I

[5] CHulI 2.11.03—93 Ckuazbl HedtH 1 HepTenpoayKToB. [IpoTHBONOXKApHBIE HOPMBI

[6] HIIb 21—94 CucteMsl a’po30J7bHOTO TYIIEHHS MOXapoB. BpeMeHHbIE HOPMBI M IpaBHiIa
MIPOEKTUPOBAHMUS M IKCILTyaTalluH

KiroueBble c€ioBa: TEXHOJIOTHYECKUE Tpolece, MOXapHas Oe30MacHOCTh, YPOBEHb MOXKAPHOI
OIIACHOCTH, OOBEKT, IIOPOTOBOE KOMUYECTBO BEIIECTB, aBAPUS

Coneprxanue

1 O6nacTh IpUMEHEHUS

2 HopMaTHBHBIE CCHUIKH

3 Onpenenenus

4 OO01IME TONOXKEHUS

5 ObecneyeHne TOXKapHOH 0€30IMaCHOCTH TEXHOJIOTHYECKIX IIPOIIECCOB MOBEHIMICHHOW OMTACHOCTH

6 AHanM3 MOXXKapHOI OMACHOCTH TEXHOJIOTMYECKHX IPOIIECCOB

7 Tlopsimox oOecrmedeHMs MOXKApHOH OE30MAaCHOCTH TEXHOJOTHYECKHUX ITPOIECCOB, OTIMYHBIX OT



IIPOLIECCOB MOBBIIIEHHON MOKapHON OIACHOCTH

[punoxenne A Meroxg pacuera H30BITOYHOTO JABJCHHS, pa3BUBAEMOrO IIPU  CrOpPaHUU
ra30napoBO3IYIIHBIX CMeCEl B TIOMEIIEHNH

IIpunoxxenue b Meron pacuera pazMepoB 30H, OTrPaHUYEHHBIX HUKHUM
KOHIIEHTpAIlMOHHBIMIIpeiesioM pactipocTpadenus miamenu (HKIIP) raszos u mapos

IIpunoxenne B Meron pacyera MHTEHCHMBHOCTH TEILIOBOTO W3JIyY€HMs IIPU IMOXKapax IPOJIMBOB
JIBX u 'K

ITpunoxenne I Metoz pacdera pa3MepoB 30H PacpOCTPAHEHHUs! 00JaKa TOPIOYMX Ia30B M IapoB
IIpH aBapuHu

IIpunoxenne [ Meton pacyeTa HHTEHCUBHOCTH TEIUIOBOTO M3IyYEHHs U BPEMEHH CYILECTBOBAHMS
«OTHEHHOTO HIapa

IIpunoxenne E Meton pacuera mapamMeTpoB BOIHBI JaBIEHHS IPU CTOPAaHUM ra30MapOBO3IyLIHBIX
cMecell B OTKPBITOM ITPOCTPAHCTBE

IIpunoxenne XK Meron pacuera mapamMeTpoB BOJHBI JAaBICHUS IpU B3pBIBE pe3epByapa C
MEPErpeTO JKUAKOCTBIO HIIH CXKMYKEHHBIM ra30M IIPU BO3JIEHCTBUM HAa HETO Oo4ara roxapa

Ipunoxenne M Meton pacuera mapaMeTpoB HCMAPEHUS TOPIOYMX HEHArPEeTHIX IKHMJAKOCTEH U
CXKIKEHHBIX YITIEBOJOPOIHBIX Ta30B

IIpunoxenne K Meronsl pacuera TeMmepaTypHOIO peXHMa II0XKapa B MOMELICHUSAX 3AaHHH
Pa3IMYHOrO Ha3HAYECHUS

[Mpunoxenne JI Merox pacyera TpeOyeMOro rpezielia OorHeCTOHKOCTH CTPOUTENIBHBIX KOHCTPYKIHIA

[Ipunoxenne M Meton pacdera pazMepa CIUBHBIX OTBEPCTHH

IIpunoxernne H MeTon pacuera npoTHBOMOXKAPHBIX APOBHIX 3aBEC

[punoxenne I1 Meron pacuyera (erMaTH3upyrONMX KOHUEHTpanui (durermatnzamus B
MIOMEIEHUAX U TEXHOJOTHUECKHX aIlaparax)

[Tpunoxenne P Bei6op pa3mepoB orHeracsiix KaHajloB OTHENperpaauTeneit

[Ipunoxerne C BoasgHoe opolieHne TeXHOIOTHYECKHX alllapaToB

Ipunoxenue T Merox onpenenenus TpedyeMoii Oe30macHOM IIOMaa1 pa3repMeTH3aIU

[punoxenne Y TpeOoBaHMs K MIPOTHBOIIOKAPHBIM TIPETpagam

[Mpunoxenne ® TpeGoBaHUS K OTHE3AIIUTE OIPaXKASHUH TEXHOJIOTHYECKOro 000pYI0BaHNUS

[Tpunoxenne X 3amura TEXHOIOTHYECKHUX POIIECCOB YCTAHOBKAMH TTOKAPOTYIICHUS

[Ipunoxenne 1] TpeOoBaHus K cpeacTBAM MOKAPHOM CBSI3H U CUTHATU3AITIH

IIpunoxenne I Meron pacuera HHAMBUIYAIBHOTO M COLUAIIBHOIO PHCKA sl IPOU3BOJICTBEHHBIX
3IaHUI

[Mpunoxerne O Merox OINEHKHM WHAWBUIYaTbHOTO DPHUCKA [UIT HAPYXHBIX TEXHOJOTHUYECKUX
YCTaHOBOK

[Mpunoxerne KO Merox OIIeHKH COMMAIBHOTO PHCKA IS HAPY)KHBIX TEXHOJIIOTHUECKUX YCTAaHOBOK

[punoxenne S bubnuorpadus



