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4 CHOPHHK JOKYMEHTOB

YTBCpXACHa
roctaHosjacHUeM locroprexHaaszopa
Poccuu ot 26.06.01 Ne 25
BeeneHa B aercrsBne

[ocTtaHoBJAcHUeM locroprexHaasopa
Poccuu ot 26.06.01 No 25

METO/IUKA

OLEHKH MOCIEICTBUN ABAPUUHBIX B3PbIBOB
TOILIMBHO-BO3IYIIHBIX CMECEH

PJI 03-409-01

(C H3MEHEHUSIMH H JONOJHEHHSAMH)

BBEAEHHUE

MeToANKA OUCHKU MOC/EACTBUM aBapUiMHBIX B3PbIBOB TOILIMBHO-BO3-
OYLIHbIX cMecel (nastee — MeToanKa) no3BossieT MPoOBECTU NMPUOTUKEH-
HYIO OLEHKY PavIMYHbIX NMAapaMeTpPOB BO3AYLUHbIX Y1apHbIX BOJAH U OIpe-
JIEJIUTb BEPOSITHBIE CTEMNEHM NOPAXEHUS JIIOAEH MU MOBPEXACHUN 31AHUN
[P aBapusix CO B3pbIBAMH TOILIMBHO-BO3AYLIHbIX CMECEMN.

MeToauka peKOMEHAYETCS AJ1s1 UCIOJib30BAHMUSI:

Nnpy onpeacacHuM MaciutaboB NMOCJACACTBUN aBapUUHDBIX B3PbIBOB
TOIMJIMBHO-BO3AYILUHbIX CMECEH;

[MpyU pa3padboTKe U IKCMEPTU3EC AeKiapaumnu 0€30NaCHOCTH ofllac-
HbIX NMPOU3BOACTBEHHbIX OOBEKTOB.

MeToAnKa OLIEHKH MOCACIACTBUN aBapUUHBIX B3PbIBOB TOMJIMBHO-
BO3IYLUHbIX CMECeM pa3dpaboraHa HayyHO-TEXHUYECKHUM LIEHTPOM [0
0e30NaCcHOCTU B NMpOMbILIJIEHHOCTH focroprexHaaszopa Poccuu
(HTL «lIpombilyiecHHasi 6€30MacHOCTb») COBMECTHO CO ClIELIMaIUC-
tamu UXD PAH. B MeTtoauke Mcnosib3oBaHbl A€HCTBYIOLLHUE CTaH-
paptbl, oTyeThl 0 HHUP, BbinosnHeHHbie HTLL «IIpombiltneHHas 0e30-
MacHOCTb», U ApYrue UCTOYHUKU |1—13].
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B pazpaborke Metoanku npyHUMaiu yyactue 4.¢.-M.H. b.E. lenbhaHna,
n.d.-M.H. C.b. lopocees, a.T.H. B.L. Cunopos, A.T.H. A.C. [leuepkuH,
K.d.-M.H. A.M. bapreHes, K.(¢.-M.H. B.D. MaptbiHiok, K.h.-M.H. M.B. Jluca-
HOB, K.T.H. A.A. Aranos, K.¢.-M.H. B.Il. Cugopos, C.HU. CyMcko#H.

[TPUHATOE COKPAHIEHHUE

TBC — TOrmInBHO-BO3ayLLIHAs CMECD.

UCITOJIb3YEMbBIE ObO3ZHAYEHUA

C, — CKOpPOCTb 3ByKa B BO3/1yXe, M/C;

C — KOHLIeHTpaLms roptodero seiectna B oonake TBC, kr/m;

C. — CTEXUOMETPHUUCCKAsI KOHLEHTPALIUS BEIIECTBA B CMECH
C BO3IYXOM, KI'/M?;

E — 3hdekTnBHbIN 3Hepro3anac TBC, [1x;

! — UMIYJbC BOJIHBI AaBjieHus, Ila-c;

/, — uMnyibe ¢a3wl cxarud, [a-c;

I — UMNynabC ¢a3bl paspexeHus, Ila-c;

l, — UMIMYJbC OTPAXEHHOU BOJIHbI AaBaeHuUs, [1a-C;

[ — MUMNYVYJIbC OTPaXX€HHOM BOMHLI pa3pexeHus, l1a-c;

I — Oe3pa3MEpHbIA UMNYJIBC Pa3bl CKATUS

K — NEKPEMEHT 3aTyXaHHs;

K — JEKPEMEHT U3MEHEHUSA AaBJIEHUSI B OTPaXXEHHOM BOJI-
He;

M. — Macca roproyero BelecTna, cogepxatierocss B odsake
TBC, Kr;

AP — u30bITOUHOE nasacHue, Ia;

AP, — aMTUIUTYJa BOJIHbI aBjaeHud, [la;

AP — aMTUIMTYJA BOJIHbI pa3pexeHus, [1a;

AP, — aMIUIUTYAa OTpaXXeHHOW BOJIHBI AaBiaeHud, 11a;

AP — aMIUIMTYa OTpaXXeHHOM BOJIHLI pa3pexeHud, I1a;

P, — arMocdepHoe aasjieHue, Ia;

© Odopmacune. 3A0 HTL NMb, 2010



6 CHOPHUK JOKYMEHTOB

P — 0e3pazMepHOe IaBJIEHME;

Pr, — TIPOOUT-(DYHKLMS MOBPEXAECHUIN CTEH MPOMBbILLIJIEH -
HbIX 34AHUH;

Pr, — NPOOUT-PYHKLUMS pa3pyLUEHUS TIPOMbILLIEHHbIX 3/1a-~
HUMW,

Pr, — NMPOOUT-(PYHKUUSA JTUTEJIbHOM MOTEPHU YITPABISICMO-
CTHU Y JII0AcH (COCTOSIHUE HOKAAayHa);

Pr, — npoOUT-(PYHKLIMS pa3pbliBa DapabaHHbIX NEPENTOHOK
y JIIOJIEH,;

Pr. — npoOUT-(PYHKLHUS OTOpOCaA JII0ACH BOJIHOM JABJICHUS;

R — paccTosiHue oT ueHTpa oosiaka TBC, m;

R v R, — BcnoMorarteibHblW Oe3pa3MepHbIA paauyc;

R, — 0e3pa3MepHOe pacCcTosiHMeE OT LieHTpa obsiaka TBC;

V — CKOpPOCTb BUAMMOI0 (ppOHTA MJIAMEHU, M/C;

W — TPOTUJIOBBLIN 3KBUBAJIEHT B3pbiBa | BC, Kr;

m — Cpe/IHsS Macca yesioBeKa, Kr;

q — yAeJbHAag TENJIOTa cropaHus rasa, x/Kr;

[ — BpeMs rpouecca, C;

b — KOPPEKTUPOBOUYHBIN MAapaMeETp, XapakKTepU3yIoLLKI
(pyracHsie cBocTBa TBC;

l — NnapaMeTpHYeCKOe pacCTOSIHUE;

S — CTEreHb paCLIMPEHU NPOAYKTOB CrOpaHUSl;

T, — JUINTEJIBHOCTD (pa3bl CKATHUA, C;

T — AJAUTENBHOCTD ha3bl pa3pexXeHus, C;

T, — JUIUTEJIbHOCTb OTPaX€HHOMW BOJIHbI JABJIEHMUS, C;

T — JUIMTEJIbHOCTb OTPAaXXEHHOMW BOJIHbI Pa3peKeHUsl, C.

1. ObUIUE [1OJIOXKEHUNUSA

1.1. MeToauka npeaHazHaueHa AJisi KOJIUMYECTBEHHOW OLUCHKH Ma-
paMETPOB BO3AYLIHbIX YAAPHbIX BOJH NMPH B3pbiBaX TOIJIMBHO-BO3-
AYLIHbIX CMecei, 00pa3yloLMXCst B aTMOC(hepe Npru NPOMbILLJIEHHbIX
apapusix. [1pu paccMoTpeHHUH NpeanoaracTcs YyacTuyHasl pasrepme-
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TU3allUs WM TTOJIHOE pa3pylueHHUEe 000py/10BaHusl, COAECPKALLETO IO-
ployee BELECTBO B ra3000pa3HOiN U XUAKOMN pa3e, BLIOPOC ITOIrO Be -
LIeCTBa B OKPYXaloliylo cpeny, oopazoBaHue ob1aka I BC, mvHMLMUpO-
BaHue TBC, B3pbIBHOE npeBpalleHue (ropeHUE UK 1eTOHALUSA ) B 00-
Jlake TBC.

1.2. MeToauka no3BossieT onpeac/siTh BEPOSITHbIE CTETIEHU Mopa-
XKEHHUS JNIOJIEW U CTEMEHU NMOBPEXIAECHUN 31aHUN OT B3pbIBHOW HAarpy3-
KU MpHU aBapusiX CO B3PbIBAMU TOMJIUBHO-BO3AYIIHbIX CMECEMN.

1.3. Ilpeanonaraercsa, yro B odOpa3zosaHuu odsaka TBC yuactByeTt
roproyce BeulecTBO O/IHOTO BUAa, B IPOTUBHOM ciiyyae (U1sl CMECH He-
CKOJIbKHX Troproyux BellectB) xapakrepuctTuku TBC, ucnosb3yemMble
NPpU pacyeTax rnapaMmeTpoB yAapHbIX BOJIH, ONPEACASIOTCS OTACIbHO.

.4. UcxonHbBIMU JaHHBLIMU U pacyeTa napaMeTpoB yIapHbIX BOJIH
npv B3pbiBe obs1aka 1 BC saBagiorcs:

XapaKTCPUCTUKH roployero BellecTsa, coaepxaiuerocs B oosake TBC;

arperatHoe cocTtosiHUe TBC (razosast vy rereporeHHas);

CpelHssl KOHUEHTpPAaLMsA roployero seutecrsa B cMecH C;

CTEXUOMETPHUUECKAs: KOHLIEHTPALIUA roptoyero rasa ¢ Bo3ayxom C_;

Macca roproyero BeLeCTBa, coaepxaiierocst B obstake, M_(ecam sta
BeJIMUMHA HEU3BECTHA, TO €€ PACUET PEKOMEHAYETCHI NMPOBOAUTH CO-
raacHo npuioxeHuto 1 |15));

yAE€IbHasA TEIUIOTAa CropaHUsl roOpIoYero BeLleCTBa ¢ ;

UHOpMaUUs 00 OKpYXKalolEM MPOCTPAHCTBE.

1.5. OCHOBHBIMU CTPYKTYPHbIMU 3JIEMEHTAMU ANropuTMa pacue-
TOB (pUC. 1) ABAIIOTCH:

OnpeaeeHUE MacChl rOPIOYEro BELIECTBA, CoaepXallerocsi B odake;

onpenesieHue 3pdeKTuBHOro sHeprosanaca TBC;

onpelereHue 0OXXMUAAEMOro pexmuma B3pbiBHoro npeppatieHust TBC;

pacyeT MAaKCUMaJbLHOTO U30bITOYHOrO JABJEHUSI U UMNYJibca (ha3bl
CXaTUS BO3AYLUHbIX VIAPHbIX BOJH LIS PA3JIMUHBIX PEXHUMOB;

ornpeaeeHue JONMOJHUTENbHbIX XapaKTEPUCTUK B3PbIBHOM HATPY3KHU;

OlleHKa Nnopaxaioiuero sosacucrTeus s3poisa T BC.

1.6. B npuaoxeHuu kK MeToauke rnpUBEICHbI IPUMEPbI pacyeTOB.

©  Odropmnenne. 3A0 HTU MNB, 2010



M cxoaHble JaHHBIC:
XapakTePHCTHKH roproycro sewiectnsa 061aka 1 BC
arperatHoe coctosiHie TBC
CPeoHSAA KOHUCHTpaLs ropiodero Bewectsa B obnake TBC C
CTEXHOMETPHYECKAsi KOHLIEHTPAUMS TOPIOYETO BELIECTBA ¢ Bo3avxom C
Macca roploycro seluecTna B obnake M
VaeIbHAS TENIOTA CTOPAHUS FOPIOYEro BELIECTBA g,
HHPoOpMaUKA 00 OKpYXKaAIOLLEM NPOCTPAHCTBE

I

Onpeaenenue 3ddekTBHOro axeprosanaca TBC
E=Mgqg npnC < C.
MM
E=MqC /CnpuC >C_
[1pit pacuete napaMeTpoB B3pbiBa 001aKa, JEXALUIETO Ha NOBEPXHOCTH 3e M,
8C,IMUHHA IPPEKTUBHOIO 3HEProsanaca yaBamBacTcs

l

OnpeaciaeHite 0XXHIAEMOro peXXitMa B3pbIBHOTO NPEBPALLEH S
Pacuer 6e3pasmepHoro pacctosina R = R/(E/P )~

PacueT napamMeTpuyueckoro pacctosiiust A = 100R /£

|
Onpedeaenue ocnoeHbix napamempos 83psiea TBC (bespasmeprvie das.ienue P u umny.sc [ )

N T~ abe

\ OnpeneaeHHe pasMepHbIX BETHYHH /

AP=PP wi=1(P) E/C,
[

P = /C) (o — 1)/0)0.83/R —0,14/R*) | | O

Obnako reteporennon TBC [ =V /CH( —D/o}l - 040 - DY/ %

O6:1ako0 rasosoit TBC P =0,125/R +0.137/R?*+ 0,023/R* | | 6C)0.06/R + 0,01/R? — 0,0025/R), rae X
In(P) = —1,124 — 1,66In(R ) + 0,26(In(R ))- [ =0,022/R nau G = 7 119 ra3oBbix cMeceii; G = 4 1 rete- §
In(/)=-3,4217 — 0,898In(R ) — P =0271/A +0.62/A* + 0,236/\] POT€HHBIX CMECEH, TIPH ITOM A
— 0,0096(In(R ))- \ I = 0,047\ JHEPro3anac reTeporeHHoM cMeCH g
JOMHOXaeTcst Ha (O — 1)/0 §

™

=

5

Co
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Onpedenenue donornumeashoix xapakmepucmux e3psiea TBC

_ _ e _ _

[TapameTpbl nazarwiuei BONHbE NPHU AeTOHALLMK 001aKa ra3oBOR CMECH

(naBaeHHE, UMNY.IbC M ALTUTEABHOCTD (A3 CXKATHA U PA3PEXKECHUSA)

In(AP /P) = 0,299 — 2,058InA + 0,26(InA)> u In(AP_/P)) = —1,46 — 1,402InA + 0,079(InA)
In( IOE‘Q/E‘*‘“) = (,106 + 0,448InA — 0,026(InA)* n In( IOEI_/E”‘) = 1,299 + 0,412inA — 0,079(InA)’
In(/_/E*) = —0,843 — 0,932InA — 0,037(InA)’ w In(/ /E7) = —=0,873 — 1,25InA + 0,132(InA)?
Mopma nagawiieil BoIHbI ¢ onHcaHueM (a3 CKATUSL ¥ Pa3PeXEHUs
AP(t, Ay = AP (sin(mt(r — T.)/T )/sin(—nT, /T )exp(—K1/T )
NexpeMenr 3atyxanus K = 0,889 — 0,356inA + 0,105(InA)?

— — — —— —
[TapameTpbl OTpaXXeHHOM BOIHGI (AABICHUE, HMITYILC M ILTUTEABHOCTD (Pa3 CXKATHSA U Pa3peKeHUs)
IN(AP._/P)= 1264 — 2,056InA + 0,211(InA)’ 1 In(AP_/P) = —0.673 — 1,043InA + 0,252(InA)?
ln(lOﬁ‘tﬁ/E‘f’-‘) = —0,109 + 0,983InA — 0.23(InA)? u ln(lOﬁ‘cr_/E'”) = 1,265 + 0,857InA — 0,192(InA)?
In(/_/EV") = —0,07 — 1,033InA + 0,045(InA)’ u In(/ _/E'¥) = 0,052 — 0,462InA — 0,27(InA)?
PopMa OTPAXEHHON BOAHDI C onucaHeM (a3 CKaTUd v pa3peXeHUs
AP(t, M) = AP_(sin(m(r —T_)/T )/sin{(—nT_/T_)exp(—K1/T )

HdexpesmeHT 3atyxadus K = 0,978 — 0,554inA + 0,26(InA)’

- - - — _ _

Ouenka nopaxarowezo 8030eUCmeus

e .

BepossTHOCTb NOBPEXAEHHUH CTEH NPOMbILIEHHbIX 31aHui Pr. =5 — 0,26InV | roe V, = (17500/AP)* + (290/1)-

BepoaTHOCTS paspywieHnit TPOMbIWAEHHbIX 31aHuit Pr, =5 — 0,22InV,, rae V,= (40000/AP)"* + (460/H'"
BeposATHOCTb ATHTEAbHOMU MOTEpH ynpasaseMocT y noaei Pr.=5-574inV  rae V,=4,2/p + 1,3/i,
3tece p=1+ AP/P i= [/(P'"m'")

BeposiTHOCTL pa3pbisa GapabaHHbIX nepenoHok Pr, = —12.6 + [,524InAP

BeposiTHOCTh OTOpOCa stone# yaapHoi BoaHoH Pr, =5 — 2. 44InV, rae V= 7,38-10//AP + 1,3-10°/(API)

e —— il —— N S — S I ——

Puc. 1. Airoput™ pacyeta nocjeaACcTBUN aBapUiiHbIX B3PbIBOB TOMJIWBHO-BO3AYLLHbIX CMECEH

Z wokumg /7 snda))




10 CHOPHHK JOKYMEHTOB

2. OIIPEAEJIEHHUE
OCHOBHbIX IIAPAMETPOB
B3PbIBA TBC

2.1. Onpepenenne 3¢dexruBHoro 3Hepro3anaca TBC

P @HEKTUBHBIW 2HEPro3arnac roproyeil cCMecH onpeaesisieTcs rno co-
OTHOLUCHMUIO
E=Mq npnC <C_ (1)
MU
E=MqC_/C npuC >C_.

[Ipy pacuete napamMeTpoB B3pbiBa 00Jiaka, JieXxalllero Ha rnoBepx-
HOCTH 3eMJIH, BeJIMUMHA 3MPEKTUBHOrNO 3Heprosanaca yaBamBacTcs.
Jng oueHku o0bemMa razosoro oojaka TBC MOXHO BOCMOJIb30BaAThLCS

MPOCTbIM COOTHOLLEHUEM:
V=M /C..
Ipumenanua: 1. CtexuoMeTpruyeckass KOHLECHTPALIMS roployero

pewiectsa B TBC onpeaesissieTcss M3 cnpaBOYHbIX JAHHBIX WK PACCUU-

ThIBAETCS OTAECJBLHO.
2. B cayuae eciiu onpeaesieHUe KOHLUEHTPALUUM FOPIOYEro Be-
IECTBA B CMECH 3aTPYAHEHO, B KAY€CTBE BeJUUYUHbI C B COOTHO-
IHEHUHK (l) NnpUHUMAETCH KOHUEHTpAaUUsd, COOTBETCTBYIOLLAS
HUXXHEMY KOHLUEHTPALUMOHHOMY MpEaecay BOCIIJIAMCHCHUS rOpIio-

4yero raasa.
3. Tennota cropaHus roprouero rasza g B TBC 6epercsa u3 cripaBou-

HbIX JaHHbIX WX OLIEHUBAECTCS MO (POPMYJIC
g = 443 MIx/Kr.

KoppekTHpoBouHblif apameTp 3 11s1 HanboJ1Iee pacpoCTPaHEHHbIX
B [MPOMBILLUJIEHHOM MPOU3BOJACTBE OMACHBIX BELLECTB OMNpeAe/sieTCs U3

TadJ. 1.
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4. Macca roprouero rasa, coaepxauierocs Boonake TBC, moxer 3a-
NABATHCS B KAYECTBE UCXOJAHOTO rnapaMeTpa UM OrpeacasiTbCst UCXOOS
U3 YCAOBUU pa3BUTUs aBapuit. Il1pu olleHKe nocjaeacTBUM aBapyUM Maccy
M_peKoMeHIyeTCs ONpeaensiTh COrylacHo [ 13].

Tabauua 1
Kiaaccudukanuusa ropioyux BewiecTs nNo CTeneHu YyBCTBUTEIbHOCTH
Knacc 1 Knace 2 Kaacc 3 Kaacce 4
| | 4
Oco0o YyBcTBHTE/IbHBIE Cpenne- Cnabo-
YYBCTBHTE/IbHbIE BEIECTBA YYBCTBUTEJbHbIE | YYBCTBUTE/IbHbIE
BEIIIECTRA BeleCTRA BelleCTBA
(Pa3mMep (Paamep (Pa3mep (Pa3mep

NEeTOHALIMOHHOW | IETOHAUUOHHOM | AETOHALIMOHHOW | J1eTOHALIMOHHOM
sTUEUKK MeHee 2 cM) | SIYCUKHU oT 2 10 | siueiku ot 10 10 | aueitky dosblile

| 10 cm) 40 cm) | 40 cMm)
l 2 3 4 5 6 7 8
B | B | B B
AUETHU/IEH .1 | Akpusiouu- | 0,67 | Aucranbae-| 0,56 | AMMUaK 0,42
TPUII rua
Buuwnnaue- | |.03| Akpoaeun | 0,62 | AuetoH 0,65 |ben3on 0,88
THJICH
Boaopon 2,73rByTaH 1,04 | beH3nH | [/lekaH l
Ilunpasun | 0,44 | byTuncH | [Buuunaue- | 0,51 An3tonniu- l
TaT | BO
H3onpo- 0,41 byraaueH | (Bununxyo- (0,42 (o-nuxnop- 0,42
MAJTHUTPAT | pUI OcH30J
MeTunatie- I 1,05(1,3-neHTa- | |lekcaH | | donexkaH I
TUJIEH IWEH
. | . | 1 ]
Hutpome- |[0,25|I1ponaH 1,05/Teneparop- | 0,38 KepocuH l
TaH | | . HbIN ra3s
OKucChH 0,7 |NMponunen | 1,04| U300KTaH | |MeTtaH [,14
[IpoINuJieHa

© Odopmacnue. 3A0 HTU TIB, 2010



|2 C50PHHK JJOKYMEHTOB
Ilpodoaxncenue maba. I
l 2 3 4 5 6 7 8
1 - 4 i 1 —t
p | : : :
OKHCb 0,62 |Cepoyrae- |0,32|MeTni- 0,7 |Metunden-| |
3THJICHA poll aMUH 30J1
l | T .
OTUIHU- 0,3 |DT1aH 1,08/ Metnanaue- | 0,53 |Mertuamep- | 0,53
Tpart | Tatr KalTaH
ITHJICH [,07{Metundy- |0,79(Metuaxno- | 0,12
TUJIKETOH pUa
T T | I | 1
LLHPAY | |Metuinnpo- | 0,76 {Haptanuu | 0,91
| NUJIKETOH
Jdumetuno- | 0,66 | Metwiotun- | 0,71 |Okuch 0,23
BbIi I(pUp KETOH yrjiepoaa
4 | - | .
JAuBunHuno-|0,77|0OkraH | [PeHon 0,92
Bblil 3pup |
Metunbytu- | — |Ilupuaun | 0,77 XnopbeH- 0,52
NIOBbII 3(puUp 30J1
Jdustuno- [0,77|Ceposojao- |0,34[9Ttnnden- |0,90
BbIF 3(puUp poa 301
Ouusonporm- | 0,82 1 Metuno- | 0,52 | Auxuiop- 0,25
JIOBbIH 3(Up BbIM CITUPT 3TaH
Orunosbiid 0,62 | Tpuxiop- |[0,14
CITUPT 3TaH
[lponuno- (0,69
BbiA CITUPT
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5

Oxonuanue maba. 1

6

7

3

——

AMMUIOBBIH
CIIHUPT

——

I

—r

N300yTiuio-
BbIA CITUPT

10,79

—y

—

N 3onponu-
JIOBBIH

CIIUPT

'0,69]

lLluknorek-
CcaH

-

=

ITUNPOP-
MHAaT

| 0.46

—r

4

DTUAXIIO-
pU

0,43

CXMXKEH-
HbIU
NMPUPOI-
HbIH ras3s

—

KymMmon

0,84]

—

[TeyHOMH
ras

10.09

-}

LInkno-
nnponaH

—

DTUJIAMHUH

[ 0.8
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14 CbOPHHK JOKYMEHTOB

2.2. OnpeneyeHue 0XKMAAeMOro pexxMMa B3pbIBHOIO NpeBpalleHus

2.2. 1. Knaccugpukayus eoproqux eeuwiecme
no CMeneHu YyecmeumeabHoCmu

TBC, cnocobHble K 00pa30BaHUIO FrOPIOYUX CMECEM C BO3AYXOM, 110
CBOMM B3pbIBOOIACHBIM CBOMCTBAM pa3s/esieHbl Ha YeTbipe Kiacca. Kuiac-
CUPUKALIKSI TOPIOYUX BELLECTB NMpuBeaeHa B Tada. 1|1, 2.

B ciiydae ecau BewiecTBO OTCYTCTBYET B Ta0J1. 1, ero caeayer Kjiaccu-
(bMLIMPOBATD MO AHATONMU C UMEKOLUMMHUCS B TAOJIMLIE BELLIECTBAMM, a MNMPU
OTCYTCTBUU MHEPOPMALMUU O CBOUCTBAX JAHHOI'O BELIECTBA — OTHOCHUTL
€ro K KJjaccy l, T. €. paccMaTpMBaTb Kak HaudoJiee onacHbIv cayyai.

2.2.2. Kaaccupukayus okpyxcaroweu meppumopuu

B CcBA3KM ¢ TEM 4YTO XapakTep OKPYXAOUWETro MpoCTPaHCTBA B 3HA-
YUTECAbHOMW CTENEHU OMPEACISET CKOPOCTbh B3PLIBHOIO NpeBpallcHUSI
ooaaka 1 BC u, carepoBarenbHO, mapameTpbl yaapHON BOJIHbI, TEOMET-
PUUCCKHUE XaPaAKTEPUCTUKHU OKPYXKAIOLWIETO MPOCTPAHCTBA pPa3ac/€HbI
Ha BWUAbI B COOTBETCTBUU CO CTEMEHbIO €ro 3arpoOMOXIA€HHOCTH.

Bua 1. Hanuuue aimHHbIX TPYO, NOJIOCTEN, KABEPH, 3aMOJIHEHHbIX
roprOYen CMEChio, NpPU CropaHUU KOTOPOMU BO3MOXHO 0XHAATb POP-
MUPOBAHUE TYPOYJIEHTHbIX CTPYHU MPOAYKTOB CTOPAHUS C pa3MEPOM HE
MEHEE TPEX pa3MepoB ACTOHAUMOHHOMN sIYeHKHU JAHHOM cMmecUu. Ecau
pasMep A€TOHALLMOHHOM SIYEMKU IS AAHHOW CMECHU HEU3BECTEH, TO
MUHHWMAJIbHBIM XapaKTEePHbIX pa3Mep TYPOVJIEHTHbIX CTPYH NPUHHUMACT-
Cst paBHbIM S CM JUIsl BelleCTB kiiacca 1; 20 cM — [u1s1 BELecTB Kacca 2;
50 cM — ang BewecTB Kjacca 3 v 150 cM — 11 BewiecTB kiacca 4.

Bua 2. CuibHO 3arpoMoXA€HHOE NMPOCTPAHCTBO: HAJIMYUE MOAY-
3AMKHYTbIX 00bEMOB, BbICOKAS TJIOTHOCTb pa3MELUEHUS TEXHOJIOH-
4eCcKOro ooopyaoBaHus, Jec, 00J1b1I0E KOJUUYECTBO MOBTOPS IOLLLUXCSI
NPensTCTBUM.

Buna 3. CpeaHe 3arpoMoXxaeHHOE NPOCTPAHCTBO: OTAE/bHO CTOS LLME
TEXHOJOIMYECKHUE YCTAHOBKH, PE3EPBYAPHbBIN MMapK.

Bua 4. Cnado 3arpoMoXaeHHOEe U CBOOOAHOE NPOCTPAHCTBO.
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2.2.3. Knaccugpuxkayus oxcudaemoeo pexcuma 63pbi6HOC0 NPespatyeHus

M3BECTHBI 1Ba OCHOBHbIX PEXMMA NPOTEKAHUS OBICTPONPOTEKAIO-
LIMX npoLeccoB — neToHauus v aedarpauust [3}. ns oueHkH napa-
METPOB JEUCTBUS B3PbiBa BO3MOXHbIE PEXHUMbI B3PbIBHOIO MNpeBpa-
iweHus TBC pa3duTthl Ha 1ecTb AMANa3oHOB MO CKOPOCTAM HMX pac-
NPpOCTPAHEHUS, TIPUYEM INSAThL U3 HUX NPUXOIASITCS Ha NPOUECCH
pednarpauoHHoro ropeHust TBC, nockoabKy XapaKTEPUCTUKHU MPO-
[Iecca ropeHUst co CKOpoCcTIMU (ppoHTa MEHbLILIMMHU 500 M/C UMEIOT
CYLLECTBEHHbIE KAUECTBEHHbBIE Pa3JIUUHSI.

OxunaeMbld AMana3oH CKOPOCTU B3PbIBHOTO MNpeBpalleH s onpe-
NIEJISETCH C MOMOLLBIO IKCIMEPTHON Tada. 2 B 3aBUCUMOCTH OT KJlacca
rOprOYEro BElIECTBA U BUAA OKPYXAIOILEro nNpocTpaHcTna [4].

Tabauua 2
DKcneprHaa Tadamua Aad onpeie/IecHUs pexxuma
B3PbIBHOIO NIpeBpanieHHUS
KJuacc Bua okpyXaiouero npocTpaHcTba
PR | 2 3 4
[0 Be- i ]
mectga | OxuagaeMblid aMana3oH CKOPOCTHU B3PbIBHOTO MPpEBpaLLICHHUS
I I l 2 3
‘l — -+ 3
2 | 2 3 4
3 2 3 4 5
4 3 4 5 6

Hwuxe npuBoanTCcs pazsdbUeHUE pEXXUMOB B3pLIBHOTO MpeBpalleHUS
TBC no nnana3oHaM CKOpOCTEiA.

Junana3on 1. [leToHauuns uiam ropeHUeE Co CKOPOCThIO hpoHTA IJ1a-
MeHH SO0 M/C 1 Oosblie.

Jmnana3on 2. [dednarpaums, ckopocts ppoHTa rramcHu 300—500 m/c.

uanaszon 3. lednarpanms, ckopoctb ppoHta mamedn 200—300 m/c.

uana3on 4. lednarpauvsi, ckopoctb (ppoHTa rutameHu 150—-200 m/c.

© Odopsmacuue. 3A0 HTU NG, 2016



16 CHbOPHHUK JOKYMEHTOB

Huanason 3. ledaarpaumst, cKOpoCTh HpoHTa IaMeHU ONPEACsi-
€TCSI COOTHOLUEHHUEM [4]:

V =k M, (2)

r1Ic kK, — KOHCTaHTa, paBHas 43.
JInana3oH 6. lednarpauusi, cKkopoctb pOHTA MJIaMEHU OMNpeEae-
JISIETCSI COOTHOLLIEHUeM [4]:

V, =k, M, 3)
rae k, — KOHCTaHTa, paBHas 260.

2.2.4. Ouenka acpecamuoco cocmosius TBC

J11s1 JasIbHEHUILMX pacyeTOB HEOOX0AMMO OLUEHUTL arperaTHoE Co-
CTOsSIHUE TOIIMBA cMecH. Ilpeanonaraercst, 4To cMech rereporeHHas,
ecau 6onee S0 % TonnuBa coaepKUTCS B 00Jiake B BUIE Karleb, B [1pO-
TUBHOM cayuae [ BC cuuraercsa razosoi. IlpoBecTu Takue OLEHKH
MOXXHO UCXO[S U3 BEJIMYUHDI JaBJACHUS HACBILIEHHbIX NMapoB TOIJIMBA
Npy JaHHOM TeMIepatype U BpeMeHU popMUpoBaHUA odsaka. s
JICTYYMX BCLUECTB, TAKUX, KaK MpornaH rnpuv temneparype +20 "C, cmech
MOXXHO CUMTATh ra3oBOM, a UIsl BELUECTB C HU3KUM J1aBJICHHUEM HACHI-
HicHHOro napa (pacnbii ausroruiusa npu +20 "C) pacueTsl MPOBOAST-
CS1 B MPEANOJIOXEHUU TETEPOr¢HHOM TOIMJIMBHO-BO3AYLLIHON CMECH.

2.3. Pacuer MAaKCHMAJIBHOTO H30bBITOYHOI'0 AABJICHHUA
M UMIYJIbCA (Pa3bl CKATHA BO3AYLIHbIX YJAPHbIX BOJIH

[locne Toro kak onpeaesieH BEPOSITHbIA PEXHUM B3PbIBHOIO Mnpe-
BpalLCHMWSA,, pACCHUTBIBAIOTCS OCHOBHbIC MapaMeTPbl BO3AYLUHbIX yAap-
HbIX BOJIH (M30bITOUHOE AaBjicHUe AP UM uMNyJibC BOJIHBI AaBjieHus /) B
3aBUCUMOCTH OT PACCTOSIHUS 10 LLIeHTpa 00J1aKa.

2.3. 1. /lemonauus eazoseix u eemepoeerubix TBC

J1J1s1 BbIYUC/IEHUS napaMeTPOB BO3AYIIHOW yaapHOM BOJIHbI HA 3a-
JaHHOM paccTossHUM R OT LieHTpa 00J1aKa npu getoHauuu oodsaka T BC
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npeaBapuTeSIbHO PacCUYMUTBLIBAETCS COOTBETCTBYIOLIEE Oe3pazMepHOe
pPACCTOSIHHME MO COOTHOLIEHMUIO (35, 6]:

R, = R/(E/P)"" (4)

TIpumeuanue. Bce COOTHOUIEHUS TAaKXKE MOTYT ObITh 3a1TMCAHbI B (PyHKLIMSAX
apryMeHTa A = [00R/E'. [Tpu npunsThix B MeTOAMKE J0MYLLEHUSIX MexXay R U A
CYLIECTBYET npocras cBsizb: A =2,15R .

[lanee paccuuTbiBalOTCH Oe3pa3zmepHoe aasieHue Py Oe3pasmep-
Hbli UMNyJbC Ga3kl cxarus /.

B cnyuae demonayuu obaaka eazoeou TBC pacueT npoU3BOAUTCH 110
cieaytoiuMm dopmynam [8]:

In(P) = —1,124 — 1,66In(R) + 0,26 (In(R))> +10 %; (5)

In(/) = -3,4217 — 0,898In(R ) — 0,0096 (In(R))* =15 %. (6)

3aBucumocTy (5) u (6) cripaBeUIMBbI JUTS 3HaYeHUN R, DOJIbLINX
BeJUYUHbI R = 0,2 u MeHbIKuX R , = 24. B ciiyqae R_< 0,2 BesinunHa P,
rnoJsiaraetcs paBHo 18, a B BeipaxeHue (6) moacrasiasieTcsl 3HAaUCHUE
R =0,142.

B cnyuae demonauuu obaaxka eemepoeennou 'BC pacueTr nponusBo-
AUTCH MO caeayiouwnM QopMyiam:

P,=0,125/R +0,137/R} + 0,023/R} +10%;  (7)

[ =0,022/R +15%. (8)

3asucumoctu (7) u (8) cnpaseinBsbl 11d 3HaYeHUNH K 0ObILNX
BesuuuHbl R = 0,25. B cayyae ecan R < R, BeanuuHa P_noJjiaraercs
paBHO# 18, a Besimuuna /= 0,16.

2.3.2. lechnaepauus eazoswix u cemepocernvix TBC

B cayyae neaarpallMtOHHOTO B3pbliBHOTO npeBpaiucHUs obnaka TBC
K napaMerpaM, BJAUSIOUIUM HA BEJIUUYUHBI N30BITOYHOIO AABJICHUSA U
UMIYJIbCA MOJIOXUTEIBHOW (pasbl, 100aBsIlOTCA CKOPOCTb BUIMUMOTO
(dbpoHTa naameHu (V) v cteneHb pacltMPEeHUsI MPOLYKTOB CropaHus (G).

© Odopmncuue. 3A0 HTU MNEB, 2010
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J1151 ra3oBbIX cMecell NPUHUMAETCSI G = 7, 1J1S TeTePOreHHbIX — ¢ = 4.
JLls1 pacuyera napaMeTpoB YAAPHOM BOJIHBI MPH JedaarpalMmy rerepo-
FreHHbIX 00J1AKOB BeJIMUUHA dPPEeKTUBHOTO 3HEpro3arnaca cMecu A0M-

HOXXAETCH Ha KO3PPULMEHT (0 — 1) /0.
bespasmepHblie aasneHue P umnyiabe dasbl cxatus [ onpene-

JIHIOTCHA 11O COOTHOLLUCHUSIM.
P, = (V.JC)X(G — 1)/G)(0,83/R,— 0,14/ RY); (9)

]xl = (Vr/C())((G — 1) /G)(l — 014(0 — ])VI/GCU)X
%(0,06/R_+0,01/R2 — 0,0025/R?). (10)

[locnaennue nBa BbIpaXXeHHUs CripaBeUTUBbI JUIst 3Ha4eHUU R, BOJb-
lHUX BEAHYUHBI R | = 0,34, BIIPOTHBHOM CJlyyae BMECTO R_B COOTHOLLIC-

Hus (9) n (10) noacrasasieTcst BesimumHa R .
Jlanee BbIYUCASIOTCS BEAWYUHBI P, U [ ,, KOTOPbIE COOTBETCTBYIOT

PEXUMY JETOHALUUU U IS CJ1ydast JETOHALLIMU ra30BOi CMECU PacCUYMUTDI-
BaKOTCS 110 COOTHOLLEHUSIM (3), (6), a V151 IcTOHALIUY TeTEPOTEHHOM CME-
CH — M0 COOTHOWIEHUSM (7), (8). OKOH4aTesbHbIe 3HaUYeHHs P u [ Bbl-

OMPAIOTCS U3 YCIIOBUMA:
P =min(P_, P,); [ =min(/_, 1,). (11)

[Tocae onpeneneHms 0e3pa3MepHbLIX BETMUYMH AABJACHUS 1 UMITYJIb-
ca (pasbl CKATU BbIYUCASIOTCS COOTBETCTBYIOLLIME UM pa3MEpPHbIC Be-
JIMYUHBI |5, 6]:

AP=P_ P, (12)

=101 (P E'*/C, (13)
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3. OINIPEAEJIEHHUE JONTOJIHUTEJIbHBIX
XAPAKTEPUCTHUK B3PbIBATBC

3.1. IIpocduanb yarapHoii BOJIHbI

XapakTepHbIU npod@ub yaapHoi BoJIHbI pH B3pbiBe T BC noka3saH
Ha puc. 2.

AP

ATMOCHEPHOE NaBJICHHUE

Puc. 2. XapaktepHblit npoduib yrapHO BOJIHBI

Huxe nokasaHo, Kak ornpeaeasiioTcsl KOJIMYeCTBEHHbIE XapaKTepPHU-
CTUKM JOTIOJHUTEIbHBIX MapaMeTPOB yAapHOM BOJIHBI.

3.2. IlapameTpnl nagarouei BOTHbI
npM AeTOHAUMHU 00,1aKa ra3oBoi cMecH

[TapaMmeTpbl naaatonie BOJIHbI MPU AETOHALUK 00J1aKa ra30BOH CME-
CH PACCUUTBIBAIOTCA MO CASAYIOLIMM COOTHOLIEHUSAM | 7—11].
AMIIUTYAA a3kl CXKaTUS

In(AP,/P,) = 0,299 — 2,058InA + 0,26(InA)". (14)
AMmauTyaa gasbl pa3pexxeHus
In(AP_/P) = —1,46 — 1,402InA + 0,079(InA)". (15)
JnuTesIbHOCTD (pa3bl CXATUS
In(10°t./E"°) = 0,106 + 0,448InA — 0,026(In))’. (16)

© Odopunchue. 3A0 HTU INb, 2010
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JlnutenbHOCTb (ha3bl pa3zpeXkeHUs

In(10°t /E') = 1,299 + 0,412InA — 0,079(InA)-. (17)
MMnyabe gasbl cxaTtus
In(/./E"°) = —~0,843 — 0,932InA — 0,037(InA)". (18)
Mmnyiabce ga3bl pazpexeHus
In(/ /E'°) =-0,873 — 1,25InA + 0,132(InA)". (19)

Mopma naaarouieit BOJAHbI C ONUCAHUEM (pa3 CXKAaTUS U Pa3PEXKEHUS
B HauboJice ONnacHOM cJjiyyae JETOHAUMU ra30BOM CMECHU MOXET ObITh
OMNUCAaHa COOTHOLLICHUEM

AP(t, A) = AP (sin(r (r— t,)/1_)/sin(—nt,/T_))exp(—K t/1,). (20)

IleremeH’r 3aTyxaHUs B naaaloLller BOJIHE PACCHUTBIBACTCH 10 CO-
OTHOLUCHHIO

K = 0,889 — 0,356InA + 0,105(InA)>

3.3. [lapaMeTpni 0TpaKeHHOM YAAPHO# BOJIHbI

Jl1s1 pacuera napaMeTpoB OTPaAXXEHHOM BOJIHbI ITPU €€ HOPMaJIbHOM
NageHUU Ha nperpasy MCnoJib3yloTcsl CAEAYIOLIME COOTHOLLCHMUS.
AMIUINTYAA OTPAaXCHHOMU BOJIHbI JAaBJIEHUS]

In(AP_./P) = 1,264 — 2,056InA + 0,211(In A)°. (21)
AMILIMTY/1a OTPAXXECHHOM BOJIHbI pa3pexXeHus
In(AP_/P) =—0,673 — 1,043InA + 0,252(In A)°. (22)

JITUTENBHOCTD OTPaXE€HHOM BOJIHbI JABJICHUS

In(10°t ,/E'°) = —0,109 + 0,983InA — 0,23(InA)*. (23)
JNUTENBHOCT OTPAXKEHHOMN BOJIHBI PA3PEXEHUS

In (10°t_/E"°) =1,265+ 0,857In A — 0,192(In})". (24)
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MUMI1y/1bC OTPAXKEHHON BOJIHBI AaBJE€HUS

In(/ _,/E'”) =—0,07 — 1,033InA + 0,045(InA)". (25)
UMIynbC OTpaXX€HHOM BOJIHbBI pa3peXeHUs
In(/,_/E'"’) =-0,052 — 0,462InA — 0,27(InA)". (26)

O611ee BpeMst AEUCTBUS OTPaKEHHbIX BOJH HA MUILIEHD
In(10°(t ., +t._)/E"°) = 1,497 + 0,908InA — 0,404(InA)%.  (27)

MdopMa oTpaxxeHHO BOJHLI ¢ onmucanueM a3 cXkaTusl U pa3pexe-
HUA C XOpOollUeHn A NMpakKTUYECKUX Lejieid TOYHOCTbIO MOXET ObITh
OITUCAaHA COOTHOLIEHUEM

AP (t, A) = AP, (sin(r(r — t ,)/t._)/sin(—nt )/t _)exp(—K t/1.,). (28)

JIEKPEMEHT 3aTyXxaHUs B OTPaXEHHOW BOJIHE PACCUUTBHIBAETCH MO
COOTHOLUEHUIO

K =0,978 — 0,554InA + 0,26(InA)". (29)

CootHouleHust (14)—(29) cripaBeanuBbl rpyu 3Ha4YeHUSAX A 10 S1,6.

3.4. I1apameTpbl BOJHBI NPH NMPOH3BOJILHOM PEXKHUMeE CrOpPaHHUA

NMIyabCHBIE XapaKTEPUCTUKHU NMadaoUX U OTPAXEHHDbIX BOJIH HE
3ABUCSIT OT CKOPOCTHU B3pbIBHOTO npeppalleHust. MHTEHCUBHOCTD U
JUTUTEJIbHOCTD JICHCTBUS yAapHbIX BOJIH IIpU A 2 | paccyUTbIBAlOTCS MO
COOTHOLLUEHUAM Tpeabiayliero pasaeia. BoaMOXHOCTb TaKUX OLIEHOK
OCHOBAHa Ha CPABHEHUMU OMbITHBLIX AAHHBIX C (PAKTUUECKUMHU CBELE-
HUSAMHU 00 aBapusx.

4. OLIEHKA TITOPAXKAIOIIIETO BO3JIENCTBUA

[Tpu B3pbIBax TBC cyliecTBeHHYIO poab UIPAIOT TAKHUE TOPaAXalO-
e (pakTopbl, KaK AJIHUTEJIbHOCTb AEHCTBUS yiAapHOI BOJIHBI, U CBSl-
3aHHBIU C HEM nmapaMeTp UMNYJIbLC B3pbiBa. PeasibHOE AejeHUE NaoC-
KOCTU (haKTOPOB MOpaXeHUs! HA AMarpaMMe UMITYJIbC — JaBJIEHUE Ha
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IIBE 4acTU (BHYTPpU — 00J1aCTb paspylieHUsl, BHE — 00J1aCTb YCTOMUYNBO-
CTH) He uMeeT YeTKOM rpaHuLbl. [1pu npubanxeHun napaMeTpoB BOJI-
Hbl K rpaHMLIEe ONacHOMN 00J1aCTH BEPOSATHOCTb 3a1laHHOTO YPOBHS NOpa-
XeHus HapactaeT ot 0 10 100 %. [1pu npeBbiLLeHUU U3BECTHOIO YPOBHS]
BEJIUMYUH aMIUIMTYAbl AaBjieHUss U umnyabca aocturaercs 100 % Bepo-
SITHOCTb MOpPaxXeHUsl. 9Ta THNMUYHasi OCOOCHHOCTb AMArpaMM Mopaxe-
HMSI MOXET ObIThb OTPaKEHaA NPEACTABJICHUEM BEPOSITHOCTH JOCTHKE-

HW$I TOTO UJIM MHOTO YPOBHS yLIEPOaA C MOMOLIbLIO NPOOUT-(PYHKLIUU —
Pr.

{

4.1. OueHka BepoOATHOCTH MOBPEX/AEHHM MPOMBILLIEHHbIX 3JAHUH
oT B3pbiBa 00aaka TBC

4.1.1. BeposiTHOCTb NMOBpPEXAECHHW CTCH NPOMBbIIIJIEHHBIX 3JaHUN,
NMPHU KOTOPbIX BO3MOXHO BOCCTAHOBJIEHUE 34aHMHK De3 UX CHOoca, MO-
XKCT OLIEHUBATbLCY M0 COOTHOLIEHUIO | 12]:

Pr,=5-10.26InV, (30)

MakTop V, paccunTbhIBAaETCS C YYETOM Tepenaga AaBjaeHus B BOJHE
M MMIIYJbCA CTAaTUUYECKOIO AAaBJAECHUS MO COOTHOUIEHUIO

V' = (17 S500/AP)** + (290/1)*. (31)

4.1.2. BeposiTHOCTb pa3pyLueHHWA TPOMbILUJIEHHbIX 3AaHUU, TIPU KO-
TOPbIX 3JaHUS MOMLIEXAT CHOCY, OLICHMUBAETCH 10 COOTHOLUECHUIO | 12]:

Pr,=5—0,22InV,, (32)
B aToM cayuyae pakTop V, paccuurbiBaercsi no popmyie
V, = (40 000/AP)"* + (460/1)""-. (33)

Ha puc. 3 npuseaeHa P-1 auarpamma, COOTBETCTBYIOLIASE pa3nY-

HbIM 3HAUE€HUSAM MNOpPaXeHUd 31aHUN YAapHON BOJHOM MPHU B3PbIBE
obsaka TBC [3, 6].
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Puc. 3. P-1 anarpamma 119 oLueHKM YPOBHS pa3pylieHUS
NPOMBLINUTIEHHBIX 31aHUMN:
! — rpaHvMLa MUHUMAILHBIX paspylieHUN; 2 — rpaHuLIA 3HAYUTEIbHbIX
noBpexaeHuii; 3 — paspyuenue 3naHui (50—75 % cteH paspylueHo)

4.2. OueHKa BepoOSATHOCTH MOPAXKEHUA Jioaei
npu B3pbiBe 001aka TBC

Huxe npuBOASITCA COOTHOLLIEHUS, KOTOPbIC MOTYT ObITb UCITOJIb30-

BaHEKI /IJ1s1 pacuyeTa YPOBHS BEPOATHOCTHU MOpaXeHUs BO3AYLIHOU BOJI-
HOM XXMBBbIX OPraHMU3MOB (B TOM YHUCJIE U UEJIOBEKA).

4.2.1. BepoSITHOCTb JUIMTEJLHON TIOTEPHU YIIPABISIEMOCTH Y JIIOJCH
(COCTOSIHME HOKAyHa), MOMNaBLIMUX B 30HY A€UCTBUSA YIapHOM BOJIHbI NMTPH

B3pbIBc oOnaka TBC, MoxXeT ObITh OLIEHEHA 10 BEJIUUUHE ITPOOUT-PYH-
Kuuun |12, 13]:

Pr,=5—5741nV, (34)
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24 CHOPHHUK AOKYMEHTOB

Makrop onacHocTH V, pacCUUTLIBAETCS 110 COOTHOLLEHHIO
V.=4,2/p +1,3/i, (35)

be3pasMmepHoOe naBIeHUE U TPUBEAEHHbIA UMITYJIbC 3a4aK0TCS Bblpa-
KEHUSIMU:

p=1+AP/Pui=1/(P*m'?), (36)

rae m — maccaTelia XUBOro opraHmM3ma, Kr.

Ha puc. 4 npuBeaecHa P-1 aMarpamma, cooTBeTCTBYIOLIAS pa3/iny-
HbIM 3HAUYCHHUAM BEPOSITHOCTHU MOPAXCHUSA JIIOACH, NMONABILIMX B 30HY
ACUCTBUS B3pbiBa [12].

IOQE

99 %
I 90 %
I 50 %
. 10 %
E O 1 %
_ —————
i o ——

T

OnacHas 00J1aCTb
HuxXHUH nipene

be3pazMepHoe naBlicHUE p

10"
E
. YcaoBHO 6e3onacHast 00J1acThb
i
e T—
10~ 10° 10 10°

[MpuBeeHHBIA UMITYJIBC |

Puc. 4. P-1 anarpamma Ui aKCnpecc-oLUeHKMU
mopaxeHust nrojaer ot B3pbiBa TBC
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4.2.2. B HEKOTOPbIX UCTOUHUKAX COODOLLIAETCH O 3aBUCUMOCTH BEPO-
ITHOCTH pa3pbiBa DapabaHHbIX NEPENOHOK Y JIIOAEHU OT YPOBHS Mnepera-
Na AaBJIEHUS B BO3AYLIHOM BoJiHe [ 13]:

Pr,=—12,6 + 1,524InAP. (37)

4.2.3. BeposiTHOCTb OTOpOCa A10[€H BOJHON AABJEHUS MOXET OlIe-
HUBAThCH MO BEJUUYUHE NMPpOOUT-PYyHKUMHU |12, 13]:

Pr.=5—2,441nV.. (38)
3aechb paktop V, pacCUMTBLIBAETCA W3 COOTHOLLEH WS
V. =17,38-10°/AP + 1,3-10°/(API ). (39)

CBs13b pyHKUMU Pr, ¢ BEPOSATHOCTBIO TOWH UJIH HHOM CTENEHU Mopa-
XeHust HaxoauTtcs o 1aba. 3 [12].

Tabauua 3
CBs3b BEPOATHOCTH MOPAXKEHHS C NPOOHT-(PYHKUHEH

P,%| O l 2 3 4 5 6 7 8 9

-

0 12671 2.95]3.12]3.25] 338 3.45] 352]3.59] 3.66
10 |3.72]3.77] 3.82 |_3,86 392 | 3.96 | 4.01 | 4.05 | 4.08 | 4.12

20 | 4.16 | 4.19 | 4.23 | 4.26 : 4.29 I 433|436 | 439 | 4.42 | 4.45

30 | 448 ] 4.50] 4.53] 4,56 | 4.59 4,6j 4,641 467 ] 469 4.72

40 | 475|477 | 4.80 | 4.82 | 4.85 | 4.87 | 4.90 | 4.92 I 4.95 | 4.97
50 [ 5,00 503]505]508]510]513]515]518]5.20] 523
60 | 525|528 531533536539 541|544 547 5,50
70 | 5521 5.55| 5.58 | 5.61 | 5.64 | 5.67 5.7 | 5,74| 5.77 | 5.81

!

80 | 5.84 | 5.88 | 5.92 | 5.95 | 5.99 L6,04 6.08 | 6.13] 6.18 | 6.23
] ] | ] l ] ] | ]

90 | 628634 641]648]6.55]6.64]675]6.88]7.05] 7.33

- 4=

99 | 7331737 7411746751 758765 7.75| 7.88 | 8.09
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4.3. OueHka paanycoB 30H NOPAXKEHHUS

Jlnst onpeneneHUust paauycoB 30H MOPaXKEHUsI MOXET ObIThb MPEAN0-
XeH (Harnpumep, |14]) ciaeayloliMid MeToa, KOTOPbIH COCTOUT B YHUC-
JIECHHOM pelUeHUHU YPABHECHMUSI

k/(AP(R) — P*) = I(R) — I'*, (40)

MPUYEM KOHCTAHTbI kK, P*, ¥ 3aBUCAT OT XapakTepa 30Hbl NOPaAXEHUS U
onpeaeadorcs u3 tada. 4, a yHkuuu P(R) v /(R) HaxoasTCs Mo CooT-
HoWwEeHUAM (7)—(13) COOTBETCTBEHHO.

labauua 4
KOHCTAaHTBI 111 onpele/ieHus paauycoB 30H NMOPAXKEHUS
npu B3pbiBax TBC

*
XapakTepucTUKa AEUCTBUA yI1apHOW BOJIHDI ﬂlajc P*, Ma |k, TTa*c
L
PaspyuleHue 31aHNM
[losnHOE pa3pylicHUe 34aHUM 770 70 100 | 886 100

o’

[parMua 00J1aCTU CUJIbHbIX PA3PYLUECHUN:
50—75 % cteH pa3pylieHO MU HAXOAUTCH 520 34 500 [ 541 000
Ha rpaHy pa3pylleHusl

IpaHr A 00J1aCTH 3HAYUTENBHBIX [TOBPEXKIIE-
HUI. TTOBPEXIACHUE HEKOTOPbLIX KOHCTPYK- 300 14 600 | 119 200
TUBHbIX 2JIEMEHTOB, HECYUIUX HArpy3KYy

IpaHMUa 001aCT MUHUMAJIbHbIX NOBPEXIIE -
HUU: pa3pbiBbl HCKOTOPbIX COCMHEHUH, 100 3600 8950
pacYJI€EHEHHUE KOHCTPYKLIUMH

[ loJiHOE pa3pylieHUe OCTEKJICHMWS | { | 7000 0
1

50 % pa3pylieHUE OCTEKIIEHUSI 0 2500 | 0

10 % u Gonee pa3pylUeHHe OCTEKIIEHUS] 0 2000 0

[lopaxeHue opraHoB AbIXaHUs HE3ALUMILEHHBIX JIOAEH

50 % BbIXXUBaHUE | 440 243 000| 1,44-10"

[lopor BbIKUBAHUS (ITPU MEHbLIMX 3HAYEHU -
SIX CMEPT. MOPaAXEHUS JIIOAEN MATOBEPOSATHDI )

100 | 65900 | 1,62-10’
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3aMETUM, YTO B HEKOTOPbIX UCTOYHUKAX [5, 6, 15] npennaraercs
0osiee npocrtas popMya g onpeaecieHUs paamycoB 30H MOpaxXeHus,
UCTNONb3YEMasl, KaK MpaBuJIo, U1 OLEHKH MOCJIEACTBUNA B3PbIBOB KOH-
neHcupoBaHHbIX BB, HO, ¢ U3BECTHBLIMY JONYUWIEHUSIMU, NTPUEMJIEMAY
U st Tpyboil oueHKM 1ocneacTsvi B3pbIiBoB [ BC:

R= KW"V3/(1 + (3180/W))'/5. (41)

roe ko3 duumeHT K onpenensieTcst coraacHo tadn. 5, a W — rtporuno-
BbIM IKBUBAJICHT B3PbIBa, onpeacasieMbld U3 COOTHOLIECHUS

0,4 Mg
W=——1 q,? (42)
059 4,5 * 10
rae g — TeraoTa CropaHus rasa.
Tabauua 5
YpoBHM pa3pyiieHHs 31AHUM
Karero- MN30bITOU-
pUs Hoe aaB- | Koaddu-
XapakKTCPUCTUKA TTOBPEXKICHUA 3MaHUS
MOBPEX- | neHue AP, | ument K
JIEHUS Klla
A [TonHoe pa3pylleHUe 30aHUs >100 3,8
B Taxenble NOBpeXAEHUS, 3AHUEC 70 5.6
MOU1IEXUT CHOCY
C CpenHue noBpexXaeHUs, BO3MOXHO 28 9,6
BOCCTAHOBJIEHUE 30aHUS
D PaspyuieHre OKOHHBIX NMPOEMOB, 14 28,0
NErkocoOpachbiBaEMbIX KOHCTPYKIIUA
. _— | |
E YacTUyHOE pa3pyLIeHUE OCTEKIIEHHS <2.0 56

Jlns onpeneneHUs paauyca CMEPTEAbLHOTO NMOpaxeHWs YeloBEKa B
CooTHoLIcHUe (41) caenyet NoOACTaBasiTh BEJAUYUHY K = 3,8.
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Hpuasoxncernue

IIPUMEPDBI PACHETOB

I1pumep 1

B pe3ysibrare aBapMy Ha aBTOAOpOre, NpoxXoasiLiei 1o OTKPbiTOM MeC-
THOCTHU, B OC3BETPEHHYIO NOroay npou3olles pa3pbiB aBTOLUCTEP-
Hbl, colepxXallei 8 T CKUXKCHHOro rnponaHa. /Uit olleHKH MakCUMaJlb-
HO BO3MOXHbIX IMOCJECACTBUH MPUHSATO, YTO B pe3yjbTaTe BblOpoca rasa
B rpejesiax BOCIJIAMEHEHMSI OKa3a10Ch MPAKTUYECKHU BCE TOIUTUBO, T¢-
pcBO3uBLLCecs B UMCTEpHE. CpeaHsis KOHUEHTpaUuUs nponaHa B odpa-
3oBaBuIeMcsl obsake coctaBuia okoao 140 r/m*. PacueTHbIH 00beM 00-
naka cocrtasuia 57 Tbic. M°. BocruiaMeHeHH e 001aka rnpUuBeo K BOZHHUK-
HOBCHHIO B3PbIBHOTI'O PEXXUMA €ro NnpeBpatlcHUs. IpedyeTcs onpeacjauThb
napaMeTpbl BO3AYILHOHW YAAPHOK BOJIHbI (M30bITOYHOE J1ABJICHHUE U UM-
nyJibC (pa3bi cxartust) Ha pacctosiHUU 100 M OT MecTa aBapuM.

Pewuenue:

ChopMUpyeM UCXOAHbBIC AAaHHbIE LIS AAJIbHEUILIMX PACUYCTOB:
TUI TOIUIMBA — MPOIMNaH;

ArperaTHoOC COCTOSSHUE CMECH — ra3oBasi;

KOHLIeHTpauus ropiouero 8 cmecu C = 0,14 kr/m’;

Macca TorMBa, coaepxaulerocs B objlake, M = 8000 Kr;
yAeJibHast TETUI0Ta cropaHusi tonavsa g = 4,64-107 JIx/Kr;
OKpyXaloLwee NpocTpaHCTBO — OTKPpbITOE (BUI 4).

OnpenensieMm adekrusHblid dHeprosanac TBC £. Tak kak C > C_,
CJICA0BATEbHO,

E=2M g C_/C =28000-4,64-10"0,077/0,14 = 4,1-10" [Ix.

Ucxonas 13 kiaccupukaumm BELECTB, onpeaeaseM, 4YTo nponaH
OTHOCHUTCS K KJaccy 2 ornacHocTh (4yBCTBUTE/bHBIE BellecTBa). [eo-
MCTPUUECKHUE XaPAKTEPUCTUKHU OKPYXKAIOLLETO ITPOCTPAHCTBA OTHOCST-
Csl K BUAY 4 (OTKpbITOE NpOoCTpaHCTBO). 10 akcneprHoM Tabu. 2 onpeae-
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NsieM OXUaaeMbliii peXUM B3pbIBHOTO rnpeBpaulecHus obnaka TBC —
aedyiarpaums ¢ AMarna3oHoM BUAUMOUN CKOPOCTH PPOHTA MJIAaMEHHU OT
150 no 200 m/c. [lnst npoBepkKU pacCUMThIBAEM CKOPOCTL (PPOHTA a-
MEHH MO COOTHOUIEHU IO (2):

V =k M =43-8000"°= 192 m/c.

[TonnyyueHHas BeJMUMHA MEHbLIE MAKCUMATTBHOM CKOPOCTH JIHaria-

30Ha JAHHOTO B3pPbIBHOIO MnMpeBpalleHUs.
Jlns 3anaHHoOro paccrosiHuss R = 100 M paccuuTbiBaeM 0e3pa3mMep-

HOe pacCcTosiHue R
R = R/(E/P)"’ =100/(4,1-10"/101 324)"/* = 0,63.

PaccuuTbiBaeM napaMeTpbl B3pbiBa NMpu CKopocTH ropeHus 200 m/c.
J11s1 BBIMUCNEHHOro 0e3pa3MepHOro pacCTosAsHUSA 1Mo COOTHOLICHUAM
(9) u (10) onpencasaeM BeauduHnl P u [ :

P, = (V/CH((c - 1)/c )(0,83/R —0,14/R?) =
= 2002/340%6/7(0,83/0,63 — 0,14/0,63%) = 0,29:

[ =V /C)({(o - 1)/o)] —0,4(V/C)({(c — 1)/0))X
x(0,06/R_+ 0,01/R? — 0,0025/R?) = (200/340)((7 — 1)/7)x

(1 — 0,4(200/340)((7 — 1)/7))(0,06/0.63 +
+0,01/0,632 — 0,0025/0,63% = 0,0427.

Tak kak TBC — rasosas, seanuvnbl P, / , pacCUuMTbIBaEM MO CO-
OTHOLIeHUsM (5) u (6):

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))*) = 0,040 *15%.
CornacHo (11) onpeaensieM OKOHUYaTe/ibHbIe 3HaYeHUd P U [ :
P.= min(P_, P_) = min(0,29, 0,74) = 0,29;

I =min (], 1) = min(0,0427, 0,049) = 0,0427.
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M3 HanaeHHbIX 0e3pasMEpHBIX BEJIMYUH P_ 1 [ BBIYUCIISIEM CONACHO
(12) u (13) ncCKOMbIE BeTMUMHDBI U30BITOYHOTO JaBJA€HUSI U UMITYJbCa
dasbl CKaTus B BO3AYIWHOW yaapHOW BoJiHe Ha paccTtositHru 100 M ot
MECTa aBapuu MNpu cKopocTtu ropeHus 200 m/c:

AP=28-10°Ia;

[ =101 (P)"E'?/C,=2,0410° [1a-c.
McroJib3yst noaydyeHHble 3HaYeHUSI AP U [, HaxoaUM:
Pr,=6,06, Pr,=4,47, Pr,=—1,93, Pr,=3,06, Pr.=2,78

(npu pacyete Pr,, Npeanojaractesi, 4To Macca yejobeka 80 Kr).

DTO corjacHo TabJi. 3 o3HavyaeT: 86 % BepOSITHOCTbL NOBPEXKIACHU M
1 30 % BepoOsSITHOCTb pa3pyLIEHUHU MPOMbILJICHHBIX 3/1TaHUMA, a TaKXe
2,5 % BeposITHOCTbL pa3pbiBa OapabaHHbBIX NepenoHoK v ioaei u 1 %
BEPOSTHOCTbL OTOpOCA JI0ACH BOJHOM AABACHUS. BepOsSITHOCTH OCTaJIb-
HbIX KPUTCPUEB MOPAXKEHUSE ONU3KU K HYJIIO.

I1pumep 2

B pesyjibTrate BHE3ANMHOr0 pacKpbiTUs O0OpAaTHOro KjanaHa B Mnpo-
CTPAHCTBO, 3arpoMOXAEHHOE MOABOASILLIMMU TPYOOIpoBOJaMU, BblO-
powicHO 100 Kr aTuieHa. PsaaoM ¢ 3ara3oBaHHbIM OOBbEKTOM Ha pac-
CTOSIHUU |50 M HaxoaAUTCHd NOMELLEHUE uexa. KoOHUEeHTpaLus 3TUJie-

Ha B oOnake 80 r/m’. TpeOyeTcst onpeaeuTh CTENEHb ropakeHUsl 34aHUsI
LIEXa U PacrioIOKEHHOIO B HEM nepcoHana rnpu s3pbise obaaka T BC.

Peinenue:

ChopMUPYEM UCXOAHbIC JaHHbIC A1 JAJbHEHUILINMX PACUETOB:

FOPIOYHUH a3 — ITUJIEH;

arperaTHoOe€ COCTOSIHUE CMCCHU — Ta30Basi;

KOHLEHTpauus ropioyero B cmecu C = 0,08 kr/m’;

CTEXUOMETPUUECKAS KOHUEHTpAUMUs 3THJEHA C BO3AYXOM
C.=0,09 Kr/m?*;

Macca TOIUINBa, coaepxauuerocs B obsnake, M =100 kr;
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yAeJIbHas TEMJ10Ta cropaHusi roprouero rasa g =4,6:107 Jx/kr;

OKpYyXaioLlee NMpoCcTpaHCTBO — 3arpOMOXIEHHOE.

Haxonum apdpeKTMBHBIN 3Hepro3anac roptoueid cMecHu E. Tak Kak
C <C_, caenoBatesibHO,

E=M g 2 =100x4,6:10"2 = 9,2:10° 1.

Mcxonst u3 kinaccuukKaumm BELLECTB, ONMPEACASIEM, UTO 3TUJIEH OT-
HOCHUTCH K KJIacCy 2 ONMacHOCTHU (UYBCTBUTEAbHbIE BeLIECTBRA). [eoMeT-
PUYECKHE XapPAKTEPUCTUKU OKPYXAIOILEro NMpoCTPaHCTBA OTHOCSATCS
K Buay | (3arpoMoxiacHHoe npoctpaHcTBo). [lo akcnepTHoit Tabda. 2
OornpeiaeasieM AMana3oH O0XUAAaeMOro pexXuMa B3pbIBHOTO MpeBpailie-
HUs1 00s1aKa TOMJIMBHO-BO3AYIIHOM CMECU — MEPBbIA, YTO COOTBET-

CTBYET NETOHAlIUMU.
Jist 3anaHHOTrO pacctossHusa 150 M onpeaessieM 0e3pa3sMepHOE Mna-

paMeTpUYeCcKoe pacCToOsIHUE A
A= R/EVF=100-150/(9,2-10°)!° = 7,16.

[1lo cooTHoIeHUSIM g naaaiolei BoaHsbl (14)—(19) Haxonum:
aMriuTtyaa ¢asbl AaBIEHUS

AP /P, = 0,064 uan AP, =6,5-10° T1a npu P, = 101 325 Ia;
aMniauryiaa gassl paspexeHus
AP /P,= 0,02 uin AP = 2-10° Ila npu P, = 101 325 Ila;

JUTUTEJBbHOCTD (ha3bl CXXATUS

T, = 0,0509 c;
JUIUTENBHOCTb (ha3bl pa3peXeHUs
T =0,127 c;

UMMYJILChI (ha3 CKAaTHS U pa3pexXeHUs
[.=1 =126,4Tla-c.

(Popma nagarollieit BOJHbI C onMcaHueM a3 cxaTust U pa3pexeHHs B
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HanOoJiee OrNacHOM cJiydae AETOHALIMU ra30BOM CMECH MOXET ObITh OIMH -
CaHa COOTHOLLUEHUEM

AP(f) = 6,5 10%(sin(r(r — 0,0509)/0,1273)/sin(—x 50,9/0,1273))x
xexp(—0,61/0,0509).

NUcnoab3ys nosiydeHHble 3HaueHuss AP, u [, no ¢popmyiam .4 ume-
M.

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

(npu pacuete Pr, npeanojaraercs, 4To Macca 4eoBeka 80 Kr).
AT0 cornacHo 1adJ. 3 o3Hauaet | % BeposiITHOCTb pa3pyLUEeHUN MPo-

U3BOIACTBCHHbIX 31aHUHU. BEpOSITHOCTHU OCTaNbHbIX KPUTEPUEB MOpa-
XEHUS OJIM3KHK K HYIIO.

[To cooTHOWIEHUAM WISt OTPaXXEHHOMU BOJIHBI (21)—(26) HaXOAUM:
aMIUIUTYZla OTPAXEHHOU BOJIHbI AaBJICHUS

AP_/P,= 0,14 unn AP., = 1,4:10° [1a npu P, = 101325 Ila;
AMITJIMTY/1a OTPAXECHHOU BOJIHbI pa3peXXeHUS
AP /P, = 0,174 uan AP, = 1,74-10° Ila npu P, = 101325 Ila;
IJTUTENbHOCTb OTPAXKEHHOW BOJIHBI AaBJIEHUS
T, = 0,0534 c;
JJITUTENbHOCTb OTPAXEHHOW BOJIHBI pa3pCKECHMUS
t. =0,1906 c;
UMINYJbCbl OTPAXCHHbLIX BOJIH AABJICHUS U pa3peXKEHMUSI:
[ . =308 llac;
[ _=1284,7 lla-c.
Mdopma oTpaxeHHON BOJHBLI NPU B3AUMOAEUCTBUU CO CTEHKOM

AP (1) = 1,4:10*sin(r(r — 0,0534)/0,1906)/sin(—r0,0534/0,1906))x
xexp(—0,89061/0,0534).
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Ucnosnb3ys nojiydyeHHbIe 3HaYeHUs1 AP, v [, no dopMynam 1. 4 uMe-
EM:

Pr,=4,49; Pr,= 3,28, Pr,= —17,96; Pr,= 1,95; Pr, = =9,35.

ITO corjlacHO Tabs. 3 o3HauyaeT BepossiTHOCTH: 30 % NOBpCXKIACHUN U
4 % pa3pylLUEHU A MPOU3BOACTBEHHbIX 31aHUK. BEepOSITHOCTHU OCTaNIbH bIX
KPUTEPUEB NMOPAXEHUS OJIU3KH K HYJTIO.
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