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PO 03-409-01

METOAMKA
OLIEHKM NOCNEACTBUIA ABAPUHBIX B3PbIBOB
TOMNUBHO-BO3YLLUHbLIX CMECEM

(c uaMeHeHMsAAMU 1 AONOSTHEHNAMM)
YTBEP>XXIOEHA noctaHoBneHuem rocroptexHagsopa Poccum ot 26.06.01 N 25

BBEJEHA B JEMCTBUE noctaHosneHnem FocroptexHaasopa Poccum ot 26.06.01 N 25

BBEOEHUE
MeToavka oOuUeHKM NOCNeACTBMMA aBapUiHbIX B3pbIBOB TOMMMBHO-BO3OYLUHbIX cCMecen (panee -
MeToavka) nossondeT NPOBECTU NPUBMMKEHHYIO OLEHKY pasfuyHbiX NapaMeTpoB BO3AYLUHbIX YAApHbIX
BOMH W ONpedenuTb BEPOSITHbIE CTEMEHU MOPaXEHUs noden U NOBPEeXAEHWA 30aHUN Mpu aBapusix CO
B3pblBaMW TOMMMBHO-BO34YLLUHbIX CMECEN.

MeToanka pekomeHayeTcst A1 UCMOMNb30BaHMUs:

npuv onpegeneHnM MacwtaboB NocneacTBMIN aBapuiHbIX B3PbIBOB TOMMMBHO-BO3AYLUHLIX CMECEN;

npu paspaboTke 1 3KCnepTn3e geknapaunii 6e3onacHoOCT! oNacHbIX NPOVM3BOACTBEHHbIX OOHLEKTOB.

MeToavka OLEHKM MOCMEeACTBMN aBapwuiHbIX B3PbIBOB TOMMIMBHO-BO34YLUHbIX CMecen paspaboTaHa
Hay4yHo-TexHnyeckum UeHTpoM Mo GesonacHOCTM B MpoMbiwneHHocTn [ocroptexHagsopa Poccumn (HTL,
"lMpombiwneHHas 6esonacHocTb") coBMecTHO co cneunanuctamn UXP PAH. B Metoauke ucnonb3oBaHbl

aencreytowwime ctaHgapTel, ot4eTsl 0 HUP, BbinonHeHHble HTL "MpombiwneHHasa 6e3onacHocTs", u gpyrue
NCTOYHMKK [1-15].

B paspabotke MeToguku npuHuManu yyactve A.@.-mM.H. B.E.l'enbdang, o.d.-m.H. C.b.Jopodees,

A.7.H. B.A.Cupgopos, A.T.H. A.C.lNMeyepkuH, K.g.-M.H. A.M.BapTeHeB, K.¢.-M.H. B.®.MapTbiHIOK, K.d.-M.H.
M.B.JlncaHos, k.7.H. A.A.Aranos, K.d.-Mm.H. B.[N.Cugopos, C.U.Cymckoi.

NMPUHATOE COKPALLUEHUE
TBC - TonnvneHO-BO34YLLIHAsS CMECH.

MCNONb3YEMbIE OBO3HAYEHUA

CEI - CKOPOCTb 3BYyKa B BO3lyXe, M/C;

Cr - KOHUEHTpauus roptoyero BelecTsa B obnake TBC, |<r/M3 ;

C.;T - CTEXMOMETPUYECKAs KOHLIEHTPaLMs BELLEeCTBa B CMECU C BO3YXOM, Kr/M 3 ;
g - adhpekTmBHBIN aHeprosanac TBC, Ox;

i - UIMNYNbC BOMHbI AaBnexus, MNa-c;

f+ - Mmnynbec dasbl cxatus, MNa-c;

7 - uMmnynsc dasbl paspexeHus, lMa-c;
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Ir+ - IMNYNbC OTPaXKEeHHOW BOMHbI AaBreHus, MNa-c;
Ir' - UMMNYNbC OTPaXXeHHOW BOIHbI pa3pexeHus, MNa-c;
fx - 6e3pasmepHbIn UMNYnbC asbl cxaTus;
Kz‘ - AEKPEMEHT 3aTyxaHus;
Kr - OEKPEMEHT U3MEHEHUS OaBNEHNSA B OTPaXXEHHOW BOMHE;
Mr - Macca ropryero BeLlecTsa, cogepxaiierocs B oonake TBC, kr;
s - n30bITOMHOE AaBneHue, Ma;
&P_,_ - amMnnuUTyaa BOIHbI AaBneHus, Ma;
AL - aMnnuTyaa BonHbl paspexenus, MNa;
&15;:‘4. - aMnnuTyaa oTpaXeHHOW BONHbI AaBnexus, Ma;
= - aMnNnUTyLa oTpaXeHHOW BOIHbI paspexeHus, Ma;

»
PEI - aTMocdbepHoe faBrneHue, lMa;
Px - 6e3pa3mepHoe JaBneHue;
Pq - NIPOBUT-OYHKLNSA NOBPEXAEHNIA CTEH NPOMbILLUNIEHHBIX 34aHUIA;
Prg - MPOBUT-YHKUNS paspyLLEHNS NPOMbILLNEHHbIX 34aHUIA;
Prg - NIPOBUT-YHKUNS ANUTENBHOM NOTEPU YNPaBnseMoCcTU y noaei (CoOCTosHUE HokaayHa);
Pm - NpOBUT-PYHKUMSA paspbiBa GapabaHHbIX NEPENOHOK Y noaen;
Pr"j - NpobuT-yHKUMs oTOpOCa nioger BONHOW AaBMEHUS;
7 - paccTosiHue oT ueHTpa obnaka TBC, m;

Ran Ry - BCriomoraTenbHbIn GespasmMepHbIit pagunyc;
K

B - 6be3pa3amepHoe paccTosiHue OT ueHTpa obnaka TBC;
X

- CKOPOCTb BMAMMOrO PpOHTa NnaMeHu, M/c;

T
W - TPOTUNOBbLIN 3KBMBANeHT B3pbiBa TBC, kr;
e - CpeaHss Macca YenoBeka, Kr;

gr - yoenbHas TennoTa cropanusi rasa, [px/kr;
£ - Bpems npowecca, C;
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b - KOPPEKTUPOBOYHbIV NapaMeTp, XapakTepuaytoLmii doyracHble ceoncTtea TBC;
1 - NapameTpuyecKoe paccTosiHue;
3 - CTeNeHb pacLuMpeHnsi NPOAYKTOB CropaHus;
t, - AnuTenbHOCTb a3kl cxaTtus, C;
t - ANUTenbHOCTb a3kl paspexeHus, c;
t,, - ANUTENbHOCTb OTPaXXeHHOW BOMHbI AaBMNEHUS, C;

r
t - ANUTENbHOCTb OTPaXXeHHOW BOMHbI paspexXeHus, C.

1. OBLUUE NOJTOXXEHUA
1.1. MeToguka npegHasHadeHa ANns KONMYEeCTBEHHOMW OLIEHKN NapamMeTpoB BO34YLUHbIX YOAPHbLIX BOSH
npu B3pbiBax TOMSMBHO-BO34YLUHbLIX CMecel, obpasytowmxcs B atMmocdepe npu NpOMbILLMEHHBLIX aBapusix.
Mpn paccMoTpeHun npegnonaraeTcd YacTuyHasa pasrepMeTusauMs wunu  MNofHoe  paspylleHue
obopynoBaHusi, codepxallero roptoyee BeLLEeCTBO B rasoobpasHon wmnm xugkon dase, BblIOpoc 3TOro
BELLECTBA B OKpyXallyw cpedy, obpasoBaHve obnaka TBC, wuHuuumpoBaHme TBC, B3pbiBHOE
npespaLleHne (ropeHme unun getoHaums) B obnake TBC.

1.2. MeTogvka nos3BonsieT OMpedensdATb BEPOATHblE CTEMeHW MNOopaXeHus nioden W CTeneHu
NOBPEXAEHUA 34aHNA OT B3PbIBHOW Harpy3ku Npu aBapusix Co B3pbiBaMu TOMMMBHO-BO3OYLLHbIX CMECEN.

1.3. MNpeanonaraeTtcs, 4to B o6pa3oBaHmMu obnaka TBC yyacTByeT roptodee BELLECTBO OOHOro BuAa,
B MPOTMBHOM criyyae (4519 CMEeCH HECKOMbKMX FOpHYMX BellecTB) xapaktepuctuku TBC, ucnonb3dyemoie npm
pacyeTax napamMeTpoB yaapHbIX BOMH, ONpenenarTca oTaeNbHO.

1.4. VicxogoHbIMM JaHHbIMKM ONs pacyeTa MapamMeTpoB yaapHbIX BOMH Mpu B3pbiBe obnaka TBC
ABMNSOTCSA:

XapakTepUCTUKN roproYero BelllecTBa, cofiepxallierocs B obnake TBC;

arperatHoe coctosiHue TBC (razoBas nnm reteporeHHas);

cpeaHAA KOHUEeHTpaund roproyero Beulectea B CMeCu C ;
cTexnomMmeTpuyeckad KOHUEeHTpauua roproyero rasa ¢ B03gyxomMm CI:T ;

Macca roproyero BelecTsa, cogepxkatlerocsi B obnake, My (ecnu sTa BennumMHa HewsBecTHa, TO ee
pacyeT pekomeHayeTcs NPOBOAUTbL CornacHo npunoxexuto 1 [15]);

yaenbHasi TENNoTa CropaHusi roproyero BelecTBa &

nHopMaumsa 06 OKpyXKatoLLLeM NPOCTPaHCTBeE.

1.5. OCHOBHbIMY CTPYKTYPHBLIMU 3NIEMEHTaMM anropMTma pacyeToB (puc.1) ABnsTCS:
onpefeneHne Macchbl roproyero BeLLEeCTBa, codepkallerocs B obnake;

onpeaeneHue acdektTmeHoro aHeprosanaca TBC;

onpeferneHne oXnaaemoro pexvma B3pbiBHOro npespatlleHuns TBC;
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pacyeT MaKCMMarbHOro M3GbITOYHOrO AaBfieHWs U UMMyrbca hasbl CKaTUs BO3AYLIHbLIX YAapHbIX
BOJIH AJ151 Pa3fMYHbIX PEXXMMOB;

onpeaeneHne AONONHUTENbHbIX XapaKTePUCTUK BSprBHOVI Harpy3ku;

OLleHKa nopaatoLlero Bo3genctans B3poisa TBC.

Hexonnme naHuLe:
X2paXTEpPUCTHEH ropiovero sellecTpa obnaxa TBC
arperatHoe coctosne TBC
CPEOHAA KOHUEHTPAUMA NOpIOYEro BelllecTsa B ofinaxe TBC C,
CTEXHOMCTPHYCCKAN KOHUEHTPAUMKA TOPIOTET0 BELNECTEa ¢ BoamyxoM C
Macca roplogero peulecTsa b obnake M,
YIe/IbHas TEMIoTa CropaHus TOpIoYero BeInecTsa g,
HHEpOopMaLMA 00 OKPYXAIIIEM TPOCTPEHCTEE
*
OnpegencHue sgdexrisrore aveprozanaca TRC
E=MgnpuC < C_
HAH
E=MqC/CupnC>C
ITpH pacueTe NapamMeTpoR BIpbiBa obraKa, TeXALIeTo Ha NOBEPXHOCTH 3EMITH,
BEMHYHHA MPEXTHEHOrD IHEPIO3ANACA YABAHBALTCH

OnpeneneHne CXHAIEMOro PEXHME RIDEBHOID NPERPALEHHA
Pacuer GespasmepHoro paccrosHua R = R/(E/P)'"

Pacyer napamerpuyecxoro paccroanua A = 100R,/ £/

N ﬂmm‘{“
1
Onpedenenie ocnosihx na sapusa TBC (Geapaamepusie dagnene P u ummyase I )
sl ﬂ e

[P, =(V./C)(a — 1)/0)(0,83/R -0,
O6nako reTeporeno# TRC I =(V/C)(o - 1)/ox] —0,4(c -
O6naxo razosoft TBC P.=0,125/R + 0,137/R*+0,023/R? | | 0C)(0,06/R +0,01/R? - 0,0025/R
In{P) = =1,124 = 1,66In{R ) + 0,26(In{R ))* I =0,022/R unu 0 = T 1nA rasopsx cMeced; O = 4 g
In(f) = —3,4217 — 0,898In(R ) — P, =0,271/h + 0,62/A +0,236/0 POTEHHEIX CMeceH, IpH 3ToM
- 0,0096(In(R ))* 1 = 0,047/\ SHCPrOANAC METEPOTEHHON Che
- NOMHOXAETCA Ha (O — 1)/0

N
GHMEJ'IBHHG PAIMEDHBX BESTHHHH
AP= PP ul=[{Py"ERC,
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T
Onpedesentis GoncANUMEARNX XGPaKmepLcmuy aipssa TBC

MapameTpul nanaiommiedt BONHL! NPH TeTOHAUKH o6naka rajoBol cMecH
(DaBmeHMe, HMITYALE ¥ WTHTENBHOCTE (Pad CKATHA K papexeHHA )
In(AP,/P,) = 0,299 — 2,058Ink + 0,26(InA)? u In(AP /P) =—1,46 — 1,402In) + 0,079(lnk)?

In( ll}’tJE'ﬁ} = 0,106 + 0,448InA — 0,026(In3.)* u In( 10t JEYy = 1,299 + 0,412Ind — 0,079(In))?
In(/,/E") = —0,843 — 0,932Inh. — 0,037(InA)? u In(/_/E') = —0,873 — 1,25InA. + 0,132(Ink)?
@opma nanatoielt BOTHE ¢ OMHCAHKEM a3 CXATHA H PaspeXeHHs
AP(t, )= AP (sin(m(r — T,)/1_)/sin(~nt, /v _))exp(—K1/,)

Hexpement 3atyxauna K, = 0,889 — 0,356InA + 0,105(In}.)?

b
[NapameTphl oTpaxeHHOR BONHE (NaBNEHHE, HMNYNBC H WIHTENBHOCTE a3 CKaTHA H paspekKeHHA)
In(AP, /P,) = 1,264 — 2,056InA. + 0,211(InA) H In(AP._/P) = —0,673 — 1,043In) + 0,252(Ink )
Ln{ll]s-t /B = 0,109 + 0,983In}, - 0,23(Ink)? u In(ltl’t,jf."”] = 1,265 + 0,857InA = 0,192(In\)?
In(Z,/E") = —0,07 = 1,033InA + 0,045(InAY M In{/_/E) = —0,052 — 0,462In} — 0,27(InA)?
Popma oTpaxeHHON BONHLI ¢ ONUCAHHEM (a3 CKATHA M paspexeHHs
AP(t, M) = AP _(sin(r(r =t )/t )/sin(-re, /T,_)exp(—=Ky1/T,)

Jexpement 3atyxanna K = 0,978 — 0,554InA. + 0,26(lnA)?

Ouenxa nopaxcaiotiezo eozdelicmeun

BepoATHOCTE MOBPEXICHHA CTEH NPOMBILTEHHBIX 30aHUM Pr, = 5 — 0,26In¥,, rae ¥, = (17500/AP)* + (290/i
BepoATHOCTb paspyllieHi# NpOMbIILIEHHBIX anaHKit Pr, = 5 — 0,22InV,, rae V, = (40000/AP)" + (460/D)"
BepoATHOCTS LnHTENLHOR NOTEPH YTIPARNACMOCTH ¥ ionelt Pr, =5 — 5,74InV,, rne V, = 4,2/p + 1,3/],
anech p=1+ AP/P, i= /(P m' )
BeposTHocTh paspuipa 6apabaHHBI nepenoHoK Pr, = —12,6 + 1,524InAP
BeposTHocTs oT6poca nioneil yaapHo# BONHOR Pr, =5 — 2,44InV, rne ¥, = 7,38-100/AP + 1,3-10°/(APY)

Pwuc.1. Anroputm pacdeTta nocneacTBuii aBapuMnHbIX B3pbIBOB TOMMMBHO-BO3AYLLHbLIX CMECEN
1.6. B npunoxeHuun k MeTtoamke npusegeHbl NpMMepbl pacyeToB.

2. ONPEAENEHNE OCHOBHbLIX NAPAMETPOB B3PbIBA TBC

2.1. OnpepeneHue achpdeKkTMBHOro aHeprosanaca TBC
O dheKTUBHBIN 3HEPro3anac ropovert CMecu onpenenaeTcs No COOTHOLLEHMNIO

E= Mr':?r npu I:J‘-"'I' s CI:T 1)

nnm
E=MgUr IConpn Cr > Gy

Mpn pacyeTe napameTpoB B3pbiBa obOnNaka, nexawlero Ha MOBEepXHOCTM 3eMin, BenuyMHa
apbekTMBHOrO 3Heprosanaca yaBauBaeTcs. [Ons oueHkn obbema rasoBoro obrnaka TBC MOXHO
BOCMOMb30BaTbCS NPOCTbIM COOTHOLLEHUEM:

=AM T i CCT'
MpumeyvaHus: 1. CtexnomeTpuyeckas KOHLEHTpauus roptovero Bewlectsa B TBC onpegensetca ms
CMpaBOYHbIX JAHHbLIX UM paccyYNTbIBAETCHA OTAENbHO.

2.B Cny4yae ecnu onpeneneHme KoHUeHTpauum roprodero sewlecrtsa B CMeCcu 3aTpyaHeHo, B Ka4eCcTBe
BEeIMMYUHbI Cl- B COOTHOLUEHUN (1) NPUHUMAETCA  KOHUEeHTpauud, COOTBETCTBYKWLWAaA HWKHEMY
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KOHLEHTpaLMOHHOMY npeeny BochniaMeHeHUs FoproYero rasa.
3. Tennota cropaHus roptoyero rasa & B TBC 6epeTcsi M3 cnpaBOYHbIX JAHHbBIX MW OLEHMBAETCS Mo
dopmyne
gr = 445 MDw/kr.

KoppeKkTMpoBOUYHbI  MapameTp f ana  Hambonee
NpPOu3BOACTBE OMNACHbLIX BELLECTB onpeaensdeTtcsa us tabn.1.

pacnpocTpaHeHHbIX B  MNPOMbILLIEHHOM

Tabnwuua 1
Knaccudmkaums roproumx BewecTs No CTeneHn YyBCTBUTENIbHOCTU
Knacc 1 Knacc 2 Knacc 3 Knacc 4
Oco60 4yBCTBUTENbHbIE UyBCTBUTENbHbIE CpepaHeuyBCTBUTESbHbIE Cnabo4yyBcTBUTENBHbIE
BeLlecTBa BeLlecTBa BellecTBa BellecTBa
(Pa3smep getoHaumoHHol | (Pa3vep oeToHaLMOHHOM (Pa3mep oeToHaLMoHHOM (Pa3vep oeToHaLMOHHOM
SAYENKN MeHee 2 cm) a4derikn ot 2 go 10 cm) aderikn ot 10 go 40 cm) sa4erikn 6onblue 40 cm)
1 2 3 4 5 6 7 8
] ] ] ]
AueTtuneH 1,1 |AkpunoHuTpun 0,67 |Auetanbagerng 0,56 |AmMunak 0,42
BuHunaueTtunex 1,03 |AkponeuH 0,62 [AueToH 0,65 |BeH3on 0,88
Bogopoa 2,73 |byTtaH 1,04 |BeH3uH 1 [ekaH 1
'mppasuH 0,44 |BytuneH 1 |BuHunauetat 0,51 |Ownstonnueo 1
Wsonponunuutpat | 0,41 |bytagueH 1 [Bununxnopug 0,42 |o-guxnop-6enHson | 0,42
MeTtunauetTunen 1,05 |1,3-neHTagmneH 1 [lekcaH 1 [opekaH 1
HutpomeTaH 0,25 |lNponaH 1,05 |FeHepaTOpHLIN ras 0,38 |KepocuH 1
Okucok nponunena | 0,7 |MponuneH 1,04 |MN300kTaH 1 MeTaH 1,14
Okuch aTnneHa 0,62 [Cepoyrnepoa 0,32 [MeTtunamuH 0,7 [MeTtun6eHson 1
OTunHuTpaTt 0,3 |3T1aH 1,08 |MeTtunaueTat 0,53 |MetunmepkantaH | 0,53
3Tunex 1,07 (MeTunGyTUNKeTOH 0,79 |MeTtunxnopug, 0,12
oy 1 [MeTunnponunkeToH 0,76 |HadTanuH 0,91
AvmeTnnosein acup| 0,66 |MeTUNaTUNKETOH 0,71 |Okuck yrnepopa 0,23
OunBuHunoBbin acpup| 0,77 |OkTaH 1 deHon 0,92
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MeTtun6yTunosblii - |MupnanH 0,77 |Xnop6eH3on 0,52
achmp
Anatunosbin adup | 0,77 |Ceposogopon 0,34 |3TnnbeHson 0,90
Avmnsonponunosein | 0,82 |MeTtunosein cnupt 0,52 |OunxnopaTaH 0,25
achmp
STnnoBbIV cNnpT 0,62 |TpuxnopaTaH 0,14

Mponunosbin cnupT 0,69

Amunosbin cnnpT -

N306yTunosein 0,79
cnupT

M3onponunosbin 0,69
cnupT

LivknorekcaH 1
Stundopmunar 0,46
Stunxnopvg 0,43
CXMXKEHHbIN 1

NpVpoaHbIV ras

Kymon 0,84
MeyHon ras 0,09
LinknonponaH 1
STmnamuH 0,8

4. Macca roptoyero rasa, cogepxatierocsa B obnake TBC, moxeT 3agaBaTbCs B Ka4yecTBe MCXOOHOroO

BHumaHwue! [JokyMmeHT HegencTaytowmn. Cm. apnbik "MprumedaHuns”



P 03-409-01 MeToaumka oLeHKM NMOCNEeACTBUIA aBapUiHbIX B3pbIBOB TOMNSIMBHO-BO3AYLLUHbIX CMeCeW (C MU3MEeHEHUAMU 1 AOMOMHEHUSMMN)
He npumeHnsiemcsi ¢ 20.04.2015
CtpaHuua 8

napameTpa unn onpeaenaTbCa UCXoas M3 YyCroBuU pasBuTUs aBapui. [pu oueHke nocnencTBuii aBapui
maccy M pekomenayeTcs onpegensTs cornacHo [15].

2.2. OnpeageneHue 0XnUaaemoro pexxuma B3pbIBHOIO npeBpaleHus

2.2.1. Knaccudumkaums roproumx BeLLecTB No cTeneHn YyBCTBUTENbHOCTU
TBC, cnocobHble k 0Opa3oBaHMIO TOPKOYMX CMECen C BO34YyXOM, MO CBOUM B3PbIBOOMACHbLIM
CBOWCTBaM pasfesfeHbl Ha YeThbipe Kkrnacca. Knaccudumkaums ropoumnx BewecTB npusegeHa B Tabn.1 [1, 2].

B cny4dyae echim BeuwecCTtBO OTCYTCTBYET B Tabn.1, ero cnenyet KJ'IaCCVICbI/ILWIpOBaTb no aHanormm c
nmerwmMMucs B Tabnvue Bewecteamu, a npu OTCyTCTBUU l/IHq)OpMaU,VIVI O CBOWCTBaXx AaHHOro BellecTBa -
OTHOCUTb €50 K Krnaccy 1, T.e. paccmaTpumBaTb Kak Hanbonee onacHbIN cnyqa|7|.

2.2.2. Knaccudumkanms okpyxatoLen Tepputopum
B cBA3M C TeMm, YTO xapakTep OKpyXatoLlero npocTpaHCTBa B 3HAYUTENBHOM CTeneHu onpegenset
CKOPOCTb B3pbIBHOrO npeBpalleHnss obnaka TBC un, cnegoBaTtenbHO, napameTpbl YOapHOW BOSHBbI,
reoMeTpuyeckne XapakTepuUCTUKM OKPYKaloLEero NpoCTpaHCTBA pas3ferneHbl Ha Buabl B COOTBETCTBUM CO
CTENEeHbIO ero 3arpoOMOXAEHHOCTH.

Bug 1. Hannune gnuHHbIX Tpyb, NOnocTen, KaBepH, 3anofHEHHbIX FOpHOYell CMECbhHo, MpU CropaHum
KOTOpPOM BO3MOXHO OXunaaTb opmMupoBaHne TypOyneHTHbIX CTPYW NPOAYKTOB CropaHusi ¢ pasMepoM He
MeHee Tpex pasmMepoB LETOHAUMOHHOW SYEKM JaHHOW cmecwn. Ecnun pasmep 4eTOHaAUMOHHOW SYenkn Ans
OaHHOW CMecu HEU3BECTEH, TO MUHUMAaIbHbIA XapaKTepHbI pasMmep TypOYNeHTHbIX CTPyh MpUHUMaeTcs
paBHbIM 5 cM gns BewecTs knacca 1; 20 cm - gns BewecTs knacca 2; 50 cm - ansa sewecTtB knacca 3 1 150
CM - Ansi BelecTB Knacca 4.

Bug 2. CunbHO 3arpomMoXgeHHOe MNPOCTPaHCTBO: HanuumMe Mnony3amkHyTbiX OOBbEeMoB, BbiCOKast
NANOTHOCTb pa3MeLLeHus TexHornorm4yeckoro obopyaoBaHus, nec, 6onblIoe KOMMYECTBO MOBTOPSIOLLUMXCH
NpensaTCTBUN.

Bug 3. CpeadHe 3arpoMoXaeHHOe MpOCTPaHCTBO: OTAENIbHO CTOSILLME TeXHONOrMYeckne yCTaHOBKM,
pe3epByapHbIii Napk.

Bug 4. Cna6o 3arpomMoxaeHHoe 1 cBo6oaHOEe NPOCTPaHCTBO.

2.2.3. Knaccudgukaumsa oxxmgaemMoro pexnma B3pbiBHOMO NpeBpaLleHns
M3BeCTHbl OBa OCHOBHbLIX pexuma npoTekaHus BbicTponpoTeKawmux nNpoLeccoB - AeToHauus U
dednarpauma [3]. [Ona oOueHKM napameTpoB [OEWCTBUS B3pbiBa BO3MOXHbIE PEXUMbI  B3PbIBHOIO
npespatleHms TBC pa3buTbl Ha WeCTb Anana3oHOB MO CKOPOCTAM MX PacnpoCTpaHeHus, npu4em nNATb U3
HUX MPUXOAATCHA Ha npouecchl AednarpaumoHHoro ropeHms TBC, NockonbKy XapakTepucTuku npouecca
ropeHnsi Co CKOpOoCTAMMU PpoHTa MeHbLLMMK 500 M/C MMEIOT CyLLeCTBEHHbIE Ka4eCTBEHHbIE Pas3nnyus.

Oxvaaemblil AManasoH CKOPOCTM B3PbIBHOIO NpeBpalleHnst onpeaenseTcs ¢ NOMOLLbIO 3KCMepTHOA
Tabn.2 B 3aBUCMMOCTU OT Kracca roptoyero BelllecTBa U Baa OKpyKatoLwero npocTpaHcTea [4].

Tabnuua 2

3KCI19pTHa$I Tabnuua gns onpeanerieHnUA pexxnma B3pbiBHOIo npespawieHnsa

Knacc roptouero Belectsa Bua okpyxatoLiero npocTpaHcTea

2

3

4

Oxungaembin gManasoH CKopo

CTW B3PbIBHOIO npeBpalleHns

1 1 1 2 3
2 1 2 3 4
3 2 3 4 5
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Hwxe npuBoantca pasbureHune pexnmoB B3pbIBHOrO npespatlleHus TBC no guanasoHam CKOPOCTEWN.
InanasoH 1. [leToHaums unm ropeHmne co CKopocTbio ppoHTa nnamenun 500 m/c 1 6onblue.
InanasoH 2. [lecpnarpaums, ckopocTb ¢poHTa nnamenHn 300-500 m/c.

InanasoH 3. [lecpnarpaums, ckopocTb poHTa nnamenHn 200-300 m/c.

[wnana3soHn 4. [lecdnarpauus, ckopoctb dpoHTa nnameHn 150-200 m/c.

[wnana3soH 5. [lecbnarpauus, ckopocTb QpOHTa NameHun onpeaensieTcss COOTHoLeHnem [4]:

Ve =k ME 0

roe %1 - KOHCTaHTa, paBHas 43.
HnanasoH 6. [lechbnarpaums, ckopoCcTb QPOHTA NaMeHn onpeaenseTcs CoOoTHoweHuem [4]:

Ve =y ML )

roe ng— KOHCTaHTa, paBHas 26.
2.2.4. OueHka arperaTtHoro coctosiHus TBC

Ona panbHeMwWwmMx pacyeToB HeoOXOAMMO OLEHWUTb arperaTHoe COCTOsiHME TOMjMBa CMECW.
MpeanonaraeTcs, 4YTO CMecb reteporeHHasi, ecnu 6onee 50% TonnuBa cogepXxuTtcs B obnake B Buae
Kanenb, B MNpoTuBHOM criydae TBC cuuTaetca rasoBoi. [MpoBecTu TakMe OLEHKM MOXHO WUCXoAs U3
BEMWYMHbI AaBEHNsI HACbILWEHHbIX NapoB TOMMMBA MpU OAHHOW TemnepaType U BPeEMEHU (POPMUPOBAHUSA
obraka. [na nety4ux BeLLEeCTB, Takux, kak nponaH npu temnepatype +20 °C, cMeCcb MOXHO cuuTaTb
ra3oBol, a Ons BelwecTB C HW3KMM JaBNeHWeM HacbllweHHoro napa (pacnein gmstonnuea npu +20 °C)
pacyeTbl NMPOBOAATCSA B MPEANONOXEHUN reTEPOreHHOM TOMMMBHO-BO34YLLHON CMECH.

2.3. PacyeT MakcMmanbHOro n3bbITOYHOro AaBrieHus
M uMmnynbca dasbl CXKXaTUA BO3AYLWHbIX yAapHbIX BOJIH
lMocne Toro Kak onpegeneH BEPOATHbIA PEXMM B3PbIBHOrO MpPEBpALLEHNs, pacCYMTbIBAOTCS
OCHOBHble NapameTpbl BO34YLUHbIX yAaPHbIX BOSH (M30bITOYHOE AaBneHne A5 U MMNynbe BOMHbI AaBReHUs
/) B 3aBUCMMOCTM OT paccTosiHus 40 LieHTpa obnaka.

2.3.1. leToHauwus ra3oBbix 1 reteporeHHbix TBC
[na BbluMCINEHUST NapamMeTPOB BO3AYLUIHOW YAApHOW BOSMHbI HA 3a4aHHOM PacCTOsiHAM & OT UeHTpa
obnaka npu getoHaumm obnaka TBC npeaBapuTenbHO pacCcyMThiBAETCS COOTBETCTBYOLEe Oe3pasmepHoe
paccTosiHMe Mo COOTHOLLEHUIO [5, 6]:

R, = RHEIR? (4)
MpumeyaHne. Bce COOTHOWEHWMST Takke MOryT OblTb 3anucaHbl B (QYHKUMSIX aprymeHTa
h =1DDRIE”3. Mpu npuHATBIX B MeToauke OonyLleHUsSX Mexay Rxl/l * cyllecTByeT npocTasi CBSA3b:

A=215R,

[anee paccunTbiBatoTcs 6e3pa3mepHoe faBneHne £y n GeapasmepHbli UMMYMbC dasbl oxaTus 4y .

B cnyyae demoHayuu obnaka eazoeol TBC pacyeT npon3BoguTcd no criegyrowmm gopmynam [8]:

In{ £,) = -1,124 — 1,66In( R, ) +0,26(n( R, 1)* +10% . 5)
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In{ 7,1 =-34217-03898In( &) — 0,0026(n( ij]lz T15% . (6)
3aBucumocTn (5) n (6) cnpaBeanuBbl AN 3HAYEHUI K, 6onblunx BenvumHbl fg = 0,2 n meHbLnx
R =24 B cnyyae R, <0.2enuunna F; nonaraetcs paBHoli 18, a B BblpaxkeHune (6) nogcraBnsiercs

3HayeHune Rx = 0142

B cnyyae demownayuu obnaka eemepoeeHHolU TBC pacdeT npouM3BOAUTCA MO CreayloLnm
dopmynam:

P, =0125{R, +0137/ R2 + 0,023/ B2 +10%; (7)

I, =0022/ &, £15%. (8)
3aBucumocTn (7) n (8) cnpaBeanuBbl ANsi 3HAYEHUN K, Gonblumx BennunHbl fx = 25. B cny4vae

ecnun Rx < RKI; BenuYMHa Px nonaraetcsa pasHon 18, a Benu4unHa fx =016

2.3.2. Jedbnarpauns rasoBbix n reteporeHHbix TBC
B cnyyae gednarpaumMoHHOro B3pbIBHOroO npespalleHus obnaka TBC k napameTpam, BAUSIOLWUM Ha
BEMWYMHbI N3OLITOYHOIO OABMEHUS M MMNYIbCca NONOXUTENbHOW hasbl, 4OOABMAOTCS CKOPOCTb BUAMMOIO

poHTa nnameHm (Vr) WU CTeneHb pacwmpeHus npoaykToB cropanusa ( & ). [Ona rasoBbix cmecew

npuHumaeTca @ =7, Ong reteporeHHblx - & =4. [ng pacyeta napaMeTpoB YyAapHOW BOMHbI Mpu
Aednarpaumn reteporeHHbIXx obnakoB BenuumMHa 3(dEKTUBHOrO dHeprosanaca CMecu AOMHOXaeTCs Ha

koadhpuLmeHT (c-1fo,
Be3pasmepHble faBneHve Fan uMnynsc gasbl CXaTusi I onpenensTcsa N0 COOTHOLUEHUSIM:
By = (V21 Co)* (o -1/ 0)(083/ R, —0,141 B}, ©)
Ly = ¥ 1Cp)((o ~ i 0)(1-0,4(0 ~ ¥, 10 Cp)
x(0,06/ R, +0,01/R2 -0,0025/ R}, (10)
MocnepHune OBa BblpaXeHWst cnpaBeanvBbl AN 3HAYEHUN Rx, OonbLUNX BEMUYUHDI RK1 =034 g

NPOTUBHOM Cly4yae BMECTO £, B cooTHOLEHNS (9) n (10) noagcraBnaeTca BenNuymHa Ry .

[lanee BbIYMCASIOTCH BENMUUMHBI 321 {47 | KOTOpblE COOTBETCTBYIOT PEXWUMY AETOHALMM W AIS
crnyyas [geToHauuuM ra3oBOM CMECWU paccYMTbIBAOTCSA MO CooTHoweHuam (5), (6), a Ana ageToHauumu

reTeporeHHon cmecu - no cooTHoweHuaM (7), (8). OkoH4aTemnbHble 3HAYeHus Foun i, BbliOupatoTca u3
YCOBUNA:

Fo=muni Py, A, I, =l 7,720, (11)
Mocne onpepeneHus 6e3pa3mepHbIX BENUYMH AaBReHUst U uMnyrbca dasbl CKatus BblMUCNSAOTCA

COOTBETCTBYIOLLME UM pasMepHble BenuyuHebl [5, 6]:

M= sz% ; (12)
I=101, (R385 gy (13)
3. ONPEOENEHUE OONONMHUTENBHbLIX XAPAKTEPUCTUK B3PbIBA TBC

3.1. Mpodunb yanapHOn BOMHbI

XapakTepHbin npodunb yaapHou BonHbl Npu B3pbiBe TBC nokasaH Ha puc.2.
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Puc.2. XapakTepHbln Npodusib yaapHOn BOSHbI
Hwxe nokasaHo, kak onpeaenstoTcst KoNMYeCcTBEHHbIE XapaKTePUCTUKN JOMOSNTHUTENbHbLIX NapaMeTpoB
yOapHOW BOJHBbI.

3.2. MNapameTpbl NagaroLwen BoOMHbI Npy AeTOHaLMK obraka ra3oBon cmecu

MapameTpbl nagawoLwen BOMHbI NpU AeToHauuu obnaka ra3oBOM CMECU pPacCyYUTbIBAKOTCS MO
cnefyowmm CooTHoLeHnsaM [7-11].

Amnnutyga dasbl cxaTus

Inf AR f Ay = 0,299 - 2,058ln A +0,26(n }lez. (14)
AmvnnuTyga dpasbl paspexeHust

In( AP By) = -1,46- 1,402l % +0,079(n )2, (15)

OnvutenbHoCTb hasbl CcxaTms

In(10° 7, F Y'Y = 0,106 + 0,4481n X - 0,026(ln »)°, (16)

[OnutenbHOCTb hasbl paspexeHns

(107 r_/ BV3) =1,200 +0,412In A - 0,079 22, (17)

Mmnynec asbl cxaTtus

In( i, { B3y = -0843-0932In » - 0,037(n })°, (18)

Mmnynsc asbl paspexeHus

n( 7_fEY3Y = —0,873-1,25In X+ 0,1320n A% (19)

dopmMa najatoLleit BoMHbI C onNucaHMeM (ha3 CKaTUs U paspexeHust B Hauboriee onacHoM cryvae
AeToHaLuM ra3oBon CMecK MOXeT BbITb onrcaHa COOTHOLLEHUEM

AP(E A = AR (anl wl —r W or_Weml —mr fr_Nexp(—£iEir ) (20)

[JeKkpeMeHT 3aTyxaHusa B NaaatoLLeii BOIHE PacCUMTLIBAETCS MO COOTHOLLEHUIO
2
B =03889-03560n A+ 0105(n ).

3.3. MapameTpbl oTpaXXeHHON yAapHOW BOJHbI

[ns pacyeta napaMeTpoB OTPaKEHHOW BOMHbI MPU €e HopManbHOM nNafdeHun Ha nperpagy
UCNOMNb3YITCH CreaytoLne COOTHOLIEHNS.

AMﬂJ'II/ITy,EI,a OTpa)I(eHHOVI BOJHbI AaBneHunA

In( AP, 1 B) = 1,264 - 2,0561n A +0,211(n »)?. (21)

AMNAMTyga OTpaXKeHHOW BOSHbI pa3pexXeHust
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In{ AR F Ay = —0,673-10431n x+ 0 25%(n }-Jz : (22)

[OnutenbHoOCTb OTpa)KeHHOI7I BOJHbI AaBreHunaA

In(10° 7,, /1 EY3Y = =0,109 + 0,983In » - 0,23(ln »)°. 23)

[OnNuTenbHOCTb OTPaXXeHHOM BOMHbI pa3pexxeHnst

In(10°7,_ f EY3) = 1,265+0857ln % - 0,192(ln »)°. (24)

V|MI'IyJ'IbC OTpa)l(eHHOVI BOJ1HbI AaBr1eHnA

In(Z, , fEY 3y = -0,07-1,033In 3 +0,045(In »)°. (25)

NMnynbc oTpaXkeHHOMN BOSHbI pa3peeHunst

In( 4,/ EY3)=-0,052-0462In % -0,27(n »?. (26)

OObLee BpeMsi AEUCTBMSA OTPAXEHHbIX BOMH Ha MULLIEHb

In(10° (7, +7,_ )¢ EV'?) =1,497 +0,9081n % - 0,404(n »)°. @7)

dopma oTpakeHHOW BOIHbI C onMcaHneM a3 cxaTus U paspexeHns C XOpoLlen Ans nNpakTu4ecKmx
uenen TOYHOCTbIO MOXET ObITb OnMcaHa COOTHOLLEHMEM

AR A) = AR (sl mf —ru ) ru 3 anl —wr ) r o Nexp( KL E m ). (28)

,El,eremeHT 3aTyxXaHua B OTpa)KeHHOVI BOJIHE paccyuTbiBaeTCA N0 COOTHOLLEHUIO

K, =0975-05541In »+0,26(n }lez. (29)
CooTHoweHus (14)-(29) cnpaBeanuBbl Npy 3Ha4YeHUax »ao 51,6.

3.4. NMNapameTpbl BOMHbI MPU NPOU3BOJSIbLHOM peXume cropaHus

|/|MI'IyJ'IbCHbIe XapakTepucTtukn nagarowmnx n oTpaKeHHbIX BOJIH HE 3aBUCAT OT CKOPOCTU B3PbIBHOIO
npeBpalleHna. MHTEHCMBHOCTb U ANUTENBHOCTbL OENCTBUS YOApHbIX BOJTH Npu x 21 pacc4ynTbiBarOTCA MO

COOTHOLWLeHNAM npebiayliero pasaena. BO3MOXHOCTb TakMx OLEHOK OCHOBaHa Ha CpaBHEHUN ONbITHbIX
AaHHbIX C (*)aKTI/ILIeCKI/IMI/I cBegeHusmMm o6 aBapuax.

4. OLLEHKA NOPAXAIOLLErO BO3AEUCTBUA

Mpu B3pbiBax TBC cyllecTBEHHYO ponb UrpaloT Takve nopaxarwwme dakTopbl, Kak AnUTeNbHOCTb
OeVCTBUSI yOApHOWM BOSHbI U CBA3aHHbIVA C HEW NapameTp UMnynbc B3pbiBa. PeanbHoe aeneHue ninockocTu
haKkTOpOB NOpaXeHUst Ha guarpaMMe UMMyrbCc-4aBMNEHNE HA ABEe YacTu (BHYTpM - obnacTb paspyLlleHus,
BHE - 006MacTb YCTOMYMBOCTM) HE MMEET YETKOMN rpaHuLbl. [Mpu npnbnmwkeHnn napameTpoB BOJIHbI K rpaHuue
onacHor o6racTn BEPOATHOCTb 3a4aHHOIO YpPoBHSA nopaxeHus HapacTtaeT oT 0 4o 100%. Mpwu npeBbiweHWM
M3BECTHOIO YPOBHS BENMWYMH aMnnuTygbl AaBneHus u umnyneca pocturaetcs 100% BeposTHOCTb
nopaxeHusi. Ata TUNUYHas OCOBEHHOCTb Auarpamm MOPaXeHUs1 MOXeT OblTb OTpakeHa npeAacTaBrieHUEM

BEPOATHOCTU OOCTUXEHNA TOIO0 I NHOTO YPOBHA yUJ,epGa C nomMoulbo ﬂpO6VIT-(*)yHKLIMI/I - P.?‘i .

4.1. OueHKa BepOATHOCTU NOBPEXAECHUN NPOMbILLJIEHHbIX 34aHUN
oT B3pbiBa obnaka TBC
4.1.1. BeposATHOCTb MOBPEXOEHUA CTEeH MNPOMbILWSEHHbIX 34aHWA, MpPU  KOTOPbIX BO3MOXHO
BOCCTaHOBIEHMe 30aHn 6e3 X CHoca, MOXEeT OLEeHNBAaTLCS MO COOTHoLIeHMo [12]:

Pr =5-0,26 . (30)

d)aKTop H paccynTbiBaeTCA C y4eToOM nepenaga naBlieHMA B BOJIHE U MMNyJbCa CTaTUYeCKOro
naBlieHna no COOTHOLLEeHUK

V] = (175007 AP % + (2907 1), 31)
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4.1.2. BepoAaTHOCTb paspyLUeHNn NPOMBbILLNEHHbIX 30aHWA, MNPU KOTOPbIX 34aHWUSA noArexart CHOCY,
OLleHMBaeTCs No cooTHoLweHuto [12]:

Fry =5-022In05. (32)

B aToM crniyyae aktop ¥4 paccuuTbiBaeTcs no opmyrne

7y = (400007 AP + (4504 1y, (33)

Ha puc.3 npuseneHa P-l gnarpamma, COOTBETCTBYIOLLAA PA3NNYHBbIM 3HAYEHUSIM MOPAXKEHUA 34aHUN
yaapHou BonHon npu B3pbise obnaka TBC [5, 6].
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Pwuc.3. P-
| Anarpamma gnis oueHKU YPOBHSA MOPaXXeHUSA NPOMBbILLNEHHbIX 34aHUN:

1 - rpaHnLa MYHUMAanbHbIX Pa3pyLUEHU; 2 - rpaHnLa 3HaYUTENbHbIX NOBPEXAEHUN;
3 - paspywenue 3gaHui (50-75% cTeH paspyLueHo)

4.2. OueHKa BepOATHOCTM NOpaxeHus nogen npu B3pbiBe obnaka TBC

Hwnxe npnBOOAATCA COOTHOLUEHUA, KOTOpble MOryTt OblTb MCNONb3oBaHbl ANs pacyeTa YypoOBHA
BEPOATHOCTU NOopa*KeHnA BOS,D,yLLIHOVI BOJTHOW XMBbIX opraHm3mMosB (B TOM 4ucne un qenoseka).

4.2.1. BepoAaTHOCTb AnuTenNbHOW NOTEpU yNpaBnseMocTun y niogen (CoCTosHMe HokaayHa), monaBLUmX
B 30HY [OENCTBWS YyOapHOM BOMHbI Mpu B3pbiBe 0bnaka TBC, MoXeT ObiTb OUEHEeHa MNo BenuuuHe
npobuTt-dyHkuum [12, 13]:
Pry =5-574In¥5. (34)
daKTop OMacHOCTU ¥3 paccUMTLIBAETCS MO COOTHOLLEHMIO

V=42 p+1301. (35)

Ee3pa3mepHoe AaBrieHne n 6e3pa3mepr||7| MMNynbC 3a4at0TCA BblpaXXKeHUAMU:

B=1+APIRy i = IR 2t ¥y, (36)

roe #2 - macca Tena XMBOro OpraHnama, Kr.
Ha puc.4 npusegeHa P-I gnarpamma, cooTBeTCTByWOLLAs PasfnyHbIM 3HAYEHUSM BEPOSATHOCTU
nopaxkeHus ngen, nonasLUMX B 30HY AeACTBUA B3pbiBa [12].
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| Aarpamma ansi SKCNpecc-OLEeHKM nopakeHus niogen ot B3poisa TBC
4.2.2. B HekoTOpbIX MCTOYHMKAX coobLLaeTcs O 3aBMCMMOCTU BEPOSATHOCTU paspbiBa GapabaHHbIX
nepenoHoK y nogen oT YpoBHS nepenaga AaBneHus B Bo3gyLHoun sonHe [13]:

Frq=-126+1524In AP, (37)
4.2.3. BepoatHocTb oTOpoca niogen BOMHOW [OaBMEHWS MOXET OueHMBATbCA MO BENUYMHE
npo6uTt-dyHkuum [12, 13]:

Fre =5-244Inl5. (38)
3peck chakTop F5 paccunTbiBAETCS M3 COOTHOLLIEHMS
Vs = 738107 1 AP+1,310° (AP, (39)
CBsa3b (PyHKLMK Frc BEPOSITHOCTbIO TOM UIM MHOWM CTENEHM NopaXeHnss HaxoamTcs no Tabn.3 [12].

Tabnuua 3

CBA3b BEPOATHOCTM NOpaxeHusi ¢ NpoouT-cyHKumnen

F.% 0 1 2 3 4 5 6 7 8 9
0 2,67 2,95 3,12 3,25 3,38 3,45 3,52 3,59 3,66
10 3,72 3,77 3,82 3,86 3,92 3,96 4,01 4,05 4,08 4,12
20 4,16 4,19 4,23 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 5,05 5,08 5,10 5,13 5,15 5,18 5,20 5,23
60 5,25 5,28 5,31 5,33 5,36 5,39 541 5,44 5,47 5,50
70 5,52 5,55 5,58 5,61 5,64 5,67 571 5,74 5,77 5,81
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80 5,84 5,88 5,92 5,95 5,99 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 7,33 7,37 7,41 7,46 7,51 7,58 7,65 7,75 7,88 8,09

4.3. OueHKa paguycoB 30H NnopaxeHus

[na onpeneneHusa paguMycoB 30H NOpPaXXeHUs MOXeT ObiTb npeanoxeH (Hanpumep, [14]) cnegyowmn
MeTOo[, KOTOPbIN COCTOUT B YUCMEHHOM PeLUEHUN YpaBHEHUS

EIAP(R) - F¥) = I(R) - I, (40)

*
npu4yeM KOHCTaHTbI k. P 1™ saBucst ot XapakTtepa 30Hbl MopaKeHus 1 onpegenswTcs m3 Tabn.4, a
PyHKLMN F(RYn (R} naxogstcs no cooTHOLEHNsIM (7)-(13) cooTBETCTBEHHO.

Tabnuua 4
KoHcTaHTbI Ana onpeaeneHusi paguycoB 30H NopaxeHus npu B3pbiBax TBC
XapaktepucTtuka encTemsa yagapHOn BOMHbI f* MNac| F* Na i I'Ia2 c
PaspyLieHne 3gaHni
MonHoe paspyLueHne 3gaHnn 770 70100 886100
MpaHuua obnactn cunbHbiX paspyweHun: 50-75% cTeH paspyleHo unu 520 34500 541000
HaxoAMTCs Ha rpaHn paspyLUeHus]
paHuua obnacTu 3HaYNTENbHbLIX MOBPEXOEHMN: MOBPEXAEHNE HEKOTOPbIX 300 14600 119200
KOHCTPYKTMBHbIX 31IEMEHTOB, HECYLLMX Harpy3Ky
pannua q6nacm MUHUManbHbIX nqspemeHMﬂ: paspbiBbl  HEKOTOPbIX 100 3600 8950
COEQIMHEHWI, PaCUNeHEeHNEe KOHCTPYKLUIA
lMonHoe paspylueHne ocTekneHus 0 7000 0
50% pa3spyLueHne ocTekneHusi 0 2500 0
10% v Gonee paspyLleHne OCTEKINEHNS 0 2000 0
MopakeHne opraHoB AblXaHWs He3aLULEHHBIX NoAen
50% BbbkMBaHME 440 243000 1,44.103
Mopor BbPKMBAHMA (MPU MEHBLUMX 3HAYEHUSIX CMEPT. MOpaKeHusa mnaewn 100 65900 1 62-10?
MarnoBepOsiTHbI) )

3amMeTum, 4TO B HEKOTOPbIX MUCTOYHUMKax [5, 6, 15] npemnaraetcs Gonee npoctas dopmyna ans
onpeaeneHnsl paguycoB 30H NMOPaXKeHUs!, NCMONb3yeMasi, kak NpaBuno, Ans OLEHKM NOCNEACTBUIN B3pbIBOB
KOHOEeHCcUpoBaHHbIX BB, HO, C M3BECTHBIMM JONYyLEHMAMU, Npuemnemast 1 ansa rpyboi oueHkn NnocneacTeumn
B3pbIiBOB TBC:

R=kw3 01+ g0 st's, (41)
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roe kKoadbuumeHT XK onpepensietcs cornacHo Tabn.5, a W - TpoTunoBblli 3KBMBAreHT B3pbiBa,
onpeaensiemMbli U3 COOTHOLLEHNS
W=D’4 Mg

0,9 4,510% (42)

roe &r- TennoTa cropaHua rasa.

Tabnuua 5
YpoBHM pa3pyLueHUA 34aHUN
KaTteropusa Xapaktepuctuka noBpexaeHns 3gaHms M36bITouHOE | KoadbdouumeHT
noBpexaeHust naBneHue 4
AP kMNa
A MornHoe paspyllueHue 3naHus 100 3,8
B Tsxenble NOBpeXAEHUS, 30aHNe NOATIEXUT CHOCY 70 5,6
C CpepaHue noepexaeHusi, BO3MOXHO BOCCTAHOBINEHWE 30aHNSA 28 9,6
D PaspyLeHue OKOHHBbIX npoemos, nerkocbpacbiBaeMbix 14 28,0
KOHCTPYKLUIA
E YacTuyHoe paspyLleHne OCTEeKNeHNs %20 56

Ons onpegeneHus pagunyca CMepTenbHOro MOpaXeHus 4erioBeka B COOTHOWeHuwe (41) cnegyet
noacTaBnsATk BenuumHy X = 3,8.

Mpunoxexne

NMPUMEPbI PACHETOB

Mpumep 1
B pesynbTate aBapuuM Ha aBTOAOPOre, NPOXOAsLEN MO OTKPbITOW MECTHOCTM, B OE3BETPEHHYIO
norogy npousoLwlen paspbiB aBTOUMUCTEPHbI, codepxalwen 8 T CXKWKeHHOro nponaHa. [Ons oueHku
MakCUManbHO BO3MOXHbIX MOCNeACTBUA MNPUHATO, 4YTO B pe3ynbTaTe BbiOpoca rasa B npegenax
BOCMMaMEHEHNsT OKa3anocb MpakKTU4YeCcku Bce TOMMMBO, NepeBo3MBLUEEeCs B uuctepHe. CpefHsas

KOHLIEHTpauusl nponaHa B obpa3oBaBLuemMcsi 06nake coctasuna okono 140 r/m 3 PacueTHbIit 06bem obnaka

coctaBusi 57 TbiC.M 3 . BocnnameHeHne obnaka npmBenio K BO3HMKHOBEHUKO B3pPbLIBHOINO peXxwunma ero

npespaLleHus. TpebyeTca onpegenuTb NapameTpbl BO3AYLIHOW yAApHOW BOSMHbI (M3ObITOYHOE AaBneHveE U
nMnynbc gasbl cxatns) Ha pacctoaHum 100 M OT MecTa aBapun.

PelieHne:
Cdopmunpyem ncxodHble AaHHbIE AN1A AaNbHENLLUX pacyeToB:
TVN TONNMBA - NPONaH;

arperaTtHoe CoCToAaHMe cMecu - ra3oBad,

KOHLIEHTpaLnsA ropo4ero B cMecu Cr =0,14 |<r/|v|3 ;

Macca Tonnuea, cogepxatlerocsi B o6nake, M =8000 kr;

BHumaHwue! [JokyMmeHT HegencTaytowmn. Cm. apnbik "MprumedaHuns”



P 03-409-01 MeToaumka oLeHKM NMOCNEeACTBUIA aBapUiHbIX B3pbIBOB TOMNSIMBHO-BO3AYLLUHbIX CMeCeW (C MU3MEeHEHUAMU 1 AOMOMHEHUSMMN)
He npumeHnsiemcsi ¢ 20.04.2015
Ctpanuua 17

yaeribHas TensnoTa cropaHusa tonnuea &r =4,64-10? x/kr;

OKpY>KatoLLiee MPOCTPAHCTBO - OTKpbITOE (BUA 4).

Onpegensiem apdekTMBHbIN 3Hepro3zanac TBC & . Tak kak Cr b C.;T, crnegoBaTesibHO,

E=2M,.Co/C= 28000464107 0,077/0,14 =41 101 gy

Ncxoas u3 knaccudmkaumm BeLecTB, Onpedensiem, YTo NponaH OTHOCUTCS K Kraccy 2 OmnacHOCTU
(4yBCTBUTEMBLHBIE BellecTBa). [eoMeTpnyYecKne xapakTePUCTUKN OKPYKatoLEero NpocTpaHCTBa OTHOCATCS K
BMay 4 (OTKpbITOEe NpocTpaHcTBO). Mo akcnepTHow Tabn.2 onpedenseM OXWAAeMblli PEXUM B3PbIBHOMO
npespatleHus obnaka TBC - gednarpauusa ¢ guanasoHOM BUAMMOM CKOPOCTU poHTa nnameHun ot 150 go
200 m/c. Ana npoBepku paccumMTbiBaeM CKOPOCTb (PpOHTa NNamMeHn No COOTHOLUEHUIO (2):

V. = kMY =43.30001% =192 mre.

MonyyeHHass BenMYMHA MEHbLUE MaKkCUManbHOM CKOPOCTM JuanasoHa [aHHOrO  B3PbIBHOMO
npeBpaLleHus.

[1ns 3aaHHOro paccTosiHusg & =100 M paccunTbiBaeM Ge3pasmepHoe paccTosiHe iy

R, =RiZIRMP =100/041 10 101324013 = 0,63,
PaccunTbiBaem napameTpbl B3pblBa Mpu CKopocTM ropeHus 200 m/c. [Ons  BbIYMCIEHHOrO
6e3pa3aMepHOro PacCTOSHNSA Mo cooTHoLeHUsIM (9) 1 (10) onpeaensiem BenuumHbl <y n {41

By = (V2 iCH((o ~1)/0)(0,83/ R, -0,14/ R?) =
= 2007 /340° 6/ 7(0,83/ 0,63 - 0,14/0,63°) = 0,29;
Ty =L AC Il — 1/ o)(1-0407 /1 Cpdi{o —Dfayy =
X (0,06/ R, +0,01/ R2 - 0,0025¢ R2) = (200/340)((7 — 1)/ 7}
X (1= 040200/ 3400((7 - T/ 70,067 0,63 + 0,01/ 0,63% - 0,0025/0,63°) = 0,0427.
Tak kak TBC - razoBasi, BenuumHbl 32,42 paccuyuTbiBaem no CoOoTHoLLeHUaM (5) n (6):

Py =exp(~1124 ~1,661n( &)+ 0,26(n{ &,))%) = 0,74 +10%;

5 =exp(~3,4217-0,898In( R, ) - 0,0096(In( &, 1)?) = 0,049 + 15%

CornacHo (11) onpegensieM oKOHYaTeNbHblE 3HaYEeHUA Px " fx :
Px = mit1f] le, Pﬂ} =mn( 0,29, 0,74, =029,

I, =min{ {4, ,7) =min{ 0,0427, 0,049 = 0,0427.

N3 HampgeHHbIx ©Ge3pasmepHbIX BeNUYUH Fy n I, Bbluncnsiem cornacHo (12) n (13) uckomble

BEMNNYMHBI N3OBLITOYHOrO AaBreHUs U MMNyrbca asbl CKaTus B BO3AYLIHOW yAAPHOW BOSIHE HA pacCTOSHUM
100 M oT MecTa aBapwuu npu ckopocTu ropeHmns 200 m/c:

AP =28210%Ma:

I=100,(A* BV 3 oy =204 10% nae.

Wcrnonb3ya nomnyyeHHble 3HadeHna A5 un 7, Haxogum:

Pr =606, Fra= 447, Fry=.193, Fra=306, £r5 =278
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(npu pacyete P?"rg* npegnonaraetcs, 4YTo macca Yenoseka 80 Kr).

* O603HauYeHne cooTBeTCTBYET opurmHany. - Npumevanme "KOLEKC".

370 cornacHo Tabn.3 o3Ha4vaeT: 86% BeposaTHOCTL noBpexaeHun n 30% BEpPOATHOCTb pa3pyLUeHUi
NPOMBbILLNEHHbIX 30aHUN, a Takke 2,5% BepoATHOCTb paspbiBa 6apabaHHbIX nepenoHok y nogen un 1%
BEPOATHOCTb OTOpOCca noaen BONHOW AaBneHus. BepoaTHOCTH ocTanbHbIX KpUTEPUEB NOpaXxeHust Bnmsku K
HyI0.

Mpumep 2

B pesynbTaTe BHe3anmHOro packpbITUS 0OpaTHOro KnamnaHa B NPOCTPaHCTBO, 3arpoMOXAeHHoe
nogsoasWmnMK Tpybonposogamu, BbiGpowieHo 100 kr aTuneHa. Psgom ¢ 3arasoBaHHbIM OGBLEKTOM Ha

pacctosHun 150 m Haxogutca nomelleHune uexa. KoHueHTpaums atuneHa B obnake 80 R Tpebyetcsa

onpenennTb CTeneHb nopaXxeHuna 30aHnA Luexa M pacnosjio)keHHOro B HeM nepcoHalra npu B3pbiBe obnaka
TBC.

PeleHue:
Cdhopmmpyem ncxogHble gaHHbIe ANs AanbHENLWNX pacveToB:
roprYniA ras - 3TUNEH;

arperatHoe CoCtoAaHne cMmecu - ra3oBas,

KOHLIEHTpaLUS roptoyero B CMecu % =0,08 Kr/m > ;
CTeXnomMeTpuyeckas KOHUEHTpaLUNUs aTUNeHa ¢ BO3AyXoM Cer =0,09 Kr/m > ;
Macca TonnmBa, cogepxallerocs B obnake, Mr =100 «r;

yAenbHas TennoTta cropaHus roptoyero rasa drp = 4,6-107 Ix/Kr;

OKpyxawuiee nNpoCTpaHCTBO - 3arpoOMOXaeHHoe.

Haxoaum adbheKTUBHbI SHepro3anac roptodent cmecn & . Tak kak ¢ “ Cor | cnegoeatensHo,

E=Mag. 2=100x4,610"-2=9210" ox.

Ncxoas u3 knaccudukauum BeLLecTB, OnpeensieM, YTo 3TUNEH OTHOCUTCS K Kraccy 2 OmnacHOCTM
(4yBCTBUTEMBLHBLIE BellecTBa). [eoMeTpnYecKMe XapakTEPUCTUKM OKPYXKatoLero NnpocTpaHCTBa OTHOCATCS K
Buagy 1 (3arpomoxgeHHoe npocTpaHcTBo). Mo akcnepTHom Tabn.2 onpegenseM AuanasoH OXWOAeMOro
pexvMa B3pbIBHOMO MnpeBpalleHus obnaka TOMfMBHO-BO3OYLUHOW CMeECWU - MEpPBbIN, YTO COOTBETCTBYET
JeToHauuun.

IOna 3apgaHHoro pacctosiHua 150 m onpegensem 6e3pasmMepHOe napameTpuveckoe pacCTosiHME
n=RIE"? =100 150/(9,2 107313 =7 16.
Mo cooTHoWweHUsAM ans nagatowien BonHbl (14)-(19) Haxogum:

aMmnnutyga Cba3bl AaBlieHnA

AP Ry =0,064 ynw AP =6,510% Nanpu ) =101325 MNa;
amnnuTyaa dasbl paspexeHns
AP TR =002pnn AP =2-10% Nanpn B =101325 Ma;
ONNTEenbHOCTb (ba3bl cXatuda

T+ =0,0509 c;
ANUTENbHOCTb (ha3bl paspeXkeHus
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T_ =0,127 c;
UMNYnbChbl a3 cxXaTusi U paspexeHunst

Ip=1_=126,4Nawc.
dopmMa nagaroLlen BoMHbl C onucaHuem dhas cxatust U paspexeHus B Hanbonee onacHoMm cnyvae
JeToHaLuMmM ra3oBor CMecu MOXET ObITb ONMcaHa COOTHOLLEHNEM

AP(E) = 6,5 10° (sinf w(t — 0,0509)/0,1273) f sinf —w50,9/0,1273)) x
* exp( —0,6¢ /0,0509).

Vcrionb3ysi nonyyeHHble 3HadeHunst 471 {4 no doopmynam n.4 umeem:

Fr=269; Fry=169; Fry =-11,67: Fra =0,76; Fr5 =-1321

(npv pacueTe £75npeanonaraetcs, 4To Macca yenoseka 80 Kr).

910 cornacHo Tabn.3 osHayaeT 1% BepOSITHOCTb paspyLUEeHWA NPOU3BOACTBEHHLIX 34aHWNA.
BeposATHOCTU ocTarnbHbIX KpUTEpUEB NopaXkeHUs GrN3KK K HyIHo.

Mo COOTHOLLIEHUSIM ANst OTPaXXEHHOMN BOMHbI (21)-(26) Haxognm:

amMmnmnntyna OTpa)i(eHHOVI BOJIHbI AaBleHnA

AR AR =014 um AFy =14-10% Nanpu & =101325 Na;
aMmnnutyaa OTpa)KeHHOI7I BOJTHbI pa3pexxXeHnqa

AB,_F R =0174 um AF._ =1,74-10% NManpn f =101325 MNa;
ONNTEeNnbHOCTb OTpa>KeHHOl7I BOJIHbI gaBneHnsd

Tys =0,0534 c;
ONNTEenbHOCTb OTpa)KeHHOVI BOJTHbI pa3pexXeHund

T =0,1906 c;
MUMNYIbCbl OTPaXKEHHbIX BOMH AABNEHNS U paspexeHuns:

I., =308 Nac;

I._ =2847nNawc.
dopMa OTpaKeHHOW BOJSHbI NPY B3aMMOLENCTBUMN CO CTEHKOM

AR, (£) =14 10% (sin( w(z - 0,0534) / 0,1906) / sin( — 70,0534/ 0,1906))
% exp(~0,8906¢ £ 0,0534).

|/|Cﬂ0ﬂb3y51 nony4yeHHble 3Ha4eHuA M+I/I f+, no cbopmynaM n.4 nmeem:

Fr =4,49; Fry =328, Fry =-796; Frqy =195 Fry =-935.
Ot0 comacHo Tabn.3 o3HavaeT BepoATHOCTU: 30% noBpexgeHun wu 4% paspylieHun
NPOM3BOACTBEHHBIX 34aHUiA. BeposATHOCTH oCcTanbHbIX KPUTEPUEB NOPaAXKEHNUS BRN3KK K HYTHO.
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