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®EJEPATILHASA CTYXKBA 1O DKOJOTHYECKOMY,
TEXHOJIOTHIECKOMY 1 ATOMHOMY HAJI30PY
(POCTEXHA/I30P)

ITPUKA3

20 anpens 2015 Ne 159
Mocksa

00 yreepxnenun PykoBoacTsa no 6e3onacHocTu
«MeTonnka OlEeHKH O0C/IeICTBUI aBaPHITHBIX
B3PBIBOB TOILTHBHO-BO3IYIIHBIX CMeceii»

B uensx peanusauuu [MonoxeHus o PenepanpHoit ciyxoe Mo
3KOJIOTUYECKOMY, TEXHOJIOTMYECKOMY W aTOMHOMY Han3opy, YTBEPX-
TIeHHOTO TocTaHoBiIeHHeM IpaBurtennscTBa Poccuiickoit @enepaumm
oT 30 mtoss1 2004 . Ne 401, npuKa3 bl Balo:

1. Y1Bepnuth npuiiaraeMoe PyKoBoncTBO no 6e3omnacHocT «MeTto-
JIMKa OLIEHKH TOCJIEICTBUI aBapUITHBIX B3PbIBOB TOTUIMBHO-BO3MYIII-
HBIX CMECEM».

2. CyutaTth He NMoIIEXKANIMM MPUMEHEHUIO NocTaHoBIeHHe Dene-
PAJILHOTO TOPHOTO M MPOMBILIIEHHOTO Haazopa Poccuu ot 26 uioHs
2001 . Ne 25 «O6 yTBepXKIeHUH «MEeTOOUKU OLIEHKH MOCIeICTBUN
aBapUITHBIX B3PHIBOB TOILIMBHO-BO3MYIIHBIX cMecei» (PII 03-409—-01).

PykoBomutenn A.B. Anémmn
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Ilpusoncenue

PYKOBOJACTBO I10 BE3OIACHOCTH

«MeTo/Ka ONEHKH NOC/IeCTBHI1 ABAPHITHBIX B3DbIBOB
TOILIHBHO-BO3/(YHIHBIX CMeceii»

I. OBIIME IMTOJIOXKEHUS

1. PykoBozCTBO 110 Oe30nacHOCTH « MeTommKa OLIEHKM TIOCENCTBUM
aBapUIHBIX B3PHIBOB TOTUIMBHO-BO3AYLIHBIX CMeceit» (nanee — Pyko-
BOZCTBO) pa3paboTaHO B LIEJSIX COACMCTBHS COOJIIONEHUIO TpeOOBaHHIA
MenepagbHBIX HOPM U TIPaBUI B 00J1ACTH MIPOMBILILIEHHOM GE30MacHo-
cti «O011re MpaBuia B3pbIBOOE30IMACHOCTH ISl B3PbIBOIIOXAPOOIIaC-
HBIX XUMMYECKUX, HEPTEXMMHUUYECKUX U HedTeTiepepadaThIBalOIIMX IPO-
HU3BONCTB», yTBEPXKIEHHBIX MPHKa3oM PoctexHanzopa ot 11 mapra 2013 &
Ne 96 (3apeructpupoBan Munioctom Poccuu 16 anpens 2013 1., peru-
cTpauMoHHBII Ne 28138) (nasee — MenepasbHble HOPMBI U NPaBIIIA B
obJ1acTy MPOMBILLIEHHON Oe30nmacHocTH «O0I1He MpaBuia B3pbIBOOE30-
NIACHOCTH U151 B3PBIBOIIOXKAPOONACHBIX XMMUYECKIX, HEPTEXUMUUECKHX
U HedTenepepabaThIBAIOIIVX TPOU3BOACTB»), M TpeboBaHU Penepaib-
HbIX HOPM U [IPaBUJI B 06/1aCTU POMBILLUIEHHOH 6e30nacHOCTH «Oo1ive
TpeOOBaHMS K 0OOCHOBaHUIO 6€30MACHOCTH ONIACHOTO MPOU3BOACTBEH -
HOTO 00BEKTa», YTBEPXKIEHHBIX NMpUKa3oM PoctexHansopa ot 15 uionis
2013 . Ne 306 (3aperucrpupoBad MumioctoM Poccuu 20 aBrycra 2013 1.,
perucTpauroHHbl Ne 29581) (nanee — MenepanbHble HOPMEI U Tpa-
BWJIa B 0071aCTA MPOMBILLIUIEHHOM O6e30macHocTH «O0111e TpeGoBaHusI K
000CHOBaHHIO 6€30MaCHOCTH OTIACHOTO MPOM3BOACTBEHHOIO OOBEKTA» ).

2. Hacrosimiee PykoBOICTBO COOEPKUT PEKOMEHIALIMHK K OLIEHKE
[apaMeTpoB BO3AYLIHBIX YAAPHBIX BOJH MPH B3phIBaX TOIUIMBHO-BO3-
OYUIHBIX cMecell, oOpasyloumxcsi B atMocdepe Mpu MPOMbILILIEHHbBIX
aBapusx, U1l obecrieueHus1 TpeOOBaHUI TIPOMBIIIUIEHHOM 6e30rac-
HOCTH MPU MPOEKTUPOBAHUU, CTPOUTEIBCTBE, KATIUTATBHOM PEMOH-
Te, TEXHUYECKOM TNEePEBOOPYKEHUU, PEKOHCTPYKLIMHK, SKCILTyaTalluu,

© Odopmnenne. 3A0 HTU NB. 2013



6 Pyxosodcmeo no 6esonachocmu «Memooduka oyenxu

KOHCEPBaLWK Y TMKBUIAUWH OMTACHBIX IPOM3BOICTBEHHBIX OOBEKTOB,
Y He SBJISIETCS] HOPMATUBHBIM MPABOBBIM aKTOM. PYKOBOZICTBO conep-
KUT PEKOMEHIALMHU TI0 OTIPENEIEHUIO BEPOSITHBIX CTEIIEHEH TIopaxe-
HWSI JTIONEH U CTENEHU NOBPEXIECHUHA 3MaHUI OT B3PBIBHOM Harpy3ku
IIpY aBapusiX co B3pbiBaMu 061akoB TBC.

3. OpraHu3zaliiy, OCYILECTBIISIONINE OLIEHKY MTOCNIEACTBUM aBapuii
€O B3PBIBOM TOILTHBHO-BO3OYIIHBIX CMECEH, MOTYT MCITOJIB30BaTh MHbBIE
000CHOBaHHBIE CTTOCOOBI M METOMBI, YeM T€, KOTOPbIC YKa3aHbl B Ha-
crosuiemM PykoBoncTse.

4. B PykoBoncTBe MCIIOIb3YIOTCS COKpaleHusi, 0003HaueHus, a
TaKXXe TEePMUHBI U ONIPEneIeHUsI, IPUBEIEHHBIC B IPUIOXEeHUsIX Ne 1
U 2 K HacTosiieMy PykoBoaCTBYy.

5. PYKOBOIICTBO pacrpoCTpaHsIeTCs Ha ONacHbIE MPOU3BOACTBEHHbIE
00BEKTHI, Ha KOTOPHIX BO3MOXKHBI CJIyJal aBapyuH, COMPOBOXAAIOIIHE-
cs1 B3peIBaMHM 061akoB TBC.

I1. OBIIIME PEKOMEHJIALIVIH 110 OIIEHKE
I[MOCJENCTBUI B3PBIBOB TBC

6. 17151 KOIMYECTBEHHOM OLIEHKH ITapaMeTPOB BOZAYIIHBIX YAAPHBIX
BOJIH 1pH B3pbiBax TBC pekoMeHayeTcsl pacCMaTpUBaTh YaCTUYHYIO
pasrepMeTH3al1Io U MOJHOEe pa3pylueHHe o00pynoBaHusl, colepxa-
IIEro ropioyee BEIIECTBO B ra3000pa3HOit WK XXUIKOH (ase, BLIOpOC
5TOTO BeleCTBA B OKPYXalollyio cpeny, odpa3zosaHue obnaka TBC,
uHuuuupoanue TBC, B3pbIBHOE NpeBpalieHue (TOpeHUe WU IETO-
Hauwust) B obnake TBC.

7. B obpaszosanuu obnaka TBC pekoMeHIyeTcsl pacCMaTpuBaTh ro-
plouee BelIecTBO OJHOTO BMAA, B IIPOTUBHOM citydyae ([UIs CMecH He-
CKOJIbKHX TOPIOYMX BellecTB) xapaktepuctuku TBC, ucnonbsyemsbie
MpY pacyeTax MapaMeTpoB YIAapPHBIX BOJH, ONPENEISIOTCS OTIETbHO.

8. Jlns1 pacyeTa ITapaMeTpOB yIapHbIX BOJIH IpH B3psiBe obiaka TBC
PEKOMEHIVETCS YYMUTBIBATH CICAYIOIINE UCXOAHbIE JaHHbIE:

a) XapaKTepUCTHKH TOPIOYEro BEIIeCcTBa, CoAepXKallerocs B obna-
ke TBC;
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©0) arperatHoe coctosiHue TBC (razoBoe WM reTeporeHHoOE);

B) CpelHsisi KOHLEHTPALIMS TOPIOYErO BEMIECTBA B CMECH C;

r) CTeXMOMETPUYECKast KOHLIEHTPALIMsl FOPIOYEro rasa ¢ BO3IYXOM €, ;

1) Macca ropIoYero BELIECTBa, cofepiKailerocs B obnake', M (ecnu
9Ta BEJIMYMHA HEU3BECTHA, TO €€ PacyeT PEKOMEHIYETCsI TPOBOIUTE
cortacHo nipunoxeHuo Ne 3 k PenepaibHbIM HOPMaM U MPABUJIaM B
00J1aCTH IIPOMBILLIEHHOM Oe3omnacHocTH «O0611Ke mpaBuia B3peIBoOe -
30MaCHOCTH [UTS B3PBIBOTIOKAPOOTIACHBIX XUMUUECKUX, HeTeXuMuye-
CKHX U HedTenepepabaThIBAalOLUINX TIPOU3BONCTB»);

€) yAembHasi TEIUIOTa CTOPaHMsl TOPIOYETO BELIECTBA g ;

K) MHGpOpMaLus 006 OKpYXXalollleM MPOCTPaHCTRE.

9. B kauecTBE OCHOBHBIX CTPYKTYPHBIX JIEMEHTOB aJITOPUTMA pac-
4yeToB (puc. 3-1 npunoxeHust Ne 3 K HactosilieMy PyKoBoncTBy) peko-
MEHIyeTCs pacCMaTpUBAaTh:

a) OIpelie/IEHUE MacChl FOPIOYEro BELLECTBA, COAEPXKAILIErocs B 00-
JlaKe;

0) onpeneneHue apdekTUBHOrO 3Heprosanaca TBC;

B) OTIpe/ie/IeHHEe OXMIaeMOro peXuMa B3PBIBHOIO MpPEBPAILIEHMS
TBC;

) pacyeT MaKCHMMalbHOTO U3OBITOYHOIO AABAEHUSI U UMITYJIbCA
(hasbl cxkaTHUs BO3AYIUHBIX YIAPHBIX BOJH AJISI A3 IHYHBIX PEXUMOB;

1) OTMpeaeeHue TOMOTHUTEIbHBIX XapaKTEPUCTHUK B3PHIBHOM Ha-
TDY3KH;

€) oleHKa nopaxarulero Bo3aeicTsus B3peia TBC.

HI. PEKOMEHJIAIIVH ITO OITPEAEJIEHNIO OCHOBHBIX
ITAPAMETPOB B3PbIBA TBC

Onpeneenue 3¢dekTHBHOO 3Heprozanaca TBC

10. 3ddexTUBHBIN 3HEpro3anac roproyei CMecH ornpenesiseTcs mo
COOTHOILEHHUIO:

' Bosiee TOYHO: Macca roployero BellecTsa B 0biake, yJacTByIOLIAs! B CO3IaHHH TIOpaXalo-
umx $akTopos B3pbisa, M. ({Ipumey. u3d.)

© Odopwichne. 3A0 HTL I16, 2015
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E=Mgqmpuc<c, (1
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11. Ilpu pacuere mapaMeTpoB B3pbiBa 00JIaKa, JieXKallleTo Ha To-
BEPXHOCTH 3eMJIH, BelnuynHa 3(p(EeKTHBHOTO IHEPro3amnaca yipanBa-
ercst. s oueHKH o6beMa ra3oBoro obnaka TBC MOXHO BOCIIONB30-
BaTbCS TPOCTHIM COOTHOIIEHHUEM:

V=M /e, )

12. Maccy, y4acTBYIOIIYIO BO B3pbiBe Ul Apeii¢ylomiero obnaxa,
PEKOMEHIYETCS OMpeae/isiTh HA MOMEHT BPEMEHH, KOTZIa B3pbIBOOMAC-
HbIH 00beM Apeidyloliero obnaka 10CTUTaeT UCTOYHMKOB BO3MOX-
HOTO BOCILJIAMEHEHUSI MJIU €CNIU paclipeaeieHHe UCTOYHUKOB BOCTLIA-
MEHEHHMS TTI0 TEPPUTOPUH HEU3BECTHO, TO HA MOMEHT BPEMEHU, KOTIa
B3PBIBOOIIACHASI Macca TpH npetde NOCTUTaeT CBOETO MaKCUMAaTbHOIO
3HavyeHus. OnpeneseHUe Macchl, YYaCTBYIOIIEH BO B3pEIBE ISl Apeii-
dyroliero o6s1aka, peKOMEHIYETCS BBIMOJHSITL B COOTBETCTBUH € Py-
KOBOJIICTBOM I10 ©6€30IacHOCTU «MeToanKa MOIeIMPOBAHUS Pacipo-
CTpaHEHHS aBapHUITHBIX BLIOPOCOB ONACHBIX BEILECTB», YTBEPXKAEHHBIM
npukasoM Pocrexnanzopa ot 20 anpens 2015 . Ne 159.

Hpumenanus: 1. CrexuomMeTpuuecKasi KOHLIEHTPAUS TOPHOYETo BellecTBa
B TBC onpenensieTcst H3 CpaBOYHBIX JAHHBIX HJIM PACCUNTHIBACTCS] OTACIBHO.

2. B ciryuae, eciiu onpeescHe KOHLEHTPAMK TOPIOYEro BEECTBa B CMECH
3aTPYIHEHO, B KAYECTBE BEJIMUMUHEI ¢, B COOTHOIIEHHH (1) MPMHMMAETCSl KOHLIEH-
TpaiMsl, COOTBETCTBYIOIIAsA HYIDKHEMY KOHLIEHTPALIMOHHOMY TIpeIesTy BoCIuIaMe-
HEHWsI TOPIOYEro rasa.

3. Terota cropanus ropiouero rasza g B TBC GepeTcs U3 CripaBOYHBIX JaH-
HBIX WK OLIEHHBaeTCs 110 Gopmyie: g = 44B MIIx/Kr.

KoppekTupoBouHblii mapaMeTp P 11s1 HauboJee pacIIpoCTPaHEHHBIX B TIPO-
MBILIUIEHHOM MPOU3BOJICTBE ONACHBIX BEILECTB OIpenessieTcs u3 tabm. 4-1.

4. Macca ropouero rasa, copepxatuerocs B oonake TBC, Moxer 3anaBatscsi B
KayeCcTBe UCXONHOTO [TapaMeTpa Wi OMPEIeISITECS HCXOMIS 3 YCIOBUI pPa3BUTHS
apapuit. ITpu oueHke mocneacTBuit aBapyit Maccy M, peKOMEHIYETCsl ONpeNeIaTh
cortacHo ®PenepaibHBIM HOPMaM M TIIpaBHjIaM B 00J1aCTH TIPOMBILIIEHHOM 0e3-
omacHocTH «OOIIHe MpaBiiia B3phIBOOEC30MACHOCTH LTS B3PBIBOIOXAPOONACHBIX
XUMHYECKHX, HedTenepepabaThiBAIOIIUX TPOU3BOICTBY.
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OnpezeneHne 0JKHIAEMOTO PeKHMA B3PLIBHOTO NPEBPALICHHS

Kaaccugurxayus eoprouux eeujecme no cmenery 4ygcmeumenbHocmu

13. TBC, criocobHble K 00pa30BaHHIO FOPIOYHX CMECEH C BO3IYXOM,
110 CBOMM B3PBIBOOMACHBIM CBOICTBAM pa3eieHbl HA YeThIpe Kilacca.
Kraccubuxauus ropioumx BelecTB NpUBeaeHa B TabJI. 4-1 npuioxe-
Hust Ne 3 K HacTostiieMy PyKoBoACTBY.

B ciiyyae eciu BeliecTBO OTCYTCTBYET B Tab1. 4-1, ero ciienyeT Kiac-
CcUbULUPOBATH MO AHAJIOTUU C UMEIOLLIMMMUCS B Tab/IM1Ie BEIIIECTBAMH,
a MpY OTCYTCTBUM HHGOPMALIMH O CBOWCTBAX JAHHOTO BEIIECTBA — OT-
HOCHTbD €ro K Kj1accy 1, To eCTbh paccMaTpyBaTh Kak HauboJiee OnmacHbIA
cJiydaid.

Knaccugpurayus okpyxcaroweli meppumopuu

14. B cBSI34 ¢ T€M, YTO XapaKTep OKPYXKaIOIIero NpoCTPaHCTBa B
3HAYUTEIbHOM CTEMEHHU OIpeiesisieT CKOPOCTh B3pLIBHOTO NpeBpallle-
Hus obnaka TBC, pekoMeHayeTcsl MapaMeTphl yIapHOil BOJHEBI, TeOMe-
TpUYECKHME XapaKTepUCTUKHN OKPYKAIOILETrO MPOCTPAHCTBA Pa3aeisTh
Ha BUJIbl B COOTBETCTBMHM CO CTEIEHBIO €r0 3arPOMOXIESHHOCTH.

Buga 1. Hanuuue inHHBIX TPYO, NOMIOCTEH, KaBEPH, 3aITOJTHEHHBIX
roploueil CMechlo, NMPU CrOpaHUM KOTOPOH BO3ZMOXHO OXHAATh (op-
MHPOBaHHe TypOYJIEHTHBIX CTPYH MPOAYKTOB CrOPaHHUsI C pPa3MEpOM HE
MEHEE TpeX pa3MepoB AETOHALUWOHHOM siueiKu naHHO# cMecu. Ecnu
pasMep AETOHALMOHHOM sTYelKHU I JaHHOU CMECH HEU3BECTEH, TO
MMHUMAJbHBIA XapaKTepHbINA pasMep TypOyJIEeHTHBIX CTPYH ITpUHHUMA-
€TCsl paBHBIM 5 CM LTSI BellecTB kiacca 1; 20 cM — 11 BelecTB KJiac-
ca 2; 50 cM — 14 BelecTB Kiacca 3 u 150 cMm — [utg BellecTB Kiacca 4.

Bun 2. CuibHO 3arpoOMOXAEHHOE MPOCTPAHCTBO: HATTMYME ITOJY-
3aMKHYTBIX 00bEMOB, BbICOKAsI TUIOTHOCTb pa3MelleHUsI TeXHOJIOTH-
4YeCcKOro 000pynoBaHHs, jec, 60JIbLI0e KOJUYECTBO MTOBTOPSIOLMXCS
TIPETISITCTBUHA,

Bun 3. CpenHe 3arpoMOoXKAEHHOE IIPOCTPAHCTBO: OTAETBHO CTOSIIITHE
TEXHOJIOTMYECKHE YCTAHOBKH, Pe3epBYapHBIi MapK.

Bua 4. Cnabo 3arpoMoXIeHHOE U CBOOOIHOE ITPOCTPAHCTBO.

© Odgopmnenne. 3A0 HTU L1b, 2015
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Kaaccugurayus oxcudaemozo pexcuma 83pvigH020 npeapauieHus

15. MI3BecTHBI 1Ba OCHOBHBIX PEXMMa IIPOTEKAHHS OBICTPOITPOTEKA-
IOIIMX IIPOLIECCOB — AeTOHALMS U Aediarpaius. s olleHKY mapame-
TPOB NEACTBYSI B3PbIBA BO3MOXKHBIE PEXXUMBI B3pBIBHOTO NPEBPALIEHHUS
TBC pa36uThl Ha IIECTh THATTA30HOB 110 CKOPOCTSIM HX paclIpoCcTpaHe-
HUS, IPUYEM TISITh U3 HUX MIPUXOISITCS Ha ITpoLecchl NediarpaliioH-
Horo ropeHust TBC, mOCKONbKY XapaKTepUCTHKU Mpoliecca TOpeHUsI
€O CKOpOCTSMH ¢poHTa, MeHbITUMHU 500 M/C, UMEIOT CYILIECTBEHHbIE
KavyeCTBEHHBIE pa3INymsl.

16. OxuaaeMbIil 1Mana30H CKOPOCTH B3PBIBHOTO IpeBpalle HHUS
OnpeaessaeTcsl ¢ MOMOILBIO TabJI. | B 3aBUCUMOCTH OT KJ1acCa ropIoYero
BELLECTBA ¥ B2 OKPYXXaIOIEro MpoCTpaHCTBa. JlomycKaeTcst MCTIONb-
30BaHue 60siee TOYHBIX 3HAYEHH I CKOPOCTH B3PHIBHOTO NMpEBpaIlleHUs
MpH WX 0OOCHOBAHMH.

Tabauuya 1
IBKcnepmaﬂ Tadmma JJiA onpeaeieHNusA peskKrMMa B3PbIBHOIO NpeBpalicHusa
Knacc roprouero By okpyxar1ero npocTpaHcTaa
BEILECTBA 1 | 2 ] 3 | 4
OxunaeMblif IMANa3oH CKOPOCTH B3PBIBHOTO
TpeBpalleHUst
1 1 1 2 3
2 1 2 3 4
3 2 3 4 5
4 3 4 5 6

17. Hyxe npyBoaMTCS pa3dreHHe peXXMMOB B3PBIBHOTO ITpEBpanie-
Hus TBC o auana3oHaM CKOpOCTeii.

Jiuana3son 1. JIeToHALIMS WY TOPEHKE CO CKOPOCTHIO (hpOHTA TUTa-
MeHHu 500 M/c 1 Gosnblire.

Jlnanason 2. [lepnarpaiius, ckopocTh ¢pponTa ruiaMenu 300—500 mM/c.

Junanason 3. Iepnarpaiysi, ckopocTb pponTa mnameru 200—300 m/c.

Junana3son 4. [Iechnarpaisi, ckopocTb hpoHTa mnamenu 150—200 m/c.

Jnana3son 5. lednarpaumsi, CKOpocTb (PpOHTA IJIAMEHU OTIPEIeisi-
€TCsI COOTHOIIIEHHEM:
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— 1/
V.=k MM, ©)
rie k, — KOHCTaHTa, paBHas 43.

Huana3son 6. /lenarpauust, ckopocTb hpoHTa ITAMEHHU OTIPEAEIIsi-
€TCS1 COOTHOILIEHUEM:

V. =k, M, “4)
rae kK, — KOHCTaHTa, paBHas 26.
Oyenka azpeeamnuoeo cocmosius TBC

18. 1151 nanpHEeMIIMX pacyeToB HEOOXOMUMO OLIEHUTh arperaTHoe
cocTOsiHUE ToruiMBa cMmecH. [lpenmonaraercs, 4To cMech TeTepOreH-
Hasl, eciiy 6onee 50 % ToIIMBa COACPXKUTCS B 00J1aKe B BUIIE KAleb, B
npotuBHOM ciryyae TBC cuurtaetcs razoBoii. [IpoBecTd Takue OLIeHKH
MOKHO MCXO[SI U3 BEJIMYMHBI JABJICHHNS HACBIIIEHHBIX TIAPOB TOTLIU-
Ba [IpH IAHHOM TeMmnepaType U BpeMeHM (opMupoBaHust ob1aka. s
JIETYYMX BELUECTB, TAKUX, KakK MponaH npu temrneparype 20 °C, cMech
MOXHO CUMTATh a30BOM, a LIS BEIECTB C HU3KUM JdaBJIeHUEM HAChI-
LIEHHOTrO rnapa (pacnei au3toriuea npu 20 °C) pacyeTsl MPOBOASTCS
B [IPEATIONIOXEHUH [€TEPOreHHOMN TOTUIMBHO-BO3MYIIHOH CMECH.

PacueTt MakCMMaNbLHOTO M30LITOYHOO AABJICHHS H HMIYJIbca (ha3bl
C2KaTHsl BO3OYHIHBIX YIAPHBIX BOJIH

19. Ilocne Toro Kak onpeesieH BEPOSITHBIN PeKUM B3PBIBHOTO Ipe-
BpaLLEHUs1, paCCYMTHIBAIOTCS OCHOBHBIE TapaMeTPhl BO3AYLIHBIX yAap-
HBIX BOJTH (M30BITOYHOE NaBineHne APy UMITYJIbC BOJIHBI AaBjieHus /) B
3aBUCUMOCTU OT PACCTOSTHUS IO LieHTpa 00J1aka.

Hemonaiyus eazoevix u eemepozenivix TBC

20. 1151 BLIYMCIIEHHS MTapaMeTpOB BO3IYLIHOM yIapHOM BOJHBI Ha
3aJaHHOM PacCTOSSHUM F OT LIEHTpa obNiaka Nnpu AeTOHAUWK o0JaKa
TBC npeasapuTeTbHO paCCYUTHIBAETCSI COOTBETCTBYIONIEE O€3pa3Mep-
HOE PAaCCTOSTHUE M0 COOTHONIEHHUIO:

R =r/(E/P)'". (5)

© Odopseunc. 3A0 HTLL 116, 2015



12 Pyrosodcmeo no besonacnocmu «Memoduka oyenxu

Ipumeuanue. Bce COOTHOLLICHMS TAKXKe MOTYT ObITh 3aITMCaHbl B YHKITMSIX
apryMeHra A, = 1007/ E'. TIpy IpDUHATHIX B PYKOBOACTBE NOMYILEHUSIX MEXKIY
R ). CYWECTBYeT IIpocTas CBsi3b: A, =2,15R..

21. Hanee paccuMTbiBaloTCs 6e3pasMepHoe napieHue P u 6e3pas-
MEPHbIH UMITYJIbC (asbl cxaThs 1.

22. B ciryyae netoHalmu obiaka razoBoii TBC pacyer nmpou3Bonut-
sl 1O CEeAYIOIUM (popMyiaM:

In(P)=—1,124 — 1,66In(R) + 0,26 (In(R)*+ 10%;  (6)
In(/) = —3,4217 — 0,898In(R) — 0,006 (In(R))* + 15%.  (7)

3aBucumocTy (6) n (7) cripaBeNTMBBI 1S 3HaYEHUH R, GONMbIIMX
BeMduHbl R = 0,2 1 MeHbmux R = 24.2 B ciyyae R < 0,2 BenvyuHa
P _nonaraetcs papHo# 18, a B BeipakeHue (7) MOACTaBJIsAETCA 3HaYe-
Hue R = 0,142.

23. B cy4ae demonayuu obaaxa cemepoeennoi TBC pacueT npous-
BOAUTCS MO CIEIYIONIMM DopMyIaM:

P =0,125/R +0,137/R?+0,023/R + 10 %; ®)

1.=0,022/R *+ 15 %. &)

3asncuMoctH (8) u (9) cripaBeUIMBEI Ul 3HaYeHMH R_OOIbLIMX
BesimunHbl R = 0,25. B cayyae ecnm R < R, BenvunHa P monaraercst
pasHoii 18, a Besmuuna I = 0,16.

Hedaarpauus ra3zossix u rereporednsx TBC

24. B ciyyae nednarpalldOHHOTO B3PBIBHOTO MpeBpallieHUs obnaka
TBC x napameTpaM, BIUSIIOIIMM Ha BETMYUHBI U30bITOYHOIO JIABJICHHS
Y UMITYJIbCa TIOJOXUTEIbHOM (ha3el, 100aBISIOTCS CKOPOCTh BUIUMO-
1o (hpoHTa MIaMeHu (V) 1 CTeneHb paciuMPeHUs IPOAYKTOB CTOPaHUs
(o). ns ra30BBIX CMECEH NIPUHUMAETCS G = 7, IUISI TeTePOTeHHbIX —
o = 4. [Ins pacyeTa napaMeTpoB yaapHO# BOJNHbI ITpH gedarpalvu re-
TEPOTEHHbIX 00JIaKOB BeJIHMUYMHA 3 (hEKTUBHOTO 9Hepro3amnaca CMecu
JOMHOXaeTcst Ha KoadduuueHr (o — 1)/c.

? bo:1ee TouHO pHHMMATh R = 6,5. (JTpumen. u3d.)
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25. bespasMmepHble nasienne P, u uMmysbe hasel cxatus I onpe-
JEJISIIOTCS 110 COOTHOLICHUSIM

P, =V /C)((c~1)/c)(0,83/R —0,14/R?); (10)

L, = /C)(c—1)/c)1-0,4(c—-1)V/cC)x
x(0,06/R +0,01/R?—0,0025/R?). (11)

Berpaxenust (10) u (11) cnipaBeninBbl aig 3Ha4eHui R, 00/bIINX
BeMuMHbl R = 0,34, B IPOTMBHOM CJly4ae BMECTO R B COOTHOLIEHHUS
(10) u (11) noacrasisieTcs BeIMYHHA RKp.

26. lanee BbIYMC/IAIOTCS BETHUMHbL P, 1 I ,, KOTOpEBIE COOTBETCTBY-
10T PEXUMY ACTOHALIMU W JIJIsI CJIydasl IeTOHAlIMM ra30BOi cMecH pac-
CUMTBIBAIOTCS 110 COOTHOLIIEHUsIM (6), (7), a 1715l IETOHALIUMM TeTEPOTEH-
HOM cMecH — no cooTHolueHusaM (8), (9). OkoHyaTenbHbBIE 3HAYECHUS
P w I BHIOMpAIOTCA U3 YCIIOBUIA:

Px = min(j)xl’ 1).\72); Ix = min([_\'l’ IXZ)' (12)

27. Ilocne onpenesneHust 0e3pa3MepHbIX BEJTMUMH NaBJIEHHUSI U UM-
nyJsibca ¢asbl CKaTUA BEIYUCISIIOTCS COOTBETCTBYIOLIME MM pa3MEpHbIe
BEJIMYMHBI;

AP=PP, (13)

I=I(PYPES/C, (14)

IV. PEKOMEHJAIIVMU 11O OIIPEAEJIEHHIO
JOITOJIHUTEJIbHBIX XAPAKTEPUCTHUK B3PBIBA TBC

IIpocduas ynapHoii BoJHbI

28. XapakTepHblit npoduiib yaapHoi BosHbl npu B3pbiee TBC no-
Ka3aH Ha puc. 1.

© Odopmnenue. 3A0 HTLL [T, 2015
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|

+
QU
<
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A

y ATMoc(epHOE IaBjieHHE \

A

T f ) T+ >

Puc.1. XapaktepHslit poduiIb yIapHOil BOJHbI

B nynkrax 29—35 nokazaHo, Kak OTpenesiioTcsl KOTUYECTBEHHbIE

XapaKTePUCTHKH JOIMONHHUTEIBHBIX TIapaMETPOB YAAPHOM BOJIHBI.

ITapameTpbl nanaoeii BOJHbI NPH JeTOHAIMH 00JIAKA ra30Boi cMecH

29. TapaMeTpbl MaAaoLIei BOJHBI IPH AETOHALIMY 00J1aKa ra30Boi

CMECH PacCUUTHIBAIOTCS 11O CAEAYIOLIMM COOTHOLIEHUSIM™:
AMrmuTyna $assl cKaTus:

In(AP./P) = 0,299 — 2,058Ink  + 0,26(1nknap)2.
AMIuTATyna Gasbl pa3pexeHMs
In(AP_/P) =—1,46 — 1,402InA _+ 0,079(ln7»nap)2.
JnutensHocTh hassl CXKaTHS:
In(10%,/E'?) = 0,106 + 0,448l — 0,026(1nlnap)2.
JnutenbHOCTh (ha3bl pa3peXeHUs:
In(105t_/E3) =1,299 + 0,412InA,  — 0,079(1nx"ap)2.

Hmnynse dasbl cxxaTus:
In(//E'?) =-0,843 — 0,932InA, — 0,037(1n)»mp)2.
Hmrynbe da3sl paspexeHus:
In(/ /E') =-0,873 — 1,25InA,  + 0,132(1nxnap)2.

3 CootHouenus 15—20 cnipaseaussl npu 1,3 < Ao < 14 (Tpunsen. u3d.)

(15)

(16)

17)

(18)

(19)

(20)
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30. ®opMa namaroniei BOIHBI ¢ onucaHueM ¢a3 cKaThd U paspe-
JKEHUs B Hanbosiee OMacHOM ciyyae NETOHALMH Ira30BOM CMECH MOXET
OBITH ONMKCAHA COOTHOLUEHHUEM:

AP(t, ) = AP (sin(n(t —,)/1 )/sin(—nt/z )exp(—Ki/x). (21)

31. JlekpeMeHT 3aTyXaHUs B Magalolieil BOJIHE pacCYMTHIBAETCS I10
COOTHOUIEHHUIO:

K= 0,889 —0,356In._

ap

+0,105(In2, ). (22)

ITapameTpbi OTPaKeHHOH YAAPHOii BOJIHbI

32. ns pacyeTa mapaMeTpoB OTPaKEHHOM BOJIHBI IIPY €€ HOPMaJTb-
HOM MaJeHUH Ha Nperpany UCMoJb3YIOTCS CJEeYIOIHe COOTHOIICHMUS:
AMIUIMTYIa OTpaKeHHOM BOJIHBI JaBJICHUA:

In(AP_/P) = 1,264 — 2,056InA _ + 0,21 1(1nx"ap)2. (23)
AMIUIATYa OTPaXXeHHOM BOJIHBI pa3peXeHMs:
In(AP,_/P)=—0,673 —1,043InA,__+0,252(In2 )*.  (24)
JAMTeNBHOCTh OTPAXXEHHO BOJIHBI AaBJICHUS:
In(10°t ./ E'?) = —0,109 + 0,983In}, , — 0,23(Inn, )% (25)
JUTenbHOCTD OTPaXKeHHOH BOJHbI Pa3peXeHUSI:
In(10°t_/E') = 1,265 + 0,857InA,  — 0,192(1117»"”)2. (26)
MnyibC OTpaK€HHOI BOMHbBI JaBICHHUS:
In({_/E7)=—-0,07 - 1,033In%  + 0,045(1n7»nap)2. (27)
WmMnynbc oTpakeHHOM BOHBI pa3peXeHusl:
In({,_/E'") = 0,052 — 0,462InA  — 0,27(Imx )% (28)
O6iiiee BpeMsl IEMUCTBUSI OTPAKEHHBIX BOJIH HA MULLIEHb!
In(10°(z,, +,)/E) = 1,497 + 0,908In}, — O,4O4(1nxmp)2. (29)

© Odopmnenne. 3A0 HTLLTTB, 2015
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33. ®opMa oTpaKeHHOM BOJHBI C ONMCaHHEM (ha3 CKaTHUs U paspe-
3KEHMSI C XOPOLUeH [T MPaKTUYeCKUX LieJiel TOUHOCTBIO MOXET ObITh
OMNuUcaHa COOTHOIIEHHEM:

AP(t, 3, ) =AP_ (sin(n(t— )/t )/fsin(—nt, )/1, Nexp(=K1/,,). (30)

34. [leKpeMeHT 3aTyXaHusl B OTPaKEHHOIi BOJIHE PACCYMTHIBAETCS
10 COOTHOLIEHHIO:

K,=0,978 — 0,554In%,,_ +0,26(In%_ )*. 31)

CootHotenust (15)—(31) cripaBeTUBLI ITPU 3HAYEHUSIX xmp 1o 51,6.

ITapaMeTpbi BOJIHBI IPH POU3BOILHOM PEXHME CrOPAHUs

35. IMIy;IbCHBIE XapaKTEPUCTUKH MANAIOIINX M OTPaXKEHHBIX BOJTH
HE 3aBHUCSIT OT CKOPOCTH B3PHIBHOTO MpeBpallieHust. IHTEHCHBHOCTD U
JUIMTENBHOCTD IeHCTBHS! YIAPHBIX BOJH MPH A, >1 pacCuMThIBAIOTCS
10 COOTHOLLIEHHMSAM MPEAbIAYIIETO pa3nesia. Bo3MOXHOCTh TAKKX OLE-
HOK OCHOBaHa Ha CPABHEHUM OIBITHBIX JaHHBIX C (haKTUYECKUMHU CBE-
IEHUSIMU 00 aBapusiX.

V. OLIEHKA ITOPAKATOIIIETO BO3AENCTBUA

36. Ipu B3pbiBax TBC cyliecTBEHHYIO POJIb HIPAIOT TAKUE IOpaXKa-
1o1me (aKTopsl, KaK JTHTENBHOCTb OeHCTBUS YIapHOM BOJHBI M CBSI-
3aHHBIN C Hell mapaMeTp MMITYJibC B3phIBa. PeajibHOE neieHHe TUIOCKO-
cTH (paKTOPOB MOPaXKEHMsI Ha AMarpaMMe MMITYJILC — JaBjieHue* Ha 1Be
4yacTu (BHYTPH — 001aCThb pa3pylieHHs, BHE — 00J1aCThb YCTOHWYMBOCTH)
He MMeeT YeTKOH rpaHuLbl. [1pu npubavkeHUH mapaMeTpOB BOJIHBI K
TpaHMIIe OTIAaCHOM 001aCTH BEPOSITHOCTD 3a/IAaHHOTO YPOBHSI MOPAKEHUS
HapacraeT oT 0 1o 100 %. I1pu npeBbIIIEHNH W3BECTHOTO YPOBHSI BEJIH-
YUH aMILUTMTYIBI JaBIEeHHsI M UMITyIbca nocturaercst 100 % BeposiTHOCTD
MOpakeHUs . DTa TUTTHYHASI 0COOEHHOCTh TUarpaMM MOpaXKeHUsT MOXET
OBITH OTpaXkeHa MPEACTaBICHUEM BEPOSITHOCTH TOCTHXEHUS TOTO WITH
MHOIO YPOBH# YIlep6a ¢ NOMOIIbIO MpoSUT-hyHKuMK — Pr..

4 CM. puc. 2. (HTpumeu. u3d.)
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OueHKa BepOSITHOCTH OBPEXK/IACHHI IPOMbIIILIEHHbIX 31AHHI OT B3pbIBA
ooaaka TBC

37. BeposITHOCTh NMOBPEXICHUIA CTEH MPOMBILUIEHHBIX 30aHUM,
MPU KOTOPBIX BO3MOXHO BOCCTAHOBJIEHHE 3MaHUI €3 UX CHOCa, MO-
KET OLIEHUBATHCS 110 COOTHOILIEHHIO:

Pr,=5-0,261nV,. (32)

(DaKTop VI PaCcCYMTBIBACTCA C YYCTOM ME€pCriaga JaBJIeHUA B BOJIHC
W UMITYJIbCa CTaTHYCCKOTO JaBJICHHS IT0 COOTHOILIIEHUIO:

V, = (17500/AP)3* + (290/1)°". (33)

38. BeposITHOCTD pa3pyllleHUH MPOMBIILIEHHBIX 3TaHMI, TTIPH KOTO-
DBIX 30aHUSI MOJIEXKAT CHOCY, OLIEHUBAETCS 110 COOTHOLIEHHIO:

Pr,=5-0,221nV, (34)
B stoM ciyyae dakrop ¥, paccuuthiBaeTcs no popmye:
V, = (40000/AP)™ + (460/1)'">. (35)

Ha puc. 2 npuseneHa P-1 nuarpaMMa, COOTBETCTBYIOLLAS Pa3/IAY-
HBIM 3HAUEHUSIM MOpaXKeHUs 30aHW yaapHOil BOJHOM IIpU B3pbBIBE
obaaxa TBC.

OueHnka BepoOATHOCTH NOPaKeHus Jozeil npu B3pbise obnaka TBC

B niyHkTax 39—41 npuBOOSTCS COOTHOLLIEHMS, KOTOPBIE MOTYT OBITh
MCII0JIb30BaHbI [UIS1 pacyeTa YPOBHSI BEPOSITHOCTH IMOPaXeHUsI BO3MYLLI-
HOIi BOJIHOM XXMBBIX OPraHM3MOB (B TOM YHCJIE U YEJIOBEKA).

39. BeposITHOCTH IUTMUTEJILHON TIOTEPH YIPABISEMOCTH Y JI0nei
(cocTosiHMe HOKIayHa), MOMNAaBUIMX B 30HY A€HCTBUS YIAPHOU BOJIHBI
npu B3pbiBe 061aka TBC, MoxeT ObITh OlieHEeHa I10 BeJIMYUHE PO~
OUT-pyHKUMU:

Pr,=5-574InV, (36)

(DaKTop OITaCHOCTH V; PacCYMTBIBACTCSA IO COOTHOILICHHIO

© Odoprenne. 320 HTLL [1B, 2015
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V,=4,2/p+1,3/i (37)

BespasmepHoe napneHune ¥ 6e3pa3sMepHBIH UMTIVIILC 3a1a10TCS BbI-
PaKEHUSIMHU:

p=1+AP/P ui= /(P m?), (38)
rIe m — Macca Tejla XWBOro opraHu3ma, Kr
10
6 -
4 ' 1 2 3
2 -
@
<
=
0T
2
% 0,6 F
< 04 r &
0,2 r
0’1 i - ] 1 1 1 1 1 1
2 4 6 10 20 40 102 2102 3-10%

Hasnenwue, klla
Puc. 2. P-1 nuarpamma 71s OLIEHKY YPOBHS pa3pyLeHUsT ITPOMBILIJIEHHbIX
30aHMIA:
1 — rpaHMIIa MUHUMAJTBHBIX pa3pyllieHuii; 2 — rpaHHLa 3HAYUTEAbHBIX
MOBpEXIeHHi; 3 — paspywenue 3naHuii (50—75 % cTeH pa3pylIeHO)

Ha puc. 3 npuBeneHa P-1 nuarpaMMa, COOTBETCTBYIOLIAs! Pa3iny-
HBIM 3HAYEHMSIM BEPOSITHOCTH [MOPaXeHUs JIIOJICH, TTONAaBIINX B 30HY
IEeMCTBYS B3PhIBA.
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10° =
: 99 %
~ L __50%
© 10 %
= 1
I 10 : 1%
g -
s L
2 L
a - OnacHad o61acTb
5) Hioxwuii npenen
s 10°F
% C
da} i VYenoBHO Ge3omnacHas 06/1acTh
1 0-1 L N | L L { L s |
107" 10° 10' 10°

Be3pa3MepHbIit UMITYJIBC i

Puc. 3. P-1 nuarpamma 1wist aKCrpecc-oLeHKH TOPaXeHus JTIonei
ot B3pbiBa TBC

40. BeposiTHOCTb pa3pbiBa 6apabaHHBIX IEPEITOHOK Y JIIONEH MOXET
OLIEHUBATHCS 10 MPOOUT-DYHKIINHU:
Pr, = —12,6 + 1,524InAP. (39)

41. BeposiTHOCTB OTOpOCA JTI0Ae BOJHOM JaBISHHUS MOXET OLICHU -
BaThCA T10 BEJIMYMHE MPOOUT-(DYHKIIMU:

Pr,=5-2,44 V. (40)
3nech hakTop V, pacCYMTHIBAETCA M3 COOTHOLIEHUS
V,=17,3810>/AP+ 1,3-10°/(AP)). 41)

Css13b yHKLMHU Pr, ¢ BEPOATHOCTBIO TOM WM MHOM CTETNEHHM I10pa-
JKEHUST HAXOIMTCH 1o TabI. 2.

€ Odopmirenne. 3A0 HTLL 1B, 2015
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Tabauua 2
CBs13b BEPOATHOCTH HOPAIKEHNSA C NPOOHT-(PyHKIHEIH
p,% 0 1 2 3 4 5 6 7 8 9

0 2,67 12,95 3,12 | 3,25 3,38 | 3,45 | 3,52 | 3,59 | 3,66
10 372|377 | 3,82 | 3,86 | 3,92 | 3,96 | 4,01 | 4,05 | 4,08 | 4,12
20 | 4,16 | 4,19 | 423 | 4,26 | 4,29 | 4,33 | 4,36 | 4,39 | 4,42 | 4,45
30 | 4,48 | 4,50 | 4,53 | 4,56 | 4,59 | 4,61 | 4,64 | 4,67 | 4,69 | 4,72
40 | 4,75 4,77 | 4,80 | 4,82 | 4,85 | 4,87 | 4,90 | 4,92 | 4,95 | 4,97
50 5,00 | 5,03 | 5,055,081 5,10 5,13 (5,15 5,18 | 5,20 | 5,23
60 5,251 528 | 5,31 | 5,33 | 5,36 | 5,39 | 541 | 544 | 547 | 5,50
70 5,52 | 5,55 | 5,58 | 5,61 | 5,64 | 5,67 ' 5,71 | 5,74 | 5,77 | 5,81
80 5,84 1 5881592 |595]599|6,04|6,08|6,13]6,18 | 6,23
90 | 6,28 | 6,34 | 6,41 | 6,48 | 6,55 | 6,64 | 6,75 | 6,88 | 7,05 | 7,33
99 | 733|737 | 741|746 |75 |758|765]|775]| 7,88/ 8,09

OneHKa paauycoB 30H NOPaXKeHus

42. Jlng onpeneneHus paidycoB 30H ITOPaXXEHUSI MOXET ObITh MC-
ITOJIB30BAaH CJIEIYIOLIMI METOMI, KOTOPBI COCTOMT B YMCJIEHHOM pellie-
HUM YpaBHEHHSI:

k/(AP(r) — P*) = I(r) — I,

Mpu4eM KOHCTaHTHI k, P*, I* 3aBUCAT OT XapaKTepa 30HbI ITIOpakKeHUs
Y onpenesiorTes U3 Taoi. 3, a dyukuuu P(r) u I(r) Haxo#sTCs 10 co-
oTHOLIeHUAM (8)—(14) COOTBETCTBEHHO.

TBC

(42)

Tabauya 3
KoHcTaHThI LT onpee/ieHHs: PAANYCOB 30H OPAXKEHHUS MPH B3PbIBAX

XapakTeprCTHKA JeMCTBMSI YIAPHOI BOJTHBI

| ¥, MNac| P Ma |k MNa*c

Paspymenue spanui

TlonHoe pa3pylieH|e 3aHui

770

70 100

886 100

Ipanuia o6nMacTd CHIIBHBIX pa3pyuieHui: 50—
75 % cTeH pa3pylleHO WIM HaXONUTCSl Ha FpaHu
pa3pylueHus

520

34 500

541 000
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XapakTepucTHKa AeUCTBUS yaapHo BoinHbel | I*, [Mac | P*, Ila | k, [Ta’c
Ipanuiia o0sacTy 3HAYUTENBHBIX TOBpeXaeHM: | 300 14 600 | 119 200
MTOBPEXICHHE HEKOTOPBIX KOHCTPYKTHBHBIX 3J1e-

MEHTOB, HECYLINX HArpy3Ky

Ipanuua 061acTH MUHUMAIBHBIX NTOBpeXaeHu#: | 100 3600 8950

PaspbIBbl HEKOTOPBIX COSIUHEHUI, pacuwieHEHHE

KOHCTPYKLIHIA

[TonHoe pa3pylieHne OCTEKIEHUS 0 7000 0

50 % paspyliieHHe OCTEKIIEHH 0 2500 0

10 % v GoJiee pa3pylieHHE OCTEKJIEHHUS 0 2000 0
[TopakeHHE OPraHOB IbIXaHHSI HE3AIIMILEHHBIX Joaeit

50 % BBHDKMBaAHHE 440 243000 | 1,44-108

IMopor BbIXKMBaHUs (NMpH MEHBIUMX 3HaYeHUusx| 100 65900 | 1,62-107

CMCPTEJIbH. [TOPAXEHUS JIOAEH MaJIOBEPOSATHDI)

43. 1151 oueHKM nocyenctsuii B3pbiBoB TBC normyckaercs npriMe-
HSTb GOPMYJTy IS OTIpeeIeHUS PATHYCOB 30H ITOPAXEHHUS:

r=KW/(1 + (3180/W)?), (43)

rae Ko ouuueHT K onpenensieTcsi CoryiacHo 1abi. 4, a W— tpotuio-
BbIii 3KBUBAJIEHT B3pPbIBA, ONIPENEJIIEMbIA U3 COOTHOILLIEHHUS:
W= 0,4 Mg

6,
0,94,5-10 (44)

rac g, — TeIJI0Ta CropaHms rasa.

Tabauua 4
‘YpoBHH pa3pyineHns 31aHuii

Kareropus | XapakTepuctuka nospexiaeHus 3nanus | U3owirouroe | Koadpou-
TIOBPEX- napiaeHue | uueHt K
IEeHMS AP, xIla
A IToaHOe pa3pyliieHHe 31aHust >100 3,8
B Tsxenbie MOBpeXaeHUS, 30aHKE NOIe- 70 5,6
KUT CHOCY

© Odopmaenne. 3A0 HTLL 116, 2015
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Kateropus | XapakTepiCTHKa MOBpeXAeHUs 30aHus | Mi36errounoe | Koaddu-
MTOBPEX- napieHue | uueHr K
JEeHUS AP, xIla
C CpenHuie TIOBPEXIEHHS, BOSMOXHO BOC- 28 9,6
CTAHOBJICHUE 31AHMUS
D Pa3pyiieHrue OKOHHBIX IPOEMOB, JIETKO- 14 28,0
cOpaceIBaeMBIX KOHCTPYKIIHIA
E YacTHyHOE pa3pyllieHHE OCTEKIJIEHHUsI <2,0 56

44. lns onpenesieHUs] paqyuyca CMEPTEIbHOTO MOPaKeHUS YeIoBeKa
B COOTHOIUEHHE (43) cneayer MOACTaBIATh BenuunHy K = 3,8.

[TpuMepHI pacyeToB MOCIHEACTBUI aBaPUHHBIX B3PBIBOB TOTLTUB-
HO-BO3IYUIHBIX CMeCel NMPUBEIEHBI B MPHUIOXeHUU Ne 5 K HacTosIe-
My PyKoBomacTBy.
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Ilpusoscerue No 1
x Pyxosodcmey

CnHcoK coKpanieHui

B Hacrosiiiem PykoBonacTBe uCHOIB3YIOTCSA Clieaylolue 0603Haue-
HUS U COKpAIIeHUSI:

TBC — TOnNIMBHO-BO3MYIIIHAS CMECh;

LIDIY — mupokas dpakuyst JIETKHX YTJIEBOIOPOIOB;

C, — CKOpOCTb 3ByKa B BO3/IyX€E, M/C;

¢, — KOHLEHTpaLus roployero BeiecTsa B obnake TBC, xr/m?;

¢, — CTEXMOMETPUYECKAs KOHLEHTPaLMsl BEILECTBA B CMECH C BO3-
IYXOM, KI/M3;

FE — >ddexruBnbiii 3Hepro3anac TBC, Ix;

*— ko OUUUEHT ypaBHEHHUS,

1 — umnynec BonHb naBieHud, Ia-c;

I, — umnyasc dassl cxatus, [1a-c;

I — ummynbc dasbl paspexenus, [la-c;

1, — uMITyaBpC OTpakeHHOM BOMHBI NaBieHus, [1a-c;

I _— nMIysbC OTpaXkeHHO# BOMHBI paspexenus, Ia-c;

1_— Ge3pa3MepHbIIT UMITYJIBC a3kl CXKaTHS;

K — xoapouniveHT ypaBHeHUS,

k — x03¢bdOUIMEHT YypaBHEHUS;

K, — nekpeMeHT 3aTyxaHus;

K — nexpeMeHT U3MEHEHUS NaBNEHNS B OTPAXEHHOI BOJIHE;

M_— macca ropioyero BellecTBa, coxepxamerocs B oonake TBC,
KT

D — 6e3pa3MepHOe NaBleHHE;

P* — xoaddunvienT ypaBHEeHUS;

AP — y30bITOUHOE JaBieHue, [1a;

AP — aMIUTUTYIa BOJTHBI 1aBieHus, [la;

AP — aMruMTyoa BOJTHHB pa3pexeHus, [1a;

AP, — aMIIUTYIa OTPaXXEHHOH BOMHBI AaBneHus, I1a;

AP _— aMmiuTyna oTpaXXeHHOH BONHBI paspexenus, [1a;
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P, — armoctepHoe nasnenue, [1a;

P — GespazmepHOE IaBIEHKE;

Pr, — mpoOuT-(yHKIMS IOBPEXAEHWH CTEH NPOMBIILUIEHHBIX 318~
HUH;

Pr, — npo6ut-GyHKLKA pa3pyLIeH s IPOMBILLIEHHBIX 30aHUH;

Pr, — npoGUT-(OYHKIMS IWIMTENBHOM MOTEPH YIIPABIAEMOCTH Y JII0-
nel (COCTOSIHHE HOKIayHa);

Pr, — npobur-ynkiuus paspbipa 6apabaHHbIX IEPETIOHOK Y JIIONEH;

Pr, — nipo6ut-QyHKIKs 0TOpOca 10/ BOJHOM IaBIeHUs;

r — paccTosiHue ot LieHTpa obnaka TBC, M;

R_— Ge3pasmepHOE paccTOsIHME OT leHTpa obnaka TBC;

R, — NOpOTOBOE 3HAYCHUE BETUYHHBI R ;
V. — cKopocTh BUIMMOTO (DPOHTA IJIAMEHH, M/C;

W — TpoTwIOBBIi 3KBHBaIeHT B3pbiBa TBC, KT;

m — CpelHAs Macca 4ejloBeka, Kr;

g — yIenbHasd TEeTJ0Ta CTOpaHus rasa, [Ix/Kr;

t — BpeMsI Tpoliecca, C;

B — KOpPEeKTHPOBOYHBII NTapaMeTp, XapaKTepu3yIomui ¢yracHble
cpoiictBa TBC;

Ay — TIAPAMETPHYECKOE PACCTOSHHUE;

G — CTeNeHb PAaCUIMPEHHUS MPOAYKTOB CTOPaHUSl;

T,— IJIUTEJIbHOCTD (pa3bl cXKaTus, C;

T _— IJIUTENbHOCTD (ha3bl pa3pexXeHHs, C;

T,,— IJIMTENIBHOCTb OTPAXKEHHOM BOJIHBI JABJIEHUS, C;

T,_— AIUTENBHOCTb OTPAXXEHHOM BOJIHBI Pa3peXeHus, C.
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Ilpuaoxncenue Ne 2
K PykoBoactBy

TepMmm H onpeaeeHiAa

B HacTos11eM PyKoBOACTBE IIpMMEHEHBI CEAYIONIE TEPMUHBL C
COOTBETCTBYIOLIMMHU OTNpPEAeIEHUAMMU:

apapud — pa3pylIeHHE COOPYXEHUH U (MJIM) TEXHUYECKHX
YCTPOMCTB, MPUMEHSIEMBIX Ha ONTACHOM MPOU3BOJACTBEHHOM OOBEK-
T€, HEKOHTPOJIUPYEMbIE€ B3PHIB M (MJIM) BHIOPOC OMMACHBIX BEIIECTB
(ctaths 1 k @enepanpHOMY 3aKOHY oT 21 mong 1997 r. Ne 116-D3
«O TPOMBINLJIEHHOM 6€30MaCHOCTH OTIACHBIX MIPOM3BOICTBEHHEIX
00BEKTOB»);

AHAJN3 PUCKA aBaAPHH — TIPOLIECC MACHTU(DUKALIMK ONACHOCTEN U
OLEHKHM PHCKa aBapUM Ha ONIaCHOM IIPOM3BOICTBEHHOM OOBEKTE IS
OTIAEBLHBIX JIML WIH TPYIII JIIOAEH, UMYILIECTBA WJIM OKPYXAIOILEH IpH-
POIHOM cpenbl;

B3PbIB — HEKOHTPOJMPYEMBIN OBICTPOTIPOTEKAIOIUI TIpOLIEeCC
BBIIENIEHUS SHEPTUM, CBSI3aHHBIH ¢ GU3MYECKUM, XMMHUYECKHM WU
(hU3UKO-XUMUYECKHM U3MEHEHUEM COCTOSTHUSI BEIlECTBa, ITPUBO-
JAIUHA K pe3KOMY JMHAMUYECKOMY MOBBIIIEHUIO NaBACHUS U
BO3HUKHOBEHHIO YIapHOU BOJHBI, CONMPOBOXAAKOIUKCSI 00pa30-
BaHHEM CXaTbhIX Fa30B, CITIOCOOHLIX MPUBECTH K Pa3pyIIUTEIbHBIM
TIOCNIEICTBUSIM;

nedunarpamus (JediarpalHoHHbIIA B3pbIB) — B3PHIB, IIPH KOTOPOM Ha-
IPEB M BOCIUIAaMEHEHHME MOCIEAYIOMMX CJIOEB B3PHIBYATOTO BELLIECTBA
ITPOUCXOIUT B pe3yiibrare nuddy3uu U TEIUIOOTAaYH, XapaKTepU3yIo-
LIUIHCS TeM, YTO (DPOHT YIAPHOI BOJHBI ¥ GPOHT TIAMEHU ABUXKYTCS
C I03BYKOBOMH CKOPOCTHIO;

HACHTH(HKAIMSA ONIACHOCTEH aBapUH — TTPOLIECC BBISIBJIEHUS U ITPH-
3HAHUS, YTO ONTACHOCTY aBapUHM Ha OMACHOM NPOU3BOACTBEHHOM 00B-
€KTe CYIIECTBYIOT, U ONpeNeNeHUs UX XapaKTepHUCTHK

© Odopmnenne. 3A0 HTLL 115, 2015
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o0ocHOBaHue 0e30MACHOCTH — JIOKYMEHT, COAEPXALIUN CBEICHUS
0 pe3yJsTaTax OlleHKM PUCKa aBapHy Ha OMACHOM TIPOM3BOACTBEHHOM
00BEKTe U CBA3aHHOM C HEH YIpo3Hl, YCJIOBUS 6€30MacHOM 3KCILTyaTa-
LIMM OTIACHOTO ITPOU3BOACTBEHHOTO 00BEKTa, TPEOOBaHUS K IKCILTya-
Talll¥, KaluTalbHOMY PEMOHTY, KOHCEpBallMM Y JIMKBUAALINYU OIac-
HOTO MPOU3BOACTBEHHOTO 00beKTa (cTaThsl 1 K PenepabHOMY 3aKO-
Hy ot 21 uionsg 1997 &. Ne 116-P3 «O npoMBIILIEHHOM 6€30I1aCHOCTH
OTIaCHBIX MPOU3BOJICTBEHHBIX OOBEKTOB»);

ONACHOCTh aBAPHU — YTPO3a, BOZMOXHOCTb IPUUMHEHMS yiiepba
YyeI0BEKY, UMYIIECTBY U (WJIM) OKPYXAIOILEH cpene BCAEACTBUE aBa-
PMH Ha OTNaCHOM ITPOM3BOJACTBEHHOM 00BeKTe. OMacHOCTH aBapuit
Ha OTIaCHBIX IIPOM3BONCTBEHHBIX 0OBEKTAX CBA3aHbl C BO3MOXHOCTBIO
paspyleHus: COOpYKeHUH U (WIKH) TEXHUYECKUX YCTPOHCTB, B3PbIBOM
u (WU11) BBIGPOCOM OIIACHBIX BELIECTB C MOCAEAYIOIIMM MPUYNHEHUEM
yiep6a 4enoBeKY, UMYILIECTBY U (MJIM) HAHECEHHEM Bpela OKpYyXKalo-
LI MpHUPOIHOK cpene;

ONMAacHbIe BEMIECTBA — BOCTLIAMEHSIIOUIMECS, OKUCIISIOUIME, TOPIO-
Yie, B3pbIBYAThIe, TOKCUYHEIE, BBICOKOTOKCHUYHbBIE BEIIECTBA U BEILe-
CTBa, MPEICTaBISIIONINE OTIACHOCTD IJISI OKPYXKAIOIIe MPUPOOHOI cpe-
JIbl, YKa3aHHbIe B IPWIOXKeHUH | K PenepaabHOMY 3aKOHY OT 21 U0
1997 1. Ne 116-®3 «O mpoMbIlIEHHOH 6€30ITaCHOCTH OMACHBIX TPO-
WU3BOJCTBEHHBIX 00BEKTOB»;

OlleHKA PHCKA aBapUM — IIPOLIECC, UCIIOAB3YEMbI IJIS OIpeesie-
HMSI BEPOSITHOCTH (WJIM YaCTOThI) ¥ CTEMEHHU TSIXKECTH MOCIEACTBUMA
peayM3allii ONIaCHOCTE! aBapuid /Uil 3M0POBbs YeJIoBeKa, UMYLIECTBA
¥ (WIM) OKpyXalomei mpuponHoii cpenpl. OLeHKa pUcKa BKIIOYAET
aHaJIM3 BEPOSITHOCTU (MJIH 4aCTOTHI), aHAITU3 MOCHEACTBUM U UX CO-
YeTaHus;

PHCK aBapul — Mepa OIaCHOCTH, XapaKTepU3yIoliasi BO3MOXHOCTh
BO3HUKHOBEHUS aBapHH Ha ONACHOM IPOM3BOACTBEHHOM OOBEKTE U
TSDKECTD €€ TIOCJICACTBUI;
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CHEHAPHIi aBapUM — IIOCJIEAOBATENbHOCTD OTAEIbHBIX JIOTHYECKH
CBSI3aHHBIX COOBITHH, 06YCTOBIEHHBIX KOHKPETHBIM HHHULIMHUPYIOIIIIM
(MCXOmHBIM) COOBITHEM, IPUBOASIIMX K OTIpeeIeHHBIM OITAaCHBIM I10-
CJIEACTBUSIM aBapUH.
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ITlpuaorcenue No 3
K Pyxosodcmey

HcexonHbie pamipie:

XapaxTCPUCTUKH TOpIoUero selecTsa obnaka TBC

arperatHoc cocrosiive TBC

CPCHSIsL KOIILEHTPAlKA rop1odero rewectna B obnake TBC C
CTEXHOMETPHICCKAST KOHLEHTPATIWS TOPIOYEro BEINECTBA ¢ Bosyxom C

Macca ropiovero seutecTsa b obnake M,

V/Ie/bHAs TEIUIOTA CTOPAIIMSI TOPIOUEr0 BELECTRA g,
nH(popMalHs 00 OKPYXKAIOIIEM IIPOCTPAHCTRE

Omnpenenenue 3dpdexTnsHoro sueprosanaca TBC

E= Mg npu C < C,
Wiy
Em Jw;' q! CCT/CI' np" CI' > C('-'T

IIpu pacyeTc napaMeTpos B3pbiBa 00JIAKA, JCKALIETO HA TOBEPXHOCTH 3CMITHU,

BenHuKMHA 3(h)EKTUBHOrO 3HEepro3anaca yapauBacTCst
i

OnpenesieHHE OXUAAEMOI0 PEXHUMA BIPLIBHOTO MPEBPALEEHMS
Pacuer GespasmepHoro paccrosuus R = R/(E/P)'*
Pacuer napameTputeckoro pacetosinng A = 100R /E'7°

HJeroHauus

é——""'—f\

Hednarpatusi

T
OnpedeﬂeHMLx napamempos a3puviea TBC (Ge3paszmepisie daenenue P u umnync 1)
Tre—— sle

¥

O6nako razoBoit TBC
In(P) = —1,124 — 1,66In(R) + 0,26(111(1{‘))2
In(/)) = -3,4217 — 0,898111(Rx) —
- 0,()096(111(124‘))2

O6naxo rereporentoii TBC
P =0,125/R +0,137/R?+ 0,023/R?
1. =0,022/R_wnn
P =0271/A +0,62/A? + 0,236/\
I.=0,047/A

P =(V/CY((o — 1)/0)(0,83/R —0,14/R?)
L= (/C)(S - 1)/o)(1 - 0,4(0 ~ 1)V/
6 C)(0,06/R + 0,01/R? — 0,0025/R?), rue

O = 7 IS Ta30BLIX CMeccH; O = 4 w1 rere-

POreHIBIX CMCCEH, NP 3TOM
BHEProsariac reTeporeHIoN cMecn
JNIOMHOXacTes Ha (O — 1)/G

\

.

OnpeseneHne pPa3sMEpPHLIX BETUUHH
AP=PP ul=T(P)"E"/C,

NAHINO DHNQOULIP » NUIOHIDUOEIQ OU 0SWIIPOBONLT
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Onpedenenue donoanumenssx xapaikmepucmur ¢apsiea TBC
TMapamcTphl NagaIONIEeH BOJIHbL np\ll:nemnauwm obnaka rasopoif cmecu
(naBJICHUEC, UMITYITBC M JUIMTCIBHOCTD (has CKartust ¥ PaspeKeHus)

I(AP./P) = 0,299 - 2,058In} + 0,26(InA)* u In(AP_/P) = —1,46 — 1,402InA + 0,079(InA)?
In(105T,/ EV) = 0,106 + 0,4481nA — 0,026(InA)? u In(10%t /EVY) = 1,299 + 0,412Ink — 0,079(InA)?
In(/,/E£'7) = ~0,843 — 0,932InA - 0,037(InA)? u In(/_/E'/%) = —0,873 — 1,25InA + 0,132(InA)?
Popma NaJaoLICHt BOTHLI ¢ ONMCAHUCM (a3 CKaTHs M Pa3speKCHUS
AP(, A) = AP (sin(me(t — 1,)/1_)/sin(~7T,/T)exp(—KH/T,)

TexpemeHr satyxatus K, = 0,889 — 0,356InA + 0,105(InA)?
¥
[TapameTpsl 0TPAXKCHHOM BOTHEI (IaBICHUC, UMITYJIBC M JUIMTCIBHOCTD a3 CKaTust K paspexerus)
In(AP,/P)= 1264 —2,056InA + 0,211(InA)* u In(AP,_/P,) = ~0,673 — 1,043InA + 0,252(InA)?
In(10%t, /£ == ~0,109 + 0,983InA — 0,23(InA)* n In(10°t, /E'7) = 1,265 + 0,857InA. — 0,192(InA)?
In(7, /By =-0,07 ~ 1,033InA + 0,045(nA)? u In(f_/EV*) = 0,052 — 0,462inA — 0,27(InA)?
Mopma OTPAXKXEHHON BONIHBI ¢ OTHCcAHUEM (a3 CKATUS M PaspexeHus
AP(1,\) = AP (sin(m(r —T_)/T, )/sin(-T_ /T )exp(—K}/T,,)

Nexpement zatyxanus K = 0,978 — 0,554lnA + 0,26(In))?

Ouenra nopasxcanuezo eosdelicmeus

¥

BeposTHOCTh OBPCKACHHUIT CTEH POMBIULICHILIX 31annil Pr, =5 — 0,26InV], tne ¥, = (17500/AP)** + (290/0°%
BeposTHOCTS paspyLICHUI IPOMBILIIEHHBIX 30aHui Pr, = 5 — 0,220V, roe V= (40000/AP) + (460/ 13
Bepositiioets juinTenbHolt otepu ynpasasieMocti y moneil Pr; = 5 — 5,74In¥,, e V, = 4,2/p +1,3/1,
yiecs p=1+ AP/P, i=I/(P)}\m'")

Bepodritocts paspbisa 6apabanHuIX 11epenoHok £ry = —12,6 + 1,524InAP
Beposiraocrs o16poca monelt yuapHoit BosHol Pr, = 5 — 2,44InV, te ¥, = 7,3810°/AP + 1,3 10°/(API)

Puc. 3-1. Airoput™ pacdera nocaeICTBHN aBApUTHEIX B3PBIBOB TOMTHBHO-BO3AYLIHBIX CMCCEH

7 nNOUWDPILIOU
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Hpunoncenue 4
K Pykosodcmey

Tabauya 4-1
K.naccmbm(auuﬂ roprovYMx BeecTs 10 CTeNeHU YYBCTBUTEIbHOCTH
Knace 1 Knacc 2 Kiuace 3 Knacc 4
Oco60 uyBcTBUTE/IbHBIE |  YyBCTBUTCIBHBIE BEIE- CpenHedyBCTBUTENBHDIE Be- | Crrab0ouyBCTRUTC/IbHBIE
BELUICCTBA cTBY 1ecTBa BCLLUECTBA
(Pasmep neroHauuoHHoM | (Pa3Mmep icTOHALIMOHHOM (Pa3mep meToOHAUMOHHOMN (Pasmep meTOHAMOH-
SIMCHKU MEHEe 2 CM) stueiikm ot 2 mo 10 cm) staeiiku ot 10 o 40 cm) HOU sTueiiku 6oJiblie
40 cm)
1 2 3 4 5 6 7 8
B B B B
ALIETUIIEH 1,1 | AKpHITOHMTPHII 0,67 | Aueranbaerua 0,56 | AMMHaK 0,42
BunuiaueTuieH 1,03 | Akponeun 0,62 | Aueron 0,65 | benson 0,88
Bonopon 2,73 | byran 1,04 | Bensun I [[Jexan 1
lappasvu 0,44 | Bytunen | | Bunwnauerar 0,51 | AnzrorminBo 1
Haonponwiuutpar | 0,41 | Byraguen 1 [ Bunwixopun 0,42 | o-puxsiopbenson 0,42
MetunaueruieH 1,05 1,3-nedraguen 1 [Tekcan 1 | donekan 1
Hurpomeran 0,25 | ITpoman 1,05 | TenepaTopHBIii ra3 0,38 | KepocuH 1
Oxkucek nportunerda | 0,7 | [IponuieH 1,04 | M300KTaH 1 |MertaH 1,14
Oxuce 0,62 | Cepoyrnepost 0,32 | MerwnaMuH 0,7 | MeTunnbenson 1
STUIEHA
DTunuvTpar 0,3 [Dran 1,08 | Merwianerar 0,53 | Merunmepkanran | 0,53
Drtunen 1,07 | MeTUIOYTUIKETOH 0,79 | MeTnnxnopun 0,12
HIPJTY 1 | MeTumpoIuIKeToH 0,76 | Hadrayiuu 0,91
Jumerunosnsiii a¢up | 0,66 | MeTHI3THIKETOH 0,71 Okucs yrnepona 0,23
HduBununossiit acup |0,77 | Okran 1 | DeHon 0,92

MXHINO DHNPOUIIPY » NUIDOHIDUOEIY OU 09ULIPO90NAF
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Kiace 1 Knace 2 Kiacc 3 Kiacc 4
Ocob0 TyBCTBUTENbHBIE | HyBCTBUTENBHBIE BCILIC- CpenHcuyBCTBUTEIBHBIC BE- | CaaGouyBCTBUTEIbHDIE
BEUICCTBA cTBa LIecTBa BELIECTBA
(Pasmep peroHalMOHHOM | (PasMmep neToHauuMoHHoi (Pazmep feTOHAIMOHHOM (Pa3mep neroHauHOH-
SIIeiKM MeHee 2 M) syeitku ot 2 10 10 cm) siuciiku oT 10 1o 40 cm) HOI sueiiky 6opLIE
40 cm)
1 2 3 4 5 6 7 8
B B B B
Metunoyrunoppiit| — |[upuauu 0,77 | Xnop6eunson 0,52
aup
Huarwmosstid 3dup | 0,77 | CepoBonopon 0,34 | DruabeHson 0,90
Huusonponuiaosuiii| 0,82 | MeTunossiit coupt 0,52 | lmxnopoTan 0,25
achup
DruIoBLId ciupT 0,62 | Tpuxsioparan 0,14
Tponunosbiit cuupT 0,69
AMWJIOBLIH CTTUPT -
W3o6yrunoBslit ciupt 0,79
Hsompornunoselii cnupt | 0,69
LUwnknorexkcas 1
Dtundopmuar 0,46
DTUIXIIOPUL (0,43
CXUXeHHBbIU npupos-| |1
HBIi ra3
Kymon 0,84
[Teunoi ra3 0,09
LuxJionporiax 1
ITUJIAMHH 0,8

7 nNoUIdPIYIOU
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Ilpuaoncenue No 5
K Pyxosodcmey

ITpumepsl pacueToB NOCAEACTBHIA ABAPHMIAHBIX B3PHIBOB
TOILIMBHO-BO3AYIIHBIX cCMecel

ITpumep 1

B pesynbraTe aBapuy Ha aBTOLOPOTE, TIPOXOASILIEN MO OTKPHITOM
MECTHOCTH, B 6€3BETPEHHYIO ITOrOMy IIPOM30IIIe Pa3PHIB ABTOLMCTED-
HbI, coiepalielt 8 T CKIKEHHOTO ITponaHa. st OleHKY MaKCUMaJlb-
HO BO3MOXKHBIX TTOCJIEICTBHI PHHSTO, YTO B pe3yJibTaTe BHIOpOCa ra3a
B IIpelnesiax BOCIJIaMEHEHUsI 0Ka3aIoch MPakKTUYECKH BCE TOIUIMBO,
repeBo3uBIIeecs B HucTtepHe. CpenHsisi KOHLEHTpalys IponaHa B 06-
pa3oBaBlLIeMCcs 0baKe cocTaBmiIa okoio 140 r/m3, PacueTHBIN 00beM
ob:;1aka coctasui 57 Teic. M’. BocruiaMeHeHMe 06j1aKa IPUBEIIO K BO3-
HUKHOBEHMIO B3PBIBHOTO PEXVIMA €0 NpeBpalieHus. Tpebyercs onpe-
JETHUTD MTapaMeTphl BO3MYLIHOM yIapHOi BOJIHBI (M30BITOYHOE AaBie-
HHe ¥ UMITYJIbC (ha3bl CKaTHsI) Ha paccTossHuu 100 M OT MecTa aBapHu.

Pemenne:

cchopMUpyeM UCXOMHbIE JaHHBIE IUTsI AATbHEAILMX PACIETOB:

THIT TOIUTMBA — TIPOTIAH;

arperaTHoe COCTOSTHUE CMECH — Ta30BOE;

KOHIIEHTpaLMs Topioyero B cMecu ¢, = 0,14 xr/m?;

Macca TOIUIMBA, coepxallerocs B odnake, M. = 8000 xr;

yIe/bHas TETJIOTa CTOpaHus ToIuIuBa g = 4,64-107 IIx/xr;

OKpYyKalolliee MPOCTPAHCTBO — OTKPHITOE (BU 4).

OnpenenseM adekTuBHbLi 3Heprosanac TBC E. Tak kak ¢, > c_,
ClleI0BaTENbHO,

E=2M g c_/c =2-8000-4,64-107-0,077/0,14 = 4,1-10" Ox.
Hcxona u3 knaccudukayiu BELIECTB, ONpeaessieM, 4TO IIPONaH OT-
HOCHUTCS K Kj1accy 2 OIMacHOCTH (UyBCTBHTENIbHBIC BelleCTBa). [eome-

TPHUYECKHUE XapaKTePUCTUKN OKPYKaIOIIETO MPOCTPAHCTBA OTHOCSTCS
K BUIY 4 (OTKpBITOE IIpocTpaHcTBO). ITo Tabu. 1 onpenensiem oxunae-
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MBI pexXHUM B3pbIBHOTO IpeBpaiieHus obnaka TBC — medaarpanus ¢
Uana3oHOM BUOUMOM ckopoctu poHTa mnaMeHu ot 150 no 200 »m/c.
1 ipoBEpPKHM pacCYUTHIBAEM CKOPOCTh (DPOHTA IUTAMEHH T10 COOTHO-
meHuo (3):

V. =k M= 43-8000"° = 192 m/c.

ITomyyeHHast BeTMYMHA MEHBIIIE MAKCUMAIBLHOM CKOPOCTH IUaria-
30Ha JAHHOTO B3PBIBHOTO ITPEBPALLICHUS.

Jnst 3ananHoro pacctostHust + = 100 M paccuuThiBaeM 6e3pazmMep-
Hoe paccTosiiue R :

R, = r/(E/P)"> = 100/(4,1:10"/101324)"* = 0,63.

PaccunThiBaeM nmapaMeTphbl B3phiBa NpH ckopocTy ropenust 200 M/c.
I BBIYMCIEHHOrO 6e3pa3MepHOTO PacCTOSTHUS 110 COOTHOIIIEHU -
s (10) u (1 1) onpenensiem Benmannsl P u [ :

=(V?/CH((c —1)/0)(0,83/R, —0,14/R?) =
= 200’/3402 6/7(0,83/0,63 — 0 14/0 63%)=0,29;

L, = /C)((c — 1)/o)(1 —0,4(V/C)((c — 1)/0))x
x(0,06/R_+0,01/R? —0,0025/R?) = (200/340)((7 — 1)/7)x
x(1 —0,4(200/340)((7 — 1)/7))(0,06/0,63 +
+0,01/0,63% — 0,0025/0,63%) = 0,0427.

Tax kak TBC — razosas, penmnumnbl P, I, pacCIMTBIBAEM 10 CO-
oTHouIeHUsIM (6) u (7):

P, =exp(—1,124 — 1,66 In(R) + 0,26 (In(R))*) =0,74 + 10 %;
I, = exp(=3,4217 — 0,898 In(R) — 0,0096(In(R))?) = 0,049 + 15 %.

CornacHo (12) onpenenseM OKOHYaTebHble 3HaueHus P u [

P =min(P, P,)=min(0,29,0,74) = 0,29;

x1?
[ =min (I, I,) = min(0,0427, 0,049) = 0,0427.

W3 HaiineHHbIX 6e3pa3sMepHBIX BeTuuH P 1 [ BHIYUCIISEM Coriac-
HO (13) u (14) MCKOMBIE BEJIMYMHBI U3OBITOYHOTO NABIEHIS M UMITY Ib-

© Ogopmnenne. 3A0 HTLLTTB, 2013
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ca (hasbl CXkaTusi B BO3LYLUHOW YAapHOI BO/HE Ha paccTosHuy 100 m
0T MeCTa aBapuu Npu ckopocTn ropeHms 200 m/c:

AP =2,8-104Ma;

/= UPQ r~/C 0= 2,04-104Ma-c.
Vcnonb3ysa nonyyeHHble 3HaYeHns I, Haxog4um:
Pr, = 6,06, Pr, = 4,47, Pr3= -1,93, Pr4=3,06, Pr5=2,78

(npw pacuete Pr. npegnonaraetcs, 4To Macca yenoseka 80 Kr).

370 cornacHo Tabn. 2 o3HavaeT: 86 % BEPOATHOCTb NMOBPEXAEHWI
1 30 % BepOATHOCTb pa3pyLUeHWii MPOMbILLIAEHHbIX 34aHUIA, a TaKkkKe
2,5 % BEpOATHOCTL pa3pbiBa 6apabaHHbIX NEPEMNOHOK Yy Ntofein n 1%
BEPOSATHOCTbL 0TGpOCa Ntofei BONHOM AaBneHns. BeposaTHOCTW ocTasib-
HbIX KpUTepueB NopaXkeHNs 6aN3KN K HySIO0.

Ha puc. 5-1 npuBeaeHbl 30HbI pacnpoOCTPaHeHNs yAapHO BOMHbI
npu B3pbise TBC.
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IIpumep 2

B pe3ynbraTe BHE3aITHOTO PACKPHITUST 06PaTHOTO KJlaraHa B Ipo-
CTPaHCTBO, 3arPOMOXACHHOE MOABOIAIIUMY TPYOOITPOBONAMU, BBI-
6powreHo 100 kr aTueHa. PamoM ¢ 3ara3oBaHHBIM OOBEKTOM Ha pac-
crosHuM 150 M HaxoauTcs nmomMelneHue nexa. KoHLieHTpaumsa atu-
JieHa B obnake 80 r/mM>. TpeGyeTcs OnpenenTh CTENeHb TOPaXEHUS
30AaHUS LIeXa ¥ PACIIOJIO0XEHHOro B HEM TMePCOHANa TP B3PhIBE 00-
naka TBC.

Pemenue:

cthopMUpyeM HCXOIHBIE NaHHBIE IS ATbHEUIIHUX PACYETOB:

TOPIOYMIA ra3 — STUIIEH;

arperaTHoe COCTOSTHHUE CMECH — Ta30Boe;

KOHIIEHTpalus ropioyero s cmeck ¢, = 0,08 xr/m3;

CTEXHOMETpHUYECKass KOHIEHTPALUsI 3TUJIEHA C BO3AYXOM
¢, = 0,09 xr/m’;

Macca TOTUIMBa, cofepxkanierocs B obnake, M =100 xr;

yAENBHAs TEMNOTA CTOPaHKs roployero rasa g, =4,6-107 Ix/xr;

OKpyXalolliee MMPOCTPAHCTBO — 3arpOMOXKIEHHOE.

Haxonum adbdexTrBHbIN 3HEpro3anac ropiouei cMecu E. Tak xak
¢, <c_, CnefoBaTenbHo,

E=M q 2=100x4,6-10"-2 = 9,2-10° Ix.

Ucxons u3 xnaccudukaiiy BeILEeCTs, ONpenesisieM, YTO STHIEH OT-
HOCHTCSI K KJIacCy 2 OTacHOCTH (4yBCTBUTEJIbHBIEC BEILECTBA). [eoMe-
TPUUYECKHUE XapaKTEPUCTUKU OKPYKAIOIIETo IMPOCTPAHCTBA OTHOCSATCS
K Buay 1 (3arpoMoxjaeHHOe pocTpaHcTBO). [1o akcrepTHOM Tab. 1
ornpenessieM QUara3oH OXKIaeMOro pexKMMa B3PBIBHOTO MpEeBpallie-
HHS 0o0aKa TOTUIMBHO-BO3AYIIHON CMECH — TEPBBINA, YTO COOTBET-
CTBYET JE€TOHAIWH.

st 3amanHoro pacctossHus 150 M onpenenseM 6e3pasMepHoe na-
paMeTpuyecKoe pacCTOstHUeE A, :

knap = r/E3=100-150/(9,2:10°) = 7,16.

© Odopmaenne. 3A0 HTLLIIB, 2015
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Ilo cooTHOLIEHMAM LTS Nafaomeit BOJHH (15)—(20) HaxoguMm:
aMILIUTyaa cl)a3}>1 IAaBICHUA:

AP /P = 0,064 wm AP_=6,5-10° I1a ipu P, = 101325 ITa;
aMIUIUTYa ha3sl pa3pekeHus:
AP /P =0,02umn AP_=2-10° I1a ipu P, = 101325 Ila;

OIATCIIBHOCTD (1)335[ CcXaTus:

7, =0,0509 c;
JUTUTENBbHOCTH (pa3bl pa3pekeHu:
t =0,127c;

UMITYJIbCHI (Da3 CKaTHsl M Pa3peXEeHHUsI:
I, ~1 =126,4Tac.

®opma nagaonieit BOJHBI ¢ OIMCaHUeEM (a3 CKaTHs U Pa3peXeHUs
B HauboJIee OMaCHOM Clly4yae JeTOHALMK ra30BOM CMECHU MOXET OBITh
onycaHa COOTHOLLIEHHEM:

AP(t) =6,5-10%(sin(n(r — 0,0509)/0,1273) /sin(—= 50,9/0,1273))x
xexp(—0,67/0,0509).

Hcmone3ys nomydeHHble 3HaYeHUs AP, u 1, o dopMy:iam pasne-
J1a 'V uMeeM:

Pr, =2,69; Pr, = 1,69; Pr,= —11,67; Pr, = 0,76; Pr,= —13,21

(ripu pacyete Pr; mpeanonaraercs, yTo Macca yenopeka 80 Kr).

OT0 coracHo Tab. 2 o3Hayaet 1 % BepOATHOCTD pa3pylIeHHH po-
M3BOJCTBEHHBIX 31aHUI. BeposSATHOCTH OCTAIbHBIX KPUTEPHEB ITOPaXeE-
HUS OIM3KM K HYJIIO.

ITo cooTHOMEHMSIM 151 OTPaK€HHOM BOJIHEI (23)—(28) HaxommuM:

aMIUIMTYIA OTPaXXEHHOM BOJIHBI NAaBIEHUS

APr /P = 0,14 unu APr,_ = 1,4-10* Ila npu P, = 101325 Ila;
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aMILUTUTYIa OTPaXEHHOH BOJHBI Pa3peKeHHsI
APr /P;= 0,174 unu APr_=1,74-10* T1a npu P, = 101325 Ia;
JUTUTEJIBHOCTh OTPAXKEHHOM BOJIHBI HaBJIEHHS
1. =0,0534c;
JUTMTETIBHOCTh OTPaXXEHHOM BOJHBI pa3peXeHus
t_=0,1906c;
WMITYJIECHI OTPAXKEHHBIX BOJIH IABJICHMSI ¥ PAa3PEXEHHUS:
1, =308 arc;
1_=12847ac.

dopma OTpakeHHOM BOJIHBI ITPH B3aMMOAEHCTBUH CO CTEHKOM

AP () = 1,4104sin(r(1 — 0,0534)/0,1906)/sin(—n0,0534/0,1906))x
xexp(—0,8906£/0,0534).

Mcnonb3ys nony4deHHsle 3HaueHns AP, u 1, no dpopMynam pasze-
1a 'V uMeeM:

Pr, = 4,49; Pr, = 3,28; Pr, = —7,96; Pr, = 1,95; Pr, = —9,35.

DT0 coryiacHo T1adi. 2 o3HayaeT BeposiTHOCTH: 30 % moBpexXneHni
1 4 % paspyiieHu TPOM3BOACTBEHHBIX 3naHui. BeposTHOCTH OCTaNIB-
HbIX KPUTEPUEB MOPaXeHUsT OJIU3KHU K HYJIIO.

Ha puc. 5-2 npuBeneHbl 30HbI pacpoCTpaHEHHs YIAPHON! BOJIHBI
mipu B3pbiBe TBC.

© Odgopmaenne. 3A0 HTLL 116, 2015
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2 W 2 M36bITouHOe faBnenne 14 kMa
3 W 2 M36biTouHoe aaBnexne 100 kMa
4 ~12 36bITouHOE AaBneHve 70 kMa
s WWLWLWLW 2 M36biTouHOE faBneHune 28 k/la

Puc. 5-2. 30Hbl pacnpoCcTpaHeHNa YAapHOI BOMHbI Npu B3pbiBe TBC

Mpumep 3

B pesepByape smecTumocTbio 2000 M3HaxoAanTCsa nponaH B raso-
BOV (haze nmpw TemnepaTtype okpyxarowei cpeabl 24,5 °C n gaBneHunu
2 aTMm. Pe3epByap pacnosio)eH Ha TOBapHO-CbIpbeBO 6a3e B paBHUH-
HOW MeCTHOCTU. MpoMCXOANT paspyLLeHre EMKOCTU 1 BbibpacbiBaeTcs
BCe OnacHoe BeLecTB0. MeTeoycnoBums: CKOPOCTh BeTpa 3,2 M/c, Knacc
YCTOMNUMBOCTU aTMOCepbl — yCToMuMBaa cTpatudnkaumsa. TpebyeT-
Cs OnpesennTb 30Hbl NOPaXKeHNs yAapHOW BOTHOW Nnpw B3pbiBe 061a-
ka TBC.
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3«me»«a konwentpam N Kkr/in3 (nnockocte XV, Z+ 00 m)

Puc. 5-3. CeueHue 30HbI, orpaHnyeHHo HKMB, 0.5HKIMB n BKMNB
MN/I0CKOCTbIO z= 0 (B HanpaBneHWK Mo BETPY) Npu Bbibpoce nponat

Puc. 5-4. 30Hbl pacnpocTpaHeHns yaapHOiA BOIHbI Mpy B3pbiBe TBC

C OdopmneHue. 3A0 H L NB, 2015
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Tabnmua Ne5-1

No HavveHoBaHve 130/IMHA Paayc LpeT
n/n N30/IVMHAN M U3OSIHN
1 B3puB TBC: [MponaH M= 622,00 K, nopa- 1R,44

XEHVE N30bTO4HbIM AaBNEHNEM 5 KT a
2 B3pbiB TBC: [MporaH M= 622,00 K, nopa- 24,0 _
XEeHMe 130bITO4HbIM JaBNeHem 14 kla

3 B3peB TBC: lMponaH M= 622,00 K-, nopa- 134,64
EeHMe 130bTOYHbIM JaBNeHVeEM 28 Kila
4 B3poiB TBC: MMpornaH M= 62,00 K, nopa-— ®B,64 n—

XEHWE N36bITOUHbLIM AaBneHVieM 70 Kla
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