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CONEPKAHME

ITpuka3 PenepaabHOM CIyKOBI 110 IKOJIOTHYECKOMY, TEXHO-
JIOTHYECKOMY M aTOMHOMY Hanzopy ot 20 anpena 2015 . Ne 160
«O06 yrBepxkxnennu PykoBoacTsa rmo GezonacHocTi «MeTonuka
OLIEHKH MOCJIEICTBUM aBapyit Ha B3PHIBONIOXAPOOTACHBIX XM -
MHUYECKHX TTPOMUBBOICTBAXY ...vviriniiiiiiiiiiiiiiiiicireeienecnsorsscnacarronssonese
PykoBoacTBo nmo 6e3omnacHocTH «MeTonuKa OLIEHKH I0-
CJIeICTBUAM aBapMil Ha B3PBIBOIOXAPOOMACHBIX XHMHYECKHX
TIPOUBBOICTBAXY ...evvvveerrerurerreerateeereeeessesesnneaesseessassssresesaasssesasessnnsenees
. OOLIME HOMOKEHMS ...cconvvveenereririeeeiireirreeieesessinneeessesresesensssnes
II. Obmme pekOMEHAALMU 10 OLIEHKE MOCIEACTBUI
aBapyuii Ha B3PbIBONOXAPOONACHBIX XMMHUYECKHUX TIPOM3-
BOICTBAX. .cceeeeeremurrreereaerunresesineeeasssseessssesssssssseessassnnssensssnsnsssesassssees
II1. PekoMeHAaLIMM IO OTpPENEIEHHIO OCHOBHBIX Mapa-
MeTPOB B3PBIBA TBC ...t
IMpuioxenue Ne 1. Cnmcok cokpallleHui 1 0603HaYe-

Ipunoxenue Ne 2. TepMUHBI M OTIPEAETICHH . .........evvveeennnneen...
ITpunoxenue Ne 3. TIpuMepsl MOAEIUPOBAHUS aBAPHIA
C UCTIONB30BAHHUEM METOIOB BHIUMCIUTELHOM MMAPOIMHA-
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OEIEPAJIBHAA CITIYKBA
10 3KOJOIrHYECKOMY, TEXHOJIOTMYECKOMY
W ATOMHOMY HAJ3OPY
(POCTEXHAZI30P)

ITPAKA3

20 ampensa 2015 & Ne 160
Mocksa

OO0 yrBepxnenun PyKoBoacTBa N0 6€30MaCHOCTH
«MeTonuKa OLEHKH NOCTeICTBHI aBAPHiil HA B3PHIBONOXKAPOONACHBIX
XHMMHYECKHX NIPOHU3BOICTBAX»>

B uensix peanuzanuu Ilonoxenust o @enepaibHoi ciyxbe 1o
3KOJIOTMYECKOMY, TEXHOJIOTMYECKOMY M aTOMHOMY Hal30py, YTBEPX-
JIeHHOTO TocTaHoBleHueM [paButennscTBa Poccniickoit Penepanyn
ot 30 mions1 2004 . Ne 401, npukas3pBalo:

YTBepouTh NpwiaraeMoe PykoBoacTBo o 6e3onacHocTH «MeTonu-
Ka OLIEHKU IOCJEACTBUH aBapuii Ha B3PBIBONIOXAPOONACHBIX XMMUYe-
CKMX IPOU3BOJCTBAX».

PykoBoauTenb A.B. Anéumn
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Ilpusoxcenue

PYKOBOACTBO IT10 BE3OITACHOCTH
«MeToaBKa OUEHKH NOCHEACTBHIA ABAPHIi HA B3PbIBONOKAPOONACHBIX
XHMHYECKHX NPOH3BOACTBAX>

I. OBIIME ITOJIOKEHU A

1. PykoBoacTeo 1o 6e30macHOCT! «MeToIMKa OLIEHKH MTOCJIENCTBUM
aBapyii Ha B3PBIBOIIOXXAPOOIIaCHBIX XUMUYECKUX IIPOM3BOICTBAX» (Ia-
Jee — PykoBozaCTBO) pa3paboTaHO B LIEJISIX CONEHCTBHUSA COOIMIONEHUIO
TpeboBaHui PenepaJbHBIX HOPM Y TIPABHIT B 0BJIACTH IIPOMBINLIEHHOM
6e3omacHocT «O0IIKe MpaBUjia B3pbIBOOE30TIACHOCTH I B3PHIBO-
10XapOoONacHbIX XMMUYECKUX, HeTeXMMUUYECKHX U He(pTenepepaba-
THIBAIOLMX ITPOM3BOACTB», YTBEPXICHHBIX IPUKa3oM PocrexHanso-
pa ot 11 Mapra 2013 . Ne 96 (3apeructpupoBan MuHocToM Poccun
16 ampens 2013 1., peructpaimonnbiii Ne 28138), tpe6osanuii Pene-
paJibHBIX HOPM U TIpPaBMJI B 00JTACTH MPOMBILUIEHHOH 6€30IMacHOCTH
«Obume TpeboBaHUs K 0O0CHOBaHUIO O€30ITaCHOCTH OITACHOTO IIPO-
U3BOACTBEHHOIO 00BbEKTa», YTBEPXKACHHBIX puKa3oM PocrexHan3o-
pa ot 15 utona 2013 . Ne 306 (3aperucTpupoBal MuHioctoM Poccun
20 asrycta 2013 r, peructpamuonHtbiii Ne 29581), u tpeGoBanuit dDe-
JIepabHBIX HOPM U NPaBWJI B 00J1aCTU MPOMBILLIEHHOMH 6e30MmacHo-
ctu «[1paBuia 6€30MacHOCTH XMMHYECKH ONACHBIX MIPOM3BOACTBEH -
HBIX OOBEKTOB», YTBEPXKIEHHBIX MPHKa3oM PocrexHansopa or 21 Hos-
6pst 2013 . Ne 559 (zapeructpuporan Muniocrom Poccuu 31 nekabpst
2013 r., perucTpanroHHEBIH Ne 30995).

2. Hacrosiiiee PykoBOACTBO cOnepXUT peKOMEHIAIIAN K pacueTam
30H paclpOCTPaHEH WS ONIaCHBIX BELIECTB B aTMOC(EPE M OLIEHKE Iapa-
METPOB BO3IMYIIHBIX YIAPHBIX BOJH NpH B3pbiBax TBC, oGpa3yommxcs
B aTMocepe MpY NPOMBILLIEHHBIX aBApHUsX IS 00ecrieyeHusl Tpebo-
BaHUI IPOMBIIIUIEHHO 0€30MacHOCTH IIPY TPOEKTHPOBAaHUH, CTPOH -
TE/IbCTBE, KAIMUTAIBHOM PEMOHTE, TEXHUYECKOM [TePEeBOOPYKEHUH, pe-

© Odopmnenne. 3A0 HTU 1B, 2015
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KOHCTPYKIIMH, 3KCIUTyaTallii, KOHCEpBAaLlMU ¥ TUKBUAAIIAH OMIACHBIX
TMPOU3BOJCTBEHHBIX OOBEKTOB XUMMUECKHX ITPOM3BOICTB.

3. OpraHu3anmy, OCyIEeCTBISIOLIVE OLEHKY ITOCIIEICTBUI aBapuii-
HBIX B3PBIBOB TOIJIMBHO-BO3AYIIHBIX CMECEH, MOTYT MCIIOJIb30BaTh
UHbIEe 0OOCHOBAHHBIE CITOCOOBI ¥ METOMEI, YeM T, KOTOPBIE YKa3aHbI
B HacTosimeM PykoBoncTse.

4. B PyxoBoncTBe MCIOMB3YIOT COKpAIIEHsI, 0003HAYECHM, a TaK-
K€ TEPMHHBI U OTIPEeNENCHUS, IPUBEIECHHBIE B TIPUIOXEHHSIX Ne 1 1 2
K HacTosmieMy PyKoBoICTBY.

5. PyKoBOACTBO pacripoCTpaHseTCsl Ha ONMAaCHbBIE IPOU3BOIACTBEHHBIE
00BEKTHI, Ha KOTOPHIX 00pallialoTCsl B3PHIBOIIOXAPOOIAaCHBIE BELIECTRA.

I1. OBINME PEKOMEHJIALINU 110 OLIEHKE MOCJIEACTBUAM
ABAPHU HA B3PBIBOIIOXKAPOOITACHBIX XUMHWYECKHUX
IMPOU3BOJACTBAX

6. Ilpu KOTMYECTBEHHOI! OLICHKE ITOC/ICACTBII aBapHii Ha B3pHIBO-
ITOXAPOOITaCHBIX XMMUYECKUX NIPOM3BOACTBAX PEKOMEHIYETCS IIPOBO-
IUTh:

a) ompelesieHre KOJMYeCTBa OIIaCHOTO BellleCTBa, yYaCTBYIOIIETO B
CO3IaHUM MopaxXawlx ¢aKkTOpOB aBapHu;

0) omnpeneieHe KOMMIeCTBEHHBIX [TAPaMETPOB, XapaKTEPU3YIOLMX
NeCTBHUE TTOPaKaIONIMX (HaKTOPOB (IaBIEHUE U UMITYJIBC IUTST YIapHbIX
BOJTH, MHTEHCUBHOCTb TEIUIOBOTO M3TYYEHMS IS TNIAMEHU, Pa3Mephl
IUTAMEHH ¥ 30HBI PaCIPOCTPAHEHUSI BBICOKOTEMIIEPAaTYPHOU CPEAbl
TIPY TEPMHAYECKOM BO3IEHCTBUU, NATBHOCTH Apeiita obaaka TBC no
MCTOYHUKA 3KUTAHUS);

B) CpaBHEHME PaCCUMTAHHBIX KOJIMYECTBEHHBIX TAPAMETPOB C KPH-
TEPUSMHU ITOPAXeHHs (pa3pylHeHus).

7. st onipesiesieHUs] KOJIMYEeCTBa OIMAaCHOTO BEIECTBA, YYaCTBYIO-
INETO B CO3MAHUM MOpaxalolux HakTopoB aBapruu, pEKOMEHIYETCS
VYUTBIBATD AEJICHHE TEXHOIOTHUECKOro 000pyIOBaHuS M TPYOOIIPOBO-
JIOB Ha M30JIMpyeMble 3alIOPHOM apMaTypoi CeKInu (YUaCTKH); MHTED-
BasI cpabaThIBAHMSI Y TPOU3BONUTENILHOCTD CCTEM aBapuitHOTO copoca
M OITOPOXHEHMS (B TOM YHC/e Ha (haKesl); BIUSTHHUE BOJTHOBBIX THAPO-
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JIMHaMHYECKHX IIPOLIECCOB Ha PEXXKMM MCTEYEHMsI ONIAaCHOrO BellleCTBa

TS TIPOTSCKEHHBIX TPYOOIPOBOIHBIX crucTeM (UTMHOM Oojiee 500 M).
8. OLIeHKY BO3MOXHBIX ITOCJIEACTBUM aBapuii peKOMEHIYETCsI IIPO-

BOAUTH HA OCHOBE METOAMYECKUX JOKYMEHTOB, YKa3aHHBIX B Ta0I. 1.

Tabauua 1

Hasnauenue

JloKkymeHT

1. Pacuer mapaMeTpoB yaapHO#
BOJIHBI, 30H MOpaxeHus 4 pas-
PYLICHUS MPU BOCILUIAMEHEHUHU U
B3pbIBE 00JIAKOB TONJIMBHO-BO3-
IVIUHBIX CMECen

PykoBoacTeo no Ge3omnacHoctH «Me-
TOAVKA OLEHKH ITOCIIECACTBUI aBapuii-
HbIX B3PBIBOB TOILUIMBHO-BO3AYIIHBIX
cMeceii»

2. Pacuer KOHIIEHTpallM¥, MACChI
OB BO B3pHBOONACHEIX ITpeIEiIax
W 30H IMOpaxXeHHs MpH Moxape-
BenbilKe W B3pbiBe TBC

PykoBoznctso no 6e3onacHoct «Me-
TOIMKA MOIEJIMPOBAHUS pacnpocTpa-
HEHUS aBapHIHBIX BLIOPOCOB OIMACHBIX
BELLIECTB»

3. OnpenereHye nMapaMeTpoB BO3-
JEWCTBUS M 30H MOPAXEHUS MPH
rOPEHHUH MPOJHUBA, OTHEHHOM
niape, akeabHOM rOpeHHH

4. PacueT napaMeTpoB BO3NEHCTBUS
U 30H nIopaxeHus npu ropeHuu OB
B 3AaHHAX

5. Pacuet mapaMeTpoB BO3IeHCTBHS
Y 30H MOpaXeHUsI MPOAYKTaMHU ro-
peHus

MerTonuka onpeneaeHus BeJIHIHH Mo~
2XapHOTO PUCKa Ha MPOU3BOJACTBEHHBIX
obbeKkTax

6. Pacyer mapaMeTpoB BO3IEHCTBHS
¥ 30H TIOPaXEHU OCKONKAMU

CTO Iasmpom 2-2.3-400—2009 «Meto-
IHKA aHAJIM34 PHCKA UIS OTIACHBIX NIPO-
HU3BOICTBEHHBIX OOBEKTOB Ia30100bIBa~
fowux npeanpusatuit OAQO «Iaznpom»

9. lns Gosiee TOYHOTO pacyeTa, a TAKXKe pacyeTa MoCIeICTBUIA aBa-
pHii ¢ BLIOpOCOM OMAaCHBIX BEHIECTB 1 B3phIBOM oO1aka TBC B rmoMerie-
HUSIX PEKOMEHAYETCS UCII0Nb30BaTh METOIB BRIYHCIIUTEILHOM THIPO-
IVUHAaMHMKHA B COOTBETCTBUM C paszaesnoM I Hacrosimero PykoBoacTsa.

€ Odopmaeuue. 3A0 HTLL I1B, 2015
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III. PEKOMEHIAIIMM 10 OITPEAEJIEHAIO OCHOBHBIX
ITAPAMETPOB B3PbIBA TBC

10. [Ins MonenpoBaHus paclipOCTPAHEHMS OTTACHBIX BEIECTB pe-
KOMEHIYETCSI IPOBOAUTH YHCIIEHHOE HHTETPUPOBAHUE CHCTEMBI YpaB-
HEHW B YACTHBIX IPOM3BOAHBIX, IIPEACTABICHHBIX B BUIIE YPABHEHMIA
(1—(5).

YPaBHCHI/IC COXpaHCHHS MAacCChI:

%(B p)+3 (B pu;)= % ()
YpaBHeHUE COXpaHEHUS UMITYJIbCA:
%(B.,pu,-ﬁ %j(ﬁ,—pu,-uj) =
Z—Bugxﬂi“'aixj(ﬁj%) +B,F,,; +By (P Po)gp )

rne G, — TeH30p HaNpsDKEHUH;
F, ,— coNpoTHBIIEHUE NIOTOKA CTEHKAM;
Fo_,. — COMPOTHBJICHUE MOTOKA MPETIATCTBUSM, Y€l pa3MeEP MEHb~
II1e OHOM STYEM KM BBIYMCIUTENLHOU CETKU:

9B

‘Fa.l' =—Pp a

AR
x

ypaBHCHI/IC NepeHOCa MU SHTAJIBITUH:

J 9 d(aBgon) . Dp O
2 (Buph)+ - (Bput)= axj(ﬁj_ﬁ_]w B0

ot ox; G, 0x; * Dt

YDaBHEHI/Ie TNepeHoca Jjisd MacCOBOM IOJH TOIUIMBA:
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9 a d ueﬁf 0 quel
PUY )= 5| B; - =2 |+ R
at (B\)p ﬁlel) a j (B_,pu_, fuel) axj [B/ Uﬁ,e[ ax- +

7

YpaBHeHUE nepexHoca i 1011 CMEHICHUA

2 (Bt} (B put)= j[B, by ai] )

Gax

11. TypOyeHTHOCTb PEKOMEHIYETCS] MONETMPOBATD [0 MOJIEH K-€,
KOTOpast COCTOMT U3 IBYX YPaBHEHUI, ONHO /UTSI KHHETHYECKOM DHeEp-
MM TYpOYJIIEHTHOCTH (6), a BTOpOE ISl AHCCUTIALIMKY KHHETHYECKOM
SHEpIruM TypOyneHTHOCTH (7).

VYpaBHeHue TypOyJIeHTHOM KHHETUYECKOU SHEPTHU:

9 9 _ 9 [g K 0k
ar(vak)+axj (B,»pufk)—axj (B, - ,} B.B —Bwpe.  (6)

YpaBHEeHUE CKOPOCTU TMCCUTIALIMU TYpPOYJIEHTHOM KMHETHYECKONI
3HEPTHU:

3
o (Bupe)+

a a ueﬁ' 88 2
axj (B pu S) -a—x—(Bj o, ox ]+B P CZEBUP k (7)

i

12. Ten3op TypOyJI€HTHBIX BI3KUX HAIPSKCHUM, UCITIOIb3yeMBbIii
B ypaBHeHUH (2), PEKOMEHIYETCS ONPENESIATh CJASAYIOMM 06pa3oM:

du, du; | 2 ou,
O =ueﬁ"[é};+a_xiJ_§8y‘(pk+“eﬁ'é;: ’ (®)

rme 3¢)(1)CKTI/IBH3H BA3KOCTD OIMPEOCISIETCA CIIeAYIOIINM 06p330MC
2

k
Heﬁr:l“’PCu?, )

€ Odopmuenne. 3A0 HTL 1B, 2015
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2
rae IDCu —8—— TypOYIEHTHAS WIH BUXPEBAst BA3KOCTb.

13. Bknan cneuroBoii TypOyJIeHTHOCTH G, IBYDKEHHSI [IOBEPXHOCTEH
G, rpaBUTalMOHHOM TYpOYJIEHTHOCTH G, M IIPETISITCTBUM, Y€ pasMep
MEHBbIIIE OOHOM A4eiiKu G, B 06pa3oBaHME KMHETHYECKOH SHEPIUH Typ-
OYy/IEHTHOCTU PEKOMEHIYETCS IPEICTaBIISATh B BUAE:

P =G, +G,+G,+G,, (10)
riae
G i 11
=0;—,

=5 (1

1 Koy dp

G, = g =
b ? o, i ax, (12)
G, =CyB.plulu’ f. (13)

14. Muccunauuio TypOyJIEHTHO! SHEPIriH PEKOMEHIYETCS OTTMCHI-
BaTh YpaBHEHUEM:

€
P€=C1€;Pk(l+C3€Rf), (14)

TIEe MOICJIb IVIaBYUYCCTH OIIPEOCIACTCS CIICAYIOIIUM 06pa30M:
G, Iﬁ *g|
AGE

JI1st MoIesielt ¢ BUXPEBOM BSI3KOCTBIO TEH30p HanpsikKeHuit Peii-
HOJIBJICA OTIPeleNsIeTCs CACAYIOIUM 00pa3oM:

9 aui au
—puu; ’_ueﬁ’ ax + . p K5 (15)
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B ypaBHenusx (10)—(15) ucrons3yiorcss KOHCTaHTHI, CBEIEHUS O
KOTOPBIX ITIPUBEICHBI TA0I. 2 1 3

Tabauua 2
3naveHus koadpuumenros mogeau Jlaynnepa u Cnanaunra
Cu Cls Cze Cls
0,09 1,44 0,92 0,8
Tabauua 3

3nayenus ko3 duumenTos Moxe/H TYPOYIEHTHOCTH
IIpangmia—IImuara
o, O o, o, o, o,

0,7 0.7 0.7 1,0 1,3 0,9

15. Y NOBEpXHOCTH 3eMJIM PEKOMEHIYETCS YIUTHIBATE 3¢ eKThI MO-
TPAHWUYHOTO CJI0sl. XapaKTepUCTHYECKHI MacITab B IPUTPAaHUYHOM
cJioe orpenensieTcs 1o popmyne

p.C,Tu”
kgH g

L= , (16)

rae p,u 7, — IUIOTHOCTb ¥ TEMIIEPATypa CPenbl;
C, — u3obapHast TETUIOEMKOCTb;

— KUHETUYeCKasi 3Heprus TypOYJIEHTHOCTH;
— IpaBUTALMOHHAS [IOCTOSTHHAS;
— TIOTOK TeIUIa OT IOBEPXHOCTH;

u — CKOpOCTb TPEHHMSI.

Macurad MounHa—O06yxoBa (Tabi1. 4) sBigeTcs Mepoii cTabuITb-

HOCTH aTMOC(EPHbIX TOTPAHNUYHBIX CIOEB.

Skl

.

Tabauya 4
Macmrats Mounna—QO0yxoBa H KJIACChl YCTOHYHBOCTH
Macmraé MouuHa—Q6yxoBa YCTOWIHMBOCTD
Maubiit orpunatensHei —100 < L<0 QueHb HEYCTOHYMBASK
Bosbioit orpunarensasni —10°< L <100 Heycroityuas

© Odopmnenne. 3A0 HTL I15, 2015
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Maciraé Mouuda—O6yxoBa

YCTOMYMBOCTE
Ouens 6onbmioii |1} > 10° HeijiTpanbHas
Bonbinoit moaoxurenasHbIin 10 < L <10° YcroiiuuBas
Mautbrit monoxurensubii 0 < L <10 O4yeHb ycTOiuMBas

16. Macmrrad MounHa—O0yxoBa peKOMEHIyeTCs OLIEHMBATh C T10-
MOIIIBIO KJTaccoB 110 [TacKyuiLTy, KOTOpPBIE SIBJISIIOTCSA METONOM KJIacCH-
(UKAITUU KOTHYECTBA TYpOYJIeHTHOCTH B aTMocdepe.

PacnipeneneHue cKOpoCTH 110 BBICOTE:

iln[(z_zd)-i-zo
K

-vy,(z)npuz, >0
U(2)= % ]“’()p"

U,mpu z, = 0. 17)
CKOpOCTb CIBHra:

= ( )Uﬂ“ : (18)
1—24)t+%
() )
0

rIe \, ONpenensercs no Gopmyne

0 s Knacca ycroitamBoctd D

v, (z)=1 2ln(%)+ln[l—+2§—2]—arctan(§)+%nan< 0;

—17(1—exp(—0,29%))nan> 0, (19)

¢=(l_&)%.

(20)
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17. B 1abn. 5 npuBoAsITCS MapaMeTpsl, HEOOXOMUMBIE LTSI pacyeTa
CKOPOCTH, K Y € B [IOrPAHUYHBIX CJIOSIX.

Tabauuya 5
MacmTadst MonuHa—O0yxoBa H K1acChl YCTOHIMBOCTH
Kitace YcroituuBoCTh Beicota L,Mm oM
ITackywina TOrpaHUYHOrO CJIOs

A HeycroituuBas 1500 m 33,162 | 1117

B Heycroitunpas 1500 M 33,258 | 1146

C Cnabo HeyCTONYHBAs 1000 M 51,787 | 1,324

D HeiirpanbHas u L 1 0

0,3—
Lf

E Cna6o ycroiausast 'L —48,33 | 1,262
0,4 /”—
f

F YcroituuBas i L 31,323 | 19,36
0,4~
f

I'lo npuBeneHHBIM NaHHBIM U3 Ta0J. 5 MaciuTad MoHuHa—O6yxoBa
PacCYMTHIBACTCS CIENYIOILNM 00pa3oM:
1 1 Z
—=-—log=2. 21
L L "z (21)

18. 151 HEYCTOMYMBBIX TOTPaHMYHKIX cJioeB (A, B 1 C) mapameTpsl
PEKOMEHIIYETCSI PACCYUTHIBATD TI0 (hOPMYIaM:

A
0,360 +0,85u™ (1 - 3%) npu z < 0,14;
k(z)=

Y* 2Y| -
0,36+0,9(;) (I—O,SZ) o mpuz> 01k (22)

© Odopmrenne. 3A0 HTL 1B, 2015



14 Pyxoeodcmeo no éezonacnocmu « Memoduxa ouerku nociedcmeuti agapuil

3
—5| 1+0,5]— npuz < 0,14;
e(z)=< o
*3
“’7(0,8—0,3%)11;)14 2>0,1h, 23)

roe o* — CKOPOCTE NEpenavu TeIuia,

- | 84,H /s
0 ="=|, (24)
TypC,

rne H — xoadbduumeHt Teruionepesayu, IIOTHOCTb P U TEILIOEM-
KOCTb Cp BO3/IyXa IOJTyYeHbI ITPU Temnepatype T, u P, miot-
HOCTH OKpYXalomiel cpelibl.
19. Ins HeUTpaJbHBIX ¥ YCTONYUBBIX IIOTPAaHUYHBIX CJIOEB;

6u"> ipu z < 0,14;

k(z)= . 1,75
(2) 6u 2(1_%J npuz > 0,14; (25)

5‘3(1 24+4 35) ripu z < 0,14;
kz 3 3 h p - b b

e(z)= . %
“ (1244432 )(1-0,852 | “npuz> 0,18 (26)
kz 3 bl h 2 h b .

20. JlJaMrHapHY10 CKOPOCTh IUITAMEHHU CMECU F'OPIOYMX BEHIECTB pe-
KOMEHIYeTCsI OLIEHMBAThH 1o chopMyiiaM (27)—(28).
3aBHCHMOCTb CKOPOCTH JJAMMHAPHOTO TOPEHUS OT NaBJICHHUSL:
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P
S, =81 . 27
L LPo (27)

e

s KBa3WJIaMHHAPHOTO PEXXKHMa FOPeHUS
R 0,5
Sor =8| 1+xmin [?) RUIR (28)

rae R — ra3oBast IOCTOSIHHASI LTS KOHKPETHOT'O BEUIECTBA WJIH CMCCH!

_R,
R M’ (29)
rme R — yHuBepcajbHas ra3oBasi IOCTOSIHHAS;

M — MonsipHast Macca.
21. TypOyneHTHYIO CKOPOCTD ITAMEHH PEKOMEHIYETCSI OIPEAEIISATh
1o ¢popMyJie

S, = 1550784, 041270150, (30)

22. CKOpOCTb IUITaMEHH PEKOMEHIYETCSI ONPEIESITh IO CIenyIoLe-
MY COOTHOLICHUWIO:

S, =max(Sp,,Sr ). a1)

23.KoadduuueHT nud@y3un U3 ypaBHeHUs epeHOCa TOILINBA
omnpenessieTcsa no hopmye
u
D=—L

O fuel ) (32)

BespasmepHyio ckopocTh peakium u koadpdunueHT nuddysuun
MOXXHO OIIPEAEIUTD MO0 CAEAYIOIM COOTHOIIEHMSIM:

© Odopmienre. 3A0 HTL 116, 2015
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* W l
W :—:W—L—I—-; 33
8", (33)
. A,
D =DB=D7 =, (34)

LT

rme A, — JUIMHAa KOHTPOJLHOTO 00BbeMa B IIEPBOM CIIOE HaJl OBEPX-
HOCTBIO 3€MJIH;
, — TepeMenInBaHue,

{

L

I =Cx*%e 35

I1pu 3amanHOM mpenene 3aTyXaHus x,=0,05 nonyyeHo cienyiomee
COOTHOWIEHNE MeXIy Koabduimentom nuddysnu D u 6e3pasMepHOl
CKOPOCTBIO peakiuu W

WD=137S}=W'D’, (36)
roe
W* = clB i—u’
8 €2
D' = CZBSuAg' (38)

CKOpOCTb PEaKIMH TOILUTMBA MOJETHPYETCs CENYIOLINM 06pa3oM:
Ry =W pmin (8, (x -, )19~ 9%), (39)

rae 0, — GyHKuMs XeBucaina.

25. TTpumMepsl MOIECIUPOBAHMS aBapuid C UCITONB30BAHUEM METOIOB
BBIYMC/IMTETLHOU THAPOIMHAMUKH TIPUBECHBI B MpHIoxeHnu Ne 3 K
HacTosiieMy PyKoBOACTBY.
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IHpuaoxcerue No 1
x Pyxoeodcmay

Cnucok cokpamenuii u 06031a4eHuHi

B HactosiimeM PykoBonCTBE UCITONB3YIOTCS CIIEAYIOHIAE 0003HAaYE-
HUS ¥ COKPAILEHHS:

OB — omacHoe BEIECTRO;

TBC — TOIUIMBHO-BO3AYIIIHAS CMECH;

B, — oOBeMHast MOPUCTOCTB;

B, — MOBEpXHOCTHAS MOPUCTOCT B /-M HalpaBIeHUY;

Y, — TOKa3atesib CTENeHN NaBICHNUS JUTS JAMHHAPHOTO FOPEHHS;

Sy — nessra-QyHKIMS, 8,] =1l,ecni=jnd,=0,ecnui#j,

8, — dynkuuns Xesucainna, tata-pyHkuus; 8, (a — b) = 1, ecnu
azbud,(a—b)=0,ecmma<b;

€ — IUCCUTIalus TYPOYIeHTHOH KMHETUYECKOI SHEPTUH, M2 C3;

& — OISt KOMITOHEHTA CMECH;

W — AMHaMHYeCKasi BI3KOCTb, I1a-c;

W, — IMHaMHYeCKas TypOyJIeHTHas BA3KOCT, Ila-c;

H— addexTrBHAas BI3KOCTS, [1a-c, p Pl g T

P — mNOTHOCTD, KI"M~3;

p, — IUIOTHOCTB OKDPY>XaIomIeii Cpemsl, KIM~;

G,;0;; 04 O;5 Op,,p O, — TypOyaeHTHbIe yucaa [Ipannrnga—IIMunra,

G, — KOMIIOHEHTa TeH30pa HanpspkeHui, H-m=2;

X — MpOTpeccHas NepeMeHHas1, JJOKTU3YIOIast (PPOHT IIaMeHH,

_ fuel )
- b

* Yoﬁm +§(Y1ﬁ1e1 _Yoﬁzel)

X, — TIPEJIeN 3aTyXaHWsl;

®* — CKOPOCTh Nepenayy Tera;

A, — JUIMHA KOHTPOJILHOTO 06beMa B [IEPBOM CJIOE Hajl TOBEPXHO-
CTBIO 3eMJIH;

C. C,, C,, C, — KOHCTaHTbI K-€ MOJIC/IU TypOYJIEHTHOCTH, KaK

npaswio, C, . = 1,44, C,_=1,92, C_=0,8, Cu =0,09;

© Odopmnenne. 3A0 HTLL B, 2015
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C — n300apHas TEIUIOEMKOCTH BO3/IyXa;

& — BEKTOp YCKOPEHMSI CBOOOIHOTO TTalEHHS;
&, — KOMIIOHEHTa BEKTOPa YCKOPEHHsI CBOGOAHOTO MalCHUS;
g — TpaBUTAlIMOHHAS ITOCTOSTHHAS;
f— K03 duIreHT, XapaKTepu3yIOITNid TYpOyIM3alIHIO OT IPETsT-
CTBU MEHBIIIETO pa3Mepa, YeM pa3Mep pacyeTHOM CETKH;
F _— CONpOTHBJIEHNE ITOTOKA CTEHKAM;

F: : — COIPOTHUBJIEHHE IIOTOKA IPEIISITCTBUSIM, YEH pa3Mep MEHbIIIe
ONHOM SIYeiKH BEIUMCIMTEIBHOM CETKH;

h — sHTaMEIM, JIK-KT;

H— NOTOK Teru1a OT MOBEPXHOCTH 3€MJIH;

H — Ko3dbHULMeHT TeTUIoNepeaaydy;

k — KuHEeTHYECKAas TypOyJIeHTHasl SHEpTHsI, M>-C™2;

L — macmirab MoHuHa—O0yX0Ba, M;

/,, — TiepeMeIBaHuE;

M — vonspHas Macca;

m — Macca, KT;

M — CKOPOCTb M3MEHEHHUS MACCHI, KI"C™';

p — abcomoTHoe napieHue, I1a;

P, — cpennee nasnenue, I1a;

P, — 4jieH, ONMCHIBAIOMIMIA TUCCUTIALIMIO KUHETUYECKOH TypOy-
JIEHTHOW 2HEPTUH;

P, — wieH, ONUCHIBAIOINI FEHEPALIMIO KHHETUYECKOM TypOyIeHT-
HOH 3HEpIuu;

Q — T1emnoTa, Ix;

Q — cKOpOCTh MOTOKA Teruia, JIx-¢ ';

R — razoBas nioctosiHHas cMecH, JIx-kr K

R — yHuBepcanbHas ra3oBas nocrosaHHas, Jx-kr—-K;

Rfue, — CKOPOCTH PeaKiMy TOIUIMBA, KI*M ¢! ;

S, — NaMHHapHast CKOPOCTb IUIAMEHH, M*C™';

S, — TypOyNeHTHas CKOPOCTh IUTAMEHH, M-C™;

SQL — KBaswiIaMMHAapHasi CKOPOCTh IUIAMEHH, M'C™';

t — BpeMms, c;
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T, — teMniepatypa OKpyxXatouiei cpens, K;

w— BEKTODP CKOPOCTH;

U, — KOMIIOHEHT BEKTOPa CKOPOCTH, M/C;

u* — TUHaAMHUYECKasi CKOPOCTb (CKOPOCTh C/IBUTA), M/C;
U, — xapakTepuCTHIECKast CKOPOCTb, M/C;

V — 00beM, M3

X, — JMHe}Has KOOPAMHATA, M;

Y— maccoBas nosnst;

Z — BBICOTA Haj 3eMJIei, M;

Z, — KO2(GHUUUEHT LIEPOXOBATOCTH, M.

© Odopmaenne. 3A0 HTU I1B, 2015
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Ilpunosxcenue No 2
k Pyxosodcmaey

TepmuHbI 1 ONIpeneIeHAs

B HacTossmeM PyKOBOICTBE MCIIONB3YIOTCS CIIEAYIOIIME TEPMUHEI
C COOTBETCTBYIOIIMMH OIIpEIETICHUSIMH:

aBapHd — pa3pyLIeHHE COOPYXEHUH M (MJIM) TEXHUYECKHUX
YCTPOMCTB, IPUMEHSIEMBIX Ha OACHOM IIPOM3BOACTBEHHOM OOBEKTE,
HEKOHTPOJIMPYEMBIE B3PhIB U (MJ1M) BHIOPOC OTIaCHBIX BELLIECTB;

AHAJIM3 PHCKA aBAPHH — IPOIECC UACHTU(MHUKAIIMM OMMACHOCTEH U
OLICHKM PHMCKa aBapv¥ Ha OMIaCHOM INPOM3BOICTBEHHOM OOBEKTE ISl
OTHAEJILHBIX JINILI WJIM TPYII JIIOAEH, MMYITIECTBA WM OKPYXKAlOIIeit pu-
DOIHOM Cpenbl;

B3pPBIB — HEKOHTPOJIMPYEMBbIM OBICTPOIPOTEKAIOIMIA TPOLIECC BbI-
JeJIeHYs SHEPTUU, CBA3aHHbBIN ¢ GU3HIECKUM, XUMMUYECKUM WU DH-
3UKO-XMMUYECKUM U3MEHEHUEM COCTOSIHUSI BEIeCTBa, MPUBOISIIIMIA
K PE3KOMY TUHAMUYECKOMY ITOBBIIICHHUIO NABJAEHUS WA BOZHUKHO-
BEHMIO YIAPHOH BOJIHBI, COTIPOBOXAAIOIIUICS 00pa30BaHUEM CKATBIX
ra30B, CITIOCOOHBIX IIPUBECTH K Pa3pyIIUTENbHBIM ITOCIEICTBUSIM;

obocHOBaHUe 0e30MACHOCTH — JIOKYMEHT, CONEePXAIIUI CBEICHUS
0 pe3y/bTaTax OLleHKHM PUCKa aBapuy Ha OMTAaCHOM ITPOM3BOJICTBEHHOM
00BEKTE M CBSA3AHHOM C HEHW YIpO3bl, YCJIOBMSI 0€30I1aCHOM 3KCIUTyaTa-
LIMM OITACHOTO NMPOU3BOICTBEHHOIO 00bEKTa, TpeOOBaHUS K SKCILTyaTa-
LIMU, KaUTATBHOMY PEMOHTY, KOHCEPBAIIH M JIMKBUIALIMK OMTACHOTO
TIPOU3BOJCTBEHHOTO O0BEKTA;

ONACHBIE BEMIECTBA — BOCIUIAMEHSIIOIIKECS, OKUCISIONUE, TOpIo-
Yyue, B3PbIBYATHIE, TOKCHYHBIE, BBICOKOTOKCHYHBIE BellleCTBa U Be-
IIECTBA, MPEICTABIAIOIIME ONIACHOCTb IS OKpYyXaloLle# cpelbl, yKa-
3aHHbBIE B MpuioxeHun 1 Kk GenepaibHOMY 3aKoHY OT 21 o 1997 &
Ne 116-P3 «O npoMBIIIIEHHO 6€30IaCHOCTH OIACHBIX IIPOM3BOJI-
CTBEHHBIX OOBEKTOB».
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Mpuno>keHne Ne 3
K PykosogcTsy

MpuMepbl MOAENMPOBaHNS aBapuid ¢ NCMOb30BaHUEM METO0B
BbIYMC/IUTENBHOW TMAPOAMHAMUKN

Mpumep 1

B pesynbTaTe NOMHOI0 paspyLleHns eMKOCTM Npou3oLen Bbibpoc
nponaHa B rasoBoli ase. CkopocTb BeTpa 4 M/c, TemnepaTypa oKpy-
Xarouenn cpegbl 20 °C, Knacc ycTonymBocTn aTmoctepbl no Macky-
nnny — F.Ha paccTtoaHun 10 M no Hanpas/ieHWO BeTpa OT eMKOCT
HaXo0AUTCA HEMPOHMLLAEMOE NPEenATCTBUE BbiCOTOW 3 M. Ha puc. 3-1
npuBedeHbl Npoduan pacnpocTpaHeHUs obnaka nponaHa B pasiny-
Hble MOMEHTbI BPEMEHMU.

20-

Job=311231 V*f=-MOLE (13/13r Tar= 4301 ()
X=05 27.Y=05 582=05 05T

J0b=311231. Var=FMOLE (13/73). Time= 2030 (s)
X=051:27.Y=05 58.2=05:205m

MoOMeHT BpeMeHn —2 ¢ MowmeHT BpemeHun —4 ¢

Puc. 3-1. Mpodunaun pacnpocTpaHeHUs 061aKa NponaHa no HanpasieHnto
BeTpa B pa3/iMvHble MOMEHTbI BPEMEHM
(ropm3oHTa/IbHasi NOBEPXHOCTb C NPUNATCTBMEM) (Hayano)

C Odopmnenune. 3A0 HTL, M[>. 2015
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Job=311231. Var=FMOLE (m3/m3). T.1«= 5970 (*). Job=311231 Vat=FMOLE (m3/m3). Time= 7.013 (s)
X*0.5 : 27. ¥=0.5.58.20.5 : 205w X=05 : 27. Y=05 : 58. =05 : 205 m

MomeHT BpemeHn —6 ¢ MomeHT BpemeHn —7 ¢
zm
Job=311231. Vap=FMOLE (m3/m3). Time= 10.025 (s). Job=311231 Var=FMOLE (m3/f m3) F Te= 15.005 (s).
X=05 27.Y=05:58.2=05:205m X=05:27.Y=05:58.2=0.5
MomeHT BpemeHn — 10 ¢ MomeHT BpemeHn —15¢

Puc. 3-1. OKOHYaHune

Mpumep 2

B pe3ynbTaTe NOMHOrO paspyLlleHns eMKoCTy Npon3oLuLen Bblbpoc
nponaHa B ra3osoli hase. CKopocTb BeTpa 4 m/c, TemnepaTypa OKpyxa-
towLein cpeabl 20 °C, Knacc yCcTo4MBOCTM aTMocdepbl no Mackynnny —
F. Ha pacctosHun 10 M no Hanpas/ieHWUO BETPa OT eMKOCTU HaxoanT-
CS HaKNOHHasa BBepX NOBEPXHOCTb. Ha puc. 3-2 npueeaeHbl Npopunm
pacnpocTpaHeHus o6naka nponaHa B pa3/iniyHble MOMEHTbI BPEMEHU.
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MomeHT BpemeHn — 15 ¢ MowmeHT Bpemenn —21 ¢

Puc. 3-2. Mpodunn pacnpocTpaHeHns obnaka nponaHa no Harpas/eHNIo
BETPa B Pa3/IMYHbIe MOMEHTbI BpeMeH (Nogbem B FOPKY)

Mpumep 3

B pe3ynbTaTte NONHOMO paspyLlUeHns eMKOCTU Npon3oLLen Bbi6poc
nponaHa B ra3oBoi ase. CKOpoCTb BeTpa 4 m/c, Temnepartypa oKpyxa-
touLeit cpegbl 20 °C, Knacc ycToinuymBocTn atmocdepbl no Mackynny —
F. EMKOCTb pacnofioXeHa Ha BO3BbILEHHOCTM B 10 M OT HaKMOHHOM
BHM3 nosepxHocTn. Ha puc. 3-3 npusegeHbl Npoguam pacnpocTpaHe-
HUA o6naka NponaHa B pa3/iIMyHble MOMEHTbI BPEMEHN.

© OdopmneHune. 3A0 HTL, MNB, 2015
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“ T ITIMLILK
MomeHT BpemeHn —1¢ MomeHT BpemeHn —3 ¢
&/ JF
MomeHT BpemeHn —5¢ MOMEHT BpemeHn —7 ¢
MowmeHT BpemeHn — 12 ¢ MomeHT BpemeHn — 19 ¢

Puc. 3-3. Mpodgunm pacnpocTpaHeHms 061aka nponaHa no HanpasaeHUo
BETpa B pa3/IMyHble MOMEHTbI BpeMeHU (CMYCK BHU3)
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Mpumep 4

B npAMoOyronbHOM aHrape, 3anoqHeHHOM Tpyb6amu, npousoLen
B3pblB TBC. Ha pacctosiHum 10 1 25 M OT aHrapa pacrnoJsioXXeHbl KBa-
[LpaTHble npenatcTBuA. Ha puc. 3-4 npuBefeHbl pacnpegeneHuns nas-
NieHunsa npu B3pbiBe o6naka TBC. Ha puc. 3-5 npuBefeHbl pacnpegene-
HWUS NPOAYKTOB ropeHus npu B3pbiBe o6naka TBC.

@) D 9

Jot>=271537 Var=PMAX (berg'i Time= 0.603 (s).
XY plane. Z=03 m

B ropnsoHTansHOM ceveHum B BepTuKanbHOM ceyYeHUU
Puc. 3-4. PacnpefeneHue faBneHns npu B3pbise 061aka TBC

0 20 40

V0b=271S37 Var=PROC () Time= 0.6C3 (s).
XY plane, 2=03 m

B ropusoHTanLHoOM ceyeHun B BepTVKanbHOM CeYeHNN

Puc. 3-5. PacnpefeneHune npogyKToB ropeHuns npu B3pbise o6naka TBC

© Odopmnenne. 3A0 HTL, Mb, 2015
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Mpumep 5
B 3arpoMoXxeHHOM NpPon3BOACTBEHHOM MOZY/Ie MPOU3OLLIEN B3PbIB
TBC.

Puc. 3-6. Cxema mofy”nia (Hanpae/eHve Ha ceBep cOOTBETCTBYeET ocu Oy)
MapameTpbl Mogyns: 25,5x20,5x5,5 m.
O6bem mogyns: 2875 m3

Mnowaan 60koBbIX NOBepPXHOCTER: 112,75 M2(t0xHas/ceBepHas
CTeHa), 140,25 m2(3anagHas/BOCTOUHAS CTEHA).

Cesep

Puc. 3-7. KoHdurypaumus cteH moayns (Bug ceepxy)
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Puc. 3-8. MogenvpoBaHvie 06beKTa B MPOrpaMMHOM KOMM/IEKCe

Ha 10)KHOl 1 BOCTOYHOI CTeHax pacnosioXeHbl nerkocopacbiBae-
Mble KOHCTPYKLMKN, KOTOPbIe COCTaBNAOT 62-68 % nnowaan cooTeeT-
CTBYHOLLE BOKOBOW CTeHbI. Ha K0XHOIi CTOPOHe UX Mowaab cocTaB-
nseT 76,75 M2 a Ha BOCTOYHOW 87 M2

JNerkocbpacbiBaemble KOHCTPYKLUUKN cpabaTbiBalOT Npu M30bITOY-
HOM faBneHuu 0,05 aTm.

CocTtaB cmecu: meTaH 87,44 %;

3TaH 6,43 %;

nponaH 3,13 %;

6yTaH 2,57 %;

CO, 0,01 %;

H200,01 %.

3arpomojeHHocTb 1 (HepaBHOMepHas), 3arpOMOXAEHHOCTb 2
(paBHOMEpHas).

KoopanHaTel mecTa BocnnameHeHus 1 (6; 5,5; 3); 22 (12,10, 3); 3:
(20, 15, 3).

© Odopmnenune. 3A0 HTL, MB, 2015
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Tabauua 3-1
Cuenapus MOAeIMPOBaHHS
Neo akcnie- | 3arpomox- | Yrox packpbitus maHenmw, | KoopmwHara MecTa
PHMEHTA JIeHHOCTh | % (Wiu IUIONIanb MAHEIH) BOCILUIAMEHECHHUS
211001 1 100 1
211002 1 100 2
211003 1 100 3
210701 1 70 1
210702 1 70 2
210703 1 70 3
221001 2 100 1
221002 2 100 2
221003 2 100 3
220701 2 70 1
220702 2 70 2
220709 2 70 3
Tabauya 3-2
3HaveHune H30BITOYHOTO JABJICHUS P_, npH pasaadHbIX CHEHAPHAX
MOJE/IMPOBAHUS
Mecro Boc- | 3HaueHue U36BITOUHOTO AaBneHus P, ,
TUTaMEHe- 6ap
HUA Yroin packpeitust TICK
(VUM TUTOINANE TTAHEH)
100 % 70 %
3arpoMoXaeHHOCTD 1 1 10 13
2 4,7 6
3 12 13
3arpoMoXKIeHHOCTH 2 1 8 10
2 3,9 4,6
3 12 13
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Puc. 3-9. PacnipeaeneHune gasneHus npu B3pbise obnaka TBC
NpWn pasnnyHbIX CUEHapPUAX MoeNnpoBaHns
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Tapautypa Times. bymara odcetHas.
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Tupax 20 sk3.
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