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3 BBEJIEH BIIEPBLIE

1 OBJIACTh IPUMEHEHMUSA

Hacrosimumii  crangapT ycTaHaBiIMBaeT oOmue TpeOoBaHMSA MOXKApHOH OE30IacHOCTH K TEXHOJOTMYECKMM IIpoleccam
pa3IMYHOrO HAa3HA4YeHUs] BCEX OTpaciiell 3KOHOMHKHM CTpaHbl M JIIOOBIX (QOpM COOCTBEHHOCTH IPHU HMX IPOCKTUPOBAHUH,
CTPOUTEIBCTBE, PEKOHCTPYKLIMH, BBOJE, SKCIUTyaTallid U MPEKPalIeHUH dKCIUTyaTallui, a Takke Ipu pa3paboTke U M3MEHEHUHU
HOpPM TEXHOJOIMUYECKOrO TPOEKTUPOBAHUS M JPYTUX HOPMATHBHBIX JOKYMEHTOB, DPErNIAMEHTUPYIOIIMX MEPONPUITUS IO
obecrieueHHIo oKapHOW 0€30MacHOCTH Ha MPOU3BOJICTBEHHBIX 00BEKTaX M IIPH pa3paboTKe TEXHOJIOIHYECKUX YacTel IPOEKTOB,
TEXHOJOTUYECKHUX PETJIAMEHTOB.

Hacrosiuuii ctannapT He pacpocTpaHseTCs Ha:

- SZICPHBIE PEAKTOPBI M MIPEATIPUATHS IO IPOU3BOACTBY, MEPEPadOTKE U XPAaHEHHUIO PAIMOAKTUBHBIX BEIIECTB U MATCPHAJIOB;

- IPEANPUATHA 1O MPOU3BOACTBY U XPAHEHHIO IPOMBIIICHHBIX B3PBIBUATHIX BELIECTB U OOCMPUIIACOB;

- KOCMUYECKHE OOBEKTHI M CTAPTOBBIE KOMIUIEKCHI;

- O6'beKTI)I, CBA3aHHBIC C ITPOBEACHUEM MMOABOJHBIX U MMOA3EMHBIX pa60T;

- BCE BHUABI TPAHCIOPTHBIX OMNEepaluil (3a HCKIIOYEHHEM TPAHCHOPTHBIX ONepanuii, MPOU3BOAUMBIX Ha TEPPUTOPUU
MPEIIPUATHS);

- IepepadoTKy 1 JIMKBUJIAINIO TOKCHYHBIX M ONTACHBIX OTXOJIOB;

- YHUUYTOXEHUE XUMHUECKOTO OPYHKHSL.

2 HOPMATHUBHBIE CCBUUIKHA

B Hacrosimem ctaHaapTe UCHONb30BaHbl CCHUTKH HA CICAYIOIINE CTAHAAPTHL:

I'OCT 9.049—91 EC3KC. INonnmMepHbIe MaTepUabl H UX KOMIIOHEHTHI. MeTO bl Ta00OpaTOPHBIX HCIBITAHUNA HA CTOHKOCTH K
BO3/IEIICTBHIO IIECHEBBIX IPHOOB

T'OCT 9.050—75 EC3KC. ITokpeiTus JakokpacouHble. MeToIbl 1ab0paTOPHBIX HUCIBITAHUNH HAa CTOHKOCTH K BO3JICHCTBHUIO
IIJIECHEBBIX TPHOOB

I'OCT 12.1.004—91 CCBT. IloxapHas 6e3omnacHocTb. O0uHe TpedoBaHMs

I'OCT 12.1.044—89 CCBT. IloxapoB3pbIBOONACHOCTh BEIIeCTB U MaTepuanoB. HomeHkaTypa mokasaTeneil 1 METOJBI UX
OIpeeNIeHUs

I'OCT 12.3.046—91 CCBT. YcTaHoBKH HOXXapOTyLIeHUs aBToMarndeckre. O0Ie TeXHnIecKie TpeOoBaHus

I'OCT 4765—73 Matepuansl JJakokpacouHble. MeTo onpeaeneHus: IpOYHOCTH MIPH yaape

I'OCT 5233—89 Marepuais 1akokpacouHble. MeTo onpeeneHus: TBepAOCTH 110 MasiTHUKOBOMY PUOOpY

I'OCT 15140—78 Marepuaisl JaKOKpaco4HbIe. METOIBI OTIpeIeIeH s aare3un

T'OCT 19433—88 I'py3sl ommacHbIe. Kitaccudukanms 1 MapKiupoBKa

I'OCT 26952—86 Ilopomku orHerymamue. O6muye TeXHIIecKre TPeOOBaHHUS U METO/IbI HCIIBITAHUN

I'OCT 30247.0—94 KoHCTpyKIINH CTPOUTEIbHBIE. METOIbI HCIBITAHNI Ha OTHECTOMKOCTH. ObmTHe TpeOoBaHMs

I'OCT 30247.1—94 KoHCTpYKIIMH CTpOHUTENbHbIE. METOIbl MCHIBITAHWNA Ha OTHECTOMKOCTh. Hecymme m orpaxkmaromrie
KOHCTPYKLIMH

T'OCT 30247.2—97 KoHCTpyKIIUU CTpOUTENbHbIe. METO bl UCIIBITAHUM Ha OTHECTOMKOCTh. JIBepu U BOpOTA.



I'OCT P 50680—94 YcraHOBKM BOISHOTO ITOXKapOTyLIeHUs! aBToMaTndeckue. OOIue TexHuueckue TpeboBaHus. MeToabl
HCIIBITaHUN

T'OCT P 50800—95 YcraHOBKH MEHHOTO IOKAPOTYIICHHs aBTOMaTmdeckue. OOmme TeXHHYeckrne TpeOoBaHHA. MeTombl
HCIIBITAaHUN

T'OCT P 50969—96 YcTtaHOBKHM Ta30BOTO MOKAapOTYIICHUs aBToMartnieckne. OOmue TexHudeckne TpeOoBaHMS. MeTombl
HCIIBITAaHUN

I'OCT 51043—97 VYcraHOBKM BOISHOTO M IEHHOTO IOXXKAapOTYHICHUS aBToMaTthieckue. OpOCHUTENH CIPHUHKIEPHBIE H
npeHdepHbie. O0Me TexHuIeckne TpedboBanuss. MeToapl UCTIHITAHUI

3 ONPEJEJIEHUA

31B HaCTOAIIEM CTaHAAPTEC MPUMCEHAIOT CICAYIOIMUEC TEPMUHBI C COOTBETCTBYIOIUMHU OINPCACTICHUAMU

3.1.1 aBapusn: Pa3pynienue coopyxeHuid M (MJIM) TEXHUYECKHX YCTPOMCTB, MPUMEHSEMBIX Ha ONACHOM IPOW3BOJICTBEHHOM
00BbeKTe, HEKOHTPOJINPYEMBIH B3PBIB U (MJIH) BHIOPOC OITACHBIX BELIECTB.

3.1.2 xkpynHas aBapusi: ABapusi, IpH KOTOPOI I'MOHET HE MEHEE JIECSITH YeJIOBEK.

3.1.3 mpoexkTHasi aBapusi: ABapus, I KOTOpPOH oOecmedeHwWe 3aJaHHOTO YPOBHS O€30MacHOCTH TapaHTHUPYeTCs
MIPEAYCMOTPEHHBIMH B IPOEKTE IPOMBIIIIIEHHOTO MIPEANPHUATHS CHCTEMaMH oOecIieueHns1 0€3011acHOCTH.

3.1.4 makcumaJibHas MpoeKkTHast apapusi: [IpoekTHas aBapus ¢ Hanbosee THKEIBIMU ITOCIIEICTBUSIMH.

3.1.5 6e3omacHocTh: CoOCTOSIHME 3alIWIIEHHOCTH MIPaB TpPaXKIaH, NPHPOTHBIX OOBEKTOB, OKPYKAIOMIEW Cpeasl u
MaTepHalbHBIX LIEHHOCTEH OT MOCIEeICTBIH HECYACTHBIX CIIydaeB, aBapHid M KaTacTpo( Ha IPOMBIIUICHHBIX 00BEKTaX.

3.1.6 noxkapHas 6e3onacHocThb: COCTOSHUE 3aIUIIEHHOCTH JIMYHOCTH, IMYIIECTBa, O0IIECTBA M TOCYJapCTBa OT MOKapOB.

3.1.7 roprwouasi Harpy3ka: ['oproune BeliecTsa U MaTepualbl, pacloiOKEHHbIE B TOMEIICHUN WIM Ha OTKPBITHIX TUIOMIAIKAX.

3.1.8 ornennbnii map: Kpynnomacmrabnoe nuddysroHHoe miamsi croparouieid Macchl TOIUIMBA MJIM I1apoBOTO o0Jiaka,
TIOJJHAMAIOLIEECs HaJl IOBEPXHOCTHIO 3EMIIH.

3.1.9 omacHocts: [ToTeHnanbHas BO3MOKHOCTh BOZHUKHOBEHHS IIPOLIECCOB MIIH SIBIICHUH, CIIOCOOHBIX BBI3BAThH MOPAXKECHUE
JHo/iell, HAaHOCUTh MaTepUalIbHBINA yepO U pa3pyIIUTENbHO BO3IEHCTBOBATh Ha OKPYIKAIOIIyI0 aTMocdepy.

3.1.10 aHanm3 omacHOCTH: BBIABICHHE HEXENATEIFHBIX COOBITHH, BIIEKYIINX 32 COOOW peaH3aldio OIAacCHOCTH, aHAIN3
MEXaHHW3Ma BO3HHUKHOBEHUS TaKMX COOBITHI M MacIITaba MX BEJIWIHHBI, CHOCOOHOTO OKa3aTh MOpaXarollee ICHCTBHE.

3.1.11 omacHblii mapamertp: IlapameTp, KOTOPBIN MPHU TOCTHKEHUN KPUTUICCKAX 3HAUECHUI CIIOCOOCH CO37aBaTh OMACHOCTH
JUIS pacCMaTPUBAEMOTO POIA JIESITENBHOCTH.

3.1.12 ouenka pucka: Pacder 3HaueHMII HMHOMBHUIYaIbHOTO M COIMAIBHOTO PUCKA JJISl pAaCCMaTPUBAEMOTO MPEANPHUITHSI U
CPaBHEHHE €ro C HOPMATUBHBIMU 3HAYCHUSIMU.

3.1.13 unamBuAyadbHBIN PpHCK: BeposTHOCTh (4acTOTa) BO3HMKHOBEHHS ONACHBIX (DAKTOPOB IOXKapa U B3phIBa,
BO3HMKAIOIIas IPH aBAPHUU B OIPEJIEJICHHON TOUKE MPOCTPAHCTBA. XapaKTepH3yeT paclpeielieHue PUCKa.

3.1.14 coumanbHblii puck": 3aBUCHMOCTb BEPOSTHOCTH (UACTOTHI) BOHHKHOBEHHS COOBITHH, COCTOAIIMX B MOPAKCHUHU
OIIPEJIENICHHOTO YHCia JIIOJeH, MOJABEPIIIMXCS MOPAXKAIOUIMM BO3JCHCTBUSAM I0Kapa W B3pbIBa, OT YHCJIA JTUX JIIOJCH.
XapakTepusyeT MaciTad m0>XapoB3phIBOOIIACHOCTH.

" CoumanpHpIif PHCK ONEHHBAETCS 110 IOPAKEHHIO HE MEHEE JIECATH YeITOBEK.

3.1.15 mo:kap: HEKOHTPOJIUpPYEMOE TOpEHHE, NMPUUYMHSIIONIEE MaTepPHalbHBIN ymiepO, Bped JKU3HH U 3I0POBBIO TPaKIaH,
MHTEpecaM 00IecTBa U TOCyJapcTBa.

3.1.16 pa3mep 30ubI: [IpOTSHKEHHOCTh OTPaHUYCHHON KaKMM-THO0 00pa3oM 4acTH MPOCTPAHCTBA.

3.1.17 nmoporoBoe KoJHM4YecTBO BellecTBa: MHUHMMAaJIbHOE KOJIMYECTBO E€JMHOBPEMEHHO HAXOJSIIErocs B IIPOM3BOACTBE
BEIIECTBA, KOTOPOE OIpENeNsieT TPaHUIy MEXAY TEXHOJIOTMUYECKHMMH IPOLIECCAMH W TEXHOJOTMYECKHMH IPOIleccaMu
HOBBILLIEHHON [105KapHOU OIIACHOCTH.

3.1.18 TexHoJiornueckuii mpouecc: YacTb MPOM3BOJICTBEHHOrO MpOIlecca, CBA3aHHAs C JEHCTBHAMH, HAaIpaBICHHBIMU Ha
N3MEHEHHE CBOMCTB U (MJIM) COCTOSHHS OOPAILAIOIIMXCSI B TIPOLIECCE BEIIECTB U M3/IEITHH.

3.1.19 Bpems cpaOaTbiBaHHsl M BpeMsi OTKJIIOYeHHsA: [IpoMexyTOKk BpeMeHHM OT Hadajga BO3MOXHOIO HOCTYILUIEHUS
TOpIOYEro BellecTBa M3 TpyOompoBona (mepdopanus, pa3pblB, M3MEHEHHE HOMHHAIBHOTO IABJIEHUS M T.I.) IO IIOJIHOTO
MIPEKPAIIEHHs NOCTYIUICHUS Ta3a WIN KUIKOCTH B TIOMEIICHHE.

3.1.20 pasrepmeru3amusi: Hambomnee pacrnpocTpaHEHHBIH CIOCO0 MOXKapOB3PHIBO3ALINTE 3aMKHYTOTO O0OpYyIOBaHUSA W
MIOMEILCHNH, 3aKJII0YAIOIINICA B OCHAIEHUN MX MPEAOXPAHUTEIFHBIMA MEMOpaHaMu U (WIIN) APYTUMH pasrepMEeTH3UPYIONIIMHI
yCTpoiicTBaMHU € TaKO# IUIONIAJbI0 COPOCHOTO CEUEHHMsI, KOTOpast IOCTAaTOYHA [UIsl IIPEAOTBPALICHUS Pa3pyIlIeHHUs: 000pYAOBAHUS
WJIN TIOMEIIEHHS OT POCTa U30BITOYHOTO AABJIEHHS IPU CTOPAHUU T'OPIOYMX CMECEH.

3.1.21 OorHecTOIKOCTH TeXHOJOTHMYeCKOro ooopyaoBaHusi: [IpoMexyToK BpeMeHH, B TEUCHHE KOTOPOTO BO3JeiiCTBHE
CTaHAApPTHOTO Ovara Iokapa He MPUBOJUT K IToTepe (PYHKIIMOHAIBHBIX CBOHCTB 000y I0BaHHUSI.

4 OBIIME IMTOJIOKEHU 1

4.1 Tlpm TEXHUKO-DKOHOMHYECKOM OOOCHOBAHWHU CTPOUTEIBCTBA, MPOCKTHPOBAHUU TEXHOJIOTMYECKOTO TIporecca Hu
pPa3MEIIEeHUH TEXHOJOTHYECKOT0 OOOPYIOBaHUS JOJDKEH IPEIyCMaTPUBAThCSI KOMIUICKC Mep IO OOECIICYCHUIO MOXapHOU
0e30MacHOCTH.

4.2 Tlo ypoBHIO TIOKapHOI OMACHOCTH TEXHOJIOTHIECKHE TPOIIECCHI PAa3IeITIOTCS Ha:

- TEXHOJIOTWYECKHE MPOIECCHl IOBBIIICHHOW OMACHOCTH, B KOTOPBHIX OOpAIIalOTCs MOXKAPOB3PHIBOOIIACHBIC BEIIECTBA B
KOJIMYECTBE, PABHOM IJIH OOJIBIIIEM IIOPOTOBOTO 3HAYEHHSI, yKa3aHHOTO B Tabmmme 1;

- TEXHOJIOTHYECKHE TMPOIECChl, B KOTOPBHIX OOpaIIaroTCs MOXKapOB3PHIBOOMACHBIC BEIIECTBA B KOJHMYECTBE, MEHBIIEM
[IOPOTrOBOr0 3HAYEHHMsI, YKa3aHHOTO B Tabnue 1.

Tabmuua 1— [ToporoBoe KOJIMYECTBO BEIIECTB ISl TEXHOJIOTUYECKHUX ITPOM3BOICTB



HaumeHoBaHuE BEIIECCTB UK KaTeropml OITIaCHOCTH I1IO HOpOFOBoe KOJIMYECTBO BCUICCTB,

TPYII BELIECTB I'OCT 19433 T, HC MEHEE
FaSbl roploque CXKaThIC, COKMKCHHBIC U paCTBOpeHHble o4 JaBJICHUEM
Anerunen C,H, 231 50
Bonopon H, 231 50
Cepructsiit Bogopon H,S 241 50
Oxcun stunena (CH,),0 241 50
Ammvuax NHj 241 500
Bcee OCTaJIbHBIE C)KaThble, 231,232,241,911 200

CKMIKCHHBIC U PACTBOPCHHBIC IO
JaBJICHUEM T'OpIOYUE I'a3bl
JlerkoBocCIIaMeHSIOLIUECS U TOPIOYME KUJIKOCTHU

Oxkcun nponwiena C;HqO 311 50
Bcee ocrampHbie| 311,312,321, 322, 324, 200
JIETKOBOCILIAMEHSIOIIAECS u|(325, 335,314, 315, 323, 331

TOPIOYUE KUJTKOCTH
TBepable BelllecTBa

Camopasmararomuecs Bemectsa | 415,416,417,418, 521, 522, 10
523
OKucIsromye BemecTsa
Kucnopon xxuaxuii 0, 212 2000
Hurpat ammonust NH,NO; 511 5000
Xnopar Hatpust NaClO; 511 250
ITepokcun METHIIITUIKETOHA 523 250
(xoHneHTpanus 6omnee 60%)
[lepokcna MeTHIM300yTHIIKETOHA 523 50
(xoHnenTpanus 6oiaee 60 %)
Hanykcycras KHCJIOTa 522 50
(xoHmentpamms Gomee 60 %)
CH;COOOH
Xiop Cl, 222 50
Bbpowm Br, 832 500
Oxkcuapl azota N,O, N,O, 512 50
IIpumeuanus

1 HanmeHOBaHUs Ki1accoB (IIOJKIACCOB) OMACHBIX BEIIECTB IpuBeAeHsl B cootBeTcTBUU ¢ 'OCT
19433.

2 Iloporosble K0IU4ECTBa ONMACHBIX BelecTs, oTHocsAmuxcs no I'OCT 19433 k kareropusim 434
n 437 (camoBO3roparolyiecss TBEpAble BEIIECTBA), Kiaccy 8 (enkne M KOPPO3HOHHO-aKTHUBHBIE
BellecTBa), KareropusiMm 436 u 438 (TBepable JIETKOBOCIUIAMEHSIOIINECS BELIECTBA), KaTErOpHsIM
425, 913 wm 921 (BemectBa, TOpIOYME Ta3bl NpPU B3aUMOJCHCTBHH C BOMOH), JOJDKHBI
COTJIACOBBIBATBCSI CO  CHELUAIBHO  YIOJHOMOYEHHBIMH TOCYJApCTBEHHBIMH OpraHaMH IO
0€301acHOCTH B IIPOMBIIICHHOCTH.

3 IIpu coBMecTHOM HcToib30BaHuU HecoBMecTHMBIX TTo ['OCT 12.1.004 BemecTB ux MoporoBoe
KOJIMYECTBO JIOJDKHO OBITH COTJIACOBAHO CO CHELMAIbHO YIOJHOMOYEHHBIMH IOCYNApCTBEHHBIMH
opraHamMu 1o 6e30MacHOCTH B IPOMBIIICHHOCTH

4.3 IpuBeneHHbie B Tabiuie 1 KOIMUECTBA OMACHBIX BEIECTB OTHOCST:

- K OZTHOMY XPaHWJIMIILY WU OAHOM TeXHOJIOTHYECKOH yCTaHOBKE;

- K TPYIIIe XpaHWINIL UM TEXHOJIOTHYECKUX YCTaHOBOK, PaccTosHUE Mexay kotopeiMu MeHee 500 M. Ecnu Ha npeanpusitun
XPaHST BELIECTBA PA3HBIX HAMMEHOBAHUMH, TO NIPHU OLIEHKE MPEJEIbHO

JIOIIYCTHMOT'O HX KOJIMYECTBA CIIEAYeT UCIIOIb30BaTh KPUTEPUH aIUTUBHOCTH G, pacCUMTaHHBIHN 1O (hopmyJie

n
G:Zmi/minpa (1)
i=1
TJIe m; — Macca i-ro ONacHOTO BELIeCTBa, T;
m; np — NPEJIENBHO JOMyCTHMas Macca i -ro BELIeCTBa, T, 1o Tadnuue 1.
Ecmn G 2 1, TO TEXHONOTHUECKHUH MPOIIECC OTHOCAT K TEXHOJIOTHYECKHUM IPOLIECCaM MOBBIIIEHHOH OITaCHOCTH.
4.4 TloxxapHast 6e30IaCHOCTh TEXHOJOTHYECKHX IPOLECCOB 0OECIIEUNBAECTCS B COOTBETCTBUU C TPEOOBAaHHSIMHU HACTOSILETO
crarnapra, [OCT 12.1.004, a Taxke IEWCTBYIONINX HOPM U IIPaBHUIL.

5 OBECIIEYEHUE MOKAPHOM BE30OIMACHOCTH TEXHOJIOI'MYECKHUX MPOILECCOB MOBBIIEHHOM
OITACHOCTH

5.1 TeXHUKO-’KOHOMHYECKOEe OOOCHOBAHME CTPOMTENBCTBA W TIPOEKTHI TEXHOJOTHYECKUX IMPOIECCOB ITOBBIIIEHHON
OIMaCHOCTH TOJJIeNKAT TOCYAPCTBEHHOM 3KCIEpTH3e IO MOXKAPHOH 0e30IacHOCTH, MPOBOIUMOI OpraHaMu ToOCyIapCTBEHHOMN
MIPOTHBOIIOKAPHOM CIIy>KObI B COOTBETCTBHH C MX KOMIIETEHIHEH.

locymapcTBeHHYIO SKCIEPTH3Y IPOBOIST B LENSX YCTAHOBJICHUS COOTBETCTBHS IPOCKTHBIX MAaTCPHAIOB TPEOOBAHUSIM



3aKOHO/ATEIbCTBA, HOPMAaM M IpaBWJIaM MOXKapHOW OE€30MacHOCTH M OLEHKH ITOJHOTHI, 0OOCHOBAHHOCTH W JOCTaTOYHOCTH
IIpeyCMaTPUBAEMBIX MEp 110 00ECIIEYEHHUIO MTOKapHOi 0€30I1aCHOCTH.

5.2 Ilo pe3ysbTaTaM MpOBEACHHS SKCHEPTU3bI COCTABISICTCS SKCIIEPTHOE 3AKIIIOUSHHUE, COIepIKAIee OLCHKY HOIyCTHMOCTH H
BO3MOXKHOCTH NPHHSTHS PEILECHUS O PeaIn3aliuy 00beKTa SKCIIEPTH3EL

5.3. Peanmzanmusi TEXHOJOTMYECKOro Iporecca (BKIKOYAas CTPOUTENBCTBO M KOHCTPYKLHMIO) IIOJDKHA OCYIIECTBISATBCS IO
MPOEKTaM, IMEIOLIHUM IOJIOKHUTEIbHOE 3aKITI0YEHHE FOCY IapCTBEHHOM SKCIIEPTU3HI.

5.4 TpeOoBanus TmOXapHOW OE30MACHOCTH K YCTPOMCTBY, H3TOTOBICHHIO M OKCIDIyaTalmdd OOOpyIOBaHUS s
TEXHOJIOTHYECKUX MPOLECCOB IOBBIIICHHONH ITOKAPHOW ONACHOCTH YCTaHABJIMBAIOTCS HOPMaMH M IIPAaBHJIAMH OXKapHOH
0e30I11acHOCTH.

WzroroBurennb O60pyﬂOBaHI/I§I YCTaHaBJIMBA€T B TEXHUYCCKOM JAOKYMCHTallUM YCJIOBUA W OI'paHUYCHUSA NPHUMCHCHUA
o0opyznoBaHusi, TPeOOBaHUS 110 €ro TEXHMYECKOMY OOCIY)KMBAHHUIO, PEMOHTY, YTHJIM3ALUN U JPyrHe Mepbl, 00ecleYrBarone
M0Xapo0e30IacHy 0 SKCIUIYaTaIHIO BBIITyCKaeMOTO 000PYIOBAHUSL.

6 AHAJIA3 MTOKAPHOM OITACHOCTH TEXHOJIOT MYECKHUX ITPOIIECCOB

6.1 OneHKy MoKapHOW 0€30IMaCHOCTH TEXHOJOTHYECKUX IPOIIECCOB IMOBBIIICHHOW TOKaPHOH OIMACHOCTH OCYIIECTBISIOT C
TIOMOIIBIO KPUTEPHEB:

- HHAUBHYyJIbHOTO PHCKa;

- COLIMATIBHOTO PHUCKa;

- perIaMeHTHPOBAHHBIX TAPAMETPOB MOKAPHON OMACHOCTH TEXHOJIOTHYECKUX IPOLIECCOB.

6.2 IloxxapHas 6€30MaCHOCTh TEXHOJIOTHIECKHX IPOLIECCOB CUUTAETCS 0€3yCIIOBHO BBHITIOTHEHHOH, €CIIH:

- UHAVBUYaJIbHBIA PUCK MEHbIIIE 10'8;

- COIIMAJIbHBII PUCK MEHBIIIE 107,

IKCIUTyaTalys. TeXHOJOTHUECKHX MPOLECCOB SBISETCS HENOIYCTUMOMN, €CM WHIMBHAyalbHbI puck Gompme 107° wmm
COLMANBHBINA PUCK 0OJbIIIE 107,

OKkcruTyaTanusi TEXHOJOTMYECKHX IIPOIECCOB MPU IPOMEKYTOUHBIX 3HAYEHHUSIX PHUCKA MOXET OBITh JIOMyIIEHAa II0Cie
MIPOBEJCHUS OTIOJHUTEILHOTO 00OCHOBAHMS, B KOTOPOM OYZIET IOKa3aHO, YTO MPEANPHHATH BCE BO3MOXKHBIE U JOCTATOYHBIC
MEpBI ATl yMEHBIICHUS MTOKapHOH OMAaCHOCTH.

6.3 OueHKy NoXKapHOH ONaCHOCTH TEXHOJOTHYECKUX IPOLIECCOB CIIEAYET MPOBOJUTH HA OCHOBE OLICHKH MX PHCKA.

B cnydae HEBO3MOXHOCTH IPOBEACHUS TAKOW OLEHKU (HAIPUMEp M3-3a OTCYTCTBHSI HEOOXOIMMBIX IAHHBIX) HOITyCKAaeTCs
UCIIOJIb30BAHNE MHBIX KPUTEPHEB MOXKAPHOH 0E30MaCHOCTH TEXHOJOTMYECKUX IPOLECCOB (AOIMyCTUMBIX 3HAYEHUI MapaMeTpoB
STHUX MPOLIECCOB).

B oarom cnyuyae neiictBue TpeOoBaHHII 6.2 Ha OICHKY IIOXKAPHOW OIMACHOCTH TEXHOJOTMYCCKMX IMPOIECCOB HE
pacrpoctpaHsercs.

6.4 Tlpu oueHKe TMOXAPHOW OMACHOCTH TEXHOJOIMYECKOTrO0 TIpolecca HEOOXOAMMO OLEHHUTh PACUYETHBIM WM
9KCIIEPUMEHTAIBHBIM ITyTEM:

- M30BITOYHOE JaBJICHWE, pa3BUBAEMOE IIPU CrOPaHMM Tra30NapoOBO3AYIIHBIX CMeceil B IOMEIIEHHH (IIPUIOKEHHE A).
[IpenenbHO HomycTUMBIE 3HAUSHNUS IPUBEAEHBI B TabiHIe 2;

- pasMep 30H, OTpaHIMYCHHBIX HIDKHUM KOHIIEHTPAIIMOHHBIM TpeaenoM pacnpoctpaneHus miamenn (HKIIP) razo u mapos
(mpunoxxenue b);

- HMHTEHCUBHOCTb TEIUIOBOTO M3iIydeHMs Ipu mnoxkapax nponusoB JIBXX u IOK gns comocraBieHHs ¢ KPUTHUECKUMU
(mpenenbHO AOMYyCTUMBIMK) 3HAUEHHSMH MHTCHCUBHOCTH TEIJIOBOTO MOTOKA JJIS YEJIOBEKa M KOHCTPYKIMOHHBIX MaTepHaoB
(npunoxenue B). [IpenenbHo qonycTrMble 3HaUEHHS PUBECHBI B TA0IHILIE 3;

- pa3Mepbl 30HBI pacIpoOCTpPaHEHUs oO0Jlaka TOPIOYMX Ia30B W IapoOB MPU aBapHM Ui OINpPEAETCHUs ONTUMAaJIbHOM
pacCTaHOBKU J'IIO[[eﬁ U TEXHUKU IpPU TYHWICHUH ITOXKapa U pacdu€Ta BPpEMCHU HNOCTHIKCHUA 06ﬂaKOM MECT HMX PaCHOJIOKCHUA
(npusnoxenue I);

- BO3MOKHOCTh BO3HMKHOBEHHS M ITOpAKalolllee BO3ICHCTBHE «OTHEHHOTO IIapay IIPH aBapuu IJIS pacueTa paJuycoB 30H
MOpPaXXEHUs JIIOJIEH OT TeIUIOBOrO BO3JCHCTBHS B 3aBHCHUMOCTH OT BHAAa M Macchl TorumBa (npuioxkenue [I). IlpenemsHo
JIOITyCTHMBIE 3HAYEHUsI IPUBEICHBI B Ta0IuIe 4;

- TapaMeTPhl BOJIHBI, AABJICHHUS IIPH CTOPAaHUH ra30MapoBO3LYyIIHBIX CMECEH B OTKPBITOM IpocTpaHcTBe (puiioxenue E);

- Topaskaronre (akTOphl MPU pa3pbiBE TEXHOJOTHMYECKOTO 00OPYMIOBAHUS BCIEICTBHE BO3ACHCTBHUS HA HEro ovara moxapa
(mpunoxenwue XX);

- WHTEHCHBHOCTb HCIApEHHs TOPIOYMX JKUIKOCTEH M CXKMKEHHBIX Ia30B HA OTKPHITOM IIPOCTPAHCTBE U B IIOMELICHUH
(npunoxenue N);

- TEMIIEpaTypHBIM PEXHUM IOXapa A ONpEeAENeHHs TpeOyeMOoro Ipeaena OrHECTOMKOCTH CTPOUTEIbHBIX KOHCTPYKILUH
(mpunoxenue K);

- TpeOyeMblii Tpelesl OrHECTOMKOCTH CTPOMTENBHBIX KOHCTPYKLMH, OOECIeYMBAIOIIUA LENOCTHOCTh OTPAXIAIOIIUX U
HECYIIMX KOHCTPYKIMH IOKapHOr0 OTCeKa C TEXHOJOTMYECKHM IMPOLECCOM IIPH CBOOOJHOM pa3BUTHUHM PEANBHOTO IoXKapa
(npunoxenue JI);

- pa3Mep CIMBHBIX OTBEPCTHH /IS TOPIOYMX KUAKOCTEH B MOAOHAX, OTCEKAX U CEKIMAX NMPOM3BOACTBEHHBIX Y4acTKOB. [Ipu
3TOM IIJIOIIA/Ib CIIMBHOTO OTBEPCTHSI JIOJDKHA OBITH TaKOM, YTOOBI HCKITIOYHUTH IEPETHB XKHUIKOCTH Yepe3 00pPT OrpaHHMYHMBAIOIIETO
yCTpOiicTBa 1 pacTeKaHNE XKUIKOCTH 32 €ro npeaenamu (mpuioxkenne M);

- TTapaMeTphl MapOBBIX 3aBEC JUIA MPEAOTBPALICHUS KOHTAKTa IapOTa30BbIX CMECEH ¢ MCTOYHHMKAMM 3aXHuraHus. [Ipu sTom
3aBeca JI0JDKHA UCKITI0YaTh MIPOCKOK FOPIOYEi CMECH B 3alUIIAaeMyIo 30Hy o0bekTa (mpuioxenue H);

- KOHIEHTpAIMIo (hIerMaTH3aTopoB IJIsl TOPIOYMX CMecel, HaXOIMIIUXCSl B TEXHOJIIOTHYECKUX allaparax u 000pyA0BaHUH
(mpunoxenue I1);

- Ipyrue MoKa3aTelH M0)KapOB3PHIBOONACHOCTH TEXHOJOIMYECKOro Mpolecca, HEOOXOAUMBIE JUIsSl aHalM3a WX OMAacHOCTH U
pacCYUThIBACMbIC 110 METOAMKAM, pa3pa6aTblBaeM1>1M B CTICHHUAJIU3UPOBAHHBIX OpTraHU3alusAX.



Br100p HEOOXOANMBIX MAPaMETPOB MOKapHOI ONMACHOCTH ISl 3aJaHHOTO TEXHOJIOTHYECKOTO MPOLIECca ONPENeIISIOT NCXOIS
U3 paccMaTpUBaeMbIX BAPHAHTOB aBapuil (B TOM YHCIIE KPYITHAsI, IIPOSKTHAS U MAKCUMaJIbHAs) U CBOWCTB ONACHBIX BEIIECTB.

3Ha4YeHHs [OMyCTHMBIX IapaMeTPOB MOXAPHOW OMACHOCTU IOJDKHBI OBITh TAKWMH, YTOOBI MCKIIOYMTH T'MOENb JHOnEH |
OTPaHWYHUTh PACIPOCTPAHEHHWE ABapUM 3a IPEIENbl PAcCMAaTPHUBAEMOTO TEXHOJIOIMYECKOTO IPOIecca Ha APYrHe OOBEKTHI,
BKJIFOYasi OITaCHbIE POMU3BOJICTBA.

Tabnmma 2— IlpeaensHO HOIMycTUMOE M30BITOYHOE JaBJICHHE NPH CTOPAaHHMH ra3o-, Mapo- WM MBUIEBO3AYIIHBIX CMecel B
ITOMEMICHUSAX WIN B OTKPBITOM IIPOCTPAHCTBE

CrerneHpb MopaxeHwust N306pITOUHOE
JaBIICHUE,

klla

ITonHoe pa3pyiieHne 30aHui 100

50 %-Hoe pa3pylieHue 31aHui 53

CpenHue noBpexIeHUs 31aHUH 28

YMmepenHsie HOBPEKICHUS 31aHUH 12

(moBpexxaeHNEe BHYTPEHHUX  IIEPETOPOJIOK,

pam, aBepeit u T.IL.)

HwxHuii mnopor mOBpexIEHUs 4YellOBEKa 5

BOJIHOU JaBJICHUS

Masibie  moBpexaeHus — (pa3dura  4acTh 3

OCTEKJICHH )

Tabnmma 3— IlpexensHO HOMyCTHMasi HHTEHCHBHOCTD TEIIOBOTO M3ITydeHHs mokapoB npruBos JIBX u 'K

CreneHb MopakeHus VIHTEHCUBHOCTH TEMIIOBOTO
u3Tydenus, KB/m>
be3 HeratuBHbIX TOCIEACTBHH B TEUCHHE [UIUTEIHHOIO 1,4
BpPEMEHHU
Be3omnacHo Jist yesioBeka B OpE3CHTOBOM OJISKIe 4,2
Henepenocumast 6016 yepe3 20—30 ¢
Oxor 1-it crenenn yepe3 15—20 ¢ 7,0
Oxor 2-# crenenu uepe3 30—40 ¢
BocniiameHeHue xjionka-BoJIokHa uepes3 15 Mun
Henepenocumas 6omb gepe3 3—5 ¢
Oxor 1-ii crenenu yepe3 6—8 ¢ 10,5
Oxor 2-# crenenu uepe3 12—16 ¢
BocniameneHue IpeBecHUHBI C IIEPOXOBATOM MOBEPXHOCTBIO 12,9
(BaxxHOCTH 12 %) npu jummTenbHOCTH 00IyUyeHus 15 MuH
BocniameneHue qpeBeCHHBI, OKPAIIEHHOW MAcisHOM KpacKou 17,0
10 CTPOTaHOH NMOBEPXHOCTH; BOCIITIaMEHEHHE (aHepbl

Tabnmma 4— IpenensHO HOMycTHMAs 1032 TEIUIOBOTO U3TYYEHUS IPH BO3IEHCTBUN «OTHEHHOTO IIapa» Ha YeJIoBeKa

CreneHp OpaskeHUsI Jl03a TeroBoro u3yuenus, J/m”
Oxor 1-ii crennenu 1,2-10°
Oor 2-ii creneHu 2.2:10°
Oxor 3-ii creneHu 3,2:10°

[Ipumeuanne — Jlo3y TermoBoro u3mydeHus O, T/, pacCUUTHIBAIOT
o ¢opmyiie
0=qt
A€ ¢ — UHTCHCHUBHOCTDL TCIUIOBOI'O U3JTYUYCHHUS «OTHCHHOTO 1Iapa», BT/Mz;
t;, — BpEeMs CYIIECTBOBaHUS «OTHEHHOTO I11apay, C.
g W t; BBIUUCIIAIOT B COOTBETCTBUU C IIPUIIOKEHUEM []

6.5 K MeponpusTHsIM 10 CHI)KEHHIO TIOCIIE/ICTBHH TT0JKapa CIIeAyeT OTHOCHTH!

- OTpaHMYECHUE PACTEKAHUS TOPIOYHX KHUIKOCTEH 10 LIEXy WM IPOU3BOACTBEHHOH IIIOIMAIKE;

- YMEHbIIIEHNE HHTEHCHBHOCTH MCIIApPEHHUS TOPIOUMX JKUIKOCTEH;

- aBapUUHBINA CIUB IOPIOYUX KUJAKOCTEN B aBapUITHbIE EMKOCTH;

- YCTaHOBKY OTHeTperpagurene (mpunoxenue P);

- OrpaHMYEHUE MACChI OMIACHBIX BEIIECTB IIPH XPAaHEHUU U B TEXHOJIOTMIECKUX aIaparax;

- BOJISIHOE OPOIIEHHE TEXHOJIOTHUECKUX anmnapaTtos (mpuioxkenue C);

- (hrermMaTH3aLMIO FOPIOYHX CMECEH! B ammapaTax U TeXHOJIOTHYECKOM o0opynoBanuu (npuiioxenue I1);

- BBIHOC T10’KapO0IacHOr0 000pYAOBaHMUS B H30JMPOBAHHBIC IIOMEIICHHS;

- TPUMEHEHHE YCTPOMCTB, CHW)KAIOIIMX [aBJiCHWE B ammaparax /10 Oe30macHOW BEJMYMHBI IPH CTOPAHUM Ta30BBIX H



IapoBO3AYIIHEIX cMecel (mpuitoxenue T);

- YCTQHOBKY B TEXHOJIOTHYECKOM 000pYJOBaHUHU OBICTPOAEHCTBYIONIMX OTKIIIOYAIOIINX YCTPOHCTB;

- OTpaHMYECHUE PACHIPOCTPAHEHHS MOXKAapa C MTOMOIIBIO MPOTHUBOMOKAPHBIX Pa3pBIBOB U Iperpas (puioxkenue Y);

- IPUMEHEHNE OTHE3AIUTHBIX KPACOK U MOKPBITHH (TIprioxkerne D);

- 3aIIATY TEXHOJOTMIECKUX IPOIIECCOB YCTAHOBKAMH ITOXKAPOTYIIECHHS (TTpritokeHne X);

- IpUMEHEHHE MOKapHOW curHanmM3anuu (mpunoxenue 11);

- 00y4eHus IepcoHaa MpeAnpusTHil criocodaM JIMKBUAAIMN aBapUi;

- CO3JaHME YCJIOBMM JJIsl CKOpEHILEro BBOJA B ACHCTBUE MOAPA3IEICHUN MOXKApPHON OXpaHbl IIyTEM YCTPOHWCTBA MOABE3IHbIX
IyTeH, MO’KapHBIX BOJJOEMOB U HAPY)KHOTO TPOTHBOIIOKAPHOTO BOJIOIIPOBO/A.

6.6 PesynpraThl aHanM3a nmapaMeTpoB MOXKapOB3PHIBOOE30MACHOCTH W MEPOIPUSTHI M0 CHIKEHHIO IMOCIEACTBHHA HOXKapa
JOJIDKHbI 6])ITI) YUYTCHBI IpHU pa3pa60T1<e TIJIAHOB JIOKAJIM3alluU U JIMKBUJALUU ITOKAPOOIACHBIX Cl/ITyaLIl/Iﬁ 1 aBapuu.

6.7 OueHKy coLMaTbHOTO M MHIMBHAYAIBHOTO PUCKA MPH aBapH{ MPOBOJST HAa OCHOBE pacyeTa MOpaXalomuX (hakTopoB
MoXapa M MPUHSATHIX MEp TI0 CHIDKEHUIO UX BEPOSITHOCTH U MOCIIEACTBHM.

Pacuer WHIMBHIyalbHOTO M COLMAIBHOTO PHCKA JOJDKEH OBITH BBIMOJNHEH /ISl BO3MOXKHOW THMOENIM JIoJed Kak Ha
MIPEeIIpPUATHH, TaK U 3a ero npexenamu (npriokerue 111, D, 1O). IIpu 3ToM HEOOXO0IUMO PacCMOTPETH BCE BO3MOXKHEIE CITIOCOOBI
€ro yMEHBIICHHUSI 1 000CHOBATH MPUHATHIH MUHIUMAJIBHBII PHCK.

PacuerHble 3HaUEHUS pHICKA JOJDKHBI YIOBIETBOPITH TPeOOBaHUAM 6.2.

7 TOPAIOK OBECIHEYEHHMS IOXAPHOM BE3ONACHOCTHU TEXHOJIOTHMYECKHX ITPOIIECCOB,
OTJIMYHBIX OT NPOIECCOB MOBBIIIEHHON NMOKAPHOM ONTACHOCTH

7.1 IIpoeKTHPOBAHUIO TEXHOJIOTHYECKOTO IIPOLecca JOJDKEH MPEAIIeCTBOBATh aHAIN3 €ro MOXKapHOU OMaCHOCTH.

BBox B OKCIUTyaTalMio MPOMBIIUICHHOTO OOBEKTa JIOMYCKaeTCs IPH YCJIOBHM BBIIIOJIHEHUS TpPeOOBaHUI IOXKapHOM
0€3011acHOCTH, IPELYCMOTPEHHBIX IIPOEKTOM U, OTBEYAIOIIMX JACHCTBYIONIMM HOpMaM | IIpaBUIaM MOKapHOH 0€301acHOCTH.

7.2 AHanu3 nokapHOW OMACHOCTH TEXHOJIOTMYECKUX IPOLIECCOB JOJDKEH BKIIIOYATh:

- OmpelelieHHEe I0XKapHOW OMAcHOCTH HCIIOJIB3YIOUIMXCS B TEXHOJOIMYECKOM IIPOLIECCE BEIIECTB M MaTepHajioB (IO
CIpPaBOYHBIM JaHHBIM (eaepasbHOr0 OaHKa [aHHBIX 110 IO0XKapOB3PHIBOOIMACHOCTH BEIIECTB M MAaTepualioB HIN
AKCIEPUMEHTANBHO B cO0TBeTCcTBUH ¢ TpeboBaHmsiMu ['OCT 12.1.044 Ha MeTpOJIOTHYECKH aTTECTOBAHHOM 00OPYIOBaHUH);

- W3y4YEHHE TEXHOJOTMYECKOTO IpoIecca C HENbI0 ONpPEAEICHHs 000pyI0BaHHs, YyYaCTKOB WJIM MECT, TJI€ COCPEIOTOUYCHBI
TOpPIOYHE MaTepHalIbl I BO3MOXHO 00pa30BaHHUE MbUIE- U TAPOra30BO3LYyLIHBIX TOPIOYNX CMECEH;

- OIIpe/ieNIeHHue BOZMOXKHOCTH 00pa30BaHUs TOPIOYeH cpeabl BHYTPH MIOMEILIEHHH, aapaTtoB 1 TPyOOIIPOBOIOB;

- OIIpe/ieNIeHNe BOZMOXKHOCTH 00pa30BaHus B FOpIoYeil cpesie ICTOYHHKOB 3a)KUTaHUS;

- HCCIIeJOBaHKE PA3JIMYHBIX BAPUAHTOB aBapHid, MyTEH paclpoCTpaHeHHs M0XKapa 1 BLIOOP NPOEKTHOI aBapuu;

- pacueT KaTeropuu MOMeIeHUH, 3AaHUI U Hapy>KHBIX YCTaHOBOK IO B3PBIBOOINIACHOH U MOXAapHOM OMAacHOCTH;

- OIIpEJIeJICHNE COCTaBa CUCTEM IPEJOTBPAILEHHUS I10Kapa U MPOTHBOII0KAPHOH 3aLIUTHI TEXHOJIOTMYECKUX TTPOLECCOB;

- pa3pabOTKy MEpONpHUSATHH 110 MOBBIIIEHHIO MOXAPHOM 0E30I1aCHOCTH TEXHOJOTMYECKHX IIPOLECCOB M OTAEIBHBIX €ro
YYacTKOB.

7.3 IoxxapHasi OITaCHOCTH TEXHOJIOTMYECKUX IIPOLIECCOB OIPEAEIIIETCS Ha OCHOBE M3yUCHUS:

- TEXHOJIOTHYECKOTO PETJIAMEHTA;

- TEXHOJIOTHYECKOH CXEMBI IIPOM3BOICTBA MPOLYKINH;

- ITOKa3aTeJel M0XKapOB3PEIBOOIACHOCTH BEIIECTB H MaTEPHAJIOB, HCIOJIB3YIOMIMXCS B TEXHOJIOTMIECKOM TIPOIIECCE;

- KOHCTPYKTHUBHBIX OCOOEHHOCTEH anmaparoB, MaIlluH U arperaTos;

- CXEMBI PacIOI0KEHH B II€XE, HA YIaCTKE MIIM OTKPBITOH ILIOIIAJKE OTAaCHOTO 000PYI0BAHUSL.

7.4 TexHOMOTHUYECKUI periIaMeHT JOJDKEH ONpeaesaTh:

- peuentypy M OCHOBHBIE XapaKTEPHCTUKU BBITYCKAaeMOH NPOIYKIMH, CBIPbs, MaTepHaJIOB M IOJYNPOIYKTOB (COCTaB,
(PU3MKO-XMMUYECKHE CBOMCTBA, MOKa3aTeIH M0XKapOB3PhIBOONACHOCTH, TOKCUYHOCTb U T.I1.);

- OTXO/IbI IPOM3BOJICTBA M BEIOPOCHI B aTMOChEpY;

- TapaMeTphl TEXHOJIOTHYECKOT0 PeXXnMa (J1aBIeHHe, TEMIIEpaTypa, COCTaB OKHCINTEIbHON CPeIbl U T.11.);

- TIOPSIJIOK POBEAEHUSI TEXHOJIOTHYECKHUX OTIEpaLuii;

- CpeACTBa KOHTPOJIS 38 TEXHOJIOTHYECKHUM TIPOLIECCOM;

- OCHOBHBIE TIpaBHMJIa OE30IIACHOTO BEAEHHS TEXHOJOTMYECKOTO IPOIECcCa, MCKIIIOYAIOIINE BO3MOKHOCTH BO3HHKHOBEHHS
MIOXAapPOB.

[Ipy n3yyeHUH TEXHOJIOTMYECKOTO PErJIaMEHTa CIIEAYET PaCCMaTPUBATh BCE CTAANU TEXHOJIOTHYIECKOTO MPOLECcca, HAUMHAs C
MOJTOTOBKH CBIPBS M KOHYAs BBIITYCKOM MPOAYKIIHH.

7.5 IlpuHUOMNHANbHAas TEXHOJIOTHYECKas CXeMa IPOU3BOACTBA IPOLYKIUH [OIKHA ONPEACNIATh IOCIEI0BATEIbHOCTD
TCXHOJIOTHYCCKUX onepaunﬁ 0 NpEeBpAlICHHUIO ChIPpbs B T'OTOBYIO IPOAYKIUIO, MapaMETPbl TCXHOJIOI'MYECKOI0 peKnuma, MeCTa
BBO/JIa B IPOLECC ChIPbA U BCIIOMOTATECJIbHBIX BCIICCTB, MECTA IMOJTYUYCHUS IMMOJTYIIPOAYKTOB U TOTOBOM MPOAYKIIUH.

7.6 IlaHHl)le 0 TOXKapOOoIaCHBIX CBOMCTBAX MPEACTABIAOTCA 11 BCCX MMCEIOIIMXCA Ha IMPOU3BOJACTBE OINACHBLIX BCIIECTB,
MaTepHalioB, CMeceH, IOJIyIPOIYKTOB M TOTOBOM NPOAYKIMU C yYETOM OCOOEHHOCTEHl ¥ IapaMeTpoB TEXHOJIOTHYECKOTO
nporecca (JaBjeHus], TeMIIepaTyphl, COCTaBa OKUCINTEIBHON CPeJIbl U T.I1.).

Ecnn HeoOXoauMbIe JaHHBIE O MOXAPOOMACHBIX CBOMCTBAX OTCYTCTBYIOT, TO MX CJIEIYET ONPENEJIUTH ONBITHBIM IIyTEM Ha
YCTAHOBKaX, MPOMIEIIINX ATTECTALMIO Ha MPaBO MOJTYyYEHHs SKCHEPHMEHTAIBHBIX JAHHBIX B YCTAHOBJICHHOM IOPSZKE, WM C
TIOMOIIBIO CTaHIAPTH30BAHHBIX PACYETHBIX METOOB.

7.7 B KOHCTPYKIIMH TEXHOJOTMYECKUX aIlllapaTOB, MAIINH M arperaroB JOJDKHBI OBITh NMPEAyCMOTPEHBI JOCTATOYHbIE MEpHI
3aIIUTHI OT MOKapa, obecrednBalonye 6€30MacHOCTh UX PabOTHl B COOTBETCTBHU C 5.4.

7.8 OueHKy OMacHOCTH BO3HMKHOBEHUS MOXapa M IMyTel €ro pacHpoCTPaHEHHs HPOBOISAT C MOMOIIBIO CXEM PACIIONOKEHHS
OI1acHOTO 00OPYIOBaHUsI, IOCTPOSHHBIX HA OCHOBE IIJIAHOB POMU3BOJICTBEHHBIX 3/1aHHH, YCTAHOBOK, 3TAKEPOK U MTOMEIIECHHH.

Ha cxemax u kapTax yKa3blBaloT:



- MecTa BO3MOXXHOTO 00pa30BaHMsI 110)KapOB3PHIBOOIIACHON FOPIOYe Cpeibl;

- YYaCTKU BO3MOXHBIX aBapUi U UX MPUYHHBI;

- BEPOSITHBIC HCTOUHUKH 32)KUTaHUS;

- ITyTH PacIpOCTPaHEHHs OTHS IPH MOXKape;

- TIPEOyCMOTPEHHBIC TNPOEKTOM MEphl 3alIMTHl YYacTKOB, Y3JOB M ammaparoB oT moxapa. 7.9 Ha ocHoBe aHanmsa
JTOKYMEHTALIMH, IOJTYICHHOW B COOTBETCTBUU ¢ 7.2 — 7.6 u 7.8, pa3pabaTbIBaoT CHCTEMY Mep II0 MPEeJOTBPALICHUIO TIoXapa U
MIPOTHUBOIIOKAPHOM 3aIllUTe TEXHOJOTMYECKUX IIPOLECCOB B COOTBETCTBUU C TPEOOBAHMSAMH ICHCTBYIOIIMX HOPMATHBHBIX
JIoKyMeHTOB. [Ipu 3TOM HEOOX0MMO JOTOIHUTENBHO YUUTHIBATS!

- BO3MOXHOCTb O6pa3OBaHI/lH JIOKaJIbHBIX KOHLIeHTpaL[I/lﬁ roproymx cMecen Y MECT BbIXOJa IAapoOB U ra3oB B IOMEIICHUEC Y
anrapaToB, MOCTOSHHO WIM BPEMEHHO COOOLIAIONIMXCS C BHEIIHEH CpelNod 4epe3 OTKPBITHIE JIIOKH, JIbIXaTelbHbIC JIMHHH,
MPEAOXPAHUTEIbHBIC KiIallaHbl UJIKM UMEIOIUEC OTKPBITHIC TOBEPXHOCTU UCIIAPCHUA

- Haymmure U 3()(EKTUBHOCTh CHCTEMBI OTCOCA, IPOIYBKH MHEPTHBIM Ta30M M OJOKHPOBKM Y amiaparoB IEPHOJHYECKOTO
JIEMCTBHSA, 3arpy3Ka 1 pa3rpy3ka KOTOPBIX COIPOBOXK/IAETCSI OTKPBITHEM JIIOKOB U KPBILIEK;

- 3(QQEeKTUBHOCTP OTBOAHBIX JIMHWH Yy amnmapaToB M €MKOCTeH, OCHAIIEHHBIX IbIXaTEIbHBIMH YCTPOWCTBAMH,
MIPEAOXPAHUTENFHBIMA KIIAlIaHAMH, YCTPOHCTBAMH PYYHOTO CTPaBIMBAHNS;

- paboTtocnocoOHOCT M 3()()EKTUBHOCTH CHCTEM YJIaBIUBAaHHUS Ta30B H IAPOB, YCTPOWCTB MPOTHB IIEPETIONHEHHUS U
pacTeKaHusl SKHUAKOCTEH, MPUOOPOB KOHTPOJS M PETYJMPOBAHUS TEMIIEPATYpbl INPH HKCIUTyaTalldd OTKPBITBIX EMKOCTEH,
3aII0THEHHBIX TOPIOYMMH JKHIKOCTSIMU;

- HaZIe)KHOCTh IIPUHATHIX CIOCOOOB YIUIOTHEHHS CAJIbHUKOB, HEOOXOJUMOCTH IIPUMEHEHHSI MECTHBIX OTCOCOB M OJIOKMPOBKH
BBITSDKHOW BEHTHIISIIUY ITPU paboTe HacocoB aist nepekauky JIBXK 1 ckmkeHHBIX ra30B 1 KOMIIPECCOPOB.

7.10 Ilpu Hanuyuu ammapaToB © OOOPYIOBaHUsS, pAOOTAOIIUX O] BaKyyMOM WM B KOTOPBIX IO YCJIOBUSAM
TEXHOJIOTUYECKOT0 MPOILIecca UMEIOTCSI CMECH FOPIOYHX BEIIECTB C OKHCIUTENIEM, HEOOX0IUMO ONPEIEIHUTh!

- BO3MOXKHOCTb M YCJIOBHSI 00pa30BaHUsl B armapaTe TOpIoUYnX CMecew;

- (hakTHYECKNE KOHIIEHTPALMK TOPIOYHX I'a30B B CMECSX;

- HEOOXOAMMOCTh KOHTPOJIS 38 COCTaBOM CpEJIbI B alllapare;

- He0OXOAMMOCTh B aBTOMAaTHYECKUX CPENICTBAX MPEAYIPEKICHNS 00 00pa30BaHUN cMeceid;

- BO3MOXKHOCTb JIOKQJIM3allNH TOPIOYHNX CMecei;

- HaI)KHOCTH U 3((EKTUBHOCTD UMEIOIINXCS CPEZICTB 3aIHUTHI.

7.11 Jlnst pa3pabOTKH MEPONPHUATHIA 10 OOCCIICYCHUIO IOXKAPHOH OE30MaCHOCTH TEXHOJOIMYSCKHX IPOIECCOB
LIeNeco00pa3HoO PaCCMOTPETh BCE BU/IbI HICTOYHUKOB 32)KUTaHHSA, KOTOPHIE MOTYT BCTPETUTHCS B IPOU3BOACTBEHHOM ITIPOLIECCE.

[Ipu 5TOM HEOOXOANMO:

- YCTaHOBUTb, KAaKUE TEXHUUECKHE PEIICHHs ITPEAYyCMaTPUBAIOTCS JUIs TOTO, YTOOBI JAHHBIN anmapar Wil yCTPOWCTBO caM He
ObUT MPUYMHON BOZHUKHOBEHUS 110Kapa, OUEHUTh UX 3P (HEeKTUBHOCT U HAZ@KHOCTB;

- [IpY HAJIMYMHU alIapaToB U ra3onpOBOI0B, UMEIOUIMX BBICOKYIO TEMIIEPATYpPy HapyXKHOU IIOBEPXHOCTH CTEHOK, OIPEIEIIUTD
BO3MOXKHOCTH BOCIUIAMEHEHHS TOPIOYMX CMECEH y4acTKaMH, He UMEIOIINMHU TEeTUTOM30IIS LI}

- YCTaHOBUTH IE€PEUYCHb BEIIECTB M MaTepPHalIOB, KOTOPHIE 110 YCIOBHSM TEXHOJIOTHYECKOIO MpOIECcca HarpeBarOTCs BBIIIE
TEMIIEpaTypbl CaMOBOCIUIAMEHEHHUS M NPU aBapHHHBIX BBIOPOCAX M3 amllapaToB CIIOCOOHBI 3aropatbCsi NMpHU KOHTAaKTE C
OKPY>KaroLINM BO3IYXOM;

- ONpEeNeNUTh, IPUMEHSIOTCS JIN B TEXHOJOTMYECKOM MPOIECCe BEIIECTBA, CHOCOOHBIE BOCIUIAMEHSTHCS MPH KOHTAKTE C
BOJIOW WJIM APYTHMH BEIECTBAMH;

- IPOAHAIN3NPOBATH BO3MOXHOCTH 00pPa30BaHMs M HAKOIUIEHUSI NUPO(OPHBIX OTIIOKEHHH;

- BBIABUTh HAJIWYHME B TEXHOJIOTMYECKOM IIPOLECCE BEIIECTB, Pa3jIaraloIluXcsl ¢ BOCIUIAMEHEHHMEM IIpU Harpese, yuape,
TPEHUH WJIM CAMOBO3TOPAIOIIMXCS Ha BO3yX€ IPH HOPMAIIbHBIX YCIOBHSIX;

- NpCeAOTBpAaTHUTL MOMlaJlaHuC METalla U KaMHEW B MaIlIUHBI U amnmnaparbl € BpalarolMUMHUCI MCEXaHU3MaMU (Me]_HaJ'IKl/l,
MEJNIBHHIBI, APOOWIKM, IIHEKH M T.1.), a NMPH HAJIWMYUM B HHUX TOPIOYEH cpelbl OUeHUTh 3()(EKTHBHOCTh M HAAEKHOCTh
MIPUMEHSEMOI1 3aIINTHI;

- IPEAYCMOTPETH TaM, TZ€ 3TO HE0OX0ANMO, TPUMEHEHHE HCKPOOE30IIacHOTO 1 B3pHIBOOE30MACHOT0 3JIEKTPOOOOPYJ0BAHHS;

- NPEAYyCMOTPETh CPEACTBA KOHTPOJS W 3allMTHl OT MeperpeBa MOJBIKHBIX YacTel MallWH M ammaparoB (TOAMINIHHUKOB,
BaJIOB M T.II.);

- OLCHUTHh BO3MOXHOCTb 32)KUTAHMS TOPIOYMX CMECEH OT TEINIOBOTO IMPOSBICHMS JJIEKTPHUUECKON 3HEpruu (MCKPhI M IyTH
pa3MbIKaHUs, KOPOTKUE 3aMBIKAHHS, TOKH HEPETPY3KH, IIEPETPEB INEKTPUUECKUX KOHTAKTOB, HATPEB AJIEMEHTOB 000PYIOBaHMUS
MHIyKIMOHHBIMHA TOKAMH M TOKaMH BBICOKOM 9aCTOTBI, yJapbl MOJHUX M Pa3psiibl CTATHIECKOTO 3JIEKTPUIECTBA);

- OIPENEIUTh COOTBETCTBHE CHIIOBOTO, OCBETHTEIBHOIO U APYroro 000pyAOBaHMS XapakTepy BO3AEHCTBHS Ha HEro Cpeabl U
KJIacCy B3PBIBOOIIACHBIX M MOYKAPOOIACHBIX 30H PACCMATPHBAEMBIX IIOMEIIeHHI cornacHo [1YD;

- HUCKJ/IIOUYUTH BO3MOXXHOCTH IMPOHHUKAHUA Ta30B U IApOB M3 B3PbBIBOOIACHBIX HOMeIJ_leHI/Iﬂ B IIOMCLICHUA C HOpMaHbHOi/lI
Cpezoii, B KOTOPBIX UCIIOJB3YETCs IEKTPOOOOPYJOBAaHHE B OTKPHITOM HCIIOJIHEHHH, U NPEIyCMOTPETh COOTBETCTBYIOILUE MEPHI
3aILUTHIL;

- pa3paboTaTh TEXHHYECKHE PELICHHs, NpeTyCMaTpHUBaloIIne IIPEeJOTBpalleHHe 00pa30BaHMs FOPIOYHUX Cpel M MCTOYHUKOB
3)KUTaHUsL IS 3aLUTHI TEXHOJIOTMYECKUX IPOLIECCOB OT BOSHUKHOBEHUS I10KapOB.

7.12 Ecnu mpuMeHsieMass B TEXHOJIOTMUECKOM IIPOIIECCE CHCTEMa IPENOTBPAILCHUS MOKapa HE MOKET HCKIIOUUTH €ro
BO3HMKHOBEHHS M PacIIpOCTPAaHEHHUs] HA COCEJHNE yJacTKH M 000pyI0BaHHE, TO HEOOXOIMMO pa3paboTaTh MEPOIPHSITHS MO €ro
[IPOTHUBONOKAPHOM 3aIUTE.

7.13 IlpoTrBoOmOXKapHAS 3aIlINTA TEXHOJIOTHIECKUX MTPOIECCOB TOJKHA 00ECTIEYNBATHCS:

- IPUMEHEHHNEM CPEICTB MOKapOTYLIEHHUS U COOTBETCTBYIOLINX BUIOB IOKapHOI TEXHUKH;

- IPUMEHEHHEM aBTOMATHYECKUX YCTAaHOBOK MOXKAPHOW CUTHANN3ALMU 1 OXKAPOTYILCHNUS;

- YCTPOMCTBaMH, OTPaHUYHMBAIOIIMMH PACIIPOCTPAHEHHKE MOKapa 3a 33/1aHHbIE TIPEJIeIIbI;

- MPUMEHEHHEM CTPOHUTEIbHBIX KOHCTPYKIMHA C PErIaMEHTUPOBAHHBIMM IpefeslaMH OTHECTOMKOCTH M PaCHpOCTPaHEHUS



OTHS;

- opraHmu3anyeil CBOeBPEeMEHHOMN dBaKyalliy JIIOACH U CHA0KEHUEM O0CTYKHBAOIIETO ITePCOHANA CPEACTBAMH KOJUIEKTUBHON
Y MH/WBU/yaJbHOU 3aIUTHI OT OHACHBIX ()aKTOPOB MOXKAPA;

- IPUMEHEHUEM CTPOUTENIbHBIX U TEXHOJIOTMYECKUX KOHCTPYKIHMH C PEerllaMeHTHPOBAHHBIMH TIPE/ellaMi OTHECTOWKOCTH M
pacIpoCcTpaHEeHUs OTHSI.

7.14 OrpannyeHue pacpoCTpaHEeHHs TIoXkKapa 3a MPeAesbl ouara ropeHus JODKHO 00eCTIeunBaThCS:

- YCTPOMCTBOM ITPOTHUBOIIOKAPHBIX MPETPa;

- YCTAQHOBJICHHUEM ITPEAEIBHO JOMYCTUMBIX IUIOIIA/ICH TPOTUBOIIOKAPHBIX OTCEKOB U CEKIIH;

- YCTPOUCTBOM aBapUilHOTO OTKIIOUCHUS U MEPEKITIOUCHNS YCTAHOBOK M KOMMYHUKAITHH;

- MPUMEHEHHUEM CPECTB, MPEAOTBPAIIAOIINX WK OIPAHUYMBAIONINX PA3JIMB U PACTCKAHHUE KHUIKOCTEH MPH MOXKape;

- IPUMEHEHUEM OTHETIPETPAXKAIOINX YCTPOWCTB B 000PYI0BaHHU.

7.15 BpIOOp OTrHETyMIAIIMX BEIIECTB, COCTABOB M aBTOMATHYECKHX YCTAHOBOK ITOKAPHOW CHTHATU3AIMH, KOJIHYCCTBA,
OBICTPOJICHCTBUSL M TPOU3BOIUTECIBLHOCTH YCTAaHOBOK TIOXAPOTYIICHUS CIIEAYST MPOBOIUTh HA CTAJWU TPOCKTUPOBAHHS
TEXHOJIOTHYECKHAX TIPOLIECCOB B 3aBUCHMOCTH OT (PH3MKO-XUMHYCCKUX CBOMCTB IepepadaThIBAEMBIX BEIISCTB M CPEICTB
TYLICHUSL.

[Ipu 5TOM mOpUMEHsIeMbIe BUIbI MOXAPHOW TEXHUKH JOJDKHBI oOecrieunBarh 3()(EKTHBHOE TYIICHHE IMOXKapa U ObITh
0€e30ITaCHBIMH U JIFOIEH.

7.16 Ecnu mo yCIIOBHSM TEXHOJOTHYECKOrO Mpoliecca NpPU aBapul BO3MOXXEH €JAMHOBPEMEHHBIH IMOXKap HECKOJIBKUX
pa3IMUHBIX TOPIOYMX BEHIECTB W MAaTepUalioB, OTJIHYAIOLIMXCS JPYr OT Jpyra [0XKapoONacHbBIMU CBOMCTBAMH U
XapaKTepPUCTUKAMH TYUICHHS, TO PacueT W NPOEKTHPOBAHHE YCTAHOBOK IOXKAPOTYILICHHUS! NOJDKHBI OBbITh IPOW3BEICHBI I10
HaunOosiee HeOJIArONPUATHOMY ISl IMKBHALUH M0XKapa BEIECTBY WU MTPOIYKTY.

Ecimm no YCI0BUAM COBMECTUMOCTH OTHETyHIalIUX BCHICCTB € TOPHOYMMH MaT€puajiaMyd Ha3HAUYCHHC O6U_leFO I BCEX
OTHETYIIAMIETO areHTa Helenecoo0pa3Ho, TO JOIMyCTUMO MPUMEHEHHUE HECKOJIBKAX OTHETYIIANINX BeIlecTB. [Ipu 3TOM rpymimbt
TOPIOYMX BEIIECTB, COBMECTUMBIX C OJHUM M3 OTHETYIIANINX COCTABOB, JOJKHBI OBITH TPOCTPAHCTBCHHO PA3ICICHBI FUTH
BEIHECCHBI B OT/ICIBHEIC TOMEIICHUS.

ITPUJIO)KEHUE A
(obsi3amenvroe)

METOJA PACUYETA U3BBITOYHOTI'O JABJIEHUSA, PABBUBAEMOI'O ITPU CTOPAHUN
T'A30IIAPOBO31YIIIHBIX CMECE B IOMEIIEHAA

A. 1 Bpi0op 1 000cHOBaHHME PACYETHOI0 BAPDHAHTA

A.l1.1 Tlpu pacuere 3Hau€HHH KpUTEPUEB MOXKAPHON OMACHOCTH NpPH CITOPAHHMHU Ta30IapOBO3AYLIHBIX CMECEH B KauecTBe
pacdeTHOro cienyeT BeIOMpaTh HanboJee HeOIaronpusITHBIN BapHaHT pa3BUTHS MOXKapa (B IEpHO] IyCKa, OCTAaHOBKH, 3arpy3KH,
BBITPY3KH, CKJIaNPOBaHUs, PEMOHTA, HOPMAJIBHOW PaOOTHI, aBapyy armapaTroB WM TEXHOJIOTHYECKOro Ipolecca), Ipu KOTOPOM
B IIOMEUICHHE NOCTymaeT (WM MOCTOSHHO HaxXOIMTCS) MaKCHMalbHOE KOJIMYEeCTBO HauOojiee ONacHBIX B OTHOIICHHUH
MIOCIIEACTBUH CTOPaHUs ra30apoBO3IYIIHBIX CMECEH 1 Moskapa BEIIECTB M MAaTEPHAIOB.

A. 1.2 KonmuecTBO NMOCTYNHMBIIMX B IOMEIIEHHE BELIECTB, KOTOPHIE MOTYT 00pa3oBaTh I'OPIOYHE Ta30BO3IYLIHBIC WIIH
MIapOBO3/AYIIIHBIE CMECH, OIPEACIISAIOT, UCXOS U3 CIEIYIOMNX NPEANOCHUIOK:

a) MPOUCXOIUT pacyeTHAs aBapHsl OJTHOTO M3 ammapaToB coryacHo A. 1.1;

0) Bce coep)KUMOe amnmapara IMoCTyIaeT B IIOMEICHHE;

B) MPOMCXOAUT OJHOBPEMEHHO YTEUKa BEIIECTB U3 TPYOONPOBOIOB, MUTAIOIIUX allIapar o NpsSMOMY U 00paTHOMY HOTOKY B
Te4YeHHEe BPEMEHH, HEOOXO0MMOTO0 ISl OTKJIIOUYEHHS TPYOOIPOBOJIOB.

PacueTHoe BpeMs OTKIIIOYEHHS TPYOOIPOBOJOB OIPENENSIOT B KaXIOM KOHKPETHOM Clly4ae, HCXOAS M3 peasibHOM
00CTaHOBKH, M OHO JIOJDKHO OBITh MHUHHMMAJIBHBIM C YYE€TOM MacllOpPTHBIX JAHHBIX Ha 3allopHBIE YCTPOMCTBA, Xapakrepa
TEXHOJIOTUYECKOT0 MPOIIecca U BUA PaCueTHOW aBapHu.

PacueTHOoe Bpemst OTKIIFOUEHHUS TPYOOIIPOBO/IOB CIIElyeT IPUHUMATh PAaBHBIM:

- BpEMEHHU CpalaTbIBaHUs CHCTEMbI aBTOMATHKH OTKIIOYEHHUs] TPYOOIPOBOJIOB COTJIACHO IACHOPTHBIM JAaHHBIM yCTaHOBKH,
€CJIM BEPOSTHOCTH 0TKa3a cuctembl He mpebimaeT 0,000001 B rog uimm obecniedeHo pe3epBUPOBaHIE e¢ IIEMEHTOB (HO He Ooiee
120 ¢);

- 120 c, ecnu BeposTHOCTH OTKa3a cucteMbl aBToMaTHkH mpeBbimaer 0,000001 B rox u He obecredeHo pe3epBHPOBAaHHUE e
3JIEMEHTOB;

- 300 ¢ mpu pyYHOM OTKITFOUECHHUH.

He nomyckaercst MCIOIb30BaHNE TEXHUYECKUX CPEICTB JUIsl OTKIIIOUEHHs] TPYOOIIPOBOJOB, AJIsi KOTOPBIX BPEMs OTKIIIOYEHHS
MPEBLINIACT BbIIICIIPUBCACHHBIC 3HAYCHMA.

bricTpoaeiCTBYIOIME KIIANIAHBI-OTCEKATENN AOJDKHBI aBTOMATHUYECKM IEPEKpbIBAaTh I0Jady raza WIH >KHIKOCTH IIpU
HapyLIEHUH 3JIEKTPOCHAOKEHUS;

T') IPOMCXOAUT UCTIApEHHE C TMTOBEPXHOCTH Pa3iUBIIEHCS KHUIAKOCTH. [Tnomans ucnapeHus npy pasyinBe Ha II0JI OTPEEIsoT
(Ipu OTCYTCTBMHM CHPABOYHBIX JAaHHBIX), HCXOJs M3 pacyera, 4To 1 J1 cMeceld n pacTBopoB, coxepxamux 70 % u menee (1o
Macce) pacTBOpHTENeH, pa3MBaeTcs Ha riomau 0,5 M2, a OCTaNbHBIX KHAKOCTeH — Ha 1 M” 10JIa TIOMEIIeHH S

JI) TIPOMCXOAUT TAKXKE HCIApPEHHE XKHIKOCTEH M3 E€MKOCTEH, 3KCIUTyaTHPYEMBIX C OTKPBITBIM 3€pKajioM JKHAKOCTH, M CO
CBE)KEOKPAIIEHHBIX TTOBEPXHOCTEH;

€) ITMTEeNLHOCTD UCTIAPEHUS KUJAKOCTH IPHHUMAIOT, PAaBHOW BPEMEHH €€ TIOJTHOTO HCTapeHwsi, Ho He 6omnee 3600 c.

A. 1.3 CBoOOaHBIN 00bEM MOMEIEHHUS OMPEACIAIOT KaK Pa3HOCTh MEXKAYy OOBEMOM MOMEILICHUS U 00bEMOM, 3aHUMAEMbIM
TEXHOJIOTUYECKMM o00opynoBaHueM. Eciim cBOOOAHBIH 00BbEM MOMENICHHUS OIPEAEINTh HEBO3MOXKHO, TO €ro JOMYCKAaeTCs
MIPUHUMATh YCIOBHO, paBHBIM 80 %, reoMeTpu4ecKkoro oobemMa HOMELIeHUs.



A. 1.4 OnpeneneHve MoXxapoonacHbIX CBOWCTB BEIIECTB U MaTE€PHUAJIOB MPOBOJSAT HA OCHOBAHMM PE3YJIbTATOB MCHBITAHUI
WM PAcYETOB IO CTAHAAPTHBIM METOJUKAM C YYETOM IapaMEeTPOB COCTOSIHUS (IaBlICHHE, TEMIIEpaTypa 1 T.11.).

JlommyckaeTcsi HCIONB30BAHWE CIPABOYHBIX JAaHHBIX, OIYOJMKOBAaHHBIX TOJOBHBIMH HAYYHO-HUCCIIEAOBATEIHCKIMH
OpTraHM3alUsIMHA B 00JACTH TOKapHOH Oe30IMacHOCTH WUIM BBIAAHHBIX [OCymapCTBEHHOH ciayx)00# CTaHTAPTHBIX CIPABOYHBIX
JaHHBIX.

JlomyckaeTcsi HMCIONB30BaHME I[OKas3aTeleld IMOXKapHOW OMACHOCTH IS CMeced BEIIeCTB M MaTepualioB IO Hambojee
OIIaCHOMY KOMIIOHEHTY.

A.2 PacyeTr M30BITOYHOI0 AABJIEHNUS VIl TOPIOYHX Ia30B, IAPOB JIErKOBOCILIAMEHSIIOLIUXCS U TOPIOYMX KMIKOCTel

A.2.1 U3bsrTounoe gaBnenne Ap, klla, 17 MHIUBUAYaTBHBIX TOPIOYMX BeHIecTB, cocTosmux u3 aromoB C, H, O, N, C/, Br, I,
F, paccuuTsiBatoT no gopmyie

mZ 100 1

Ap = —pp ) ——— Al
p (pmax pO) V. Cc’r KH ( )

ce pF,H

1€ Pmax — MAKCUMAaJIBHOE JAABJIECHHE, PA3BUBAEMOE NP CTOPAHUH CTEXMOMETPUUECKOH Ira30BO3IYIIHON HITH MApOBO3LYyLITHON
CMECH B 3aMKHYTOM 00BbeMe, ONpEesieMOe SKCIIEPUMEHTAIIBHO WU TI0 CIIPABOYHBIM JaHHBIM B COOTBETCTBUHU C TPEOOBAaHUAMU
A. 1.4. Ilpu OTCYTCTBHU NaHHBIX JOMYCKAETCS IPUHUMATD Py PaBHBIM 900 klla;

Ppo — HauanbHOe napienue, klla (nomyckaercs npuHuMars paBubiid 101 kIla);

m — Macca roprodero raza (I'T) nnm mapos nerkosocrutamenstitomuxcst (JIBXK) u roprounx sxunkocreid (I7K), Bpimeammx B
pe3ynbTare pacueTHOH aBapuH B noMmenieHue, Beraucistemas it [T o dopmyne (A. 14), a s napos JIBXK u 'K no dopmyie
(A. 19), kr;

Z— K03((HUIMEHT ydacTusi TOPIOYEro IPH CTOPAaHHM Ta30IapOBO3IYIIHOW CMECH, KOTOPBIM MOXKET OBITh paccuWTaH Ha
OCHOBE XapaKTepa pacIpeielieHIsI Ta30B U IMapoB B 00beMe moMerieHus cormacao A.2.3 u A. 2.4. JlommyckaeTcst IpUHAMATE Z 110
Tabimne A.1;

V. — cBOOOMHBIN 00BEM ITOMEILEHHS, M ;

Prn IUIOTHOCTh I'a3a WM Napa IPU PacYeTHOH TeMIIEPATYPE f,, KI/M’, BBIHCIISIEMAst 10 (popMyJie

B M
Prao Vo (1+0.003671, )’

rae M— MoIsipHas Macca, KT/KMOJIb;

Vo — MOJIbHBIN 00BbeM, paBHbIH 22,413 M3/KMOJIB;

f, — pacueTrHas Temneparypa, °C.

B kauecTBe pacueTHOH TemIepaTypbl CIEIyeT MPUHMMAaThb MAKCHMAalIbHO BO3MOXKHYIO TEMIIEpAaTypy BO3AyXa B JaHHOM
MOMEIICHUH B COOTBETCTBYIOIIEH KIMMAaTHYeCKOW 30HE WJIM MaKCHMaJIbHO BO3MOXHYIO TEMIEpaTypy BO3[yXa IIO
TEXHOJIOTHYECKOMY PErIaMeHTy C Y4eTOM BO3MOXKHOTO IIOBBILIEHHS TeMIepaTypbl B aBapuiHOM cuTyauuu. Eciau Taxoro
3HAYEHMs PACUETHOM TEMIIEPATYPBHI £, 10 KAKMM-ITMOO0 MPUYMHAM ONPENEIUTh HE yIAETCs, JOIyCKAaeTCs NPMHUMATh €€ paBHOM 61
OC;

C.; — crexuomerpuueckast konnentpauus ['T unu napos JIBXK u I'K, % (006.), Beruncisemas no gpopmysie

(A.2)

100
t=T———> (A.3)
1+4.84p
n,-n, n
e B=n, + % —70 — cTexuoMeTpHuecKuil Ko3(PPUIUEHT KHCI0pPOIa B PEaKIIMU CrOPAHHUSL;

e, Ny, Ho, Ny — gucio aToMoB C, H, O 1 ramonoB B MOJIEKyJI€ TOPIOYETO;
K — k03¢ GHULMEHT, yYUTHIBAIOIINIT HErepMETHYHOCTh TIOMELICHHUsI U HeaMadaTHIHOCTh Mpoliecca ropenus. JJomyckaercs
MIpUHUMAaTh KH PaBHBIM TPEM.

Tabmuma A.1
Bun roprodero Bemiectsa 3HayeHUE

Bonopon u Harpersle BBIIIIE TeMIIepaTypbl BCIIBIIIKH 1,0
BBICOKOTEMIIEPATYPHbIE OPIraHUYECKUE TEIIOHOCUTENH
T'oproune razsl 0,5
JlerkOBOCIUTAMEHSIFOIIAECST M TOPIOYME IKHUIKOCTH, HArpeTbie 10 0,3
TEMIIepaTyphl BCITBIIIKA ¥ BEIIIE
JlerkoBoCITaMEHSIOIMUECS W TOPIOYHE JKUIKOCTH, HArpeThie HUKE 0,3
TEeMIepaTypbl BCHBINKH, MPH HAIMYHUH BO3MOKHOCTH 0Opa30BaHUS
a’p0o30JIs
JlerkoBocrameHsIOIIMEC W TOPIHOYME >KUAKOCTH, HArpeTble HUXKE 0,0
TEeMIIEPaTypbl BCIBILIIKU, IPU OTCYTCTBHH BO3MOXXHOCTH 00pa3oBaHUs
a’p030JIs

A.2.2 Pacuer Ap, xlla, mis MHOMBHIYaJIbHBIX BELIECTB, KPOME YNOMSHYTHIX B A.2.1, a Tarke Uil cMeced MOXKET ObITh
BBINIOJIHEH 110 (hopMmyJie
ap_MHPOZ 1 b
VCBp BCpTO KH
rae H, — terutora cropanus, J[x/kr;
P, — IUIOTHOCTh BO3/yXa IPH HAYaIbHOM Temmepatype T, Kr/M';



C, — TemnoeMkocTh Bo3ayxa, Jlx/(xkr-K) [nomyckaercs npuHuMarte pasHoii 1,01 10° I/ (xr-K)]J;
Ty, — HauasbHas TEMIIEpaTypa Bo3ayxa, K.

A.2.3 IIpusenennsie B A.2.3 u A.2.4 pacuetnsie hopmyiisl mpumMenstorest aist ciaydast 100 mAp,, Ves) < 0,5 Cuxnp, [Cuxnp -

HIDKHMH KOHLIEHTPALMOHHBIA Ipezie]l paclpoCTpaHeHMs IUIAMEHH TOpIOYero rasa wim napa, % (00.)] u momemieHuid B Gpopme

IIPAMOYTOJIBHOTO ITapauICJICIUIIEaa ¢ OTHOIIEHUEM UIMHBI K IIUPUHE HE OoJiee MmATH.

Koappunment ywactms Z TrOprouMx Ta3oB W TApOB HEHArpeThIX BBIIIE TEMIEPATyphl OKPY)KAIOIIEH

JIETKOBOCTIIIAMEHSIOIINXCS )KUAKOCTEH NP CrOpaHWH ra30MapoBO3AYIIHOW CMECH U 33aHHOTO ypoBHs 3Haummoctu QO (C >

C ) (ypoBeHb 3HAUYUMOCTH—BEPOSATHOCTh TOIO, YTO 3HAa4YeHHWE KOHIEHTparmu C MPEeBBICUT 3HAYCHHE MAaTEMaTHYECKOIrO

OKHIAaHUS 3TOH cirydaifHON BenmuunHBl C ) pacCYUTHIBAIOT MO (hopMyIIam:

npu XHKHP < 0,5 In YHKHP < 0,5 b

-3
510 T CHKHP
Z= —m Pro (Cy +T)XHKHPYHKHPZHKHPs (A.5)
mpu XHKHP > 0,5 l u YHKHP > 0,5 b
-3
51007 &t C
Z=———Pra(Co+— 1 FZyp, (A6)

rae m — Macca rasa wim mapos JIBJK, moctynaromux B moMemieHue B cOoTBeTcTBUH ¢ A.2.6 1 A.2.7, KT;

8 — JoIycTUMbIE OTKJIOHEHHWS] KOHIEHTpAlMi NpH 3a1aBaeMoM ypoBHe 3HaunMmoctu Q(C > C ), npuBeneHHbIe B Talnuie
A2;
Xuxre, Yuxme, Zuxkne ~ paccTostHUs 1O ocsM X, Y, Z OT MCTOYHMKA MOCTYIUIEHHS raza WIM Iapa, OrpaHUYEHHbIE HIXKHUM

KOHIICHTPALMOHHBIM TIPEAEIOM pacpOCTpaHEHHs IDIAMEHHU, COOTBETCTBEHHO, M; paccunuThiBatoTcs 10 popmynam (b.5 — B.7);

[, b — nnmvHA W IMUpHUHA TIOMEIIEHHS, COOTBETCTBEHHO, M;

F— TuIoma b rosa MoMeLeH s, M

Cy— TpedKCIOHEHINAIBHBIN MHOXHUTENb, % (00.), paBHBIIL:

[IPY OTCYTCTBHH ITOIBUKHOCTH BO3JYIIIHOW CPEJIbI /IS TOPIOYHX T'a30B

Cp=37710> ——, (A7)

pF CB
Ipy MOABUKHOCTHU BO3}1yLlIHOl71 Cpeabl U1 rOprOYrX ra3on

m
- . b
pFVCBU
rae U— nmoJBWXHOCTh BO3AYIIIHOW CPEIbI, M/C;
MIPU OTCYTCTBUU MOJBUKHOCTH BO3AYITHOW CPEJIbI JIJIs MAPOB JIETKOBOCIIIIAMEHSIFOIIIMXCS )KUIKOCTEH

0,41
o _c [ mli0o
0 ! CHpHVCB ’

rae C, —KOHILEHTpaIUs HaChIIIEHHBIX TApOB TIPU PacUeTHOH Temreparype f,, °C, Bo3ayxa B noMemnieHnt, % (006.).
Konnenrpanus C,; MOkeT OBITH HalJIcHa IO (hopMyJIe

100
C, =—28 (A.10)

Po
TZie p, — JIaBJICHNE HACHIIICHHBIX TApOB IPH PACUETHOM TeMneparype (HaXoAnuTCs 10 CIIPaBOYHOM uTeparype), klla;
Py— atMocdepHoe nasienue, pasaoe 101 xIla.
P — IUIOTHOCTb HAPOB, KI/M;
IIPY MOJBUXKHOCTHU BO3IYIIHON CpeAbl Ul NapoB JIETKOBOCILIAMEHSIOIIUXCS AKUIKOCTEN

0,46
ml100 ]
C H p 11 VCB ’

Cy =3-10%. (A.8)

(A.9)

Co :CH( (A.11)

Tabmuna A.2— 3HaueHHs AOMYCTHUMBIX OTKJIOHEHHH 5 KOHIIEHTpaIuil npu yposHe 3HaunMoctu O (C > C )

Xapakrep pacnpenesIeHnss KOHUEHTpauui 0 (C> C ) 5
JUis roproyMx rasoB IpU OTCYTCTBUU 0,100 000 1,29
TTOJIBIKHOCTH BO3IYITHOHM 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
Jst roprounx ra3oB TMPH TMOABHMKHOCTH 0,100 000 1,29
BO3AYIIHOM cpessl
0,050 000 1,37
0,010 000 1,52
0,003 000 1,62
0,001 000 1,70
0,000 001 2,03




Hnst  mapoB  JIErKOBOCIUIAMEHSIOILIMUXCSI 0,100 000 1,19
SKHAJIKOCTEH npu OTCYTCTBUH
TTOIBMKHOCTH BO3AYIIHOM CPEIIbI
0,050 000 1,25
0,010 000 1,35
0,003 000 1,41
0,001 000 1,46
0,000 001 1,68
Jns  mapoB  J€rKOBOCIUIAMEHSIOIIMXCSA 0,100 000 1,21
JKUAKOCTEN MPH MOABMXKHOCTH BO3LYIIIHOM
cpenbl
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

0.0 1 i
0,2 0,4 0.6 0,8 1,0
X

Pucynok A. 1| — 3aBucumocts koaddunuenta Z ot X

Yposens 3Haummoctd O (C > C ) BBIOMpArOT, WCXOAS W3 OCOOCHHOCTEH TEXHOJOTHYECKOro mporecca. Jlomyckaerces

npuHumMats Q (C > C ) paBabM 0,05.

A.2.4 KoapouumeHt Z yyacTusi MapoB HEHArpeThIX JIETKOBOCIUIAMEHSIOIINXCS )KUAKOCTEH MPH CrOpaHUK MapOBO3IyLIHOM
CMECH MOJKET OBITh OIpeiesieH 110 HOMOIpaMMe, TIPUBEJICHHOM Ha prcyHKe A. 1.

X paccuuThIBaloT 110 hopmysam

C, /C* ecu C, <C¥
X= (A.12)
Lecmu C, >C%

rae C *= ¢ C.; (¢ — 3ddexTnBHBII K0P PUIHEHT H30BITKA TOPIOYETO, IPUHUMAEMBINA PaBHEIM 1,9).

A.2.5 B cmyuyae oOpamieHus B TOMEIIEHHH TOPIOYMX Ta3oB, JIETKOBOCIUIAMEHSIOMINXCA WM TOPIOYMX JKUAKOCTEH IpH
ornpejeneHny Maccel m, Bxomseil B Gopmynst (A.1) u (A.4), nonyckaercsl y4uThIBaTh pabOTy aBapuiHON BEHTHJISILIUH, €CITU
oHa o0ecreyeHa pe3epBHBIMH BEHTWIATOPAMH, aBTOMATHUYECKMM IIyCKOM IIpH IPEBBILIEHUH MPEAEIbHO IOIMYyCTUMOMN
B3pPBIBOOE30IACHOI KOHIICHTPAIIUU TOPIOYHX Ta30B M MapOB U 3JICKTPOCHAOKCHUEM TI0 NEepBOM Karteropuu HanaexHoctu (I1YD)
IIPY YCJIOBUHM PACHOJIOKEHUSI YCTPOMCTB Ul yAaleHHs BO3JyXa M3 IOMEIEHHS B HENOCPEINCTBEHHOW OJM30CTH OT MecTa
BO3MOXKHOH aBapu.

[Ipu 3TOM Maccy m ToproYuXx ra3oB, IapoB JIEIKOBOCIUIAMEHSIOIIMXCS UM TOPIOYMX XKUAKOCTEH, HarPETHIX 10 TEMIIEPaTyphI
BCHBIILIKU M BBIIIE, TOCTYNHMBIINX B 00bEM ITOMEIEHHUS, CIIEAYET pa3aeinTh Ha kodddunuent K, paccuntanHblil 1o popmyiie

K=AT+1, (A.13)

rie A — KpaTHOCTh BO3AYyX000MEHa, CO3[aBAeMOTO aBapUIHOW BEHTHIIAIHNEH, c'l;

T— TpOIOIKHUTENBHOCTD TOCTYIUICHHSI TOPIOYUX Ta30B U IMaPOB JISTKOBOCILIAMEHSIOLINXCS M TOPIOYNX JKUAKOCTEH B 00BEM
momenieHus, ¢ (mpuanmMaetca mo A. 1.2). Eciu B pacueTHO# aBapHifHOM cuTyanmu ydactByet ammapar (A. 1.2, mepeuncienus a,
0) C TOpIOYMM ra30M WK MapoBoi (a3oii, TO MPOIOHKUTENLHOCTh NOCTYILIeHUs T’ npuHnMaetcst paBHoi 0 c.



A.2.6 Maccy m, KT, TOCTYITUBIIIETO B IIOMCIIICHUE NIPU PACUCTHOH aBapHH r'a3a PaCCUYUTHIBAIOT MO (opMyIIe

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

rie V, — 06beM rasa, BBILIE/IIErO U3 alMapara, M’;

V, — 06BbeM ra3a, BBILIE/IIEr0 U3 TPYGOIPOBOIOB, M.

IIpu sTom:

V,=0,01p,7, (A. 15)

rzie p; — JaBJeHHe B ammnapare, klla;

V— 06beM ammapara, M.

Ve=Vig+Vor, (A. 16)

rae Vi, — o0beM rasza, BILICALIETO U3 TPyOOIPOBO/IA JI0 €ro OTKIIOYEeHHS, M

V5 — 06BeM rasa, BBILIE/IIETO U3 TPYOOIPOBOA MOCIE €r0 OTKITFOYCHHUS, M .

Vie=qT, (A17)

rJie ¢ — pacxoj| ra3a, ONpene/IeMblii B COOTBETCTBHU C TEXHOJOTHUECKHUM PErIaMEHTOM B 3aBHCHMOCTH OT JaBJICHHS B
Tpy6ONPOBOJIE, €ro AHAMETPA, TEMIIEPATYPhI FA30BOM CPE/IBI U T.1., M/C;

T— Bpewms, onpenensemoe o A. 1.2, c.

Voo =001mp, (12l +13 15+, 4121 ) (A.18)

IJIe po— MaKCUMAJbHOE JIaBlICHUE B TPYOOIPOBO/IE 110 TEXHOIOTHUECKOMY periamenTty, kl1a;

712, ..n — BHYTPEHHHUH paauyc TpyOomnpoBoja, M;

l1 5, ..n —7HHA TPyOOIIPOBOAA OT aBAPUIHOTO armapara 10 3aIBHKEK, M.

A.2.7 Maccy mapoB JKHJAKOCTH M, TOCTYNUBIIMX B TOMELICHHUE IPU HAJIMYUKA HECKOJIbKMX HCTOYHHUKOB HCIIAPEHHS
(TIOBEPXHOCTh PA3IUTON JKHIKOCTH, IMOBEPXHOCTh CO CBEKCHAHECCHHBIM COCTAaBOM, C KOTOPOW IPOHCXOAWUT HCIAPEHHE
JIETKOJIETYYHX BEIIECTB, OTKPBIThIE eMKOCTH U T.I1.), PACCUMTHIBAIOT 10 (hopmyJie

m = my + Meyx + Mep.oxp » (A. 19)

e Mp— Macca KMAKOCTH, UCTIApUBIIEICs ¢ MOBEPXHOCTHU Pa3jiiBa, K;

Meynx  Macca XXUAKOCTH, UCIIAPUBIIEHCS ¢ IOBEPXHOCTEH OTKPBITBIX €MKOCTEH, KT

Mcpoxp  MAacca KUIKOCTH, UCHIAPUBLICHCA C MOBEPXHOCTEH, HA KOTOPHIE HAHECEH NPHUMEHsEMBbIH cocTas, Kr. IIpu 3Tom
KaXXJI0€ U3 caraeMbix B popmyiie (A. 19) ompenenstor mo Gpopmyie

m = WS,T, (A.20)
e W— MHTEHCHBHOCT HCIapenus, Kr/(c-M°);
Sy — IUIOLIaJb WCIIApEHMs, M-, omlpeneisiemMas B COOTBETCTBHM C A. 1.2 B 3aBUCHMOCTH OT MAacChl >KUAKOCTH 71y,

MOCTYNUBUIEH B TIOMEILEHHE.

Ecnm aBapumiiHasi cuTyauusi CBsi3aHa C BO3MOXKHBIM IIOCTYIIJIGHHEM JXHJIKOCTH B PACIbIJICHHOM COCTOSIHUHM, TO OHa JIOJDKHA
ObITh yuTeHa B (opmyie (A. 19) BBemeHHEM TOMONHHUTEIBHOTO CJIaraeéMoOro, YYHTBHIBAIOMIETO OOIIYI0 MACCy ITOCTYITHBIICH
KHUIKOCTH OT PaCIbUIIONINX YCTPOWCTB, UCXOAS U3 MTPOJOIDKUTEIBHOCTH UX padoT.

Macca mnapoB JKHIKOCTH, IOCTYNMBUIMX B TIIOMEINEHHE TP aBapUHHOM CHTyallMd, MOXET OBbITh OIpeAeneHa
9KCIIEPUMEHTAILHO UM PACUETHBIM ITyTEM.

A.2.8 Maccy nmocTynuBIIeH B TOMEIIEHUE KUIAKOCTH /1, KT, OTIPEICIISIIOT B COOTBETCTBHH € A. 1.2.

IIpumeps1 — Pacyer U30BITOYHOTO 1AaBJICHHSI, PA3BUBAEMOT0 IIPU CTOPaHUU Ta3011apOBO3AYIIHBIX CMECel B TOMEIEHUN

1. Onpenenuts M30BITOYHOE JABJICHHE, Pa3BHBAaEMOE IPU CTOPaHHM MapOBO3IYIIHOW CMECH aleTOHA, BO3HUKAIOLIEH NpH
aBapUHHON pasrepMeTH3alluu annapara B IPOU3BOACTBEHHOM ITOMEICHHH.

JanHble 1uist pacyera

B nomemenne co cBoGOIHBIM 00beMoM Ve, = 160 M’ npu aBapuiiHOil pa3repMeTH3aLMH anmapara nocrynaer 117,9 kr mapos
areroHa (ONpeleNeHHBIX B COOTBETCTBMM C TpuioxeHueM M). MakcumanbHO BO3MOXKHAs TeMIeparypa Juisi IaHHOH
KIMMaTU4YeCKoi 30HHI £, = 36 °C. MonspHas macca aneroHa M = 58,08 Kr/kMoJb.

Xumnueckast (opmyna anerona C;HqO. MakcuManibHOe naBiieHHWE NPH CTOPAHUM CTEXMOMETPHUYECKOM IapOBO3IyIIHOM
CMECH alleToHa B 3aMKHYTOM o0beme P, = 572 klla.

Pacuer

Crexnomerpuueckuii K0O3QGUINEHT KUCIOPOoJa B peaKLMy CrOpaHus alleTOHa PaBeH

B:nc +M_n_0=3+ﬂ_l=4

4 2 4 2
CrexnomeTrpuyeckas KOHIIEHTPALUs JIApOB alleTOHA COCTaBUT
100 100
144848 1+484-4

[TnoTHOCTH NAPOB aLETOHA Py, IPU PACUETHOM TEMIEPATYPE #, PABHA

~ M - 58,08
V,(1+0,00367¢,)  22,413(1+0,00367 -36)

Torz[a H30BITOYHOE JaBJICHUC Ap IIpu CropaHnmn nap0303;[ymH0171 CMECH all€TOHA IJId pvaeTHOﬁ aBapuu COCTAaBUT

-Z 100 1 117,9-0,3 100 1
AP = (P ypax —P0 ) o = (572101 ) . .~ 2 308,7 kIIa
VP Cor Ky 160-2,29 491 3
2. Onpenennuts W30BITOYHOE NABJICHHE, Pa3BHBAEMOE IPH CTOPAHUHM T'a30BO3AYIIHOW CMECH BOAOpPOJA, BO3HUKAIOMICH NpH
aBapUHHON pa3repMeTH3annuy TpyOOoIIpoBOIa B MPON3BOACTBEHHOM IIOMEIICHHN.
JaHHble a1g pacyera

Uepes momelteHne, CBOGOIHBIH 00beM KOTOpOro Ve, = 200 M°, mpoxomut TpyOOIPOBOJ C TIPOXOIHBIM CEUYCHUEM THAMETPOM

=4.91% (06.).

P, = 2,29 xr/m’



dyp = 50 MM, TI0 KOTOpOMY TpaHCHOpTHpYyeTcs Bojopoa H, ¢ MakcuManbHBIM pacxosoM ¢ = 5-10° M’/c nmpu HOpPMaTBHBIX
YCIIOBUSIX U C MakCHMaJIbHBIM JaBiieHHeM p, = 150 kIla. TpyOorpoBox ocHalieH CHCTEMONH aBTOMAaTHYECKOrO OTKJIIOYEHUS C
BpEMEHEM cpadaTbBaHUSA 2 ¢ W C OOECIIEeYeHHEM pPE3ePBHPOBAHUS €€ SJIEMEHTOB. 3aIBM)KKH CHCTEMBl YCTAHOBIICHBI TEpen
CTCHOW IOMEIIEHUSI B MECTe BBOJA TPYOONpPOBOJa M 3a CTEHOH JAaHHOTO NMOMEIIEHHs B MECTE BbIBOjA TpyOomposoxa. JnmnHa
OTCEKaeMOro yyacTka TpybonpoBoaa Ly, = 10M. MakcuManbHO BO3MOKHAs TeMIIEpaTypa JUlsl JaHHOH KIMMaTH4Y€CKOH 30HEI f, =
39 °C. IlnotHocTh BOAOPOJA P, NpPH AaHHOH f, pasHa 0,0787 kr/m’. Monspras Macca Bogopoxa M = 2,016 Kr/KMoJb.

MaxkcumanbHOE TaBJICHHE TIPU CTOPAHUH CTEXHOMETPHUIECKON Ta30BO3AYIITHON CMECH BOJOPOAA B 3aMKHYTOM O0BEME Pax = 730
klIa.

Pacuer

O0beM BOJOpO/ia, TOCTYIHMBIIETO B IOMEILICHUE B pe3yJIbTaTe aBapUUHON pa3repMeTn3aliiy TpyoonpoBoa, Oy et paBeH
Vo=Vi " Var=0,01 +0,02945 = 0,03945 m° ,

Vie=q-T=5-107-2=0,01 »’,

2
-2
 =001np, 13 Ly =001-314-150 % 10 =0,02945 n’.

Macca Boopoaa, OCTyIIUBUIETO B l'IOMeHIeHI/Ie IIPY PacyETHOU aBapuu, COCTaBUT
=V, p;=0,03945 - 0,0787 = 3,105 - 1073 kr.

CTeXl/IOMeTpl/I'-IeCKl/II/I KOA(PHUIUEHT KUCIOPOAa B PEAKI[UK CrOPAHHUS BOJOPOa PaBEeH

Dy -0x _No _,,2-0_0

=nc+ -—=05
p=nc 2 4 2
CrexnoMeTpryecKast KOHIICHTPALKS BOJOPOAa COCTABUT
Cer = 100 __ 100 59940 (06).

1+484 1+484-05

N36biTOuHOE NaBiieHne Ap NpU CropaHUH BOAOPOJOBO3IYLIHOW CMECH, 00pa3yrouleicst B pe3yibTaTe PacueTHOW aBapHy,
paBHO
m-Z 100 1 3105-107 - 1 100

Ap = . =(730-101 Lo 014w
P=(Pmax — pO)Vchn Cer K, ( ): 200-0,0787 2924 3

3. Onpenenuts KO3QPUIMEHT Z yyacTHsi ApOB alleTOHa ITPYU CrOPaHUH MApOBO3IYLIHOW CMECH JUIsl ClIydasl pa3repMeTH3aliu
amnmapaTa ¢ alleTOHOM.

JaHHble a4 pacuera

B nentpe nomemenus pazmepom 40x40 M 1 BbICOTON H,, = 3 M YCTaHOBIIEH ammapar ¢ aleTOHOM. AMmapar MpeacTaBiseT
co00¥ IUIMHAP JuaMeTpoM ocHoBauus d, = 0,5 M u BbicoTOl A, = 1 M, B KOTOpOM cozepxurcst 25 kr aneroHa. PacuerHas
Temneparypa B nomeienuu 4, = 30 °C. [InoTtHOCTh NapoOB aleTOHA p, NpH #, paBHa 2,33 kr/M°. JlaB/ieHHEe HACHIIICHHBIX aPOB
aleToHa py 1pu ¢, pasHo 37,73 klla. HmwkHuil KOHIEHTpaUHOHHBIH 1penen pacrnpocTpaHenus miaMeHd Cyxme 2,7 % (06.). B
pe3yipTaTe pasrepMeTH3alNH ammapara B 00beM IMOMEIIEeHHs MOCTYNUT 25 KT IapoB aneToHa 3a Bpems ucnapenus I = 208 c.
[pu paboraromeii 001Ie0OMEHHOW BEHTIUISAINH MOIBHYKHOCTD BO3AYITHON cpeasl B momemniennu v = 0,1 m/c.

Pacuer

ITapametpot Cy, Xyxre, Yuxne, Zuxnpe IPUBEEHBI B ipuMepe 1 pasaena b.2.

Taxk kak nmpu paboTaromei 1 HepaboTaroe BEHTUIIAIIIN

opu XHKHP < 0,5 In YHKHP < 0,5 b
K03 puLIHEHT Z COCTABUT:
npu paboTaroIIeH BEHTUIISIIUU

5 . 10_3 T C HKIIP
ZZT Pa (Co+———)Xuxnp Yuknp ZHKp =
3
= M 2,33(3,93 +£)9,01 -901-0,2=0,14
5 1,27
npu HepaboTAOIIEN BEHTUIIALU
1072314 2
Z= u~2,33(5,02 +i)10,56 -10,56-0,03=0,04
25 1,25

4. Omnpenenuth KodQdUIMEHT Z ydacTusi MeTaHa IPU CrOpaHMU Ta30BO3AYIIHOM CMecH [uisi cilydas aBapuiHOM
pasrepMeTH3aly ra30Boro 0aIoHa ¢ METaHOM.

JanHbIe 115 pacyera

Ha momy momemenus pasmepom 13x13 M u BeicoTort H;, = 3 M Haxoautcs 6ayuioH ¢ 0,28 kr MeTaHa. ['a30BbIM OaJIOH UMeeT
BBICOTY /g = 1,5 M. PacueTHas Temneparypa B nomenienuu ¢, = 30 °C. IInoTHOCT MeTaHa p,, TIpH t, paBHa 0,645 Kkr/m’. Hukuuit
KOHIICHTPALMOHHBIA MpeneN pacnpocTpaHeHus IuiaMeHu MmeTtaHa Cpxrp = 5,28 % (00.). Ilpum pa60TaK)meH 001IeoOMeHHON
BEHTIIAINH MTOIBHYKHOCTD BO3AYIIHON cpepl B momemniernu v = 0,1 m/c.

Pacuer

C(), XHKHPs YHKHPs ZHKHP IIPUBEACHEI B IIPUMEPE 2 pazacia B.2.

Tak kak mpu HepaboTaromel BEHTHIIALNN

opu XHKHP < 0,5 In YHKHP < 0,5 b
K03 puLneHT Z COCTaBUT



_5:107x Chkrp

i

z Py (Co +T)XHKHPYHKHPZHKHP =
3

_ 300 7318 ) 644041228 1343.343.002 = 0,07
0,28 1,38

A.3 T'oproyue nplin

A.3.1 PacueT n30bITOYHOTO aBJICHUS NIPH CTOPAHUH MBUIEBO3.YIIIHOW CMECH B IIOMEIIEHUN

A.3.1.1 N30bITOYHOE 1aBIIEHHE TP CrOPaHUH MBUIEBO3LYIIHON cMecH Ap, klla, paccuuThiBatoT 1o Gopmyie

Ap = —MHiPZ (A21)

VCB Ps C P T 0 K H

rne M— pacdeTHass Macca B3BEIIEHHOW B 0ObeMe MOMEIIEHUS TOploveil mbuti, o0pa3oBaBLICHCs B pe3yJIbTaTe aBapUitHOM
CUTYaLUH, KT

H, — Termmora cropanus neutm, JK/KT;

Py— HadaibHOE aTMOCc(epHoe naBieHue, klla (momyckaercs npuanMarthb paBHeIM 101 kI1a);

Z — J10JI y4acTHs B3BEILIEHHOM rOpIOY€Eil MbUIA IPU CrOPaHUU MBUIEBO3IYIIHON CMecH;

V. — cBOOOIHBIN 00BEM ITOMEILEHHS, M ;

P, — ILIOTHOCTh BO3/YXa JI0 CTOPAHHS TIHLIECBO3/IyIIHOI CMECH NPH HavaIbHOM Temmepatype To, Kr/m’;

C,— temnoemkocTs Bo3myxa, Jxkr-JI) [nomyckaercs npunumats pasHoit 1010 Jx/(xr-A)];

To — HavanbpHas TeMIepaTypa Bo3ayxa, K,

K, — koo duneHT, yunThIBaOIMNA HEr€pPMETHYHOCTh IOMEIIECHHS U HeaquadaTHYHOCTh IPOLECcca TOPEHHsL.

Jomyckaercst npuHUMAaTh K, PaBHBIM TPEM.

K mbusiM, cHocoOHBIM O0pa3oBbIBaTH TOPIOYHME IIBUICBO3JYIIHBIE CMECH, OTHOCAT JHUCIEPCHBIE MaTepuallbl,
XapaKTepU3yIOUINECs HATMYHEM ITOKa3aTeleH MoskapHOH ONacHOCTH: HIPKHUM KOHLICHTPAIL[MOHHBIM HPE/IEIOM PacupOCTpaHEeHUs
IUITAMEHH, MaKCUMaJIbHbIM JIaBIIEHHEM, Pa3BUBAcMbIM IIPH CTOPAHUM MBUICBO3AYIIHON cMecu (Oostee 50 kIla), u cKOopocThio ero
HapacTaHMs, MUHHMaJILHBIM [I0KapOONacHbIM coJiepkaHueM Kucioposa (meHee 21 %).

A. 3.1.2 Z paccunutbiBaroT 1mo opmyie

Z=05F, (A.22)

rae F— maccoBast 107 YacTHIl MBUIM Pa3MEpOM MEHEE KPUTHUYECKOTO, C MPEBBIIICHHEM KOTOPOTO a3pOB3BECH CTAHOBHUTCS
B3PBIBOOE30ITACHOM, T. €. HECTIOCOOHOM pacpOCTPaHATh IIamsl.

B oTcyTcTBHE BO3MOXKHOCTH ITOTyYEHHs CBEACHUH IS pacueTa Z normyckaercs mpuHuMats Z = 0,5.

A.3.1.3 M, kr, paccunThIBatoT 110 popmyiie

M B3 + M aB ;

M = min (A.23)
PerVas / Z,

rne My; — pacderHas Macca B3BUXPHBIIEHCS HBLIH, KT

M, — pacuernas Macca OBUIM, IOCTYIUBILEH B IOMELIECHHE B PE3YIILTATE ABAPUIMHON CHTYyallUH, KT

Per — CTEXHOMETPHUECKAS KOHIIGHTPALIHS FOPIOUCH MBLIN B a9POB3BECH, KI/M;

Vas — pacueTHblii 06beM MBLUIEBO3LYIIHOIO 006/1aKa, 00pPa30BAHHOTO IIPH aBAPMIHON CHTYalUK B 00bEME TIOMELIEHHUS, M.
B oTcyTcTBHE BO3MOMKHOCTH HOIYYeHHs CBEICHHUI U1 pacyeTa Vyp MOIyCcKaeTcsl IPMHAMATE

M= My + M.

A.3.1.4 My, paccuntsiBaior no popmyie

My = Koz My, (A.24)

rae K;; — J0JIs OTJIIOKEHHOW B IMOMEIISHHH TTbUIH, CIIOCOOHON MEpPEeHTH BO B3BEIIEHHOE COCTOSIHUE B Pe3yJIbTaTe aBapUiHOM
CUTyallH. B OTCyTCTBHE SKCIIEpHUMEHTANIBHBIX CBeAieHuH 0 K, nomyckaercs nonarats Ky, = 0,9;

M, — Macca OTJIOXKMBLIEHCS B TOMEUIEHUH IIBUIM K MOMEHTY aBapHH, Kr.

A.3.1.5 M,; pacCUUTHIBAIOT 11O (POpMYJIIe

M= ( My +qT)Kn, (A.25)

rae M,, — Macca TOproueil NbUTH, BBHIOpPACHIBAEMOW B IOMEIICHHE NPH Pa3TepMETH3alMU OJHOTO M3 TEXHOJIOTMYECKHX
anmapartoB, Kr. [Ipy OTCYTCTBHM OTpaHMYMBAIOIINX BBHIOPOC MBUTH MHXXEHEPHBIX YCTPOMCTB ClIEAyET MOJaraTh, 4TO B MOMEHT
pacueTHOI aBapuM MPOMCXOIUT aBapUIHBIN BEIOPOC B TIOMEIIIEHHE BCEil HAXOAMBIIICHCS B anmapare IMbUIH;

q — TPOM3BOIUTEIBHOCTh, C KOTOPOH MPOJOIDKAETCA IMOCTYIUICHWE TNBUICBHIHBIX BEIECTB B aBapHUHBIN ammapar Io
TpyOOINPOBOJaM 10 MOMEHTA WX OTKJIIOUYEHHUSI, KI/C;

T— pacueTHOe BpeMs OTKJIIOYEHHS, ONPEIEsIeMOe B KaKJAOM KOHKPETHOM Cllydae, MCXOIS M3 PealbHOH OOCTaHOBKH.
Crnenyer NpuUHMMATh paBHBIM BPEMEHH CpaOaThIBAHWSI CUCTEMBl aBTOMATHKH, €CJIM BEpOSTHOCTh €€ OTKa3a HE IPEeBbILIAeT
0,000001 B rom; 120 c, ecnu BeposSITHOCTh OTKa3za cucTeMsl aBToMaTtuku mpessimaer 0,000001 B rox; 300 ¢ mpu pydHom
OTKJIIOUCHNH;

Ky— K03()(UIMEHT NBUICHNS, NPEACTABISIONIMN OTHOLIEHHE MAacChl B3BELIEHHOH B BO3yXe IBUIM KO BCEH Macce IbUIH,
MOCTYNHBIICH U3 allapaTa B IIOMELIeHHE. B 0TcyTCTBHE SKCIIEpUMEHTAIBHBIX CBEACHUH 0 K|, JOIyCKaeTcs MojIararh:

- Ky = 0,5 — nns mewieit ¢ aucnepcHOCThIo He MeHee 350 MKM;

- Ky= 1,0 — s meuIeid ¢ tucnepcHOCThI0 MeHee 350 MKM.

A.3.1.6 M, paccanThIBatoT MO GopMyIIe

K
M, = r (M| +M, ), (A.26)
Ky
rae K, — mois roprodeii b B 00IIeH Macce OTIIOKEHHH MBI,



Ky — xoadduunent sddexktrHOCTH MBLIeyOOpKHU. [IprHNMatoT paBHbIM 0,6 mpu cyxoit u 0,7 — mpu BnaxHOH (py4HOIl)
nblIeyOopKe; NPpU MEXaHU3MPOBAHHON BaKyyMHOH mblieyOopke Ais poBHoro nona K, npuHumaercs pasHeiM 0,9, ans nona c
BEIOOMHAMU (10 5 % twmomanu) — 0,7;

M, — Macca IblIH, OCceAaroIeii Ha TPYyAHOAOCTYIHBIX JUI YOOPKH HOBEPXHOCTSX B MMOMEIICHNUH 32 MEPHOA BPEMEHH MEXIY
TeHePAIbHBIMH yOOPKaMH, KT

M, — Macca IbUTH, OCEAaIoIel Ha JOCTYIHBIX 11 yOOPKH ITOBEPXHOCTAX B OMEIIECHHH 32 IEPHOJ BPEMEHH MEXKILY

TEKYILMH [bUICYOOPKaMH, KT.

Iox TpyaHOROCTYHHBIMHU Ul yOOPKH MIIOIIAASIMH IIOAPAa3yMEBAIOT TAKHUE IOBEPXHOCTH B MPOU3BOCTBEHHBIX MOMELICHUSIX,
OUYHUCTKA KOTOPBIX OCYILIECTBIISIETCS TOJBKO NPU Te€HEPaJbHBIX TbUieyOOopkax. JlocTymHBIMU Uit YOOPKM MECTaMM SBISIFOTCS
MIOBEPXHOCTH, IIbUIb C KOTOPBIX YJAJSIETCs B TIPOLIECCE TEKYLIHMX MbUICYOOPOK (€XKECMEHHO, €)KECYTOYHO U T. I1.).

A. 3.1.7 My (k=1,2) paccuutbiBatoT 1o opmyiiam

Mi=M;'(1-A4)B, Mr,=M,'(1-A4)B,, (A.27)

rne M, = (M +M,+,..., +M},) — Macca TbUIH, BBIICIAIONIAACS B OOBEM IMOMEIICHUS 3a IEPUOJ BPEMEHH MEXKIY
TeHepATLHBIMH IIBUIEYOOpKaMH, KT

My,..., My, — Macca TIbUTH, BBIAETSIeMast COOTBETCTBYIOMIECH eIMHUIICH MBUIIIETO 000pyIOBaHHS 3a TOT JKE IIePHOJ BPEMEHH,
KT;

My T (My+Moy+,..., +Mp,) — Macca TIBUTH, BBIICIAIONIAACS B 00hEM MOMEIIEHHS 32 TIEPHO BPEMEHH MEKITY TEKYIIUMHA
MBIICYOOpKaMH, KT

M, ... , M, — Macca TBUIH, BBIAEISIEMas COOTBETCTBYIOIIECH EIMHHWICH HBULIIIETO O0OpYIOBAaHHUS 3a TOT XK€ MEPHOT
BPEMEHH, KT;

A — o711 BBIAEISIFOLIEHCS B 00beM TOMEUIEHHsI IIbUIM, KOTOpast yasieTcsl BBITSDKHBIMHA BEHTHISIIIMOHHBIME CHCTEMaMH. B
OTCYTCTBHUE 3KCIIEPUMEHTAIBHBIX CBeleHNH 00 A momnaraioT 4 = 0;

By, B, — nomy BLensIoIeiicss B 00beM NOMEIEHHS MBI, OCEeIAlONIe COOTBETCTBEHHO Ha TPYIHOAOCTYITHBIX M JOCTYITHBIX
Ut YOOPKH TIOBEPXHOCTAX Momelnenus (B +B8, = 1).

[Ipu oTcyreTBHN cBenenuii o ko3 duunenrax By u B, nomyckaercs monarars B; = 1, B, = 0.

A3.1.8 My m M, moryr OBITH OIpeHeNeHbl SKCIIEPHUMEHTANBHO (WM 10 aHAJIOTHU C JEHCTBYIOIIMMH o00pa3namu
MIPOU3BOJICTBA) B IEPHO]] MAKCHMAIILHON 3arpy3KH 000pyIOBaHHSA 1O (opMyIIe

M; =23 (GjiF)T; (A.28)

J

rae G, [ — cOOTBETCTBEHHO MHTEHCHBHOCTD MbUIEOCAXKECHHS M IIIOWAAb Ul TPYIHOAOCTYNHBIX (i = 1) ¥ gocTynHbIX (i =
2) y4acTKOB;

J — HOMEp y4acTKa IbUICOCAXKIACHHUS;

T; — IpOMEeXyTOK BPEMEHH MEXIY TeHepalnbHbIMH (i = 1) U TekymumHu (i = 2) mpuieyOopKaMH.

A.3.2 XapaKkTepHUCTHKHU CrOpPAaHUS MBUIEApPOBO3IYIIHBIX CMECEeH B TEXHOIOTHYECKOM ammapare

A.3.2.1 CropaHue mbIIEBO3AYUTHON CMECH B amlapare MOXKET MPOTEeKaTh KaK B PeKHUME MEAJICHHOTO, I03BYKOBOT'O TOPEHMUs,
TaK W B pEeXKUME JeTOHauMd. B mopasisronmieM OONBIIMHCTBE NPAaKTHYECKUX CIy4aeB BCTpEeYaeTcs MEIJICHHBIN
(nednarpaiMOHHBIN) PEXUM FOPEHUsI, K KOTOPOMY OTHOCAT HHpopManuio (A.3.2.2, A.3.2.3).

A.3.2.2 OCHOBHBIMHU pacyeTHBIMHU (B NPEIIIOJIOKEHUH JOCTaTOYHON CTOMKOCTH KOpITyca ammnapaTa K HalpsDKeHHUSIM pa3pbiBa
n 1eopManyi) XapakTepUCTUKaMHU B3PbIBA IBUICBO3YIIHBIX CMECEH B anmapare CUMTaroT:

- Pmax  MAaKCHMaJIbHOE JABJIEHHE IIPH CTOPAHUM IBUICBO3AYIIHON cMecHu B ammapate, klla, ompenenseMoe Kak HanOosbIIee
JIaBJICHUE MIPU CTOPAHHH, TIOCTHIaeMoe B 00bEeME amrapara Mpy B3pPIBHOM T'OPEHUH ONTHMAIBHOH MBIJIEBO3AYIIHOM cMecH;

- (dp/dt)x — MakcuManbHYH CKOPOCTh HapacTaHHs [IaBJICHMS! IIPH CTOpPaHMU MbUICBO3IYIIHOW CMecH B ammapare, klla/c,
OIpesieNIieMyl0 KaK HauOONbLIMI HAKJIOH 3aBUCUMOCTH JABJICHUS IIPU CTOPAaHUM ONTHUMAIBHOH NBUICBO3MYIIHOH CMeCH B
anmapare OT BPEMEHH IIPY TOUSYHOM 3aKUTaHUH B ONITHMAIIbHOM MECTE;

- Ky — WMHJICKC B3PBIBOIIOXKAPOOIACHOCTH MBLUTH, K[1a/M - ¢; K¢ = (dp/dt) max V' 13 (V— o0Owem ammnapara, M3).

A.3.2.3 JIng He CIMIIKOM MPOTSHKEHHBIX TEXHOJIIOTMYECKUX allapaToB 00bEMOM CBBILIE 16 JI CIpaBeAIMBBI SMIIMPUYECKUE
MpaBuiia, B COOTBETCTBHU C KOTOPBIMH:

Pmaxl = Pmax2; (A.29)

Kst1 = Kst2

rnae 1,2— MHIEeKChl, OTHOCSIIHMECS K JBYM ITPOM3BOJIEHO BHIOPAHHBIM alliapaTaM.

Jns anmapata oObeMoM MeHee 16 71 pacueTHbIE 3HAUCHHS! XapaKTEPUCTHUK CrOpaHWS NBUICBO3AYIIHBIX cMeced (1o
pe3yJbTaTaM HCIBITaHUH B KpyITHOMAacIITaOHOH €MKOCTH) 00J1a/1af0T JOCTaTOYHBIM 3aI1acoM HaJIeKHOCTH.

A.3.2.4 OueHka pacueTHBIX 3HAYCHHWH MapaMETPOB CTOPAHUS MBUICBO3MYIIHBIX CMECEH ISl MPOTSHKCHHBIX amlmaparoB (cC
OTHOULIEHHEM MaKCHMaJIbHOTO rabapuTHOTO pa3Mepa K MUHHMAJIBHOMY HOpsiIka 5 u Gosee), a TakyKe TOPEHUs, MPOTEKAIOIIETo B
PEKUME IETOHAINH, BO3MOXHA Ha OCHOBE KCIIEPTHBIX 3aKIFOYECHHUH.

IIpumep

JaHHble ai1g pacyera

Paccuurats I/I36])ITO’-IHOC JaBJICHUEC IIPpU CTOpaHUN MOJIUATUIIEHOBOH MBUIH B MOMCIICHUN IJIA CICAYIOINX UCXOJAHBIX JaHHBIX:
My, = 10 k15 My, = 90 k13 F = 0,3; H, = 47-10° JI/Kr; Ve = 2000 M Vi = 20 M°; Py = 1,2 kr/m’; T, = 298 K; pey = 0,1 KM,

Onpenensiem Z o ¢popmysie (A.22)

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

Onpenensiem M 1o ¢popmyie (A.23)

Mg, + M, =10+90 =100xkr,
PerVag /Z2=01-20/0,15 =14xr,

oTCIofa cienyerT, uto M = 14 kr.
le/lHI/IMaﬂ KH =3mu MOACTAaBJIAA UCXOAHBIC JAaHHBIC B BBIPAXKCHUC JId paCUYCTHOI'O l/I36])lT0'~lHOFO JaBJICHUA NIpU CrOpaHuun

M = min



HLIJ'IGBO3I[y1HHOI>i CMECH, MOJYyYUM:
MH,poZ  14-47-10°.101-0,15
VesPsCpToKy  2:10%-1,2:1010-298-3

Ap = =46 klla.

IIPUJIO)KEHUE b
(obs3amenvioe)

METO/] PACYHETA PASMEPOB 30H, O'PAHUYEHHbIX HU’KHUM KOHIOEHTPAIIMOHHBIM ITPEJIEJIOM
PACITPOCTPAHEHUSI INTAMEHHU (HKIIP) 'A30B U ITAPOB

Bb.1 Metoa pacueta 30H, orpanu4eHHbIX HKIIP razos u nmapos, npu aBapuiiHOM NOCTYNJIeHUH I'OPIOYHX I'a30B U MAPOB
HEHArpeThIX JerKoBOCIIAMEHSAIOIUXCS HKUAKOCTEH B OTKPHITOE MPOCTPAHCTBO MPHU HENMOABUKHON BO3AYIIHOI cpee

B. 1.1 Paccrostaust Xyxnp, Yuxne ¥ Zuxne, M, 118 I'T u JIBX, orpannumBatomnizie 001acTh KOHIEHTPAIUHA, MPEBBIIIAFOIINX
HKTIP, paccuuThIBaIOT 10 popmyiam

ma I'T

033

mr
Xpknp = YHKIP =14:6[—J , (B.1)
PrCrkrrp
. 033
Zykrp = 0133(—FJ , (5.2)
PrCrkrp

1utst mapos JIBXK

08, \033
Xpknp = YHKIP =3’2\/E( Pu ) ( = J , (b.3)

HKIIP Pu Pu

(b4

08, 03
XHKHP:YHKHP:OJZ\/E( Pu J ( = )

HKIIP PnPu
re M, - Macca MNOCTYNMBILErO B OTKPbITOE IpocTpaHcTBO I'T" pu aBapuiiHOM cuTyauuu, Kr;
P - mioTHOCTH I'T" MpH pacueTHOM TeMrepaType i aTMOChEPHOM JABICHHH, KI/M’;
m,, - Mmacca mapoB JIBXK, mocTynmBImux B OTKPBITOE POCTPAHCTBO 32 BPEMs OIHOTO HcnapeHus, Ho He 6oree 3600 c, kr;
pr - wioTHocTh napoB JIBXK npu pacuerHoli Temneparype u aTMocepHOM JiaBleHHH, Kr/M;
Px - IaBJIeHHE HachIIIeHHBIX mapoB JIBXK npu pacderHoit Temnepatype, klla;

T
K - xospdumment (K= —— nns JIBXK);
dduument ( 3600 " )

T— mpoAoIKUTENBHOCT MocTyIeHus napos JIBXK B oTkpeIToE MpocTpaHCTBO, C;

Cyxrnp — HIWKHHIH KOHIEHTPALMOHHBIN TIpesien pacripoctpaHeHus miamenu [T uinu mapos JIBX, % (06.).

b. 1.2 Paaguyc Rg, M, U BBICOTY Zs, M, 30HBI, orpaanuenHoil HKTIP ra3os u napoB, BEIYUCISIOT MCXOd M3 3HaueHui Hyxmp,
Yuxnp ¥ Zuxre-

Ipu atom Ry > Xyknp, Re > Yyirp U Zg > h + Rg s I'T u Zg > Zyynp st JIBXK (h — BbICOTa HCTOYHMKA TTOCTYIUICHHS Ta3a
OT YPOBHSI 3eMJIH, M).

Hns I'T reomerpuueckn 30Ha, orpanndeHnas HKIIP razos, Oyner mpencraBisTh OWIHHAP C OCHOBaHWEM pPaanycoM Rg m
BbIcOTOM hg = 2R iput Rg < /1 u hg = h + R ipu R > h, BHyTpH KOTOPOTO pacIonokeH HCTOUHUK BO3MOXHOTO BbiieneHus [T .

Jns JIBXK reomerpnuecku 30Ha, orpanndenHas HKIIP mapoB, Oynet nmpencTaBisTs MWIMHIP ¢ OCHOBAaHUEM PaJnycoM Rg u
BBICOTOM /1 = Zyynp IpX BeIcOTE UcTOUHUKA TapoB JIBXK £ < Zyypp v hg =h + Zygpp 1ipu h > Zygyerp

3a Hayano oTcyera 30HBI, orpanndyeHHO HKIIP razoB u mapoB, MpHHUMAIOT BHENIHWE rabapUTHBIC pa3Mephbl amapaTos,
YCTaHOBOK, TPYOOIIPOBOJOB H T. II.

B. 1.3 Bo Bcex cimyuasx 3Ha9eHUS Xyknp , Y ukrp ¥ Zuxrnp JOIDKHBEL 0bITh HE Meree 0,3 M st [T u JIBXK.

IIpumepsr

1. Ompenenuts pa3Mmepbl 30HBL, orpanmdeHHod HKIIP mapoB, mpu aBapuiiHOW pasrepMeTH3alu TpyOOIpOBOJa,
TPaHCIOPTUPYIOLIETO ALETOH.

JanHble g pacyera

TpyOomnpoBo, TpaHCHIOPTHPYIOIMINI alleTOH, MPOJIOKEH Ha OTKPBITOM IPOCTPAHCTBE Ha BhicoTe /2 = 0,5 M OT NOBEPXHOCTH
3emii. TpyOONpOBO/ OCHAIIEH PYYHBIMH 3aIBH)KKAMH.

Macca napoB areToHa, NOCTYIUBIINX B OTKPBITOE MIPOCTPAHCTBO 3@ BPEMs MOJTHOTO HUCIAPEHHUs, ONIpeesieHa B COOTBETCTBUU
¢ npunoxenueM U u cocraBnser m, = 240 xr npu BpeMenu ucnapenust 7 = 3600 c¢. MakcuMalbHO BO3MOXHAsI TEMIIEpaTypa A
JIAHHOM KJIMMaTH4ecKoM 30HHI £, = 36 °C. IlnoTHOCT MapoB aneToHa p, npu t, pasHa 2,29 kr/M’. HIKHUH KOHIGHTPAMOHHbIH
Hpeze pacIpoCTpaHeHHs IlaMeHH 1apoB aneToHa Cuxrp 2,7 % (00.). JlaBieHHe HaCHIIEHHBIX IApOB alleTOHa P, IIPH £, PABHO
48,09 klla.

Pacuer

Paccrostamst Xyxnp , Yuknp ¥ Zpkne U1 aIleTOHA, OTpaHUYMBAIONINE 00JacTh KOHIEHTparwid, npeBbimatormmx HKIIP,
COCTaBST



08, 033
XHKHPzYHKHP=3’2\/E( Pu J [ - J =

HKIIP Pa "Pu

0,8 0,33
_32 }3600 48,09 240 — 4143u,
3600\ 2,7 2,29-48,09

0.8 m 0,33
ZHKHP = 0,12&( pH j ( a ) =

HKIIP Pa "Pu
0,8 0,33
—012 3600( 48,09 240 — 155m.
3600\ 2,7 2,29-48,09

Takum o6pa3om, rpanuna 30861, orpanndenHoi HKIIP mapos, mo ropusoHTanyu OyneT npoxoauTs Ha pacctossHuA 41,43 M ot
oOevaiiku TpyOOIPOBO/a, a M0 BEPTUKAIH — Ha BEICOTE hg = Zyxyp = 1,55 M OT HTOBEPXHOCTH 3€MITH.

2. Ompenenuts pasmepsl 30HBI, orpanmdeHHoil HKIIP razoB, mpu aBapuitHON pasrepMeTH3alnyd €MKOCTH C METaHOM Ha
OTKPBITOM IIPOCTPAHCTBE.

[annble a1 pacuera

[Tpu pasrepmeru3anyiv eMKOCTH B aTMocdepy noctynut 20 kr MeTaHa. EMKocTh IipencraBiseT co00i UIMHIP C OCHOBAaHHEM
paguycoM 1 M u BeicoTOM h, = 10 M. MakcuMansHO BO3MOXKHAs TeMIleparypa JUlsl JaHHOH KIMMaTHieckoi 30HEI t, = 30 °C.
IInoTHOCTH MeTaHa p,, NpH t, paBHa 0,645 kr/M°. HIDKHHMIT KOHIIEHTPALMOHHBII TIpe/ies pacipocTpaHeH s miaMeHn Metana Cyyrp
75,28 % (06.)

Pacuer

Paccrosaust Xyxnp , Yuknpe U Zuxnp A1 METaHa, OTpaHUYMBAIOIINAE 001acTh KOHIIEHTpanui, mpesbimmaromux HKIIP, coctassar

m 0,33 20 0,33
X =Y =146 ——X =146 —— =2618 M,
HKIIP HKIIP (pMCHKHPJ (0,645-5,28}

0,33
m
ZHKHP = 0,33(—1\4) = 0,59 M,
PuCHKIIP

Takum o00pa3oMm, A pacuyeTHOW aBapuM €MKOCTH C METAaHOM T'eOMETpHueckH 30Ha, orpanuueHHas HKIIP rasos, Oyzer
MPEJCTABIATh MWIMHIP C OCHOBaHUEM pannycoM Rg = 26,18 M u BbicoTO# hg = h, + R = 10 + 26,18 = 36,18 M. 3a Ha4ya0 30HHI,
orpanndenHoi HKIIP ra3oB, mprHUMAIOT BHEIIHUE ra0apUTHBIC pa3Mepbl eMKOCTH.

B.2 Meton pacuera pa3mepoB 30H, orpanu4eHHbIX HKIIP ra3zoB u mapoB, npu aBapuiiHOM NMOCTYIUIEHUH TOPIHOYMX
ra3oB M NapoB HEHArpeThIX JIETKOBOCIJIAMEHSAIOIMXCS JKUAKOCTel B MoMellleHne

HwxenpuBenennsle pacdeTHeie Qopmynbl npumenstor it ciaydas 100 m / (pryVes)< 0,5 Cypknp [Cuxnp - HWXKHUI
KOHIICHTPALMOHHBIA TIpeeN pPacHpOCTpaHEHUs IUTAMEHH TOprodYero rasa wid mapa, % (00.)] u momemenuit B (opme
MIPSIMOYTOJIBHOTO TapajuIeIeuIela ¢ OTHOIICHIEM JITHHEI K IUpHHe He Ooree 5.

B.2.1 Paccrostaus Xyxnp , Yukne ¥ Zuknp PACCIATHIBAIOT TIO (OpMyIaM

oC

Xuknp = Ki/(K; ln—C 0 )05, (b.5)
HKTIP
oC

Yukme = Ki6(K; ln—C 0 )03, (b.6)
HKTIP
oC

Zyxrp = K3h(Ky In—2—)03 (B.7)
HKTIP

rne K, - xoadpdumment, nmpuanmaemerii paBHeIM 11,1314 ams roproumx ra3oB m 1,1958 mis nmerkoBoCIDIAMEHSIOMIAXCS
JKUIKOCTEH;
K, - koadduineHT, paBHbIi 1 11 TOPIOYHX Ta30B;

Kz = 3600 JJIA JICTKOBOCINIAMCHA O X CSL )KHHKOCTeﬁ;

K - xosddunment, npuaumaemslii paBHbM 0,0253 17151 TOPIOYMX Ta30B NMPH OTCYTCTBUH ITOJIBM)KHOCTH BO3IYLIHOW CPEbI;
0,02828 myisa roprounx razoB NpH MOJBMXKHOCTU BO3XyIIHOM cpenbl; 0,04714 niis erkoBOCHIAMEHSIOMMXCS KUAKOCTEH MpU
OTCYTCTBUU MOABWXHOCTH BO3AyIIHOM cpeasl U 0,3536 nis JIErKOBOCIIAMEHSIOMIMXCS JKUAKOCTEH NpU MOABMKHOCTH
BO3IYILIHOM Cpenbl;

h — BBICOTA TOMEIEHMS, M.

0, [, b u CynpuseneHsl B A.2.3.

[Ipu oTpHIaTENEHBIX 3HAYCHHUAX JIOTApU(PMOB pacCcTOSTHUSI Xyxrp » Y Hkrp ¥ Zykrp TPAHAMAIOT paBHEIME 0.

Bb.2.2 Panuyc R 1 BBICOTY Zg, M, 30HBI, orpanndeHHON HKIIP ra3oB u mapoB, BEIYHUCISIOT UCXOAS U3 3HaYCHUH Xyxrp , Y HKIIP
U Zyxnp AT 337JaHHOTO YPOBHS 3Ha4UMoOCTH Q.

Ipu atom Rg > Xyknp » Re > Yrkmp # Zs > h + Rg most I'T 1 Zg > Zyypp At JIBXK (h — BbIcOTa HCTOYHMKA TOCTYIIJICHUSI Ta3a
ot nona nomereHus 1t [T Tspkenee Bo3myxa u oT noTtoska nomenienust st [T nerde Bozayxa, m).

Hns I'T reomerpuuecku 30Ha, orpannueHHas HKIIP ras3os, Oyzer mpeacTaBisTh IWIMHAP C OCHOBaHHEM paauycoM Rg u
BbIcOTON hg = 2 Rs ipu Rg< h,hg = h + Rg mpu Rg > A, BHyTpH KOTOPOTO PacIoyio’KeH MUCTOYHUK BO3MOKHOTO BbieneHus [T
Jus JIBXK reomerpuyeckn 3oHa, orpanuuenHas HKIIP mapoB, OyzeT mpeacTaBisTh HWIMHIAP C OCHOBaHHEM pagnycoM Rg m
BBICOTOM Zg = Zyknp BbicoTe McTouHUKA NapoB JIBXK 4 < Zyympp U Zg = h + Zyxnpe pH h > Zyynp. 32 HaYaio oTcyeTa MPUHIMAIOT



BHEITHHE TabapuTHBIE pa3Mephl armnaparoB, YCTaHOBOK, TPYOOIIPOBOJIOB U T. II.

B.2.3 Bo Bcex ciryyasix 3Ha4eHUS paccTOSHUN Xyyrp , Y pxnp ¥ Zyknp AOJDKHEI ObITh He MeHee 0,3 M s [T u JIBXK.

IIpumepnbl

1. Ompenenuts pa3mepsl 30HbI, orpanndenHor HKIIP mapoB, oOpa3yromieiicss Ipu aBapHifHOW pa3repMeTH3alrH arapara ¢
aIeToOHOM, IIpH paboTaromieil U HepadoTaromel 00Ime0OMEHHON BEeHTHIISIIIH.

[anHble 11 pacuera

B nentpe nomemienus pazmepom 40 x 40 M u BeIcOTOH h, = 3 M yCTaHOBIIEH ammapaT ¢ alleTOHOM. Ammapar MpeacTaBisIeT
c000# IUIHHAP ¢ ocHOBaHWEeM auameTpoM d, = 0,5 M u BeIcOTO# h, = 1 M, B KOTOPOM COAECPIKUTCS 25 KI aneToHa. PacueTHas
Temineparypa B nomemenuu t, = 30 °C. IInoTHOCTs NapoB aueToHa p, NpH t, paBHa 2,33 Kr/M°. JIaBleHHE HACHIIICHHBIX [TAPOB
aleToHa py 1pu t, pasro 37,73 xlla. Huknuii KOHLEHTPaUMOHHBIA nIpenen pacnpocTpaneHus miamenn Cygpne = 2,7 % (00.). B
pe3ynbTare pasrepMeTH3aliy anmnapara B MOMEIIeHHEe MOCTYNUT 25 Kr mapoB aneToHa 3a Bpems ucnapenus T = 208 c. [Ipu
paboraromiei 001e0OMEHHON BEHTHIISILIMK TTOIBH)KHOCTD BO3YIIHOW cpe/ibl B moMereHnu v = 0,1 m/c.

Pacuer

JonycTumble 3HaueHMs OTKIOHEHHH KOHLEHTpaiuidi O mpu ypoBHe 3Haummoctn O = 0,05 Oyayrt paBuel: 1,27 — mpu

paboraromeit BeHTWwsAMK; 1,25 — npu HepaboTatomnedt Bentuisiimu (v = 0). TIpendkcnoneHManpHbli MHOXUTETb Cy OyaeT
paBeH:
TpY pabOTaroIIEH BEHTHUIISIIUU

0,46
c. —c [_m100 _3736( 25-100
0 CopaVen ~37,36-2,33-3840

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

0,46
j =3,93% (06.),

IIpY HepaboTaromIeH BEHTHISLIUH
0,41
Cy=C, ml100 :37’36( 25-100
CyPaVes 3736-2,33-3840

Paccrosaus XHKHP , YHKHP u ZHKHP COCTaBT.
IIpu pa60TaIOLI.IeI>'I BCHTHUJISIINN

0,41
j =5,02 % (06.).

0,5
5C : ’
Xyrre = Ki/(K, lnC—O)O’5 =1,1958-40(%1n%j =901 M,
HKIIP ’

0,5
5C . :
Yyxrp = Kib(K, ln—c 0_)0s :1,1958-40(%1;1%] =901 M,
HKIIP ’

0,5
5C 393\
Zuwrp = Ksh(Ky In—=0 )05 =O,3536-3(ﬁlnwj —02wm;
C ke 3600 27

IIpY HepaOOTAIOIIEH BEHTHIIALIIH

0,5

208 , 125-502)"
X = 1195840 =222 | 210,56 M,
HKIP (3600 2,7 j

208 , 1,25-5,02

0,5
Yo = L1958 40| = n =10,56 M,
HiIPp (3600 2,7 j

0,5
208 125.502)"

Zuerp = 0,04714.3( 228 1, 12220205 _ 3
HKITP (3600 Y J

Takum obOpas3omM, i aneToHa reoMeTpudecku 30Ha, orpannaenHas HKIIP mapos, OyneT mpencTaBisiTe cOO0H HMIHHAP C

OCHOBaHHEM pamuycoM Rg u BeicoTol Zg = h,+Zyymp, Tak Kak h, > Zyxyp, IpU paboTaroiiell BEeHTHIISIIAN

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

npy HepabOTAOMICH BEHTHIISAIIH

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

3a Hayayo OTCYeTa MPUHUMAIOT BHEIIHUE TabapuTHBIE pa3Mephl armnapara.

2. Ompenenuts pa3mepsl 30HbI, orpanndeHHoi HKIIP razos, oOpasyroreiics Npu aBapuilHOW pa3repMeTH3allii ra30BOTO
0aJuToOHa ¢ METaHOM, IIPH padoTaromIel M HepadOoTaroMIeH BeHTHIIALINH.

[annble i1 pacuera

Ha momy momemmenus pasmepom 13 x 13 M u BeicoTot H;, = 3 M Haxomgutes 6amioH ¢ 0,28 kr metaHa. ['a30BbIit OamioH nmeer
BBICOTY hg = 1,5 M. PacueTnas Temneparypa B nomemenud t, = 30 °C. IlnoTHoCTs MeTaHa p,, pH t, paBHa 0,645 kr/m°. Huokaui
KOHIICHTPALMOHHBIN mpefen pacnpoctpaHeHus: miameHn MeraHa Cpxmp 5,28 % (06.). Ilpu paGorarorueii o6uieoOMeHHON
BEHTIJISIINH MTOJIBHKHOCTD BO3AYIIHOM cpepl B momeniernu L = 0,1 m/c.

Pacuer

JonycTumble OTKJIOHEHUs] KOHUEHTpaluid npu ypoBHe 3Hauummoctn O = 0,05 Oyayr pasubl: 1,37 mpu paboratomeit
BeHTIUIANY; 1,38 ipu HepaboTatomiei BeHTHIAIHHA (L = 0).

[pemdkcnoHeHanbHblil MHOXHTENL Co OyIeT paBeH:

pu paboTaroniel BEHTHIISIIAN



m 5 0,28

Co=3-102.———=3.102. =321% (06.);
P VoL 0,645-08-13-13-3-0,1
IIpY HepaOoTaIoMIeH BEHTHISALIUH
Co=377-10° —2  =377.10%- 0.28 = 4,04% (06.);
puVer 0,645-08-13-13-3

Paccrosaus Xyxnp , Yaxne ¥ Zukmnp COCTaBT:
pu paboTaroniel BEHTHIISIHN

0,5
1,37-3,21} <0,

»

5C
Xpxne =Ki/(K, lnc—")"'5 =1,1314-13(1-ln
HKIIP

0,5
1,37~3,21) <0,

>

oC
Yuxme = Ki6(K, lnc—o)o’5 :1,1314-13(1-111
HKITP

0,5
1,37-3,21) -0

>

Zyxnp = K3h(Ky In 8C—O)O’5 = 0,0253-3(1-111
Chxrp

CJICO0BATCIIBHO XHKHP , YHKHP " ZHKHP = 0,

npy HepabOTAIOLIEH BEHTUISALN

1,38~4,04j0’5

XHKHP :1,131413(1171 :3,34 M,

0,5
Y e =1,1314-13(1-ln%) =334 w,

0,5
Zurp = 0,0253- 3(1 In %J ~0,02m.

Takum 00pa3zom, AJsi MeTaHa HpU HepaboTarolleil BEHTWISMUA TeoMeTpudecku 30Ha, orpannueHHas HKIIP razos, Oyner
MIPEACTABIATH COO0M IMIMHAP C OCHOBaHHEM panuycoM Rg = 3,34 M u BricoToi hg=h + Rg= 3 + 3,34 = 6,34 m. Beuny Toro, uro
hs pacdyerHoe Oosblilie BBICOTHI MoMemieHusi h, = 3 M, 3a BbicoTy 30HBI, orpannueHHoit HKIIP ra3os, npuHumaem BbICOTY
rmoMenexHus fi; = 3 M.

IIPUJIO’KEHUE B
(pexomerndyemoe)
METOJ PACYHETA UHTEHCUBHOCTH TEIJIOBOI'O U3JTYUEHUS ITPU TIOKAPAX ITPOJIUBOB JIBK U
'K

B. 1 VIHTEHCHBHOCTb TEILIOBOTO M3Iy4eHHs ¢, KBT/M?, pacCUHTBIBAIOT 110 (hopMyIIe

q=ErF, 7 B.1)

rae Ey— cpenHenoBepXHOCTHAS ILIOTHOCTh TEIUIOBOTO U3y YCHHS IUIAMCHH, kBr/™%;

F'4 — yrnoBoii koa¢duument 06y 4eHHOCTH;

7— kod(ddurmeHT npormyckaHus aTMocepsl.

B.2 Efl'[pI/IHl/IMa}OT Ha OCHOBC MMCHOMIUXCA IKCIICPUMEHTAJIBHBIX JaHHBIX. HJ’IH HEKOTOPBIX KUJAKHUX YITICBOAOPOAHBIX TOIJIMB
yKazaHHBIC TaHHbBIC IPUBEICHBI B Ta0muie B. 1.

Tabnmma B.1— CpenHenmoBepXHOCTHAS IUIOTHOCTH TEIUIOBOTO M3IYYEHHUS IIAMEHH B 3aBHCHMOCTH OT OUAMETpa odara |
yAeTbHAs MacCcoBasi CKOPOCTh BBITOPAHHS ISl HEKOTOPBIX KHUIKHUX YTICBOAOPOIHBIX TOILUIUB

TormBo E; kBt/M%, iput d, M m, Kr/(M> * ¢)
10 20 30 40 50

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

CVYT (mpoman-0yTaH) 80 63 50 43 40 0,1

benzun 60 47 35 28 25 0,06
Ju3enpHOe TOITUBO 40 32 25 21 18 0,04

Hedts 25 19 15 12 10 0,04

Ipumeuanne— Jlnst uaMerpoB odara Meree 10 M mm Gonee 50 M ciexyer npunuMath Fy Takoit

e, Kak 1 a7si oyaroB auamerpoM 10 M u 50 M COOTBETCTBEHHO

Ipu OTCYTCTBUH JAHHBIX JoNycKaeTcs [y npuHuMars papHoii 100 kBr/m” 1st CYT, 40 kBt/M” U1 HehTePOIYKTOB.
8.3 PaccuuThiBatoT 3h(heKTUBHBIN [raMeTp MpoiuBa d, M, 1o popmye

d= % (B.2)

T
rae S — IIomaas MPOJIHBa, M.
8.4 PaccuuTHIBAIOT BBICOTY TUIaMeHH H, M, IO popmyIie



Pyyed

r7ie m — yJelbHasi MacCoBasi CKOPOCTh BBRITOPAHUS TOIUINBA, KI/(M - C);
Py — ILIOTHOCTh OKPY’KAIOMIETO BO3IyXa, KI/M;
g— YCKOpeHHe CBOOOIHOTO najeHus, papHoe 9,81 m/c’.

0,61
H=4zd( m ] : (B.3)

8.5 Ompezensior yriosoii kodddurment obaydennoctn Fy mo dpopmyre

[ 2 2
Eq = FV +FH N (B4)

- ’A 1)(S; -1
rae Fy :l L~arctg _h +l arctg S-1)___A -arctg M ,(B.5)
T Sl Slz_l S] Sl+1 A2_l (A—l)(Sl—i-l)

rned = (h>+ S?+1)/28,, (B.6)
S| = 2r/d (r— paccTosiHue OT TeOMETPUYECKOTO LIEHTPa MPOJIUBa 10 00ay4aemMoro oobekra), (B. 7)
h=2H/d; (B.8)

FH :l M.arctg (B+1)(Sl _1) —(A_l/sl)-arctg W s (B9)
t| Jp2_i V(B=1)(S, +1) A2 V(A=1)(S; +1)

B=(1+S*)/(28), (B.10)

B.6 Onpenensror k03¢ UIMEHT POIyCKaHus atMocdepsl T 1o Gopmyrie

T=exp[-7,0- 107 (r-0,5d)] (B.11)

Ipumep — Pacuer TEIIOBOro M3IydeHHs OT T0Xapa IponuBa GeH3uHa miomanbio 300 M> Ha paccTosHuM 40 M OT HEHTpa
NPOJIMBA.

Pacuer

Omnpenensiem 3¢ dextrBHbIN nuameTp nponusa d o ¢popmyie (B. 2)
d=4/4-300/314 =19,5Mm.

Haxoanm BeIcOoTy mmamenu o gopmyne (B.3), npuammas

m = 0,06 xr / (m* - c),g=9,.81 M/’ u ps=1,2 Kr/™m:

0,61
H=42-195 _ 006 ~ 26,5
1,24/9,8-195

Haxonum yrioBoit koadduuuent obaydentoctu £y, o popmymnam (B.4) — (B. 10), npurnmas r =40 m:
h=2-26,5/19,5=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,

F L arctg 22 +—2’72 arctg - 3,08 arctg \/ (308+1)(41-1)
V=374 51 — . ver /(% =1/ _
314 _4,1 4}12 - 41 41+1 ,3,082 - (3,08-1)(41+1)

1 _(2,17—1/4,1)_arctg[\/(2,17+1)(4,1—1)]_(3,08—1/4,1)_amtg(\/(3,08+1)(4,1—1)J _

FH =
314 172 _1 (217-1)(41+1) [.082 _1 (3,08—1)(41+1)

=0,03236

E = Jo,001262 +0,03236% =0,03240.

Omnpenensiem k03¢ duLMeHT ponyckanus arMocdeps! T 1o Gopmyne (B. 11)

T=exp[-7,0-10*(40-0,519,5)]= 0,979.

HaxoJuM MHTEHCHBHOCTh TEIUIOBOrO U3JlyueHus ¢ 1o dopmyne (B.1), npunumas E =47 kBT/M* B COOTBETCTBHHE ¢ TaGmHIeH
B. I:

q=47-0,0324-0,979 = 1,5 xBr/™’.

HPHIIOKEHUE I
(pexomerndyemoe)

METO/J PACUETA PASMEPOB 30H PACITPOCTPAHEHHUA OBJIAKA I'OPIOUYHUX I'A30B U ITAPOB I1PU
ABAPUHA
I'.1 CymnHocTs MeTOAA
B HaCTOAIIEM HpI/lJ'lO)KeHl/II/I yCTaHOBHeH HOpﬂ[lOK paCHeTa N3MCHCHHUA BO BpeMeHl/I KOHHeHT’paL{HH ra3a B o6nal<e HpI/I
MTHOBEHHOM BBIOPOCE M HEMPEPBIBHOM HCTEUYCHUH CXKMKEHHOTO yriaeBogopomHoro raza (CYID'), IIIOTHOCTE KOTOPOro OoJbiie
IUIOTHOCTH BO3/1yXa.



I'.1.1 MraoBenHsI# BEIOpoCc CYT

I'. 1.1.1 MrHoBenHnsiii BeIOpoc CYIT MOXKET MPOMCXOIUTH NPU HOBPEXKICHUH pe3epByapa WM WHOTO armapara, B KOTOPOM
CVYT HaxomuTcs moJ JaBICHUEM.

3a cuer BHyTpeHHer sHeprun CYI ero maccoBast 1ot 6 MTHOBEHHO HCIapsieTcsi, 00pa3ys ¢ KarelnbKaMH JKHUAKOCTH 00JIaKo
a’po30ys. 3a cueT OONBIINX CKOPOCTEH BHXPEBBIX IMOTOKOB IPOUCXOIUT OBICTPOE BOBJIECUEHHE B OOJAKO BO3AyXa M OBICTpoe
ncnapenue ocrasireiics gactu CYT.

Maccy Bo3myxa M,g, KT, MTHOBEHHO BOBJICKAIOLIYIOCS B 00JIAKO JUTSI TAKOTO MCTIAPEHHS, PACCUHUTHIBAIOT IO (hopMyIte

Mo = (1-8) ML / ( Cpa Ta - Ty ) + Xy Ly, 1)
rae Mg — macca BeiGpomenroro CYT, kr;

Cp,a — yIleNbHas TeIUI0EMKOCTh Bo3myxa, JIxk/(kr-K);

Lg — yaenbHas TemsioTa napoodpazosanus CYT, Jm/kr;

T, — Temneparypa okpyxaromero Bo3ayxa, K;

Ty — remneparypa kunenns CYT npu armocdeprom naBiennu, K;
Xw — MaccoBas J0Is BOAAHBIX IIAPOB B BO3LYXE;

Ly — ynenbnas Tennora napoo6pazosanus Bozbl, JIxk/Kr.

O ompenensoT U3 COOTHONIEHHUS
d=1-exp(-Cpg(Ta-Tg)/Ly), T.2)

re Cp_g — yaenbHas TerioeMkocte CYT, JIx/(kr - K).

I'. 1.1.2 [Ipuanmarot, uto oOpa3oBasiIeecs 001ako ApeidyeT mo BeTpy co ckopocTeio v, = 0,6v, (V; — CKOPOCTh BETpa) H
MMEET B HayaJIbHBI MOMEHT (OpMy LIMJIMHJAPA, BBICOTA KOTOPOTro paBHa ero pamuycy. C TeueHHeM BPEMEHHM BbICOTa o0Jiaka
YMEHbIIAETCS], a PaJIHyC PacTeT.

H3meHeHre BO BpEMEHH pajiiyca, BHICOTHI 00JIaka M KOHICHTpAIlMK ra3a B HeM B 9Toi (ase (Ha3biBacMol (a3oil maneHus)
orpejersieTcsl myTeM perieHns meronoM Pynre-Kyrtra (peannzoBaHHBIM B BHjE CTaHAApTHOH mporpamMel Ha OBM) cucremsl
OOBIKHOBEHHBIX TU((epeHINANTEHBIX YPaBHEHUH:

dM, /dt= panr2 a, az vBRi'1 +2pya;(di/d)mrh,
dT / dt =((dM, / dt) Cpa (Ta-T )+ 1> (Tg-T )P )/ (M, Cpa+ M, Cpg ) ('.3)
0,5
dr/dt=ay (gh (pg,a - pa) / pg.a) 5
rne M, — macca Bo3yxa B obnake, Kr;
Pa — IUIOTHOCTH BO3/IyXa, Kkr/m;
r — paxuyc obnaka, M;
aj, az as, as— xoddbourments ( a; = 0,7, a, = 0,5, ay = 1,07, a3 = 0,3 st xiaccoB ycroiunBoctd A—B (ki1accel
ycroitunBocTy mansl o [ackymmny, Tabmuma I.1); 0,24 — ms C—B; 0,16 — mnsas E—F);
Ri — uncno Puuapacona, onpenenseMoe n3 COOTHOIICHHS

Ri = (5,88 0™ g/ (25 va2)) ( pga-pa) / pa
h — BeIcOTa 00Naka, M;

T— temneparypa obmaka. K;

T, — TemnepaTypa 3éMHOU MOBepXHOCTH. K;

Pg.a — MIOTHOCTH NapOBO3/IYIIHOIO 00NaKa, Kr/M’.

Tabmuma I'.1— Kiaccsl ycroanBocTr atmocdepsr o [Tackymmry

Kuacc no [Mackyumny Tunmunas ckopocTh |Onrcanye noroablt BeprukanbHplii  rpagueHT
BeTpa, M/c temnepatypsl, K/m
A 1 Besobnauno >>>(), 01
B 2 CoJIHEYHO H TEILI0 >>(),01
C 5 [lepemennas  obmaynocts  B|>0,01
TEUCHHUE JTHS
D 5 OO6naynplii neHp wiaM obmaynas |~0,01
HOYb
E 3 Ilepemennass  obmagnocts  B|<0,01
TeUCHHE HOYH
F 2 Scuas HOUB WuBepcus
(oTpunaTeTHHBII
TPaIUEHT)

Pemennem cucrembl BBIIICYKa3aHHbIX ypaBHeHI/Iﬁ SABJIAKOTCSA 3aBUCUMOCTH
M. =M.(@), T=T(1), r=r(1).
I[.]'IH PeUICHUSA CUCTEMbL ypaBHeHHﬁ HGO6XO)Z[I/IMLI JOIIOJTHUTCIIbHBIC COOTHOIICHUA

Pga=Ma + Mg )/ (Ma/ pat Mg/ pg)(Ta/ T). Tr.4)
B kauecTBe KpUTEpHsT OKOHYAHUS (a3bl MaJCHNs IPUHUMAOT BBIITOJHCHUE YCIOBHSL:
(pg.a‘ pa) / Pga < 10-3 . T.5)

3aBUCUMOCTD A = h(?) HAXOIUM U3 COOTHOIIICHUS



hO)=(My / pa + Mg /o) (T /T )( 1/(7r())) (I6)

I'" 1.1.3 Korma mioTHOCTh MapoBO3AYIIHOIO oOjaka HE3HAYUTEIbHO OTIMYAeTCs OT IUIOTHOCTH Bo3ayxa (T. e. mocie
OKkOH4YaHMA (ha3bl IafeHMs), €ro IBIXKEHHE ompenensercd Kak (a3a MacCHBHOM AUCIEPCHU M ONUCHIBACTCS IPOLECCaMU
TypOyneHTHOl muddy3un.

Konuenrpamuro ra3a B Touke ¢ KOOpAWHATAMH (X, Y, Z) B (paze macCHBHOMN IUCIIEPCHH ONPEACIIOT U3 (hOPMYJIBI

2,2 2
2Mg (X¢=Xo )" +y z
C(x,y,z)= 5P|~ < > exp| ——— (T.7)
(2m)"oy0; 2oy 20,

rae Gy, G, — CPeHeKBAAPATHIHbIC OTKIOHCHHUS, 3aBUCSIIUE OT BETHIMHBI X, - Xo ;
X, — KOOPJIMHATA LIEHTpa 00J1aKa B HANPABICHHH BETPA, M
Xo— KOOpP/IMHATA TOYKH OKOHUYAHHs (a3bl HAJEHUS, M;
Gy (Xc - X0); O (Xc - Xo) 3aBHCAT OT Ki1acca ycroitunsoctu 1o ITackyny.
Ipu X, = Xo npuHUMaeTcst Gyo =1/ 2,14, G,0 = h /2,14;
2 _ 2 2 L2 2 2 .
IPU Xc > Xg Oy =0y +0y(Xe =X )7 67 =09 +0,(Xc —Xq )
I'.1.2 HempepriBrHoe ucteuenne CYT
Jlns onucanus HenpepbiBHOTO HcTeuenus CYT u3 pesepByapoB MM MHBIX allllapaToB MPEANoNaraeTcs, 4To pe3yIbTUPYIOIIas

KOHIIGHTPALlMsl ra3a B IApOBO3AYIIHOM OOJNaKe SBIAETCS CyMMOH KOHIIEHTPAIlMid OT OTIENBHBIX 3JI€MEHTAPHBIX Ta30BBIX
00BEMOB U PacCUUTHIBAETCS MO hopMmyIie

2
n 2Q. (X —X; 2 2
J J y z
Clxoyi2) = L e~ e =~ e 5 (8)
j=1(2n) "o’ o 20 20 20
Vi % Y Yj Zj

rae Q = m- T j,— macca CVYT B j-M d1eMeHTapHOM 0GbeMe, Kr;
m — MaccoBas ckopocTh ucteueHus CYT, kr/c;
Xj— KOOpJAMHATA LIEHTPA j-T'0 3JIEMEHTAapHOTO 00BeMa, M;

GY‘ B GZ' — CPCAHCKBAAPATUYIHBIC OTKIIOHCHUS PACIIPECACIICHUA KOHHGHTpaIII/Iﬁ Bj-M 3JICMCHTAPHOM O6’LCM6, M.
] ]

Gyj s sz - OIIPEJICIISIOT aHAIOTHYHO Oy, 0, B I'.1.1.3.

IIpumep — Pacuer nuHaMUKK TapoOBO3AYIIHOTO 00JaKa B OTKPBITOM IIPOCTPAHCTBE

Jns pacuera AMHAMUKM HapoBO3JIYLIHOTO oOsiaka (IBMDKEHMS B IPOCTPAHCTBE rpaHMIbl obmaka, onpenessiemoit HKIIB)
NPUHUMAETCS, YTO B HEKOTOPBI MOMEHT BPEMEHH t) HAYWHASTCS] HCTEUSHUE MPOIIaHa C MacCOBOM CKOPOCThIO 1,3 Kr/c, CKOPOCTh
BeTpa cocTaBisieT 1 M/c, TpamueHT Temreparypsl coctaBisieT 0,667 K/m.

[Iponienypa pacuera, peannzoBanHas Ha [IDBM, nmpencraBieHa Ha Ook-cxeme (pucyHOK ['.1). PesynbraTel pacdera rpaHuIlst
obmaka Ui AByX 3HadeHUH BpeMenH ¢y + 10 ¢ u ¢y + 300 ¢ mpencrasieHs Ha pucyHke 17.2.



Beom HexonHLE naHHEE

1 Maccopas ckopoCTE HOTEYEHHA
2 CBofcTEa rasa.

3 CocToAnHe aTMochepL.

n—n+1
n=1

s

Pacuer monefi KkoHueHTpaHA

Cilftp + 0 Thx - 2. ¥~ ¥0.7] -

IONA sSMeMeHTapHOTo BHBROCA,

001A haskH DafleHHA - PEIIEHHEM CHOTEME
obLKHOEEHHEE JHAdep e I HATE HELX
YpaEHeHHHA MeTonom Pyare-Eyrra;
o:nA Gaskl DTacCEEHOH OHCIEPCHH - IO
Momens [aycca

Pacuer cyMapHoro nond KoHIEHTpAHH
OT BCEX 3NMEMEHTAPHEE BEHOPOCOE Ha
MOMEHT tp+n T

OopeleleHHE TPATHIE BIoKA 0 VCIOEHES
Cylfty + T Lz, vz = HETIE

Her

Clit+n-T)x3ed -Clit+(n-1) Theyd o3
Clit+(n-L) TAx,7.14] i

Ia

DEoHYAHEE BEYHCIEHHA

et Pl

Pucynok I'. 1 — Anroputm pacdera napamMeTpoB apoOBO3yIIHOTO 00JaKa



30 rﬂ‘jaﬂf

20

0

0 l 1
10 20 x.mM
to — BpeMsI Hauaja UCTEUECHHUS
Pucynok I'. 2 — I'panuis! mapoBosaymHoro obiaka no HKIIB Ha paznnuHbie MOMEHTHI BpEMEHH OT Hadasa HCTEUCHUS

I[IPUJIO)KEHUE ]
(pexomerndyemoe)

METOJ PACYETA UHTEHCUBHOCTHU TEIIJIOBOI'O N3JIYYEHUA U BPEMEHU CYIIECTBOBAHUSA
«OI'HEHHOI'O IIAPA»

JI. 1 PacueT HHTEHCHBHOCTH TEIIOBOrO H3IyYCHHS «OTHEHHOTO Mapay ¢, KBT/M?, mpoBoIAT 110 opmyIre

g=ErFy 7 (A1)

rae Ef— Cpe/IHETIOBEPXHOCTHAS! IUIOTHOCTh TEIJIOBOI'O M3Jy4YEHHs TUIAMEHH, kBr/M%;

— yriioBo kK03 UIMeHT 00TyIeHHOCTH;

7 ko3 dunmeHT nporyckaHus atMochepsl.

Z[.% E onpenensiror Ha OCHOBE MMEIOIIMXCSI YKCIEPUMEHTANbHBIX NaHHBIX. Jlomyckaercst npuHuMath Ey paBHbIM 450
kBt1/™M".

N1.3 Iy paccuuTbiBarot 1o Gopmyiie

3 H/Dg+05
4[(H/Dg+05)% +(r/Dg )* J"°

rae H— BBICOTA EHTPA «OTHEHHOTO IIapay», M;

D; — >ddexTHBHBIN 1uaMeTp «OTHEHHOTO HIapay, M;
7 — PAcCTOSIHUE OT O0Jy4aeMoro OoOBEKTa O TOYKH Ha HMOBEPXHOCTH 3€MJIM HEIMOCPEJICTBEHHO IO/ LEHTPOM «OTHEHHOTO

F

, (A.2)

q

mapa, M.
1.4 Db dexTHBHBIN TUaMeTp «OrHEHHOTO Imapa» Dy pacCINTHIBAIOT IO (GopMyIIe
D, =5,33 m ™%, (11.3)

TJie M — Macca ropIoYero BelecTsa, Kr.
.5 H onpenensiioT B X0/ie CeHUANbHBIX HcclienoBanuii. Jlonyckaercs npunuMats H paBnoii Dy/2.
J1.6 Bpemsi cyiiecTBOBaHHs «OTHEHHOTO 1Iapay ts, C, pACCUUTHIBAIOT 110 (hopmyrie

t;=0,92m . (1.4)
1.7 KoadpuumeHt npomnyckanust arMoc(epbl T paCCYUTBIBAIOT MO (GOpMyJIe
t=exp [-7,0 - 10* (Vr? +H? -D,/2)]. (J1.5)

Ipumep — Ompenenuts BpeMsi CYIIECTBOBAHUS «OTHEHHOTO LIapa» M MHTEHCHUBHOCTBH TEIJIOBOI'O M3JIyYEHHs OT HEro Ha
paccrostiu 500 M mpu paspbiBe chepUIEcKoil eMKOCTH ¢ MPOmaHoM oobemMoM 600 M° B ouare moskapa.

JaHHble ni1g pacyera

O6bem chepuueckoii emxocta 600 M°. TlnoTHOCT KuaKoi haszsl 530 kr/m’. CTeleHb 3aM0MHEHHs pe3epByapa KUAKOH (asbl
80 %. Paccrosinne oT 00iydaeMoro oOBEKTa /0 TOYKHM Ha IOBEPXHOCTH 3€MJIM HETOCPEICTBEHHO IIOJ IIEHTPOM «OT'HEHHOT'O
mrapa» 500 m.

Pacuer



Haxomum mMaccy roprouero m B «OTHEHHOM mape» 1o Gopmyiie

m=Vp a=600-530-0,8=2,54-10kr,

e V— o6wem pesepByapa, M° (V= 600 m°);

p — IIIOTHOCTH KUAKOH (assl, kr/M® (p = 530 kr/m’);

o — CTeleHb 3anoyiHeHus pe3epByapa (a = 0,8).

o popmyne (.3) onpenenseM 3pPeKTUBHBIA AUAMETP «OTHEHHOTO mapa» D

Dy =533 (2,54 107 =312 m.

Mo dopmyne (I.2), npunumas H = D, /2 = 156 M, HaxoxuM yrioBoil ko3dpuunent odinydeHHocty F,

_ (156/312+0,5) 0037

T 4/(156/312+0,5)% +(500/312)% 1

[o dopmyne ([.5) Haxoqum Ko3PPUIHMEHT ITPOITyCKaHuUs aTMOChEpHI T:

T=exp[-7,0 - 10 (V5002 +156% -312/2)]=0,77.

Mo dopmyne (M.1), npurumas E,= 450 kBT/M?, HAXO/IUM MHTEHCHBHOCTD TEILIOBOTO W3IIy4eHUs g
g=450-0,037-0,77 = 12,9 kBt/™m".

ITo popmyne (1.4) onpenenseM BpeMs CYIIIECTBOBAHUS «OTHCHHOTO MIapay tg

t, =0,92 (2,54 - 10°)% =40 c.

IIPUJIO)KEHUE E
(pexomendyemoe)

METO/J PACYETA ITAPAMETPOB BOJIHbI JABJIEHUSI ITPU CTOPAHUU I'A30ITAPOBO31Y IHBIX
CMECEH B OTKPBITOM ITPOCTPAHCTBE

E. 1 Ucxons u3 paccMaTprBaeMOro CIeHapus aBapHu, ONPENIEIISFOT Maccy m, KI, TOPIOYUX ra3oB U (WJIH) apOB, BEIISIIINX B
aTtMoc(epy U3 TEXHOJIOTHYECKOTO ammapara (IprioKeHne A).
E.2 N36sITOuHOE naBiienne Ap, klla, pa3BuBaeMoe npy CropaHuy Ia30IapoBO3/IYIIHBIX CMECEH, pACCUMTHIBAIOT IO opMyIIe

Ap=po(08mY> /r+3mA /1% +5m, /13 ), E. 1)

rne po — arMocgepHoe nasnenue, klla (momyckaercs npuanmars pasabiM 101 kI1a);
7 — PacCTOsIHUE OT F€OMETPUUECKOr0 IIEHTpPa ra3onapoBo3LyIIHOro 00JaKa, M;
My, — MPHUBEJIEHHAas Macca ra3a WM 1apa, Kr, pacCuYuTaHHas 1o Gpopmyie

mnp = (ch / QO)mF,H Za

rae Qcr — yaenbHas TenoTa cropanus raza uim napa, JIK/r;
Z— k03 GUIUEHT y4acTHs, KOTOPBIL JOMycKaeTcs IPUHUMATh paBHbIM 0,1;
Qo— xoHcranra, papHas 4,52 - 10° [Tx/kr;

M. ; — Macca roproyMx ra3o M (WJIM) MapoB, MOCTYNUBIIMX B PE3yJIbTaTe aBapPUM B OKPY KAIOLIEE IPOCTPAHCTBO, KT.
E.3 Nmmynbc BonHEI naBieHus i, [1a - ¢, paccuuThIBarOT 1O (hopMyIIe

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

IIpumep — Paccuntare M30BITOYHOE [aBJICHWE W HUMITYJbC BOJHBI JABJICHHMS NpPU BBIXOJE B arMocdepy NpomaHa,
XpaHSIIErocs B chepuueckoii eMkocti oobemoM 600 M°, Ha paccTosuu 500 M OT Hee.

Jannble 1uist pacyera

O6Bem emxoctn 600 M°. Temneparypa 20 °C. ITIOTHOCTb CHKIKEHHOTo nporana 530 kr/m°. CTeneHb 3aMoNHeHNs eMKocTH 80
% (10 oGbeMy). YenbHas TerioTa cropanus nponasa 4,6 - 107 Jix/kr. IIpuHMMaeTcs, 4T0 B TeYeHHe BPEMEHH, HEOOXOIMMOTO
JUIS BBIXOJIA CXKIKEHHOTO I'a3a U3 EMKOCTH, BECH IPOMNAH HCIIapseTcs.

Pacuer

Haxomum npueenennyro Maccy Myy 110 ¢dopmyne (E.2):

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

Haxoxum u36srTounoe nasienre Ap o ¢popmyse (E.1)

Ap =1011[0,8 (2,59 - 10°)**/500 + 3 (2,59 - 10°) “¢/ 500% + 5 (2,59 - 10°) / 500°] = 16,2 kITa.
Haxoaum umitysibe BoJIHBI AaBienus i o gpopmye (E.3):

i=123 (2,59 - 10%)™° /500 = 1000 Ia - c.

TIPUJIO)KEHHUE K
(pexomerndyemoe)

METO/J PACYETA ITAPAMETPOB BOJIHbI IABJIEHUSI IIPY B3PBIBE PE3EPBYAPA C MEPETPETOM
KUIAKOCTBIO NJIN CXKU)KEHHBIM I'A30M I1PU BO3JIEUCTBUU HA HEI'O OYAT A ITIOKAPA

K. 1 IIpu nomagaHuy 3aMKHYTOTO pe3epByapa cO CKMKCHHBIM Ta30M WIIH JKAIKOCTBIO B OUar MoXapa MOXKET MPOUCXOTUTh
HArpeB COAEPKUMOTO pe3epByapa 0 TEeMIepaTyphl, CYIIECTBCHHO IIPEBBINIAIONICH HOPMAIBHYIO TEMIepaTypy KWUICHHS, C
COOTBETCTBYIOIIUM ITOBBIIIICHNEM JaBJICHUSA. 32 CUET HArpeBa HECMOYEHHBIX CTEHOK COCYAa YMEHBIIAETCS Ipeaes IPOYHOCTH UX
MaTepuala, B pe3yiabTaTe 4ero Mpy ONpeeTICHHBIX YCIOBHSIX OKa3bIBACTCS BO3ZMOXKHBIM pa3phIB pe3epByapa ¢ BOSHUKHOBEHHEM
BOJIH JIaBJIeHHsT M O0pa30BaHMEM «OTHEHHOTO Miapay. PacueT mapaMeTpoB «OrHEHHOTrO Iiapa» HW3JIOKEeH B HpuiioxeHuun /.



[Mopsinok pacuera mapamMeTpoB BOJIH JaBJICHHS H3JI0KEH HIDKE. Pa3phiB pesepByapa B ouare mokapa ¢ oOpa3oBaHHMEM BOJIH
nasnennst noimyunmn HasBaHne BLEVE (Boiling Liquid Expanding Vapour Explosion — B3pbIB pacummpsifOLIMXcs I1apoB
BCKHUIIAIOIICH KUIAKOCTH).

K. 2 Bo3moxHocTh Bo3HUKHOBEHMsI BLEVE 11 KOHKpPETHOTO BELECTBA, XPAHSIIETroCsl B 3aMKHYTOM €MKOCTH, ONPEAEIISIOT
CIIEAYIOIIM 00pa3oM.

K.2.1 PaccuntsiBatoT 6 1o opmyie

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

rae Cp— yJnenbHas TeIUI0eMKOCTh KUIKOH (asbl, [K/Kr;

T— Ttemneparypa XHAKOWH (ha3bl, COOTBETCTBYIOIIAs TEMIIEpAaType HACBHIIEHHOTO Mapa IpH JaBJICHUH CpadaThIBaHUS
MIPEAOXPAaHUTEIBFHOTO KianaHa, K;

Tun — TEMITEpaTypa KUIIEHHS BEIIECTBA P HOPMAIBHOM JaBieHuu. K;

L — ynenpHas TEIUIOTa UCTIAPEHHUS IIPU HOPMAIBHOM Temreparype KUIeHUs 1, JK/KT.

K.2.2 Ecn 0 < 0,35, BLEVE He nponcxoaut. ITpu O > 0,35 BeposATHOCTH BOSHUKHOBEHHUS JAHHOTO SIBJICHUS BEJINKA.

2K.3 [apameTpamu BOIHEI HaBieHUs, oOpasyromeiics npu BLEVE, saBisitoTcss H30BITOYHOE TAaBICHUE B TIOJIOKHUTENBHON (ase
BOJIHBI Ap ¥ Oe3pa3MepHBIN NMITYJIbC TTOJIOKHUTENLHOM (Da3bl BOJIHBI i.

Ap, xIla, u i, [Ta-c, paccuuTeIBatoT 1Mo hopmyJiam:

Ap=po(08mY>> /1+3mA /1% +5m, /13 ), OK.2)

i=123m)% /r, (K.3)

rze po — arMmocdepHoe nasienue, klla (nonyckaercs npuHumarh paBHbiM 101 kI1a);

I — paccTOosIHKE 0 Pa3pyLIAOIIErocs TEXHOIOIHYECKOT0 000PYI0BaHHUS, M;

My, — TIPUBEEHHAs Macca, KT, pacCUMTaHHas 110 (hopmyie

My, = EH3 / Q0~ (>K4)

rne E,, — sHeprusi, BeIAEISIONIAscs P U33HTPOITMUECKOM PACIIMPEHHN CPEJIbl, HaXOsIIeHcs B pe3epByape, JIxk;

Qo — KOHCTaHTa, paBHas 4,52 - 10° JIx/Kr.

XK.4 E,,, I, paccuuThIBatoT 1o opmyiie

Ew=Coppm (T - Tium). (CK.5)

TJIe m — Macca BEIeCTBa B pe3epByape, KT;

Cspp — KoHcTauTa, pasHas 500 Jik/(kr-K);

T — temmepaTypa BellecTBa B pe3epByape B MOMEHT €ro B3phiBa, K;

Tun — TeMmIepaTypa KUIEHHs BEIIECTBA IIpU aTMOoc(epHOM AaBienun, K.

[pu Hanu4mm B pe3epByape npepoxpanurensHoro kinanana T, K, nonyckaercst paccuutbiBath 1o ¢hopmyiie
B

A-lgpy
rae A, B, C, — xoncrauTtsl AHTyaHa BelecTBa;

-C, +273]15, (K.6)

Px — HaBlieHUe cpa0aTblBaHUs INIPeAOXpaHUTENbHOro Kianana, klla. KoHcranta A [0/KHA COOTBETCTBOBATH JABJICHHUIO,
BBIPAKEHHOMY B KHJIOMACKAIIAX.

IIpumep — Pacuer napamerpoB yaapHoil Boinsl npu BLEVE

JaHHble ni1g pacyera

PaccunraTh napaMeTpsl IOJIOKHUTENBHOH (ha3bl BOJIHBI AaBJIEHHS Ha PacCTOSIHUM 750 M OT SIIUIIEHTpa aBapuH, CBS3aHHOW C
passutnem BLEVE Ha Kele3HONOPOXHOM IMCTepHE BMeCTUMOCTBIO 50 M° ¢ 10 T suakoro mpomana. Llucrepna mmeer
NIPEOXPaHUTENFHBIA KiIallaH Ha AaBjeHue cpadateiBanus 2,0 MIla.

Pacuer DHepruro, BEIIEIUBIIYIOCS IIPHU PaCIINPEHIH CPEIBl B pe3epByape, pacCUUTHIBAIOT 1Mo opmyre (0K.5).

Ew= 3(1)(1)”1( T- TKI/IH)7

riae m =4 - 10* kr — macca npomnaHa B HECTEpHE;

C3Cb(b — koHcTaHTa, paBHas 500 Jx/kr-K);

Tiyun ~ - 43 +273 =230 K — TeMnepaTypa KMIIEHHs IIPOTIaHA TP NOCTOSHHOM JIaBIICHHUH.
T, K, naxonum mo gopmyiie (K.6)

:L—Ca +273,15
A _lg Pk
rae p.= 2,000 kITa, A = 5,949, B = 812,648, C, = 247,55.
Ortcrona
= ﬂ —247,55+27315=322K.
5,949 — g 2,000
Ionyunm Eys,

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

HaxoauMm npusesieHHy10 Maccy My, KT, 110 hopmyne (K.4)

Myp =2,06-10°/ (4,52 - 10°) = 456 xr.

Borancimm Ap u i o popmyrnam (K.2) u (0K.3)

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



IIPUJIO)KEHUE 1
(pexomerndyemoe)
METO/] PACYETA IAPAMETPOB UCITAPEHUS TOPIOYUX HEHATPETBIX )KUIKOCTEN U
CXKUXEHHBIX YIJIEBOJAOPOJHBIX 'A30B

N. 1 HurteHcuBHOCTH wucmapeHust W, KF/(C'MZ), ONPENENAIOT M0 CIPAaBOYHBIM W 3KCIEPUMEHTAIbHBIM JIaHHbIM. J7s
HEHArpeThIX BBIIIE TeMIIEPaTyphl oKpykaromed cpeasl JIBXK, mpu OTCYyTCTBHH JaHHBIX JOIYCKaeTCS PAacCUUTHIBATH W 10
dopmyire”

_ -6
W =107 NvM py, (n.1)

Y ®opmyna npuMeHHMa MpH TeMIIepaType NoACTHIAIONIEH TOBEPXHOCTH OT MuHYC 50 10 mmoc 40 °C.

rae 1 — xoadduuuent, npuHuMaemslii o Tabauue M.1 B 3aBUCUMOCTH OT CKOPOCTH M TeMIIEPaTyphl BO3IYIIHOIO IOTOKA
HaJ| IOBEPXHOCTHIO UCTIAPEHUSL;
M — monspHas macca, I/MOJb;

Pu — JaBieHHE HACBIICHHOTO Mapa MM PacyeTHOH TeMIepaType KHAKOCTH t,, ONpeIeIsieMOe 10 CIPABOYHBIM JaHHbIM,
klTa.
Tabmuna 1.1
CKOpocTh BO3YIIHOTO | 3yayenne koshdumuenTa Nnpu Temmneparype t, °C, BO3yXa B IOMEIICHHH
II0TOKA B [IOMCIICHHH,

m/c 10 15 20 30 35
0,0 1,0 1,0 1,0 1,0 1,0
0,1 3,0 2,6 2,4 1,8 1,6
0,2 4,6 3,8 3,5 2,4 23
0,5 6,6 5,7 5.4 3,6 3.2
1,0 10,0 8,7 7,7 5,6 4,6

N.2 JIyst CKMKEHHBIX yIIeBoaopoanbix ra3oB (CYT) mpr OTCYTCTBHH JAHHBIX JOMYCKAETCS PACCUMTHIBATE YACTBHYIO Maccy
napos ucrapusurerocs CYT m cyr, kr/m2, o opmyse')

M / t  5]1vRent
Mcyr = L (TO_Txc) 201 E"'—B 5 n.2)

UCI t

Y ®opmyna npumeHnMa npu TemiepaType IoACTHIAIoNIEH TOBEPXHOCTH OT MuHYc 50 10 mmoc 40 °C.

rae M — momsipras macca CYT, Kr/mMosib;

Lyicn — MonbHas Temnora ucnapenns CYT npu HauansHoi Temneparype CYT Ty, Jlk/Mons;

Ty — HauanmpHasl TeMIlepaTypa MaTepuaja, Ha MOBEpXHOCTb KoToporo pasmuBaercs CYI, cooTBeTCTByIOMmIasl pacdeTHOU
temneparype t,, K;

T — nauansnas Temneparypa CVT, K;

Arg — KO3 OHIMEHT TETIONPOBOAHOCTH MaTepHala, Ha IOBEPXHOCTE KoToporo pasmusaerca CYT, Br/(m - K);
a — 3(h¢dexTuBHBIN K03((OHUIMEHT TEeMIIEpaTypOIPOBOAHOCTH Marepuaja, Ha HMOBEPXHOCTh KoToporo pasimaercsi CVYT,
paBHbiii 8,4:10° M/c;
t — TeKkyIee BpeMs, ¢, MPUHIMAaeMOe paBHBIM BpeMeHH moiHoro ucrnaperus CYT, Ho He 6omee 3600 c;
Hd
R, =— uucno Peiinonbaca (V— cKOpOCTH BO3JIyLIHOTO IIOTOKA, M/C; d — XapakTepHbIil pasmep npoiusa CYT, m;
‘xB
U — KMHEMATHYECKas BA3KOCTh BO3/lyXa MPH pacueTHOi Temneparype tp, M/c);
Ap — K03 PUIMEHT TENIONPOBOJHOCTH BO3yXa IIPU pacyeTHol Temneparype t, , Br/(m - K).
IIpumepsl — Pacder napaMeTpoB UCHAPEHUs TOPIOYUX HEHATPETBIX KHUIKOCTEH U CHKMKCHHBIX YTJIEBOJOPOIHBIX Ia30B
1 Omnpenenuth Maccy napoB aleTOHa, MOCTYNAIOMIMX B OOBbEM IOMEIEHHsI B pe3yJjbTaTe aBapHHHON pasrepMeTH3aluu
anrapara.
JaHHble n1g pacuera
B nomemennu ¢ miomaneio mona 50 M YCTAaHOBIIEH amIiapar C aleTOHOM MaKCHMAaJbHBIM 00BEMOM Vi =3 M>. Aueron
IIOCTYTIaeT B almapaT cCaMOTEeKOM To TpybompoBoay nuamerpoM d = 0,05 M ¢ pacxogom ¢, paBHBIM 2 - 107 v/c. Jimna yJacTka
HAIIOPHOTO TPYOOIPOBOA OT EMKOCTH J0 PYYHOH 3aABIKKH Ly = 2 M. JITnHa y9acTKa OTBOAAIIETO TPyOOIPOBOJa THAMETPOM d
= 0,05 M OT eMKOCTH /10 py4HOU 3aaBMKKH L, paBHa 1 M. CKOpOCTh BO3AYIIHOIO MOTOKA M B MOMELICHUH IIpU padoTarorieit
o0meobmenHo¥ BenTuIANMK paBHa 0,2 M/c. Temneparypa Bo3nyxa B nomemenuu £p,=20 °C. IInoTHOCTb p aneToHa Npu AaHHOH

TemmnepaType paBHa 792 Kr/M°. JlaB/ICHHE HACHIICHHBIX IAPOB ALlETOHA Panpu tp pasno 24,54 xIla.
Pacuer

O0beM alleTOHA, BbIIICAIICTO U3 HAIIOPHOI'O Ipy60r1p0130z{a, VH.T COCTaBJIACT



nd? _ 314-0,05>

Vyr =qu+——L; =2:107 '3°°+’T’-2=6,o4-10*lm3,

IJie T — PacyeTHOE BpeMs OTKIIIOUEHUs TpyOorpoBoa, papaoe 300 ¢ (Ipu pyYHOM OTKITFOUCHHH).
O06BeM aleToHa, BRINIEAIETO H3 OTBOIAIIEro TpyOomposona Vor cocrapiser

2 2
A _md” L, _314'ﬂ.1:1,96.10—3
4 4

O0ObeM aneToHa, MOCTYMUBIIECTO B HOMeLLleHI/Ie

Va=Var+ Vur + Vor =3+6,04-10" + 1,96 - 103 6,600 M.

Hcxons u3 Toro, uto 1 11 arieroHa pasnuBaercs Ha 1 M TIJIOMIA/IM T10JIa, pacdeTHAS IJIOMIAIb UCTIapESHUS Sp = 3600 M’ aneToHa
MPEBBICUT IUIOIIAAh Toia momenieHus. CrenoBaTenbHO, 3a IUIONIA[b HCIAPCHHS alleTOHA IPUHHMACTCS IUIONMAAb IoJia
rnomeleHus, pasuas 50 e

WHTEHCHBHOCTD MCTIAPCHUS paBHA!

Woen = 10+ 3,5 /58,08 24,54 =0,655 - 107 kr/(c - M.

Macca napoB areToHa, 00pa3yIOIHUXCs P aBapUHHON pa3repMETH3aIMH arapara m, Kr, OyJeT paBHa

m=0,655-10"-50-3600=117,9 kr.

2 OmpenenuTh Maccy ra3o00pa3HOrO 3THIIEHA, 00pa3yIOMIerocs IpH HCIapEeHIH MPOJINBA CKIDKEHHOTO STHIIEHA B YCIOBUAX
aBapUIHON pa3repMeTH3aLUuU pe3epByapa.

JanHble g pacyera

M30TepmMudecKuii pesepByap CKIDKCHHOTO STHIeHa 00beMOM Vyp, — 10000 M’ YCTAHOBJICH B OETOHHOM OGBANOBAHHH
CBOGOIHOI WIOmMAnB0 Sog = 5184 M* 1 BBICOTOI or6oproeku Hog ~ 2,2 M. Crenens 3anonnenus peseppyapa o = 0,95.

Bron TpyOonpoBoga momadn CKM)KEHHOT'O 3THJICHA B pe3epByap BHIIIOJIHEH CBEPXY, a BBIBOJA OTBOMAIIECTO TpyOOmpoBoja
CHU3Y.

JuaMeTp OTBOISIIEro TPyOOIpoOBOIA dTp 0,25 ™. I[nHHa ydacTka TpyOOIpOBOAa OT pe3epByapa JO aBTOMATHYCCKOM
3a/IBHIKKH, BEpOSTHOCTH OTKA3a KOTOpOi mpeBbimaer 10° B rox u He obecredeHo pe3epBHPOBAHHE ee 3JIeMeHToB, L= 1 M.
MakcUMaJIbHBIH PacXoj] CHKUKEHHOTO 3TUIEHa B pexkume Boigaud Gy, ~ 3,1944 kr/c. IIOTHOCT CHKUKEHHOTO STUJIEHA Py » IPH
Temneparype skcrutyatanuu 1o, = 169,5 K pasHa 568 kr/m’. [II0THOCTb ra3006pa3HOro 3THICHA Pro Ipu o, pasHa 2,0204
Kr/ME. MousipHast Macca CXKIKEHHOTO 3TuieHa My, = 28 - 10 kr/mons. MonbHas Teriora HCTIAPEHHS COKMKEHHOTO JTHUIICHA
Lycn npu Ty pasua 1,344 - 10* [Ix/mons. Temmeparypa GeToHa paBHA MAaKCHMANbHO BO3MOXKHOM TeMIepaType BO3ayXa B
COOTBETCTBYIOMIEH KiumaTrueckoii 30He Tg = 309 K. Kosdduuuent temtonposogaoctu 6etona As=1,5B1/(MK). Kosdpuuuent
TEMIIepPaTypOIpOBOJHOCTH OeroHa a = 84 - 10® m%c. MunnumanbHas CKOPOCTh BO3JYIIHOIO IOTOKA Ly, = 0 M/c, a
MaKCHMallbHasi Ul JaHHOW KIMMATHYECKOW 30HBI Uy, = 5 M/c. KuHemaruueckass BSI3KOCTh BO3yXa V, MPH pacdeTHOM
TeMIIepaType BO3JyXa JUlsl JaHHOH KIMMaTU4ecKoH 30HbI t, = 36 °C pasna 1,64 - 10 M*/c. Kod(bbHIHEEHT TeIIonpoBOIHOCTH
BO37yXa A, IIpH t, paBeH 2,74 - 107 Br/(m - K).

Pacuer
[pu pa3pyiieHUH U30TEPMHUIECCKOTO pe3epByapa 00beM CHKMIKEHHOTO ITHIICHA COCTABHUT
G 2 194412 14.0,252
VB)KZOLVMP3+L3T L 0,95-10000 + 319 0,314-025 1=9500,7 m".
: P s 4 568 4

CB0001HEI 00beM oOBanoBanus Vs = 5184 - 2,2 = 11404,8 M.
Bauy Toro, 4to Vi, < V. IpUMeM 32 IUIOMIAAb UCTIAPCHUS S;¢; CBOOOIHYIO IJIOIIA b 00BAIOBAHUS S5, paBHYIO 5184 M.
Torma Maccy UCTIapUBIIETOCS STHIICHA My, C TUIOMIAIX MPOJIUBA IPU CKOPOCTH BO3IYIIIHOTO MOTOKA U = 5 M/C PACCUUTHIBAIOT

o popmyne (M1.2)
\/ t N 5,01V Rel 4t
Ta d

=SyeaMyy =S

m uenVtyn ucn

_(TG _TBK) 27\‘TB

ucna

n.o

V5184 .2,74-1072 -3600

3 -5
1,64-1
_s5184. 28197 309-169.5)2-1,5)- 3600 64-10 = 577358kr.
1344-10* 314-84-107% 518

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

ITPUJIO)KEHUE K
(pexomenoyemoe)

METO/IbI PACYETA TEMIIEPATYPHOI'O PEXKMMA IOKAPA B IOMEIIEHUSX 3IAHAM
PA3JIMYHOI'O HASHAYEHUSA

K.1 YciaoBHbBIE 0003HAYEHHUS

V— 06beM [OMELLICHHUS, M’;

S— II0INA/Ik M0JIA [OMEIIEHHS, M2,

A; — iom@ane i-ro mpoeMa moMeIeHus, M
h; — BBICOTA i-T'0O MPOEMa TIOMEIICHHS, M;



A=Y A; — cyMMapHas IIOIAIb NPOEMOB TIOMEIIEHUS, M;

Ah;
h= % — HOPUBEACHHAs BbICOTA [IPOCEMOB IIOMCIUICHUS, M;

II— pOeMHOCTH TIOMelLeH s, paccunThiBaeTcs 1o popmyie (K.1) mm (K.2), m™;

P; — ob1ee KoaMyecTBO NOKapHOW HArpy3KH i-r0 KOMIIOHEHTA TBEP/IBIX TOPIOYHMX U TPYAHOTOPIOYHX MaTEPHAIIOB, KT}

¢ — KOJIMYECTBO TI0KapHOW HArPy3KH, OTHECEHHOE K IUIOIIAIH M0JIa, KI/M;

Gupx — Y/IETBHOE KPUTHUECKOE KOMMHYECTBO TI0KAPHOI HATPY3KH, KI/M';

¢« — KOJIMUECTBO MOKAPHOH HATPY3KH, OTHECEHHOE K TLIOMIAN TEIUIOBOCIPHHAMAIONIMX TIOBEPXHOCTEH TOMEIIEHHS, KI/M’;
Ilcp — cpemnsisi cKopoCTh BHITOPAHHS APEBECHHBI, Kr/(M” © MUH);

Icp; — cpennsist ckOPOCTH BHITOPaHKS i-TO KOMIIOHEHTA TBEPIOTO FOPIOYEro HIIM TPYXHOTOPIOYEro MaTepHaa, Kr/M” - MHH);

p
Q H, — HU3IIAs TETUIOTa CropaHusl IpeBecuHbl, MJx/kr;

p N
QHi — HM3LIasl TEIUIOTa CrOpaHus /-ro KOMIOHEHTa MaTepualia noxxapHoit Harpy3ku, M/Dx/kr;

€y — CTENEHb YEPHOTHI (haKena;
Ty — TeMrieparypa oKpy»xaromiero Bo3ayxa, K;
Ty — Temneparypa HOBEpXHOCTH KOHCTpYKIuH, K;
t — TeKyIee BpeMsl Pa3BUTHS [0XKapa, MUH;
tyen — MHUHHMAJbHAS MPOJOJHKUTEIBHOCTh HAYAILHOW CTAIUH MTOXKapa, MUH;

t¥ — npenenbHas MPOIOHKUTENLHOCTH JIOKATBHOTO TIokapa rpy roperuu JIBXK u K, mumH.

K.2 Onpenenenre MHTErpajgbHBIX TEMIOTEXHHYECKNX MAPAMETPOB 00beMHOT0 CBOOOTHO PA3BUBAIOIIETOCS MOKAPA B
TIOMeIeHn |

K.2.1 Omnpenenenne Buga BO3MOKHOTO TIOXkKapa B MTOMEIIICHUH

Breraucnsercs o6bem nomenienus ¥

PaccunThIBalOT MPOEMHOCTH TIOMETICHAH 7, M , 00peMoM V' <10 M

0,5
_ zAihi

=, (K.1)
y 0.667

JUISL IOMeleHuii ¢ V' > 10m°
0,5
1'[=2Aihi /S. (K.2)
W3 cripaBo4HO# JIMTepaTyphl BHIOUPAIOT KOJIMYECTBO BO3IyXa, HEOOXOAMMOE JJIs CropaHus 1 Kr maTepuana i-i MoXKapHOM

Harpysku Vp;, HM/KT.
PaccunThIBAIOT KOMHYECTBO BO3/IyXa, HEOOXOMMMOE IS Cropanus | Kr MaTepuaia MoKapHOW Harpy3Ku

Vo P;
Vo = & ) (K.3)
2P
OnpeIeNsoT y/ebHOe KPUTHIECKOE KOTHUIECTBO MOKAPHOI HATPY3KH (yp  KI/M’, 11711 KyGUUECKOro moMenienus o6beMom V,
PaBHBIM 00BEMY HCCIIELYEMOrO HOMEIIEHHS

3 0,333
_asoor® v K4

1+50011° 6V
BLI‘II/ICJ'[HIOT yZ[eJ'H)HOG 3HAQYCHHUC noxcapﬂoﬁ Harpy31<1/1 q,(, KI‘/Mz, JUIsL I/ICCJ'IGZ[yeMOFO IIoMEuICHUA

)y PiQpHi
(6S— A)Q%H

e S— Mok noja nomenieHus, papaas %%,

CpaBHMBAIOT 3HAYEHHUS (i U (upxc - BCIH ( < qupc , TO B TIOMELIEHUM Oy €T NOKap, peryaupyeMslii Harpyskoii (ITPH); eciu gy
2 Qupx » TO B IOMELIEHUH OyJIET NOKAp, peryaupyemslii Bentunanueii (ITPB).

K.2.2 Pacuer cpenHeoObEMHOM TeMIepaTyphl

OnpenensoT MaKCHMAITBHYIO CPETHEOOBEMHYIO TEMITEPATYPY Tinax

Qxp.x

(K.5)

s [TPH

Tonax - To =224 q95%%; (K.6)

must ITPB B uaTepsane 0,15 <t, < 1,22 9 ¢ To4HOCTBIO A0 8 % Tiax = 1000°C 1 ¢ TouHOCTBIO 10 5 %
4,71073(q-30

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

rie t, — XapakTepHas [IPOJI0JIKUTEIBHOCTh 00BEMHOTO MOXKapa, 4, pacCYMThIBACMAs 10 (opMyJie
P.QP ‘
_ z 1Q H; n cp Z Pl

" 6285avh XniP;
Tl N, — CPEAHSA CKOPOCTh BHITOPAHHMS IPEBECHHBI, Kr/(M” - MHH);
1 — CpPeJIHSIS CKOPOCT BBIFOPAHHS 1 -I'0 KOMIIOHEHTA TBEPIOTO FOPIOYEro MM TPYIHOTOPIOYEro MaTepuana, Kr/(M” - MHH).
Brruncisiior Bpemst JOCTHKEHHSI MaKCUMaJIbHOTO 3HAUSHHUS CPEJHEOOBEMHOI TeMITEPaTyPBI ty,y, MUH a1t [IPH

(K8)




32 -092
tmax =32— 8)1qk ¢ B ; (K.9)
s [1IPB

tmax = tHJ
rae t, — paccuutsBatoT 1o Gopmyie (K.8).
OnpenensioT H3MEeHEHHEe CPeIHEOOBEMHOI TeMIepaTyphl IPH 00 BEMHOM CBOOOIHO Pa3BUBAIOIIEMCS ITOXKape

475

T-T '

0 _1154 oI5t/ 1)
T — To

rne T) — HavanbpHAs cpeqHeoOBeMHas Temiieparypa, °C;
t — TeKyllee BpeMsl, MUH.
K.2.3 Pacuer cpengneii TemepaTypsl HOBEPXHOCTH MEPEKPHITHS

(K.10)

max max

OnpenensioT 3HaYCHNE MAKCUMAaIbHON YCPETHEHHOH TeMIIepaTyPhl TOBEPXHOCTH MEPEKPHITHS Twmax ,°C
s [TPH

0,64
Ty =Ty, =130q.%; (K. 11)

max

s [1IPB ¢ Tounoctsio 10 8,5 % Twmax =980 °C, ¢ TO4YHOCTBIO 110 5 %

510739730
w _ =915¢ .

Ty, . (K. 12)

Brruncisor BpeMsi JOCTHXKEHHUS MaKCUMAaJIbHOTO 3HAUYEHHUSI YCPEAHEHHON TeMIepaTyphl MOBEPXHOCTU NEPEKPBITHS tyax, MUH
s [TIPH

= 40-17,3q; 204K

s ITPB ¢ Tounocteio 10 10 %

tnax ; (K13)

tmax = tH’
OnpenemnsoT n3MEHEHHE CPEeIHEN TeMITepaTypPsl HOBEPXHOCTH MEPEKPBITHS

6,95
Twn B TWO — 1043( t j e—6,95(t/tmax)
- TWO nax

T
Wmax

, (K. 14)

rae Ty , — HayaIbHAs CPEIHSS TEMIIEPATypa OBEPXHOCTHU MEPEKPHITHSL.

K.2.4 Pacuer cpenneii TeMIepaTypsl IOBEpXHOCTH CTEH
OnpenenstoT MaKCUMaIIbHYIO YCPEAHEHHYI0 TEMIIEPATypy HOBEPXHOCTH CTEH

s [TPH
0,64
Twmax —TW0 115q ; (K. 15)
qutst ITPB mpu 0,15 <t; < 0,8 1 ¢ TouHocThio 10 10 %
2
Ty, =250+1750t,; — 1250t . (K. 16)

IIpu 0,8 < t; £ 1,224 MakcuUManbHOE yCpeIHEHHOE 3HAYCHHE TeMIIepPaTyphl MOBEPXHOCTH CTEHBI ¢ TOYHOCTHIO 10 3,5 %
coctasisier 850 °C.

BrruncisoT BpeMsi JOCTHKEHHUS MaKCUMAaJIbHOTO 3HAUYEHUSI YCPEAHEHHON TeMIepaTypbl OBEPXHOCTHU CTEH ty,x, MUH
s [TPH

L5 5 -0,445

tax =35-9.3qy B (K.17)
}ZlJ'lﬂ IIPB
max 1 1 tH’
OHpCI[CJI;[IOT U3MEHEHNE CPEIHEN TeMIIepaTyphl CTEH

- 5,45

Ty, TWC ~933 t —5,45(t/ )
— € , (K. 18)
Tw max TwC nax
rae TWc — HavaJIbHas CPEIHAs TEMIIEPATYPa IOBEPXHOCTHU CTEH.

K.2.5 Pacuer mnotHOCTH 3()()eKTHBHOTO TEINIOBOrO IIOTOKA B KOHCTPYKLMH CTEH M IEPEKPBITHS (TIOKPBITHS)
Onpenenstor MaKCUMaJIbHYIO YCPEIHEHHYIO IUIOTHOCTh 3()(EKTHBHOIO TEIUIOBOTO MOTOKa B CTPOUTEIbHBIE KOHCTPYKLUH

2,
Aw,,0 kBT/™M”:

a) mpu I1PH:
JUI KOHCTPYKLUH CTeH

dw,,. =357q)7 (K. 19)

JUI KOHCTPYKLUI MepeKphITUs

=[026q07 ~33-1072 P M0 (K.20)



6) npu I1PB:
Juig KoHCcTpykuuit cre npu 0,8 > t,> 0,154

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

mpu 1,22 >, 20,8 1

qwm =15 kBr/™m?;

JUTA KOHCTPYKLUH mepekprItuii (mokpertuil) npu 0,8 >t > 0,15 1
Qw,  =65-138t, +97t]; (K.22)

mpu 1,22 >t,>0,8 1

qQw =173 KBT/Mz;

max

Boruncnsror BpeMsi TOCTHXKEHUS MaKCHMAaJIBHOW YCPEIHEHHOW IUIOTHOCTU TEIUIOBOTO MOTOKAa B KOHCTpykumu anst [IPH u
I1PB:

JUTsl KOHCTPYKLIMHA CTEH

5 -16
tmay = 26— 51qpe” "k (K.23)
JUISl KOHCTPYKIMH TIePEKPBITHS (TOKPBITHS)

5 -16
tax =20—7.2q5e e (K.29)
OHpe[leﬂHlOT U3MCHCHUC cpeuHeﬂ TIJIOTHOCTH TCIIJIOBOT'O IMTOTOKA B COOTBETCTBYIOIUEC KOHCTPYKIINU
3,6
q t —3,6(t/t
=37 e >0 tmar). (K.25)

Qw0 tmax

K.2.6 Pacuer mMakcuManbHBIX 3HAYCHHH IUIOTHOCTEH TEIUIOBBIX ITOTOKOB, YXOISIIUX K3 OdYara IoKapa dYepe3 IPOEMBI
[IOMEILEHUS, PacIlOJIOKEHHbIE Ha OIHOM ypoBHe, ipu [1PB

MakcumanbHy!0 IUIOTHOCTH TEIUIOBOTO TIOTOKA € MPOAYKTAaMHM TOPEHUs, YXOISAIIUMH 4Yepe3 NPOEMBI, PACCUUTHIBAIOT IO
bopmyne

Qyx  =965—6209t, +229,2t7 +10(q - 30). (K.26)

K.3 Pacuer TemMmepaTypHOro pe:kuMa B NMOMEIICHHH ¢ YYeTOM HA4YaJbHOH CTaJAMH MOKapa NPH FOPEHHH TBEPAbIX
TOPIOYHX M TPYAHOTOPIOYMX MATEPHAJIOB

K.3.1 Ilo naHHBIM MOXKapHO-TEXHUIECKOTO 00CIEIOBAHMUS HITH MPOEKTHON JOKYMEHTAIINN ONPEIeISIOT:

- 00beM momenieHus V;

- IJIOIAJIb POEMOB MOMEIEHUS A;;

- BBICOTY NIPOEMOB /i;;

- o0111ee KOJIMYECTBO MOXKAPHOHM HAarpy3KH KaXKJJ0r0 BHJa TOPIOYEro TBEpAOro marepuaina P;;

- IPUBE/ICHHYIO BBICOTY POEMOB /1;

- BBICOTY NOMEIeHus A,

- o01Iee KOIMYeCTBO MOXKapHOM HATPy3KH, IPUBEICHHOE K ApeBECHHE, P.

K.3.2 Tlo pe3ynpraTaM SKCHEPHMEHTANBHBIX HCCIICJOBAaHM B COOTBETCTBHH C OOBEMOM IOMEUICHHS V W TMOKapHOU
Harpy3KoH ¢ ONpeneNsioT MHHUMAIBHYIO0 TPOIOJDKATENFHOCTE HadyainbHOHM cTamum noxapa (HCII) tycn. Bpemenn okoHuanms
HCII cootBercTByeT Temneparypa Tj,.

K. 3.3 PaccunThIBalOT TEMIIEPATYPHBII PEKUM Pa3BUTON CTAANK HOXKapa.

K. 3.4 Ilo pesyapratam pacueTa TEMIIEPATypHOIO pEXHMa CTPOAT 3aBUCHMOCTH CpPEAHEOOBEMHOH TeMmIeparyphl B
NMIOMCHICHUN B KOOpJAUHATAX TEMIICpaTypa — BpEMA Tak, I-IT06I)I 3HAYCHUIO TCEMIIEpATypPhl TB Ha BOCXO,HSIL[Ieﬁ BCTBHU
COOTBETCTBOBAJIO 3HAUECHUE tycp.

K.3.5 Onpenensitor n3meHeHne cpeqHeo0bEMHOM TeMITepaTyphl B HAYaIbHOW CTaANH IToXKapa

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

rne Tycn~ cpenHeoObeMHast Temieparypa B MoMeHT okoHuaHus HCII.

Cpennee 3HaueHUE Tycp TOPEHUH MOXKAPHON HArpy3KH U3 TBEPIBIX OPTaHMYECKHX MATEPHAJIOB NMPHHUMAETCS PaBHBIM 250
°C.

Ipumep — OmpeneneHne TeMIepaTypHOTO pEXHAMa MOXKapa B MOMEIICHHH MMPOMBIIUICHHOTO 34aHUS C YI€TOM HadalbHOU
CTaInu.

JaHHble a1g pacyera

IInomans moma S = 2340 Mz, 06beM nomerenust V= 14040 m> , Twtomaab mpoemMoB 4 = 167 Mz, BBICOTa MPOeMOB /1 = 2,89 M.
OO0mee KOTMYECTBO MOKAPHON HATPY3KH, MPUBEIEHHOE K JApeBecuHe, cocTasisier 4,68 - 10* kr, 4to COOTBETCTBYET MOXapHOH
Harpyske g = 20 kr/m’.

Pacuer Ilo pe3ynpraraM 3KCIEpUMEHTAIBHBIX UCCIIEIOBAHUNA MPOJIOJIKUTENBHOCTh HAUYaIBHON CTaUH MOXKapa:

tuen = 40 MuH.

Temneparypa oO1ieii BCIBIIIKY B TOMEICHNH:

T, =250 °C.

W3meneHne Temieparypsl B HaUaJIbHOM CTauy T0XKapa:

(T-To) / (Tugn - To) = (t/ tuen )= [ 523 - 293 (t/ 40)°];

T-293=0,14 t.

[IpoemMHOCTH IOMELICHHUS:



167-2,89%°

M=YAh{ /S= =012 M.

KOJ'II/I‘{CCTBO BO3ayXxa, H€O6XOZII/IMOG JJI CTOpaHust 1 kr Martepuajia HO)KapHOfI Harpysku:

Y VeiP;  42-468-10°
2P 4,68-10*

VY enbHoe KpUTHYECKOE KOJIMYECTBO IIOKAPHON HArpy3Ku:

_4soorr® v 4500.012°  14040%%%
1+500m1°  6Vo  1+500-0,12° 64,2

Qrng = Kr/M>.
VYV nenbHoe KOJMYECTBO MOKAPHON HArpy3Ku:

Vo =42 m’/kr

Qxpx

p
2PQp 468104138

= = =14 kr/m>.
k
(6S-A)QP  (6-14040%%%7 ~167)138
g

W3 cpaBHEHUS Qx U (i TOJIYHAETCS, UTO

G = 14> Q= 5,16

CrenoBarensHO, B TOMEIEHUH OYAET 1oKap, peryJinpyeMblii BEHTHIIALIUCH.
MaKCI/IMaHLHaH CpeI[HeO6T;eMHa$I TeMIICpaTypa Ha CTaAUU 06T>GMH01"O olxapa:

10-3(9-30) 10-3(10-30)
T, = 940e*710 =940¢*710 — 897 K.
XapakTepHas IPOAOJKUTEIBHOCTH M0Kapa:
QP
CXPQy g TP 468:10* 138 24-468:10%
" 6285AVh Xni-Pi 6285-1674/2.89 2,4-4,68-10%
Bpewms nmoctimkeHns: MaKCHMaJIbHOW CpeHEOOBEMHOM TeMIIepaTyph:

tmax = tn = 24 MuH.
H3meHeHue cpeiHe00BEMHOM TeMIepaTyphl Mpr 00EMHOM CBOOOIHO Pa3BHUBAKOIIEMCSI ITOKAPE:

0,4 4.

>

4,75
t _

max

4,75
t4,75t /24

W3menenne cpeqHeoObEMHOM TeMneparypsl IIpH MoKape ¢ y4eTOM HavyalbHOW CTaJuM MoKapa B IMOMEIIEHHH o0beMoM V =
14040 M°, mpoemuoctsio J7= 0,12 M™, ¢ moxapHO# Harpy3Koii, IPUBEIEHHO K JApeBecHHe B KommuecTse 20 Kr/M”, MpeICTaBIeH
Ha pucyHke K.1:

4,75
T —293 =(897-293)1 15,6(%) e HT5(/24) _19.1072.
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Pucynoxk K.1 — /3meHeHne cpegHe00bEMHOM TeMIepaTyphl 110 BpEMEHH C y4eTOM HadajlbHOM CTaHu MoKapa

[PHIIO)KEHHE JI
(pexomerndyemoe)

METO/] PACYETA TPEBYEMOI'O ITPEJEJA OTHECTOMKOCTHU CTPOUTEJBHBIX KOHCTPYKIUI

JI. 1 Pacuer Tpe0yeMbIX Npee1oB OTHeCTONKOCTH

Meron pacyera TpeOyeMBbIX MPEAEIOB OTHECTONKOCTH JKeJIe300€TOHHBIX M OTHE3aIIMIIEHHBIX METANIMYECKUX KOHCTPYKLUI
MPOMBILUICHHBIX 3[@aHUH  (COOPY)KEHHWIT) YYMTHIBAET XapaKTEPUCTHKU TEXHOJOTMYECKUX IPOIIECCOB M YCTaHABIMBAET
COOTBETCTBYIOLIME TPEOOBAaHMSI K OIHECTOMKOCTH KOHCTPYKIMH, MCXOJS M3 HOPMHUPYEMOI'O PUCKa AOCTH)KEHHS IPENEIbHOro
COCTOSTHMSI KOHCTPYKIMH 110 IPU3HAKY NOTEPH HECYLIEH M TEIUIOM30JIMPYIOIIEel CIIOCOOHOCTEH B yCIOBHSIX PEATbHBIX MOXKAPOB.

TpeOyemble Tpenenbl OrHECTOMKOCTH YCTaHABJIMBAIOTCS Ha OCHOBE OIPEAETICHUS] SKBHBAIEHTHOW IPOIOJDKUTEIBHOCTH
noxapoB M KoddduirieHTa orHecToikocTH. Kod(pPHUIMEHT OrHEeCTOMKOCTHM PpacCUMTHIBAIOT B 3aBUCHMOCTH OT 3aJaHHOMN
MIPEAETbHON BEPOSTHOCTH OTKAa30B KOHCTPYKIHUI B yCIIOBHSAX PEATbHBIX MOXKAPOB.
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Pucynok JI.2 — 3aBucumMocTh MUHUMAaJIbHOM
MIPOAOIDKUTEIHPHOCTH HAYABHOW CTaAHU IOXKapa
tucn oT o0beMa V BeicoTHl H moMertienust

-H=4.8m;q=068-70 kr/M*; - - - H=6,6 m;
1-q=2.4-14xr/m2- q=67- 119 kr/m’;
3-q=060 - 66 kr/™M*; 4 - q =60 Kr/™m’;
5-q=82-155xr/™; 6- q = 140 - 160 kr/m*;

7 - q =200 kr/m?; 8 - q =210 - 250 kr/m’;

9 -q=1500 - 550 kr/m*

Pucynox JI. 1 — 3aBucruMOCTs MEHUMAIIBHOU
IIPOAODKUTEIIBHOCTH Ha4vyaJIbHON CTaJinu 1moxxapa
tucn OT 00beMa V, BeicoThl H momerenus u
KOJINYECTBA MOXKapHOIl Harpy3Ku q

JI. 1.1 Pacuer TpeOyeMbIX NpeNesoB OHECTOMKOCTH B IOMELIEHHH MPOBOJAT JUIA CIIydaeB JIOKAJIBHOTO WIM OOBEMHOTO
noxkapoB. Jlns ompeneneHus BHAa Moxkapa cHadana mo pucyHkam JI.1 u JI.2 HaXxomsT MUHHMAIbHYIO NPOJOKUTEIBHOCTH
HavanpHO# cranuu noxapa (HCII) tycn . IIpu pacnipocTpaneHn# OrHS 10 MOXKapHOW Harpy3Ke, OTJIMYAIOIIeiics 0 CBOHCTBAM OT

JpeBeCUHBL, TpoaosnkuTeabHocTh HCIT Berumcsiercs mo Gpopmyiie
_ P 12 P (2 10333
tycr, _tHCH(ngpQHHUcp /miQy Ul )™, (L)
€ Ny, N, — CPEAHHE CKOPOCTH BBITOPAHHS JPEBECHHBI H i-T0 KOMIIOHEHTA TBEPAOTO TOPIOYEro WM TPYAHOTOPIOYEro

MaTepuana, Kr/(M* + MuH);
p .
Q% = 13,8 MI/xr, Q H. —HH3LIME TEIUIOTHI CTOPAHHS IPEBECHHBI H i-I'0 KOMIIOHEHTa COOTBETCTBEHHO, MJLK/KT;
1

Ugp s Ucp ~ cpelHUe JIMHEIHBIE CKOPOCTH PACIIPOCTPAHEHUS 110 IPEBECHHE U i-My KOMIIOHEHTY COOTBETCTBEHHO, M/MUH.
[Mocne onpenenenns npogomxurensHoctd HCII npoBepsitoT HepaBeHCTBO:

Sp<m( Ucpi themn, ) (J1.2)

rae S;— IJIOMaak O OKAPHOU Harpy3Koii, M.

Ecmu ycmoswue (J1.2) BeImomHAETCS, TO TOXKApHAs HArpy3Ka pacroiiokeHa COCPEIOTOUYCHHO, B IIOMEIEHHN OyIeT JTOKATbHBINA

oJKap.
B mpoTtuBHOM ciydae moxkapHasi Harpy3Ka pacIlioio’keHa paccpeloTOUYeHHO, B TOMENICHNH OyneT 0ObeMHEBIH moXap.

Ha ocHOBe naHHBIX HMPOEKTHOW AOKYMEHTAIHH, IOXKapHO-TEXHUYECKHX OOCIIeOBaHMUIl, a TakKe CHPAaBOYHBIX MaTEPHAJIOB
ompeessieTcsl SKBUBAJICHTHAS MPOJODKUTEIFHOCTD MOXKapa t, U1 BEIOPaHHOW KOHCTPYKIIMH B PacCMaTPHUBAEMOM MTOMEIICHUH.
DKBHBATCHTHYIO MPOOKHTEIBHOCTD T10KApa OMPEACIAIOT MO H3BECTHBIM 3HAYCHHAM MPOEMHOCTH momemenust /7, M u

XapaKTepHOU JAJUTEIbHOCTH HOoXapa t;, 4.
dakTop MPOeMHOCTH TIOMENIEHHS IPY 00BEMHOM MoKape /7 pacCUUTHIBAIOT 1O GopmyIie

N
S A;Jh; /S mn V> 1000 m°
= i=1
N
S Aiyh VO g V< 1000 w3
i=1
rae S — mona b mnoJja, M2;
V— 00BbeM HOMEIIEHHS, M

(JL.3)



A; — momass, M2;

h; — BBICOTA [-TO TIPOEMa B TIOMEIIICHHUH, M;

N — KOJIMYECTBO IPOEMOB.

B ciydae nokanpHOTO moXkapa GakTop MPOEeMHOCTH PACCUUTHIBAIOT IO (OpMYIIe

M=H/F, (JL4)

rne H — paccrosiHue OT 3epKajia TOPEHHsI 10 KOHCTPYKLMH (BBICOTa HOMELICHUS), M;

F — mutomaap nmokapHO Harpy3ku (pasiuea), M.

XapakTepHyIo JUINTEeIbHOCTh 00BEMHOT0 NIOXKapa t; 4, Ul TBEPABIX TOPIOUUX U TPYAHOTOPIOYMX MAaTEPHAIOB PACCUMTHIBAIOT
o ¢opmyie

M p
glGiQHjnﬂp
t, =—1 , (J1.5)

f N
62853 Ai
-l

rae G; — oblee KOMMYECTBO MOXKApHON HArpy3KH i-ro MaTepHana B kr (j = 1,...,M);
M— 49ucino pa3Iu4HBIX BUAOB HATPy3KH;

n,, — CPEJHAS CKOPOCTh BEITOPAHUS JPEBECUHEL, Kr/(M*MUH);

71— CPEJIHsAs CKOPOCTb BHIFOPAHMS j-TO MaTepHana, Kr/(M>-MuH);

M
x;=G;/ > G j » — BECOBAast 1OTISL j-if [IOKAPHON HATPY3KH.
J=
1y, , Nj ONPEJETAIOT SKCIIEPMMEHTAIBHO UM 110 CIIPABOYHBIM JJAHHBIM.
[Ipu ropennn JIBXK u I')X mpoo/mkuTenbHOCTD JTOKAIBHOTO MoXapa t,, MHH, PaCCUUTHIBAIOT 110 (hopmylie

G
M, F’

, (JL.6)

rae G— konngectBo JIBXK u I'K, koTopoe MOXeT pa3auThes Ipu aBapuiHOM CUTYaIUH, KT

Mcp — cpemnsis ckopocts Bbiropanus JIBXK u TK, kr/(M” -Mun);

F — IIomap pasiusa, M-

Jns paccMaTpuBaeMOro THHa KOHCTPYKIHMH 1o Homorpammam (pucyHku JI.3 — JL.9) ompenensioT SKBHUBAJICHTHYIO
MIPOJIOIDKUTENBHOCTD ToXkapa t,(ty, I1) [t, — omnpeneneno no ¢opmymnam (JI1.5) wmu (JI1.6) B 3aBucHMMoOCTH OT Buja moxkapa, a I1
BEIUncIeHo 1o ¢popmynam (J1.3) mmu (J1.4)].
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bcn ” A
1-H/VF=12;2-H/F 1,53 -H/"F=18; 1-H/AF =1,2;2-H/JF=1,5;3-H/JF=18;
4-H/NF=22;5-H/F =24 4-H/NF =22;5-H/F =2,4;
Pucynox JI.3 — 3aBHCHMOCTb OSKBHBAICHTHOW ¢ _py/ JF =36
TIPOAOJIKUTEIEHOCTH Toxkapa b or Pucynox JI.4 — 3aBHCHMOCTH 3KBHBAJICHTHOU
TPOJIOJKHTENLHOCTH [0XKAPa JULs XKEeNEe3008TOHHBIX PONOIKHTETBHOCTH noxapa t or
W OTHE3alIUIIEHHBIX METAJUIMYECKHX KOHCTPYKIHA HOTIOMKHTENEHOCTH Honapn . B -
J1
TCPEKPBITHS B YCIOBHSX JIOKANBHBIX MOKAPOB by ononomo " OTHE3AIIHILIEHHIX

(wmu npoprosmkutensrocTd HCIT tycn) npu ropennn METAJUINYECKUX KOHCTPYKLUH IEepeKpBITUS MpU
TBEPABIX U TPYAHOTOPHOYUX MATEPHUAIIOB ropenmn JIBXK u [K
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1-H/AF =1,2;2-H/JF =20,
3-H/F=24;4-H/JF =285;
5-H/F =32;6-H/4F =40,
7-H/F =44;8- H/JF =52;
9-H/+F =5,6;10-H/+F =6,0
Pucynox JI.5 — 3aBHUCHMOCTb SKBHMBaJCHTHOU
MPOIOJKUTEIBHOCTH rnoskapa t, oT
MPOAOJIKUTCIIBHOCTHU oxxapa ty JUIA
TOPU3OHTAJIBHBIX HE3AIWIICHHBIX MCETAJIMYCCKUX
KOHCTPYKIMH
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Po. ¥
1-T1=025m"%;2-11=0,20m *;
3-T1=0,18m"%;4-11=0,15m ",
5-T1=0,12m%%; 6 -11=0,08 M *>;
7-11=0,04 m*;

Pucynox JI.7 — 3aBHUCHMOCTb 3SKBHMBaJCHTHOU
MIPOJOJKUTENBHOCTA TOXapa t, OT XapaKTepHOU
MPOJIOKUTEILHOCTH rmo>xkapa ty Jns
Orue3aluiieHHbIX METAJINIMYCCKUX u

KeJIe300€TOHHBIX KOHCTPYKIMH MEePEKPHITHS

.i'rﬂu.u'

)

fﬂ,ﬂmr
1-H/VF =0,52-H/JF=0,6;
3-H/JF=07;4-H/JF =08;
5-H/VF =1,0,6-H/AF = 1,5
7-H/AF =20,
Pucynox JI.6 — 3aBHCHMOCTH 3KBUBAJICHTHOM
MPOJIOJIKUTEIBHOCTH noxkapa t, oT
MPOJIOJIKUTENBHOCTH noxkapa t, IS

BEPTHKAJIbHBIX HE3ALIMIIEHHbIX METAITMYECKUX
KOHCTPYKLIUN

L
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¢ 0.5 1,0 15 20 25
Fas¥
1-T1=0,25Mm "2 -11=0,20m *;
3-T1=0,18 "% 4-11=0,15m";
5-T1=0,12m%% 6 -11=0,08 M *;
7-11=0,04m";
Pucynox JI.8 — 3aBHCHMOCTH 3KBUBAJICHTHOM

MPOJIOJDKUTENFHOCTH TOXapa t, OT XapaKTepHO
MPOJIO/DKUTENLHOCTH 00BEMHOTO MMoXapa t, s
JKeJIe300€TOHHBIX HECYIIIUX CTEH
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7 1-11=025m%%;2-11=0,20m **;
3-11=0,18m*%;4-11=0,15m ",
5-II=0,12m%;6 -11=0,08 M *;
7-11=0,04m";

Pucynox JI.9 — 3aBHCHMOCTD 3KBUBAJICHTHOMN
MIPOOOJDKUTEIBLHOCTH IOXKapa t, OT XapaKTEpPHOI'o
BpEeMEHH OOBEMHOTO TOXKapa t; I MEHTPATBHO
1 i i 1 L L C)KATBIX JKEJIC300C€TOHHBIX KOJIOHH

a5 18 15 18 4 i¢ 15
P

e

JI. 1.2 KoaduimeHT orHecTORKOCTH BBIOpaHHOW KOHCTPYKIHMH K, OIpeAessioT 1Mo 3HA4YeHWIO IpeNesbHON BEPOSTHOCTH
OTKa30B PHi C YYeTOM JONyCTHMO BEPOSTHOCTH OTKA30B KOHCTPYKIMH P nor; - 3HAYCHHUS Pﬂoni B 3aBUCHUMOCTH OT TOTO,

KaKoOH IpyInie KOHCTPYKIHMH i IPUHAIIEKUT BEIOpaHHAs KOHCTPYKIMS, pUBeaeHs! B Tabume JI.1.

Ta6nuna JI.1— JlonmycTrMble BEpOSITHOCTH OTKA30B KOHCTPYKIIUI OT TI0KapoB Pﬂoni

I'pynma KOHCTpYKIMH BeposiTHOCTB 0TKa30B
BeprukaneHble Hecyle KOHCTPYKILHHM, IIPOTHBOIOKAPHBIE MPErpassl, 10°
pUreny, NepeKpsITHs, PEepMbl, OaNKn
Jlpyrue ropu3oHTaNbHbIE HECYIUE KOHCTPYKIUH, IEPETOPOIKA 10°
IIpoune cTpouTenbHble KOHCTPYKLUU 10

HpGHGJ'IBHBIe BEPOATHOCTHU OTKA30B KOHCTPYKIHHU B YCIIOBUAX ITOXKAPOB II; PACCUYUTBHIBAIOT 11O q)OpMyJ'IC

P

P = 0TI,
m; —
1 — f—
PoS(1=PA)(1=Pp,)
rae Py — BEPOATHOCTb BO3HHKHOBEHHS MOKApa, OTHECEHHas K | M’ TLIOMaIH TIOMEIICHHS;
P4 — BepoSITHOCTD BBIMIOJIHEHHUS 33/1a4H (TYIICHHS I0Kapa) aBTOMATHUECKOH yCTaHOBKOH MOKapOTYILICHHS;

Pr.o — BeposITHOCTH MPEIOTBPALICHHUS Pa3BUTOTO II0Kapa CUIIAMH TI0)KapHOW OXPaHBI.
Py paccuntsiBatoT o merony, npuseaeHaomy B 'OCT 12.1.004, wnu 6epyT n3 Tadbmuust J1.2.

Tabmnwma JI.2 — BeposSTHOCTH BOSHHKHOBCHHS TTOXkKapa Py TS MPOMBITIICHHBIX TIOMETIICHIHA

IIpombInuIeHHbIH Hex BepostHocTh
BO3HHMKHOBEHHS ToXKapa Py,
m/rox - 107
[To 0OpaboTKe CHHTETHYECKOTO Kay4dyKa M UCKYCCTBEHHBIX BOJIOKOH 2,65
JIuTelinble U IIaBUIbHBIE 1,89
MexaHnueckue 0,60
WHucTpymMeHTanbHBIE 0,60
[To nepepaboTKe MACHBIX M PHIOHBIX MPOAYKTOB 1,53
T'opstueit mpokaTKku MeTaNIoB 1,89
TexkcTUIBPHOrO MPOU3BOICTBA 1,53
DNEeKTPOCTaHIUI 2,24

Onenku P, 6epyT u3 a0 J1.3.
Tabmuma JI.3 — BepostHocty BeimoHeHUs 3a0aqu AYJI Py

Tun AVII BeposaTHOCTE BBIOIHEHUS
3a/1a4u

Y CTaHOBKHM BOASIHOTO MOKapOTYIICHHS:
CIPUHKJIEPHEIE; 0,571
JIpeHYEPHBIE 0,588




YCcTaHOBKM EHHOTO MOXAapOTYILIECHUS 0,648
YcTaHOBKHM ra30BOro MoXapoTyIIeHHs C:

MEXaHUYECKUM ITyCKOM; 0,518
MTHEBMATUYECKUM ITyCKOM; 0,639
SIEKTPUUECKUM ITyCKOM 0,534

P,, yCTaHaBIMBAIOT MO CTATHCTHYECKAM JAHHBIM WA pacueToM C YYETOM YCTAaHOBKA aBTOMATHYECKHX CpPEICTB
oOHapyKeHUS TOXKapa, CHII U CPEACTB IMOXKAPHOW OXpaHBL. B ciyd4ae OTCYTCTBHS NAaHHBIX IO TOXKAPHOH OXpaHe U CHCTEME
[10’KAPHOW CUTHAJIM3ALUU CIIELYET MOJIOXKUTD Py o

Ilo BEIYMCICHHBIM 3HAYCHHUSIM PH' OIIPCACIAOT 3HAYCHHUC XapaKTCPUCTUKH 0e30IacHOCTH Ipu HCO6XO,III/IMOCTI/I
1

HHTEPIIONHPYS TaHHbIe Tadauib! J1.4.

Tabmuua JI.4— 3HavueHus XxapakTepUCTUKH Oe3onmacHoCTH P

BeposTHOCTB OTKa30B XapakrepucTuka | BeposTHOCTh 0TKa30B | XapaKkTepucTHKa
KOHCTPYKIIHH TIPH TI0%Kape PHi 6e3omnacHocTy 3 KOHCTPYKIHH NpU 6e3omacHocTH B
Hoxape PHi
10 3,7 10 2.3
2,5 s 4,1 25 4 2.8
06" 44 06" 3,2
03 45 03 3,5
10 3,1 10 1,3
25 4 3,5 25 5 2,0
06"’ 3.8 06"’ 2,5
03 4,0 03 2,6

JI.1.3 Pacuer ko3¢ ¢unmenra oraecroiikoctu Ky npoBoasr no dopmyiie
Ky =0,527 exp (0,36 P). (J1.8)
B kauectBe npumMepa B Tabiuue J1.5 npuBenenst 3Hauenus Koy s ycnosuii Py = 5 - 10 M*rox u P,=0,95,P,,=0.

Ta6muua JI.5 — Koadpduuuent ornecroiikoctu Koy

[Inowmans BeprukanbHbie Hecyue Jpyrue ropu3oHTaNbHbIE IIpoune
OTCEKOB S, M’ KOHCTPYKIIUH, HecyIHue KOHCTPYKIUH, CTPOUTENIbHBIE
MIPOTUBOMOXKAPHBIE IPETPAIBI, MEPEropoiKu KOHCTPYKIIUU
OayKH, IepeKphIThsi, GepMbl

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 mpees OTHECTOUKOCTH ty paCCUUTHIBAIOT MO BEIYMCICHHBIM 3HAYCHUSM t,, U K

to= K(). (Hg)

IIpumepsl

1 Omnpenenute TpeOyeMyI0 OTHECTOWKOCTh JKEIe300€TOHHOW IUIUTHI MEPEKPBITHS Haj YYaCTKOM MEXaHHYECKOTO Iexa MpH
cBoOoHOM ropernu 100 Kr MHIYCTPUAIBHOTO Macja Ha IIomamu F= 3 M. Pasmeprl nomemenus 18 x 12 x 4 M, B moMeleHuu
eCTh IpoeM ¢ pasMepamit 4 X 3 M. [IpHHST, 4TO JOMYCTUMAs BEPOSTHOCTH OTKa30B P, paBHa 107

Pacuer

W3 cnpaBOYHMKOB Hai/IeM, YTO CKOPOCTh BHIFOpaHHsA Macna Mg, = 2,7 kr/(M*MuH). TOraa BEIYHCIHM MPOIOIDKHTETHHOCTD
JIOKAITFHOTO TIoXkapa t; o dopmye (J1.6)

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

[IpoemHOCTH /1 B CiTy4yae JOKaIBHOTO MOKapa orpenesuM 1mo gopmyire (J1.4)

M=4/43 =23.

Temnepr HaiieM 3KBHBaJICHTHYIO HPOJODKHTEIBLHOCTD TOXapa t, Jms skene300eTOHHON IIIMTHI MEPEKPHITUS NPHU TOPEHUH
MHIyCTpHanbHOro Macia. o pucyrky JI1.4 momyunm t, < ®° u. CornacHo ycrmosmio 3amaun P, = P, =0, a mo Tabmume JI.2
uaxomum Py = 0,6 - 10° M*/rox. Torzia npeaenbHas BepOSTHOCTH P, BhrauciIeHHas o popmyiie (J1.6), paBHa:

P,=10°/(6-10°-18-12)~ 7,7 -10™.

WuaTepnionupys nanseie Tabmwnbl J1.4, Haxogmm, dro ~3,1. Teneps BeMHCIIM KOAPPHUINEHT OTHECTOHKOCTH 1O (opMyIie
(JI.8):

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



TpeOyeMmblii mpemen OTHECTOMKOCTH ty paBeH:

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

2 OmnpenenuTh TpeOyeMyI0 OTHECTOHKOCTH JKEIe300€TOHHOW IUTUTHI MEPEKPBHITHS HaJ yJacTKOM MEXaHHYeCKOro Iiexa B
YCIOBHAX 00BEMHOTO [OKApa PH CBOOOIHOM FOPEHHH APEBECHHBI C ITOTHOCTHIO Harpy3ku 20 Kr - M. PasMeps! noMemenus 18
X 12 X 4 M, B IOMEIIEHNH €CTh IIPoeM ¢ pazMepamu 4 x 3 m. TIpuusts P, = 10° M */rox.

Pacuer

Omnpenenum ¢axtop npoemHoctH /1. O0beM V moMeleHns: paBeH

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

Torna no dpopmye (J1.3) moyuaem

IT=4-33/864%0%7 %023

XapakTepHy0 NPOJOIDKUTENFHOCTh Mokapa BerauciauM 1o ¢opmyne (J1.4). OOiiee KOIMYECTBO MOKapHOH Harpy3ku G
paBHO

G=20-18-12=4320 xr.

ITo popmyne (J1.4) onpenensieM, 4To

t,=4320 - 13,8 /(6285 - 12 -4/3 ) ~ 0,46 u.

[To pucynky JI.7 onpenensieM S3KBUBAICHTHYIO MPOJIOJIKUTEIBHOCTD MoXKapa t, IS JKeIe300eTOHHOH TUTUTHI IEPEKPBITHS TIPH
BbIYMCIeHHbIX 3HaueHusx I1 u t; [lomydaem, uto t, = 0,8 4. C yderom BbluMcieHHOro B npumepe | 3Hauenus K, Haiinem

TpeOyeMbIii TIpeJiesl OTHECTOMKOCTH to:
tp=1,6-0,8~1,34.

ITPUJIO)KEHUE M
(pexomerndyemoe)

METO/I PACYETA PASMEPA CJIMBHbIX OTBEPCTUI

M.1 Beeaenue

M.I.I Hacrosumii MeToA yCTaHaBJIMBAeT MOPSAOK pacueTa IUIOINAAy CIMBHOIO OTBEPCTHUS B OrPaHMUYMBAIOLIEM >KUIKOCTb
yCTpOHCTBE (IIOJ/I0OHE, OTCEKE, OTPaXKICHHOM OOPTHKaMH ydyacTKe lieXa, MPOWU3BOJCTBEHHOW IIOMIAAKE M T.II.), TIPH KOTOPOM
UCKIIIOYAETCs TIEPEJIUB )KUAKOCTH Yepe3 OOPT OrpaHWYMBAIOIIETO YCTPOWCTBA M PACTEKaHHE )KUAKOCTH 3a €ro MpeeIaMH.

M. 1.2 B pacdere yuuTHIBaIOT NOCTYMJIEHHUE TOPIOYEH XKUIKOCTH B MOJI0H U3 alnapaTa B MOMEHT €ro aBapUHHOTO BCKPBITHS,
BOJBI OT YCTAaHOBKH MOKAPOTYIIEHUS ¥ BEITOPaHHE KUKOCTU C OBEPXHOCTH MOAJOHA.

M.1.3 B meToauke pacdyeTa IpUHATHI CIETyIOIUE TPEIIO0T0KEHUS:

- IIpY BO3HUKHOBEHNH aBapUHHON CUTYaIlMy TepMETHYHOCTh CTEHOK amapaTa He HapyIaeTcs;

- pa3pymIaloTcs TOJIBKO MAaTpyOKH, JeKallue HIKE YPOBHS JKMAKOCTH B ammaparte, oOpasysl CIMBHBIE OTBEPCTHS, pPaBHbBIC
IHaMeTpy MaTpyOKoOB;

- BEpOSATHOCTH OXHOBPEMEHHOTO Pa3pyILEeHHUs ABYX NMaTpyOKOB Maia;

- JaBJICHUE MTApOB HaJ| MOBEPXHOCTHIO KUAKOCTH B alIapaTe B IPOLECCE CINBA KUIKOCTH HE MEHSETCS.

M.2 Pacuer miomaam CJMBHBIX OTBEPCTHIH

M.2.1 [Ins npoBeneHust pacyeta HeOOXOJUMO 3HATh:

- KOJINYECTBO TPYOOITPOBOIOB 7, PACIIOJIOKEHHBIX HIDKE YPOBHS FOPIOYEH JKUIKOCTH B ammapare, ¥ IUIoLIa b UX HOIEePEYHOTO
CEUeHHUs G, M';

- IIOLIa/Ih MOMEPEUHOro cedeH s ammapata Fy, m%;

- BEICOTY YPOBHSI XHJKOCTH HaJl TpyOorpoBogamMu H, M;

- BBICOTY OopTa mojtona L, m;

- HHTEHCHBHOCTb OPOIIEHHS BOJIOM, TI0JIaBaeMOM U3 YCTAHOBOK I0XKAPOTYIIEHHs, TIOMAM MOI0Ha I, Kr/(M” - ¢);

- CKOPOCTb BBITOPAHHs TOPIOUEt sKHAKOCTH W, Kr/(M” - ¢);

- U30BITOYHOE JIABJIEHNE B AIapaTe HaJl IOBEPXHOCTHIO KUIKOCTH p, H/M’.

Ienslo pacuera sBJISETCS BHIGOP IIIONIAIM TIOAIOHA Fy, M°, M pacyeT IUIOIIaIH CITMBHOTO OTBEPCTHS f M .

M.2.2 TIo 3a71aHHBIM HCXOITHBIM JaHHBIM ONPEIETHTh HAuaTbHbIE PACX0bl Q) M°/C, JKUAKOCTH U3 alllapaTa yepe3 OTBEPCTH,
paBHBIE CEYEHHIO TPYOOIIPOBOJOB, PACIIONOKEHHBIX Ha ammapare, o Gopmyie

Q= ¢o;2¢H;

rae ¢; = 0,65 — KO3 PUIIEHT UCTEUCHHS KUIKOCTH Yepe3 OTBEPCTHE;
G; — IUIOIIA/b CEYEHHMS i-TO TPYOOIPOBOa;
@— YCKOPEHHE CHIIbI TSUKECTH, paBHoe 9,81 m/c?;
H; — BbICOTa yPOBHS KUJIKOCTH HaJl i-M TpyOOIIPOBOJOM.
M.2.3 Ilo HanOonbIIEMy U3 BBIUMCIEHHBIX Ha4aJbHBIX PacxoloB (J, BHIOpaTh IUIOLIAb OTBEPCTHS B amapaTe O- U BBICOTY
YPOBHS )KUIKOCTH HaJl HUM H.
M.2.4 U3 KOHCTPYKTHBHBIX COOOPaeH il BEIOPATh MIomIah moatoHa Fy, M.
M.2.5 Onpenenuts m
_ F,Hy
Fohar

o~ max

(M.2)

rae hyp.x = 0,81 — MakcHUMabHO JOMYyCTUMBIN YPOBEHB KUAKOCTH B TIOJIOHE.
M.2.6 BerauciuTth 00beM JKHAIKOCTH, MMOCTYIAIONICH B TTOUIOH B CIUHHITY BPDEMEHU OT YCTAHOBKH MOKAPOTYIICHUS (C YIETOM
BEITOpAHUSI TOPIOYEH KUAKOCTH) Oy, M/c, 1o hopmyne



Qo

rae p — IMJIOTHOCTb OFHeTyHIaHICfI KUIKOCTH, KF/M3.

p

_(1-WJF,

B

(M.3)

HpI/I OTCYTCTBHU JAHHBIX 1O CKOPOCTH BbIT'OPAHUSA \\% CCJICAYCT MOJIOKUTH paBHOfI HYJIIO.

M.2.7 Eciu m < 1, TO TUTOIAAb CIIMBHOTO OTBEPCTHUS OMPENETUTH 1Mo (popMyie

Qo

. S —
@-+/2ggh 00

M.2.8 IIpu m > 1 nopsok pacuera f cienyomuii:

M4)

M.2.8.1 Onpenenuts Hamop, CO3/1aBaeMblil CXKaThIMU Ta3aMH B armapare

(M.5)

r7ie p — IUIOTHOCTDH BOJBL, K/
M.2.8.2 BeruncnuTh 3Ha4€HHE TTapaMeTpa

F,(Ho+H,)
F,h

Hg

o max

N Qo
\/Qmax

HO +Hp

(M.6)

1€ Qmax - MAKCUMaNbHBIN pacXo[] )KUAKOCTH U3 alapara, onpeaenseMslii mo M.2.2.
M.2.8.3 Tlo b ¢ momompro Tabmwmmbl M.l HeoOxommmo HaiTh «. Ecnm maHHBIX TaOmumsl M.l ams ompenencHus a
HEJIOCTATOYHO, TO @ OMPEICISIIOT IyTeM PEIICHUS CHCTEMBI YPaBHECHUH

o
tha
a = cha

(M.7)

Tabnuma M. 1— 3aBucuMocTs TapameTpa a oT b

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

M.2.8.4 Paccunrats fM’, o hopmyrie
f= 251(5\/1:—7rl . (M.B)
Fa

M.2.9 BeiOpaTh ceueHne OTXOASIIMX OT HOAJ0HA TPYyOOPOBO/IOB f; U3 YCIOBUS f, > f-

IIpumep

Hannble a1s pacueta
B npoun3BoACTBEHHOM MOMENIEHUH BEPTHKAIBHO YCTAHOBJICH UWIMHIPUYECKUH amnmapar AuameTpoM 1,5 M U 3amojHeH
TOJTyOJIOM. AmmapaT UMeeT 4eThipe marpyOka. CedeHHs maTpyOKOB M BHICOTHI YPOBHEH JKHUIAKOCTH HaJl HUMH IPEICTABICHBI B

Tabmie M.2.
Tabmuma M.2
Howmep Hi, M oi, M’ Howmep Hi, m o;, M
maTpyOka naTpyOka
1 1,0 3,1-10° 3 4,0 1,13 107
2 2,5 0,5-10° 4 6,0 0,785 - 102

HopMmaTHBHAS MHTEHCHBHOCTh MOJAYM BOJABI OT CHCTEMBI TOKApoTylueHus paBHa 0,5 kr/(m” -

c¢). CKopocTh BBITOpaHHA

tomyona W = 3,47 - 10 kr/(m* - ¢). JlaBienue B anmapate paBHO atMochepHOMy. IIpemonaraeTcst oj anmapaTtoM yCTaHOBHTE



oJ10H ¢ BeIcoToi 6opta L = 0,3 M. Heobxoanmo onpenenuTs monia s NoioHa £, ¥ IIomaas CINBHOTO OTBEPCTHS f
Pacuer
OmnpenenuM HavaabHBIE PACXOBI JKUIKOCTH Yepe3 maTpyokn Ni—Ny.

Q1 =90 2gH; =0,65-3,1-107 /2.9,81-1 =8,93 - 10° M'/c;
Q.= 0,650,510 4/2-9,81-2,5 =2,28 - 107 M’/c;
Q;= 0,65-1,13-10? /2-981-4 =6,5-10* m'/c;

Qs= 0,65-0,785- 102 4/2-981-1072 =554 10> m'/c;
MaxkcumanbHBIN pacxol JKUAKOCTH OCYIIECTBIAETCS dyepe3 naTpyook Nj, MO3TOMY Ul AajdbHEHIIIEro pacyeTa MPUHUMAEM
Omax = 6,5 107 v/c, 6=1,13- 102 >, Hy = 4 m.
Paccunraem miomiap NONEPEYHOTO CEUSHHUS arnapara
F,=xD*/4=7r15"4=177,
U, IPUHUMasl CTOPOHY KBaJpaTHOTO MMOJII0Ha OoJblliel Ha 1 M quamMeTpa ammapara, HaiiieM IuIomnia (b MoJIoHa
F,=(D+ 1)’ =625
Onpenenum m
_ FHy  177-4
F.h,ue  625-08-03
Tak xak m > 1, nanpHeHmMA pacyer npoBoauM 110 M.2.8. Beraucnnm ¢ y4eToM CKOPOCTH BBITOPAaHUSI TONIyoJia 00bEM BOJIBI,
MIOCTYIAIOUINH B MOJJIOH B €MHUILY BPEMEHN
Qq = (I-W)F;  (0,5-0,0347)6,25
0 o 1000
Tak kak P = 0, To Hanop, co3/1aBaeMblii C)KaTBIMU I'a3aMH HaJl TIOBEPXHOCTHIO KuAKoCTH H, = 0. Onpenenum b:

F,H . 1073
b=in| |—2-0 (1+ Q j = In / 1774 ;2910 .
FOh max Qmax 6,25-0,3-0,3 6,5-10~

ITo Tabnuie M.1 Haxomaum a = 0,75.
Paccunraem miomiap CIMBHOTO OTBEPCTHS |

F (62 _
f=2ac|-L =2.0,75-1,13-10> 825 550022,
F, 177

IIPUJIOJKEHUE H
(pexomerndyemoe)

=29-10vc

METO/] PACYETA ITPOTUBOITIOKAPHBIX ITAPOBBIX 3ABEC

H.1 O6mue TpedoBanus

[IpoTuBomOXKApHAs TapoBas 3aBeca INpeIHAa3HAYEHA ISl IPEAOTBPALICHUS KOHTAaKTa TOPIOYMX Ta30BBIX CMeECeH,
00pasyrommxcs Mpyu aBapusiX Ha NPEANPUATHAX HePTEXMMHUUECKON M ra30BOIl NMPOMBIIUIEHHOCTH, C HCTOYHUKAMHU 32)KHTaHUsI
(HampuMep HarpeBaTelNbHBIMHM IedyaMH). 3aBeca [JOJDKHA O0NaAaTh JOCTATOYHBIMHM IUIOTHOCTBIO M AaJbHOOONHOCTHIO,
HCKJIFOYAIONIMMHY TIPOCKOK TOpPIOYECH CMecH B 3allHMIaeMyi0 30HY OOBeKTa. BEIMONHEHWE ATHX TPeOOBAHWN ITOCTUTACTCS
ONTUMAILHOW KOMITOHOBKON KOHCTPYKIIMU YCTPOMCTBA, BOCHPOM3BOJIAINEIO 3aBECy, U PacuyeToOM MapaMeTpPOB 3aBeChl. MeTon
BKJTIOYAET TOJILKO PAacyeT YCTPOWCTBA, BOCIIPOU3BOIAIICTO MAPOBYIO 3aBecy. PacueT MarncTpaibHOTO MaponpoBOIa MPOBOIUTCS
10 OOIIEU3BECTHEIM METOAAM.
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g,
1 — 3amuimaeMslii 00BEKT; 2 — orpaxkJeHue; 3 — oropa KoJUIeKTopa; 4 — KOJUIEKTOP; 5 — IpeHaXHBIH BEHTHIIb; i —
BBICOTA BEPXHEH KPOMKH OTPaKACHHA HaJl KOJIJIEKTOPOM; /g — BBICOTA OIIOPBI; X— PAacCTOSIHHE OT KOJUIEKTOPA /10 3aIININACMOH
CTOPOHBI 00BEKTa; X| — PACCTOSHHUE OT OTPAXKICHHMS 10 KOJUIEKTOPa
Pucynox H.1 — Cxema ycTpoiicTBa I CO3AaHUS TapOBOH 3aBECHI

H.1.1 VYerpoiictBo ans co3manus mapoBoii 3aBecsl (pucyHok H.1) mpezncraiser co0oii KOJbIeBO TpyOUaThId KOJIEKTOP,
BJIOJIb OCH KOTOPOT'O MO BCell BEpXHEH 4acTH NMPOCBEPIICHbI OTBEPCTHSI OANHAKOBOTO JHaMETpa Ha PaBHOM PAacCTOSHHUM JPYT OT
npyra. JlnaMeTp u JJIHHY KOJUIEKTOPa, KOJINYECTBO U INAMETP OTBEPCTHUI ONPEIEISIIOT PACUETOM.

H.1.2 KosutexTop pacrnosnaraercs Ha METAUIMYECKUX, OSTOHHBIX WJIM KUPIHYHBIX OMOpax, BHICOTa KOTOPHIX JIOJDKHA OBITH HE
menee 0,2 M.

H.1.3 PaccrosiHue OT KOJUIEKTOpA JI0 3aIUIAEMOT0 00BEKTa OIPEACISIOT PAaCUETOM.

H.1.4 Konnexrop 0KeH UMETh JPeHaKHbIE BEHTHIIH IS CITyCKa KOHJICHCATa M aTMOC(EPHBIX 0CaIKOB.

H.1.5 Baosnbs ocu KOJUIEKTOpa yCTaHABINBAIOT JKECTKOE T'a30HENPOHUIIAEMOE OTpakAeHIEe (JINCTOBOE JKEJIE30 MIIM KHPIUIHAS
CTEHA) AJIsl IPEAOTBPAIICHHUS ITPOCKOKA TOPIOYEH CMECH MEKAY OTIACIBHBIMU CTPYSIMH B HA4JIBHOM YYacTKE 3aBeChl. BepXxHsis
KpOMKa orpakaeHus AomkHa OeiTe Ha 0,4—0,6 M BbIIIe KOJDIEKTOpa. PaccTossHWE MEXIY KOJDIEKTOPOM M OTPaKICHUEM
OTIPENEISIIOT pacueToM. IIpoembl B OTpakACHHUSIX TOIKHBI OBITH MOCTOSTHHO 3aKPBITHI INIOTHBIMH ABEPSIMHU.

H.1.6 TpaekTtopus cTpyd 3aBechl IOJDKHA MPEBBHIIIATH 3aIIMINAEMyI0 30HY. BBICOTY 3aBechl Haj 3allWIIaeMOl 30HOU
ONpeseNiAoT pacdyeToM. I BBICOKHX OOBEKTOB 3aBeca MOXKET OBITH BBHINOJHEHA MHOTOCEKLHOHHOH B BEPTHKAILHOM
HalpaBIEeHUH.

H.1.7 JIna oOecnieueHuss paBHOMEPHOH pa3iayM mapa Mo JJIHHE KOJUIEKTOpa HE0OXOAUMO, YTOOBI OTHOIICHHE CYMMAapHOM
TUTOIIAT! OTBEPCTHH K IIJIOIIAH MTOTIEPEYHOTO CEYEHHsI KOJUIEKTOpa ObIJI0 MeHbIe niu pasHo 0,3.

H.1.8 Temmnepatypy Bo3ayxa NpH pacueTe NPUHAMATh PaBHOM cpemHeil st Hambojee XOJIOAHOTo (3MMHEro) Irepuoja
BpPEMEHH, XapaKTEpPHOTO JaHHOMY reorpaduuecKoMy paiioHy.

H.1.9 Cxopocts BeTpa mnpu pacuyere NPHUHUMATh PABHOW CpefHEH CKOPOCTH JUIs Hauboiee BETPEHHOTO MepHoja,
XapaKTEepHOTO JJAHHOMY reorpauieckoMy paioHy.

H.2 ITopsinok pacuera napaMmeTpoB NapoBoii 3aBechl

VcxomHpIMy BETMYMHAMH A7 pacdeTa apaMeTpoB 3aBEChl IPUHUMAIOT:

- TaBJICHUE 1 YACIbHBIN 00BEM Tapa B KOJJIEKTOPE 3aBECHI;

- CKOpPOCTb BETpa;

- IJIOTHOCTH (TeMIIepaTypa) BO3AyXa;

- BBICOTA U TIEPUMETP 3aIIUIIaeMOil 30HBI 00BEKTa;

- BBICOTa BEPXHEH KPOMKH OTpakIeHHs HaJ| KOJUIEKTOPOM;

- BBICOTA OTIOPHI KOJUIEKTOpA.

PaccunThIBaIOT crieyronie BETMIHHEL.

H.2.1 Paccrostaue X, M, OT KOJUIEKTOpA 3aBECHI JI0 3aIINIIAEMOro 00beKTa

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

rae H— BBICOTa 3alUIaeMOM 30HBI 00BEKTA, M.

H.2.2 dnuHa komnekTopa Ly, M

L =P+ 8X (H.2)

riae P — nepuMerp 3aluIaeMoro o0beKTa, M.

H.2.3 VY embHslit pacxoj1 1apa U3 0TBEPCTHI KomnekTopa po Wi, Kr/(M” - ¢)

2/K (K+1)/K

poWo = 2.L.p_1 P2 _| P2 , (H.3)
K-=1 Vi |{pi P

rJie po — IIOTHOCTh Tapa, Kr/M’;

W — cKOpOCTh BEIXOJIa TIapa, M/C;

P, — IaBJIeHHeE mapa B Koyuiekrope. I1a;

V, — ynenbHbIi 066eM mapa B KOJIEKTOpe, M /KT;

p> — atMocdepHoe naBnenue, [1a;

K — nokazarens aquabathsl nmapa (uis neperperoro napa npusath K = 1,3, s Hacsiennoro napa K = 1,135).
H.2.4 TnameTp oTBepcTHil Ha KOJUIEKTOpE do, M



L5 115
\\% ’

dg = (PB_B] H_OS (H.4)
PoWo ) X"

rJie Py — IUIOTHOCTB BO3IYX4, KI/M;
W, — CKOpOCTB BeTpa, M/c.
Eciu 1o ycnoBusiM pacyera 3aaeTcst JUaMeTp OTBEPCTUH, TO CIELyeT ONpPeeIUTh BRICOTY 3aBechl H,, M

W
H, :X0,333d8,667 Ps We ’ (H.5)
PoWo
H.2.5 PaccrostHust MeX Iy OTBEPCTUSIMH [, M
h

rie i — BbICOTa BEPXHEW KPOMKH OTPaXKICHUS Hal KOJUIEKTOPOM, M.
H.2.6 KonnyectBo oTBepCTHiA N, INIT.
L

n= % +1, (H.7)

H.2.7 Iuametp xomiexkTopa Dy, M

Do, =183dgn , (H.8)

H.2.8 Pacxox mapa Gy, xr/c:

G, =0,785¢d3npo W, . (H.9)

rae ¢ — ko3 duIreHt pacxoaa napa uepes orsepcrue (¢ ot 0,6 1o 0,8).
H.2.9 O0mas BbICOTa OTPasKIEHHS Ao, M:

hor, =h + hg. (H.10)

rze hs — BbICOTa OMIOPBI KOJUIEKTOPA, M.

H.2.10 PaccrosiHTE OT OrpaskIaeHUs A0 KOJUIeKTopa X;, M:

X;=0,25A. (H.11)
H.2.11 Jinuna orpaxaenus Loy, M:
Lorp: onn +8X1, (H12)

YkazaHHBIH TOPSJIOK pacdeTa MPOBOIST MOC/IE OPUEHTUPOBOYHOTO BHIOOPA 3HAUSHHH JaBJICHHS Mapa U TUaMeTpa OTBEPCTHI
B KoJUIeKTOpE 1o Tabswmie H.1.

Ta6nI/1ua H.1— M3MeHeHnEe BBICOTHI 3aBECHI B 3aBUCUMOCTH OT AnaMeTpa OTBepCTI/Iﬁ 1 TaBJICHUSA MTapa

Pl d(), MM
10°TIa
3 [ 4 | 5 | e | 7 | 8 | 9 | 10
W, =2m/c

3 330 | 4,05 4,7 53 5,9 6,5 7,0 7,5
4 4,00 | 4,80 5,5 6,3 7,0 7,6 8,2 8,7
5 4,50 | 5,40 6,3 7,2 7,9 8,7 9,3 10,0
6 4,85 | 5,80 6,7 7,7 8,5 9,3 10,0 —
7 525 | 630 73 8,3 9,2 10,0 — —
8 550 | 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 | 670 | 8,00 9,3 11,0 — — — —

14 7,10 8,50 10,0 — — — — —
16 7,50 | 9,00 — — — — — —

W,=3wm/c
4 2,60 3,20 3,70 4,20 4,60 5,0 5,5 5,80
5 3,00 3,60 4,15 4,80 5,25 5,7 6,2 6,60
6 3,20 3,90 4,50 5,15 5,70 6,2 6,7 7,15
7 3,50 4,20 4,85 5,50 6,10 6,7 7,2 7,70
8 3,65 4,40 5,20 5,80 6,40 7,0 7,6 8,10
10 4,10 5,00 5,70 6,50 7,20 7,9 8,5 9,10
12 4,40 5,40 6,20 7,00 7,80 8,5 9,2 9,80
16 5,00 6,00 6,90 7,80 8,70 9,5 10,3 —

W,=4wm/c
4 — 2,40 2,80 3,1 3,50 3,8 4,1 4.4
5 — 2,80 3,10 3,5 3,90 43 4,6 5,0
6 2,42 2,92 3,36 3,8 4,25 4,6 5,0 5,4
7 2,60 3,16 3,60 4,1 4,60 5,0 5,4 5,8
8 2,70 3,30 3,80 43 4,80 5,2 5,6 6,0
9 2,90 3,45 4,00 45 5,00 5,5 5,9 6,3

10 3,10 | 3,74 4,30 4,9 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, =6M/c
4 — — 1,84 2,10 2,30 2,54 2,75 2,90
6 — 1,95 2,25 2,57 2,82 3,10 3,34 3,60
8 — 2,20 2,52 2,90 3,20 3,50 3,80 4,00
10 2,10 2,50 2,85 3,16 3,60 4,00 4,30 4,60
12 2,20 2,65 3,06 3,40 3,85 4,20 4,60 4,90
15 2,42 2,90 3,86 3,82 4,25 4,60 .5,00 5,35
B BeprukansHO#l rpade MaHbl 3HAUEHWS TaBJEHUS Mapa, B TOPH30HTAILHON — JHAaMETPHl OTBEPCTHM, a B MEPEeCEUCHUH

TOPU3OHTAIILHBIX M BEPTHKAJIBHBIX I'pad) BEICOTHI ITAPOBBIX 3aBEC (BHICOTA 3AIIUIAEMBIX 30H) B METpax.

Tabmuma cocraieHa 1uist ckopocteid Betpa 2, 3, 4 u 6 m/c. Ilpu GonbIIMX CKOPOCTSAX BETpa yKa3aHHBIE BEJINYMHBI CIEAYeT
MIPUHUMATh TaKUMU K€, 4T0 u g 6 m/c. Tabnuma gaeT BO3MOXHOCTH OICHHTh HEOOXOMUMOE 3HAUCHHUE NABJICHUS Hapa U
COOTBETCTBYIOIINI €My AHAMETpP OTBEPCTHH [UIsl 0OecriedeH s TpeOyeMoi BBICOTHI 3aBECH (BBICOTHI 3AIMIIAEMOTO OOBEKTA).

Jis 0fHOTO W TOTO JK€ NaBJIEHUS Iapa BBICOTAa 3aBECHI OyaeT TeM Ooible, deM Oojblne auamerp orBepcTtuii. OmHAKO C
YBENIWYCHHNEM TUaMeTpa OyIeT yBenmuuBaThesa pacxon mapa. CriemyeT monOupath JaBlieHHE Mapa M JUAMETP OTBEPCTHUH TaKUM
obOpa3oM, 9ToOBI OBITH OOecrieueHbl TpeOyeMasi BRICOTA 3aBeChl W HanOosee 3KOHOMUYHEIA oTOOp mapa. /[mamerp oTBepcTuit
clexyeT IPUHUMATh HAMMEHBIINM U3 BO3MOXHOTO (HO HE MeHee 3 MM) ISl KaXKAOTO JTaBICHUS mapa.

IIpumep — Pacuer mapaMeTpoB MapoBOH 3aBECHl I TEXHOJIOTWYECKON TpyOdaTod meuyd (paIdaHTHO-KOHBEKIIMOHHOM C
BEPTUKAJIHHBIM JIBI)KEHHUEM T'a30B).

Hannbie s pacueta

ITepumeTp 3amuimaemoii 30u61 P = 20 M, BbICOTa 3ammuniaeMon 3006l H = 6 M. B KoiiekTop 3aBechl UIMeeTCsi BO3MOXKHOCTh
10/1aTh TIeperpeThiil map gapieHneM 10 p; = 12 - 10° ITa. Cpeansis TeMnepaTypa HanGoee X0I0IHOTO EPHO/IA BPEMEHH t, = - 15
°C (ps = 1,36 kr/™’). ATMochepHOe nasienue p; ~ 10° ITa. Ckopocts Betpa W, =2 m/c. Koiektop 3aBechl ya06HO PacIioToKHTb
Ha OCTOHHBIX ormopax BeICOTOU hg = 0,2 M, a BRICOTY BepXHEH KPOMKH OTpaxKICHUs HaJl KOJUICKTOPOM 3aBECHl IPUHSATH PaBHOU /1
=0,5m.

Pacuer

Ucnons3ys nanaeie Tabmuier H.1, onpenensem, 9To I 3aIIrIIaeMoi 30HBI BEICOTON 6 M M IJaBlieHHeM mapa 1o 12 - 10° Ia
P CKOPOCTH BeTpa 2 M/c menecoobpasHo mpuusTh: p; = 10° Ila u dy = 3 MM (B TaGmmie s BBICOTHI 3aBechl 6,15 M
COOTBETCTBYET HAMMEHBIIMII THaMeTp oTBepcTus dy = 3 MM 1 nasienue p; = 10° ITa). Y aensHblit 06bem mapa npu p; = 10° ITa
pasen V; = 0,2 M/KT.

PaccTosiame X OT KOJUIeKTOpa 0 3alIUITaeMOro 0OBEKTa:

X=025H=025-6=15m.

JnHa KosekTopa 3aBechl Lyg,:

Liox =p+8X=20+8-1,5=32m.

VY nenbHbI pacxo napa U3 OTBEPCTHI KoJuleKTopa py Wy

2/K (K+1)/K
poWo = |2 . PL [P_zj _(P_zj -
K-1 Vi |{p P
2/13 (13+1)/13
6 5 5
= zili % - % :719Kr/(M2~C)
13-1 0.2 [l 10 10

JunameTp oTBepCTHil Ha KOJDIEKTOpE d)).

L5 115 L5 15
W ; . ;
do =(pB BJ H :(1’36 2) 16 =28-103M=3 Mm.

poWo ) Xx09 719 503
PaccrosiHUe MEKILY OTBEPCTHAMMU [:
05 a5 h=250 wu
2,0 20
KomudectBo oTBepcTHii .
L
n= I;OH +1=£+1: 129 mr.

JuamMeTp KoiaeKkTopa 3aBechl Dy,

Doy =1.83dgvn =183-3-104/129 = 6310 m = 63 mm.
Pacxon nmapa Gy;:

G, =0,785pd3npo W, = 0,785-0,8(3-107> )?129-719 = 0,524 kr/c.
OO611as BeICOTa OrpaXaAEHUS hopy:

hop=h+hs=0,5+0,2=0,7 m.

PaccrosiHue ot orpaxkaeHust 10 Kojuiekropa X;:
X;=0,25h=0,25-0,5=0,125 m.

Hnvna orpaxaeHust Loy

Lorp = Lon “8X,;=32+8-0,125=33 ™.



IIPUJIO)KEHHUE 11
(pexomerndyemoe)

METO/I PACUETA ®JIETMATH3UPYIOIUX KOHIEHTPALIUAI (®JIETMATHU3ALUS B IOMEIIEHUSIX
U TEXHOJIOTMYECKUX ANIMAPATAX)

I1.1 [Ins obecrniedyeHus: B3pBIBOOE30MACHOCTH TEXHOJIOTMYECKOTO OOOPYIOBaHHS W IPOM3BOACTBEHHBIX MOMELICHUI
OCYIIECTBISIIOT (pJIerMaTH3aluio TOPIOYMX MMapora3oBbIX cMecel B yKa3aHHBIX 00beMax ¢ MOMOIIBIO Pa3IMuHbIX Ta3000pa3HbIX
nobaBok. KommdecTBeHHO — Quiermaruzanmsi  XapakTepu3yeTcs  MHHUMAaIbHOW  (uierMaTtusupymoomeld  KOHIEHTpaluei
¢bnermaruzatopa Cg,.

I1.2 Cy, (% 00.), 1151 roproYMX BEIIECTB, cocTosmux U3 atomoB C, H, O, N, paccuutsiBaot o gopmyie

Cp=C \\Vy, (IL.1)

rae C . — KOHLEHTpaIMs roproYero B Touke puermaruzanuu, % 06. (C =100/ ([1 +2,42(m, + 0,51, — mg) + V],

V4 — dmcio Moneit dmermMaTn3aTopa, NpUXoAsIIeecs Ha OIUH MOJIb TOPIOYET0 B CMECH, COOTBETCTBYIONIEH IO COCTABy TOUKE
(rrerMaTuzaIim:

8,097m¢ +65,57Imy +69,079mg —17,469my +AH3.
Vg = P , (11.2)
( ) - <1’)

AH(/), — CTaHJapTHas TEIUIOTa 00pa30BaHMS TOPIOYETro ra3a, kJ[»/Mob.

I1.3 IlpemensHO JOMyCTUMYIO B3phIBOOE30NACHYIO KOHIEHTpauuio ¢uermatnsaropa C,y (% 00.), PacCUMTHIBAIOT IO
¢dopmyne
Cp= CokK, (I1.3)
L2 npu Cy 215%
rae K=
L5 npu Cy <15%

[1.4 PasHocTh sHTanmbmuil Quermaruzaropa (H}b —H(%) OTIpeNeNIIOT B COOTBETCTBHM C NpuBeACHHBIMH B Tabmmue I1.1

JAaHHBIMHU.
Ta6mmuma I1.1

dnermaTu3aTop (sz _H 8) ) kJlK/Monb dnermaTu3aTop (Hlp _ Hg ) kJlK/Monb
N, 34,9 CF,CIBr 449,0

H,O 43,6 CF;Br 573,0

CO, 55,9 CFCl; 142,0

C,F;:Cl3 218,0 CCly 170,0

CF, 150,0 CF, 90,0

CHF,Cl 110,0 C;H,F;5C1 208,0

C,F.Cl, 170,0 C;Hg 216,0

C2F4BI'2 830,0 C2F5C1 200,0

CoF, Cl 200,0

IIpumep — Pacuer xoHueHTpanuu roprovero C; u pasdasurens Cgy B 9KCTpEMATBEHONW TOYKE 00JIACTH BOCIIAMEHEHHS MPH
¢nermatuzanuu nponana C;Hg nuokcugom yriepoaa.

Paznoctb (H}b —H(%) , paBHas 55,9 kJlx/Moms, GepyT u3 Tabmuiml I1.1. Tlo gopmyne (I1.2) Beraucnssior Vg ¢ yueTtoM Toro,
4YTo Teruiota oOpa3oBaHus mpomaHa — MuHyc 103,85 k/Dk/Monb, a anmabaTtudeckas TeMIIEpaTypa TOPEHHS COCTaBOB,
OTBEUAIOIIUX YKCTPEMANIbHBIM To4KaM, paBHa 1400 K:

_ 8,097-3+65571-8+103,85
55,9

Haxogum C; u Cy o popmynam (I1.1):

C.=100/[1+2,42 (3+4)+7,96] =3,86 % (06.);

Cy=3,86 7,96 = 30,7 % (00.).

Vi =796

IIPUJIOJKEHUE P
(pexomerndyemoe)

BbIBOP PASMEPOB OTHET'ACSIIIAX KAHAJIOB OTHEITPEIPAJIUTEJIEM

P.1 JIns npenoTBpamieHns: pacupocTpaHEeHus! INIaMEeHH U3 aBapUiHOTO 000pYJOBAaHMS B CMEXHBIE C HUM, a TaK)Ke IMPOCKOKa
IUITAMEHH 4epe3 COpPOCHBIC W JABIXaTeJbHBIE KJIAAHbBl B €MKOCTH C TOPIOYHMH BEIIECTBAMH HEOOXOAMMO MpeIyCMAaTpPHBATh
YCTpOWCTBA OTHENpETrpaKICHUS (Halee — OTHemperpaantend). KoHCTpyKIusS orHemperpamuTens oOecrednBaeT CBOOOIHBIN
MPOXOJI Ta3a yepe3 MOPUCTYIO CPely, B TO JK€ BpeMs HE JOIYCKaeT NMPOCKOK IUIAMEHH B 3alMIIaeMBId 00BeM H3 aBapHIHOTO
IPOCTPAHCTBA.



P.2 OcHOBHBIM pacyeTHHIM MapaMEeTPOM KOHCTPYKIIMH OTHENPETPATUTEISI SBISACTCS KPUTHYCCKUH JMaMeTp KaHaia
OTHETPETrpaKIArOIIETO dIeMeHTa. [[ImaMsracsIyr ClioCOOHOCTh CIEIyeT PACCYUTHIBATE MO0 KAaHATY MaKCUMAIBHBIX TIONEPEIHBIX
pa3MepoB, MOCKOJIbKY IIaMsl, B IEPBYIO 04ePe/ib, IPOUAET UMEHHO IO 3TOMY KaHay.

P.2.1 JlnameTp kaHaia B HACaJKE W3 OJMHAKOBBIX HIAPUKOB MOXET MPUHUMATHCS B 3aBUCHMOCTH OT JUaMETpa IIApUKOB
cnexyrommmM odpa3oM (tadbmuma P.1):

Tabmuma P. 1
Huamerp mapuka, Mm | /Imamerp kanana, MM | Jlnamerp mwapuka, MM | JlMaMeTp KaHajla, 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

P22 I[I/IaMeTp KaHaJla OTrHCOperpaavuTeid B BUIC GCCHOI)SIZ[O"IHO 3aChIIIaHHBIX KOJICI] Pammura mosxker MNPUHUMATLCS B
3aBUCHUMOCTHU OT pasMepa KOJICIL Pamura cormacuo Ta6J'II/III€ P.2:

Ta6muma P.2

Pasmep konen Pamura, | Auamerp xanana, MM | Pasmep konen Pamura, mm|  duamerp kaHana, MM

MM
15x 15 10 25x 25 20
18x 18 15 35x35 25

P.3 Jlns orHemperpamuteneldl ¢ TpaHyJIMPOBAHHBIMH HAacaIKaMH PEKOMEHIyeTcs, YTOOBI IONEpeyHBI pa3Mmep Kopiryca
OTHEIIperpaauTess MpeBbIIail pa3Mep 0JHOI TpaHyibl He MeHee uyeM B 20 pa3, a BBICOTA CJIOSl HAaCaJKH MpEBbIIIana IUaMeTp ee
kaHana He MeHee yeM B 100 pa3.

P.4 Kpurnueckuii nuaMeTp KaHaia OTHENPErpa)kIarollero SJIEMEHTa Uil COpPOCHBIX OTHEINperpaguTelieii Ha pe3epByapax
OTIPEIEISIETCS BEIPAKEHUEM

d<325RTA/S,C,p, P.1)

rne R — yHuBepcaibHas ra3oBasi OCTOSIHHAS,

T— nauanbpHas TeMIepaTypa ra3opoii roproueit cmecu. K;

A — TeIIonpoBOJHOCTH roprouei cmecu, B1/(mMK);

S, — HOpManbHas CKOPOCTh PaclpoCTpaHEeHUs IIAMEHH, M/C;

C, — TemnoeMKOCTb Ia30BOM roprovei cMecH Npu MOCTOSTHHOM JaBieHuH, JIx/(kr - K);

p — naBieHue roproueit cmecu. Ia.

UucrieHHBIE 3HAYEHUS! KPUTUYECKUX IUAMETPOB IUTAMATACAIINX KaHAIOB U HEKOTOPBIX Hanboyiee pacHpOCTPaHEHHBIX B
MIPOMBIIIUICHHOCTH CTEXMOMETPHUYECKHX CMeceil ¢ BO3AyXOM MpH aTMOC(EpHOM MAaBIEHHMH M KOMHATHOM TeMmeparype
mpuBeeHEI B Tabmume P.3:

Taomumua P.3

Cmecu d, MM Cmecu d, Mmm
Awmmuak NH; (mpu T = 425 K) 22,10 Metanoa CH,O 2,70
Annnun C,H;N (mipu T= 375 K) 2,84 Metunanerunes CsHy 2,05
Aneranpnerng C,H,O 3,08 Oxkcun yriepona CO 3,04
Anerunen C,H, 0,85 Oxcup stunena C,H,O 1,60
Aneton C;HgO 2,45 [Tentan CsH, 2,49
bensun A-72 2,80 [Iponan C;Hg 2,60
Bbenzon C4Hg 2,66 [Iponunen C;Hg 2,38
Byran C4H ) 2,49 CepoBomopoxn CS, 0,75
Bunannanerar C4;HgO, 5,34 Crupon CgHg 2,66
Bunnnanernnen C4Hy 1,43 Tomyon C;Hg 3,78
Bununxmnopun C,H;Cl 2,70 VYait-cnuput 2,45
Bomnopoxn H, 0,89 VYkeycnas kucinora C,H,0 5,59
T'excan C¢H 4 2,50 uxnorekcan CgHj, 2,66
T'enrran C;H 4 3,08 uknonenran CsHy 4,63
Nzo6yTan C4H, 2,74 Oran C,Hg 4,63
Mzonenrtan CsH,, 2,49 Otanon C,HsO 2,97
Mertan CH, 3,50 Otmnen C,Hy 1,75

P.5 Jlnst cimyyast, ecinu maMst TBUKETCS IO TPYOOIPOBOY CO CKOPOCTHIO OOJBIICH, YeM HOpMaTbHAsI CKOPOCTH, JIOMYCKAeTCs
MONTB30BaThCsl BEIpakeHHWeM (P.1), TOmpKO TpH 3TOM HEOOXOIMMO IOJIE30BAThCSI HE HOPMAILHOW CKOPOCTBIO TUIAMEHHU, a
(hakTHIeCKOH (BUANMOIA).

ITPUJIO)KEHUE C



(obs3amenvhoe)
BO/ISIHOE OPOIIEHUE TEXHOJIOI'MYECKUX AIIITAPATOB

C.1 Ins mpenoTBpalleHns yBEIHICHUSI MacIuTaba aBapuy MpH MoKape TEXHOJIOTNIecKoe 000pyI0BaHUE TPOU3BOACTBEHHBIX
NpeNIPUATHI JODKHO OBITH 3aIIUIIEHO OT TEIIOBOTO M3IYyYEHHUs YCTAaHOBKAMH BOASHOTO OpPOLICHHS (TIOKapHBIMH Ja(eTHBIMU
CTBOJIaMH, CTAIIMOHAPHBIMHU yCTAaHOBKaMH TEIUIOBOI 3aIUTHI).

C.2 [oxapHble adeTHbIE CTBOJIBI YCTAaHABIMBAIOTCS IS 3aIUTHI:

- HapY>XHBIX B3PBHIBO- M IMOXAPOOMACHBIX YCTAHOBOK ([UIsl 3allUTHI amlmapaTypbl U 00OpYAOBaHUS, COAEPIKAIIUX TOPIOYUE
Tra3bl, JIETKOBOCIIAMEHSIFOIIIECS] ¥ TOPIOYUE KHUIKOCTH);

- IDApOBBIX W  TOPU3OHTAIBHBIX  (UWIMHIPUYECKUX) PE3EPBYapoOB CO  CXKIDKCHHBIMH  TOPIOYMMH  Ta3aMu,
JIETKOBOCTIIAMEHSIOIIMMHUCS ¥ TOPIOYHMH KHUIKOCTSIMU B CBIPEBBIX, TOBAPHBIX M IPOMEKYTOUYHBIX CKJIagax (Iapkax);

- JKEJIE3HOJOPOXKHBIX CIIMBOHAIMBHBIX dCTaKaj U peuHbix npuyanos ¢ CYT, JIBX u K.

C.2.1 JlacbeTHBIE CTBOJBI YCTAHABIMBAIOT CO CTAlMOHAPHBIM TOJAKIIOUCHNEM K BOJIOIIPOBOAHON CETH BHICOKOTO JaBieHus. B
ClTy4asix, €CIM BOJIONIPOBOA HE oOecmednBaeT HEOOXOIMMOTO HAlopa M pacxoja BOMABL, HEOOXOAWMBIX UIS OJHOBPEMEHHOM
paboTBl ABYX CTBOJIOB, TO OHH JOJDKHBI OBITH OOOPYZOBAaHBI yCTPOWCTBAMH JUIA TMOIKIIOYEHHS MEPEIBIKHBIX IMOXKAPHBIX
HacocoB. JladeTHbIe CTBOJIBI CIEAyeT YCTaHABINBATH C HACAIKON AUaMeTpoM He MeHee 28 MM. Hamop y Hacaakn MOKeH OBITh
e menee 0,4 MIla.

C.2.2 Yucro u pacnonoxeHue Ja(eTHBIX CTBOJIOB JUIS 3aIIUTHI 000PYIOBAHUS, PACTIONOKEHHOTO HAa Hapy>KHOW yCTaHOBKE,
OIIPEeeIIAIOT IPAUIECKH, HCXOAS M3 YCIOBUH OPOIIEHHS 3alIUIIAeMOro 000pyJOBaHUs KOMIIAKTHON CTpyeH.

C.2.3 Yucno u pacrnonoxeHue JadeTHBHIX CTBOJIOB JUIA 3alUTHI Pe3epByapoB B CKiaje (Mapke) ONpenessioT U3 yCIOBHA
OpOILIEHMS KaXI0To pe3epByapa IByMs cTpysMu. OpollieHre IpoBOISAT OJHOBPEMEHHO TOPSILIEH U CMEXHBIX ¢ HEH eMKOCTEH.

C.2.4 Ilpn HaNMM4MM CTAMOHAPHON CHCTEMBI OPOILIEHHUS YUCIIO U PACIIONOKEHHE JTa()eTHBIX CTBOJIOB ONPENEIISIOT U3 YCIOBHS
OpOLLIEHHS Pe3epByapa ONHOU CTpyeH.

C.2.5 B chIpbeBBIX, TOBApHBIX M MPOMEXKYTOUHBIX €MKOCTHBIX mmapkax miust xpaHenust CYT, JIBXX u I')X nadernsie cTBoIBI
CIIeyeT paclojarath BHE OOBAJIOBAaHMS MM OTPaKAAOIIMX CTEH IapKa, Ha pacCTOSHWM He MeHee 10 M OT OCH CTEHKH WIIH
00BaJIOBaHMA.

C.2.6 JlaceTHBIE CTBOJBI YCTAHABIMBAIOT HA CIIEIMANBHBIX Ja(ETHBIX BBIIKaX. BBICOTa BBINICK IS 3aIUTHI MIAPOBBIX
pe3epByapoB HE MEHEe 5 M, JUIsl 3aI[UThl TOPU30HTAIBHBIX EMKOCTEH — He MeHee 2 M.

C.2.7 JlaceTHple CTBOMBI I 3AIIUTHI OTKPBHITHIX CIMBOHAJIMBHBIX 3CTakaJ KaK OAHOCTOPOHHUX, TaK M ABYXCTOPOHHHX,
JIOJDKHBI OBITH PAacHOJIOKEHBI 0 00€ CTOPOHBI 3CTAKAABI C TAKUM PacdeToM, YTOOBI 00ECIeYNBAIOCh OPOLICHHE KKIOH TOUKH
KOHCTPYKIIMH CTAKa/Ibl U JKEJIE3HOTOPOKHBIX IUCTEPH I10 BCEH TMHE 3CTaKaIbl [BYMS KOMITAKTHBIMU CTPYSIMH.

C.2.8 JlagerHble CTBONBI Ul 3aIUTHI 3CTAKaJ JOJDKHBI OBITh YCTaHOBJEHBI Ha BBINIKAX BBICOTOW HEe MeHee 2 M, Ha
pacCTOSHUM OT O3CTaKaabl W IIMCTEPH He MeHee 15 M. B MCKIIIOUMTENBHBIX Cilyyasx YKa3aHHOE DPacCTOSHHUE MOXET OBITh
YMEHBIIEHO 10 10M.

C.2.9 3amuTy KOJIOHHBIX amnapaToB Ha BBHICOTY 70 30 M OCYIIECTBIAIOT JaQeTHBIMUA CTBOJIAMH M TIEPEBIDKHOM MOXapHOM
TexXHUKOH. [Ipy BeICOTE KOJOHHBIX anmapartoB Oojiee 30 M MX 3aIIUTY OCYIIECTBISIOT KOMOMHHPOBAHHO, @ IMEHHO: JI0 BBICOTHI
30 M — nadeTHRIMH CTBONIAMH W TIEPEABIKHON TOXAPHOW TEXHUKOW, a Bbime 30 M — CTallMOHAPHBIMHA YCTaHOBKAMH
OpOIIEHMUS.

C.3 B Tex cmyyasx, KOTAa 3alliTa KOJOHHBIX armapaToB Ja(eTHBIMH CTBOJIAMH HEBO3MOXKHA (MEIIAIOT JPYTHE allapaThl)
WM Hellellecoo0pa3Ha, UX ciIefyeT 3allUIaTh CTAllMOHAPHBIMH yCTAHOBKAMH OPOIICHHUS Ha BCIO BBICOTY.

C.3.1 PesepByapsr ¢ JIBXK n I')K o6semom 5000 M° i Gonee HE3aBHCHMO OT BHICOTHI CTEH PE3EPBYapOB IOIDKHEI HMETh
CTalMOHAPHBIE YCTAHOBKH OPOIIEHHS BOAOH ¢ BOBMOXHOCTBIO ITOJICOSTMHEHHS K TIEPEBIKHON NOKAPHOU TEXHHUKE.

C.3.2 PesepByapbl CO COKM)KEHHBIMH YTJIEBOJOPOAHBIMHU raszamu u JIBJK, xpaHsmmMmucs noj JaBlIeHUEM, JOJDKHBI UMETh
aBTOMAaTHYECKHE CTAIIMOHAPHBIE CUCTEMBI OPOILIEHHUS BOJIOM.

C.3.3 3amac Bompl Uil TOXKAapHOW 3alIUThl TEXHOJOTMYECKHX YCTaHOBOK, TOBAapHO-CHIPHEBOH 0a3bl, ITPOMEKYTOUHBIX
CKJIJIOB, CIIMBOHAJIMBHBIX JCTaKaJ JODKEH O00ecHeYnBaTh OpOIICHHE 3allWIIaeMOro OOOpYIOBaHUS —CTAllMOHAPHBIMHU
YCTAaHOBKAMHM M TIEPEABIKHOW IIOXKapHOM TEXHMKOW B TEUYEHHWE pacueTHOTO BpPEMEHH, HEOOXOJMMOTrO JUIs IMOJATrOTOBKH K
TYIIEHUIO W HETMOCPEICTBEHHO JUI TYIICHWsS MOXapa. 3amac BOJBI CIEAyeT XpaHHUTh HE MEHee 4eM B JBYX pe3epByapax,
PAacIIoNI0KEHHBIX Y HACOCHOW MPOTHBOMOKaPHOTO BOAOCHAOKEHHUS.

C.3.4 Pacxon BOZpI HA CTAlMOHAPHBIE YCTAHOBKH OPOIICHUS JOJDKEH MTPUHUMATHCS JUTS:

- OTKPBITBIX TEXHOJIOTHYECKHX YCTAHOBOK — IIO ammaparaM KOJIOHHOTO THIIA, MCXOIS M3 CyMMBI PacxoJOB BOJIbI Ha
OXJIaXKJICHUE YCIIOBHO TOPSILEH KOJIOHHBI M CMEKHBIX C HEll KOJIOHH, pacIloi0KEHHbIX Ha PACCTOSIHUHM HE MEHEe JBYX IUaMETPOB
HaMOOJIBIIIEH TOPAIICH MIIN CMEXHOH C Hell,

- TOBapHO-CBHIPBEBBIX U IIPOMEKYTOUYHBIX CKIIa/IOB (TIapKoB) co chepuueckumu pesepByapamu CYT n JIBXK, xpansmuxcs nox
JIaBJICHUEM, HA OJJHOBPEMEHHOE OPOLICHUE YCIOBHO TOPSIIETO Pe3epByapa U CMEKHBIX ¢ HUIM PE3E€pPBYyapoOB, PACIIOIOKEHHBIX Ha
PaccTOSHUU AUaMeTpa HanOOJIBIIEro ropsAIero WIM CMEXKHOTO C HUM pe3epByapa U MeHee, a A1 FOPU30HTaIbHBIX — COIJIACHO
tabmuue C.1.

Tabmumna C. 1 — Yuciio oJHOBPEMEHHO OPOIIAEMBIX TOPH30HTAIBHBIX PE3ePBYapOB

Pacnonoxxenne OG6BeM eIMHIYHOTO pe3epByapa, M°
pe3epByapoB
25 50 110 160 175 200
B onun psig 5 5 5 5 3 3
B nBa psiga 6 6 6 6 6 6




C.3.5 'HTeHCHBHOCTH TIOJ]AYU BOJBI Ha OXJIXKIICHHUE TIOBEPXHOCTH O0OPYAOBAHMUS ISl CTAIIMOHAPHBIX YCTAHOBOK OPOIICHUS
JTOJDKHA TIPUHUMATHCS B cOOTBeTCcTBUH ¢ Tabmumamu C.2 u C.3.

Tabmuma C.2 — VHTEeHCHBHOCTE OPOMICHHUS TIOBEPXHOCTH 3aIIUIIIAeMOT0 000pyIOBaHHUS

HaunmenoBanue arrapaTroB HTEeHCUBHOCTD IIoaa4u BOObI,
/(M- ¢)

Coepuueckne W IWIMHIPUIECKHE pPE3EPBYaphl CO CHKMKEHHBIMU
TOPIOYMMH Ta3aMHd ¥ JIETKOBOCIUIAMEHSIOIINMHUCS JKUAKOCTSIMH,
XpaHALIMMUCS O AaBICHUEM:!

MTOBEPXHOCTHU Pe3epByapoB 6e3 apMaTypsl 0,1
MOBEPXHOCTH PE3EPBYapOB B MECTAX PACIIOIOKEHUS apMaTyphl 0,5
IToazemubie nzoTepmMuueckue peseppyapsl CYT Ha xaxp1ii maTpy0ok (JIIOK)

yCTaHaBIHMBACTCS OAUH
opocutens JAI1-12
Amnmnapatsl konoHHoro tuna ¢ CYI' u JIBXK, Haxopsmmecs mop

JIaBJICHUEM:
C OTMETKH yCTaHOBKH ammapara A0 oTMeTku 20 M 0,1
¢ orMeTKH 20 M U CBBIIIIE 0,2
Tabmuma C.3 — HopmaTtuBHBIE MHTEHCHBHOCTH IIOJIa9d BOABI HA OXJIAXICHHE pE3epBYapoB IUIA XpaHeHHS HepTH u
He(pTENPOIYKTOB
Bun oxnaxnenns VHTEHCHBHOCTD IOAAYH BOBL, J1/C Ha METP
JUIMHBI OKPYKHOCTH pe3epByapa Tuna PBC
TOPAIIETO | HEropsulero | Hpu Moxkape B
00BaJIOBaHUU
CtBONIaMH OT MEPEABIDKHON OXKAPHON TEXHUKH 0,80 0,3 1,2
st koner opomeHust npu:
BricoTe PBC Goitee 12 M 0,75 0,3 1,1
Beicote PBC 12 M 1 MeHbIIIe 0,50 0,2 1,0

C.3.6 Tum, KONMYeCTBO M OCOOEGHHOCTHM pPACCTAaHOBKM OpPOCHTENEH, a Takke WX PEeXHM padoThl (IaBieHHWE Tiepen
OpOCHUTEISIMH, TUCIIEPCHOCTh pacIblia) JOJDKHBI OBITH OIPEAETICHBl NMPH NMPOSKTHPOBAHUHM CHCTEMBI OPOIICHUS W3 YCIIOBHS
PaBHOMEPHOTO OpOLICHUs] BCEX 3aIlMINAEMBIX MOBEPXHOCTEH M HAIEXKHOW TEIUIOBOM 3aIUTHl KOHCTPYKIMH pe3epByapoB
000pyIOBaHMUS.

C.3.7 I aBTOMaTHYECKOTO MyCKa YCTAHOBKH BOASHOTO OPOIIECHHUSI PEKOMEHAYETCS] TPUMEHSATH 3aII0JHEHHYIO BO3TYXOM HIIH
WHEPTHBIM Ta30M IMOOYAWUTENBHYIO CeTh C MOXapHBIMHU W3BemaresiMu crpuHkiepHoro tuma mo 'OCT P 51043. Jlapnenne B
o0y IUTENTFHOM CEeTH cienyeT noaaepkuBarh He meHee 0,25 Mlla.

C.3.8 HsBemjarenu CIPUHKJIEPHOTO TUMIA IJIi aBTOMATHYECKOrO ITyCKa YCTaHOBKH BOJSHOIO OpOLICHUs pe3epByapoB
YCTaHaBIMBATh BOJIHM3HM MECT ¢ MOBBIILIEHHOW ONAaCHOCTHIO M BO3MOYKHOTO BO3JEHCTBHA IUIaMEHH BO BpeMs IOXkapa (B MecTax
YCTaHOBKH 3allOpHO M TMpeJoXpaHUTEeNLHOM ammaparypbl, otoopa npo0, npudopos KUII). PaccrosiHue ot m3Bemareneit 1o
3alIMIIaeMOi MOBEPXHOCTH WM armnaparypbl He J0JDKHO mpeBblmarh 0,5—1 M. PaccrosHue MexIy W3BEIIATENsIMH JJOJDKHO
OBITH OT 2 J10 6 M.

C.3.9 CranuonapHbsle yCTAaHOBKM TEIUIOBOM 3aIllUTHl PE3E€pPBYapoB TOBAPHO-CHIPHEBOW 0a3bl W MPOMEXYTOUHBIX CKIIA/IOB
xpanenusa CYI' u JIBX, Haxopsmuxcs moj AaBICHHEM, B TOM 4YHCIEe U H30TepMmuueckoro xpaHeHus CYI, nomkHBI HMeTh
aBTOMAaTHYECKOE BKIIIOYEHHE YCTAHOBKH BOJSIHOTO OPOIIEHHS C 00s3aTEeIbHBIM JTyONUpPYyIONMM PyYHBIM ITyCKOM. PydHO# myck
OCYIIECTBIIAETCS KaK C MECTa BO3MOKHOTO IT0XkKapa, TaK ¥ JUCTAHIIOHHO.

C. 3.10 CranmoHapHble yCTaHOBKHM TEIJIOBOW 3alIUTHI amNapaToB KOJOHHOTO THIIA HA HAPYKHBIX TEXHOJIOTHMYECKHX
YCTaHOBKAaX JOJDKHBI UMETh TUCTAHIIMOHHBIN myck u3 nmomemnerns KUII u pydHoe BKIFOUeHHE, pacookeHHoe He Ommke 15 M
OT 3alIHII[aeMOT0 000pyIOBaHHUS.

C.3.11 ABToMaTHuUecKHil M MAWCTAHLIMOHHBIA ITyCKH YCTaHOBKM BOJSHOTO OpOIICHUS PEKOMEHIyeTcsl OJIOKHpOBaTh C
MIPEKpaIIeHHeM I0JIauy YIIIeBOIOPOIOB Ha TEXHOIOTHUECKYIO YCTAaHOBKY, CKIIaI.

C.4 TexHn4ecKHe XapaKTEPUCTUKHU IPOTHBOIIOKAPHOTO BOJOCHAOKEHHUS M KaHATM3AIUY HEOOXOIMMO OTIPEIEISTh UCXO IS U3
MIPUHSITOW CXEMBI 3aIIUTHI TEXHOJIOTMYECKOH YCTAHOBKH C YYETOM pPacyeTHOH MpPOJIODKHTENLHOCTH OXJIaXICHUS 3alHIIaeMoro
obopynoBaHusL.

ITPUJIO)KEHUE T
(pexomerndyemoe)

METO/] ONIPEJEJIEHUSI TPEBYEMO#1 BE3OIIACHOM IJIOILA U PASTEPMETU3ALIUU

Hacrosmmii MeTon npeaHa3zHa4yeH JUIs ONpeAesieHus 0e30acHOl IOy pa3repMeTH3auid 000pyI0BaHUsl 1 IOMELICHUH
(Takas TIoIIaaAb COPOCHOTO CeUeHHs MPEOXPaHUTENFHOTO YCTPOICTBA, BCKPBITHE KOTOPOIl B MPOIIECCEe CrOPaHHsl CMECH BHYTPH
000pyIOBaHUS WU MMOMEIICHHUS TIO3BOJIIET COXPAHUTH MOCICAHUE OT pa3pylieHus Wwin aedhopMalmm), B KOTOPHIX 00pararTcs
TOPIOYHE Ta3bl, KUAKOCTH WM MBLIH, CIIOCOOHBIC CO3/1aBaTh C BO3YXOM B3PBIBOOIACHBIC CMECH, CTOPAOIINE JIJAMHUHAPHO FLUTH
TypOYJICHTHO BO (DPOHTAILHOM PEXKHUME.



MertoJ1 HE pacTipoCcTpaHsIeTCsl HA CUCTEMBI, CKIIOHHBIE K JIETOHAIMY WX 00bEMHOMY CaMOBOCILIAMEHEHHIO.

T.1 CymiHocTh MeTOAQ

beszomacHyro miomanb pasrepMeTH3aldy ONPEAENAIOT IO pacdeTHBIM (OpMyJdaM Ha OCHOBE IAaHHBIX O Iapamerpax
000pynoBaHMs, TOKA3aTEISIX MTO’KaPOB3PHIBOONIACHOCTH TOPIOYHMX CMECEH, YCIOBUAX BOSHUKHOBEHHS M Pa3BUTHS ITPOIIECCa.

Merto/ yCcTaHaBIMBAET 3aBUCHMOCTh O€30MAaCHOMN IIIOMAAN pa3repMeTH3aiy OT 00beMa 000pyIOBaHMS MIIH ITOMEIICHUS U
MaKCHMAaJIbHO JIOITyCTHMOTO JAaBJIECHHsI BHYTPU HETO, JABICHUS U TEMIEPAaTypbl TEXHOJIOTNUECKON CpeJibl, TEPMOJUHAMUYIECKUX U
TEPMOKHHETHYECKHX NapaMeTPOB FOproYeH CMECH, YCIIOBUI HCTEUEHUs], CTEIIEHH TypOyJIeHTHOCTH.

T.2 ®opmyasl a8 pacyera O0e30MACHON IUIOIIATM Ppa3repMeTH3allid  TEeXHOJIOrH4ecKoro o0opyloBaHHs ¢
ra3onapoBbIMH CMeCAMU

T.2.1 besonacHyto mIomans pasrepMeTH3allK TEXHOIOTHYECKOr0 000pyJ10BaHHS C Ta30M1apOBBIMU CMECSMH OIPENEISAIOT 110
CIIEAYIOINM 0e3pa3MEepHBIM KPUTEPHAIEHBIM COOTHOLICHUSIM:

XEi-D
VEi(Tcm _1) ,

I COCYyOB, PACCUMTAHHBIX Ha MAaKCHUMAJIbHOC OTHOCUTCIIBHOC aBJICHUC B3pbIBa 1 < Tm <2 (HpI/I OIHOBPEMCHHOM

W > (T.1)

BBINIOJIHEHUH YCJIOBHS Py, > 2p’) B 3HaMeHarene Gopmyisl (T.1) comHOX)KHMTEND (T, — 1) OTCYTCTBYET, U

W > 09. XFe ~m) (T2)

VEi
IS COCYZIOB, BBIICP)KHBAIOIIMX JaBICHHIE B3phIBa B JHANA30HE OTHOCUTEIBHBIX 3HAYCHUH 2 < T, < T,

B ¢opmynax (T.1) u (T.2) npussts cienyonue o003HaueHus: (MHICKCHI 7, U, €, M OTHOCSATCSI COOTBETCTBEHHO K HAYaJIbHBIM
napameTpam, rnapamerpaM roprodell CMeCH, XapaKTepHCTHKaM TOPEHHsS B 3aMKHYTOM COCYJZlE, MaKCUMAaJbHBIM JOMYCTHMBIM
3HAUEHUSM):

p
T == OTHOCHTENHFHOE MAKCHMAJLHO JOMYCTUMOE [aBJIEHHE B COCYJE, KOTOPOE He MPUBOAMT K ero aeopMalud 1

Pi
(unm) paspyuIeHuo;
Pm — aDCOIIIOTHOE MaKCUMAaJIBHO JOIYCTUMOE JaBJEHUE BHYTPH COCYJa, KOTOPOE HE MPUBOAUT K ero aedopMaiuu u (Win)
paspyuenuto. [1a;
p; — abCONIOTHOE HavyallbHOE JaBJICHHWE TOPIOYEH cMecH B ammapare, IpH KOTOPOM IIPOMCXOMUT WHUIMHPOBAHHWE TOPEHHS,
Ila;

p' — abcoroTHOE IaBJEeHUE B IPOCTPAHCTBE, B KOTOPOE NMPOUCXOANUT MCTECUCHHE, B MOMEHT IOCTI)KEHHS MaKCHMAaJIEHOTO
JTaBJICHUS B3pHIBa BHYTPH ammapata (aTMocdepa, OydepHas eMKocTh 1 T.11.), [1a;
p . .
T, =—— — OTHOCHTEJLHOE MAKCHMMAIIHOE JIABJIEHHE B3PbIBA JaHHOM rOPIOYEii CMECH B 3AMKHYTOM COCY/IE;
Pi

P. — a0COIIIOTHOE MaKCHUMAJIbHOE /IaBJICHHUE B3PhIBA JTaHHOW TOPIOYEH CMECH B 3aMKHYTOM COCYZE ITPH HayaJIbHOM JaBJICHUHU
cmecH p;, [la;

E; — xo3ppuuueHT pacuvpeHus MpoIyKTOB CTOPAHUS CMECH;

¥ — ¢akTop TypOYJIEHTHOCTH, TMPEACTABISIOMNNA COOOH B COOTBETCTBHH C MPHHIUIIOM | yn-MmHXENbCOHA OTHOIICHHE
JEHCTBUTENILHOW IOBEPXHOCTH (DPOHTA IUIAMEHM B ammapare K HMOBEPXHOCTH C(epbl, B KOTOPYIO MOXKHO cOOpaTh MPOIYKTHI
CropaHusi, HaXOSIIIHMECs B JAHHBII MOMEHT BPEMEHH BHYTpPHU COCYia.

Komrmieke monobust W npezncrasisier co00i ¢ TOYHOCTBIO 70 MTOCTOSSHHOTO MHOXKUTEJNS TIPOU3BEICHHUE IBYX OTHOLICHUH —
3G PEeKTUBHON IJIOMAAN pa3repMeTH3alul K BHYTPEHHEH MMOBEPXHOCTH CPEPHYECKOro CoCylda paBHOTO oO0beMa M CKOPOCTH
3BYKa B ICXOJJHOM CMeCH K Ha4aJbHON HOPMaNbHOW CKOPOCTH IJIAMEHU!

W L b (R 1 (T3)
(36m0) "33 VST | M, Sy, :
TAC Ty — YHCIO «IIN»,
U — KO3DQUIHMEHT pacxoga MNPH HCTEYEHHM CBEKEH cMecH M (WIM) TPOAYKTOB CrOPAHHS YEPE3 YCTPOWCTBO

B3pBIBOpa3pekeHus (pegoXpaHuTelbHas MeMOpaHa, KilaraH, pa3repMeTH3aTop u T.11.);
F — mioma/ps pasrepMeTH3amiy (COpOCHOro CeueHns), M;
V — MaKCHMAaNBHBIH BHYTPEHHHI 00BEM COCY/Ia, B KOTOPOM BO3MOXKHO 00pa30BaHKe FOpIoUeii ra30mapoBoil CMECH, M;
R — yHuBepcanbHast ra3oBast HOCTOsiHHAs, paBHast 8314 JIx / (kmois - K);

Tui — TemIieparypa roproueit cmecu. K;

M; — MoneKyJIspHasi Macca Toproueit CMecH, KI/KMOJTb;

Sui — HOpMaJIbHasi CKOPOCTh PACIPOCTPAHEHHUS TJIAMEHH TPH HAYallbHBIX 3HAYECHUSX JABJIECHHS M TEMIIEPATyphbl TOpIOUEit
cMecH, M/c.

T.2.2 ®opmymsr (T.1) u (T.2) MoryT OBITH HCIIONB30BAHBI KaK ISl OTPENeIeHUsT 0€30IMacHON TUIOMAAN pasrepMeTn3annuu £
IpY IPOSKTUPOBAHUM aIapaToB II0 MAKCHMAaJIbHO JOIYCTUMOMY OTHOCHTEIBHOMY [JABJICHMIO B3pbIBa B HEM T, (IpsAMas

3aja4ya), Tak M JJIsI ONpEAENEeHHS MaKCUMAaJbHO JIONMYCTHMOTO Ha4aJlbHOI'O [aBJICHWS TOpIOYEeH CMecH p; 6 ammapare,
paccunTaHHOM Ha MaKCHMAJIbHOE JaBJICHHE Py, C YK€ UMEIOMINMCS COPOCHBIM JIIOKOM IUTOLIaabi0 F, HalpuMmep NpH aHallu3e
aBapuii (oOpartHast 3amaqa).

T.2.3 ®opmymnst (T. 1) u (T.2) oxBaThIBaOT BeCh JUana3oH BO3MOXKHBIX JABJICHHH B 000pY/OBaHUU C Pa3InYHON CTEIICHBIO



HEerepMeTu4HOCTH 1 <7, < T, .

T.2.4 TounocTh onpeneneHus AuameTpa cOpocHOro ceueHus o uwxeHepHoiM popmynam (T.1), (T.2) B cpaBHeHHU ¢ TOYHBIM
KOMITBIOTEPHBIM pPEIIeHHEM CUCTeMBI U] (epeHINaIbHBIX YPAaBHEHNI TUHAMUKH Pa3BUTHS B3pbIBa cocTaBisgeT okono 10 %.

T.3 CreneHs BIAMSAHMS PA3JUYHBIX NMAapaMeTPOB Ha 0e30NMACHYI0 IUIOIIAJAL PA3repMeTH3ALMH TeXHOJIOIM4ecKOro
000py10BaHHUS € ra30NAPOBBIMU CMECAMH

T.3.1 B HacTodIeM MeToJie peaau30BaH MOAX0M K pacyeTy MU0 COPOCHOTO CeYeHHMs, 3aKII0YAIONIUICS B YUeTe BIHIHHA
Pa3MYHBIX MTApaMETPOB M YCIOBHI Ha 0€30MacHyIo IUIONIAa] b pasrepMETH3aMH MOCPEACTBOM COOTBETCTBYIOIIETO M3MEHEHUS
3¢ QeKTUBHOTO 3HAUEHHS (aKTopa TypOyIeHTHOCTH (OTHOIIEHHE (PaKkTopa TypOYIEHTHOCTH K KO PHUIIMEHTY pacxoa).

T. 3.2 Pacuer Oe3omacHOW TJIOIIAAM pa3repMETH3alMU POBOAWTCSA, KaK TPaBWiIO, IsI HanOoliee OMAacHBIX
(OKOJIOCTEXHOMETPUYECKOIO COCTaBa) cMecel, eClii He JOoKa3aHa HEBO3MOXKHOCTb WX O0pa3oBaHHs BHYTPH 3alHIIAeMOTO
oOBeKTa.

T.4 3aBucumocth (pakTopa TYpOYJIEHTHOCTH OT YCJIOBHH Pa3BUTHS B3PHIBA B TEXHOJIOTHYECKOM 00OPYIOBAHMH C
ra3onapoBbIMH CMeCSMHU NMPH TOYEYHOM HCTOYHHMKE 3a:KUT AHUS

T.4.1 3aBucumMocTh (akTopa TypOYJEHTHOCTH OT YCJIOBHU pPa3BUTHSI TOPEHHsI, UCXOJs M3 CETOIHSIIHEr0 YPOBHs 3HAHUM,
MOXKET OBITh IPEJICTaBIeHa ISl OJIBIX OOBEKTOB (OPMYIIOi

_ F Te =Ty
X—(1+aiV) 1+02'W a3+a4~ﬁ . (T4)

THe a;, a, dz d;— SMIHAPHYECKUE KO PHUIUEHTHI, onpeaenseMble mo tadmmme T.1.

Ta6nuua T.1— Dmmupuueckue Ko3GHUIMEHTS! A pacueTa hakTopa TypOyIeHTHOCTH

VYcnoBust pa3BUTHSI TOPEHUSI Omnupudeckue Ko3hOUIMEHTHI

aj a) as ay
O6mwem cocyna V nol0 M, crenenb HerepmernaHoctr | 0,15 4 1,0 0,0
F/V** 10 0,25
O6bem cocyma V 10 200 v°, 1 <m < 2:
HAYaJbHO OTKPHITHIC COPOCHEIC CEUCHUS 0,00 0 2,0 0,0
HAYaJbHO 3aKPHITHIC COPOCHBIC CCUCHUS 0,00 0 8,0 0,0
OGwem cocyna V 10 200 M°, 2 <) <m,. :
HAYaIBHO OTKPBITHIC COPOCHBIC CCUCHHUS 0,00 0 0,8 1,2
HAYaIBHO 3aKPBIThIC COPOCHBIC CCUCHHS 0,00 0 2,0 6,0
O6bem cocyaa V 1o 10 M*; cTeneHb HerepMeTHIHOCTH
F/V®7 110 0,04; Hamiane cOGpocHOro Tpy6GOnpoBoa,
1<m,<2:
0e3 OpOoIIEeHHS NCTEKAIOIINX T'a30B 0,00 0 4,0 0,0
C OpOIIEHHEM HCTEKAIOIINX T'a30B 0,15 4 1,0 0,0

D Jlns oTcyTcTByIOMMX B TaGmHIe YCIOBHil Pa3sBUTHS TOPEHMS, HATIPHUMEp T OGOpYHOBAHHS
o6BeMoM Gosee 200 M*, hakTop TypOyIEHTHOCTH ONPEAENIIOT KCIEPTHO. B Takux cinyuasx (00beKTHI
o6beMoM Gosee 200 M’, 0OBEKTBI C BHYTPEHHHMH JIEMEHTAMH M CTPYHHBIM H APYTHMH BHIAMH
3a)KMT'aHUsl, a TaK)Ke WHEPUUOHHBIMU COPOCHBIMH 3JIEMEHTaMU M T.II.) OIpejelieHne Oe30macHOn
IJIOIAU pasrepMEeTHU3alUH CIeAyeT OCYIECTBILATh C UCIOIb30BAHIEM IPOrPaMM pacueTa JUHAMUKH
B3pBIBA

JI71st OTTBIX anmapaToB 06beMoM Metee | M° hakTop TypOyIeHTHOCTH } cocTaBmsieT ot 1 10 2.

C poctoM oGbema ammapata (aKTOp TypOYJNEHTHOCTH yBEIMUHBACTCA M Ul MONBIX AlapaToB o0beMOM OKomo 10 M’
COCTaBIIAET OT 2,5 110 5 B 3aBHCHMOCTH OT CTeleHH HerepmeTHusocTH (otHomenwue F/V **7 ) anmapara.

Jlnst cocynoB o6bemMom g0 200 M° pasnuuHOii GOpMBI ¢ HE3HAYMTENBHBIMH BCTPOCHHBIMH BHYTPh SEMEHTaMH (HaKTop
TypOYJICHTHOCTH HE MPEBHIIIALT, KaK MPAaBHIIO, 8.

T.4.2 Bnustaue popMer anmapara

Jnst anmapaToB ¢ COOTHOLIEHHEM IJIMHBI K AHaMeTpy A0 5:1 MOXKHO cuMTaTth, 4To (hopMa ammapara He BIHSET Ha 3HAUCHHUE
¢dakTopa TypOYJEHTHOCTH, T.K. YBEIMYEHHE IIOBEPXHOCTH IUIAMEHH M3-3a €ro BHITATMBaHHMA 10 Qopme ammapara
KOMITEHCUPYETCsl yMEHbILIEHHEM TIOBEPXHOCTH B pe3yJibTaTe 0oJiee paHHero KacaHus IJIaMEeHH CTEHOK COCYAa.

T.4.3 BnusHue HayaabHOM repMeTH3alMHy anmapara

JIst moMBIX ammapaToB oObeMoM 10 200 M’ ¢ HAYATBHO OTKPHITHIME COPOCHBIMU CEUCHUSMH, HATIPHMEP JTFOKAMH, 3HAUCHHE
(axTopa TypOyNeHTHOCTH, KaK NPaBWIJIO, HE MPEBBIMIACT 2, JJIS allapaTroB ¢ HAYaIbHO 3aKPHITBIMH COPOCHBIMH CEUCHHSIMHU
(MeMOpaHBI, pa3repMeTH3aTopHI U T.JI.) HE TPEBHIIIAcT §.

T.4.4 BausiHue cTeneHn HErepMeTHYHOCTH anmapara F/

Vemuuenne crenenn Herepmermunoctn F/V %7 B 10 pa3 or 0,025 1o 0,25, 4TO PaBHO3HAYHO YBETHUECHHIO MIIOMIAIN
pasrepmern3anun B 10 pa3 st OAHOTO M TOTO JKe ammapara, MIPUBOANUT K BO3PACTaHHUIO (pakTopa TypOyIeHTHOCTH B 2 pasa (Iiis
anmapaToB 06beMoM okono 10 M’ ¢ 2,5 110 5).

T.4.5 BausHue MakcuMalIbHO JOIYCTHMOTO JIaBJICHHUS B ammapare (KOppeaupyeT ¢ BIUSHUEM JaBICHUs pa3repMeTH3aLuN).

IIpn yBenTMUEHHUH OTHOCHUTENBHOTO MAaKCHMAJIBHO JIOMYCTHMOTO JaBJICHHUS BHYTPM ammnapara (IPOYHOCTH ammaparta) B
muanazone 1 <m, < 2 dakrop TypOyiaeHTHOCTH He m3MeHsiercs. C pocTOM OTHOCHTEIHHOTO MaKCHMaJbHO JOIMYCTHMOTO

0,667
v

IaBJEHMS BBIIE T, > 2 (IO T, =T, ) II1 Ha4aJIbHO OTKPBITBIX COPOCHBIX CeUeHHI (PaKkTOp TYpOYIEHTHOCTH CHIDKAETCS C 2 0
m m (§



0,8, 1 Ha4anbHO 3aKPBITBIX — C 8 10 2. DTOT pe3yJbTaT coryiacyercsi ¢ (PU3NYECKHMH IPEACTaBICHUSIMH O TOM, YTO IPH
OoJIpIIeM 3HAYEHHUH IaBJICHUS, KOTOPOE BBIZIEPKUBAET arapar, MeHbIIE IJI0IMaab COPOCHOTO CEUeHHs, a CIEA0BATEIFHO, POHT
IUTAMEHH TTOJIBEPIaeTcsi MEHBIIEMY BO3MYILAIOIIEMY BO3AEHCTBHUIO.

T.4.6 BiusiHue yCIIOBHA UCTEUCHUS

Ecmun ncredenue roproveil cMecH M MPOAYKTOB CTOPaHUS OCYIIECTBISIETCS Yepe3 COPOCHOM TPpyOOIPOBO, PACIOIOKEHHBIN 32
pasrepMeTH3UPYIONIMM 3JIEMEHTOM M HMMEIOIINH IuaMeTp, NPHOJM3HTENEHO PaBHBIM IHAaMETpy COPOCHOTO OTBEPCTHS, TO
3HaueHue (pakTopa TypOyIEHTHOCTH BHE 3aBHCHMOCTH OT 06beMa cocya 10 10—15 M’ npuHIMAaeTCst paBHBIM 4 (JU1s COCYI0B CO
crenenbio Herepmernanoctn F/V %7 okomo 0,015— 0,035, Koria ocHaIIEHHE COCYI0B COPOCHBIM TPYOOIPOBOIOM ONPABIAHO
10 COOOpaKEHHSAM Pa3yMHOTO COOTHOIICHHS XapaKTEePHBIX pa3MEPOB COCy/a B TPyOONpOBOIa) P YCIOBUH T, < 2.

[Ipn ocHameHHM CHCTEMBI Pa3repMETH3ALNH OPOCUTENEM WM APYTMM aHAJIOTMYHBIM yCTPOWCTBOM, YCTaHOBJICHHBIM B
TpyOONpOBOJIE HETIOCPEICTBEHHO 3a Pa3repMETHU3aTOPOM IS TTO/IauM XJIaJareHTa B MCTEKAIOIIyI0 M3 ammapaTra cMech, (akTop
TypOYJICHTHOCTH TPUHUMAETCS TAKUM JK€, KaK IPH HCTEYCHHWH HEMOCPEACTBEHHO W3 ammapata B atMmocdepy. OddexT
UHTeHCHU(UKALMA TOpPEeHWs B amnmapare npu cOpoce Ta3oB uepe3 TpyOONpOBOA HCYe3aeT INpU YBEIHYECHHH aBJICHHS
pasrepmertuzarun 10 0,2 Mlla npu HagansHoM nanenun 0,1 MIla.

T.4.7 BrnusHue ycnoBUH pasrepMeTH3anuid «MTrHOBEHHOE» BCKPBITHE COPOCHOTO CEUeHHs IIOBBIIIAET BEPOSITHOCTH
BO3HMKHOBEHHsI BUOPALIMOHHOTO TOPEHHsI BHYTPH anmaparta. AMIUINTY/a B aKyCTHUECKOH BOJIHE BUOPALIMOHHOTO TOPEHHST MOXKET
nocturats +0,1 MITa. [lepemeninBanue cMecH, HapUMep BEHTWIIITOPOM, TIPUBOAUT K YMEHBIICHUIO KOJICOaHHUH 1aBIICHHUSI.

T.4.8 BnustHue npensiTCTBUN B TypOYJIN3aTOpOB

Bomnpoc o BIMAHNM pa3NUYHBIX MPENSTCTBUH, PACIIONIOKEHHBIX HA MyTH PAacHpOCTPaHEHUs IJIaMEHH, U TYpOYJIEHTHOCTH B
cMecn mepen (pPOHTOM IUIaMEHM SBISIETCS OJHUM M3 ONpElelsiomMX B BeIOOpe ¢(akTopa TypOyneHTtHocTH. HamGosee
MIPaBWIIBHBIM METOJIOM OmpesaeneHus (akTopa TypOyJICHTHOCTH NPH HAIMYMHM BHYTPH ammapara CIOXHBIX TPENsSTCTBHH U
TypOyIM30BaHHOW CMECH MOJKET CUHTAThCs METOA, OCHOBAHHBIM HAa CPaBHEHWH PacdeTHON M SKCIIEPUMEHTATBLHOM AWHAMUKHI
pocrTa aBiIeHus (3aBHCUMOCTH JTaBICHUE — BPEMSI).

Nmerommecs TaHHBIE YKA3bIBAIOT, YTO YCKOPEHUE IIAMEHN Ha CIIENNAIBHBIX MPETSITCTBUAX JOCTUTAET X ~ 15 u Ooree yxe B
cocynax oosemoM okoio 10 M.

s yrmeBoOOpOJOBO3AYIIHEIX —cMece TypOyJeHTHOE pacHpocTpaHEHHe IUIaMEHH C aBTOHOMHOHM TeHepaluei
TypOyJIEeHTHOCTH BHYTPH 30HBI TOPEHHS XapaKTEPH3yeTCs] MAKCHMAIBHBIM (pakTOpOM TypOYIEHTHOCTH, OKOJIO ), = 4.

IIpy MCKYCCTBEHHO cCO3maBaeMOil M30TPONHOM TypOYIEHTHOCTH MAaKCHMajJbHOE 3Ha4eHHe (akTopa TypOyJIEHTHOCTH HpH
TOYEUHOM 3aXWIaHUM He mpeBblmacT 4—6. [lanbHeliiee yBenWdYeHHE CTENEHHM HM30TPONHOM TYpOYJIEHTHOCTH MPUBOIUT K
TalIeHUIO TUIaMEHH.

Jnst cocytoB cO BCTPOSHHBIMH W TTOJIBUIKHBIMH JJIEMEHTaMH, BIMSHHE KOTOPHIX Ha 3HaYeHUe (akTopa TypOyJIEHTHOCTH HE
MOXeET OBITh B HACTOSIIEE BPEMsI OILICHEHO, HAlIpUMEpP C UCIIOJIB30BaHMEM JINTEPATYPHBIX JaHHBIX WM 3KCHEPTHBIM METOJIOM,
BBIOOD (hakTOpa TypOyJIEeHTHOCTHU JTOJDKEH OTPAaHUYMBAThCSI CHU3Y 3HAUCHUEM ), = 8.

T.4.9 Koappuuuenr pacxoaa |

Kosddunuent pacxoma |1 SBISETCS SMIMPHYECKHM KO3()(GHIMEHTOM, YYHMTHIBAIOIIMM BIIMSHUE DPEAIbHBIX YCIOBHUH
WCTEYEHHS Ha PacxXo/l rasa, ONpeAeIeHHbIH N0 H3BECTHBIM TEOPETUYECKUM MOZEIBHBIM COOTHOILICHUSIM.

st mpeoXpaHUTeNbHBIX MEMOpaH 1 pa3srepMeTH3UPYIOLINX YCTPOMCTB ¢ HEMOCPEACTBEHHBIM COPOCOM TMPOIAYKTOB CrOPaHHS
B arMocdepy, kak mpaswio, i = 0,61. Ilpu Hammaum cOpocHbIX TpyOormpoBoxoB | oT 0,4 mo 1 (Bitowas ciydail ¢ mopaueit
XJIalareHTa B TpyOOIIpOBO HETTOCPECTBEHHO 32 MEMOPaHOM).

3HaveHne K03(h(UIMEHTa pacxoa BO3pacTaeT B yKa3aHHOM JIHAIla30He C yBEIMYEHHUEM CKOPOCTH MCTEUCHHUS M TEMITEPaTyPhI
HCTEKAIOILET0 ra3a C pocToM (hakTopa TypOyJIeHTHOCTH.

[Ipoussenenne koadunmenTa pacxoga Ha IUIONIAAL pa3repMeTH3annu WF mpencraBiseT coOoi 3((GEeKTHBHYIO IUIOMIAb
pasrepMeTH3aIny.

T.4.10 Amnanor mnpumanuna Jle Ilarenpe-bpayna CormacHo kpurepuanbHOMy cooTHomeHuo (T.1) oTHocuTenmpHOE
N30BITOYHOE [TaBIICHUE

2

(rm —D~| | (T.5)

uF

TeopeTudeckue M 3KCIEPUMEHTAIbHBIE HCCIEJOBAaHMS IPOIECCA CTOPaHHs raza B HETEPMETUYHOM COCYJE IO3BOJIMIH
ycraHoBuTh aHajor mpunimma Jle Illarenbe-bBpayHa: razoguHamuka ropeHus raza B HET€pMETHYHOM COCYJE pearupyeTr Ha
BHEITHEE M3MEHEHHE YCIOBUI NMpOTEKaHWs Mpolecca B TOM HAlpaBJICHUH, MPH KOTOPOM 3(PQEKT BHEUIHETr0 BO3ACHCTBUS
ocnabnsiercsi. Tak yBenmuueHne ¢ 1eNbl0 CHIKEHHS JaBJIeHHs Iutomany pasrepmernsanun F, 10 pa3 B cocyne o0beMoM nopsiaka
10 M compoBoxnaeTcs yBemmueHHeM (akTopa TypOymmsamuu B 2 pasa. dusmueckoe 00bSICHEHHE HAOMIONAEMOTO SBJICHHS
JIOCTaTOYHO ITPOCTOE: C YBEIMIEHHEM IUIOMIAAN pa3repMeTH3alliy BO3pacTaeT BO3MYyIIaloliee Bo3ieiicTBIE Ha (PPOHTE IITaAMEHH.

M30bITOHOE TaBIICHIE KOPPETHPYET COMTACHO KpUTepHaabHOMy cooTHomernio (T.5) ¢ oTHoueHneM (¥ / [1)°, a He IPOCTO .
Kak moxasamm uccienoBaHus, yMEHBLICHHE pa3Mepa sSYelHKd TypOyJIM3HMPYIOIIEH pEeIIeTKH, NPHBOIIIEH K BO3PACTAHHUIO
¢axTopa TypOynmzauuu B 1,75 pasza (c 8 no 14), conpoBoXkIaeTcsl CyIIECTBEHHO MEHBLIMM YBEIWYEHHEM OTHOIISHHS ) /[ —
stk B 1,11 paza. CkazaHHOE HEOOXOAUMO YUUTHIBATH MpH (haKTope TypOYIEHTHOCTH ), > 5.

T.5 Onpenenenne HOpMaJbHON CKOPOCTH PACNIPOCTPAHEHMs NIAMEHH M TEPMOJINHAMHYECKHX IapaMeTpoB

T.5.1 HopmanbHast CKOpPOCTh XapaKTEpH3yeT PEaKkIHMOHHYIO CIIOCOOHOCTH TOPIOYMX Tra30BBIX cMeceil Nmpu (QpOHTaIbHBIX
pexxuMax ropeHusi. Hanbosee MepCrieKTHBHBIM SBISIETCST 3KCIIEPUMEHTAIBHO-PACUETHBI METO ONTHMH3ALUH, TTO3BOJISIONINI
OTIPENENSITh HOPMAIBHYIO CKOPOCTh B OOMOE MOCTOSIHHOTO 00BeMa B IIMPOKOM JAWAlla30HE TEMIIEpaTyp W JaBieHni. Meron
nznoxen B 'OCT 12.1.044.

Bxonsmas B xputepuansasle cootHomerus (T.1) u (T.2) B cocraBe xoMiiekca AHOpMalbHasE CKOPOCTh PacpOCTpaHEHUS

IIaMCHH Sui IIpyu JaBJICHUU U TEMIIEPATYPE, COOTBETCTBYIOIUX HAYAJy PA3BUTUA ITPOLIECCAa TOPCHUA, MOKET OBITH OIpeaciiCHa

9KCMEPUMEHTAIIBHO MJIM B35Ta U3 HAyYHO-TEXHUUYECKOM JNTEepaTyphl, MPOLIEAIIEH OLEHKY JOCTOBEPHOCTH NPUBEICHHBIX B HEM



JaHHBbIX. Ecmm JaHHBIC 110 HOpMaJ’IBHOfI CKOPOCTHU IIPpHU XAPAKTCPHBIX A TCXHOJOIMYECKOr0 MNponecca MAaBJICHUSA p U
TeMIEparype T OTCYTCTBYIOT, TO B OTPAHUYCHHOM JUANA30HE SKCTPAIOJIAIUN MOXKXHO BOCIIOJIb30BATHCA IJIS1 OLCHKHU (bOpMyJ'IOfI

n T m
p
S, :su0 — 1 = . (T6)
T
Po 0
rue Sui — M3BECTHOE 3HAYECHHE HOPMaJIbHOW CKOPOCTH MPH JABIEHUU py U TeMmeparype To;

1 ¥ M — COOTBETCTBEHHO OapHUYeCcKHi U TeMIIepaTypHBI TOKA3aTeIH.

B nmuanazone gasnenuit ot 0,04 mo 1,00 MIla u temmneparyp ot 293 no 500 K mis ctexuomeTpuiyeckux cMeceil MeraHa,
IporaHa, T'CKCaHa, I'elTaHa, alleTOHA, W30IPONaHoiIa U OeH30Jla ¢ BO3MYXOM OapHyecKuil MoKa3areilb ¢ POCTOM JaBJICHHS U
TEMIIepaTypbl CBEKEI CMECH YBEJIMUMBACTCSI U HAXOAUTCS B Ananazone ot 3,1 no 0,6. [Ipu 3HaueHUX TaBICHUS M TEMIIEPaTyphl,
OMM3KMX K aTMoc(epHbIM, OapUYeCKHi W TeMIIepaTypHBIH IOKa3aTenu I TOPIOYMX MapOBO3AYIIHBIX CMeceil MOTyT OBITh
TIPUHSTHL B TIEPBOM MTPUOJIMKEHUH COOTBETCTBEHHO paBHbIMU 72 = -0,5 1 m = 2,0.

T.5.2 Tepmogunamudeckue napamerpsl E;, .y, ONpeAensioT TepMOIMHAMHYECKUM pacyeToM, HallpuMep Ha KOMITBIOTEpax
10 U3BECTHBIM METOIUKAM.

Koadpduument pacumpenus E; paBeH mo onpeneneHnto

M;Ty,
B M, T,

i

rae Tp, 1 My, — cooTBeTcTBEHHO TeMIepaTypa i MOJNEKyIAPHAs Macca MPOLyKTOB CrOPAHIS TOPIOUeii CMECH.
1 bl

MoJeKyIIpHYEO MacCy CMECH HICATBHBIX Ta30B M, KI/MOJIb, ONIPEICIIAIOT 10 (GopMyIie

]
rae M; 1 nj — COOTBETCTBEHHO MOJIEKYJIIPHAsA Macca ¥ MOJIbHAs O j-TO KOMIIOHEHTA CMECH.
KoaddummenT pacumpeHust MOKET OBITh TAKXKE OMPEICIICH U3 MPUOIMKEHHOTO YPaBHEHUS

T, —1
E; =1+ (T.8)
Tb
Tabnmma T. 2 — Pe3yneTathl pacuera 3HA4€HUH T,Yy, Ei, Tbi U S, A7 HEKOTOPBIX CTEXHOMETPHUYECKHX I'a30MapOBBIX

cMmecel npu HavaneHOM Aasnenuu 0,1 MIla u remnepatype 298,15 K

Toprouee dopmyna | @e, % 06. | T o E; Ty, S, M/c
1

Meran CH,4 9,355 8,71 1,25 7,44 2204 0,305
IIpoman C;Hg 3,964 9,23 1,25 7,90 2245 0,320
u-I'excan CeHis 2,126 9,38 1,25 8,03 2252 0,290
u-I'enrran C;Hy¢ 1,842 9,40 1,25 8,05 2253 0,295
AneroH C;HqO 4,907 9,28 1,25 7,96 2242 0,315
Wzonpomanon C;HzO 4,386 9,34 1,24 8,00 2220 0,295
Benson Ce¢He 2,679 9,30 1,25 7,99 2321 0,360

B rtabnuie T.2 mpuBeneHbI pacCUMTAHHBIE HA KOMITBIOTEPE 3HAYCHHS TEPMOAMHAMUYECKHX MapaMeTpOB Uil HEKOTOPBIX
CTEXMOMETPUYECKUX Ta30MMapoBbIX CMECEed B MPEIMOIOXKECHUH, YTO MPOAYKTHl CrOpaHHs COCTOSAT U3 CleAyrommx 19
KOMIIOHEHTOB B ra3oBoii ¢aze: H,, H,O, CO,, N,, Ar, C, H, O, N, CO, CHy, HCN, O,, O;, OH, NO, NO,, NH;, HNO:;.
CrexuomeTpudecKasi KOHIICHTPALUS TOPIOYETro P, B BO3AyXe CPEIHEH BIKHOCTH OIPE/IelsuIach M0 U3BECTHOH hopmyiie

Per = & > (T.9)
484458 +1
rae f — crexuoMeTpuyeckuii K03 GHUIMEHT, paBHBIA KOJIMYECTBY MOJIEKYJ KACIOPOAa, HEOOXOAUMBIX ISl CTOPAHUS OJJHOM
MOJIEKYJTBI TOPIOYETO.

Jnsi MHOTOKOMITOHEHTHBIX CMeCel M CMecel, IIPOBEACHHE PacyeToB M0 KOTOPHIM IO TEM HJIM MHBIM MPHYMHAM BBI3BIBAET
TPYAHOCTH, OTpE/IeIeHHe MaKCUMAIIbHOTO OTHOCUTEIBHOTO JAaBJICHUSI T, a CIIeIOBATEIbHO, U KO PHIMEeHTa paciupenus E; 1o
¢dopmyie (T.8) nmporoast mo cootBercTByOMIEeH MeToauke [OCT 12.1.044.

T. 6 @opmyasl 1Jsi pacyera 0e30MacHOIl MJIOIIAJAM pa3repMeTH3ald O00OPYIOBAHHS M TMOMeIIEeHHIl, B KOTOPBIX
ob0pamaercs ropwoyas nblib

T.6.1 Pacuer Oe3omacHOW IuTONmIaAM pa3TepPMETHU3AIMN HHU3KONPOYHBIX 3aMKHYTBIX OO0OJIOYEK, HE BBLAEPKHBAIOIINX
n30bITouHOE nasnenue ceeire 10 klla, mponsBoxures mo Gopmye

F=CF, /P2 (T.10)

rae F— Oe3omacHas IDIOMIAas pa3repMeTH3ain (CyMMapHas THIOMIa b JISTKOCOPachIBAEMBIX TIOKPBITHI), M2;

C — xoHcTaHTa, onpeaensemas o tabmume T.3;

Fy — muioma > BHyTPEHHEH TTOBEPXHOCTH 3aMKHYTOH 000I0UKH, M7,

Pmax u — MaxkcUMalbHO JOIyCTUMOE H30BITOYHOE JABJICHHE B3pPbIBA MbUIM B 3aIIUINIAEMOM OObEME TPH HAIUYUU
HcTeueHus yepe3 cOpocHble oTBepcTHs, Kla.

YpoBeHb B3pBIBOMOKAPOOIIACHOCTH MBIIM 3aBUCHT OT WHJAEKCa B3pbIBOIMOXKapoomacHocTu Ky u ompenenserca mo Tabmmie



T.4.

Ta6muma T.3 Ta6muma T.4
YpoBeHb C, xIa®’ Junana3oH 3HaueHUN UHAEKCA YpoBeHb
B3PBIBOIIOKAPOOTIACH B3PBIBOIIOKAPOOTIACHOCTH TIBLIH, | B3PBIBOIIOKAPOOIIACHOCT
OCTH TIBLIN MIla - m/c U TIBUTA
| 0,26 0<K, <20 1
2 0,30 20< K,, <30 2
3 0,51 30 <K, 3

V fiebHas Macca J1erkocOpachiBaeMOro TIOKPHITHS, KAK MPABHIIO, HE T0JDKHA IPeBbIIath 4,0 Kr/m”.

T.6.2 Pacuer O0e30macHON IDIOMIAMN pa3repMETH3AINA  BBEICOKOIPOYHBIX 3aMKHYTBIX OO0OJOYEK, HAXOMISIIMXCS TIOJ
JaBJeHHeM, OM3KUM K aTMOC(HEPHOMY, BEIIEPKHUBAIONINX M30bITOuHOE AaBineHue cebite 10 xIla, mpousBoautcs mo Gpopmyie

F=aV" (987K )°(0,01P,4 , )¢,

rzae a = 0,000571 exp(0,0197 Pg,);

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

¢ =-0,687 exp(0,00223 Py );

K,,— wHzekc B3pbIBonokapoonacHocTy by, MIla - m/c;

P, — n30bITOUHOE NaBieHNE BCKPHITHS cOpOCHOTO ceueHws, kl1a;

V — 00BbeM 3alluinaeMoi eMKOCTH, M.

O6nacTp npumeHeHus pacyera 1o ¢opmye (T.11)

L/D<35;

1 <V <-1000;

10 < Pmax u <200;

5 <K, <60;

Pou > 55

Pmaxu - Py >5

95 < P; < 120,

rne L, D — coOTBETCTBEHHO JIMHEWHBIH U MONEPEYHBIN pa3Mepbl 000JI0UKH, M;

P; — abcontoTHOE HayajdbHOE JABJICHUE IOpIOYEl CMECH B ammapare, MPU KOTOPOM MPOMCXOAUT MHULIMUPOBAHHE TOPEHHS,
klla.

V1enbHAs Macca 3alOPHOTO SIEMEHTa, KaK IPABHIIO, He T0JDKHA IPeBOcXoauTh 12,0 kr/m”. TIpu HEOGXOIMMOCTH YCTAHOBKH
COpPOCHBIX KaHAJIOB HMX IHaMeTp AOJDKEH OBITh He MeHee IuaMeTrpa COpPOCHOTO OTBEPCTHSl NMPH MHHUMAJbHOW JUIMHE M
KOJINYECTBE M3TM00B. Y CTaHOBKAa COPOCHOTO KaHaJIA IIPHBOIUT K CYIIECTBEHHOMY POCTY TpeOyeMoi BETMUUHEI Pmax u.

T.7 ®opmyabl 1A pacyera 0e30MACHONH IUIOIIAAU pa3repMeTH3ANNU O00OPYAOBAHMSA WU TOMeEIIeHUH, B KOTOPbIX
o0pamanTcsi THOPUIHBIE CMECH

Jlis TuOpuaHON B3pHIBOONACHOM CMeCH (TOPIOYEro rasa ¢ TOproyel MbUTBI0) pacueT BexyT mo Oojiee OmacHOil KOMITOHEHTE
(0ObI4HO razy).

Mpumep

Hannble s pacueta

TexHomOrHUecKHii anmapar o6beMoM 12 M paccunMTaH Ha MakcHManbHOE M30BITOuHOe nasnenme 0,2 MIla (abcomoTHoe
nasnenne 0,3 MIla) n npenHasHaueH Jusd paObOTHI MPH aTMOC(EPHOM JaBIEHHH C COJEpXKallel aleToH PeakIMOHHOM Maccow.
Amnmapar umeer pybamky oborpesa (80 °C). Heobxoanmo ompenenuTsh Oe30macHylo IUIoONaas pasrepmernsanuu. HopmanabHas
CKOpOCTh paclpoCTpaHEeHHUs IUIaMEHH HanOoJiee ONMacHOW CTEXMOMETPHUCCKOHM alleTOHO-BO3AYIIHONW CMECH IpH aTMoc(hepHOM
nmaBineHun u temmepatype (298 K) cocraBmser 0,32 wm/c. CnemoBarempHo, mipu Temmeparype B ammapate 80 °C (353 K)
MaKCHMallbHasi HOpMallbHasi CKOPOCTh PAacIpOCTPaHEHUs IIaMeH! B cooTBeTcTBHU C (T.6)

S, =0,32 (353/298)* m - ¢ ~ 0,45 m/c.

JUIsL CTEXHMOMETPHUYECKON aIlleTOHO-BO3IYITHOM cMecH . = 9,28; E; = 7,96; M; = 58 - 0,05 + 28 - 0,95 = 29,5 kr/momnb. Tak kak
T, = 0,3/0,1 = 3 mnpesblmmaer 3HaueHWe 2, TO JJIsI BBIUMCIECHUs O€30MIaCHOM IUIOMIAIM pa3repMETH3alMU BOCIIOJIB3YEMCS
KpuTepuambHeIM cooTHomenrneM (T.2). Bripaxxenne mns xomruiekca momooust W B coorBerctBuu ¢ (T.3) m ompeneneHHBIMEI

3HA4YCHUSAMU Sui u Mi MOKET OBITE 3aIIMCaHO B BUAC

1 uF o [8314-353 1

W = . . ~
336-314 120667 295 045

e F— miomas pasrepMeTH3aIim, M.

CrenoBarenbsHo, KputepuasibHoe cooTHouteHue (T.2) oTHocuTeNnbHO F MOKHO 3anHcaTh B BHIE

le.%.w:qm.l},ﬁ

w28 /796 U
C yBeIMUEHHEM CTEIeHH HEerepMeTHUHOCTH cocyaa obbemoM okomo 10 m* F/F*7 or 0,025 mo 0,25 3mauenue daxropa
TypOyseHTHOCTH Bo3pactaetT ot 2,5 mo 5. Ilpeamonoxum, aro x 2,5 mpu p = 1. Tlpu 5TOM MUHHMaJbHAs TIIONIA[Ib
pasrepmermsaun F = 0,175 M, a suaunt F/V"%7 = 0,03. Iocnennee moaTBeps/aet, uro 3HaueHne (akTopa TypOyIeHTHOCTH
BBIOpaHO TpaBWIbHO. JleficTBUTENBHO, ecii Obl MBI IPEATNIONOXKUIIN, YTO ¥, = 5, TO MOJYYMJIN OBl CIMIIKOM HU3KOE JJIS TaKOH
crerenn TypOynentHocTH 3Hadenne F/V%7 = 0,06 (Bmecto 0,25). Wtak, GesomacHas UIOMALb Pa3repMETH3AINH COCTABIISET B
nauHOM cirydae 0,175 M%, 4To paBHO3HAYHO COPOCHOMY OTBEpCTHIO AHameTpoM 0,47 M.
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IIPUJIO)KEHUE Y
(pexomenoyemoe)

TPEBOBAHUS K IPOTUBOITO)KAPHBIM ITPET'PAIAM

¥.1 K npoTuBomnoxapHbIM IperpagaM OTHOCAT IMPOTHUBOINOXAPHBIE CTEHBI, MEPErOPOJIKH, MEPEKPHITHS, 30HBL. TaMOypbI-
LITIO3BI, IBEPH, OKHA, JTFOKH, KJIAITaHbl.

OO0nacTh MpUMEHEHHs NPOTHBOIOKApHBIX nperpay ycranosieHa B CHull 2.01.02 wactu 2 [I]. V.2 Tunsl npoTHBONOXAPHBIX
nperpag ¥ MX MUHHMAIbHBIE TPEebl OTHECTOMKOCTH CclielyeT NpHHUMaTh 1o Tadmune Y.l. IlpoTuBomoxapHbie CTEHHBI,
MePErOPOAKH, TEPEKPHITHS, KOHCTPYKIMH IPOTHBONOXKAPHBIX 30H M TaMOYpOB-ILIIO30B, a TaK)Ke 3allOJHEHHE CBETOBBIX
IIPOEMOB B IPOTUBONOKAPHBIX IPErpanax JOKHBI BEITOIHATHCA U3 HETOPIOYUX MaTEPUAIIOB.

Tabmima ¥.1
[TpoTuBOIIOXKAPHEIE TPETPAIBI Twur npoTHBOIOKaPHBIX MUHUMAaIBHBIN TIpeen
TIperpaj Win X SJIEMEHTOB OTHECTOMKOCTH
MIPOTHUBOIIOXKAPHBIX
TIperpas win ux
JIEMEHTOB, 9

[IpoTuBOIIOXKapHBIE CTEHBI 1 2,50

2 0,75
[IpoTuBoOIIOXapHBIE IEPETOPOIKU 1 0,75

2 0,25
[IpoTuBoIIOXKapHBIE TEPEKPHITHS 1 2,50

2 1,00

3 0,75
[IpoTuBoMOXapHbIEe ABEPH U OKHA 1 1,20

2 0,60

3 0,25
[IpoTuBomnosxapHsie BOPOTA, JIIOKH, 1 1,20
KJIalaHbl 2 0,60
TaMOypbI-1LTIO36I
OneMeHThI TaMOYPOB-IILTI030B:
MIPOTHUBOIIOKAPHBIE IEPETOPOJIKH 1 0,75
TIPOTUBOIIOKAPHBIE TIEPEKPHITHS 3 0,75
MIPOTHBOIIOKAPHBIE IBEPH 2 0,60
[IporuBomosxapHsie 30HHI (cM. 3.13) 1 -
OJeMeHTHI POTHBOIOKAPHBIX 30H:
MIPOTUBOIIOKAPHBIE CTEHBI, OTACIISIOIINE 2 0,75
30HY OT ITOMEIIEHHUI MOKAPHBIX OTCEKOB
MIPOTUBOIIOKAPHBIE TIEPETOPOIKH BHYTPH 2 0,25
30HBI
KOJIOHHBI - 2,50
MPOTUBOIOXKAPHBIE IEPEKPHITUS 3 0,75
3JIEMEHTHI TOKPHITHSA - 0,75
Hapy>KHbIE CTEHBI - 0,75

JomyckaeTcst B IPOTUBOMOXAPHBIX BEPSIX M JIOKaxX IEPBOTO U BTOPOTO TUIIOB IPUMEHATH IPEBECHHY, 3alIUIICHHYIO CO BCEX
CTOPOH HETOPIOYMMH MaTepHallaMH TOJIIMHONH HE MEHee 4 MM WM IIOJBEPTHYTYIO TTTyOOKOW NMPONMTKE aHTHIHPEHAMH WU
IpyTOil OTHE3aIIUTHOW 00paboTKe, obecreunBalomiell ee COOTBETCTBHE TPEOOBAHUSAM, NPEABABISIEMBIM K TPYXHOTOPIOYAM

MaTepHanam.
Jomyckaercst B KadecTBE MPOTHBOIOXKAPHBIX INPUMEHATh IEPETOPOAKHM W3 THIICOKAPTOHHBIX JIMCTOB C KapKacoM W3
HETOPIOYMX MAaTepUalioB, C IPEIEeIOM OTHECTOMKOCTH He MeHee 1,25 4 muis meperoponok mepBoro tuma u 0,75 4 — g

MEPEropo0K BTOPOTO THMA. Y3Mbl CONPSDKEHHS 3THX IEPEropofoK C IPYTUMH KOHCTPYKIMSAMH JIOJDKHBI HUMETh Mpenes
oruecroikoctu He MeHee 1,25 1 0,75 4 COOTBETCTBEHHO.

V.3 TIlpeagen OrHECTOWKOCTH NPOTHUBOMOXKAPHBIX JBEped W BOpoT cheayeT ompeaenste no [OCT 30247.2, a
MIPOTHBOIOXKAPHBIX OKOH, MokoB M KinamaHoB mo I'OCT 30247.0 u I'OCT 30247.1. Ilpu 3TOM mpeaenbHble COCTOSIHUS IO
OTHECTOMKOCTH JUIsi OKOH XapaKTEPH3YIOTCSl TOJBKO OOpYIIEHHEM M MOTeped IUIOTHOCTH, a Ul MPOTHUBOIIOXKAPHBIX ABEpei
TU(TOBBIX MIAXT — TOJBKO TEIION30IMPYIOIIEH CIOCOOHOCTHIO 1 ITOTEPEH MIIOTHOCTH ABEPHOTO TOJIOTHA.

VY.4 B npoTHBOIIOXapHBIX CTEHAX MEPBOTO W BTOPOTO THUIIOB CIIEIyeT MpeayCMaTpUBaTh MPOTHBOIOKApHBIE IBEPH, BOPOTa,
OKHA ¥ KJIalaHbl COOTBETCTBEHHO ITEPBOTO M BTOPOT'O THIIOB.

B mpoTrBOnOXapHBIX MEPEropoaKax MEpBOTO THIA CIEAYeT MPeAyCMAaTPUBATH NMPOTHUBOIIOKAPHBIC IBEPH, BOPOTA, OKHA H
KJIAIIaHbl BTOPOTO THIIA, & B MPOTHBOIMOXAPHBIX IMIEPETOPOAKAX BTOPOTO THIIA — IPOTHBOIOXKAPHBIC IBEPH M OKHA TPETHETO
THUTIA.

B npoTHBOIOXKapHBIX MEPEKPHITUAX IEPBOTO THIIA CIIEAYET MIPUMEHITH IPOTHBOIOKAPHBIE JIFOKH U KJIallaHbl IEPBOTO THIIA, a



B IIPOTHUBOMOXKAPHBIX MEPEKPHITHSIX BTOPOTO M TPETHETO THIIOB — ITPOTHBOIIOKApHBIE JIIOKK M KJIallaHbl BTOPOTO THIIA.

V.5 TIpoTHBOMOKapHBIE CTEHBI TOJDKHBI ONUPATHCS Ha (PyHIAMEHTHI WM (DyHIaMEHTHBIE OalIKi, BO3BOANTHCS HA BCIO BBICOTY
3[1aHNS, TIepeceKaTh BCE KOHCTPYKINH U 3TaXKH.

[IpoTnBOMIOXKAapHBIE CTEHBI MAOIYCKAETCA YCTaHABIMBATh HEMOCPEACTBEHHO HAa KOHCTPYKIMM Kapkaca 3[JaHus WIH
COOPYXCHHUSI, BBIMOJHEHHBIE M3 HETOPIOYNX MaTepuaiioB. IIpu 3TOM mpenen OrHeCTOMKOCTH KapKaca BMECTE C €r0 3all0OTHCHHEM
U y37IaMU KpEeIUICHUH 10JDKeH OBITh HE MEHee TpeOyeMoro Ipeziea OTHECTOMKOCTH COOTBETCTBYIOIIErO THIIA IPOTUBOINOKAPHOMH
CTEHBI.

V.6 IIpotuBomoxkapHble CTEHBI TOJDKHBI BO3BBIIIATHCS HAJX KpOBIEH: He MeHee yeM Ha 60 cM, ecnu XOTsS OBl OIWH U3
9JIEMEHTOB YepJavyHOro WM OecyepIaqHOr0 MOKPBITHS, 32 HCKIIFOUEHHEM KPOBJIH, BHITIOJIHEH U3 TOPIOYMX MaTepHajloB; HE MeHee
yeM Ha 30 CM, €CiM BJIEMEHTHl YepJavyHOro WM OecuepAadHOro IOKPBHITHS, 32 HCKIIIOYEHHEM KpOBJIH, BBINOIHEHBI M3
TPYAHOTOPIOYHX MaTEPUAIIOB.

[IpoTnBoOIIOXKapHBIE CTEHHI MOTYT HE BO3BBIIIATHCS HAJ KPOBIEH, €CIIM BCE 3JIEMEHTHl 4YepJadyHOro WM OecuepAavdHOIo
TIOKPBITHS, 38 UCKIIIOUEHHEM KPOBJIH, BBHITIOJIHEHBI U3 HETOPIOYHX MaTepHasIoB.

VY.7 TlpoTHBOMOXXapHbIE CTEHBl B 3[aHUSX C HApY>XHBIMA CTEHAMH, BBHITOJHEHHBIMH C INPUMEHEHHEM TOPIOYMX HIIH
TPYAHOTOPIOYHX MAaTEPHAIIOB, JOJDKHBI IIEPECEeKaTh 3TH CTEHBI M BBICTYIIATh 33 HAPY)KHYIO IUNIOCKOCTh CTEHBI HE MeHee 4eM Ha 30
CM.

[Ipn ycTpoiicTBe HAPYKHBIX CTEH M3 HETOPIOYHMX MaTEPHANIOB C JICHTOYHBIM OCTEKJIEHHEM NPOTHBOIIOKAPHBIE CTEHBI JJOJKHEI
pasnensath ocrekyieHne. [Ipu aTom omyckaercsi, 4To0bI IPOTHBOIOKApHAsl CTEHA HE BBICTYIAJA 32 HAPY>KHYIO TNIOCKOCTh CTEHBI.

V.8 Ilpu paszneneHHu 37aHHS Ha IOXKapHBIE OTCEKH HMPOTHBOIIOXKAPHOH MOJDKHA OBITH CTEHa Oosee BBHICOKOTO M Oosee
HIMpPOKOTO oTceka. JlomyckaeTcs B HapyKHOM YacTW NPOTHBONOXKAPHOW CTEHbI pa3MellaTb OKHAa, ABEPH M BOPOTa C
HEHOPMHPYEMBIMHU TIPe/ielaMi OTHECTOMKOCTH Ha PACCTOSIHUM HaJl KPOBJIEH MPUMBIKAIOIIET0 OTCEKa HE MEHEe 8 M 110 BEpTHUKAIIN
U HE MeHee 4 M OT CTEH 10 TOPU3OHTAJIH.

VY.9 B npoTuBOIIOXapHBIX CTEHAX AOIYCKAaeTCs yCTpauBaTh BEHTWIALHOHHBIE M JHIMOBBIE KaHAIBI TaK, YTOOBI B MeCTax MX
pa3MelIeHHs pe/ieN OTHECTOMKOCTH MPOTHBOIIOKAPHOH CTEHBI C KaXI0H CTOPOHBI KaHala ObUT HE MeHee 2,5 4.

V. 10 IIpoTuBomnoxapHble MEPErOPOAKH B ITOMEIIEHUAX C MOJBECHBIMH ITOTOJKAMHU JOJDKHBI Pa3lelsTh MMPOCTPAHCTBO HAJ
HUMH.

V.11 Ilpu pazMeneHu MpOTUBONOKAPHBIX CTEH WM IPOTHUBOMNOXKAPHBIX INEPErOPOJOK B MECTaX MPUMBIKAHUS OAHOM YacCTH
30aHUS K JPYTOM IMOJ YIJIOM HEOOXOAWMO, YTOOBI PAcCTOSHHE MO TOPH3OHTAIN MEXIy ONMMKaHIINMK TPaHSIMH IPOEMOB,
pAacIONOKEHHBIX B HAapY)XKHBIX CTEHaX, OblII0 HE MeHee 4 M, a yYacTKH CTCH, KapHH30B M CBECOB KpBIII, NPUMBIKAIOIINE K
IIPOTHUBOIIOKAPHOM CTEHE WIIM MEPEropojKe Mo YoM, Ha JUIMHE He MeHee 4 M ObUIN BBINTOJHEHBI U3 HETOPIOUMX MaTepHAaJIOB.
[Tpu paccTosiHUM MEXTY YKa3aHHBIMH IIPOEMaMH MeHee 4 M OHM JOJDKHBI OBITh 3aIl0JIHEHBI IPOTHBOIIOKAPHBIMU JBEPIMH HIH
OKHaMH BTOPOTO THIIA.

VY. 12 IIpoTtuBomokapHble NEPEKPBITHS JOJDKHBI TPHUMBIKATH K HApYXXHBIM CTE€HAaM, BBINOJHEHHBIM W3 HErOpIOYHX
MarepuanoB, 0e3 3a30poB. [IpoTHBOMOKapHBIE TEPEKPHITHS B 3[JaHUSAX C HAPY>KHBIMH CTEHAMH, PaclpOCTPAHSIOIINMU OTOHB,
WJIN C OCTEKJICHUEM, PACIIONIOKEHHBIM B YPOBHE TIEPEKPBITHS, IOJDKHBI ITEPECEKATh 3TH CTEHBI M OCTEKIICHHE.

V. 13 Jlonyckaerca B ciayyasx, npexycMorpeHHbix B CHull 2.01.02 wactu 2 [1], mis paszneneHus 3[aHds Ha HOXKapHbIE
OTCEKH BMECTO MPOTHUBOMOKAPHBIX CTEH IIPelyCMaTpUBaTh NPOTUBOINOKAPHBIE 30HBI IIEPBOTO THIIA.

[IpoTnBoOmOX)apHast 30Ha MEPBOTO THIIA BBHIOIHAETCS B BHJIE BCTABKH, Pa3JeIAIOIICH 3MaHHE 1O BCeH IMMpPHHE (IJIHHE) U
BbIcoTe. BerTaBka mpeacTaBisieT coO0OH 9acTh 37aHus, 00pa30BaHHYIO NPOTHBOINOKAPHBIMH CTEHAaMH BTOPOTO THIIA, KOTOPBIE
OTZETISIFOT BCTABKY OT IMOXKapHBIX oTcekoB. IlInprHa 30HbI 10mKHA OBITH HE MeHee 12 M.

V.14 B nomemnieHusX, pacloloXKEeHHBIX B MpeAenax MPOTHBONOXKAPHOI 30HBI, HE JOMyCKaeTcs MPUMEHSTb WM XPaHUTbH
TOPIOYHE Ta3bl, JKUIKOCTH U MaTepHalIbl, a TAKKe MIPEAyCMaTpUBATh MIPOLIECCHI, CBI3aHHBIE C 00pa30BaHHEM TOPIOYUX MbUICH.

Jomyckaercst B MOKPBITHH TPOTHBOIOKAPHOW 30HBI MPUMEHSTh YTEIUTUTENb U3 TPYJHOTOPIOYMX MaTepHajioB U KPOBIIO M3
TOPIOYHMX MaTEPHUANIOB C YU4ETOM TpeboBaHuil ¥.6.

B npoTuBONOKapHBIX CTEHAX 30HBI IOITYCKAETCsl YCTPOHCTBO ITPOEMOB NP YCJIOBUH MX 3aIIOJIHEHUS B COOTBETCTBUH C Y. 17.

V. 15 KoHCTpyKTUBHBIE pEIIEHNUs IPOTUBONOKAPHBIX 30H B COOPYKEHHAX caexyeT npuHuMats no CHull 2.09.03 [2].

VY. 16 IIpotuBomOXXapHble CTEHBHI M 30HBI JOJDKHBI COXPAHATh CBOM (YHKIMH TIPH OJHOCTOPOHHEM OOpYIICHUH
TIPUMBIKAIOIIUX K HUIM KOHCTPYKIHH.

Y. 17 B 0OpoTHBONOXApPHBIX MpErpajax [OMyCKaeTcs MpeaycMaTpuBaTb NPOEMbl MpPU YCIOBHHM HX 3alOJHEHHS
MIPOTHBOIIOKAPHBIMHU ABEPSIMH, OKHAMH, BOPOTAMH, JIIOKaMH 1 KJIAIIaHAMH HJTH TIPH YCTPOHCTBE B HUX TaMOypoBILTI030B. O0mas
IUTOIIA/(b IPOEMOB B MPOTHBOIOXKAPHBIX TPETPaAax, 32 UCKIIOUEHHEM OTpaskACHUN TH(TOBBIX IIAXT, HE TOJDKHA MPEBBIIIATh 25
% ux momany. [IpoTHBoNnOXapHbIE IBEPU M BOPOTA B MPOTHUBOMOXKAPHBIX MPErpaaax NOKHBI UIMETh YIUIOTHEHUS B TIPUTBOPAx
U TIPUCHOCOOIIEHNUS [T caMo3aKpbIBaHus. [IpoTuBoOIOXKapHbIE OKHA JOJKHBI OBITh HEOTKPBIBAIOILIUMHUCSL.

V. 18 IIBepu TaMOypOB-IILTIO30B CO CTOPOHBI TOMEILEHHH, B KOTOPBIX HE MIPUMEHSIOT M HE XPAHSAT TOPIOYHE ra3bl, KUIKOCTH
W Marepuaibl, a TaKke OTCYTCTBYIOT NPOLECCHI, CBSI3aHHBIE C OOpa30BaHMEM TOPIOYMX TBUIEH, JOIYCKAETCS BHITOJIHATH U3
TOPIOYHMX MaTEpPHAJIOB TOJIIMHONW He MeHee 4 cM U 0e3 mycToT. B TamMOypax-1uiro3ax cieayeT mpeaycMaTpiBaTh OO BO3IyXa
B cootBercTBUM co CHulI 2.04.05 [3].

V. 19 [IpoTHBOMIOXKapHbBIE CTEHBI, 30HBI, a TAK)KE IPOTHBOIIO)KAPHBIE IEPEKPBITHS TTEPBOTO THUITA HE JIOITyCKaeTCsl epecekaTh
KaHaJlaM{, IIaXTaMH W TpyOONpoBOJaMH IJIsi TPAHCIOPTUPOBAHUS TOPIOYMX Tra30- W MBUIEBO3MYLIHBIX CMECEH, TOPIOYHX
KHUJKOCTEH, BEIIECTB U MAaTEPHUAIIOB.

¥.20 B mecrax mepecedeHus] NPOTUBONOXKAPHBIX CTEH, MPOTHBOIOXKAPHBIX 30H, & TaK)Ke MPOTHBOIIOXKAPHBIX MEPEKPHITHH
MIEPBOTO THIIA KaHAJAMH, IIaXTaMHd M TPyOONpOBOAaMH (3a HMCKIIOYEHHEM TPYOOIIPOBOJOB BOJOCHAOXKEHUS, KaHAIHM3AINH,
MIApOBOTO M BOASHOTO OTOIICHUsS) [UIs TPAHCIIOPTHPOBAHUS CPell, OTIMYHBIX OT yKa3aHHBIX B Y. 19, cienyer mpeaycMaTpuBaTh
aBTOMAaTHYECKHE YCTPOICTBA, IPENOTBpPAINAIOIINE pPACIPOCTPAaHEHHE MPOAYKTOB TOpEHHs [0 KaHajgaM, [IaxTaM |
TpyOONpPOBOIaM TPH MOXKApE.

V.21 Orpaxnaromniyie KOHCTPYKIUH JTH(TOBBIX MIAXT, MOMENIEHUS] MAIMHHBIX OTAEIECHUH TU(PTOB, KAHAJIOB, IAXT ¥ HUII JJIs
MPOKJIQJIKK KOMMYHHKAIMHA JIOJDKHBI COOTBETCTBOBATH TPEOOBAHMSM, NPENBSIBISIEMBIM K IMPOTHBOIOXKAPHBIM TEPEropoIKaM



MIEPBOTO TUMA U NEPEKPBITUSIM TPETHETO TUIIA.
[Ipy HEBO3MOXHOCTH YCTPOHCTBA B OTPaXKICHUSIX JH(TOBBIX IIAXT HPOTHBOIOXKAPHBIX JIBEpEHl clieyeT mperycMaTpuBaTh
TaMOYpPBI HIIH XOJUTBI C ITPOTHUBOIIOKAPHBIMU TIEPErOPOIKaMH TIEPBOTO THIA M IEPEKPBITHAMH TPETHETO TUIIA.

ITPUJIO)KEHUE @
(pexomeHndyemoe)

TPEBOBAHMS K OTHE3AIIIATE OI'PAKJIEHUI TEXHOJIOTMYECKOI'O OBOPYJIOBAHUSA

®.1 OrnHe3anmmra mnpeAHa3Ha4yeHA JUIs TIOBBIIEHHS (AKTHUECKOTO IpeAeia OrHECTOMKOCTH SKPaHOB, MEXaHHMYECKHX
YCTPOMCTB 3aIIUTHl TEXHOJIOTUYECKUX MTPOEMOB, (YTIISIPOB, pe3epByapoB, TPyOONPOBOIOB, 3TAKEPOK, paM, 3JIEKTPOIPOBOJIOK U
T. 1. DTa 3a]a49a BhINOJIHIETCS KOHCTPYKTUBHBIMI METOJJaMH (IITYKaTypHUBaHUEM, IPUMEHEHHEM OOJIMIIOBOK) M UCIIOIH30BAaHHEM
TEIUIO3AIINTHBIX KPaHOB U3 00JIETYEHHBIX COCTaBOB (IIOKPHITHS, BCIYYHNBAIOIINECS KPACKH U JIAKH).

@.2 Bri0op afieKBaTHOTO METOJIa OTHE3AIIUTHl KOHCTPYKIMH, KOHKPETHOTO OTHE3aIUTHOTO MaTepualia Wik cOCTaBa CileayeT
MIPOBOANTH C YYETOM KOHCTPYKTHBHBIX, O3KCIUTyaTallMOHHBIX, TEXHOJIOTHYECKHMX W TEXHHUKO-PKOHOMHUYECKHX (PaKTOPOB,
JOIYCTHMOM BEPOSITHOCTH OTKA30B OTHE3AIINTHI.

@®.3 B TeXHHWYECKHX YCIOBHSIX HA HCIOJb30BAHMWE OTHE3AIIMTHBIX ITOKPHITHH JOJDKHBI OBITH YCTAHOBJICHBI CIEIYIOIIHE
XapaKTEePUCTUKU:

- THII 3aIIUIaEMON KOHCTPYKIIMU U €€ PacIoj0KeHHE B IPOCTPAHCTBE;

- TpeOyeMBbIii IpeieTl OTHECTOMKOCTH 3aIIMIIIaeMOT0 3JIEMEHTa, OTBEYAIOIIEro pacueTHON aBapuy;

- TpeOyemblii CpOK OKCIUTyaTallid OTHE3alllMThl, NPUHAMAaeMbIi pPaBHBIM CpPOKY OJKCIUTyataluu oOopynoBaHus (10
KalMTAIFHOTO PEMOHTa) MWIM YCTaHABIMBAaGMBIH 3aKa34MKOM C YYE€TOM KOHKPETHBIX YCIOBHH (YHKIIMOHHPOBAHUS
00opyIoBaHuUS;

- BUZBI Harpy30K, IEHCTBYIOMNX Ha 3aIlUINAaeMbIi 3JIEMEHT (CTaTHUECKHE, TUHAMHYECKNE, CEHCMUYECKHE);

- TEMIIepaTypHO-BIQ)XHOCTHbIE YCJOBUS OKCIUTyaTalldM W NPOM3BOJICTBA pabOT IO OTHe3alluTe, BJIaro- W
aTMOC(hepOoCTOHKOCTh OTHE3ALIUTHOTO COCTaBa M MaTepuana,

- CTEIICHU arpecCHBHOCTH OKPY’KaIOIIEH Cpebl M0 OTHOLICHUIO K OTHE3alIUTe M MaTepHally KOHCTPYKINH, a TAKXKE CTCTICHH
arpecCHBHOCTH MaTE€pHaIa OTHE3ANUTHI IO OTHOIICHUIO K KOHCTPYKIINH;

- JOIMYCTHMOE YBEIHMUCHUE HArPy3KH HAa KOHCTPYKIIMIO 33 CYET MacChl OTHE3AIINTHI;

- 9KOJIOTHYECKHUE U 3CTETHYECKUE TPEOOBAHUS K OTHE3ALINTE.

BeI60Op ONTHMANBHOTO COCTaBa OTHE3AIUTHI CIEAYeT MPOBOAUTH C y4eTOM TpeOOBaHMSA SKOHOMHYECKOH 3((eKTHBHOCTH
cucteMbl oxkapHoi Oe3zomacHoctu coriacHo ['OCT 12.1.004 (1.4) wim u3 ycioBUs HOPMHPOBAHUS TPENELHON BEPOSTHOCTH
BO3HMKHOBEHHSI Pa3BUTHIX T0XKAapOB, YCTaHABIMBAEMOW HOPMATUBHBIMU JIOKYMEHTAaMH Ha COOTBETCTBYIOIUE TEXHOJIOIHYECKHE
MIPOLIECCHI.

@®.4 Jng orHe3amMTHl TEXHOJOTMYECKOTO0 000pyHoBaHUS S(GQEKTUBHBI BCITyYHBAIOIINECS MOKPBITHS, COYETAIOIINE
TEIUIOTOTJIONIAIOIINE 1 TEIUION30JIMPYIOIINE CBOWCTBA, TPEOOBAHMS K KOTOPBIM H3JI0KEHBI HIXKE.

@.4.1 TpeOoBaHMS K SKCIUTyaTallHOHHBIM XapaKTEPUCTHKAM

®.4.1.1 TlokpeiTHE NOMKHO pa3padaThHIBATECI W COOTBETCTBOBATH TEMIIEPATYPHO-BIAKHOCTHBIM YCIOBHSAM OTHOTO U3
BapHaHTOB, IPMUBEICHHBIX B Tabnmie @. 1.

Tabmuma O.1
BapuaHT sKcrtyaranuuu TemnepaTypHO-BIIa)KHOCTHBIE YCJIOBHS
YHHBepcabHBIN Temneparypa + 50 °C. OTHocHTeNnbHAS BIAKHOCTD
BO31yxa 10 98 %
CoopyskeHue ¢ MCKyCCTBEHHBIM KIIMMAaTOM Temneparypa or 5 mo 35 °C. OrHocurenbHas

BJI&XKHOCTH Bo3ayxa 110 80 %

Jlonmyckaercsi ~ KpaTKOBPEMEHHOE  TOHMKECHUE
TemnepaTypsl (B TedeHue yerbipex daco) 1o 0 °C u
MTOBBIIIICHUE BIAKHOCTH J10 98 %

@.4.1.2 OusnKo-MexaHMYECKHUE CBOMCTBA OTHE3ANMTHOTO BCITyYMBAIOLIETOCS IOKPBITHS TODKHBI 00€CTIeYMBaTh COXpPaHEHUE
€ro paboToCIIOCOOHOCTH B YCIIOBUSIX BO3JCHCTBHS:

- BUOpaIMK ¢ aMIUTUTY0i BUGpOycKoperuii 1o 30 m/c’ B auamasone uactot ot 0,5 10 100 I'Ii, MEXaHHYECKHX yIapoB C
MaKCHUMaJlbHOM aMIUIMTyZoH wumnyiasca n0 150 m/c? (omHOKpaTHOE BO3melicTBHe). DopMa WMITyIECa— TpPEYTOJIbHAS.
JnmurensHoCTh UMITyJibea oT 5 10 10 Mc. JITUTeNnbHOCTh HapacTaHHs UMITyJIbca — 1 Mc.

@.4.1.3. OrHe3amuMTHOE MOKPHITHE JOIDKHO 0OecIeYnBaTh TPAHCIOPTUPOBAaHKE B YKYIIOPKE BCEMH BHIIAMH TpaHCIOpTa 0e3
OTPaHUYEHUS] CKOPOCTH M PACCTOSIHUSI.

@.4.2 Texaudeckne TpeOOBAHUS

®.4.2.1 TlokpeiTHE [ODKHO oOOecmeYnBaTh TpeOyeMble OTHECTOHKOCTh 3allWINaeMBbIX KOHCTPYKIMA ¥ Tpemeisl
pacnpocTpaHeHus orHs o HuM B coorBeTcTBuU co CHull 2.01.02 [1] u ipyruMu HOpMaTUBHBIMH TOKYMEHTaMH.

@.4.2.2 TTokpsITHE JODKHO OTBEYATh TPEOOBAHUAM, IPUBEACHHBIM B Tabmume ©.2.

Tabmumna d.2

OCHOBHOI1 TTOKa3aTeNb 3HaueHune MeTox UCTIBITAaHNI
1 TIpoyHOCTH TUIEHKH NpH yaape mo mpubopy Y-1A, cm, He|20 I'OCT 4765




MEHee

2 Anresus 10 METOAY penieT4aThIX HaJpe3oB, Oaur, He MeHee |1 I'OCT 15140

3 TBepmocTh IUIEHKH IO MasTHHKOBOMY npubopy M-3, ycn.|0,15 I'OCT 5233

ell., He MeHee

4 KosbdunmeHT BCIydnBaHusI, pa3, HE MeHee 10 Cornacuo ©.4.4

@.4.2.3 TlokpsiTHE NOKHO OBITH rprbocToikuM 1 GyHrImuaHbM 1o ['OCT 9.049 u T'OCT 9.050.

@.4.3 T'apaHTHIHBINA CPOK

@.4.3.1 I'apaHTHITHBINA CPOK XpaHEHUS MOKPHITHA — HE MeHee 6 Mec (B KOMIIOHEHTaX, B YKYTIOPKeE).

®.4.3.2 T'apaHTHHHBIA CPOK CIyOBI MOKPHITHS, HAHECEHHOT'O Ha KOHCTPYKLHIO, TOJDKEH OBITh paBEH PacuyeTHOMY CpPOKY
SKCILUTyaTaluu 000pyIoBaHus (10 KalUTaIbHOTO PEMOHTA), HO He MeHee 10 Jer.

["apanTHIHBII CPOK MOATBEPIKAAETCS METOAOM YCKOPEHHBIX KIMMAaTHYECKUX UCITBITAHUH.

@.4.4 Meron npoBepkH Kod((HUIIMEHTa BCITyYHBaHHUS OTHE3AIIUTHOTO OKPBITUS

®.4.4.1 Ko>pduupeHT BCIlyuUBaHUS ONPEAEISIOT IyTEM BCITyYMBAHUS TOKPBITHS, HAHECEHHOTO TONIIMHOW 1 MM Ha
MeTaJUIMYECKYI0 IuacTuHy pasmepoM 100 x 100 mm.

@.4.4.2 BeryurBaHue MOKPBITHS MPOBOIAT B TepMoiikady ¢ BbLaepxkkod obpasua npu temmeparype 600 °C B teuenue 5
MHUH.

®.4.4.3 KosddurmeHT BermyunBanus K. OIPEICISIFOT KaK OTHOIICHHE TOJIIMHBI BCITyYEHHOTO CJIOS /i K UCXOTHOU TOJIIIHHE
TTOKPBITHSA /.

Ky =h /h.

M3MEpPEHHE TOJNIIMHBI CIIOS /iy MPOBOAAT INTAHTEHIMPKYJIEM B Tpex cedeHmsx oOpasma. Kosddummentsr BcmyumBaHus
OIIPEIeIIAIOT KaK CpeHeapru(PMETHIECKOE TPEX H3MEPEHHUH.

@.4.4.4 TpeOoBaHMs NPUIIOKESHUSI HE PACTIPOCTPAHSIOTCS HA 000PYAOBaHME CHELUATBHOTO Ha3HAYCHHS: 000pYIOBaHHE JJIst
MIPOU3BO/ICTBA M XPAaHEHUs] B3PHIBUATHIX BEILECTB, XPAHCHMS TOPIOYMX MPOSYKTOB CHELMAIBHOTO HAa3HAUEHMs, 3aIlUTHBIX
COOPYKEHUI rpaXkTaHCKOW 0OOOPOHBI  T. II.

IIPUJIO’KEHUE X
(pexomerndyemoe)
SAIIUTA TEXHOJIOI'HTYECKHUX IMTPOLIECCOB YCTAHOBKAMHU NMOXKAPOTYIIEHU S

X. 1 Be1bop oreTymamux BemecTB U COCTABOB [T TYIICHHUS MTOKapOB HEOOXOIUMO MPOBOIUTE B COOTBETCTBUH C TAaHHBIMH

Tabaumel X. 1.
TexXHUKO-IKOHOMHYECKOe OOOCHOBAaHHE MPUHITOTO PELICHHs IOJDKHO 0a3MpOBaThCS HA aHANM3E MOXKAPHOW OMACHOCTH C
y4eToM (PU3UKO-XUMHUYECKUX CBOMCTB 0OPAIIAIONIMXCS B TPOM3BOACTBEHHOM MPOIIECCE BEIIECTB M MAaTEPUAIIOB.

Tabmuna X.1— Kiaccudukauus noxapos

Knacc XapakrepucTuKa roproueii cpeapl win | PekoMenayemblie orHeTyianiie cocTaBbl U
noxapa ropsmero o0bexTa cpencTBa
A OObIYHBIE TBEpHbIE TOpIOYME MaTepHaiibl|Bce BUABI OTHETYIIAMX CPEACTB (TONBKO
(mepeBo,  yromb, Oymara, pe3WHA,|Ha HAYaJbHOW CTAgUM), BOJOICHHEIC
TEKCTWIbHBIE MaTEPHAIIbI U JIp.) OTHETYIIAaIMe  BEIeCTBa, BOJAa  CO
CMauyMBaTEISIMU
B loproune xuakocTn W TuIaBsimUecs: npu|PacnbuieHHas BOJIa, BCE BUJIBI
HarpeBaHWM MaTepHasibl (Ma3yT, OCH3WH,|BOMONEHHBIX COCTABOB, COCTaBBl Ha
JaKW, Maclla, CIUPT, CTEapWH, KaydyK,|OCHOBE  TaJIOTCHAIKWIOB,  ITOPOIIKH,
HEKOTOPHIE CHHTETHYECKHE MAaTepHalbl M |ra30a3p0o30JIbHbBIE COCTABBI
ap.)
C loproune ra3el (Bomopon, ameTwieH, |l 'a30Bble cOCTaBbI: HHEPTHBIC Pa30aBUTEIH
YTIIEBOAOPOIBI U Jp.) (N, CO,), rajoreHoOyriIeBOJ0pOIbI,
MOPOLIKH, BOJA a3pO30JBHOTO pacibuia ¢
JobaBkaMu U 0e3, BOJa KaK CPEICTBO
OXJIQXKJICHUS, Ta30a9PO30JIbHBIE COCTaBbI
D Meraiubl ¥ ux cruiaBbl (Kanuid, Hatpuil,|[lopomkn (mpu crokoiHOI mojgade Ha
AIIOMUHNH, MarHui) TOPSIIYIO TIOBEPXHOCTH)
E O06opynoBaHue O] HATIPSHKCHHEM [Mopormkw, CO,, XJII0HEI,
ra30a3p030JbHBIE COCTaBbI

X.2 Tun u mapameTpsl yCTAaHOBOK MOXKApOTYIICHUS CIEIyeT BBHIOMpATh B COOTBETCTBHH C ACHCTBYIOIIMM HOPMAaTHBHBIM
JIOKyMEHTOM MO HPOTHUBOMOXAPHOM 3allluTe 3AaHUA M COOpPYKEHUH. PexoMeHIyeMblil MepedeHb HOPMAaTUBHOIO JTOKyMEHTA
npuBeeH B Tabimie X.2.

Tabmauma X.2



Tum ycraHOBOK Ornerymamiee BemectBo [ Crioco0 moxapoTyIIeHus HopmaTuBHBIH
(coctan) JIOKyMEHT
VYcTaHoBKH BogsiHoro [Boma  (kommaktHast u|[lo mmomamu, moxanbHblil[[TOCT P 50680;
MOKapOTYIIEHUS pacribuIeHHas ) O IUIOIIAAH I'OCT 12.3.046;
CHulI 2.04.09 [4];
YcTaHOBKH napoBoro | BoxgsHoit map OO6bemMHbII I'OCT 12.3.046
TIOKApPOTYIICHUS
YcTaHoBKH neHHoro | PacTBOpEI ITo mnomanu, noxanpHe|ITOCT P 50800;
TIO’KapOTYIIIEHUS neHooOpa3oBaTesnei mo twromay, JokaubHbH |['OCT 12.3.046;
o o0semMy CHulI 2.04.09 [4];
CHulI 2.11.03 [5]
VYcTaHoBKH Orxerymiamye ITo momamu, mo oovemy,|I'OCT 12.3.046;
MIOPOILKOBOIO MOPOLIKOBEIE COCTaBbl  |JIOKaNbHBIH 1o momany, [ ['OCT 26952
TTOYKapOTYIICHHS JIOKJIBHBIH 110 00beMy
VYcTaHoBKH razoBoro |I"a3oBEIe coCcTaBbI O60wemusblii, nokanbHbI | [TOCT P 50969;
TTO’KAPOTYIIICHHUS 1o 00BeMy I'OCT 12.3.046;
CHulI 2.04.09 [4]
YcTaHOBKH Anspozomu coneii | O6beMHBII I'OCT 12.3.046;
a’pO30JIHHOTO IIEJIOYHBIX u CHulI 2.04.09[4];
TIO’KapOTYIIIEHUS IETIOYHO3EeMENbHBIX HIIb 21-94 [6]
METaJJIOB
IIpumeuanne — JlomycKaloTCsl K NPUMEHEHHIO YCTAaHOBKH II0JKapOTYILICHHUs, HE OTPaKCHHBIC B

JAHHOM TIPUJIOXKEHHUM, MO Pa3pelIeHHI0 OPraHOB TOCYAApPCTBEHHOIO IOXKAapHOTO Haa3opa Juls
KOHKPETHOT'O T€XHOJIOTHYECKOr0 Ipoliecca

IIPUJIO)KEHUE 1]
(pexomenoyemoe)

TPEBOBAHMSI K CPEJICTBAM INOKAPHOM CBSI3U U CUTHAJIU3ALIUM

II.1 ITpownsBoxacTBEHHBIE, aAMWHHUCTPATHUBHBIC, CKIAJCKHE W BCIIOMOTATEIbHBIC 3[aHWS, HAPYKHBIC YCTAHOBKH, CKJIAJBI
(mapku) U CIMBOHAIUBHBIE 3CTAKa/Abl JOJKHBI OBITH 000PYOBaHbI U3BEIIATEISIMU SIIEKTPHUECKOM MMOKapHOI CUTHATU3ALUH [T
BbI30Ba IIOKAPHON OXPAHBI.

L. 2 M3BemaTeny 3JeKTPUIECKON MOKapHONW CUTHAIM3AINH OOIIIeTo Ha3HAUSHHS CIeAyeT YCTaHABINBATH!

- UIst 31aHKi Kateropuii A, b u B — cHapyxu 31aHuii y BRIXOJJOB Ha paccTOSIHUM He Ooliee yeM uepe3 50 m;

- Ha HapYXHBIX YCTAaHOBKAax W OTKPBITHIX CKJIajax kareropuit A, b u B — mo nepumerpy ycraHOBKH, CKiana He Oojee yem
yepe3 100 m;

- Ha CKJaaax (Mmapkax) rOpIOYMX I'a30B, JETKOBOCIUIAMEHSIONIMXCS M TOPIOYHX JKUAKOCTEH - 10 IepuMeTpy 0OBaJIOBaHUS HE
6o1nee yem uepe3 100 m;

- Ha CIMBOHAJMBHBIX ACTaKaJaX CXKIKEHHBIX YTIIEBOJOPOAHBIX Ta30B, JIETKOBOCIIAMEHSIOMINXCS W TOPIOYNX JKHIIKOCTEH —
gepe3 100 M, HO He MeHee BYX (Y JIECTHUI] U 0OCITy )KUBaHUS SCTaKa).

Pyunsle moxapHble W3BELIATENM YCTAaHABIMBAIOT HE3aBUCHUMO OT HaJW4YMs HM3BELIATENIed aBTOMATHYECKOW MOXKapHOM
CUTHAIIM3ALUH.

0.3 W3Bemarenu 3JIeKTPUUECKON MOXKapHOW CHUTHATM3AIMK OOIIEero Ha3HA4YeHHs CIIEAyeT paclojlaraTh Ha PACCTOSIHUU HE
MEHEee 5 M OT rpaHMIbl YCTAaHOBKHU HJIM 0OBaJIOBAaHMS CKJIAJIa.

I1.4 ITpuemHBIE CTAaHIIMK MOXAPHON CUTHAJU3AIMU CJIEAyeT YCTaHABIMBATh B 3aHUX HOXKAPHBIX JETIO.

1. 5 [Tpon3BoACTBEHHBIE U CKIAJCKHE 3[aHUsl TOJDKHBI OBITH 000PY/I0BaHBI ABTOMATHUECKHMH CPEJICTBAMHE IT0KAPOTYIICHHS
U CHUTHalM3aluu o moxape B cooTBercTBUM co CHull, nepeunsmu, yTBepkaeHHBIMH MUHHCTEpCTBAaMH M BeJoMcTBamu ¢ I'Y
I'TIC MBI P®, T'occtpoem PD, u npyrumMu HOpMaTUBHBIMH JOKYMEHTAMHU.

HIPUJIOKEHUE L
(obsi3amenvhoe)

METO/I PACYETA MHAUBUJYAJBHOI'O U COLIMAJIBHOI'O PUCKA JJIS1 TIPOU3BOJCTBEHHBIX
3JIAHUI

1.1 CymHocTs MeTOAA

HacTosmuit MeTo ycTaHaBiIMBaeT MOPAIOK pacueTa HHAUBHIYaJbHOIO M COLMANBHOrO pucka A mnepconana. III.1.1
[NokazaTeneM OLlEHKH WHIUBHIYAIFHOTO M COLUAIBHOTO PHUCKA JUIS EPCOHAIa Ha OOBEKTaX SIBISIETCS BEPOSITHOCTD BO3/ICHCTBUS
P, ontacubIx dakropos noxkapa (OPII), nepeuens kotopsix onpeznenen [OCT 12.1.004.

II. 1.2 BepositHocTh Bo3aekicTBus O®DII onpeaensroT i MOKapOONaCHOM CUTyallH, IpU KOTOPOH MECTO BO3SHUKHOBEHUS
IoXKapa HaxOWTCS Ha TIEPBOM 3Take BOJIM3HM OJTHOTO M3 IBAKYallMOHHBIX BBIXOJIOB U3 3/IaHUS (COOPYKEHHUS).

II1.2 OcHOBHBIE pacyeTHbIE 3aBHCHMOCTH

II1.2.1 YpoBeHs obecnieueHust 6€30MMaCHOCTH JIOICH IPH MOXKapax OTBEUaeT TpeOyeMoMy, eCITu:



Q, <Qj, (I1.1)

rie Qp — HOPMHUpPYEMBIi HHIMBUIYATbHbIN pUcK, Qp = 10° rox’™;

Q, — pacueTHbII UHANBHYaIbHBIA PHUCK.

HopMupyeMbIii HHIMBHLYalbHbIA PUCK Q) NMPUHUMAIOT B COOTBETCTBHH ¢ HACTOSIIMM CTaHIapPTOM.

[I1.2.2 PacueTHBIH HHIUBUIYATBHBIN PUCK Q, B KAXKIOM 31aHUH (TIOMEIICHIH) PACCUUTHIBAIOT IO opMyIie

QB - Qn Pnp (1 - Po) (1 - PnA3)~ (H-Iz)

rae Q, — BEpOATHOCTB MOXapa B 3IaHUH B TOT;

P, — BEpPOATHOCTE MPUCYTCTBHUS JIOJIEH B 371aHUM, IPH paboTe:

0,33 — B o;iHY CMeHY;

0,67 — B 1BE CMEHBI;

1,00 — B Tpu cMeHBI;

P, — BeposITHOCTB 3BaKyaluu JTr0el;

P,; — BeposATHOCTH 3 PEKTUBHOIN paOOTHI TEXHUYESCKUX PEIICHHUH MPOTHBOMOXKAPHON 3aIIIUTHL.

111.2.3 BeposaTHOCTH 3BaKyanuu P, paccuuThiBaroT mo hopmysie

P,=1-(1-P,5)(1-Pyp). (I1L.3)

rae P, — BeposATHOCTH 3BaKyalluH MO IBAKyallHOHHBIM My TsIM;

P, — BEPOSTHOCTH 3BaKyallMu IO HAPYKHBIM HBAKyal[MOHHBIM JIECTHULIAM, NIEPEX0/IaM B CMEXKHBIE CEKIUH 3AaHUS.

I1.2.4 BeposarHocTs P, paccuuTsiBatoT mo gpopmyie

Tl b <tgn <ty +Tnr
,ecnu ty <Tgy <ty +Ty,,

TH.B

Pon =70999, ecu t, +71,, <tg;,

0, ecnu t, >1q,;

IZe Tg; — BpeMs OT Hadajga MoXapa A0 OJOKMPOBAHMS 3BAaKyallMOHHBIX ITyTE€H B pe3ysbTaTe paclpOCTPAaHEHUS HA HUX

O®II, umMeroImux npeaeTb-HO JOIMYCTHMEIE UL JIFO/ICH 3HAYCHUS, MUH;
t, — pacueTHOe BpeMs IBaKyalluH JIIOJEH, MUH;
Ty, HHTEpBAl BPEMEHH OT BOZHHUKHOBEHU MT0OXKapa [0 Hadana 3BaKyalluy JIIOJEH, MUH.

PacuetHOe BpeMs 3Bakyaluu JIIOJEH U3 MOMELECHUI U 3[JaHUN YCTaHABIMBAIOT 110 PACUETy BPEMEHH ABMKEHUS OJHOTO WU
HECKOJIBKUX JIIOZICKAX TTOTOKOB Yepe3 IBaKyallMOHHBIE BEIXOBI OT HanOoJIee yaIeHHBIX MECT pa3MEeLIeHHsI T IeH.

[Ipn pacyere Bech ITyTh IBIKEHHWS JIFOJCKOTO ITOTOKA MOAPA3NENSIOT Ha ydYacTKH (IPOXOA, KOPHUAOP, JBEPHOH MpoeM,
JIECTHUYHBIA Mapil, TaMOyp) JUTMHOH /; 1 mupuHO# §;. HauambHBIMI ydacTKaMu SIBISTIOTCS TPOXOJIBI MEXKY pad0YNMH MECTaMH,
o0opyzmoBaHUEM, psIAMH Kpecel | T. 1.

[Ipn ompexneneHNM pacdyeTHOTO BPEMEHM IMHY W IMUPUHY KaKAOTO YYacTKa MyTH 3BaKyalWd IPHHUMAIOT IO TPOEKTY.
JUTMHY TyTH 1O JIECTHHYHBIM MapIlaM, a Tarkke MO MaHIycaM M3MEpSIoT MO JUIMHe Mapmia. JJIHHy IyTH B IBEPHOM Ipoeme
MPUHUMAIOT paBHOH Hymio. IIpoem, pacmoiioKeHHBIM B CTeHe TommmHoi Oonee 0,7 M, a Takke TaMOyp CledyeT CUHMTaTh
CaMOCTOATENBHBIMU YIaCTKAMU TOPU30HTAILHOT'O ITyTH, UMEIOIINMH KOHEUHYIO JAJIHUHY /;.

PacueTHoe Bpems 3BaKyalMu JTIOAEH t, CIEIyeT ONPEAENATh KaK CYMMY BPEMEHH JIBHKEHHS JIFOJICKOTO MOTOKA 110 OTAEIBHBIM
ydJacTKaM ITyTH t; o GpopmyIie

tp =t + tz + t3 +,...- + ti, (H_IS)

rze t; — BpeMsl JBIKEHUS JIFOJICKOTO IIOTOKA Ha MEPBOM (Ha4aJIbHOM) yYacTKe, MHH;

ty, t2, t3 ,..., t; — BpeMs JBIKEHHSI TIOACKOT0 MIOTOKA Ha KaXI0M U3 CIELYIOLINX I0CIIE IePBOro y4acTKa MyTH, MUH.

Bpemst 1BrkeHHs JII0CKOTO MOTOKA T10 TIEPBOMY y4YacTKy IyTH t;, MHH, pacCUNTHIBAIOT 110 GopmyIte

[
t, =L, (LLL6)
Vi
rae l] — JJIMHA HepBOFO y‘laCTKa HyTI/I, M;
Vl — CKOpOCTL JABHWXKCHUA JIFOACKOI'O IMOTOKaA I10 FOpI/I3OHTaJ'H)HOMy HyTI/I Ha HepBOM yqaCTKe, M/MI/IH (OHpeZ[eJ'IHIOT 10

tabauue 1.1 B 3aBucuMocTH OT TIOTHOCTH D).
[TnoTHOCTB JFOCKOTO NMOTOKA HA TIEPBOM YYacTKe IyTH [ pacCUUTHIBAIOT IO GopMmyIie

N
D, = Nuf (111.7)
118
rae Ny — 4ucio JroAei Ha IepBOM y4YacTKe, Yel;
f— cpenmHss TWIOMANb TOPU3OHTAIEHOW MPOCKIIUU YEIIOBEKa, Mz, npuHuMmaemas pasHoi 0,100 — B3pociioro B JoMamrHeit
oxexne; 0,125 — B3pocnoro B 3umHel onexnae; 0,070— moapoctka;

8| — LIMpUHA IEPBOTO y4acTKa IIyTH, M.

CKopoCTh V; IBIKCHHUS JIFOACKOTO ITOTOKA Ha YYaCTKax ITyTH, CIEXYIONIUX MOCJe IIEpBOro, MprHUMAioT 1o tabmwmue 1.1 B
3aBUCHMOCTH OT WHTEHCHBHOCTH JBIDKCHUS JIFOJCKOTO ITOTOKA MO KaKAOMY M3 3THX YYAaCTKOB ITyTH, KOTOPYIO BBIYMCIISIOT IJIS
BCEX YYaCTKOB ITyTH, B TOM YHCIIE U JJIs1 IBEPHBIX IIPOEMOB, 10 (hopMyIie

i—19i-
ql — ql 1911 , (mg)
8y

rae d;, 8;_; — LIKUPUHA PACCMATPUBAEMOTO i-T'0 U NPEALIECTBYIOIIETO €My YJacTKa IIyTH, M;



q;j, 9i—] — WHTEHCUBHOCTH ABMXEHHs JIFOJCKOrO MOTOKA IO PacCMaTPHUBAEMOMY i-My M IPEAILIECTBYIOIIEMY y4YacTKaM
IIyTH, M/MUH [MHTEHCUBHOCTb JIBIDKEHHS JIOJCKOTO IOTOKA Ha IIEPBOM y4acTKe IyTH g =q;_; onpeaeisor no tabmuue I11.1 mo
3Ha4YeHUI0 D;, ycTaHOBIeHHOMY 10 hopmye (111.7)].

Ecnm 3Hauenue q; ompenensemoe 1o ¢opmyne (L1.8), MeHbIe WM PaBHO ¢y, TO BPEMS ABIKCHUS IO y4YacTKy IyTH t;,
MUH, PaBHO:

t; =— (111.9)

Vi

TIPY 3TOM 3HAYCHUSI (f1qx, M/MHUH, CIIETyET IPUHUMATD PABHBIMH:

16,5 — 115 TOPU3OHTANBHBIX MTyTeH;

19,6 — 111 IBEPHBIX IPOEMOB;

16,0 — 1151 NECTHUIIBI BHU3;

11,0— nnst 1ecTHUIIBI BBEPX.

Tabmuma 1.1 — VIHTEeHCHMBHOCTh M CKOPOCThH JIBM)KEHHMS JIIOJCKOTO IOTOKa TPH PAa3IMYHOM Ha pa3HBIX ydacTKax IMyTeH
9BaKyallU B 3aBUCUMOCTH OT IMJIOTHOCTH

ITnotHocTs | T'Opu3oHTanbHEIA | J[BepHOI JlectHuua BHU3 JlectHuna BBepx
noroka D, yTh TIpoeM,
M2/M° UHTEHCH
BHOCTb ¢,
M/MUH
Ckopocts | IaTeHCH Ckopocts | MaTencu | CkopocThb WHTeHCHBHOCTH
v, M/MUH |BHOCTb ¢, v, M/MUH |BHOCTb ¢,| Vv, M/MHH q, M/MUH
M/MHH 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
[Tpumeyanne — VIHTEHCHMBHOCTH IBIDKCHHUS B JBEPHOM IIpOEME INpH IUIOTHOCTH moToka 0,9 n
Oonee, paBHas 8,5 M/MUH, YCTaHOBJEHA UIsl IBEPHOrO MpoeMa mupuHOH 1,6 M m Oomee, a mpu
JIBEPHOM IIPOEME MEHBIIIEH IUPUHBI O HHTEHCUBHOCTH JABMKEHHS CIIEAYET ONpPEeIsTh 1o (hopmyie g
=25+3758

Ecmm 3mauenme ¢; ompenemeHroe mo ¢opmyne (L.8), Oombine (un,x TO MHPHHY S, JAHHOTO y4acTKa IIyTH CIEIyeT
YBEJIMUYUBATH HA TAKOE 3HAUCHHUE, TIPH KOTOPOM COOJIIOJAETCsI yCIOBHUE

di < Qmax (H-IIO)

IIpu HeBo3MOXHOCTH BBINONHEHUS ycnoBus (111.10) HMHTEHCHBHOCTD M CKOPOCTH IBMXKEHUSI JFOJICKOTO MOTOKA MO YYacTKy i
onpenensitor o tabmune 1. 1 npu 3nauennn D = 0,9 u Oonee. IIpu 3TOM ciiefyeT yuuTHIBATH BPEMs 33JCPKKU JBIIKCHUS
mozielt n3-3a 00pa3oBaBLIETOCs CKOMJICHUS.
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1 — Hayvano yJacrtka i
Pucynox I1I.1— CnusiHMe MI0JICKUX TOTOKOB

Tpu cnusiHUM B HAvaie y4yacTKa i JBYX W Goyiee JHOACKHX MOTOKOB (pucyHok II1.1) HHTEHCHBHOCTD IBMXKEHHUS ¢; M/MUH,
PacCUYUTHIBAKOT 11O (I)OpMyJ'Ie
_ Z%;SH , (UL11)
1
TOE ¢g;.; — VWHTEHCUBHOCTH ABMKCHUS JIFOJACKUX ITOTOKOB, CIIMBAOIINXCA B HAYAJIC yd4aCcTKa i, M/MI/IH,
81_1 — HIMpHHA YYaCTKOB IIyTHU CIIUAHUSA, M,

qi

8; — IIMpUHA PaCCMaTPHBAEMOTO yYaCTKa MyTH, M.
Ecnu 3nauenue ¢; ompenenenHoe no ¢opmyne (IL.11), Gombmie ¢, TO IUPHHY O; , AAHHOIO y4acTKa IIyTH ClegyeT

YBEIIMYMBATh HA TaKOE 3HAueHue, 4toObl cobmromanock yciorue (I111.10). B atom ciydae Bpems IBHKCHUS 1O Y4acTKy I
onpenaessitoT mo Gopmyae (111.9).

[I1.2.5 Bpems 15, BEIUUCIAIOT IyTEM pacdera JOMYCTUMOM KOHLeHTpaluu apiMa U apyrux O®PII Ha 3BakyallMOHHBIX MyTSX B
pa3InuHbIC MOMEHTHI BpeMeHH. JlomycKaeTcs BpeMsl Tg, IPHHUMATh PAaBHBIM HEOOXOIUMOMY BPEMEHH ABAKYALIUH tyg.

HeobOxoanmoe BpeMsi pacCUMTHIBAIOT KaK MPOM3BEACHHE KPUTHYECKOW Uil YeJIOoBeKa MPOAOJDKUTEIBHOCTH TIOKapa Ha
koo umment Oe3zomacHocty. llpennomaraercs, 4To KaXIbIH OMAcHBIM (hakTOp BO3AEHCTBYET Ha YENOBEKAa HE3aBHCHMO OT
TPYTHX.

Kputnueckyro npoJomKUTENbHOCTh MoXKapa Uil JIF0JEH, HaXOASIUXCS Ha dTaKe odara Iokapa, ONpeAemsioT U3 yCIOBHS
noctmxeHust omHUM u3 O®II B mo3Ta)kXHOM KOPHIOPE CBOETO MPENENBFHO AOIMYyCTUMOTO 3HaueHHs . B kadecTBe KpuTepms
OTTACHOCTH JUTSl JIFOAEH, HaXOSIIUXCS BBIIIE OYara IoXkapa, pacCMaTpUBAIOT YCJIoBHE HOCTkeHUs omHuM n3 ODII npenensaO
JIOITyCTHMOTO 3HAYEHUS B JIECTHUYHOHN KJIETKE Ha yPOBHE ATaXka IMOXKapa.

TeMneparypy, KOHIIEHTPALUIO TOKCHYHBIX KOMIOHEHTOB IPOJYKTOB FOPEHMsI U ONTUYECKYIO IUIOTHOCTH JbIMa B KOPHIIOPE
3Taxka MOXapa M B JIECCTHUYHON KIETKE ONPEACNAIOT B PE3yJIbTaTe PELICHUs CHUCTEMbl YpaBHEHHH TEIUIO-ra3oo0MeHa st
MIOMEIICHU ouara rnoskapa, Ho3Ta)XKHOT'0 KOPHUIOpa U JIECTHUYHOHN KIIETKH.

YpaBHeHHE JBIKEHUS, CBA3BIBAOIEE MTepenabl JaBICHUI Ha IIpoeMax ¢ pacxoJaMu yepe3 IpoeMbl, UMEeT BUJ

G =sign(Ap)uB(y, — y1)y2p[Ap) . (IIL12)

rae G — pacxof ra3oB yepes IpoeM, Kr/c;

[ — ko3¢ dunueHT pacxona npoema (| = 0,8 m1st 3aKpHITHIX TpoeMoB U 1 = 0,64 17151 OTKPBITHIX);
B — mmpunHa npoemMoB, M;

V3, ¥ — HIDKHSISL ¥ BEPXHSIS TPaHUILBI IOTOKA, M;

p — TUIOTHOCTh T'A30B, MPOXOAIINX Yepe3 MPoeM, KI/M';

Ap — cpenHuil B Ipefenax y,, y; nepenaj noiaHbix fasiaeHui. [1a.

HwoxHsist n BEpXHsist TPaHUIIBI [TOTOKA 3aBUCST OT MOJI0KEHHS TNIOTHOCTH PaBHBIX JIaBJICHUI

Pi —Dj
yo=—"r, (LIL.13)
gpj—pi)
e p;, p; — CTATHYECKOE JABICHHE HAa yPOBHE II0NA [-T0 U j-ro momemeHuit. ITa;
Pj,Pj — CpeaHeoObEMHbIE IIIOTHOCTH Ia3a j-M H i-M MOMELIEHHSIX, K/

g — ycKopeHHe cBOOOTHOTO MaleHHs, M/c”.

Ecim mnoTHOCTE paBHBIX JaBICHUH pacIioioKeHa BHE TPAHUI] pacCMaTPUBAEMOTO IpoeMa () < h; win yy > h,), To TOTOK B
IpoeMe TeYeT B OIHY CTOPOHY M TPaHHMIIBI IOTOKA COBIANAIOT ¢ GU3HMUSCKMME I'paHHLaMu rpoema h; u h,. [lepenax nasnenuii Ap
ITa, B 3TOM ciIy4dae pacCUUTHIBAOT IO (hOpMyIIe

Ap=p; —pj+gh; +hy)(p; —pj)/2 (LL.14)



Eciu mioTHOCTh paBHBIX JaBJICHHH pacroiokeHa B rpaHuiax moroka (h; <y, < hy), To B mpoeme TeKyT JBa MOTOKA: U3 i-TO
MOMEIICHHUS B j-€ U U3 j-TO B i-¢. HIXHUIT MOTOK MMEET TPaHUIIbI /; U Vo, TIEpenaj AaBIeHUs] Ap IS 3TOTO MOTOKA PACCUHUTHIBAIOT
o opmyie

Ap=pi-pj+ g (Yot h)(pj-pi)/2. (I 15)

HOTOK B BerHeﬁ qacTu npoeMa UMECT FpaHI/IHLI y0 nu hz, nepenaﬂ JaBJICHUS Ap, Ha, JJIs1 HETrO paCC‘{I/ITLIBaIOT I10 (l)opMyne

Ap =pi-pj+ g (hy+yo) (pj - pi)/2. (L. 16)

3HaK pacxo;[a ra3oB (BXOI[HHII/If/i B IIOMCIICHUC pacxoz{ CUHUTAKOT IIOJOXUTCIIbHBIM, BLIXOILHHII/Iﬁ — OTPI/IIIaTeJ'ILHLIM) nu

3HAUYCHUC P 3aBUCUT OT 3HAKa Mepcraiaa JIaBJICHUIA:

-lL,p=j npu p<0

psign(ap)={ PP (IL.17)
+1, p=j npu p>0.

VpaBHeHue Gaanca Macchl BLIPAKAETCS 3aBUCHMOCTEIEO

1

rae Vj — o0beM oMeIeHus, M’ ;
t — Bpems, C;
Y — CKOPOCTH BBITOPAHUS TOXKAPHON HATPY3KH, KI/C;

> G; — cyMMa pacxOfOB ra30B, BXOJSIIMX B IOMEIIECHHE, KI/C;
i

> Gy — cymMMa pacxofIOB ra3oB, BBIXOAIINX U3 TOMELICHHS, KI/C

k
YpaBHEHHUE SHEPTHHU AJIsI KOPUIOpA U JIECTHUIHOM KIETKH:
d(CypViTj)/dt=C, > TiG; - C,T; > Gy, (IIL.19)
i k

rae C,, C, — ynenbHas H30X0pHas u n3ob6apHas TemnoeMKkocTH, kJbx/(xr - K);
T, T;— TeMmepaTypa ra3oB COOTBETCTBEHHO B i-M U j-M MoMeIeHusX, K.
YpaBHeHue OalaHca Macc OTACIBHBIX KOMIIOHEHTORB IMPOYKTOB TOPEHHS U KUCIOPOIa
d(XpjpjVj)/dt=yLy + > X1 ;G; -Xp ;2Gy , (111.20)
i k

rae Xy j, X j —KOHLEHTpALus L KOMIIOHEHTOB POAYKTOB TOPCHHUS B j-M H i-M IIOMCLICHHSIX, KI/KT;

L; —xomdecTBO L KOMIIOHEHTa IMPOAYKTOB TOpPEHHs (KHCIOPOZa), BHIICIIONIETOCS (ITOTIIOMIAIONIETOCs) P CrOpaHuN
OJTHOTO KHJIOTpaMMa MOYKapHOW HAarpy3KH, KI/KT.
YpaBHeHHe OanaHca ONTHYECKOH INIOTHOCTU AbIMa

VJdMJ /dt=yD +ZpiGi _“j%Gk (I1.21)
1

A€ [Lj, [ — ONTHYECKAs VIOTHOCTH JbIMa B Jj-M U i-M nioMelneHusix, H/m;

D,, — apiMooOpasyrolias ciocoOHOCTh MOKapHOI Harpy3ku, Hit - M/kT.

Onrtuueckas IUIOTHOCTH JibIMa TNPH OOBIYHBIX YCIOBHAX CBSI3aHA C pACCTOSHHEM MPEIETbHOW BHIMMOCTH B JIBIMY
COOTHOUIEHHEM

lp=2,38/1

Bpemsi Hawana sBakyauuu Ty, AU 3JaHUH (COOpY)XeHHMI) 0€3 CHCTEM OINOBEUICHHsS PACCUUTHIBAIOT IO pPE3yJbTaTaM
HCCIIeJOBAHMS TIOBENICHNUS JIIO/ICH MTPH TI0XKapax B 3/aHUSAX KOHKPETHOTO HAa3HAYCHUSI.

[Ipy HanM4YMM B 31aHWU CHUCTEMBI ONOBEIIEHUS O TOXape Ty, NPUHUMAIOT PaBHBIM BPEMEHH CpaOaTHIBAHUSI CUCTEMBI C
Y4eTOM ee HHepUHOHHOCTH. [IpH OTCYTCTBHM HEOOXOAMMBIX MCXOHBIX JAHHBIX JJIS OTIpEIeNICHNs] BpEMEHN Havaja 9BaKyalnud B
3MaHUSX (COOPYKEHUsIX) O€3 CHCTEM ONOBEIECHHUS Ty, CIEAYET MPUHUMATh paBHBIM 0,5 MHH — /It 9TaXka rmokapa u 2 MUH —
JUTS BBIIEJI)KAIINX ITAKEH.

Ecim MecToM BO3HMKHOBEHHS IOXKapa SIBISIETCS 3aJIbHOE MOMEIICHHUE, TIe HOoXKap MOXKET ObITh OOHapy»eH OJXHOBPEMEHHO
BCEMH HAaXOJSAIIMMKCS B HEM JIIOJbMH, TO T, JOIYCKAaeTCsl MPUHUMAaTh paBHBIM Hymo. B sTom ciydae BeposiTHOCTH P,
BBIYHCIISIFOT 110 3aBHCHMOCTH

0,999, eciu ), <t5;
P,, = (11.23)
0, ecnu tp 2tus,

rue ty,s  HeoOXOAMMOe BpeMs 3BaKyalluH U3 3aIbHBIX TOMENIeHHH.

[Mpumeuanne— 3aanHusiMu (COOPYKEHHSIMH) O€3 CHCTEM OIOBELICHHS CUUTAIOT Te 3[aHusl (COOPY>KEeHHs), BOSHUKHOBEHHUE
rokapa BHYTPH KOTOPBIX MOXET OBITh 3aMEUEHO OJTHOBPEMEHHO BCEMH HAXOASAIINMHUCS TaM JIFOAbMH.

tys PACCUMTBIBAIOT JJIsI HauOoJiee ONMACHOTO BapHaHTa Pa3BHTHUS IOXKapa, XapaKTEepU3YIOIIErocs HauOOJBIIUM TEMIIOM
Hapactanus O®II B paccMarpuBaeMoM nomerneHnn. CHavyana pacCUMTHIBAIOT KPUTHYECKYIO MPOAOKUTENBHOCTD TTOXKapa ty, C,
TI0 YCIIOBHIO AOCTIKEHMS KakabiM U3 ODII npeenbHO 10ITycTHMBIX 3Ha4eHUH B 30HE peObIBaHMs JtoieH (paboueit 30He):

T10 TIOBBIIIEHHO TeMIieparype:

1/n
T B | 70—t

==+ ——
PolA (273+1t()Z

IO MOTECPEC BUANMOCTU:

¢ (I11.24)



1/n

- -1
B Vin(1,050E
th? =1—In FM , (I11.25)
A 1pBDLZ
0 MOHMKECHHOMY COJACPIKAHUIO KUCIOpOoaa:
_ 1\ /n
0 B 0,044
g = {o ol 1 , (111.26)

BLo
(—2+027)Z
\

IO KOKAOMY U3 Ta3000pa3HBIX TOKCHYHBIX MIPOAYKTOB TOPEHUS:
1/n

, (I11.27)

B vx 17

By ) I P

n
®oA BLZ

rue B— pa3MepHBIi KOMIUIEKC, 3aBUCAIINI OT TEIUIOTHI CTOPAHUs MaTepHaa i CBOOOTHOT0 00beMa MOMEIIEHHS, KT
t) — HadJaJbpHas TEeMIIepaTypa Bo3ayxa B moMemnieHu, °C;
353C,V

(1-mQ’

1 — TIOKa3aTeNb CTEeTICHH, YYUTHIBAIOIINN H3MEHEHNE MACChl BBITOPAOIIETO MaTepralia BO BpEMEHH;

A — pa3MepHBII apaMeTp, YIUTHIBAIONINHA YISIFHYI0O MacCOBYIO CKOPOCTH BBITOPAHHS TOPIOYEro MaTepHalia W IUIONanb
nosapa, Kkr/c’;

7Z— 6e3pa3MepHBbId MapaMeTp, yUUTHIBAIOIIUI HepaBHOMepHOCTH pactpenenerus ODII o BeicoTe MOMEICHHS;

(O — Hu3IIas TEIIoTa cropanus marepuaia, MJx/kr;

Cp — ynenbHas uzobapHas TerioeMKocTh raza, M/ (kr - K);

¢ — k03 PUIHMEHT TermIonoTepD;

1 — KO3 PUIIUEHT MTOTHOTHI TOPEHHS;

V — cBOOOHEIN 00BEM ITOMEILIEHMS, M ;

oL — KOA(PPUIIUESHT OTPaXKSHUSI MPEMETOB Ha Iy TSIX YBaKyallHH;

E — HavanbHasg OCBELIEHHOCTH, JIK;

Inp — npenenpHas AATbHOCTh BUAUMOCTHU B IBIMY, M;

D,, — IBIMOOGPa3yIoIas CIIOCOGHOCTh FOPAIIEro MaTepuana, Hirm*/kr;

L — ynenbHBIN BBIXOJ TOKCHYHBIX Ta30B [IPU CrOpaHUK | KT Marepuana, KI/Kr;

X— mpenenbHO JOMYCTUMOE COIEpKAHUE TOKCUYHOTO Ta3a B IIOMEIICHUH, Kr/M° XCO2 =0,11 KF/M3; Xco =1,16- 102 Kr/M3;

Xucr 23 - 10 kr/m);
LO2 — YIeNIbHBIA PacXoj KHCIOPOaa, KI/KT.

Ecmu oz 3HakoM norapugma moiryJaeTcs OTpHIaTeIsHOE Yncio, To JaHHe O®I] He mpencTaBIseT OmacHOCTH.
Z paccUuTHIBAIOT 1O (popMyIie

h h
Z=—-exp|l4-— |, npu HL 6 M, 111.28
m p( Hj p ( )

rie h — BeIcoTa paboyeii 30HbI, M (h = hy,; + 1,7 — 0,5 §; hy,; — BBICOTa IIIOIAIKK, HA KOTOPOI HAXOISTCS JIFOTN, HAMT ITOJIOM
TIOMEIIEHNUS, M; & — Pa3HOCTb BBICOT I10J1a, PaBHAsI HYJIIO IIPH TOPU30OHTAIHHOM €T0 PACIIONIOKEHUH, M);

H— BBICOTa TOMEIICHMS, M.

Crenyer nuMmeTh B BUAY, YTO HAaMOOJbBIIEH ONMACHOCTH IPH IOXKape MOJBEPraloTCs JIIOAM, HAaXOIAIIHecs Ha 0ojee BBICOKOH
orMmetke. [loaToMy, Harpumep, NpU OINPEAEIEHHH HEOOXOANMOrO BPEMEHH 3BaKyallud JIIOJEeH U3 MapTepa 3pUTEIbHOrO 3ala ¢
HaKJIOHHBIM T10JIOM, 3HaU€HHE /i CIeyeT HaXOAUTh, OPUEHTHPYSICh Ha HanOoJIee BEICOKO PACIION0KEHHBIE PSIbI KpeCell.

[TapameTpsl A U n pacCUUTHIBAIOT TAK:

JUIA CITydasi TOPEHHsI )KUIKOCTH C YCTAaHOBHBILEHCS CKOPOCTBIO

A=yp F mpun=l1,

r/ie Yy — yAeIbHAS MACcCOBask CKOPOCTh BBITOPAHHS HKHIKOCTH, KI/(M” * C);

JUI KPYTOBOTO paclpoCTpaHeHus moxapa

A= 1,05 yg v nmpun =3,

rIe v — JHHeHHas CKOPOCTh PaclpoCTpaHeHNUs IIaMEHH, M/C;

JUISL BEPTHKAJIbHOW WIM TOPU30HTAIBHOM ITOBEPXHOCTH TOPEHHS B BHJE INPSIMOYTOJIbHHKA, OJHA W3 CTOPOH KOTOPOTO
YBEJIMYHMBAETCS B IByX HalPaBIICHUSX 33 CUET PACIPOCTPAHEHHS TUIAMEHH (HaIlpUMep paclpoCTPaHEeHUs OTHSI B TOPU30HTAIILHOM
HaIpaBJICHUH 110 3aHAaBECY IOCTIe 0XBaTa €ro IIaMEHEM 110 BCeH BBICOTE)

A=wyrvbupun=2,

rae b — nepreHuKyISIpHBIA K HalPaBJICHUIO IBM)KEHHS TUITAMEHH pa3Mep 30HBI TOPEHUSI, M.

I1pu oTcyTCTBUM cHeElMaNbHBIX TpeboBaHuil o 1 £ npuHuMaroT paBHbIMU 0,3 1 50 JIK COOTBETCTBEHHO, U 3HAUEHHE Iy, = 20 M.

Vcxonuble qaHHbBIE A1 TPOBECHNUS pACYETOB MOTYT OBITH B3STHI U3 CIIPABOYHOH JINTEPATYPHI.

W3 nomy4yeHHBIX B pe3yJIbTaTe PacueToOB 3HAYECHUH KPUTHUECKOH MPOIODKUTEIIFHOCTH TI0’Kapa BEIONPAIOT MUHUMAJIBHOE:



1t .ne Oy _1r
tep =mm{th,th g o tip ,}. (11I1.29)
HeobOxoaumoe BpeMst dBaKyaluu JIOJIEH f,5, MUH, U3 pACCMaTPUBAaEMOT0 MOMEIICHHUS PACCUUTHIBAIOT 110 hopmyrie
0,8t
thg = ——b (111.30)
60

[Ipn pacnonoxeHny Jtoiel Ha pa3IUYHBIX 110 BBICOTE IUIOIIA/IKaX HEOOXO0IMMOE BPEMSI IBAKyalnH CIEeIyeT ONpPEeAeNsTh IS
Ka)KIIOU TUIOIIAIKH.

CB0OOAHEI 00BbEM IMOMEIICHUST COOTBETCTBYET PA3HOCTH MEXIy TEOMETPUIECKIM 00BbEMOM B 00hEMOM O0OPYIOBAHUS WA
MIPEAMETOB, HAXOAAINXCS BHYTpH. Ecim paccunTars cBOOOIHBIH 00BEM HEBO3MOXKHO, TO JOIYCKAEeTCsl IPUHAMATEH €r0 PAaBHBIM
80 % reomerpuieckoro oorema.

IIpy HamuuuM B 31aHUM HE3aJBIMIIICMBIX JIECTHHYHBIX KIETOK PpacueTHBI HHIAMBUAYaJbHBIH pHUCK Q, U JIIOJCH,
HaXO/SIIUXCSI B TIOMELIEHUSIX, PACIIOJIOKEHHBIX BBIIIE 3TaXKa 110Kapa, PaCCUUTHIBAIOT 110 (opMyIie

QB: Qn(l - Pn43)~ (I—H?’l)

II1.2.6 BeposTHOCTH 3Bakyaluu Jojedl P, mo HapyXHBIM 3BaKyallHOHHBIM JIECTHHLIAM U JPYTMMH IyTSIMH 3BaKyalluu
npuHUMaroT paBHoi 0,05 — B xuibix; 0,03 — B ocTanbHBIX MPpU HaTUYuK Takux myTei; 0,001 — mpu ux OTCyTCTBHH.

[11.2.7 BeposiTHOCTB 3 PEKTUBHOTO CpadaTHIBaHMS IIPOTHBOIIOKAPHOH 3aMTHI P, paccunThIBaoT 1o Gopmyie

Prs =1—IE[(1—R1), (111.32)
i=1

I/ie 1 — YUCJIO TEXHUYECKUX PelIeHUH MPOTUBOIOXKAPHOM 3aIUTHI B 34aHUHY;

R; — BeposiTHOCTD 3 PeKTUBHOTO CpabaThHIBaHMU i-T'O TEXHUYECKOTO PEIICHHS.

[1.2.8 Jnst SKcIUTyaTHpyeMbIX 34aHUH (COOpY)KEHHMH) pacueTHBIH WHIMBHIAYAJIBHBIM PHUCK MJOIyCKAaeTCsS IIPOBEPSTH
OKOHYATEJBHO C HCTIOJIb30BAHUEM CTATHCTHYECKUX JaHHBIX 110 (hopmyIie

Nt
Qp = > (1I.33)
TN o6
rie Nt— 9rcIio mo>kapoB ¢ THOENBIO JF0/IeH B paccMaTpUBAaeMOH TPYIITIE OMHOTUIHBIX 3JaHUN 32 TIEPHOJ BPEMEHH T,

JeT;

Nos—KOIH4IeCcTBO HAOMOAAEMBIX O0OBEKTOB B TPYIIIIE.

OIHOTHNHBIMH CUHUTAIOT 3JaHUS (COOpY)KEHMs) C OJMHAKOBOM KaTeropueil moKapHOW OMAacHOCTH, OJMHAKOBOTO
(YHKIHMOHAIFHOTO Ha3Ha4YeHUs M ¢ OJIM3KMMHU OCHOBHBIMH IapaMeTpaMy: F€OMETPHYECKHMH pa3MepaMH, KOHCTPYKTHBHBIMU
XapaKTEepPUCTUKAMH, KOJMYECTBOM TOpIOYEH Harpy3KH, BMECTUMOCTBIO (YHMCJIOM JIIO/IeH B 34aHKMH), MPON3BOACTBEHHBIMH
MOIITHOCTSIMH.

1.3 OueHka MHAUBUAYAJIBHOIO PUCKA

[1.3.1 [dns npoeKTHpYeMbIX 3[JaHuil (COOpYXEHUH) MHIMBHIYAIBHBIM PUCK NepBOHa4YaidbHO oreHuBaror ro (11.2) mpu P,

paBHoii Hymo. Ecin nipu 5ToM BhInmosHseTcs yenosue Q, < Ql , To 6€30MacHOCTb JojIe B 31aHusAX (COOPYKEHHAX) obecTeueHa

Ha TpeOyeMOM ypOBHE CHCTEMOM MpemoTBpalleHus moxapa. Ecim 3To ycnoBrue He BBIIOIHACTCS, TO PacuyeT WHIMBHIYAIEHOTO
pucka Q, cieayeT IpOBOIUTH TI0 pacdEeTHBIM 3aBUCHMOCTSIM, TIPUBEICHHBIM B paszaeie 111.2.

I1.3.2 [omyckaercss WHOMBHIYadbHBIM PHCK ONEHWBAaTH MO Q, B OZHOM WM HECKOJNBKHX IOMEIICHUSIX, Hamboiee
YAaJCHHBIX OT BBIXOIOB B 0€30MMacHYI0 30HY (HallpuMep BEPXHIE STa)KH MHOTOSTAKHBIX 3IaHUH).

II1.4 PacyeT conuaabHOro pucka

CoumnanbHblii PHCK OICHUBAETCS KaK BEPOSATHOCTh I'MOeNHM B pe3yibrare moxkapa 10 m Oosee denoBeK B TEYCHHE ToOja.
PacdeTs! mpoBOAAT clieqyIOIM 00pa3oM.

[11.4.1 Onpenensitot BeposiTHOCTH Qo ribenu 10 u Goliee YeIoBeK B pe3ybTaTe Moxapa.

[1.4.1.1 O mpou3BOACTBEHHBIX MOMEIICHUH Q¢ pacCUUTHIBAIOT 10 hopMyJIe

0, ecnuty +1y,, <Tgy,
Q10 =10, ecu ty, <tgy <tp+714, u N<I10; (1I.34)
M-9

seca ty <Tgy <tp+7,, u M210,

rie M— MakCHMaJbHO BO3MOXHOE KOJMUYECTBO MOTUOLINX B Pe3yabTaTe MOXKapa, Jell.

ty +Tys — T
M:N.u’ (111.35)

tP
rae N— KOJMYEeCTBO paOOTAONINX B TIOMEIICHHUH (31aHUH ), YCIL.
[11.4.1.2 515 3a)IbHBIX MIOMEIICHUIA BEPOSTHOCTE Q1o ruderu 10 u 6ojiee YeI0BEK PaCCUUTHIBAIOT IO (hopMyJIe

0, ecnuty <tg,;

Q10 =10, ecu t, 215, u M <10; (111.36)

—, ecau tp 215, u M 210,

rie M:N-Ttﬂ, (11.37
p



[I1.4.2 BepostHocTh THOETH OT ToXkapa 10 u Oolree yenoBek B TeUeHUE rofia Ry paccauteiBaroT mo gopmyie

RIO = QnPnp (1 - Pa) (1 - Pns)Q10~ (H-[38)

[1.4.3 Jns SKCIUTyaTHpyeMBIX 3AaHHU (COOPYKEHHH) pacdeTHOE 3HAueHHE COIMAbHOTO PHCKA JOIYCKAeTCS IPOBEPSTH
OKOHYATEIHHO C UCIIOB30BaHIEM aHATUTHYECKIX JaHHBIX IO (hopMyie

RN):JEEL, (111.39)
TN 6

re Njg— 9HCIIO T0KapoB, TIOBJIEKIINX 3a co0o0ii rudens 10 1 Goee demoBek B TeUeHHE epruoaa HabmoaeHus 7, Jet:

Ny — YHCIIO HAOIIOJaeMBIX 00BEKTOB.

Ipumep — OueHUTs UHIUBHUIYAIBHBIA M COLMAIBHBIA PUCK JUIS JIFO/IeH, paboTarommx B MEXaHOOOpaOaThIBAIOIIEM IIeXe
(3apHOE TIOMETIEHHE).

Hannble a1s pacueta

B mexanooOpabatsiBaroieM 1exe pasmepom 104 x 72 x 16,2 M mpou30IIe] aBapUIHBIA pa3jivB W 3aropaHde Macja Ha
momanu 420 M.

B nexe paboraror 80 yen. Ha YeTBIpEX MEXaHMYECKHMX YYacTKaX B TpH cMeHbl, Pr, = 1. Llex umeer 1Ba 3BaKyalllOHHBIX
BbIxona mocepeaute. lllupwHa MEHTPATBHOTO MPOXOJa MEXKIY MEXaHHYCCKUMH YY4acTKaMH paBHAa 4 M, a IMIMPUHA MPOXOJIOB
MeXITy 000pyIOBaHHEM U CTCHAMH paBHA 2 M, Ha y4acTkax padortarot mo 20 gen. Jlroau HaxoasaTcs Ha HyJlIeBOH oTMeTke. Bpems
YCTaHOBIIEHHSI CTAIMOHAPHOTO PEXMMa BBITOPAHUS Maclia IO SKCIEPUMEHTANBHBIM TaHHBIM cocTaBiisieT 900 c. XapaKTepucTuku
TOPEHUS Macya, B3SATHIEC U3 JINTEPATYPHBIX UCTOYHUKOB, CIICAYIOIIHE:

Hu3mas Temnota cropanus O = 41,9 MJDk/Kr; mpiMooGpasyromas crnocobHocTs, D = 243 HrM>/Kr; yaenbHbIH BBIXON
yriaekucnoro rasa Lco, = 0,7 xr/kr; ymenpHOE TOTpebIeHHe KHCIOpPOaa Lo, = 0,282 Kr/KT; ymeiapHas MaccoBasi CKOPOCTh

Beiropanus y = 0,03 kr/(M” - ¢).
Pacuer
PacueTHas cxema 3Bakyanuu npeacrasieHa Ha pucynke 111.2.

4
r——a., r=——3
| | | )
¥ 10 |
| [ ——— | | T—— |
b ] - 2 - ]
Il x
. [ - - = ——
L L o — ——— . [ e —— T
! I I |
i Lyr I
——— S pp——
1r
2 M 2M
= i |
- 104 m .

0 — Mecto noxapa; I, Il — s3BakyannoHHbIe BBIXOBI;
1, 2— y4acTK¥ 9BaKyallMOHHOTO MyTH.
Pucynok I11.2 — PacderHast cxema 3BaKyaIiu

OBaKyalyi0 OCYIIECTBISIIOT B HAIpPaBIEHUU IIEPBOIO 3BaKyallMOHHOTO BBIXOJA, TaK KaK BTOPOH 3a0JIOKMpOBaH 04arom
Hoxapa.
IT10THOCTB MIOACKOTO MOTOKA Ha IIEPBOM YYaCTKE IBAKYALIMOHHOI'O Iy THU:
N, f  20-1 !
D, = 1M
18 88-2
Bpemst aBr>KeHUs TI0CKOr0 IOTOKA O IEPBOMY YUacTKY:
/ 88
t =L -2 088 mun.
V; 100
VIHTeHCUBHOCTD JBHXEHHS JIFOJICKOTO IIOTOKA 10 BTOPOMY Y4acTKY:

)

Bpewms nBrkeHus JI0ICKOT0 OTOKA IO BTOPOMY YYACTKY, TaK KaK r = 1 < Quax = 16,5:



Iy 52
vV, 100
PacuetHoe BpeMs aBaKkyaluu:

t, =t +t,=0,88 4+ 0,52 = 1,4 mun.

I'eomeTprueckne XapaKTepUCTHKHA TTOMEIICHHS:
h=1,7m; V=0,8-104-72- 16,2 = 94,044 v’
IIpu ropeHnn )XKUIKOCTH C HEYCTAHOBUBILEHCS] CKOPOCTBIO:

067TWE _067..993 420-0277 ;mpr n=1,5.

Ter V900

OmpenensieM t, npu x = 0,3 1 E =40 1k, B =2 136 xr:

Z=£~exp 1,4~£ :1’—7-exp 1,4~1’—7 =012; [, =20 M;
H H 16,2 16,2

TI0 TOBBIIIEHHOM TeMIepaType

B 70-t, 7" [ 2136 70-20 7
thy =1—Infl+——0 |t = Inf 1+ ~ =362¢c;
A (273+t9)Z 0,277 (273+20)0,12

110 IOTEPE BUAUMOCTU:

ty = =0,52 MuH.

A=

i

_ ) /n /LS
1,050.E 4410 (1,05-0,3 -4
o _ B |, Vin(050E) _)2136 [ 970441n(105-03-40) _13se:
A 1,,BDZ 0277 20-2136-243-0,12
IO MMOHUKEHHOMY COACPIKAHUIO KHUCJIOpOJa:
1/n
- -1
192 = B - 0,044 = (7710In (=2,6))"/ 1
A nL02
( +027)Z
i v

IO BBIJACJIICHUIO YIJICKHUCIIOTO ra3a

1/n 1/1,5
-1 -1 ’
Cco B 12,4 2136 97044 -0,1 1/15 . T LIB
to02 =d=.In|1-—— = -In|1— =(7710-In(-0,016 Tty =min(tey, ten ) =
kP {A { BLZ} } {0,277 [ 2136~0,7-O,12} } ( ( ) P (tp- tip)

min (362, 135) =135 c.

Heobxoanmoe BpeMs 3BaKyanuy JIOeH U3 TOMEIIEHHUS:

tus = Koty = 0,8 - 135 =108 ¢ = 1,8 mun.

W3 cpaBHenus t, C t,s HOITydaeTcs:

tp: 1,4 < tH6: 1,8

BeposaTHOCTE 3BaKyaluy 10 IBaKyaI[MOHHBIM Ty TSIM:

P,»=10,999.

BeposTHOCTE 3Bakyanuu:

P,=1-(1-(1-P,y)(1-Pyp)=1-(1-(1-0,999)(1-0)=0,999.

PacueTHbIll MHAMBUAYAJIBHBII PUCK:

Q=Qu Py (1-P))(1-Pys)=0,2-1(1-0,999)(1-0)=2"- 10%;

Q.,=2-10">Q} =10°.

To ecTp ycnoBue 6€301acHOCTH JITOAEH HE BBIOJIHEHO, 3HAYCHNE WHIUBHYILHOTO PHCKa OOJIBIE JOIYCTUMOTO.

BBINOTHIM OIEHKY COIMATBbHOTO PUCKA Ha paccMaTprBaeMoM ydacTke 1o dopmyie (I1.36). Ilockonbky t, < 15, TPUHAMAaEM
010 = 0, cnenoBarenbHO, BEPOSTHOCTH THOETH B pe3ynbraTe noxapa 10 u Gosee uelloBek Ha paccMaTpHUBaeMOM ydacTke paBHa 0.

ITPUJIO)KEHUE D
(pexomerndyemoe)

METO/J OHEHKN MHAUBUIYAJBHOTI'O PUCKA JJIAA HAPYKHbBIX TEXHOJIOI'MYECKHUX YCTAHOBOK

3. 1 Hacroamuit MeTo IpUMEHUM JIJIsl pacueTa MHINBUIYaJIbHOTO PUCKa (fanee — pUCKa) Ha Hapy>KHBIX TEXHOJIOTHYECKUX
YCTAHOBKaX IPH BO3HUKHOBEHHMH TaKUX IMOPaKAOIMX (DaKTOpPOB, KaK HM30BITOYHOE JAaBJICHHE, PAa3BHBAaEMOE IPH CrOpaHUHU
ra30MapoBO3YIIHBIX CMECEH, 1 TEMIOBOE U3ITydIECHHE.

3.2 OrneHKy pHucKa IPOBOJAT Ha OCHOBE MOCTPOEHHUS JTOTUYECKOI CXeMbl, B KOTOPOH YUUTHIBAIOT PAa3INUHbIe HHULIUUPYIOIINE
COOBITHSI M BO3MOXKHBIE BAPUAHTHI UX pa3BUTHs. [IpuMep mocTpoeHust TOrH4ecKoi CXeMBI JIJIs pe3epByapa XpaHEeHHs COKMIKEHHBIX
YII€BOJOPOAHBIX Ta30B MO JaBICHUEM MOKa3aH Ha pucyHke O.1.
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PI/ICYHOK 3. 1 — Jlormueckas cxeMa Pa3BUTHA aBapuu, CBSI3aHHOMH C BBI6p0COM TOPHOYHMX BCHICCTB HA HAPYIKHBIX YCTAHOBKAX



CumBoanl A — 49 0003HAYAIOT:

Al — MI'HOBCHHOC BOCIUIAMCHCHHUE MCTCKAOUIETO IPOAYKTa C TMMOCICAYIOIUM (l)aKeJ'ILHI)IM
TOpCHUEM;
Az — (l)aKeJ'II)HOG TOpCHUE, TCIUIOBOC BO3Z[CI>10TBI/I€ (baKena MNpUBOAUT K PA3PYHICHUIO

O3NIexalero peepsyapa n 00pa3oBaHUIO «OTHEHHOTO IIapay;
Aj; — MTHOBEHHBIH BEIOPOC MPOIYKTa C 00pa30BaHUEM «OTHEHHOTO IIapay;

A4 — MIHOBEHHOTO BOCIUIAMEHEHMS HE NPOM30LLI0, aBapus JIOKAIW30BaHa Omaronaps
3¢ (eKTUBHBIM MepaM 10 MPEJOTBPALICHAIO TIOXKapa JTN00 B CBA3H C pacCEeHUEM MapoBOTO 00IaKa;
As — MTHOBEHHOH BCHBINIKHM HE IPOM30LUIO, MEPhI IO NPEAOTBPALICHUIO IOXKapa ycexa He

MMeJIH, BO3TOpaHue IPOJINBa;

A7— cropanue o61aka mapora3oBO3AyIIHON CMecH;

Ag— cropanue o0aka ¢ pa3BUTHEM U30BITOUYHOTO JIABJICHUS] B OTKPBITOM MTPOCTPAHCTBE;

Ag, A3, A19 — pa3spylueHue OIM3Iexalnero pesepByapa noj Bo3JeHCTBUEM U30BITOYHOTO JABICHUSA
VUM TETIa TIPY TOPEHUH NIPOJIMBA M 00pa30BaHUM «OTHEHHOTO IIapay.

3.3 PaccuntsiBaloT BeposTHOCTH (J(A4;) peanm3alii KaXXIOTO W3 pacCMaTpHBAaeMbIX BapHaHTOB
JIOTHYECKON CXeMBI. J[JIsl 3TOr0 HCHONB3YIOT CleTyIONINe COOTHOIICHNUS:

Q(A]):QaBQMrQ(bQo,ms (91)

rie Q,; — BEPOSATHOCTH aBAPUIHOTO BBHIOPOCA FOPIOYEro BEHIECTBA (pa3repMeTH3allus YCTaHOBKH,
pe3epByapa, TpyOoIpoBoa);

Q,r — BEPOSTHOCTh MTHOBEHHOT'O BOCILIAMEHEHUSI HCTEKAIOIIET0 MPOJIyKTa;

Q¢ — BEpOATHOCTH (haKENHHOTO TOPEHNS CTPYH HCTEKAOIIET0 IPOTYKTa;

Q.. w — BEPOSTHOCTh Pa3pyIICHUsT OIH3IEKAIIETO pe3epByapa MO BO3ACHCTBUEM «OTHEHHOTO
arapan;

Qom =1-Qoum-

Q(A2):QaBQMrQ¢Q0.m > (3.2

Q(A?}):QaBQMFQ’O.HI' (3.3)

rac Qlou_[ — BEPOATHOCTDL pa3pymCHusd pe3cpByapa € O6pa30BaHI/IeM «OTHCHHOT'O IIapa.

Q(A4) =Qa Qe P, 4

rac GMF — BEPOATHOCTH TOT'O, YTO MTHOBECHHOT'O BOCIINIAMEHCHHS HCTCKAIOIIECTO MPOAYKTa HE
TPOU30UJIET;

P, — BepOATHOCTH TOrO, YTO CpEACTBA MPEIOTBPAIICHHS MMOXKapa 3aJady BBIIOJHHIH, JTHOO
NPOU3OLIIO paccesHue 00JIaKa Napora3’oBo3ayLUIHOM CMECH.

Q(A5) =Qa Qur P3Qn Qo » (2.5

rac P3 =1- P3 BEPOATHOCTD HEBBLINIOJIHCHUA 3a/1a4U CPEACTBAMU NPEAOTBPAILICHUS 1TOXKapa,
QB. n — BEPOATHOCTDH BOCIUIAMCHCHUS MTPOJINBA.

Q(Ag) = Qa5 Qur P:Q5n Qo » (3.6)
Q(A7) = QaBGMr§3GB.ch.060.m P (9-7)

rae Qpp =1-Qgy;
QC.O — BEPOATHOCTH BOCIIJIAMCHCHU S 06HaKa HapOBOSI[yHIHOi/'I CMECH.

Q(Ag) = Qs Qur P Qe Q.0 Qo » (9.8)

Q(A9) = Qus Quur P Qs 1 Qe 1 Qo (3.9)

e Qg =1-Q¢, — BEPOATHOCTL Cropanus OOJaKa MApOBO3IYIIHOW CMECH, C Pa3BUTUEM
M30BITOYHOTO JABIICHUSI.

Q(A10) = Qup Qur PsQun Qe 1 Qo (3.10)

9.4 OueHKy BEpOSTHOCTHBIX IapameTpoB, BXomsimux B ¢opmyisl (3.1) — (D.10), npoost

CIIEIYIOIIM 00pa3oM.

3.4.1 BepositHOCTh (,; pa3repMeTH3alul yCTaHOBKH (TpyOOIpoBOJa, pe3epByapa) W BbIOpoca
TOPIOYEro BEIECTBA B TEUEHHE I'oJla ONPEIEIISIOT UCXOAS U3 CTATHCTHYECKUX JAHHBIX 00 aBapHsx Mo
thopmyne

Quu =2 (B.11)
ycT

rac NaB — 06HIG€ YHUCJIIO aBapHﬁHBIX BLIGpOCOB TOPHOYCTO NPOAYKTA Ha YCTAHOBKAX JAHHOI'O THIIA;



Nyer — Te0 HabII0AaeMbIX SIUHHI] YCTAHOBOK;
T— nepuoy HaOIFOICHNSI, JIET.
3.4.2 BeposATHOCTP MTHOBEHHOTO BO3TOpPaHHs HCTEKAIOLIEro MPOAYKTa ( PACCUUTHIBAIOT II0

¢hopmyne

N
MI'
Qur = N’ (5.12)
a.B
rac NMr — YHCJIO CJIydYacB MTIHOBCHHOI'O BOCIUIAMCHCHHS HMCTCKAIOLICTO MPOAYKTa MNpU €To

aBapUHHBIX BEIOpOCaXx.
2.4.3 Tlpu oTcyTCTBUH HEOOXOAMMBIX CTATHCTHICCKUAX JAHHBIX JOMYCKAeTCS MIPUHUMATD:

Q. =0,05; Q,,, =0,95. (3.13)
0.4.4 BeposTHOCTH BO3HUKHOBEHHMS (hakeTbHOTr0 TopeHus Qg PacCUNTHIBAIOT MO hopMyIie
Qp -~ (3.14)

(b NMF ’ '

rae Ny — 4mcio ciaydaeB (akeabHOro TOpPEeHHs MCTEKAIOUIEro MPOAyKTa Ha yCTAHOBKAX TaHHOTO
TUIA.
D.4.5 BeposSTHOCTh BO3HHUKHOBEHHS «OTHCHHOTO Iapay TMPH pa3pyIlICHUH OJIHM3IICKAIIEero
pe3epByapa 1Mo BO3JACUCTBHEM MoXKapa (M30BITOYHOTO AaBICHUA) Q,  PACCUNTHIBAIOT IO (POpPMYJIIC
Qo =1 - Pgy Pya Po [1 - ( I- Pop)(l - PT.H)] ) (315)
rae P, TexHWYeckas Halle)KHOCTh IPEAOXPAHUTEIIEHOW apMaTyphI pe3epPBYapoB, MPUHUMAIOT:
0,95 — ecniu yCTaHOBJIEHBI CHCTEMBI aBAPHUITHOTO COpOCca MPOIyKTa

PLa= ¢ TpeOdyeMoli TPOU3BOANUTEIHHOCTBIO,

0 — ecnu cucteMsl aBapuiHOTO cOpOca OTCYTCTBYET;

Ps, — TexHWYecKass HaJeKHOCTh CHCTEM OJOKMPOBAHHS MPOLECCOB IOJAYM W TEpepabOTKH
MIPOIYKTa IIPH aBapHH, IPUHAMACTCS:

0,95 —ecnu cuctemMbl OJOKHPOBAHUS YCTAHOBIICHBI,

on —
0— eciu cucTeMbl OIIOKMPOBAHHUS OTCYTCTBYET;

Prm  — BeposTHOCTH 3(GQEKTUBHON 3amIUTBI TOBEPXHOCTH YCTAHOBKH C  IOMOIIBIO
TETION30IUPYIOIINX TTOKPBITHH:

0,95 —npu HaIM4YUU TEMJIOU30JIHUPYIOILETO MOKPBITHSA,

T.IT
0— mpH OTCYTCTBHM TEILIOM30JUPYIOLIETO MOKPHITHS;

P, — BepoaTHOCTB 3 (heKTHBHOM pabOTHI CHCTEM OPOLIEHUs YCTAHOBOK (pe3epByapoB):
0,95 —npu HaTMYUU CUCTEMBI OPOLICHHUS,
op =
P~ 10— npu OTCYTCTBHM CHCTEMBI OPOIIEHHS;

Pon — BeposATHOCTH ycliexa BBINOJHEHUS 3aJaddl ONEPaTHBHBIMH MOJPA3IEICHUSIMH MOKapHOU
OXpaHbl, IPUOBIBAIOIINMH K MECTY aBapHH, PACCUUTHIBAIOT 1O (hopMyIie

Pon =PyncPltp < tp )+ PyncPupP (tnp <tp ), (3.16)
rze Py, . — BEpPOSATHOCTD BBITOJIHEHHS 331249 YCTAHOBKAMH [OKapHOI CHTHAIM3ALNH;
Py.n.c =1- l:‘y.n.c >

P, — BEPOATHOCTH BLI30BA IEPCOHAIOM aBAPMUHBIX MOAPA3JETICHUN:
0,33 —mpu OTHOCMEHHOM peXuMe padoTHI ,

P =10,67 —mpu 1ByCMEHHOM pEeXHME PabOTHL,

0— mpu TpeXCMEHHOM peXXHMe pPadoTBHI;
t, —pacueTHOe BpeMs BO3JCHCTBUS ONMacHBIX (aKTOPOB IOXKapa Ha ONHU3IEXalIMi pesepByap 10
€ro pa3pylIeHHs, MHH;
tn, — BPEMs MPUOBITHS ONEPAaTHBHBIX MOApPa3/IeTIeHNH K MECTY MOKapa, MUH;
Pltyp < tp) — BEPOSITHOCTh MPHUOBITUS ONEPAaTHBHBIX TMOJAPA3Je/eHNH MOXAPHOW OXpaHbl 3a

BpEMsi, MEHBIIIEe PacyeTHOTO BPEMEHH pa3pylIeHus OJIN3IIeKallero peseppyapa.
BepositHocTs P, TpenoTBpamieHuss moxapa Omaromaps S(QQEKTHBHBIM IPOTHBOIIOKAPHBIM
MEPOIPHATHSM WU IO TIOTOIHBIM YCIIOBUSIM PACCUUTBIBAIOT 11O (hopMyIIe

N
p,=— —HuB D.17
35N, -N (B.17)

re N, ; — YHCII0 aBapyid, MPH KOTOPBIX HE IPOM30IIIO BOCTTIAMEHEHHS TOPIOYHX BEIIECTB.

aB 1 MI



D.4.6 BepositTHOCT, QB. BOCIUIAMEHEHHsI IPOJIMBA TOPIOYMX BELIECTB, OOpa30BaBLIETOCS B
pe3yJbTaTe aBapuy ¢ pa3repMeTH3alyell yCTaHOBKH, PACCUUTHIBAIOT 110 (hopMyJie

N
Qpn = B , (3.18)

Na.B - NMr - NH.B

rie NB.II — YHCIIO CIy4aeB BOCIUIAMEHEHHsI TIPOJIMBA IIPH aBapHAX Ha yCTAaHOBKaX JAHHOTO THIIA.

3.4.7 BeposarHocts Q. , 0 cropanus o0j1aka MapoBO3/TyIIHON CMeCH, 00pa30BaBIIIEHCS B pe3yJIbTaTe
BBIOpOCA M TIOCIIETYIOIIET0 HCIIaPEHHUS TOPIOYHX BEIIECTB, PACCUMTHIBAIOT MO (hOpMyJIe

(2.19)

rae N, — 9HCIIO0 CIydaeB CropaHns o0JlaKa MpH aBapusxX Ha YCTAHOBKAX JAHHOTO THIIA.

2.4.8 BeposarHocTs Q. CropaHus MapOBO3AYIIHOW CMECH C pa3BUTHEM H30BITOYHOTO IaBIICHIS
PACCUUTHIBAIOT IO (POpMYyIIe

Q.. = Nc.;[
cx =
N,g —Nyr =N,z —N
rae N, — YHCIIO CcIydaeB CrOpaHHs NapoBO3MYLIHON CMECH C Pa3BHTHEM H30BITOYHOIO JABJICHUS
IIpY aBapUAX HA YCTAHOBKAaX JAHHOTO THIIA.
2.4.9 Ecnu cratucTuyeckue NaHHBIE, HEOOXOIMMEBIE AJS pacdeTa BEPOSTHOCTHBIX IapaMeTpOB,

(2.20)'

a.B Mr H.B B.II

Bxo/samux B ¢opmynsl (2.1) — (D.10), OTCYTCTBYIOT, BEPOSTHOCTh PEATH3ALUH PA3TUUHBIX
CIICHAPHEB aBapHUU PACCUUTHIBAIOT 1O (GopMyJie
Q (Al) - QaB Q (Ai)cn (921)

e Q (Aj)er — CTaTHCTHYECKasi BEPOSTHOCTh Pa3BUTHS aBapUH I10 i-i BETBH JIOTHUECKOH CXEMBI.
Hus CYT, QO (A))., onpenenstor no tadmwume . 1.

Tabmmma D.1— CTaTHCTHYECKWE BEPOATHOCTH DA3MUYHBIX CIICHAPUEB pPa3BUTHA aBapHH C
BeIOpocom CYT

Cuenapwuii aBapun BeposaraocTh Cuenapwuii apapun BepostHOCT
b
Daxen 0,0574 Cropanue c pa3BUTHEM
OrHeHHBIH map 0,7039 HM30BITOYHOTO JABJIEHUS 0,0119
I'openue nponmsa 0,0287 bes ropenus 0,0292
Cropanue o0siaka 0,1689 Uroro 1

3.5 Jlng Kakmoro BapHaHTa JIOTHYECKOW CXEMBI IPOBOAAT PACUYETHl MOPAXKAIOMNX (aKTOpOB
(MHTEeHCHBHOCTH TEIUIOBOTO H3IIyYeHHUS, JUIMTEIBHOCTH €ro BO3JEHCTBHS, M30BITOYHOE JaBICHHE U
UMITyJIbC BOJIHBI JIaBJICHHS) C TOMOIIBIO METOJIOB, ITIPHBEICHHBIX B mnpminoxenuwsx B, /I, E.
Boruncnenust mpoBOAAT [UIA 3aJaHHBIX PACCTOSIHUM OT MeCTa MHUIMUPOBaHUS aBapuu. KomimdecTBo
BEIIIECTBA, IPHHMUMAIOIIETO YYaCTHE B CO3AaHUN MOPAXKAIOMNX (PAaKTOPOB, OLIEHUBAIOT B COOTBETCTBUH
C pacyeTHBIM BapHaHTOM aBapHU.

3.6 YcinoBHas BEpOSTHOCTH Qni MOPaXKEHUsI YEJIOBEKAa M30BITOUHBIM JaBJICHUEM, Pa3BUBACMBIM

MpU CrOPaHMH Ta30MapOBO3AYIIHBIX CMECEH, Ha PACCTOSIHUU I OT OIHICHTPA PACCUMTHIBAIOT
CIeyoM 00pa3om:
- BBIYHCISFOTCS U30BITOYHOE JABIICHUE AP U HMITYJTBC I ITO METOJaM, OMTUCAHHBIM B TIpHIokeHun E;
- HCXOJsI U3 3HAYCHUH Ap U i, BRIYUCIISAIOT 3HAYCHUE «IIPOOUT» — QyHKIMH P, 110 hopMmyIe

P,=5-0,26 In (V), (2.22)
8,4 93
e V= 17500 + [—Z?Oj (3.23)
Ap i

Ap — m30bITOUHOE AaBneHMe. [1a;

i — MIMITYJIbC BOJIHBI HaBieHus. [1a - c;

- C TIOMOIIBIO TAONHUITHI D.2 OTIPENENAIOT YCIOBHYO BEPOSTHOCTD MMOPAKSHHUS YEIOBEKA.
Tabmuna 3.2 — 3HaueHus yCIOBHOM BEPOSTHOCTH MOPaKEHHSI YeJIOBEKa B 3aBUCUMOCTH OT P,

YcaoBHas P,
BEPOSATHO
CTb
TOpaXkeH
us, %
o | 1 [ 213451 6 | 7 ] 8 | 9



0 ~ [ 2,67 2,95 3,12 325][3,36] 345 | 3,52 | 3.59 | 3,66
10 3,72 | 3,77 |3,82(3,90 3,92 3,96 | 401 | 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 | 461 | 464 | 467 | 469 | 472
40 475 | 4,77 | 4,80 | 4,82 | 485|487 | 490 | 492 | 495 | 4,97
50 500 | 5,03 |505](508|510]513] 515 | 518 | 520 | 523
60 525 | 528 | 531533536539 541 | 544 | 547 | 5,50
70 552 | 555 | 558561564567 571 | 574 | 577 | 581
80 584 | 588 |592]5095|599|6,04]| 608 | 613 | 618 | 623
90 6,28 | 634 | 641|648 |655|664]| 675 | 688 | 7,05 | 7,33
— 0,00 | 0,10 | 0,20 | 0,30 | 0,40 | 0,50 | 0,60 | 0,70 | 0,80 | 0,90
99 733 | 737 | 741 | 746 | 7,51 | 7,58 | 7.65 | 7,75 | 7.88 | 8,09

D.7 VYcioBHas BepOATHOCTb IOPAXEHMsI 4YEJOBEKa TEIUIOBBIM H3JIyUYCHUEM OIpeaenseTcs
CIeIyIOUIIM 00pa3oM:

a) paccuuThiBatoTcs P, o popmyiie

P,=-14,9+2,56 In (t "), (2.24)

rne t — 3G PEeKTUBHOE BpeMs SKCIO3UIIHH, C;

¢ — MHTEHCHBHOCTb TEIIOBOTO H3ITydeHHs, KBT/M’.

t oIIpeIeIIAIOT:

1) mns noxapos nposmsoB JIBXK, I'K n TBepasIx MaTepunanos

t=t, +x/v, (3.25)
T7Ie f, — XapaKTepHOe BpeMs 0OHapyKeHHUS IMoXKapa, ¢ (IOMycKaeTcsl IPHHAMATH t = 5 C);
X — PAacCTOSIHUE OT MecTa pAacIoJIOKEHHS YeJIOBEeKa 10 30HBI (MHTEHCHBHOCTH TEIUIOBOTO

M3ITydeHns He mpeBbimaet 4 KBT/M?), i,
v — CKOPOCTb ABW)KEHUS YeI0BeKa, M/C (IOIycKaeTcs IPHHUMATh v = 5/¢);
2) U1 BO3JIEUCTBHUS «OTHEHHOTO IIapay) — B COOTBETCTBUH C MPHIIOKeHHEeM [I;

6) ¢ moMoIBI0 TabIMIBl D.2 ONPENeNsIOT YCIOBHYIO BEPOSTHOCTH QHi MOpa)KEHUsI 4eJIOBeKa

TEIUIOBBIM H3ITy4CHHEM.
9.8 UHauBHTyanbHBIN PUCK R, rox”, OMPENSIISAIOT 1O hopMyIIe

n
R=30Q, QA (3.26)
i=1
rae QHi — YCJIOBHAs1 BEPOATHOCTH MOPAKCHUS YCIIOBCKA IIPU peaiu3alin l-I>'I BCTBHU J'IOFI/I"IGCKOI\/'I
CXEMBI,

O(A,) — BEpOATHOCT Peai3allii B TEUSHHE TONA i -if BETBH JIOTHIECKOI CXEMBI, TOJ ;

1 — YHCJIO BETBEH JIOTHUECKOH CXEMBI.

IIpumep — Pacuer uHIMBHIYaIBHOTO PHCKA ITPH BBIOPOCE MPOTaHa U3 MapoBOTO pe3epByapa.

JlanHBIe U151 pacyeTa

PesepByap pacriosio’xeH Ha TEpPUTOPUH PE3epPBYapHOTO MapKa CKJIaJa CKMKEHHBIX Ta30B M MMEeT
o6bem 600 M. Temmeparypa 20 °C. IINOTHOCTh CKIDKeHHOro mnpomana 530 kr/m’. CrereHb
3amonHennus pesepByapa 80 % (0 oObeMy). YienbHas TemnoTa cropadus npomasa 4,6 - 107 J/kr.
Paccrosame oT pesepByapa A0 UeENOBEKa, JUII KOTOPOTO OMNPENENSIOT WHIUBHIYaJIbHBIH pHCK,
cocraBisier 500 M. AHanW3 CTaTHCTHKH aBapWi TOKasajl, 4TO BEPOSTHOCTh BHIOpOCca MpONaHa M3
pesepsyapa cocrasiser 1 - 107 rox™.

Pacuer

BBbIMosHUM OIIEHKY BEpOSITHOCTH pa3BUTHUs aBapuu 1o tabmuiie 3.1 u popmyne (3.21).

BeposiTHOCTB cropaHusi TapoBO3AYIIHONW CMECH B OTKPBITOM MPOCTPAHCTBE ¢ 00pa30BaHHEM BOJIHBI
M30BITOYHOTO JaBieHus (Ag)

Q.. =1-107-0,0119=1,19- 10" rox .

BeposiTHOCT 00pa30BaHMsI «OTHEHHOTO mapay (Az):

Qo 1-107-0,7039=7,039 - 10* rox ™",

BeposiTHOCTD BOCIUTaMEHEHUS TIPONNBA (As):

Qun=1-107-0,0287 = 2,87 - 10” rox ™.

BeposiTHOCTH pa3BUTHS aBapHU B OCTANIBHBIX CIy4asX NPUHUMAIOT paBHBIMH 0.

OmnpenensieM 3HAYCHUS TOpaKalomUX (PAKTOPOB C€ MOMOIIBI0 METOAOB, TPHBEACHHBIX B
npwioxenusx B, 1, E.

CoryacHO pacueTaM, BBIIOJHEHHBIM B KOHTPOJBHBIX mpumepax npunoxenuit [, E, u36srtounoe



JaBIeHHe Ap ¥ MMILYJIbC i BOJIHBI JABJICHUS, HHTEHCUBHOCTH TEIIOBOTO M3IIyYEHHUS OT «OTHEHHOTO
mapa» g, ¥ BPEMs ero CyleCTBOBaHUS #; Ha paccTossHUM 500 M COCTaBIISIOT

Ap = 16,2 xITa, i = 1000 ITa - ¢; qo.y = 12,9 kBT/M%, £, =40 c.

B cootBercTBUM C mpuiokeHHEM B 3HaueHHe WHTEHCHBHOCTU TEIJIOBOTO H3NIYyYEHHUsS! OT MOXKapa
IIpoJIMBa TpomnaHa Ha pacctossHuK 500 M cocTaBiser

Qn = 0,7 KBT/M".

Jlnist IprBeIeHHBIX 3HAUYEHHH Mopakaronmx ¢akTopos 1o dopmynam (2.22) u (2.24) onpenensem
3HA4YEHUS «IIPOOUT» — QYHKIMHU P,, KOTOpBIE COOTBETCTBEHHO COCTABIISIOT

PSR =4,83; PO =328, P =0,

Jns yka3zaHHBIX 3HA4CHHH «IpoOuT» — (QyHKOMH 1Mo Tabmume D.2 YCIOBHAas BEPOATHOCTH
MOpaKEHHUS YeIOBeKa MOPAKAIOIMME (HaKTOPaMH paBHA!

C1 = 043;,Q™ =0,04;,Q1 =0

ITo popmyme (3.26) ompenenseM HHINBUAYATBHBIN PUCK:
R=43-10"-1,19-10°+4,0-10%-7,039-10*=3,3- 10" rox .

IIPUJIO)KEHHE IO
(pexomenoyemoe)

METO/I OHEHKH COIIMAJIBHOI'O PUCKA JJIS1 HAPY/KHBIX
TEXHOJIOITHYECKHNX YCTAHOBOK

0.1 Hacrosmuii mMeTrom TpUMEHHM il pacueTa COLIMANBHOTO pHCKa (mamee — pHCcKa) Ha
Hapy>KHBIX TEXHOJOTHYECKUX YCTAaHOBKAX IPH BO3HUKHOBEHUH TaKWUX MOpaKaloMmuX (HakTopoB, Kak
m30BITOYHOE JaBIICHHE, Pa3BUBACMOE IPH CTOPAHWMH Ta30MapoOBO3AYINHBIX CMecel, I HHTEHCHBHOCTH
TEIUIOBOTO U3Ty4EHUSI.

0.2 Ouenky pucka NOpOBOISIT HAa OCHOBE IIOCTPOCHHUS JIOTHYECKOH CXeMBl, B KOTOPOi
YYUTBIBAIOTCS Pa3IMYHble WHULUUPYIOMINE COOBITHS M BO3MOXKHBIE BapHaHTHI UX pa3BUTHsA. llpumep
MTOCTPOEHHUS JIOTHYECKON CXEMBI PUBEJIEH B pazene D.2.

10.3 PaccuuthiBaroT BeposATHOCTH ((A4;) pealu3aluu KaXJA0H W3 pacCMaTpUBAaEMBIX BETBEH
JIOTHYECKOW cxXeMbl. J[JIs 3TOro ucnosib3yroT cooTHomeHus (3.1) — (32.10), npuBeneHHbIC B pa3jeinax
9.3 u 3.4 npunoxenus O.

0.4 Ecnmn cratuctrdeckue IaHHBIE, HEOOXOMMMEBIE IJISI pacdeTa BEPOSTHOCTHBIX IapaMeTpOB,
Bxomsamux B Qopmyisl (D.1) — (3.10), OTCYTCTBYIOT, TO BEPOSITHOCTh pEaJHM3aIMH Pa3IMIHBIX
CIICHAPHEB aBapUH OIPEIEIIIOT B COOTBETCTBUH € D.4.9.

10.5 [Insa xaxxmoit BeTBH JOTHUECKON CXEMBI ITPOBOIAT PACUEThl 3HAUCHHUH ITOpakaromux (HhakTopoB
(MHTEHCHBHOCTD TEIDIOBOTO H3IYYEHUS, JIUTEIHHOCTh €r0 BO3ICHCTBHSA, M30BITOYHOE MaBICHUE U
UMIIYJIbC BOJIHBI JIABJIEHHUS) C IIOMOINBIO METOJOB, MpPHUBEIACHHBIX B mpwioxeHusx B, ][I, E.
Brruucnenust mpoBOIAT U 3aJaHHBIX PAcCTOSHMNA OT MeCTa WHUIMHPOBaHUS aBapuu. KommuecTtBo
BEILIECTBA, IPUHIMAIOIIIETO YUaCTHE B CO3/IaHUH MOPAXKAIOIINX (haKTOPOB, OLIEHUBAIOT B COOTBETCTBHH
C pacyeTHBIM BapHaHTOM aBapHU.

10.6 OnpenensroT ycIoBHBIE BEPOSITHOCTH Qni TIOPaKCHUS! YeJIOBEKa Ha PA3IMIHBIX PACCTOSHMAX

;- OT Hapy>KHOH YCTaHOBKHM IPH peajH3alliy i-il BETBU JOrn4eckol cxembl. OnpeneseHust TpoBOIsT
B COOTBETCTBHH ¢ pazfenamu D.6 u 3.7. CTpost rpaduuecKue 3aBHCUMOCTH QHi = f(r).

10.7 Ha renepaiibHOM IJ1aHe MPEINPHUATHS BOKPYT HapY)KHON YCTaHOBKHM CTPOSIT 30HBI TOPaYKEHUS,
W JUTSl KQKIO0HM U3 3THX 30H ONPEEIISIOT:

- cpenHue (TI0 30HE) YCIOBHBIE BEPOSITHOCTH QHi ; » OP@KCHHS YeroBeKa (j — HOMED 30HBI);

- CpeHEE YUCIIO U. JIOAEH, MOCTOSHHO HaXOIAUINXCS B j-H 30HE.
10.8 Brruaucistor oxxugaeMoe 9rucio N; MOTHONINX IO IPH peai3anud i-i BETBH JIOTHIECKOH
cxeMmbl 1o (opmyie

Ni=2Qp nj, (10.1)
=l
rae k - YUCJI0 paCCManI/IBaCMI)IX 30H HOpa)}(eHI/IH, BBI6I/Ipa€MOC HUCXo4d U3 TOro, 4YTo BHE k-ﬁ 30HBI

BCC 3HAYCHUA

Qni S 1-107% rox ", a B k- 30He XOTs OBl OJJHO U3 3HAYCHUI Qni s 1-10%rox .

10.9 CoumanbHbiii pUCK S pacCYUTHIBAIOT MO (GOpMYyJIe



/
5=3Q(A) (10.2)
i=1
rae [ — YHCIo BETBEW IJIOTUYECKOW CXeMBlI, Ui KOTOpeIX N; > Ny (Ny — oXrmgaemMoe 4Hcio
MOTHOIINX JIFOJEH, 17151 KOTOPOTO OLEHUBAETCS COIMAIBHBIN pHcK. JlomyckaeTcs mpuHuMath Ny = 10).
Ecnu 111 Bcex BETBEW JIOTMYECKOW CXEMBI BBINONHsETCA ycioBue N; < N, TO paccMaTpuBaroT
TONIapHBIE COYETaHWs] BETBEW JIOTHUECKOH CXeMbl (peanu3anusi B TEYEHHWE TOAa JBYX BeETBel
JIOTHUECKON CXEMBI), Il KOTOPBIX BBIIIOJIHSIETCS YCIOBHE:
N = Nil +Ni2 > NO (IO3)

[Ipu 3TOM S; paccUUTHIBAIOT IO hOopMyIIe
Sr = Z Q(All p(Alz )7 (IO'4)
i] ,i2
rie Q(Ai1 ) Q(Ai2 ) — BEPOSITHOCTH PEaM3alliy BETBEH i U i) IepeBa COOBITHI COOTBETCTBEHHO.

i iy

B ¢opmyne (FO.4) cymmupoBaHHWe TPOBOAAT 1O BCEM IapaM BETBEH JIOTUYECKON CXEMBI, IS
KOTOpBIX BhIonHsIeTcs yemosue (FO.3).

Ecmun HU ans omHOW mapbl BeTBel Jormueckoit cxemsl yciosue (FO.3) He BBIMoOmHsETcs, TO S,
TIPUHAMAIOT paBHBIM 0.

Ipumep — PacueT conuanabHOTO pycKa MpH BEIOpOCe TPOMaHa U3 MIapoBOro pe3epByapa

JanHble 1y pacuera

PesepByap pacnosoxeH Ha TEpPUTOPHH PE3EPBYapPHOTO MapKa CKIaga CXKIKEHHBIX Ta30B U UMEET
o6beM 600 M (pucyrok FO.1). Temmeparypa 20 °C. TITOTHOCTh CKIKEHHOTO mpomada 530 kr/m’.
CrereHs 3anonHenns pesepayapa 80 % (1o 06beMy). Y eIbHas TeIioTa cropatus mpomana 4,6 + 107
Jx/kr. UMCICHHOCTh TEepcoHaNla, OOCTyXHBAlomero ckiaamx, — 15 dem Pexum paboter —
TpexcMeHHBbIH. C OIHOM CTOPOHBI CKJaJa OT €ro BHEIIHEH TI'paHWIbl PaclojioKeHa TEPPUTOPUS
CaJl0BO-AYHBIX YYaCTKOB C IUIOTHOCTHIO 3aceenus 200 uen/km’. Jlanee HAXOAUTCA KHIas 30HA C
TIOTHOCTBIO 3acenenus 2000 wen/km” (pucyHok FO.1). AHamM3 CTATHCTHMKHM aBapuil MOKas3aj, dTo
BEPOATHOCTH BEIOPOCA TPOINIaHa U3 pesepByapa coctapser 1 - 107 rox .

Pacuer

CornmacHO pacyeTaM, BBIIOJHEHHBIM B KOHTPOJBHOM IIPUMEpE MPWIOKEHHS O, BEPOSATHOCTH
CropaHus MapOBO3IYIITHON CMECH C 00pa30BaHWEM BOJHBI JaBIICHHS, 00pa30BaHUS «OTHEHHOTO IIapay
1 BOCIUTaMEHEHHS IIPOJIMBA COOTBETCTBEHHO COCTABISIOT

Qc.=1,19-10" rox™"; Qo = 7,039 - 10* rox"; Q,.,=2,87 . 10° rox’.

BeposTHOCTH pa3sBUTHA aBapuH 110 OCTAJIHHBIM BapHaHTaM MPHUHUMAIOT paBHBIME 0.

B cootBerctBum ¢ mpuioxenusmu B, JI, E paccuutbiBaeM 3HaueHus TMopaxkaromux (hakTopos,
COOTBETCTBYIOIIMX paccMaTpuBacMbIM BapHaHTaM JIOTMYECKOW CXEMBbl, W 3HAUCHHS YCJIOBHBIX

BEPOSITHOCTEN TTOPA)KEHHS YEIIOBEKA Qni (cormacHO MPHUIOXKEHHIO D) Ha PA3IUYHBIX PACCTOSHUSX OT

aBapuUIHOTO pe3epByapa.
Bribupaem paccrosiaus ot 100 1o 1000 M uepes kaxzasie 100 m.

BrrancrnenHsie 3HaUCHUS Qrli HaHOCUM Ha Tpaduk (pucyHok 10.2).

[TponsBoanM pazjenieHrne TEepPUTOPHUN Ha 30HBI TOPAsKEHHSI.

Llenecoobpa3Ho mpoBecTH paszeneHue Ha Tpu 30H6 — A, b, B, a umenHo:

- 30Ha A — TeppHUTOpHUs CKiIana (KOJIMYECTBO YETOBEK, MOCTOSIHHO NPEOBIBAIOIINX B 30HE A, —
n"=15/3 = 5 4enoBeK);

- 30Ha b — TeppuTopus, 3aHMMaeMas CaJOBO-JAYHBIMH YYaCTKaMH [KOJIWYECTBO YEJIOBEK,
TIOCTOSTHHO TIpeOBIBafOMUX B 30HE b, — n® = pE S, (p]s — IUIOTHOCTH 3acejieHus, S — IUIOIAa/b,
3aHAMaeMas CaJI0BO-JTaYHBIMH YIaCTKaMH)|;
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- 3osa B — TEPPUTOPpUA, 3aHUMaACMad JKHIIOW 30HOI (KOJII/I‘ICCTBO YCJIOBCK, ITIOCTOSAHHO

peOBIBAIOIIMX B 30HEe B, — n® = pB S, (f pB — TUIOTHOCTB 3aCETIeHHs, S— IMIIOIIA b KII0H 30HbL n°, n®
— npuBeeHH B Tabmwmie F0.1)].

Tabnuma FO.1— Pe3ynbTaTsl BEIYUCICHUNA, HEOOXOIMMEIE JUIS OTIPEISIICHIS COIIMATBHOTO PHCKa

3oHa | Paccrosgnue ot Yucno YcnoBHbIE BEPOSATHOCTU OsxknumaeMoe Yuciio
pe3epByapa, M | 4eJIOBEK B | IIOPaXCHHUS YEIOBEKa (CpeIHIe MOTHUOIINX YETOBEK
30HE 10 30HaAM)
Qg.a 102 Qg.m 102 QE NeA No- N”
A 1 300 5 92 97 0 5 5 0
b 1I 400 22 81 83 0 18 18 0
111 500 28 51 19 0 14 5 0
v 600 34 28 1 0 10 0 0
\ 700 40 14 0 0 6 0 0
B VI 800 480 7 0 0 34 0 0
VII VIII 900 534 3 0 0 16 0 0
1000 596 2 0 0 12 0 0

Jist Gonbllieid TOYHOCTH pacyera paszesisieM Tepputopuo 30H b 1 B Ha nomzons! (¢ 11 mo VIII),
CIIe/TyolIHe OHA 3a APyToii yepe3 Kaxabie 100 M (pucyrok F0.2), u onpenensiem ducio mozieii n°, n®,
MOCTOSTHHO MPEOBIBAIOIIMX B 3THX MO 30HaX (Tabnuia 10.1).

C momomikto rpaduka (pucyrok 10.2) u dpopmymsr (FO.1) onpenensiem cpemHue mo moa3oHam [—

VIII ycnoBHbIE BeposATHOCTH Mopaxkenus yenoseka (Q5”, Qo™ , Q) ¥ okuIaeMoe YMCIIO MOTHOLINX

monet N; mpu peanm3aliii COOTBETCTBYIOIIMX BAapHAHTOB JIOTMYECKOW CXeMBbI (Ui TTON30HBI |
OTIpeieTICHUE MIPOBOMSAT 110 BHEIIHEW I'paHuIle 30HHI). Pe3ynbTaTsl onpenesieHns NprBeICHBI B Ta0IHUIIe
10.1.

Ha ocHOBaHUM MOITyYeHHBIX PE3yIBTAaTOB U ¢ ToMotIsio Gopmysl (FO.2) ompenernsem conuaibHbIA
pHcK

S§=1,19-10°+7,039-10%=7,2-10".
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1 — moxxap mponuBa; 2 — «OTHEHHBIN Imapy»; 3 — CropaHue ¢ pa3BUTHEM W30BITOYHOTO JIaBJICHUS;

4 — moporoBoe 3HaUeHUE QrIi =1-107 roj 1

Pucynok 10.2 — 3aBucHMOCTh YCIOBHON BEPOSTHOCTU MOPAKEHHSI UETOBEKa QrIi Ha pa3yInYHbIX

PacCTOSHHAX OT pe3epByapa
IIPUIIO)KEHUE A
BUBJUOI'PADUSA

[1] CHulI 2.01.02—85 TIpoTuBonoxapHble HOPMBI

[2] CHulI 2.09.03—85 Coopy>keHHs MPOMBIIIJICHHBIX TPEANPUATHI

[3] CHulI 2.04.05—91 Otomnnenue, BEHTWISLMS U KOHAUIIMOHUPOBAHKE

[4] CHullI 2.04.09—84 TloxxapHas aBTOMaTHKA 3JaHUNA U COOPYKEHUN

[5] CHulI 2.11.03—93 Cxiagst HedTr 1 He(pTenpoyKToB. [IpoTHBOMIOXKapHEIE HOPMEI

[6] HIIb 21—94 CucteMsl a’po30JbHOTO TYIICHHUS MOXKapoB. BpeMeHHBIE HOPMBI W TIpaBHIIA
MIPOEKTUPOBAHMS M SKCILTYaTAILNH

KitoueBble cll0Ba: TEXHOJOTMYECKUH NPOIECC, IMOXKapHas 0e30MacHOCTh, YPOBEHb MOXKApHOM
OIIACHOCTH, OOBEKT, IOPOTOBOE KOJIMYECTBO BEIIECTB, aBAPHSL

Coneprxanue

1 ObnacTh NpUMEHEHUs

2 HopmaTuBHBIE CCBUIKU

3 Onpegnenenust

4 O6u1re OIOKEHUS

5 ObecniedeHne MoKapHOM OE30MAaCHOCTH TEXHOJIOTHUYECKIX IIPOIIECCOB MOBEIMIEHHON OMaCHOCTH
6 AHaM3 MOYKapHOW OMMACHOCTH TEXHOJOTHYECKUX MPOIIECCOB



7 Topsimok oOecriedeHus MOXKapHOW 0E30IMACHOCTH TEXHOJOTMYECKUX IPOLECCOB, OTINYHBIX OT
MIPOIIECCOB MOBBIIIEHHONW MOXapHOH ONTaCHOCTH

[Mpunoxxenne A Merton pacdera HW30BITOYHOTO JaBJICHUS, pAa3BUBAEMOIO TIIPH CTOPAaHHUH
ra3onapoBO3AYIIHBIX CMECEH B IOMEILEHUH

[Ipunoxenue b Merton pacueta pa3mMepoB 30H, OTpPaHUYEHHBIX HUKHUM
KOHIICHTPAaMOHHBIMITpe IeNioM pactipocTpanenns mamern (HKIIP) ra3os u mapos

[Tpunoxxeane B MeTox pacuera WHTEHCHBHOCTH TEIUIOBOTO M3JIydUCHHUS IIPH IOKapax MPOJIMBOB
JIBX u 'K

[Tpunoxenne I' Mero pacdera pa3MepoB 30H pacHpoCTpaHEHHs o0Jiaka TOPIOYHX ra3oB M MapoB
IIpU aBapuH

[Tpunosxenue /| MeTon pacuera MHTEHCUBHOCTH TEIUIOBOTO M3Iy4€HHS U BPEMEHH CyLIECTBOBAHMS
«OTHEHHOTO IIapa

ITpunoxenne E Merton pacuera nmapaMeTpoB BOJHBI AABJICHUS NPH CTOPAHUU Ia30MapOBO3LYIIHBIX
cMecell B OTKPBITOM IPOCTPAHCTBE

IIpunoxenne XX Metox pacdera mapaMeTpoB BOJHBI JAaBJICHUS IpPU B3PBIBE pe3epByapa C
HEePErpeToi JKUAKOCTHIO MM CXKMKEHHBIM ra30M IPU BO3JEHCTBUM HA HETO OYara moxkapa

[Ipunoxxenne M Meron pacuera mapameTpoB HCHAPEHHUs TOPIOYMX HEHArpeThIX JKUAKOCTEW U
CKIDKEHHBIX YTJIEBOJIOPOIHBIX Ta30B

[Ipunoxxenne K MeTtonsl pacuera TeMIEpaTypHOrOo peXMMa IOKapa B IMOMEIIECHUSAX 3AaHUN
Pa3IUYHOTO HAa3HAYECHUS

[Tpunoxenne JI Meron pacdera TpeGyeMoro mpeena OrHeCTORKOCTH CTPOUTENBHBIX KOHCTPYKIIUH

[Ipunoxenne M Metoz pacuera pasmepa CIMBHBIX OTBEPCTHH

ITpunoxenne H Metox pacuera npoTHUBONOXKAPHBIX MAPOBBIX 3aBEC

[Mpunoxenne II Meron pacdera (¢rerMaTH3MpyOMMX KOHIEHTpauuid (diermaruzanus B
MOMEIIEHUAX U TEXHOJIOTHYECKUX alnapaTax)

[MTpunosxxenne P Beibop pazmepoB orHeracsimux KaHaluoB OTHETIperpaauTeneit

ITpunoxenne C BoasHoe opolIeHne TEXHOIOTMYECKUX allapaToB

[Mpunoxxenne T Meton onpenenenus TpeOyeMoii 6e30MmMacHOM IIJIOMAAN pa3repMeTH3aln

[Mpunoxenne Y TpeOoBaHM K IPOTHBOIIOKAPHBIM IIpErpagamM

[Mpunoxenne ® TpeboBaHMS K OTHE3AMUTE OTPAKIACHUIN TEXHOIOTHIESCKOTO 000pyIOBAHMUS

[Mpunoxxenne X 3amura TEXHOIOTMIECKUX MPOIECCOB YCTAHOBKAMH MOXAPOTYIICHHS

[Mpunosxenne 1] TpeGoBanus kK cpecTBAM MOKAPHOM CBSI3M U CUTHAITU3AINT

[Tpunosxenue I Meron pacuera HHIAUBUIAYAIBHOTO U COLMAIBHOTO PUCKA JUTS MIPOU3BOACTBEHHBIX
3/1aHUH

IIpunoxenne O MeTon OLEHKHM HHIUBUAYAJIBHOTO pPHCKa IS HAPYXKHBIX TEXHOJIOTHYECKUX
YCTaHOBOK

ITpunoxenne FO MeTo OLIEHKH COLMANBHOTO PUCKA IS HAPYKHBIX TEXHOJIOTMUYECKUX YCTAHOBOK

[Mpunosxxenne 51 bubnuorpadus



