LNeknapupoBaHue np

MbILWJIEHHOU

0

UCKa

eHKa p

™"

OnacHOC

0e3

Bbin

5

CK

.
N
s =
LL)
—
-
=
S
=
S
| e
LLJ
—

NOC/IEACTBWUA ABAPUW HA OlA

MgEp


http://geobases.ru/rubric/%D0%BB%D0%B8%D0%B4%D0%B5%D1%80/0

HopmaTuBHbIe J0KYMENTBI B Cpepe NeATeTbHOCTH
Denepanbuoit CIYKObI 110 IKOJOTHYECKOMY,
TEXHOIOTHYECKOMY H ATOMHOMY HA/130DY

Cepus 27

JlexnapupoBanue npOMbILILIEHHOM
0e30nacHOCTH M OLEHKA PHCKA

Boiyck 2

METOJAUKH OLEHKH

IMOCJIEJICTBUY ABAPMH HA OTIACHBIX
[MPOU3BOJICTBEHHbBIX OB bEKTAX

COopHHK 10KYMEHTOB

3-e uzdanue, ucnpaereHHoe U 0OnOIHeHHoe

Mocksa

3A0 HTLI 1B
2010



bbK 30H

M54

M54

OTBCTCTBEHHBIC COCTABUTCIIU-PA3paA0OTUUKMU:

E.A. Usanos, A.A. Aranos, K.B. byiiko, B.E. I'eandana,
10.A. laponos, A.M. Uabun, 10.P. Kapadanos,
M.B. JIncanos, A.C. Ileyepkun, B.U. Cunopos,
C.!. Cymckoii, A.A. l11aTanos, A.B. ITuyeJLHHKOB

MeTOoAHKH OLEHKH NOC/1eACTBUIA ABAPUH HA ONACHBIX NPOU3BOACTBEHHBIX 00bHEK-
Tax: Coopunk aokymentoB. Cepua 27. Boinyck 2 / Ko, ast, — 3-¢ n3i., ucnp. u
nor. — M.: 3akpbIToe aknolepHoe oo1ecTBo « HayyHO-TEXHHUUCCKMIA LEHTP MC-
CJICA0BAHKHU 1po0lJIeM NpoMblULJICHHOM Be3onacHocThy», 2010. — 208 c.

ISBN 978-5-9687-0206-7.

B nacrostiinit COOpHUK BKIIHOUMCHDBE MCTOAMKH OlICHKY OIACHOCTCH, BXOAMLLIHC B COCTAB
HOPMATHBHLIX JJOKYMCHTOB JocroprexHaasopa POCCHH, a TAaKXKE UCHPABJICHHBIC K 1011041-
HCHHBIC MCTOJAMKH OUCHKH 1HOCJACIACTBUUK ABAPUHHDLIX B3PbIBOB TONJIKHBHO-BOIYLIHDBIX CMC-
CCH U OLCHKH NOCICACTBHN XUMHYCCKHUX aBapui, paspadoTaHHbic OAOQ «HTU «llpombiui-
JICHHas 0¢301aCHOCTL?. MCTOUMKH 1TOIBOASIOT OUCH! T NOCACACTBAA ABAPHH CO B3PBIBAMI
TOITAHBHO-BO3AYIIHDLIX CMCCCH U KOHACHCHUPOBAHHDLIX B3PLIBYATLIX MATCPHAJIOB, ABAPHH ¢
BLIOPOCOM CHACHBLIX XUMUUCCKUX BCIICCTR, MCTOAMKHY MOTYT ObITh UCIIONL30OBAH LI 1P Pa3pu-
OOTKC ACKAAPALMH NPOMBILLICHHOHK OC30NACHOCTH OHACHbIX NPOU3BOACTBCHHLIX O0BCKTOB H
IKCICPTHUIC TIPOMBILIJICHHOW OC30I1aCHOCTH.

bbK 30H
ISBN 978-5-9687-0206-7
| © OdropMicHue. 3AKPLITOC AKLLHOHEPHOC
001cCeTBO « HAYUHO-TCXHHUUCCKUIA UCHTP
| | ‘ UCCACIOBAHW U NPOOBJICM 11POMbILLICHHO I
702067 OcsonacHocTu», 2010

917

85968




COAEPXAHUE

MeToauka oLleHKHY NOCJAeACTBUI aBAPUUHBIX B3PbLIBOB TOIT -

NMUBHO-BO3AYILUHBIX cMecelt (P 03-409—01) ....ovvvvvrneeiiiniinen,

O%1ME MPUHLIMITBI KOJTMYECTBEHHOMN OLIEHKH B3pbIBOOTACHO-
CTU TexHoJiorndeckux 61okoB (npuinoxenue |1 K I'1b 09-540—-03
«OQ0uIMe npasuia B3pbiBOOE30NMACHOCTH U1 B3PbIBOMOXAPO-
ONacHbIX XUMHUUYECKHUX, HepTexUMHUUYeCKUX U HedTenepepada-

THIBAIOLLMUX MTPOUIBOJCTB ) vevvnrnininenininererierserersertnerasssssssescssessnsnnsens

MeToanka pacueTa y4acTBYIOLIEN BO B3pbIBE MACCHI BELLIECTBA
U paJuycoB 30H pa3pywieHuit (npuaoxeHue 2 K I1b 09-540—03
«01mMe npasuna B3pbIBOOE30NMACHOCTH LUIST B3PBIBOIMOXAPO-
ONacHbIX XUMUYECKUX, HE(PTEXUMUUECKHUX U HeTenepepaba-

ThIBAIOLIHUX NPOU3BOIACTB») ............. ettt reenereer et rereraertreraraatreeras

[Topsanok onpejeneHUd 0€30MacHbIX PACCTOAHUU MPH
B3pPbIBHBIX pA0OTAaX U XPAHEHHUU B3PbIBYAThLIX MATEPUAJIOB (IJ1aBa
VI T1b 13-407-01 «Eavuble npaBuaa 6€30MacHOCTH MpPH

B3PBIBHDBIX PADOTAXY ) tuvrinininiiniiiiiiiieiinceeniinenssertnessesesssesessnsnssennsens

MeToauka pacyeTta KOHLEHTPALUUH aMMHUAKa B BO3AYXE U
pacrnpoCcTpaHeHUs ra3oBoro o0J1aKa npu aBapusax Ha ckjajaax

KUOKOTO dAMMHUHAKA ..ovviiiiiiiiiiiitsiinsnsttcnissiriaresssssetssossssssssncsscsssssssossa

MeToauKa OLeHKHW NocseACTBUI XUMUUECKHUX aBapuit (Me-

TOAUKA « TOKCH». PEAAKLMA 2.2) oo iteeeieiteieereereeneaenen

..... 45

Y Odopvacnne 3A0 HTU Tk, 2010



Cepua 27 Boinyck 2 123

CorsiacoBaHa
focroprexHaaszopoM Poccuu
YrBepxaeHa
anpekropom HTL
«[1poMbllLsIECHHas! ©€30MacHOCThb»
B.1. CunoposbimM

METOJUKA .
OHEHKH NOCIEACTBUH XUMHNYECKHUX ABAPUN
(Metoauka «Tokcn». Pepakuus 2.2%)

BBEAEHHUE

MeToanKa OueHKH NMocaeJCTBU XUMUUECKUX aBapU i (najiee — Me-
TOAMKA) NpeaHAa3HAYEHA U1l OUEHKU MacluTaboOB MopaKeHUs NMpu nNpo-
MbILLUJICHHBbIX aBAPUSIX C BbIOPOCOM OMAaCHbLIX XUMHUUECKHUX BEILUECTRB
(OXB).

MeToauka rno3BoJisieT ONnpeac/mTh:

KOJIMYECTBO NOCTYNUBLUUX B aTMocdhepy OXB npu pa3inuHbIX CLiE-
HapUsIX aBapuu;

NPOCTPAHCTBEHHO-BPEMEHHOE 1oJic KoHLeHTpauru OXB B atMOC-
hepe;

pa3Mepbl 30H XUMHUUYECKOTO 3apaXeHUs, COOTBETCTBYIOILIME pA3JIUY-
HOMW CTEMEHU MOPaXEHUS JII0AEH, ONpeacjsieMON MO UHTAISILIMOHHOHU
TOKCON03¢.

MeToavka peKOMEHAYETCS U1 UCTOJIb30BAHMUS:

Nnpyu pa3padboTke aekiapalvm 0e30MmacHOCTU OMACHbIX MPOU3BO/I-
CTBEHHbIX OOBEKTOB, Ha KOTOPbIX NMPOU3IBOASITCS, UCITOJIL3YIOTCS,
TpaHCoOPTUPYIOTCH WK xpaHaTcsa OXB;

* B cBs13K c yTBepXkiacHUEM MeToaANKH « TokcHu» (pea. 3.1) pekoMeHayeTCs UCTIONb30BaTh €€
IUIA OUEH KU MOCACACTBUMN BLIOPOCOB, INUJTOTHOCTH KOTOPBLIX HA MECTE BBIOPOCA BObILE MAOTHOCTH
BO3/1yXa.

© OdopviacHue. JA0 HTL MMh, 2010
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[IPU pa3padoTKe MEPOTPUATHUH 1O 3aLLUTE [1EPCOHANA YU HACEJICHUS,

Nnpu paspadoTKe MJIaHOB JTOKAJIM3AaLHUU U IMKBUAALLUU NTOCTEACTBUH
aBapuvii, corpopoxaaeMbix Bbiopocom OXB.

MN3-3a CT0XHOCTH pacyeToB 1IeJ1€C000pa3HO peayin30BaTh METOAU -
KY B BUAE KOMMBIOTEPHOU NMPOrpaMMbi .

Hacroswas mertoamka paspadboraHa HayyHO-TEXHUUYECKHUM LIEHT-
pOM o 0€30MacHOCTU B NMpoMbilJIEHHOCTHU locroprexHaasopa Poc-
cun (HTL «ITpombiuieHHas 0€30macHOCTb»).

B pa3paboTtke MeToauKHU nprMHUMaAU yyactue 4.T.H. A.C. IleyepkuH,
A.A. llaranos, n.1.H. B.U. Cuaopos, K.¢.-M.H. B.P. MapTbiHIOK,
K.T.H. A.E. Ilaranaxa, k.@.-m.H. M.B. JlucaHoB, K.T.H. A.A. Aranos,
C.M. JlvikoB, U.B. MaknawoBa, C.H1. Cymckoi, E.B. XaHuH.

TEPMHUHDBI U COKPALLIEHUA

Ilpedeasno donycmumasn KonueHmpauua OnacHO2O gewlecmea
(1l/[K) — MakcMalibHOE KOJMYECTBO OIMACHbIX BEILECTB B MTOYBE, BO3-
AYLIHOM WJIM BOAHOMN cpeae, U3MepsieMoe B €IMHULIE 00ObeMa UK MacC-
Cbl, KOTOPOE MpU NMOCTOAHHOM KOHTAKTE C YEJOBEKOM MUJIM TIPU BO3-
NECTBUU HA HEro 3a Onpeacj€eHHbIM NPOMEXYTOK BPEMEHMU TPAKTH -
YECKHU HE BJIUSIET HA 310POBLE NIOAEH U HE BbI3bIBACT HEOMATOMPUATHbIX
nociaeactsuu (IOCT P 22.0.05—-94).

Onacnoe xumuueckoe gewecmao (OXB) —npsiMO€e UM ONOCpe0OBaH-
HOE BO3ACUCTBUE KOTOPOIro Ha YEJOBEKA MOXET Bbl3BATb OCTPbIE U XPO-
HUyeckue 3adbonesaHus moaeit uiay nx ruoeas (OCT P 22.0.05-94).

Asapusa — pazpylieHUE COOPYXEHUN U(MJIM) TEXHUUYECKUX YCT-
POMCTB, MPUMEHSAEMbIX Ha OITACHOM NPOU3BOACTBEHHOM OOBEKTE, HE-
KOHTPOJAUPYEMBIH B3pbIB U(MJIK) BbIOpOC onacHbix BellecTB (Pee-
paJibHbIM 3aKOH «O NpoMbIlINEHHONW 0€30MaCHOCTU ONACHBIX MNMPOU3-
BOACTBEHHbIX 00beKTOB» N 116-M3).

Xumuyeckasa asapus — aBapusd Ha XUMUUYECKHU OINAaCHOM OOBEKTE,

' MporpamMMy «TOKCH» MOXHO 1HOAY4YUTb B HayduHO-TeXHUYECKOM LIeHTpe 1o 6€3011aCHO-
c¢TU B npomMbluieHHocTH» (HT L «[1pombliineHas 6e3onacHocTb» ). hitp://www.safety.ru.
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COMPOBOXAAIOLIASACA MPOJUBOM UJIU BBIOPOCOM OTNMACHBIX XUMHUUYECKUX
BELLLECTB, CMOCOOHAs! NMPUBECTU K TMOEIU MJIKM XUMUUYECKOMY 3apaxKe-
HUI0 JIIOJIEU, MTPOAOBOJILCTBUS, MTUILIEBOTO ChIPbsi U KOPMOB, CE€b-CKO-
XO3AUCTBEHHBIX XXUBOTHbBIX U PACTEHUHU, UK K XUMHUUECKOMY 3apaxe-
HU10 okpyxatoiuei npupoaHou cpeasl ([1OCT P 22.0.05—-94).

Xumumeckoe 3apaxmcenue — pacrnpocTpaHEHUE OTNACHbIX XUMUUEC-
KHX BEUIECTB B OKPYXAIOILUEH NMPUPOAHOU CpEeaEC B KOHLIEHTpALLUAX
MU KOJIUYECTBAX, CO3JAIOUIUX Yrpo3y Aas JIIOJAECH, CEJIbCKOX035U-
CTBEHHBbIX XXUBOTHbIX U PACTEHUN B TEUEHUE OMNPEACTCHHOIO BpeMe-
HU (TOCT P 22.0.05-94).

Boiopoc onacnoeo xumumeckoeo eeuiecmea — BbIXOA U3 TEXHOJIOTU-
YeCKUX YCTAHOBOK, EMKOCTEN 151 XPAHEHUSA WU TPAHCNTOPTHPOBAHMUSA
OMAaCHOro XMMHUUYECKOTr0O BELLUECTBA WM MPOAYKTA B KOJIUYECTBE, CIO-
COOHOM BbI3BaTh XUMHUUeCKYIO aBapuio (IOCT P 22.0.05-94).

Ilpoaue onacneix xumuueckux eewiecme — BbITCKAHUE MPU pasrep-
METU3aUUN U3 TEXHOJOTMYECKUX YCTAHOBOK, EMKOCTEN /11 XpaHe-
HUA WX TPAHCIIOPTUPOBAHUA OMACHOI0 XUMUUYECKOTO BEILIECTBA UJTU
MPOAYKTA B KOJIHYECTBE, CMOCOOHOM BbI3BaTbh XUMHUYECKYIO aBapHIo
(ITOCT P 22.0.05-94).

Onacubtit npouzeodcmeennsviil 06sexkm — NpeanpUsiTUE UJIK €ro LIE-
Xa, YUACTKH, TJIOLIAAKHU, 4 TAKXE UHbIC NMPOU3BOJACTBEHHbIE O0OHEK-
Tbl, YKa3aHHbie B [lpuiaoxenun | kK PenepasibHOMY 3aKOHY «O nipo-
MBbIILIJIEHHOW 0€30MacHOCTH OMacHbIX NMPOU3BOJACTBEHHBIX OOBEKTOB»
Nell6-d3.

30HaA XUMUMECKO020 3apaMceHus — TCPPUTOPUS UK aKBaTOpPHS, B
npeaeaax KOToOpou pacrnpocTpaHeHbl UM Kyaa NMPUBHECEHbI OMACHBbIE
XUMUUYECKUE BELLIECTBA B KOHUEHTPAUUAX WU KOJHUUECTBAX, CO3/1al0-
LIMX OMACHOCTb IS XMU3HU WU 300POBbS JIIOACHU, IS CEJIbCKOXO3SIHU-
CTBEHHbIX XXUBOTHBIX U pPaCTEHUI B TEYEHUE ONpeaeicHHOro BpEMEHU
(ITOCT P 22.0.05-94).

Hepsuunoe oo6aaxo — odonako OXB, oOpasyiolleecss B pe3ysbrare
oueHb ObICTpOro (3a 1—2 MuHyThI) nepexona B atMmocdepy yuactu OXB
U pacnipoCTpaHSIIOLLEECS 110 BETPY OT MECTa BbIOpOCa.

© Odopmnenuc. 3A0 HTU NB, 2010
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Bmopuunoe obaako (uau waeigh) — odbnako OXB, obpasyrolueecs B
pe3yJibTare JUIMTEJbHOIO BbIOpOCa ra3a Win CXKMXKEHHOI0 rasa, a Takxe
B pe3yjbrare ucrnapeHms OXB ¢ noacTuiarouen NOBEPXHOCTHU HUJIU U3
pa3repMeTU3MPOBAHHOIO 000PYAOBAHMUS U PACIIPOCTPAHSAIOLIEECH MO
BETPY OT MECTa BbIOpOCa.

Hueaaayuonnasa moxkcodoza — VHTErpaa rno BPpEMEHU KOHLIEHTpa-
umu OXB B Bo3ayxe; Npy yCJI0BHO NMOCTOSSHHOM BO BPEMEHU KOHLIEH -
Tpauuu OXB B 3a1aHHOM TOUKE — NPOU3BEACHUE KOHLUEHTpalmu OXB
B BO3JyX€ Ha BpeMsl 3KCMO3ULIMU.

Bpema 3xcnozuquu — BpeMsi, 3a KOTOPOE HAOMPACTCH UHIa s LIMOH -
Hasl TOKCO/103a (BEPpXHUH npeaes UHTErPUPOBAHUS KOHLUEHTPALIMH 110
BpeMEHU B (hOpMYJIE pacyeTa TOKCOA03bl).

Ilopozoeas mokcodoza — HauMeHbLLAs UHTAJSILMOHHAS TOKCOA03a
OXB, Bbi3bIBaOWIAS Y YEAOBEKA, HE OCHALUEHHOTO CPEACTBAMM 3ALLIUTDI
OpPraHoOB J1bIXaHUsl, HAYAJIbHbIE [IPU3HAKU MOPAXEHUSI OpraHrU3Ma C ornpe-
NEJIEHHOM BEPOSTHOCTBIO (Taby/IMpOBaHHOE 3HaYeHHME 1151 Kaxaoro OXB).

Cmepmeavnan (uau aemaavHas) moxkcooo3a — HAVMEHbLIAS MHIa-
NSILMOHHAas Tokcoa03a OXB, Bbi3bIBalOLIas y YeJ0OBEKA, HE OCHALLEH-
HOIO CpeACTBAMMU 3alLLUMThl OPraHoB AbiXaHusl, cMepTb ¢ 50 % BeposT-
HOCTbIO (TAOYJIMPOBAHHOE 3HauyeHUe i Kaxaoro OXB).

Jluxeuodauus asapuu — npekpalleHHE MOCTYIVICHUS B OKPYXKAIOLLY KO
cpeny OXB u3 paspylueHHOro o0opy/J10BaHUsl U YCTPAHEHUE €TI0 C Me-
cTa BbIOpoca JUO0 B pesysibraTe aBapuHHO-CNacaTeJbHbIX ACUCTBUM,
MO0 B pe3ynbrare eCTECTBEHHOIO UCTIAPEHMUSI.

Paspywenue obopyoosanua — CyiuieCTBEHHOE HApYLIEHHUE LEJOCT-
HOCTHU 00OpYI0BaHUA C 0OPA30BAHUEM OTBEPCTHU C PA3MEPOM, COMO-
CTaBUMbIM C pa3MepaMy OoDOpPYIOBAHUS, TIPU ITOM COAEpXKalleecs B
obopyaoBaHun OXB B XMaAKOM WM ra3000pa3zHOM COCTOSIHUU MIHO-
BEHHO BbIOPACKIBACTCSH B OKPYXAIOILYIO CPEAY.

Paszeepmemusauusa obopyoosanua — odbpazoBaHUe B 00OPYA0OBAHUU
OTBEPCTUM C pa3MEpPOM, CYLUECTBEHHO MEHbLLIMM, YEM pa3Mepbl 000pY-
J0BaHUS, yepe3 KoTtopblie OXB B XXMAKOM WK ra3oo0pa3sHOM COCTOS -
HMUU B TCHEHUE HEKOTOPOIO BPEMEHMU TOCTYMAET B OKPYXKAIOLLYIO Cpeny.
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Omceuenue asapuitno2o yuacmea mpybonposooa (omceuenue agapuii-
HO020 nomoka) — OCTAHOBKAa Hacoca (KoMrpeccopa), CTOSILLIEro Ha BXO-
ne Tpyoornposoja, U (Uin) cpabarbiBaHUE 3arnopHOU apMartyphbl (3a-
BUXEK), YCTAHOBJICHHOW Ha TPyOoOMNpoOBOAE; NPEeKpalleHUE nogauu
OXB Kk MmecTty BbiOpoca OXB u3 rpybonposoaa. Ilpu orcyrcTtBum tpy-
OONnpoBoAa, HO HAJIMYUU UCTECUYCHUS U3 EMKOCTH TEPMUH «OTCEYEHMUE
aBapUMHOTO y4yacTKa» OTHOCUTCS K MPEKPALLEHUIO UCTECUEHUST U3 OT-
BEPCTHUSA, T. €. K 3aKYINOPUBAHUIO OTBEPCTHSI.

Omcexaembiii y4acmok asapuiinoeo mpybonpoeoda — y4acToK Tpy-
OonpoBoaa, Ha KOTOPOM NMPOUCXoaUT BbIOpoc OX B, Mexay asymst 0J11-
XauUIMMK K MecTy BblOpoca 3aaBUXKaMU (HacocaMM (KoMnpeccopa-
MW) U 3aIBUXKKAMUH ), KOTOPbIE 1TPU cpadaTbiBAHUU (OTKIIKOUEHUH) OJ10-
KUPYIOT aBapUHbIA y4acTOK TpyoornpoBsoa.

CITUCOK OBO3HAYEHUU U PASMEPHOCTEHU

A, Ay, B, B, C,, C,, C; — KODDULIMEHTBI MPU pacieTe IUCTIEPCUM;

» — TerioeMKocTb Xuakoro OXB, x/kr/ C;

C
D, D, — koah®dULUHEHTbI MPU pacyeTe AUCTIEPCUMU;
D

— COCTaBJISIIOLLAS TOKCO03bl B TOUKE OT NMPOXOXIECHUSA MeEP-
BUYHOTO 00J1aKa B i-M CLEHAPUM, KI'C/M>;

]

D. =~ — cocraBjdiollas TOKCoao3bl B ToYKe Ha ocu y = 0, 7= 0 ot
MPOXOXIECHUSI IEPBUYHOTO 00/1aKa B /-M CLIEHAPUM, KI"C/M>;

D™ — tokcono3a B Touke Ha ocH y = (0, z = () 3a Bce BpeMsl 3KCI10-
3ULUMMU B I-M ClIEHAPUU (MAKCUMAJIbHAA TOKCOO403a HA 3EM-
Jie Ha PacCTOSTHUU X OT MecTa BuIOpoca), Kr-c/M?;

D' — COCTaBasIIoLIas TOKCOA03b! (3a COOTBETCTBYIOLLIEE BpEMS
3KCMO3ULIMH) OT MPOXOXAEHHUS BTOPUYHOro oodJsiaka, oopa-
3YIOLLETOCS MPH UCTEUEHUU ra3o00pazHoro OXB u3 obopy-
NIOBAHMSI MIPU HATUYUM TIPOJINBA B i-M CLEHAPUU, KIC/M”;

© Odopmacaue. 3A0 HTLU b, 2010
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— COCTAB/IM0LLAsI TOKCOA03bl (32 COOTBETCTBYIOLLEE BPEMS K-
CMO3ULIMK) BTOUKE HAoCH y =), =0 0T NPOXOXKXAEHHS BTO-
PUYHOTO 00J1aKka, 00pa3ylouerocsl nNpyu UCTEYEHMUMU ra3oon-
pazHoro OXB u3 o0opyaoBaHUS NPU HATUYUUA MTPOJIUBA B i-
M CLEEHApWUH, KIC/M>;

— COCTaBASIIOLLAS TOKCO03bI (32 COOTBETCTBYIOLLEES BPEMSI IK-
CMO3ULHUU) OT NPOXOXAEHUA BTOpUYHOTro obs1aka, oopas3sy-
IOLLErocsi Npu UcrteueHuu razoodopasHoro OXB 13 obopy-
JIOBAHUS B OTCYTCTBME MPOJIUBA B i-M CLIEHAPUH, KIC/M”;

— COCTaBJISIIOLLAS TOKCO/103b! (32 COOTBETCTBYIOLLIECE BPEMS K-
CIIO3UMLMU) B TOUKC Ha ocH y = 0, z = 0 OT NpOXoxXIcHUSI
BTOPUYHOIro 00J1aka, o0pa3ylowerocsi fIpU MCTECUECHUM Ta-
3000pa3Horo OXB 13 000pyaoBaHUs B OTCYTCTBHUE MPOJIU-
Ba B [-M CLICHApUH, KI'C/M°;

— COCTaBJISOLLAS TOKCOA03bl (32 COOTBETCTBYIOLLEE BpEMS
3KCMO3MLUHHN) OT NPOXOXKACHHUS BTOPUYHOro obJiaka, oopa-
syrouierocsd rnpu ucrnapeHMn OXB, octaswierocst B 000py-
JIOBAHWUM B i-M CLICHAPUH, KI'C/M”;

— COCTABASOLLAS TOKCOA03bI (32 COOTBETCTBYIOLLEE BPEMSI IK-
CNO3uLKMK) B TouKe Ha OCH y = 0, Z = 0 OT NPOXOXAECHMUS
BTOpUYHOro obsaka, obpasytoulerocst npu ucrnapeHmm OXB,
OCTABLLErocs B 000PYAOBAHUM B i-M CLIEHAPUM, KI['C/M”;

— COCTaBAMIOLLA TOKCOA03bI (32 COOTBETCTBYIOLLEE BPEMS IK-
CMO3ULIMK) OT NPOXOXACHUS BTOPUYHOIO 00J1aka, odpa3sy-
IOUICTOCs NPU UCTeYEeHU U XKUaKoro OXB n3 obopyaosaHus
B i-M CLUEHapUu, KI'C/M>;

— COCTaBJIAOUIAS TOKCOA03bI (32 COOTBETCTBYIOLLEE BPEMS IK-
CMO3MLMHU) B TOUKE HA OCU y = 0, z = 0 OT nNpoxoxaeHusl
BTOPHUYHOI0 00J1aKka, 00pa3youierocs rnpu UCTEYEHUU XU/ -
koro OXB 13 060pya0oBaHUs B i-M CLUEHAPHUM, KIC/M;

— COCTaBJISIOLLAs] TOKCO/103bl (32 COOTBETCTBYIOLLIEE BPEMSI IK-
CITO3ULIMMK) OT MPOXOXKJAEHUS BTOPUUYHOIo obsiaka, odopasy-




Cepus 27 Boinycx 2 129

I max

outerocs npyu ucnapeHU OXB 13 nposivBa B i-M CLICHApU U,
KI'C/M°;

— COCTABJIAIOIAA TOKCOIA03bI (3& COOTBCTCTBYIOLLEC BPCMS K~

CIIO3ULIMU) B ToUKe Ha och y = 0, z = 0 OT npoxoxaeHHusl
BTOPUYHOTO 00J1aKa, o0pasyoLwierocs rpm ucrmapeHu OXB
U3 MPOJIUBA B i-M CLEHAPUU, KI'C/M";

D °re-H0 — cocTaBsiionas TOKCOI03bI (3a COOTBETCTBYIOLIEE BPEMSI K-

D orc. BblO
[ max

S

TP

~ry

KOHT

AH
H

KHTI

CIO3ULIMH) OT MPOXOXIAECHUS BTOPUYHOTO 0Os1aka, odpa3y-
IOLIIErOCs MPU UCTEYEHUU Xuakoro OXB u3 paspylueHHO-
ro TpyoonpoBoja 1nocjae orceyeHus1 aBapuMHOTO y4yacTka B
i-M CLIEHapUM, KIc/M>;

COCTaBJIst10LLas! TOKCOA03bl (32 COOTBETCTBYIOLLIEE BPEMSI DK -
CITO3ULINU) B TOUYKE Ha ocH y = (), z = 0 OT NpoXOoXIACHUA
BTOPUYHOTrO 00J1aKa, obpa3syroulerocst ipyu UCTEYEHUU XU -
Koro OXB u3 pa3pylieHHOro TpyoonpoBojaa rnoclie orceye-
HUSt aBAPUIMHOIO yuyacTKa B i-M CLIEHAPUM, KI'C/M>;

JIMaMeTp TpyoornpoBoaa, M;
MUIOLLIAAL TTOBEPXHOCTU npoauBa xuakoro OXB, M

nJolanb NOBEPXHOCTH NnpoJinBa Xuakoro OXB npu obpa-
30BaHUM MEPBUYHOTO 00J1aKa B CLIEHapUU 4, M*;

— TUIOLLAAbh KOHTaKTa Xuakoro OXB ¢ noacruaamolueit no-

BEPXHOCTBIO MPU MPOIAUBE, M

BCrioMorarejJbHasa BeJWUYHUHA, UCMTOJb3yeMas Mpu pacyeTe
KOHUEHTPaALUU;

BCITOMOTI'AdTCJ/IbHAsd BCIIUYHWNHA, UCIIOJb3YCMAA TIpU pACUHCTC
PACCCAHUA 3AJITIOBOIO Bbl6p00(:1;

— BCITOMOTATCIAbHAA BCAHUUYNHA, UCTTOJb3yEMAd MNMPU PpaACHETC

paccesiHUsl HEMpepbIBHOTO BbIOpOCA;

— Terotra ucnapeHus xuakoro OXB, Jx/Kr;
— BbIcOoTa cTos10a Xuakoctu OXB B 000pyroBaHUM Had YpPOB-

HEM OTBEPCTUS, Yepe3 KOTOPOEC MPOUCXOAUT UCTEUEHUE, M;
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OTC
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NPy UCTEYEHHU U U3 TPYOONPOBOAA, HA BXOJAE KOTOPOIO CTOUT
Hacoc, NpUHUMaeTcs paBHOU () M;

BbicOTa CcTOJ10a XHaAKOro OXB B Tpy0OI1ipoBoae Hald YPOBHEM
OTBEPCTUS, YEPE3 KOTOPOE MPOUCXOANUT UCTEUEHUE, M; OE-
PETCSl HA MOMEHT OTCEUYEHUSI aBAPUHUHOTIO yyacTka Tpyooripo-
BOJA; €CJM KOJIMuecTBO OXB B OTCEKAEMOM y4acTKE aBapUit-
HOro Tpyoornposojaa coctapisieT MeHee 20 % o0l11er Maccehl
BblIOpOca, NpUHUMaeTcs pasHou 0 M;

BCIIOMOTraTeibHag BeJIMYMHA, 3aBUCSILAs OT JUTMHBI yyacTKa
TpyOoIripoBoaa L oT BXoaa 10 MeCTa pa3repMeTU3aLuu;

JJIMHA y4acTKa TpyooIipoBo/a OT BX0Aa 10 MECTa pa3repme-
TU3aLMUU, M;

JlaBjicHUE B 000py1OBAHMU B i-M cUueHapuu, [1a; npu ucre-
YEHUU U3 TPYOOIpOBO/JA, HA BXOAEC KOTOPOro CTOUT HACOC
(KOMIIpeccop) NpMHUMAETCS PaBHOM JABJICHUIO HA BbIXO/IC
Hacoca (KoMiipeccopa);

NaBjJCHUE B OKpyxaroulen cpeae, l1a; npn HopmManbHbIX yC-
NOBUSIX NpUHKUMaeTcst pasHbiM 10° Tla;

obwwast Mmacca OXB B 000pya10oBaHUU, BKJIIOYACT MACCY XU/ -
KOCTH M Maccy ra3sa; rnpH BblOpocax U3 TpyoornpoBoJa ¢ Ha-
COCOM (KOMIIPECCOPOM) Ha BXO/I€ 3aJ4A€TCA paBHOM OECKO-
HEYHOU BEJIMUUHE, NPU BbIOpOCE U3 TPYOOIIPOBOaA, Ha KO-
TOPOM BO3MOXHO OTCCUYCHUE aBaApUHMHOroO yyacTkKa, He
BKJ1IOYACT MAcCy B OTCCKACMOM YYaCTKE aBapUMUHOIO TpY-
OonpoBoja, Kr;

Macca OXB, oOpasytollasi nepBUYHOE OOJ1aKO B i-M CLICHAPHH, KT

obast Macca OXB B oTCEKacMOM y4acTKEe aBApUMHOIO Tpy-
OonpoBOAa, KI; BKJIKOYAET MAcCy XHUAKOCTU B CLEHapuHu 4
WJIM Maccy rasa B cuecHapuu 2; npy sbiopocax OXB u3 em-
KOCTH 3aJa€TCst pPABHOU HYJIIO;

— Macca razoodopasHoro OXB B 000py10BaHUMU, KT
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— Mmacca OXB, nepexoasilias B nepsMyHoe 00J1aKO B BUe rasa

Nnpyu MrHOBEHHOM BCKUNaHWU neperperoro OXB B cueHa-
PHUU 3, KT;

Macca razoodpasHoro OXB B aBapuiHOM yyacTke TpyoOoO-
NMpoBOJAa HA MOMEHT OTCEUYEHHS, KI;, MPU UCTCYEHUU U3
TpyoornpoBoaa B cueHapvm 4 npuHuMaercs paBHou O Kr,
ecnau KoauuecTBo OXB B oTceKaeMoM yyacTkKe aBapuitHo-
ro Tpyoonposozaa cocrtanssieT MeHee 20 % obuieit Macchl
BbIOpOCA;

Macca XxXuakoro OXB B 0bopyaoBaHuu (Mpu UCTEHECHUU U3
TPyOOITpOBOAa C HACOCOM Ha BXoJ€ paBHO (7)), KT;

macca OXB, nepexonsiiuast B nepBuiHoOe 00671aK0 B BUJIE A3PO-
30J151 B CLICHAPHH 3, KT;

mMacca Xuaxkoro OXB B oTcekaeMOM yuyacTKe aBapUIHOTO Tpy-
OOMpoBOIa HA MOMEHT OTCEUYCHMUS, KI', [TPU UCTEUEHWUHU U3 TPY-
donpoBoaa B cLueHapyuu 4 npuHuMaetcst paBHoi 0 Kr, ec/iu Ko-
naudecTBo OXB B oTCekaeMOM yyacTke aBapuiftHOro Tpyooripo-
Bona cocTtanisieT MeHee 20 % obueit Mmacchl BbIOpoca;

Macca xuakoro OXB, cnocoOHOro BMECTUTHLCH B OTCEKae-
MOM y4acTKe TpyOOornpoBo/a; onpeae/sieTcsl nepeMHOXEHU -
cM 00beMa OTCEKAEeMOro yyactka TpyoornpoBoaa Ha IJIOT-
HOCTb XHuakoro OXB, kr;

macca xXuakoro OXB B 000pynoBaHHWH Bblll€ YPOBHS OT-
BEPCTUS, YEPES KOTOPOE NMPOUCXOJUT UCTEUEHUE, KI; 3a/a-
€TCH Ha MOMCHT BPEMEHH, COOTBETCTBYIOUIMIM HaUYaJly aBa-
PUU; ITPU UCTEYEHUU U3 TPYOONPOBOJA C HACOCOM Ha BXO-
¢ TMTPUHUMAETCS paBHOM OECKOHEYHOM BEJIMUYHUHE, €CJH
OTBEPCTUC Pa3repMETU3ALINN BbilLIE YPOBHSA XUIAKOCTHU, TO
BeJIMUMHA NMpUHUMAETCS paBHOM 0 KI'; eCn1HU UCTEUEHHE MPO-
UCXOAUT U3 TPYOOTIpOBOaA, MPUCOENAMHEHHOIO K EMKOCTH,
TO (0}, BKJIIOYAET U MACCy XMIKOCTU B TPyOONpoBoAE OT
€MKOCTH 0 Hauyasia OTCEKAEMOTro aBapUMHOro y4acTka;
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Qe w — Macca xuakoro OXB B oTcekaeMoM yyacTKe aBapuiHOIO

Q;I;Irl
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R

R™

TpyOONPOBO/1a BbILLE YPOBHS OTBEPCTUS, UEPES KOTOPOE MNPO-
UCXOAUT UCTEYECHHE, KT, 3a1A€TCsl HA MOMEHT OTCEUYEH WS aBa-
PUMUHOIO yyacTKa TpyoornpoBoaa; Nnpu UCTEUEHUU U3 TPYOO-
NpoOBO/Ja B CLUEHAPUU 4 IPUHUMAETCSt paBHOM 0 KT, €CJIU KO-
anyectso OXB B orcekaeMOM y4yacTkKe aBapUMHUHOTO
TpybonpoBoaa coctapiasieT McHee 20 % obuieit Mmacchbl BbIOpO-
ca; €CJIM OTBEPCTUE PA3IrEPMETU3ALIMH HAXOAUTCH BbILLEC YPOB-
H$1 XKUAKOCTH, TO BEJIMYMHA NMPUHUMAETCS paBHOM () KT;

Macca Xuakoro OXB B oTceKaeMOM yyacTKe aBapuMHOTIO
TpyOONpPOBOAA Bbllli€ YPOBHS OTBEPCTUSI, UEPE3 KOTOPOE NPO-
MCXOAMUT UCTEUYEHHE, KI', BEJIMYMHA 3a/1aeTCS HA MOMEHT Ha-
yasia aBapuu; ripu UCTEYEHHUU U3 TPYOONpOBOAA B CUEHAPUMH
4 npyHuMaetcst paBHOM O Kr, ecam koanuectTso OXB B orce-
KaeMOM y4acTKe aBapuiHHOIro TpyoonpoBoaa COCTABJSIET ME-
Hee 20 % oOueit Macchbl BbIOpoOCa;

macca OXB, nepexoasiuias B nepBuyHoOE 001aKO B BUAE rasa
MpyY KUMEHUM NpoJIMBa B CUEHAPHUU 3, KT;

— YHUBEpCa/bHas ra3oBast ocTosiHHasA, paBHa 8,31 J1K/Kr/Moinb;
— pas3Mmep nepBuyHoro obsnaka OXB B HaYaJibHbIK MOMEHT

BPEMEHU B I-M CLIEHApPUH, M;

HayasbHbIU pazMmep BTOpMYHOro odnaka OXB, obpa3sytouie-
rocst Npyu UcTtedyeHuu razoodpasHoro OXB u3 paszpyluieHHoro
O00OpYA0OBAHUSI NNPU HAIUYUU MPOJUBA B (-M CUECHAPHUU, M,

HavyaJIbHbIN pa3Mep BTOpUUHOro obsiaka OXB, obpa3syioLe-
rocs Npy UCTedeHMU razoodpazHoro OXB 13 pa3pylIeHHOro
000pYyI10BAHUS B OTCYTCTBUE MPOJIUBA B /-M CLICHAPHUHU, M; ITPH
OTCYTCTBUM XUAKOI (ha3bl (ZAKDP) npuHuMaeTcst paBHbIM O M;

HAYATbHDbIIA pa3zMep BTOpUUHOro odjiaka OXB, obpasyroluero-
cst npu ucnapeHruu OXB 13 o0opyaoBaHUS B i-M CLIEHAPUU, M;

HavyaJIbHbIW pazMmep BTopuuHoro oostaka OXB, obpa3syioLue-
rocs rmpu ucnapeHun OXB U3 nposnBa B i-M CLUECHAPHUN, M;
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— HayvyaJbHbIH pazMmep BTopruuHOro obaaka OXB, obpasyrole-

rocst Npy ucreueHUu xuakoro OXB 13 paspylueHHOro 000-
PyAOBaHHUS B [-M CLUEHapuu, M; Npu oTcyTCTBUU KD npu-
HUMaeTcs paBHbIM () M;

RO ®¥° — HayanbHbIi pa3mep BropyuuHoro obiaka OXB, obpasyiolile-

L

max
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~

O30
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I max

rocsi npy ucrteyeHUu xuaxkoro OXB u3 paspylueHHOro Tpy-
OonpoBoJa NnocJic OTCeYEeHUs1 aBapMHHOIO y4yacTka B Clie-
Hapu" 4, M; NP1 UCTEUEHUHU U3 TPYOONpPOBO/AA MOJIAracTCsl
paBHbIM ) M, ecaiu KosindecTBO OXB B oTCeKaeMOM yyacT-
K€ apapuitHOro Tpybonposoaa cocranasieT MmeHee 20 % 006-
LHICHW MaccChbl BLIOpOCA;

[Jolanb OTBEPCTUI pa3repMeTHU3aLUun, M,

3 dpeKTUBHAA MJ0oLIAAb SMUCCHHA U3 PATCPMCTUIUPOBAH-
HOro 000pyaOBaHUS, M

MaKCUMaJlbHas TUIOLALb MTOBEPXHOCTU XUAKOCTU B 000-
PDYIOBAHUU, M?;

Jiolanb nornepeyHoro ceyeHus Tpybornposona, m?;
TeMrneparypa B o00pyaoBaHUHU B i~-M cLeHapuu, "C;
TeMreparypa Bosayxa, C;

Temrnieparypa kuneHusa xuakoro OXB npu naBaeHuu
P. C;

Temreparypa noactTuaamoulei moBepxHoctH, °C;

CKOpPOCTb BeTpa Ha Bbicote 10 M, M/cC;

00beM 000pYOBaHUS B i-M CLIEHAPUU,; TIPU BbIOPOCE C TPY-
OOorpoBoOAa, HAa BXOJE KOTOPOTo CTOUT KOMITpeccop (Hacoc),
NPUHUMAETCS PaBHbIM DECKOHEUYHOM BEMUUUHE, M”;

KoHUeHTpauuss OXB B Bo3ayxe (Jajiee — KOHLIEHTpaLIU ) MPU
[NPOXOXIAEHUU MEPBUYHOIO 00/1aKa B i-M CLEHAPUM, KI/M>;

MaKCUMaJibHas KOHUEHTpauus Haocu y =0, z= 0 npu npo-
XOXIEHWUU MEPBUUHOro o0J1aka B i-M clieHapuu (HadJ1101a-
eTcsl B LEHTpe 00J1aKa), KI/M>;

© Odgopmacusic, 3A0 HTILL 1Th, 2010
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— KOHHEHTpaLMS MPU MPOXOXKIEHUH BTOPUYHOTO 00J1aKa, 00-

pa3yloLLIErocs nNpu UCTedyeHMu razooopazHoro OXB U3 pas-
PYLWIEHHOIO O0OPYAOBAaHUS NPU HAJIMYUU TIPOJUBA B i-M
CLEHAPUU, KI/M”;

MAKCUMaJibHas KOHLIEHTPALIMS Ha TTOBEPXHOCTH 3EMJIU (HA
ocu y = 0, z = 0) npu NpoxXOxXIAEHUN BTOPUUYHOTO 00Jiaka,
00pas3yloLLerocsi npy ucteyeHMUu razoodpazHoro OXB u3 pas-
pYLUEHHOIro 000pYA0OBaHUSI NMPU HAJIMYMU TTPOJIMBA B i-M CLIE-
HADUU, KI/M°;

KOHLEHTpauust Npu rnpoxoxiaeHUH BTOPUUHOTro od1aka, 00-
pasyioLerocs rnpu UCTeueHUU razoodopasHoro OXB u3 pas-
pPYLIEHHOr0 000PYA0OBAHMS B OTCYTCTBUE MPOJUBA B i-M CIIC-
HAPUM, KI/M>;

MAaKCUMaJibHasA KOHLUEHTPALMs Ha IMOBEPXHOCTH 3€MJIU (Ha
ocu y = 0, z = 0) npu npoxoxaecHUH BTOPUYHOro odnaka,
oOpa3yrouierocst Npu UcteyeHUM razooopasHoro OXB u3
pa3pylIeHHOro o0opyaoBaHUS B OTCYTCTBHUE MpPOJHUBaA B
I-M CLIeHapuHu, Kr/m>;

KOHUEHTpaLusi NPy NMpOXOXIECHUU BTOPUYHOIO 00J1aKa, 00-
pasytowerocs npu ucnapeHnu OXB U3 EMKOCTHU B [-M CLiE-
HAPUU, KI/M>;

— MAKCHUMAJAbHAd KOHUCHTpPAUUHUA HA NMOBCPXHOCTHU 3CMJIU

(Haocu y =0, z=10) NpuU NPOXOXKAECHUN BTOPUUHOTO 00-
naka, obpasywouierocst npu ucnapeHuu OXB 13 eMKoCTHU
B {-M CLIEHAPUH, K[/M";

— KOHLEHTpaLUs Npu NPOXOXKIAEHUU BTOPUUHOTO 00J1aKka, 00-

pasyloluerocs rpu ucnapeHuu OXB U3 npoJinBa B i-M ClLIE-
HAPUU, KI/M>;

— MAKCHUMAJ/IbHA KOHUCHTPALHUA HAa IMOBCPXHOCTHU 3CMJIHU

(Haocu y =0, z=0) npu NpoOXOXIAECHUU BTOPHUYHOTO 00~
naka, oopasywouierocs npu ucnapeHuu OXB u3 nponusa
B i-M CLIEHApUH, KI/M?;
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KOHLIEHTpALUWS MNPH MNMPOXOXICHUH BTOPUUHOTO 00J1aKa, 00-
pa3ylouierocs rnpu ucteueHnu xuakoro OXB 13 paspylLueH-
HOro 00OpYAOBaHMS B i-M CLIEHApUU, KI/M>;

MaKCUMaJIbHAsl KOHUEHTpALIUg Ha NMOBEPXHOCTHU 3€MIU (Ha
ocu y = 0, 2= 0) npu npoxoxacHUU BTOPUUHOTO 00J1aKa,
O0pa3ylolLerocss npu UcTteueHU xuakoro OXB U3 paspy-
LIEHHOTO 000PYAOBaHUS B i-M CLEHAPHUU, KI/M°;

KOHLEHTpaLU4 NPy NPOXOXKIACHUHU BTOPUYHOTIO 0bJ1aKka, 00-
pa3ylolierocs rnpyu ucredyeHnm xuakoro OXB n3 paspyiucH-
HOro TpyoonpoBoaa nocje orceueHuss aBApMMHOro yyacr-
Ka B i-M CLEHApUH, KI/M*;

MaKCUMasIbHAst KOHLEHTpaLMs HAa MOBEPXHOCTHU 3eMJIU (Ha
ocu y = 0, z=0) npu NnpoxoxaeHUU BTOpUUHOro obJiaka,
oOpa3ylollerocss npu ucrtedueHUu xuakoro OXB m3 paspy-
IHEHHOTO TPYOONPOBOJIA MOC/EC OTCEUEHUSt aBAPDUHHOTO yya-
CTKa B i-M CLICHApUH, KI/M7;

TEMJIOEMKOCTDb Mo/JIcTUIalouen nosepxHoctu, Hx/kr/°C;
yCKOpeHUe CBOOOMHOrO naaeHust, pasHo 9,81 m/c?;
BbICOTAa UICTOUHMUKA BbIOpOCaA, M;

naBjgeHUeE HacbiuleHHOro napa OXB npu temnieparype BO3-
Jlyxa, MM PT. CT.;

naBjleHUe HacblllleHHbIX MapoB OXB npu temnepartype 7,
[la;

CKOPOCTb MMOCTYIUICHUS B aTMOcdepy razoodopasHoro OXB,
oOpa3ylolerocss Npu MrHOBEHHOM BCKUITAHUU XUIKOH

(ha3bl B caydae ucreueHus xuakoro OXB u3 paspyuieHHoO-
ro obopynosaHus B cucHapuu 4, Kr/c;

CKOpOCTb NOCTyIiIeHUsA Barmocdepy OXB B BUAE a3p030J1b-
HBIX BKJIIOYEHHUH, 0Opa3ylolmxcst Mp¥ MrHOBEHHOM BCKH-
MaHUU XKUAKOM (ha3bl B cliyyae UCTCUCHUHU Xuakoro OXB
U3 pa3pyLieHHOro obopy10BaHus B cueHapuu 4, Kr/c;
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— CKOPOCTb MOCTYIUICHUS B aTMocgepy razoodpasHoro OXB,

o0Opas3yluierocsa nNpu MrHOBEHHOM BCKHMITAHUU XHUIKOM
dasbl B cayyae ucrevyeHus xuakoro OXB m3 paspylueHHO-
ro TpyoornpoBoaa rnocje orceueHuss aBapuMHoOro yyacrka B
cueHapuu 4, Kr/c; npuHuMaercs paBHo# 0 Kr/c, eciu Ko-
anyectBo OXB B oTcekaeMoOM yyacTke aBapUMHOro Tpyoo-
poBoaa coctaBasicT MeHee 20 % oblueit Macchbl BbIOpOCa;

CKOPOCTb noctyriaeHus B atMochepy OXB B BUi€e a3p030J1b-
HblX BKJIIOYEHUH, 00pa3yrolumMxcs npu MrHOBEHHOM BCKU-
NAHWKW XUAKOHU (pa3bl B caydyae uctedeHus xuakoro OXB
U3 paspyLUEHHOro TPyoOonpoBoOAa I110CJic OTCEYECHUSt aBapHUH -
HOr0 yyacTKa B cLUEeHapuHu 4, Kr/c; NpuHUMAETCsI PABHOM
0 kr/c, ecau koamnyectso OXB B oTcekacMOM y4yacTKe aBa-
puitHOro TpydbonpoBsosaa cocrapisieT MeHee 20 % oOuei
MAacCChl BbIOpOCa;

CKOpOCTh BbIOpoca Xuakoro OXB npu UCTEUEHUN XKHUIKO-
ro OXB u3 paspymieHHOro o0opyaoBaHMsl B cLcHapuu 4,
Kr/c;

pacxod KoMmpeccopa, Kr/c; Heo0XoaAuM MpHU pacueTe BblO-
poca ¢ TpyOorpoBoaa, Ha BXO/JA€ KOTOPOIo CTOUT KOMIIPEC-
COp, B Cayyae, €CJiv Iu1olaab OTBEPCTUS] pa3repMETU3aALIUU
Tpybonposoaa npepocxoaut 20 % nowlaan MnornepeyHoro
ceyeHus TpybonpoBoaa;

pacxol Hacoca, Kr/c; HeoO0XoaAuM MpUu pacyeTe BbiOpoca ¢
TpyoONnpoBoaa, Ha BXOAE KOTOPOro CTOMT HACOC, B cliyyae,
€CJIM TUIOLAAb OTBEPCTUS pa3repMeTH3almuu TpyoornpoBo-
na npesbiwaet 20 % nuowanu nornepeyHoro CeYeHus Tpy-
bonpoBoa;

pacxoa OXB Bo BTOpUYHOM oOnake, o0OpasylolieMcsi npu
UCTEYEHUH ra3oodpazHoro OXB 13 pa3pyLieHHOro ooopy-
NOBAHUS MPU HATUYHUKU NPOJIMBA B i-M CLUEHAPUU, KI/C;
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— pacxoa OXB Bo BTopruHOM 0051aKe, 00pa3ytoLieMcs Mpu Mc-

T€4eHUHU razoodpaszHoro OXB 13 paspylLueHHOro ooopyanona-
HUWsl BOTCYTCTBUE MPOJIMBA B [-M CLICHAPUMU, KI/C;

— pacxog OXB Bo BTopyuyHOM 00nake, 00pasyroleMcs nNpu uc-

napecHUU OXB 13 000pys10BaHUS B i-M CUEHApUU, KI'/C;

— pacxoa OXB Bo BropyuHOM o0nake, oOpasyioLeMcs [pyU Uc-

Te€YeHUH XHUaKoro OXB u3 pa3pylicHHOro ooopyaoBaHus B
[-M CLIEHApHH, Kr/c;

pacxoa OXB Bo BTopyuHOM 00J1ake, 0bpa3yroiueMcs Npu UC-
napeHu OXB 13 npoauBa B i-M CLEHAPUMU, KI'/C;

ckopocTb BblOpoca OXB npu ucreueHuun xuakoro OXB u3
pa3pyLlieHHOro 000pya0BaAHUS M10CJIE OTCEYEHUS aBapUid-
HOro yyacrtka tpyoonpoBoia B cueHapuu 4, Kr/c;

pacxonl OXB Bo BTOpU4YHOM o0Jiake, oOpa3ylolieMcst npu
UctedcHUU Xuakoro OXB u3 paspylieHHOro TpyoonpoBo-
Jla 1ocJjie OTCeYyeHUsl aBapuHOro yyacrtka B clecHapuu 4,
Kr/c; npuHUMaeTcs paBHbIM 0 Kr/c, eciim KonnuyecTBo OXB
B OTCEKAeMOM y4acTKe aBapMHUHOro TpydbonpoBoaa COCTaB-
nsiet MmeHee 20 % oO1iiero koanuecTna BbiOpoca;

BpeMsl, C;

JUTUTENbHOCTD UCTapeHUs NpoJiMBa MOCJe OKOHYAHUST UC-
TeueHUda xuaxkoro OXB, c;

BpeMsi, B TeyeHUe Kortoporo OXB nocrtynaer B nepBUYHOE
00J1akO M3-3a UHTEHCUBHOro kuneHusa xuakoro OXB B
MPOJIMBE 3a CUET TEIJIOTIPUTOKA OT NMOACTU/IAIOLLEN MOBEP-
XHOCTH, C;

BpeMSsl JIMKBUJIALIMKU OTBEPCTHUM pasrepMeTrusalMu U 1npo-
JIUBA, C; €CJIM 3TO HE NPOUCXOOUT, MTPUHUMAETCH PaBHbIM
OCCKOHEYHOCTHU;

— BpeMsl OTCCUYEHUST aBAPUMHOIO y4yacTKa (BpeMs OCTAHOBKH

KoMripeccopa (Hacoca)), C;
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JKC

4

X (1)

— BpeMs KCIMO3ULIUHU, C;

— cocTasJisioLias BpeMeHU (hpopMHUPOBaAHUS NEPBUUHOIO 00/1a-
Ka OT Hayajaa BbIOpoca 10 BpEMEHU OTCEYEHUSI aBAPUHHOIO
yyacTka Tpybonposoaa B cueHapuu 4, C;

— BCNOMOTI'AaTCJIbHASA BCJIMYHUHA ITPHU PACHCTEC t , C,

— cocTrapisiolasi BpeMeHH POPpMHUPOBaAHUS MEPBUYHOTO 00J1a-
Ka OT BpEMEHH OTCEUYECHHS AaBAPUMHOTO y4yacTKa TpyooIrpo-
BOAA A0 OKOHYaHUSI POPMHUPOBAHUS NEPBUYHOIO 00JiaKka B
cueHapuu 4, c;

— BCIHHOMOI'dTCJIbHA BCJIMYUHA T1PU PACHCTC !, C;

oTe? T2

— JUIMTEJIbHOCTb UCTeUEHUS ra3o000pazHoro OXB 13 paspyuieHHO-
ro 00OPYI0BAHMSI ITPHU HAJTMUYMU TTPOAUBA B i-M CLIEHAPHM, C;

— MAaKCUMA15HO BO3MOXHA IVTUTE/IbHOCTb MCTEUEHMSI ra3000pas-
Horo OXB 13 pa3pylicHHOro ooopya0BaHUs B CLIEHAPHUH 4, C;

— JUIMTEJIBHOCTb UCTeYeHHUs ra3ooopaszHoro OXB u3 pa3pyLieH-
HOro 000py10BaHUS B OTCYTCTBUE MPOJIUBA B i-M CLIEHAPUU, C;

— JUIMTEJBHOCTb ucriapeHuss OXB 13 o0opyaroBaHUs B i-M ClLIE-
Hapuu, C;

— JUIMTEJbHOCTb UCTeueHUs Kuakoro OXB 13 pa3pyLueHHO-
ro 00OpynoBaHUS B I-M CLUEHAPHHU, C;

— JUIMTEJbHOCTb UcriapeHust OXB u3 nposinBa B i-M CLEHApUH, C;

$O1C B0 A IMTENBHOCTL McTedeHus xXuakoro OXB 13 paspylieHHO-

ro TpyoOIpoBOAa MOCJIC OTCEUYCHMUSI aBAPUMHOIO y4yacTKa B
cLeHapuu 4, ¢; npuHUMaeTrcs paBHoH 0 ¢, €CJIM KOJIMYECTBO
OXB B orcekaeMOM yuyacTkKe aBapuHHOro Tpyoonposojia
coctaBasieT MeHee 20 % obuleit Macchl BbIOpOCa;

— MPOCTPAHCTBEHHAS I'paHM LA Mepexona OT pacCesAHUSA HeE-
[PEePbIBHOIO BbIOpOCA JIMTEIbHOCTbBIO f K PACCESIHUIO 3aJi-
MMOBOr0 BbIOpOCa, M;

— MPOCTPAHCTBEHHAA NEpPEMEHHasl (KOOpJAMHATAa BAOJb BET-
pa), M;
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% — TMPOCTPAHCTBEHHAS MNEpeMEHHas (Koop/iMHara, neprneHam-
KyJIipHasl HaIrpaBJeHUIO BETpa), M;

2 — MPOCTPAHCTBEHHAs NepeMeHHas (KOOpPAUHATA BbICOTHI), M;

2 — BEJIMYMHA LLHIEPOXOBATOCTH NMOBEPXHOCTH, M,

o — 00beMHasg nons razoBor ¢azbl B 000pYJAOBAHUU;

Y — rokasaresib aaMadartsl razoodbpaszHoro OXB;

A — KO3(@MUUMEHT TEMJIONMPOBOAHOCTH MOACTUIIAIOLLIEH TTOBEP-
XHOCTH, Bt/C/M;

il — MoasipHas Macca OXB, kr/moub;

8 — 4yucoo, pasHoe 3,1459;

p(p (71,), T,) — nnoTHocTb razoobpasnoro OXB npu temneparype7,

p !

Px
pKHﬂ

Pr

BLIO
{

7

n nasieHuu p (T,), kr/m;

NJOTHOCTb ra3oBou paszbl OXB B 000pyn10BaHWHU B i-M CLIE-
HapUu, Kr/m?;

MJIOTHOCTb Xuakoro OXB, kr/m>:

NJAOTHOCTL razoodpasvoro OXB npu temneparype KUNeHUs
M naBiaeHuu Py, kr/m’;

NJIOTHOCTbL MaTtepuaia nojACTUIAIOLICH MOBEPXHOCTH, KI/M>:

naoTHocTh OXB B nepBMYHOM 00J1aKe B HAYaJIbHbI MO-
MEHT BPEMEHHU B i-M CLICHAPUH, KI/M°;

MIOTHOCTHL OXB B HayanbHbIH MOMEHT BpeMEHHU BO BTO-
PUYHOM ODJlake, oOpa3yroLemMcst npyu UCTEYEHHUHU Tra3000-
pazHoro OXB u3 pa3pylueHHOro obopyaoBaHHUs NpU HAIU-
YUU MPOJIUBA B i-M CLIEHApUU, KI/M*;

MnJ1oTHOCTb OXB B HayanbHbIH MOMEHT BPEMEHU BO BTO-
PUYHOM 00J1ake, oOpa3yloLueMcst 1Mpu UCTEYEHUU ra3000-
pazHoro OXB u3 pa3zpyuieHHOro ooopyaoBaHUst B OTCYT-
CTBUE TIPOJIMBA B i-M CLICHAPUM, KI/M>;

mJ1oTHOCTL OXB B HayanabHbIF MOMEHT BpEMEHU BO BTO-
PUYHOM 00J1ake, obpasylouiemcst npu ucnapeHuu OXB u3
000OpYIOBAHUS B i-M CLEHAPUU, KI/M°;
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P — naoTHocTb OXB B Haya/IbHbIA MOMEHT BPEMEHU BO BTOPUY -
HOM o0Js1ake, oOpa3yroLueMcst Npyu ucteyeHu xuakoro OXB

W3 paspyllieHHOro 00OPYIOBAHMS B i-M CLEHAPUH, KI/M?;

P/ — MaoTHOCTL OXB B Haya/ibHbIK MOMEHT BPEMEHU BO BTO-
PUYHOM 00J1ake, obpasyrolueMcs npu ucnapeHud OXB u3s
NpoJaKBa B i-M CLEHAPUU, KI/M*;

po'e-®0 — pnoTHocTs OXB B HayalbHbIA MOMEHT BPpEeMEHH BO BTO-
PUYHOM o0JiaKke, 00pa3yloILEMCS MPHU UCTEUYCHUHN XKHUAKOTO
OXB u3 paspylueHHOro Tpyoonposoia rnocje OTceHeHMUs
ABApUITHOrO yyacTtka B cueHapuu 4, Kr/M>; NpuHUMAaeTCs
paBHo# 0 kr/m?, eciim konmuectso OXB B oTcekaeMOM yua-
CTKC aBapuitHoro tpybonpoBojaa coctanJisicT McHee 20 %
o0Len Macchbl BLIOpPOCA;

O, — JIMCNEpCHA BA0Jb OCH X, M;
o, — JIMCIIEPCUS] BAOJIb OCH Y, M;
) — JIMCNepcus BAOJb OCH Z, M.

OBO3HAYEHUE ®YHKIHUH

| | — Moayib BEJMYUHBI, paBeH CaMOM BEJIMUMHE, CCIM BEJIMYMHA
OOJIbLLIEC HYJIS1, U BEJIMMUHE CO 3HAKOM MUHYVYC, €CJIU BEAUYUHA MEHbLUE
HYJIs; Hanpumep, 5 =|-5 |.

SIgN — 3HaK BEJIMUMHbDI, paBeH |, ecsiv BCJIMurMHa Oonblue Hyas, —1,
CCJIU BeAHUYMHA MeHblue Hyast, U 0, ccan BeanduHa 0; Hanpumep,
| = sign(Jd).

min — MMHUMaJbHOE U3 BCEX 3HAYEHUU, HAaNpumep, 3 = min{3, 5}.

min sum(a.,, o,, 0,..., ®,) — Pa3sHOCTb BEJIMYMHDI O, U CYMMbI O,,
Oly,..., OL, €ECJIM 3TA PA3HOCTb BEJMYMUHA MOJOXUTENbHasA, U 0 B npo-
TUBHOM CJ1yyae;
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N
0&1—20&,-+I0L1 -«
k=

2

minsum (o, o,, O3,..., O, )
HaIrpuUMep,
2———(]+3+4)+|2—(1+3+4)| —-6+6
) 2

0

minsum(2, 1, 3, 4)=
MU

9—(143+4)+[9—-(1+3+4) 141

[
2 2

minsum (9, 1, 3, 4)=

1. OBLIIUE T1OJIOXKEHUA

1.1. Hacrosilnass MeroauMka npeaHasHayeHa st KOJIUYECTBEHHOM
OLEHKU NOCHEeACTBUHN XUMHUUYECKUX aBApPHUH HA ONMACHOM IPOU3BO/-
CTBEHHOM 00BbekTe ¢ BoiOpocoM OXB B arMochepy.

1.2. MeToauka pacnpocTpaHseTcsl Ha caydyau BbiOpoca OXB B aT-
Mocepy Kak B 0dHO(Ma3HOM (ra3 uin XUIAKOCTb), TAK U B ABYX(a3-
HOM (ra3 u XUIAKOCTb) COCTOAHUU. COOTBETCTBEHHO 00J1aKO, paccem-
Balollleecst B atMocdepe, COCTOUT JIMDO0 TOJIbKO M3 rasa (Bo3ayx u OXB),
JM00 M3 raza (Bo3iayx 1 OXB) u XMIKux a3po30JbHbIX BKJIKYCHHUMW
(karmim OXB ¥ CKOHAeHCHUpPOBABLIUECS TNapbl BOJbI).

1.3. OXB, paccmMarpuBaeMbie B HACTOSILLENR METOAMUKE, NTPU HOP-
MaJIbHbIX YCJIOBUSIX HAXOAATCA JUOO B ra3oo00pa3HOM, JIMOO B XXUIKOM
COCTOSIHUU. B TexHonornueckoM obopyaosaHum OXB MOryr HaxoouThb-
Cs1 KaK B razoo0pa3HOM, TaK U B XHUIKOM COCTOSIHUH. B nmocnenHem
ciayyae OXB MoxeT ObITh CXKUXEHO INYTEM NOBLILLIEHUWS JABJICHUS UIH
MOHUXEHUSA TEMIEepaTyphl.

1.4. B 3aBucuMOCTH OT arperatHoro cocrossHusg OXB B obopynoBa-
HUHU U XapakKTepa pa3pylicHUS obopyaoBaHUS METOAMKA MO3BOJSIET
MPOBECTU pacyeThbl IS CAEAVIOLIUX CLIEHApHUEB aBapUM.
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s OXB, Haxoasguerocsi B TeXH0JI0rH4eCKOM 000pyA0BAHHH B ra3o-
00pa3HOM COCTOSIHHMM:

Cuenapuu 1. TlosiHOEe pa3pylueHue o0OpyaOBaHUSI, COAEPXKALIETO
OXB B razoo006pa3zHOM COCTOSIHUU.

Cuenapuu 2. HapyueHue repmMmeTHYHOCTU (YacTUYHOE pa3pyLieHUE)
00opyaoBaHus, coaepxaulero OXB B razoodpazHoOM COCTOSIHUM.

g OXB, Haxoasuerocst B TeXHOJJOrHYECKOM 000PY/10BAHHH B XKH/I-
KOM COCTOSHHUM:

Cuenapuu 3. IlonHoe pa3pyuieHue o00OpyaAOBaHUS, COAEPXKALIETO
OXB B XHUIKOM COCTOSIHUM.

Cuyenapuu 4. HapyuieHue repMeTUYHOCTU (YaCTUHYHOE pa3pyLLICHHE)
o0opyaoBaHusl, coaepxaiero OXB B XUAKOM COCTOSIHUM.

ITo cueHapusim 1 1 3 OXB MrHOBeHHO MOCTYNaeT B OKPYXKaKOLLYIO
cpeay; no cueHapusim 2 n 4 OXB nocryrnaer B OKpyXaloLlyio cpeay ue-
pe3 OTBEPCTUS TLIOLLAABIO S B TEYEHUE NPOAOSIXKUTEIBHOTO BPEMEHMU.

CueHapuu 1 U 3 npUMEHHMMBbI TOJILKO K eMKOCTHOMY 000pya10Ba-
HUIO, CUEHApUU 2 U 4 — KaK K EeMKOCTHOMY ODOpYyJIOBaHUIO, TAK U K
TpyOOInpoBoOAaM.

[lpMBeaeHHbIN NEpeuYeHb cLueHapueB BbIOPOCA HE OXBATbIBACT BCE
pPa3HOO0Opa3ue BO3ZMOXHbBIX CUTYALUUI, NOITOMY IPHU BbIOOPE CLEHA-
pHUst 1181 CilyyaeB, HE NepeumcsICeHHbIX Bbillie, CASAYET PYKOBOACTBO-
BAaTbhCsl COODOpaAXEHUSIMHU (PU3UUECKOTO NMOA00Us NMPOLIECCOB.

1.5. I'lpu 3ab1aroBpeMeHHOM NPOrHO3UPOBAHUU MAcLLITADOB 3apa-
KEHUS B KAYECTBE UCXOAHbBIX JAHHbBIX PEKOMEHAYETCH NPUHUMATD:

CUECHApPUHK C MNOJIHBIM pa3pylieHUEM €MKOCTH (TEXHOJIOTUYECKOMU,
CKJIAJICKOH, TPAHCMOPTHOWU U Ap.), cogepxawen OXB B MakcuMmalib-
HOM KOJIMYECTBE;

CUEHApUH «TMJBOTUHHOIO» pa3pbiBa TPyOONpoBoaa ¢ MAKCUMAJb-
HbIM PacXolIOM MPHU MAKCUMAIBbHOW [JIUTEJbHOCTH BbIOpOCa;

METECOPOJIOTMUYECKHUE YCIIOBUSI — KJIACC YCTOMYHMBOCTU aTMOCe-
pbl — UHBEPCHUSA, CKOPOCTb BeTpa — |1 M/C.

|.6. OCHOBHbBIMM 3JIEMEHTAMM pacyeTa Mo HacTOosILUEH METOAMKE
ABJISIIOTCSI:




Cepus 27 Boinyck 2 143

onpeJic/IeHUE KoJimuyecTnsa BolOpolieHHoro OXB uav npoussBoam-
TeJIbHOCTU UCTOUHMKA nocTyreHuss OXB B atMocepy 11 KOHKPET-
HOro cueHapusi aBapuu U BpeMeHu nocrtymieHuss OXB B atMocdepy;

OnpeacJaeHHUE NMPOCTPAaHCTBEHHO-BPEMEHHOTIO pacrnpeacjie HUS KOH -
LeHTpauum OXB;

ornpe/ieIeHUE NPOCTPAHCTBEHHOIO pacripeae/ieHUsT TOKCO/103bl;

OLIcHKa nopaxatouuero po3accreus OXB, Bkioyast pacyeTt 30H XU-
MHUYECKOTIO 3apaXXecHHUsI.

.7. McxoaHbIMU JAHHBIMU JU14 pacyeTa SBJISIOTCS

(PU3UKO-XUMHUUECKHUE U TOKCUKOJIOTUYECKUE XapaKTEepUCTUKHU OXB;

KOJIMYECTBO U TEXHOJOrMueckue napamerposl OXB;

napaMeTpnl 000pyaoBaHUusl, B KOTOpOM obpatuaercs OXB;

BEPOSITHBLIN ClieHApUu BblOpoca OXB B atMocodepy, 1151 BbIOpoca
KUIKON (hba3b!l XapakTep pa3jvBa Ha MOJACTUIAOLIEN MOBEPXHOCTU U
€€ XapaKTEPUCTUKU;

TonorpapuuyecKkme XxapaktTepucTuku TEppUTOPUU BOJIU3U aBaprUU-
HOro Oo0beKTAa;

METEOYC/IOBMSI HA MOMEHT aBapUMU;

BpEMS$1 3KCITO3ULIHH.

1.8. I'paHuub! 30H XMMHUYecKoro 3apaxcHusa OXB paccunTbIBalOT-
CS1 MO CMEPTEJIbHOU U NMOPOroBOM TOKCOA03aM MPU UHTANSILIUOHHOM
BO3JEUCTBUU HA OPraHU3M 4eJIOBEKA.

1.9. B MeToaAUKE MPUHSTDI CIEeaAVIOLLMUE A0NYILEHMUSI:

ra3oobdpa3zHoe OXB cuuTaeTcs uacanibHbIM ra3aoM, CBOMCTBA KOTO-
pOro He 3aBUCST OT TEMIIEPATYPbI;

xujakoe OXB cuutaercsi HeCXXMMaeMOM XUJIKOCTbIO, CBOMCTBA KO-
TOPOW HE 3aBUCAT OT TEMIIEPATYPHI;

ucredueHre OXB U ero ucrapeHue NporUCXoasT C MOCTOAHHOMU CKO-
POCTbIO, COOTBETCTBYIOLLE MAKCUMAJIBHOM CKOPOCTHU UCTEYEHUS (UC-
napeHus) (B NpUIOXEHWUH S YKa3aH CNnoco0, MO3BOJISIIOILMHU YUECTDb U3-
MEHEHHUE CKOPOCTHU MUCTEUHEHUS (UCTapeHUs));

2.

2 NMoaHbiii nepeyeHb BXOAHLIX MapaMeTpos VIR pa3/IMUHbIX CHEHAPHUER MPUBEIIEH B TMPH-
JOXEHUU 3.

© OdopmncHuc. 3A0 HTL b, 2010



144 CEOPHHK JOKYMEHTOB

B 00pa30BaBLUEMCS Cpa3y 1ocjie BbIoOpoca 001aKe HaXoAUTCs TOJIb-
Ko OXB 6e3 noaMeliMBaHus BO34yxXa;

pa3inB XUAKOU a3kl MPOUCXOAUT HA TBEPAOM, HE BITUTbLIBAIOLLEH
[MOBEPXHOCTMU;

IUTS1 CJIy4aeB OTCYTCTBUSI OOBAJIOBKM BbICOTA CJA0S Pa3JIMBLUETOCS
OXB npuHumaerca pasHou 0,05 Mm;

npu pacuere paccessHust OXB B atmocdepe Ucnonb3yeTcst rayccoBa
MOAE/b AMPPY3UU TACCUBHON NPUMECH;, OCAXKIEHUE HA MMOACTUJIAIO-
LLLYIO TMOBEPXHOCTb BbIOpoca OXB U €ro XuMHYECKHUE NpeBpaALLECHUS
[pHU paccesiHUMU HE YYUTbIBAIOTCS

METEOYCJIOBUS OCTAIOTCS HEM3MEHHBIMU B TEYEHUE BPEMEHU 3KC-
O3 UMUK, a XapaKTEPUCTUKH aTMOCdEepbl — 11O BbICOTE MOCTOSIHHBI.

2. OIIPEAEJEHUE KOJIMYECTBEHHbDbIX
XAPAKTEPUCTHUK BblbPOCA OXB

2.1. B 3aBUCMMOCTH OT arperatHoro cocrositiust OXB B 00opynoBa-
HUU M XapakKTepa paspywieHus o0opyaoBaHuUsl BbIOUpAETCHd OAMH U3
yeTbipeX CLEHApPUEB, MNepPpeUrcIieHHbIX B 1. 1.4.

KoHpurypauust obopyaroBaHusi U BO3MOXHbIC BAPUAHTBI €ro pa3-
PYLUECHHS TIPUBEAEHBI B IpUN0XeHUHU 1. Craguu aBapuu s pasjind-
HbIX CLEHaApUEB MEPEUYUCTIEHbI B NMpUIoKeHUU 2. llepedyeHb HEODXO-
AUMBIX UCXOAHbIX JAHHbIX MPUBEAECH B MPUJIOXKEHHUHN 3.

2.2. B o0wem cayyae aast BbiIOpaHHOTO /-0 CUECHAPUS PaCcCHUTDI-

BAlOTCS CJAEAYIOILUE XapaKTEPUCTUKU BblOpoca:

LY - x 6
Q.,q%q',q™, q" q° t* ¢!, 1™ " 5,00, ™, 0P PSP
XK I I'n H C
Jns cueHapus 4 npu ucteyeHUU M3 TpyoornpoBoaa, €CjaM KoJInue-
cTBO OXB B OTCEKaeMOM y4yacTKe aBapuMHHOro Tpydonposo/ia CoOCTan-

asieT 6oJiee 20 % obluero konuuecTna BbIOpoca, pacCUMTbLIBAIOTCS TaK-
Xe cJIeaylolme XxapakTeEpUCTUKH BblOpoca:
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OTC. BhIO OTC. BbLIO R OTC. BbID t()TC. BLIO
q; s P; y I ) L :

2.2.1. Ina cueHapus 1 xapakTepUCTUKHU BbIOpOCA pacCYUThIBAIOT-
Cs MO CJeayoimum popmyiam:

Q0 =0, (1)
ecJiu U3BecTHa Macca OXB B obopynoBaHum Q, Uiu
_r_ WA
= RT 27305 (2)

ecJIM Heu3BecTHa Macca OXB B 0b6opynoBaHuM (J, HO U3BECTHbI O0OBEM
obopynoBaHus V|, naBneHue B o0opyroBaHuu P, v remneparypa B 000-
pyaosBaHuu 7.

g =ai=q"=q'=q7=q""" =00, )
=== =g =100 = 0,0, (4)
1
RLID F:] Y
— S 5
P P [ P ) (5)
rae p,= Q,/V, — nnordocts razoodbpazHoro OXB B obopynoBaHuH.
pr=pi=pi"=pi =pr=py ™ =0,0% (6)
(3 QO
R =3 L
| \47_[ p:iblﬁ (7)
Rix — er — R]m — R]Id — Rlc — RIOTC. BLIO — 0,0 (8)

2.2.2. JIng cueHapus 2 xapakTepUCTUKHU BbIOpOCa pacCUUTHIBAIOT-
Cd MO CJenyIOoILUM (bOPpMYJIaM:

Q2 — 0&0; (9)

Y ladHble ¥ HUXKECAEAYIOLME aHATOTHYHbIE OOHYJIEHUA HE UMEIOT (DU3MUECKOTO CMBIC/IA
U HEOOXOANMBI 1151 (POpPMANTHU3AIIMU NOACTAHOBOK B (popMyax.
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2 ad
g, =0,85min< |2 ! Pp, L) :
\ Y- 5 h
i
2
P .
2p27(y+1) (10)

Eciin ucTeueHMe NpoOUCXOaUT U3 TPYOONpPOBOa, Ha BXO/I€ KOTOPO-

O CTOUT KOMIIpeccop, U 5 npeBOCXoaAnT BeJaUdHuHYy () 2Srp, TO ¢," Mno-
jlaraeTcsl paBHbIM pacxoay koMmrpeccopa g *oM".
45 = a3 =43 = 45 = g7 " = 0,0, (1)
1 . ' '
t.’?_’ -mln((Q'*'Qrp)/QZ +Q1p/ 4> » JlHKBHﬂ)’ (12)

ec/in u3BectHa macca OXB B odbopyaoBaHuu Q, u

H VK
— ’ OTL + T 3 HHKBHI[ ?
R (7;_ +273315)(][ TP/q Qp/qz ] (13)

£, =min

ec/in HeuspecTHa macca OXB B 06opynoBaHmu (0 , HO U3BECTHBI O0bEM
obopynoBaHus V,, naBiaeHue B 000pyaoBaHuu P, u TeMriepatypa B 000-
pyaosaHuu I,

(=== S = et = ()0, (14)

' P !
o) =pz(-—°—] , (15)
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LL P
rne P2~ RT, +2273515 — TUIOTHOCTB razooodopaszHoro OXB B 00opy-
JIOBAHUH.
p;zp;lﬂﬁ:p;:pz=p§=p5ﬂc'mﬂﬁ:0501 (]6)
Rru _ %_l_ i (17)
\nps'U
R¥=R,= R}= Ry = Ry = Ry"™™°=0,0. (18)

2.2.3. lns cueHapust 3 xapakTepUCTUKHU BbIOpOCa pacCUUThIBAIOT-
CSl MO cJieAYIOLUUM (hopMyiaM:

Q;,=Q;+OF+0+ 0", (19)
gl VA
= T 7305 (20)
rae oo — oObeMHast 1ojst 000py/JI0BaHUS, 3aMOJHEeHHAs ra3oBoM ¢a-

301 (popmyaa (20) npUMEHAETCS, €CJU 3apaHee HEU3BECT-
Ha BeJUUHUHa Q).

AH (21)

KHII

1:—
Q£:Q* ]_exp( CP(T KHFI+| 3 KHHI)J ,

Oy =min{Q;, Q*-0%}, (22)

H . 7:1 KHH+T KHI‘I l n-n K()Hr
O :mm{ AHI ‘\ ;p \/;, Q" - Q Q)K} »(23)

roe F — naowaab NOBEPXHOCTHU NMPOJMBaA, NMPUHHUMAETCS PaBHOM
MJI0IUAaAU OOBAJIOBKH, 4 NPU OTCYTCTBUU OOBATOBKU UM HE-
3HAYUTEJBLHON Macce BbIOpoca ornpeaensieTcst no popmyJie

© Odgopuncuue. 3JA0 HTILL Th, 2010



148 CHOPHHUK JOKYMEHTOB

F_Q*_Qg_Q;K.
0.050.

— [J10llanb KOHTAKTa C TBEPAOU MNOBEPXHOCTLIO, 3TA
MJoulaab BKJIIOYaeT KaKk OOKOBYIO INTOBEPXHOCTb
00BaNIOBKM, TaK U MOACTUIJIAIOLLYIO MTOBEPXHOCTD;
[1PU TMPOJIMBE HA HEOTPAHUUECHHYIO MOBEPXHOCTDb
FKOHT: F;

C., P, — COOTBETCTBEHHO TeMnepaTrypa, TeIJIONPOBO/-
HOCTb, TEMJIOEMKOCTb U MIOTHOCTb MOACTHUIA10-

[IEU MOBEPXHOCTH;
L — BpeMsi, B TeueHue KoTtoporo OXB nocrynaer B
NEPBUUYHOE 001aKO U3-3a8 MHTEHCUBHOIO KUTIEH U
xuakoro OXB 3a cuet noasoaa Tensia oT rnojACTH-

JJaloLe MOBEPXHOCTH;

(24)

KOHT

Tn" A

I’

7:1 o TKHI] +|Tn o 7;14“‘ lncnpn v
2AHKHTI \ i

| Fow |2F

Vi =Min

x\/ﬁlO‘ﬁ(S,83+4,lU)pH F'\N U (25)
p,, —  JaBjeHHE HACbILLIEHHOro Mnapa;
1 1
P = 760€xp) Aty T, +27315 T, +273,15 / fbo 6
gy = FJul0°(5,83+4,1U)p,, (27)
a9 =q; = q;" = g5 = g7 *° = 0,0, (28)
n=(0-0,)/4;. (29)

=1 =gt =g =g = 0,0, (30)

il . P iliali
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Oy
Pumn 7o WM, T, >1,
; O +0y +0
Py = ! (31)
& Rj’—-—-—-—-— & ! B OCTAIbHLIX CUTYALINAX
RT,+273,15| A, |
U l-l F(')
— =p(7..., P )= :
P3 =P p( xun® * 0 ) R'];Hn+273,]5 (32)
p;c:p3{“=p3c:p3m=pf1‘c.umﬁ:0’05 (33)
3 O
R, =3 -
SR T (54)
R¥ = RI = R¢ = R = RO w6 = () (), (36)

2.2.4. Jlng cueHapus 4 xapakTepUCTUKU BbIOpOCa PACCYUTHLIBAIOT-
Csl 10 CJACOYIOLIUM (pOopMYIaM.

Eciu ucreueHUe NpoUCXoauT U3 Tpyobonponoaa, Ha BXOA€ KOTOPO-
ro CTOUT €eMKOCTb M BeJMuMHa S npesocxoaut 0,25, 1mbo ncreueHme
NPOUCXOAUT HEMOCPEJACTBEHHO U3 €eMKOCTHU, TO pacxod ONnpeacssieTcs

no ¢popmyJie

| AHznnpz(n* pH(T4))
i +(37)
K C,(Tym+273,15)

KHII

G = 0,65 sign(QJ)

2ng;2« +2p}|{ (P4 = Pu (T4))

\

I l
T.)= Pexp| AH I R

"KHII

JNeHWE HachllleHHbIX napoB OXB npu temneparype 1;
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Pl
p(ﬁ, Py (7:1)): ; T +2(7;)15 — TJIOTHOCTL razoobpasioro OXB
4 ’

npu Temneparype /, n nasiaeHuu p (7,);

K — (dyHkuus, 3aBucduasl or L — AJIMHBbI ydyacTka Tpyoonpo-
BOJA OT BXO4A 10 MECTa pasrepMeTusaumumn (B ciydyae UCTe-
YeHHUsI HENMOCPEACTBEHHO M3 eMKOCTU L = ().

AH 0 (T i (T2)) L
20, (74 (T4)~ B )C, (e +273.15) " 30D,
1,18, 30D, < L<50D,,
K=11,33, 50D, < L<100D, (38)
1,54, 100D, < L<200D,,
1,82, 200D, < L<400D,,
2.1, 400D, , < L.

L 0< L<30D,,

Ec/iM UcTeueHHeE NMPOUCXOINUT U3 TPYOOIIpOBOaa, HA BXO/IE€ KOTOPO-
ro CTOMT Hacoc, a BeJM4MHa S npesocxoant 0,25, To g, - nosaraercst
paBHbIM pacxojay Hacoca g™,

B octanbHbIX Caydasix pacxod onpeaeasiercs no gopmye

Qoo = Slgn(Q;I; )O!6pr\ 2Hg+2 R’l R) ' (39)
P x

B caydae eci UCTEYEHUE MPOUCXOAUT Yyepe3 TpyoonpoBod U KO-
anuecTBo OXB B oTCeKaeMOM y4acTKE aBapuMHOIro TpyoornpoBsoaa co-
ctasiasieT dosiece 20 % obLuero Koiuuecrsa BbiOpoca, TO HEOOXOAUMO
PACCMOTPETH CTAAMIO UCTECUEHUS U3 aBAPUMHOIO yyactka Tpyoonpo-
BOJAA IOCJAC OTCEYEHUs1 aBapuHOro yyacrtka. CKopocCcTh BbIOpOCa Ha
3TOU CTaJAUM OVAET COCTABJISATH
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Tonis = T.)-P
Py
O6SpXSIgn(QHmm)\/2H%m +2 f(p4) L T,>T., . (40)
X
rne p,(7,) — naBjieHHe HaCbILICHHBIX MApoB NpHU Temneparype 7.

Ecan ucreueHne u3 Tpyodonposoaa nocae OTcevyeHuUs: aBapumHoOro
OT¢C —
yyacTka He paccMaTtpuBaercsi, To ¢’ = (.

0, = min{Qﬁ +Q%n,  (g3+4; )t’+(qiim XA

T KHH +|T Klil‘ll\/k C mm }
+ e (41)
.. 7:1 KHH +‘T I-(HHI A-nC"P:
NI —mm{ TV V" x X

1 2V F’

X : ,
Ju-10°(5,83+4,1U)p,” V U
rne F° — nJoluanab NOBEPXHOCTU MPOJUBA, MTPUHUMAETCHS pPaBHOM

nJowiaau o0OBaJIOBKH, a MPU OTCYTCTBUU OOBa/IOBKH MJIU He-
3HAYUTEJbHOM Macce BblOpoca onpeaessieTcss no dpopmye

(42)

o |, 9n+0;
(qnblﬁ_qa;_q.g;)mln{f . p H™ +
F = BLIO
0,05p,,
OTC ’ ” Q)Kun:. 1
+ (quG ~A40rc ~Y401c ) min {tﬁm ’ H(m: P
Qovi6 (43)

ﬁ

0,050,
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’
t — mln{tﬁmlﬂ OTC? tJIHKBH.L[’ rncrl }5 (44)
4 ’ 4
IU’IL = mln{tmul —I ? tmu(um —1 ? tHLII R nul —1 } (45)
F — [J101ladb KOHTAKTA C TBEPAOHU NMOBEPXHOCTLIO, 3TA IJ10-

KOHT

Hla/lb BKJIOUYACT Kak OOKOBYIO NMOBEPXHOCTb OOBAJIOBKH,
TaK U NMOACTUAAIOLLYIO MOBEPXHOCTDL, NPU MPOJIUBE HA

HEOrPAHUYEHHYIO MOBEPXHOCTL F = F
QH +Q”lp
(Guus =92 — ds)
f o = 6 Npu NpoanBe B O0OBAITOBKY
F\u107(5,83+4,1U) p,
U
t - 0,05,

HCIT \/'_10 5 83+4 lU)P,, INnpu MNNpoJrMBC Hd HCOITPAdHHUYCHHYIO

MOBEPXHOCTh;

Q)K
’ ” { OTC ’ ” H
(thl(} _ Q4 o Q4 ) OT1C QBhlﬁ Q4UTC o q"-ll)TL‘ Or1C

f:cn = cAie [HPpH 1PO-
FJul07°(5,83+4,1U)p,
JIMBE B O0BANOBKY
U
” 0,050,

HCI] \/7'0—() 5 83+4 lU)PH [NMpH 11pojJnBC HA HCOIrPaHUYCHHYIO

1TOBEPXHOCTD;

gi =min{g,e. ¢;+q;+ FYul0* (583+4,10)p, L, (46)

Cp(T KHII +‘7:‘ KH[I')
IAH ’ (47)

KHI

q:l = 6 l—cxp o
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q: — mln{q;! QBblﬁ"_q;}& (48)
g7 "™ = min{gee, Qo + Ghoe + FM10°(5.83+4,10) p, L, (49)

/' _OTC Cp(n KHH+‘7:4 KHHl)
aorc = Qunic [ |- exp[ 2AHKHI’I ’ (50)

Qaone = M Glores G~ Gaore | (51)

F\Jul107(5,83+4,1U) p, +0,85x

2 v+ v+l
. Y -
xmin{ [2—— Pp, L , Al PipaY 2 Y :
\ y—1 b h \ Y+1
MO0 '+ +55+1"™0 <t b0 P 1A >

MOy, >0
FJu10°(5,83+4,1U)p, +0,85x

N
]

- , Y R ¥ R v
eming 250 (0 (). T (5 [ | |

V"

Y+l
2 P!
/) 1, ),
VPH( 4) u(pu( ) KI1]I)Y(Y+] }
f+rmr., +f4 +t§TC e > tﬂTL s = Q,;: > 7:0«1“
O r +’UIL +t4 +r§TL e > tl]TL"-’ Q:;fﬂ =QH T Tl::m: (52)
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S . Jul07°.583p, +0,85x

2 y+| +l-
i
xmin{ [2— Fapy L () , 4] FapaY 2 | :
| T | AR \ Y+

Moo 1, ARRO+ 1 + 10 < R

H 1{1]1 > QHUIL‘. m

g4 =18, 110 0-5,83p, +0,85

| v AT Ak
2 f) 13) » T - ’
Xmin v lPH( 4)pn(pn( 4) KU ) {PH )J {pu(n)}

\pﬁ(ﬂ)pu(p“(m, Tmn)v( 2 ]yl |

v+1
f_{.-t +f4 +{?L boI0 >f ¢ M :;ip — ;I;mu. m s Y T4 2 TKHII
0 ' +IL1']L +f4 +I?L b0 >lyes Y QHm — Q;l;uu:- p» YU 7:1 Tm»u ’ (53)
q; = FJu107°(5,83+4,1U) p, +5.83S, ., Jul0®p,, (54)
gs =5,838 . Jul0®p,, (55)

roe S .. — 3DPEKTUBHASK MIoLaab SMUCCUUN U3 Pa3repMEeTU3NPOBAHHO-
ro o0opyaoBaHus (OMNpeaeasieTcsi ¢ YY4ETOM MAKCUMAIbHOMU
rouann CBO0OAHOM NOBEPXHOCTHU B 000PY10BAH UM Somp).
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' —6
Smux = mln{S{ﬁops szS/(\/'ISaS?’ 10 Py )}a (56)
| On+ 0 ,
(X =ming———2——¢, t_.—t';,
qvi6 N (57)
X
OTC. BBID . ? P Hl‘m:.m P
t4m 7Y =min tﬂHKBH[l_tUTC_t:(——t’ q[ﬁ Lore (5 (58)
+
g.c| L +minit, O Gy
QHI:IG
fen = 6 +
F\Ju10 ®(583+4,1U) p,
OTC | 4OTC. BLIO . ’ Q)[K{“"‘TP XK 4 XK OTC. 8LK LOTC. BLIO
Q| 14 + MmNl q}}m__* _Q4+Q4 Iy +44 4
BBHIO

* > (39)

F\Ju107(5,83+4,1U)p,

t .. — IUTMTEJBLHOCTb UCTIAPEHUS MTPOJIUBA N0CNAE OKOHYAHUSA UCTE-
yeHust xuakoro OXB.

Eciav npoavuB NpoUCXOAUT B 00BAJIOBKY, TO Tiowlaab npoJjusa F

COBMNageT C Maolaabo 00BaAJTOBKH, B MPOTUBHOM cJjydac IJ1oLLalb

MpOJIMBA ONPEACJISICTCA MO CAeAYIolLeH (hopMyJie:

|, O+
g.o| X+mindy, SH_THT
6
F = 13 .
0,05,
qg:‘?ﬁ tgm BbIO -+ Min fmc, H;"];m —Q4+(]fff+q2m thﬁt:lm_ RLIO
+ qliblﬁ
> (60)
0,05,
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— . ,
rllnm leH o1 —1'4 _I:im o _IUIL _[ >rl1um
C:(T T;um""T mm‘)\1
+mm{Q ol O -0, } | —ex PR
| {[QHL ( Ip ,HI ) [ p[ 2AHH.H” )
+
gy — Fu-104(583+4,1U) p,
+t{]IL _’4 _ﬁlm o _t:m. _t:
l“pH [uu., _f4 _r:I“L o “r{:ﬂ.‘ - f < f;tm
fi — TS fore >I4 +ﬂm “hlﬁ_‘-r{lll, +1
( \
| Co(Ts = Toaw + T3 = T (61)
Qm. (Qm Q;IF) —CXp|— -
2AHI~;H“
\ \ / ,
gy — FJu-10 ©(5,83+4,1U) p,
ruu. — I4 Hftm - +!{1]l +f
min Sunl(f.umum* f* t:nc* &“L HMG* I: )1
Ltuuu J

[ K K K CJ(T KMII +‘7:1 Klilll)
0' +(0*+05, - i - 0p )| 1-exp| — 1T

gy — FJu-10°(5,.83+4,1U) p, "(62)




Cepus 27 Bwnyck 2 157

B3
tITEI X

: . C T 7:(HI] T KHII
- +min{QT’;m.;, (Q:,—Qﬁm )}{I—exp[ A +|T4 - D]]]

npu f, 0 =1t >

2AHKHTI

+
~ Fu-10°(583+4,1U)p,

+f4 _&m mlﬁ_ ’ —f—f‘;.,

- pu 1, — 15 =15 ™0 -1
1y = min

= =< (63)

JIL. “b'ﬁ+t P+t

b > 18+ 1

Co (T2 = Taum +[74 = Taam)
[ are ( QX"’ )[I_EXD[ ZQHK,,-,,, ]B :

1.
a5 - FJu-10°(5.83+4.1U) p, y

OTC. RO

{

’ ! I
e S +lo H + 1y

’ OC. B LK LT
mlnsum(r_'umum* r, r{ﬂl." I4 f4 ' l'4)

frox = frax — 14 (64)

Lo — 11 | — 1
r:l _ HCTI i ’ (65)

(QTN;“Q;H;TD +Qx _Q;Kf)

c

44

1y =mins{x| 1—ex —CP(T ~ o +|E ) —lg =1y ~ 14
4 — D 2AH )‘4 f4 f4a ’ (66)

X

/

‘ OTC. BLID K LT LU U
MINSUM (£ 0o Loy 1600, 15, 14, 187, 1)

©  Odpopmacuue. 3A0 HTL ITb, 2010



1 58 CHOPHUK AOKYMEHTOB

O IL,>7T, wwm 1. >1T

BbLl pKHII ».7°? KHII KHI]
P4 0= Q) —q4t
0,0 B OCTIbHbIX C/TYUasiX, (67)
Koo da
P4 = Pram gy + F\Jul07(5,83+4,1U)p, (68)
Orc. BLIO
pgr{;. BLIO _ P : Q4_(, — ( 6 9)
Grore + FAL107°(5,83+4,1U) p,
_l_
I I'H1 R) v
~= — o y 70
Pa =Py P4[ P, ] (70)
I S
I Y TN T
P4 =Ps =Py (71)
3 Q,
R4 = BbIO 72
\ 4m p3® (72)
R;( _ i q:( mm:. e 3 l q:lﬂt. BbLIO (73)
\ T p:(U \ T pgn.. BhlﬁU
- |1 gy
Ry = == 74
\ T p4U (/4)
T
R4 = uy 7’ 75
\\ % p} (75)

R! =0,5JF, (76)
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R =0,5JS. (77)

2.3. OnpenensieTcst BbLICOTa UCTOUHUKA BbIOpOca /1 (M).
BbicoTa BbiOpoOca 3anaetcs paBpHoi (0, a npy HAJTMYUU OOBAJIOBKU —
BbICOTE O0OBAJIOBKU Hal YPOBHEM 3EMJIU.

3. ONNPEJEJEHUE MOJEU KOHUEHTPALIMU
U TOKCOJI03bI

3.1. 1ns ycnoBuid, B KOTOPbIX MPOUCXOAUT BbIOPOC, ONpeneisioTcs
LIEPOXOBATOCTb MOBEPXHOCTH Z,, KJIACC CTAOWJILHOCTH W BEJUUYUHDI
JUCTIEPCUU B 3aBUCUMOCTH OT PAaCCTOSIHUS X .

3.1.1. lepoxoBaTocTb MOBEPXHOCTH Z, onpeaensercs no tadn. |
NPUIOXKEeHUS 7 B 3aBUCUMOCTU OT TUNA MECTHOCTU, IA€ NMPOUCXOAUT
paccessHUue BbIOpoOcCa.

3.1.2. Knacc ctabuabHOCTHU atMocdepbl onpeaesieTcst no rads. 2
NPUIOXEHUS 7 B 3aBUCUMOCTU OT CKOPOCTHU BETPpa U MHTEHCUBHOCTH
TEMJOBOIO NMOTOKA y MOBEPXHOCTH (MHCOASIUUS U O0/TAUHOCTD).

Jlnsg pacueTa HAUXYALIErO BApUaHTa MPUHUMAETCS KJ1acC CTaOU/Tb-

HOCTU MHBEPCHUA U CKOPOCTh BeTpa | M/C.
3.1.3. BeanunHbl AUCNIEPCUU B 3aBUCUMOCTHU OT PACCTOSIHUSA X OI1-

peacISIIOTCS MO CACAYIOIUM QopMyiaM:

5 - Cx

= J140,0001x (78)

220,2-60+ x/U

’ . x/U =600
5, =% 220,2.60+600"
o,, x/U <600, (79)
o, =f (2, x)g(x), (80)
rcC

A,xB‘

g(x)= B (81)
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ln[C,xQ (l"l—szDz )] 2y < 0,1 M,

S (2, X)= (82)

Inf GxP /(1+C,x" )] 20> 0,1 M.

Koapduumentol 4, A,, B, B,,C,,C,, C,, D, D,, onpeaeasiorcsi no
TabJ1. 3 u 4 npunoxeHus 7.

BesinuunHa o, paccumtaHHas no ¢gopmynae (80), He 10JXKHa Mnpe-
BOCXOAWUTb BEJIUUUHbBI G,, YKa3aHHOM B TaOJ1. 5, €CJIM 3TO UMEET MECTO,
TO BMECTO BEJUUYMHBbI, paccUUTaHHON Nno ¢popmyne (80), cneayer UcC-
MOJ1b30BATh COOTBETCTBYIOLLEEC JAHHOMY KJ1aCCY CTAOU/IBHOCTH 3HA4e-
HUe U3 TadJl. ).

3.2. lns Kaxaoro M3 3ararnoB BbIOpoca Nno cueHapuio i onpeacis-
IOTCS MOJS9 KOHUEHTPAaLUMKU U MAKCUMAJIbHAs KOHLUEHTpaLUUs Ha OCH X.

3.2.1. KoHueHTpauusi npy npoxoxiaeHur neppuuHOro oo6J/aka Bbli-
YUCISIETCS M0 (POPMY.JIC

O

cf(xay&z'Jt): 8 3 Gj(x'}yjz'_!t)i
(gnR,-3+(2TC)2 00,0, (83)
2
(.)C—UI) y2
G,(x,y, 2, t)=¢€X
Xy 2 ) =expl == 5 202
X[ ex (z—h)2 +€X (Z+h)2 (84
P 20_2 P 20§ ;

Npu BbiduciaeHuu G (x, y, Z, 1), @ TAaKXe BO BCEX MOCAEAYIOLIMX pacye-
Tax U1l MTHOBEHHBIX BbIOPOCOB, MCMOJIb3YIOTCSl 3HAYEHUS G, G, O,
nocyuTaHHble No popmyiaam (78)—(80), ansi TOYKHU, IA€ HAXOOAUTCS
LeHTp obnaka. MakCcMMabHasi KOHUEHTPALLUS IPH MPOXOXIAEHUM Iep-
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BUYHOIro obJstaka HabJ1iogaeTca Ha ocu y = (), z = 0 B LleHTpe obJ1aka U
BbluUCJIsieTcsl MO PopMyJie

Cirax (X5 0, 0, t=x/U) = " 2Q3 G, (x), (85)
[5an3 +(2n)20,0,0, ]

GO ()C) = {GXD(— 21;22 ]} (86)

3.2.2. KoOHUEeHTpaums npu npoxoxiaceHUM BTOpUUHOTro odbiaka, 00-
pasylouerocs rnpu ucreyeHuu xujakoro OXB u3 paspyuieHHOro o6o-
pyIOBaHUSA, PacCYUTbIBACTCS MO (POPMYJIC

XK

qg G, (x, y, 2),
U(Qn(R,-’") +21t0y0z)
mkxm(tf") t>%
(%12 1)=1 o, (1) wmm rs% r>§+r,?" (87)
't X

J G3('x'ﬂy5 <s t)’x>xrp(t" )’

(21‘[( R* )2 XU + (2n)§ 6,0,0, }
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> 2 2
y (2-4h) (2+h)
G,(x,y, z)=exp exp +exp . (88
267 207 20? (88)
4, x\ )2 2( kN 12 108 ok Y g4
1074 (1) U +(8rC5 (1) U +107 (1) U

(89)

X (I)K): e — \ —
{

P 4nC3

MakcuManbHast KOHUEHTpALUs Ha MOBEPXHOCTU 3EMJIU INPH NPOXOXK -

AE€HUWH 3TOro obsiaKka HabA0AaeTCsd HAa OCHU y = 0, Z = 0 1 BBIYUCASIETCS 110

popmyJie

, 4

24, Gy (x). x <x,, (1)
U(Zn(Rﬁ“ ) +2n0,0, )

Crax (X, 0, 0) =

{ TTEAX

()

2t Gy (x), x> X, (1),

(ZR(R,?" )2 (U + (2n); 0,0,0, ]

3.2.3. KoHUeHTpauys npu NnpoxoxieHUU BTOPUYHOTro odsaka, 00-
pa3yloLIerocs npyv UcteueHun Xuakoro OXB u3 paspylueHHOro o0o-
PYAOBAHUY OCJAE OTCEUYECHUSI aBapUUHOTI0O yyacTtka o0opyaoBaHUA,
PACCYUTLIBAECTCS MO (popMyJie
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0, r<t”

OTC. BbLID

qj b, GH ('x! yﬂ z))
OTC. BLID
U(Zn(R, ) +2no,0, )

X
X< X (t‘”c ”"'6) HE>E" +—
U

¢ ™ (x, ¥, 2, 1) =410, x < xrp(t ‘“"6) npmStf*+—()—j-— O

X
mut>-—(—/—-+t +IUTC Bmﬁ’

OTC. BbID tm*c. BbIO

4 f
2TE(R,UTC libl6)2 OTC. HmﬁU_l_(zn)} 6. 6.6

X V=7

X

x(, (x, y, 2, =" ) X>X (t‘m “"'6) ur>t"r.

MakcuManbHast KOHUEHTpaUus Ha MOBEPXHOCTU 3eMJIU MPU MPO-
XOXAEHUU ITOro ods1aka Hao1aeTcst Ha ocu y =0, 7 = 0 U BbIYUCISA-
eTCq no popmyJie

2qcm: BbIO
5 Go(X),xgxrp(ff Bbﬁ)
U(zn(Rf"“' “"'6) +2n0y0z)
C%Bmﬁ (x, 0. 0): Zq(m: Bblﬁ U[L BbIO 3 y (92)
2 h
2 RO ™) 70 1 (21)2 6,0,0,
xGy(x), X > X, (t‘m ""'6).
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3.2.4. KOHUEHTpaLus nNpyv NpoxXoXXA€HUU BTOPUUYHOTO 00J1aKa, 00-
pa3ylouerocst npu UuctedyeHUH razooopazHoro OXB u3 paspylieHHOro
000py0BaHUS NPU HAJTUYUHM TNTPOJIMBA, pACCYUTBIBaeTCs no GopMy.Jic

0, t <t 4170
:
.qzt Gy (x, y, 2),
| U(zn(R;) +2n0ycz)

X
xS (1) me> 4170 =
U
q . 1 X
¢ (x, 9,2, 1)=1310, x<x, (tf ) Apu £ <X 17 0 +-J (93)
X X OTC. BbIO r
WINnE > —+1 +1; +1;
U { i !
gil;

. BbIO
: G,(x, y, 2, 1= = 1™™°),

2
2n(R_,-r) tU+(2n)20,0,0,
OTC. BbIO

x:>xm(f,-r) Me>t" +1, .

MakcuMaibHast KOHUCHTPAUUS Ha NMOBEPXHOCTH 3EMAH TIPH NPO-
XOXX/JE€HHMH 3TOro odJiaka HaoutonaeTcst Ha ocu y =0, 7z =0 ¥ BbIUKUCIISI-
CTCsI Mo (PpopMYyJie

Gy (x), x< x, (t}r)
¢ (X, 0, 0) = U[ )

I Max

(94)

2 L G, (x),x>xm(t{).
21c(Rf) t;U+(2n)20,0,0,
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3.2.5. KoHueHTpauus npu npoxoxiaeHUM BTOPUYHOTO obJiaka, 00-
pa3yloLlerocs nNpyu ucreyeHuu razoodpasHoro OXB u3 paspyuieHHOro
00OpYJOBaHUS B OTCYTCTBUE MPOJUBA, PACCYUTBLIBACTCS MO (popMyJie

0, t<t*+1 +17™0

't

G, (x. . 2).
U(2n(R, ) +2n0,0 )

X
x.<..xm(t )nt>t S R el St
U
X
0, x < x, (£7) mpu £ < ¥ 44 +17 ™0 + =
(X, y, 7, )= U (95)
X
W 1> 2 (27
QerfrH
) 3 X
2n(R,.““) t"'U+(2n)20,0,0,

xG (x v, 1=t =t -t “"‘"6),

x> x () Wt > 1 +1] +17"0,

MakcuMalbHas KOHLIEHTPALIUS Ha NMOBEPXHOCTU 3EMJIU TIPU TIPO-
XOXJIEHUH 3TOro obJsiaka Habnwonaetrcss Haocu y =0, z =0 u1 BBIYUCISI-
eTcs 1o popmyJie

2% Go(x), x<x, (tf” )
U(2n(&m) +2n0y0z)
Cimax (X, 0, 0)= o (96)
24; 1 ; G, (x),x>xrp(tfr”).

27t(1'2,-""I )2 t"'U+(2rn)20,0,0,
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3.2.6. KoHueHTpauus npy MpoxoxiaeHUM BTOPUUHOTo 001aka, 00-
pasytougerocs npy ucrnapeHu OXB u3 nposivBa, pacCUMTHLIBAETCS MO

(hbopMyie

X I r OTC. BbIO
0, t<t™+1 +1," +1;

H

q," G (
H x1 yﬁ Z)a
2" /p!! +2nlo o,
X
xS (1) M2 B+ 1] 1 470 2
X
0, x < x, ( )nput<t +t + ”"‘6+U
06y, 3 0= 97)

OTC. BbIO

X
WIKE > —+1" +1 +1 +5"+ 1
U

qfu 4 f'”

X

3
29" [p! + (2r)20,0,0,

XU (x Y, Z, [— t —f —I tcm, liblﬁ)’
x>xm (tf”) Ul 2{;"( +t;' +tf_”’1 +t;;1Tc. umﬁ.

MakKcuManbHasi KOHUEHTpALMsI HA TTOBEPXHOCTU 3EMJIU TPU TTPO-
XOXXIAEHWHU 3TOro o01aka Haosoaaercst Ha ocH y =0, z =0 U paccuyuThl-
BacTCs no popmye

2q; ’
e (X, 0, 0) S o+ 2mo,0 0 o)
Cfnm JC, y — H. U (98)
2 ftr' H
1 3 Gy (x), x> x, (t,- )

2g't" [ pf + (2n)20,0,0,
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3.2.7. KoHueHTpaLlusi npy NMpoxoxXaeHUU BTOPUYHOro odaka, oopasy-
lotterocst npu ucnapeHM OXB U3 eMKoCTH, BLIYUCTSETCS MO (pOpMyne

O, [ < ffx + ff.r + [f.m + t’_" 4 t;iﬂ‘C. BLIO

c

q." G
' - X, ¥V, <),
2g /5 +2nUo 0, 1 )
w6 X
xgxrp(tf)M[Z[f.{_t;_l_rfm_}_t Imcrnﬁ_'__l}_
; - X
0, JCSXFD (f:') npnt<t;'< +[; +tr'rH +f +t(m, Hbl6+_(7
c;i(x, 5,2, 1)= N (99)
Wi 1 > o+ R A R ¥ AR AL SN
C.C
Cr!
qdi!; : “
2gtS /ps +(2n)2 6,0,0,

XG, (X, y, 2, 1=1 ] =" =1} =170 ),

.x>xm(t )Hf)t +f _|_t +t +t01’b Bhl('

MakcuManbHasg KOHLIEHTpaUUs Ha MOBEPXHOCTH 3CMJIU TIPH MPO-
XOXIAEeHUU 3TOro odbnaka Habnoaaercsi Haocu y =0, 2 =0 1 pacCUUTDI-
BAcTCA o popMmyJe

x, 0, 0)= " a (100)

Cimax (
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3.3. OnpenensieTca MakCMMaJlbHO BO3MOXHAas KOHUEHTPAUXs Ha
PACCTOSSHUU X OT MECTA aBapUU IpPH [-M CLUECHAPUMU:

CF]]HK — max (c C}K c{}'l'ﬁ. BLIO ’ C[" CI'H CH CL'.' )- ( ] Ol )

i fmax ? Timax ? Timax TMAX * Timax ? Timax ? timax
KOHUEHTpaLUs B TOYKE B MOMEHT BpPEMEHMU I OMpeacasieTcd Mo
hopmye
1<, B0 ' ; '
c=C+¢"+¢"""+c +¢"+C' +C. (102)
3.4. OnpeaensieTcsl NoJjie TOKCO/103bl.

3.4.1. Cocrasasioliasi TOKCOA03bl NPU NMPOXOXKACHUN NMEPBUYHOTO
obs1aka

(2n)2 0,
D (x,y,2)= : 0,(2n) g“‘ G,(x,y,z). (103)
Ul -nR’ +(2n)26,0,0.
3 . <

MakcuManbHasi coctapisiionlasl TOKCOA03bl HA NMOBEPXHOCTHU 3EM-
JIX IPU MIPOXOXIAEHHMHU NEPBUYHOIO obJ1aka HabJitoaaeTcst Ha ocu y = (),
z = 0 v cocraasier

|
20 (2n): 0,

Ul °x 3+(27t)20' G0
3 R B S et
3.4.2. Cocranasiioliasi TOKCO/103bl ITPU NPOXOKAECHUHU BTOPUYHOTO

00J1aKa, o0OpasyroLerocs npu ucteueHuu xuakoro OXB 3 paspyLieH-

HOro o0opyaoBaHUs, paBHa

D

{ 16X

(x.0,0)= G, (x). (109
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q, mm{zf , t:H(C"}_ G, (x, ¥, 2), x<x,, (tf")
U(2n(R’."‘) +2n0y0z)

]

g*(2n)2 0 _min{t*, ¢t .
D;)K (xa YV, Z): ( ) - { e } *GH (x, V, Z), (105)

3
U[zn(R,.* )2 t*U +(2n)206,0,0, )

MakcHuMasibHasg COCTaBASIOAs TOKCOAO3bl HA MOBEPXHOCTH 3EMJIU
MPU NPOXOXKACHHUU ITOro obsaka Hadmogaercs Haocn y =0, 2 =0 U
COCTaBJISICT

ZQE)K min{tﬁxﬂ tjxcn}
U(2n(R*) +2n0,0,)

Gy(x), x<x, (1)

|

D

I max

x,0,0)= | (106)
( ) 2q” (2m)2 o, min{t;‘“, 3

) 3 M”} G(](x),x>xm(tf“).
U(Zn(&*) ;U +(2m)? chycz)

3.4.3. CocTapisollas TOKCOA03bl MPU MPOXOXIEHUU BTOPUUYHOTO
obsaka, oopasytrolierocst npu ucreueHUH xXuaxkoro OXB mu3 pa3pylieH-
HOTO 00OpYyAOBaHUS MOCE OTCEYEHUsI aBAPUMHOIO y4yacTKa, paBHa
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OTC. BbIO O1C. 1ibID

g mm{t , mlnsum{tm”, *}}

— X

U (2n( R0 )2 +216,0, )

XGH (x, y, Z)’ x< X (t{IlL HHG)

l);rll:. BLIO .V, — 107
(x y Z) q?'m_ BbIG (2n);lg O, mln{ti.ﬂt thﬁ, rnjnSUm{thuI » I}K }} (107)

X

3
U(Q‘rt( R'LHL BLIO )2 t;]-ru_ BLI0 U + (2 TC)j O-x O-y 03_ ]

OTC. BLIO )

XGH ('x" Vs z)’ X > xtp (tr

MakcHuManbHasi COCTaB/ISIOLIAST TOKCO/103bl HA MOBEPXHOCTU 3EM-
JIU MIPU MPOXOXIAECHUHU 3TOro obsaka Habdaogaetrcsi Haocu y =0, 7z =10
1M COCTABJISIET

2q;.ll-u. BLIO mm{t““' 131> 163 mlnSum{tJM , I)K }}
U(2n(R™") +2n0,0.

vaU( ) < x (tmt uhlﬁ)

D (x, 0,0 "
(x ) 2quu, 31,10 (2’,[); G, rnln{t(m umﬁ’ I]‘Iinsum{tm‘n, ; }} ( )

3
U(zn ( &]m' Bbi0 )2 r;n‘c. BbLIO U + (2 TC)E Gx Gy GZ )

XGU(X), x> X (tmc thﬁ)'

X
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3.4.4. CocTtapnsiiollasd TOKCOA03bl MMPU NMPOXOXKIACHUU BTOPUYHOIO
obJs1aka, obpasylolierocst npu ucreueHMHU razooopasHoro OXB u3 pas-
pyuwicHHOro o0OpyaoBaHUs 10 UCNIApEHUs NPOJiuBa, paBHa

}l( tnﬂ: BbIO

I . :
g, mm{ : mmsum{twn, ot }}

X
U(zn(R,, ) +2n0,0,

XG, (X, y,7), x< X, (t;")

D (x,y.7)=
o2 q: (27‘5)I 20, mm{t,, mmsum{tmn, 1", tf“‘“"'ﬁ}} 1)

X
3
U (ZR(R,T ) t!U+(2n)26,0,0, ]

xG, (x, y, 2), x>x,, (t,.r).

MakcumMalibHasi COCTaBASsIOILAs TOKCOJ03bl HA NMOBEPXHOCTU 3eM-
JIX TIPU NMPOXOXKACHUU ITOro 00J1aka Habatonaercst Haocu y =0, =0
U COCTaBJsIET

2q; mm{t', mmsum{r 1o "h'ﬁ}}

{ IKCIE? : 3 r

U (2n( R )2 +2n0 0. )

xGy(x), x<x (r)
D .. (x,0 0)= |

2q; (275)"5 C. min{t;‘, minsum {tmn, SN A 0 }}

U[zn(R ) 1 U+(21t);-c 6,0 ]

xG, (x), x>x,, (t,." )

(110)

X
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3.4.5. Cocraisiioilnasi TOKCO03bl NMPU MPOXOXKIAEHUU BTOPUUHOTO
o0s1aka, odpasytollerocs npyv UCTeueHMu razoodopasHoro OXB u3 pas-
PYLUEHHOro 000pyaoBaHWs MOCJe UcCmapeHus MNMpoJanBa, paBHa

fq;_” min {I;‘H’ n-nnbu]‘n{[Jm”?r :’K’ I:)'II:. H-hlﬁ, t,] }}x
U(2n(R") +2m0,0.)
IXGH (x& Vs Z)‘ XS x ([“')
A 1}
f (x Y Z) qu (27[)% O_x mi]‘l{t;“’ mmsum{tmu, f}{(’ t:]]L_ IihlG, t;- }} ( )
X

N2 3
U(2n(R,.'“) ("U +(2n)20,0,0. )
xG, (X, y, 2), x>x,(1").
MakcumajbHas COCTABJIAIOLIAN TOKCOAO3bl HA INMOBCPXHOCTHU 3CM-

JIU TIPH NPOXOXACHHUH 3TOro obsaka Hadmoaaetcst Haocu y =0, z=0
M COCTaBASIET

2q." mm{t,.'", minsum {t.m, O e rf}}
X

U (2n( R" )2 +216,0. )

XGy(x), x<x,(5")
D" (x,0,0)= | (112)

{ ITEAX .
y 4 IC. BLIO |
(ForP ot

2¢"(2n)2 0, min{z;'"", mmsum{tm,, i , 1 }}
U(2n( R™) 1MU + (21)26.0,0, ]

xGy(x), x>x,(1™)

X
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3.4.6. CocTapsiiolasi TOKCOA03b! MPU NMPOXOXKIAEHUU BTOPUUYHOTIO
obsaka, obpasyrouierocs npm ucnapeHuu OXB U3 nposimBa, paBHa

}K ﬁ:m: BLIO rr tm

q. mm{t, , mmsum{l‘;,.m..a G s }}
2q;' /p; +2nUo,0,

xG, (x, ¥, 2), x<x, (t,-“)

X

(113)

jKLH’I’I Y Uy

3
(2(}, t!'/p +(2n)26,0,0 ]

xG, (x,y,2), x>x, (t}" )

H _ I
D (x, v, 2)= g (2n)2 o, min{rf”, mmsum{r SN A A r,.””‘}}
X

MakcuMajibHasi COCTaBJSIOLIAdg TOKCOA03b! HA MOBEPXHOCTHU 3€EM-
JI TIPH NMPOXOXAEHWUU 3TOro odsiaka Habmogaercss Haocuy =0,z=0
U COCTaABJSICT

e )]

! [

2q; mm{t, : mmsum{t

Ken ?

X
2q" /p! +2nlUo 0.

xG, (x), x<x, (tf.“ )

. 114
Dfrnax (x O 0) zqn (2n)2(5 mln{f, 1 mlnsum{f X ot BLIO f tm } ( )

ken? : T 7

X

3
U [qu"ff" /p!+(2n)20.0,0. )
xG, (x), x>x,(1"').

3.4.7. CocTapisitoliasl TOKCOA03bl NPU MPOXOXJIECHUHU BTOPUUYHOTIO
oOJiaka, oOpasytouierocst npu mcrnapeHum OXB 13 eMKocTH, paBHa
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CBBIO 4T 4TH 4H
q: mm{t, : mmsum{tmn, SR PR R R # }}

29! /pi +2nUo 0,
xG, (x, ¥, 7), x<Xx,, (tf)

X

{ JKCIL ? : > 7 i

. B |
D (x, v, 2)= g (2n)o, mm{z‘, mmsum{t A A N A ’r‘u}}
X

3

U| 24t /p; +(2r)? 5,0,0,

xG, (X, ¥, 2), x>x,(t). (115)

MakcuMalibHasi COCTaBJSIOLIAs] TOKCOA03bl HA NMOBEPXHOCTU 3EM-
JIM TIPU NPOXOXACHUH 3TOro oods1aka Haoawaaetcss Haocu y =0, z=10
N COCTABASIET

2q° mm{t‘, mmsum{tﬂ_ﬂI N AN e B0 A P }}

X
2q° /pt +2n Uo,o,

xGy (x), x<x,, (ff)

Dioun (X, 0, 0) = 2q; (2n)£0 mm{t‘, mmsum{t AN A N b ﬂ"}}

JI\LII"I’J LR A

3
(261, i/ /p; +(2r)2 0,0,0, J

xGy(x), x>x, (If). (116)

X

3.5. OnpenessieTcss MakCUMalbHasi TOKCO/103a Ha paCCTOSSHUMU X OT
MECTa aBapHuH Mpu (-M CLICHAPUH:

D™ =D _ +D* +D""™ 4D  +D" +D' +D . (117)

{ITEX { ITELX
3.6. CpaBHEHHEM C MOPOroBbIMM U CMEPTEJIBHBIMU TOKCOO03aMH

(CM. TabJ1. 7 NPpUIIOXKEHUS 7) ONpeacIsitoTCHd pacCTOSAHUS, COOTBETCTBY -
IOLLIUE CMEPTEJIBHOMY MOPaXEHUIO U NTOPOroBOMY BO3AEHUCTBUIO.
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Hpuaoxncenue 1

BO3MOXKHbBIE KOHO®UT'YPALIUUA ObOPYAOBAHHUA
U CXEMDbI EI'O PASPYUHIEHHWUA

. [1st eMKOCTU ¢ ra3oM MU XKUAKOHU $a30M BO3ZMOXHO MFHOBEH -
HOE pa3pylueHue (pa3pbiB) EMKOCTHU U BbIOPOC BCEIO COAECPKUMOIo B
OKpyXatouwyto cpeay (cueHapuit | uam 3) (puc. | u 2).

2. J1ns eMKOCTH C ra3oM WU XUAKOM (pa30i BO3MOXHO 00pa3oBa-
HUE OTBEPCTUS pa3repMeTHU3aluU B CTEHKE EMKOCTU U MOCAEAYIOLLEE
UCTCUYEHHE ra3a v (MIn) XKMUAKOCTH B OKPYXAIOLLYI0 cpeay (CueHapui 2
nau 4). Ilpu pasrepmeTusalMm eMKOCTHU € XUAKOK (ha30il BOZMOXHO
00pa30BaAHUE OTBEPCTUSN KAK BblLLUE, TAK U HUXKE YPOBHS XUAKOCTHU
(puc. 3-95).

3. 1st eMKOCTH € ra3oM uiud XuaKoi pa3oi ¢ npucocanHEeHHbIM
TpyOOIpOBOAOM BO3MOXHO 00pa3oBaHUE OTBEPCTUS pa3repMeTHU3aLLUM
B CTEHKE TpyOdonposoaa AuOO0 NOJIHbIA pa3pbiB TPYOONPOBOAA HA HE-
KOTOPOM PACCTOSIHUM OT eMKOCTHU (cueHapui 2 uiau 4). [lpu 3tom Tpy-
OOINpPoOBOA MOXET ObITb OCHALLCH 3aluparolied apMaTypou, Koropas
[IpU cpadaTbIBAHUM U3OJIMPYET PA3repMETU3IUPOBAHHDBIN (pa3pylUeH-
HbIM) y4aCTOK TPYyOOIMpoBOaAa OT EMKOCTHU. B 3TOM cilyyae B OKpyXKato-
LLYIO CPEAY NMOCTYNAaroT ra3d u (M) XUAKOCTb U (MJIH) ABYX(PaA3HbIH
110TOK. Ha puc. 6 u 7 oTcekaeMblii y4acTOK aBapyMMHOIro TpyoonpoBo-
Aa 0003Ha4YeH / 1 pacnoJioXeEH CripaBa OT 3aBUXKU, KOTOpasi, B CBOIO
ouepeilb, pacilojioXkeHa Ha TpyoOoIIpoBOAE OKOJIO EMKOCTH.

4. J11s1 TpyOOnpoBoaa € ra3oM UK XUIAKOM (PA30M ¢ HArHETalOLUM
KOMITPECCOPOM UJIM HACOCOM BO3MOXKHO 00pa3oBaHMUE OTBEPCTHUS pa3-
repMeTU3alium B CTEHKE TPpyoOnpoBoaa JUM0OO NOJIHbIU pa3pbiB TPYOO-
[MPOBO/a Ha HEKOTOPOM PACCTOSIHUU OT EMKOCTU (CueHapuu 2 unu 4).
[1pu 5TOM TPYOONPOBOIA MOXET ObLITH OCHALLEH 3alupaloiled apMary-
pOH, KOTOpas rnpu cpabarbiIBAHUU U30JIUPYET Pa3repMeTU3IUPOBAHHBIU
(pa3pyLUE€HHbIM) y4acTOK TpyOONMpoBOaa OT EMKOCTU. B 3TOM ciyyae B
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OKPYXAaIOLLYIO Cpeay NOCTYNAaKT ra3 U (MIn) XUAKOCTbL U (U} IBYX-
¢pa3HbIil noTok. Ha puc. 8 1 9 orcekaeMblil yyaCTOK aBapUMHOTO TPY-
OornpoBojaa 0o003HayeH [/ ¥ pacnoIoKEH CrpaBa OT 3a/IBUXKH, KOTO-

pas, B CBOIO oUuepeldb, PacnoloxeHa Ha TpybornpoBoAe OKOJIO KOMII-
peccopa (Hacoca).

Puc. 2. MruoseHHoOe pa3pylieHue eMKOCTH € XHUAKOoU (a3oii

© Odopraenue. 3A0 HTU 1Tk, 2010



178 CHOPHHK JOKYMEHTOB

--------
---------
----------
----------
-----------
------------
------------
------------
------------
--------------
--------------
---------------
pppppppppppppppp
..................
------------------
llllllllllllllllllll
....................
---------------------
ppppppppppppppppppppp
lllllllllllllllllllll
lllllllllllllllllllll
!!!!!!!!!!!!!!!!!!
lllllllllllllllllll
lllllllllllllllllllll
ppppppppppppppppppppp
--------------------
------------------
llllllllllllllllll
!!!!!!!!!!!!!!!!!
. = =

llllllllllll
lllllllll
-----

Puc. 5. Pasrepmerusanmsi eMKOCTH € XHAKON (PA30N HUXKE YPOBHS XHIIKOCTH
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Puc. 6. PazrepMmernsaiiusa Tpybornpopoaa ¢ ra3oM, npucocanHeHHOTo
K eMKOCTH (] — oTcekaeMbIl y4acToK aBapuiiHOro tpyoonposona)

Puc. 7. PazrepmeTusauus tpybonpoBoaa ¢ Xuakon (pa3oi, NpUCOEANHEHHOTO
K eMKOCTH (/ — oTCceKaeMblid y4acTOK aBapUiHOIro Tpybonposoaa)

----------
llllllllll
llllllllllllllllllllllll

|||||||||||||||
llllllllllllllll
rrrrrrrrrrrrrrrrr
|||||||||||||||||
llllllllllllllll
|||||||||||||||||
rrrrrrrrrrrrrrrrr
rrrrrrrrrrrrrrrrr
rrrrrrrrrrrrrrrrr

!!!!!!!!!!!!!!!!

llllllllllllllll
IIIIIIIIIIIIIII
llllllllllllll

llllllllllll

lllllllllll
llllllllll
IIIIIIIIIIII
lllllllll
llllllllll
llllllllll

llllllll
llllllll
llllll
llllll
-----
lllll
lllll
lllll
.

Puc. 8. PasrepMeTu3auus TpyoonpoBoaa ¢ ra3oM, NnpucoeIuHEeHHOIro
K KoMnpeccopy (/ — oTcexkacMbIi y4acTOK aBapuiHOro Tpybonposoaa)
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Puc. 9. Pasrepmerusauusa tpydbonposoaa ¢ XUAKON Pa3oun, NpUCOCAMHEHHOI0
K Hacocy (/ — OoTceKaeMbld y4aCcTOK aBapUHAHOro TpyooIipoBoaa)
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Hpuioncenue 2

BO3IMOXHbBIE CTAINUU PASBUTUHA ABAPUN

B obuieM ciydyae MOXHO BblAEJIUThL BOCEMb BO3MOXHbIX CTaaui
pa3BUTUA aBapUMUHOU CUTYALIUU:

pa3pyliueHue o00pyaoBaHUAg U 00pa3oBaHUE MEPBUYHOrO 001aKa;

UCTEYEHUE XUIAKON (a3bl 10 OTCCUYEHUST aBAPUMHOIO y4yacTKa;

UCTEYEHHE XHIAKOM (ha3bl U3 aBAPUMHOINO YyYaCTKa MOCJIE €0 OTCEYEHMUS;

UCTCUYEHMUE ra3a Nnpu HAJIUYUU NPOJIUBA XUJAKOM (pa3bl U UCTape-
HUE C NPOJIMBA;

UCTEYCHUE ra3a U3 pas3pyLicHHOro ooopyaoBaHus NP OTCYTCTBUU
NMpoOJMUBa XUIKOWU (ha3bl;

UcrapeHue ¢ nposanBa rnpu OTCYTCTBUU UCTEUEHUSA XHUIAKOCTU HUITU
rasa U3 pa3pyLieHHOro o0opya1oBaHUA;

UCcrapeHme U3 eMKOCTH NMPU OTCYTCTBUU NMPOJIUBA;

JJMKBUJIALUUS aBapun (JIMKBUIALIUS OTBEPCTUS pa3repMeTU3aLmu U
MpoJiuBa).

Kaxnast n3 BbllIenepeYruCIAeHHbIX CTaAUW BHOCUT CBOW BKJIal B
CYMMAapHY10 Maccy BbioOpoca OXB.

B 3aBUCUMOCTH OT cLueHapusi, KOHPUrypalumuu o0OpyloBaHUS, Xa-
pakTepa pa3pyilecHust, CBOMCTB OXB v aeicTBuii No AMKBUAALIMU aBa-
PUU OTAEJbHbIE ITAlbl U3 NMPUBEAECHHBIX BbILUE MOTI'YT JUOO NMPUCYT-
CTBOBATh, JIMDO OTCYTCTBOBATHL B TOM UJIX UHOW aBAPUNHON CUTYALIUU.

[lpeanonaraercsi, yTO Ha KaXaA0M CTaaAUU NMPOLIECC MPOTEKAET CTA-
LIMOHAPHO.

PeKoOMeHaaluMu 1o yuyeTy HeCTauMOHaPHbIX YP(EKTOB JaHbl B NPU-
JIOXKECHUMU ).

Cuenapmnii 1 (puc. 1 npuinoxenus 1)

PazpylwieHue odopyaoBaHusl ¢ BLIOpocoM Bcero oobemMa OXB, 00-
pa30BaHHWE NEPBUYHOTO 001aKa, paccesiHUE NEPBUYHOTO 00s1aKa U BO3-
NEUCTBUEC HA OKPYXAIOLLYIO CPEAaY.
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Cuenapui 2 (puc. 3, 6, 8 npuioxenns 1)

PazpyuieHue o0Opya1oBaHUsI U UCTEYEHHUE ra3a U3 pa3pylieHHOro
O0OpYyaAOBaHUSA ITPU OTCYTCTBUM TPOJAUBA XHUIKOK (pa3bl; paccesHUE
00J1aKka 1 BO3/IEMCTBUE Ha OKPYXKAIOLLYIO CPELY.

[1py ucTeueHMM ra3a M3 pa3pyLICHHOro TpyooIpoBOAa BO3MOXHO
orcedeHue (JIMOO B pe3yabrare UCIMOJIb30BaHUA 3aluparollc apMary-
pbl, JIMOO B pe3yJibTaTe OCTAaHOBKHU KOMIipeccopoB, noaaromx OXB B
TPyOONnpoBO/, JIMOO B pe3yJbTaTe U TOrO U APYroro) aBapumuHoOro yya-
cTkKa Tpyoonposoaa U ucrteyueHue OXB u3 Hero. Ilpu 3ToM Takxe 00-
pa3yeTcsl 00J1aK0, KOTOPOE pacCeUBAETCs B arMocepe U BO3ACHCTBY-
€T Ha OKPYXAaloLlylo Cpeny.

B0O3MOXHO rnpekpalleHue aBapuyu NyTeM JIMKBUIALMU OTBEPCTUS
pa3repMeTH3aLmm.

Cuenapnii 3 (puc. 2 npuaoxenus 1)

PaspyuwieHue odopyaoBaHusi ¢ xuakum OXB, BbiOpoc OXB B ok-
PYKAIOLLYIO Cpeay, MPU HATUYUU NEeperpesa y XXuUIAKon ¢a3bl BO3MOX-
HO €e BCKUIlIaHUe ¢ o0pazoBaHHUeM B aTMOcdepe ra3okaresibHOro oo-
Jaka. Yacrtb XuakKoHn (pa3sl MOXET NMPOJUTLCH Ha MOACTUNAIOLLYIO [10-
BEPXHOCTb — JIMOO B O0BAJIOBKY, JIMOO HA HEOINPAHUUYEHHYIO IJ10oLlaab.
ECian XUAKOCTb MPHU 3TOM UMEET TEMIIEPATYPY KUITEHUH MEHDLLLIC TEM-
rneparypbl MOBEPXHOCTU, TO MPOU3ONAET BCKUIMAHUE XKXUIAKOCTU TMPHU
€€ COMPUKOCHOBEHUU C MOACTUNAIOLLECH NMOBEPXHOCTHIO. M3 razoBou
(hba3bl, coaepxasuienucss B 000pyaoBaHUMU, U3 00OPA3OBABIUECUCS TIPU
BCKMIMaHUM 3a cYeT neperpeBa XMUAKOW a3kl razokarnejbHOU (pasbl U
13 rasa, oopasylolerocst npyu KMNeHUu nposnBa, oopasyercs nepsuy-
HOE 00J1aKO, KOTOPOE pacceuBaeTcsl B aTMoc(hepe N BO3AEUCTBYET Ha
OKPYXAIOLLLYyIO Cpeiy.

M3 npoausa npoucxoaut ncnapenue OXB, B pe3yabrare yero oo-
pa3yeTcsl BTOPUYHOE 00J1aKO, KOTOPOE TAKXKE pacCeUBaACTCsl B aTMOC-
(bepe U BO3ACHUCTBYET HA OKPYXKAIOLLYIO Cpeay.

Bo3MoOXHO npekpauieHue aBapmMu rnyreM JUKBUAaALMY MPOJIUBA.
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Cuenapwit 4. ABapum Ha eMKOCTH (puc. 4 v 5 npuiaoxxenns 1)

Pa3pyuieHue 000JI04KH €MKOCTH BbILLIE YPOBHS XHUIAKOCTH U [UTHU-
TEJIbHOE UCTCUEHUE ra3a U3 pa3pyLLEHHOro o00opyaA0BaHUS IMPHU OTCYT-
CTBHUMU MNPOJIUBA XUIKOH (Pha3bl (€CAU XUAKOCTbL HAXOAUTCS B reperpe-
TOM COCTOSIHUH, TO MPOUCXOAUT BCKUMAHUE XHUAKOCTHU, B pe3vyJibTare
KOTOpPOro B JAOMNOJIHEHUE K ra3oBo# (ase, coaecpxaliemcss B eMKOCTU
Ha MOMEHT Hauajia aBapuu, 100aBUTCS razosast paza, odbpasoBaBlLasi-
CSl TIPpU KHUTNEHUU), paccesiHue ra3zoBoro obsiaka OXB (BTopuuHOro) m
BO3AECUCTBUE €r0 HA OKpYXaAlolylo cpeay. Bo3MOXHO npekpaluecHUue
aBapuy NyTeEM JIMKBUIALIMMU OTBEPCTUS pa3repMeTHU3aLuu.

PaspyuieHue 000/104KHM EMKOCTH HUXE YPOBHS XHUAKOCTU U UCTE-
YeHHUe XUAKOH (pa3bl U3 pa3pyLieHHOro ooopyaoBaHUsl, 00Opa3oBaHUE
NMpoJMuBa Ha MECTE BbIOpoOCa.

EC/IM XHUAKOCTb B EMKOCTH HAXOAUIACH B NEperpeToM COCTOSIHUMU,
TO MPOUCXOANUT BCKUMTAHHUE XHUIKOCTH Cpa3y MocJie €€ BbIOpoca U3 eM-
KOCTH U oDpasoBaHue B aTMocdepe razokanenbHOM B3BeCH. 3aTeM
[IPOUCXOAUT KHUMEHUE XKUAKOHN (pa3bl (TOM €€ YacTH, YTO HE YYaCTBO-
BaJ1a B )OPMUPOBAHWHU ra3okarnesbHOU B3BeCH B aTtMocdepe) Nnpu npo-
JIMBE €€ Ha rnoacTuaalLyo noBepxHoCTh. [1pu 3ToM U3 rasa, obpa3o-
BaBLUETOCS MPU KUIMMEHUU TMPOJIUBA, a TAKXKE U3 ra3okKanejJbHON B3BeE-
CU BbIOpOCA, NMOCTYIIUBLIECIO U3 EMKOCTU B aTMoCcdepy 3a BpeMs
KUTICHUSA NPOoSanBa, GOPMUPYETCS NEPBUUHOE 00/1aKO, KOTOPOE pac-
ceuBaeTcsi B atMocdepe U BO3AEHCTBYCT Ha OKPYKAIOLLLYIO Ccpeay.

[Tpononxalomuncsa (eciu He BCA XUakast ¢pasza, pacroyioxXeHHas
BbILLIC YPOBHS OTBEPCTUS pa3repMeTU3aliuy, Obl1a BbIOpoLieHa u3 010-
Ka 3a BpeMs GOPMHUPOBAHUS NMEPBUYHOrO 00Jaka) BbIOpOC XMAKOM
(pa3bl UIACT B NMPOJIUB, C TOBEPXHOCTH KOTOPOro NMPOMUCXOAUT UCTape-
Hue OXB.

[1py ucTeyeHUH neperpeTomn XUIKOCTU MPOJOJXKAIUUNCS BbIO-
POC XUAKOH Pa3bl TAKXKE BCKUMACT [0 BbINMAACHUSA Ha 3¢MJII0, 00pa3ys
B atMocpepe raszokaneibHyro B3pech OXB. [lpu 3TtoM B atMocdepe
obpasyeTcss BTOpUYHOE 001ako OXB, cocrositiee U3 razoodbpa3Horo
OXB, ucnapusiuerocsi ¢ nposivBa, U (Mpy BuIOpoCE NeperpeTom Xui-
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KOCTH) U3 razokanejbHOMU B3BECH, OOpasyloLencss npu BCKUIMMaHUK
OXB cpa3y nocae BbiOpoca. Takoe BropuuyHoe o0a1ako oyaer popmn-
POBATHLCS HA MECTE aBaApUU A0 TEX 1OP, NOoKa OyAeT CYLIECTBOBATh BO3-
MOXHOCTb BbIOpOCa XUAKOM (ha3bl, T. €. 10 MOMEHTA BbIOpOca U3 000-
PYAOBAHWUS BCEH XUAKOM (pa3bl, HAXOAMBLUEHUCS BbILLUE YPOBHS pa3rep-
meTulaumu. IlpuyemMm ecamy B eMKOCTU HAxoAMaacChb neperperas
XHIKOCTb U €CJIN AABJIEHUE B EMKOCTU MOIJIO ONYCTUTBC HUXKE 1aB-
NEHUS HacbileHHoro napa OXB, cOOTBETCTBYIOLIECTO TEMIIEpATYpE B
EMKOCTH, TO I10 MEPE BbLITEKAHHUS €€ U3 EMKOCTHU BO3MOXHO U BCKHITA-
Hue neperperoro OXB B camou eMKOCTH.

[locse okoH4YaHUus BbIOpOCcA KUMAKOU (pasbl U3 EMKOCTH HAYMHAET-
Csl UCTEUYEHUE ra3oBOM (paldbi U3 HEE 3a CUET HAJTIUUUA U3ObLITOUHOTO
NAaBJIeHUS! B eMKOCTHU. [1pu 3TOM Ha cTaauMu UCTEUYEHUSI Ta30BOM (hpa3bl
NPOJI0JIXKAETCH UCNapeHue npoauBa. B pesyabsrare B atMocgepe obpa-
3yeTcst BropuuHoe 00sako OXB, cocrosuiee u3 razoodopaszHoro OXB,
MCNapUBLLUErocs € NnpojsuBa, U U3 razoodpasHoro OXB, nocrynaroliie-
r0 U3 pa3pyllieHHOM €MKOCTHM 3a CYET HAJIMUUA U3ObLITOUHOTO AaBJeE-
HUS B eMKOCTH. TaKoe BTopuuyHOe 00/1aKO OyaeT (hOpMUPOBATHLCS Ha
MCCTE aBapuu [0 TE€X MNop, nNokKa OyAeT CyulecTBOBATH BO3ZMOXHOCTD
BbIOpOCa razoBoM (hpasbl U3 EMKOCTH 3a CHET U30bLITOYHOrO J1aBJCHUS B
EMKOCTHU U UcnnapeHus U3 npoamsa. Ilpuuem ecim B EMKOCTH HAXOAU-
nach neperperasi XMIAKOCTb, TO B (pOpMUPYIOLLLIEECH HA MECTE aBapUu
BTOPUUYHOE 00/1aKO OyAeT NnocTynath HE TOJAbLKO razosasl (paza, Haxo-
JINBLLIASICSI B EeMKOCTH Ha Havyaj0 aBapMu, HO U rasosas (pasza, o0Opa3sy-
IOLLASACS MPU BCKUNMAHUKM B EMKOCTH NEPETPETON XKNUIAKOCTH.

Ecau naBiaeHne B EMKOCTU CTAHOBUTCSH PaBHbIM ATMOC(EPHOMY, TO
razosasi paza M3 pasrepMeTU3MpPOBAHHONW €MKOCTH TEPECTAET MOCTY-
NaTb B OKPYXAIOULYK Cpeay 3a CUET U30bITKa aaBjieHUa. Ecav npoaus
OXB npu 3TOM €Lle HE Ucnapuics, TO B artMocepe odpasyeTcs BTO-
pruHoe obnako OXB, cocTositiee U3 razoodpasnoro OXB, Mcnapus-
iierocst ¢ npoausa. Takoe BropuyHoe obs1ako oyaer popMUpoOBaThCH
Ha MECTE aBapyMu A0 Tex Iop, NMNoKa OYAET CYLIECTBOBATL UCITAPEHUE
OXB 13 nposimia.
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_ Ecnu nocsie ucnapeHust npoJinea AaBJIeHUE B EMKOCTH €LIE HE CTa-
JIO paBHbIM aTMoOCc(epHOMY, TO ra3onast (paza U3 pa3repMETH3IUPOBAH -
HOM EMKOCTM MNPOLOJIKAET ITOCTYNATh B OKPYXAIOLLIYIO CpEAy 3a CUET
cOXpaHsiioulerocs U30bITOMHOrO aapjeHusl. B atMocdepe npm 3toM 00-
pa3yeTcst BTopuuHoe o0Jiako OXB, cocrosiiiee 13 razooopasHoro OXB,
MOCTYINAaKLIEro U3 pa3repMeTU3IMPOBAHHOM EMKOCTH 3a CYET CYLLUECTBY-
IOLLIErO U30bITOYHOTIO JaBJEeHUs B eMKOCTHU. Takoe BTOpHUYHOE 00J1aKO
ovaeTr GopMUpPOBATLCS HA MECTE aBapuUM 10 TeX MoOp, NokKa OyIeT Cy-
[LIECTBOBATh U30bLITOYHOE NAaBJIEHHE B €EMKOCTH.

Ecau npoanB OXB Ha MecTe aBapuu UCIAPpUICS U NaBJEHUE B €M-
KOCTH CTAJIO paBHbIM atMoc(hepHOMY, TO noctyrieHUe OXB B okpy-
XKawlLylo cpeay oyaet o0yc/10BAEHO JINLb UcnapeHueM OXB ¢ noBepx-
HOCTU XHUIKOCTU B eMKOCTHU. [1pu 3TOM B aTtMOchepe oOpa3yeTcsl BTO-
pu4yHoe 00Js1ako OXB, cocrosiiee U3 razoodpazHoro OXB, nocrynato-
LLETO U3 pa3repMeTU3UPOBAHHOW €MKOCTHU 3a cueT ucnapeHuss OXB
n3 Hee. BropuuHoe odnako oyaer (popMUpPOBATHLCS HA MECTE aBapUM
10 TEX Mop, NokKa He ucnapurcsa Bce OXB U3 eMKOCTU UM TOKa HE
OV/ICT 3aTKHYTO OTBEPCTHUE pa3repMeTU3aUMU U TEM CaMbIM JIMKBHUIH-
pOBaHa aBapusl.

Bo3MoOXHO npekpallicHUe aBapuy MyTeM JUKBUIALIUU aBAPUMNHO-
ro OTBEPCTUS U NIPOJINUBA.

Cuenapnii 4. Asapuu Ha TpYOONpPOBOAAX, HA BXOA€ KOTOPbIX
CTOMT eMKOCTDb (pucC. 7 npuioxxenus 1)

PaspylieHue TpyoornpoBo/ia, BEIXOASLUIETO U3 EMKOCTH BbILIE YPOB-
HS XKUAKOCTH, U UCTEYEHUE ra3a U3 pa3pyLieHHOro o0opyuoBaHHus nMpu
OTCYTCTBUMU MPOJIMBA XUAKOH ha3bl (€CIU XUAKOCTb HAXOAUTCH B I1€-
perpeToM COCTOSAHWU, TO NMPU JOCTATOUHOM TMaACHUU JaBJAECHUA MPO-
UCXOIUT BCKUMNAHUE XUIAKOCTH, B pPe3yjbTaTe KOTOPOro B AOMOJIHE-
HUe K ra3osoil daze, coaepxaueicss B eMKOCTH HAa MOMEHT HadaJia
aBapuu, 100aBUTCS ra3zoBasi (pasa, oOpa3oBaBIAsCS NPHU KUTIEHUN).
[1pn 3TOM B atmMocdepe NpoUCXOaUT paccesiHue razoporo oosiaka OXB
(BTOPUUYHOTO) U BO3ACUCTBUE €r0 HAa OKpyXawuiyio cpeay. [1pu Hanu-
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YUK 3anMUparouler apMarypbl BO3MOXHO OTCEYECHUE aBAPUHUHOIO yyac-
TKa Tpyodonposoaa U ucreyeHue OXB ToNbKO U3 3TOro aBapumuHOro
yyacTka. Ilpu 3TOM Takxe odpa3yeTcst 001aK0, KOTOpPOE pacCeUBaAETC
B aTMoOcdepe U BO3JICUCTBYET Ha OKPYXalolLylo cpeay. Bo3aMoXxHO npe-
Kpall€HHUE aBapuU MyTeM JUKBUAALMU OTBEPCTUS pa3repMETU3ALIMMU.

[ Ipy pa3spylueHuu TpyoonpoBoaa, BbIXOASILLETO U3 EMKOCTU HUXKE
YPOBHS XWIAKOCTHU, CTaAMM aBapuHM OyayT aHaJOrM4yHbl OITMCAHHbIM
BbILLE B pas3acie «ABapuM HA EMKOCTHU» C ABYMS OTJIMYUSIMMU.

Bo-rnepBbIX, NpU CYIECTBEHHOM pa3pylieHUM Tpydbonposoaa B
cjiyyae BblOpoca neperpeTon XUIaKOCTH BCKHUITAHUE XUIKOCTU MOXET
MPOUCXOAUTH HE TOJILKO B BO3AyXxe (Iocsjie BblOpoca U3 TpyoonpoBO-
1a) — cJiydyaud Masoro paccTosiHMst OT MecTa BbIOpoca 40 MPUCOCAUHE-
HUS1 EMKOCTH C TPYOOIIPOBOAOM, HO U B CAMOM TPYOOIIpoOBOAE — CJIY-
Yan AOCTATOYHOU YAAJIEHHOCTU MECTA BLIOPOCA OT MECTA COEIUHEHMUS
TpyOOIIpOBOAA C €EMKOCThBIO.

Bo-BTOpbLIX, MNPU HATKYUKU HA TPYOONpPOBOAE 3anupalroLllei apma-
TYpbl U CpadaTbIBAHUU €€ B XOA€ aBaApHUHU, MOSIBIASIETCS 3TAll — UCTEUE-
HUE U3 OTCEYEHHOrO yyacTka TpyoornpoBo/a, — KOTOPbIN MOJHOCTHIO
COBMNAAAcT Nno PU3MYECKON KapTUHE C OMMMCAHHBIM BhillE BbIOPOCOM
M3 EMKOCTH U OTJIMYAETCS JIMLIb UBMCHEHHUEM KOJIMYECTBEHHbIX napa-
METPOB, NPU KOTOPbIX NMPOUCXOAUT BbIOPOC.

ABapuM Ha TPYOONPOBOAAX, HA BXOJE KOTOPbIX CTOMT HACOC
(puc. 9 npuaoxenus 1)

[1py paspyuieHUU TPyOOnpoBOAA NMPOUCXOAUT UCTCUCHHUE XKHIAKOU
(pa3bl U3 pa3pyLIEHHOro O0OPYAOBAHUSA U 00pa3oBaHUE MPOJIUBA HA
MeCTe BbIOpoca. EC/M XMAKOCTh B TPYOOITIPOBO/IC HAXOAMJIACH B Mepe-
FPCTOM COCTOSIHUU, TO MPOUCXOAUT BCKUIMAHUE XUIKOCTHU JIMOO Cpa3sy
[10CJ1€ €€ BbIOpoca u3 Tpydornposoga (cayyan, Koraa rnpyv CUibHOM pas-
pPYLUEHUHX TPYOOINpoOBOaA MECTO BbiOpOca HaxoaUTCs BOJIM3U Hacoca,
U cJly4ar HEOOJIbLLKWX OTBEPCTUHN pa3repMeTUus3aLnm), 100 BHYTPHU TPY-
bonpoBoja (cjiyyau, Koraa rnpuv CHJibHOM paspyuieHUU TpydonpoBoia
MECTO BblOpOCa HAXOAUTCS BAAJIM OT HACOCA).
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[Tpu BLIOpPOCE NeperpeToit XUAKOCTU B aTMOC(pepe obpa3yeTcs ra-
30KaresjibHast B3BECb, a 3aTEM IMMPOUCXOAUT KUTIEHUE XUILKOU (ha3bl (TOM
€e 4aCTu, KOTopast He yyacTBOBasia B (pOPMUPOBAHUMU ra3okarnesibHOMU
B3BECH B arMocdepe) rpu npoMBe HA NMOACTURAIOILYIO MOBEPXHOCTb.
[Tpy 3TOM M3 rasa, oOpa30BaBLUEroCs NMPU KUNEHUU NPOJIUBA, a TaKXE
U3 ra3okKanesibHOM B3BECU BbIOpOCca, NOCTYNUBLIEro U3 TpydOnpoBoaa
B atTMOC(hepy 3a BpeMsi KUTNEHUS NpoauBa, POPMUPYETCH NMEPBUYHOE
00/1aK0, KOTOPOE pacceuBaeTCs B aTMOC(hepe U BO3JAECUCTBYET HA OK-
PYXAIOLILYIO Cpesny.

[Tponosixawwmmnca BbIOpOC XUIKOH (pa3bl UIET B NPOJIUB, C KOTO-
poro npoucxoaut ucnapeHue OXB. Tlpu BbIOpoce neperpeTom Xua-
KOCTH 4acCTb XUAKOMK (pa3bl BCKUMAET 10 BbIMAAECHUS HA 3EMJIO, ODpa-
3ysl 3aTeM B aTMoc(depe razokanenabHylo s3sech OXB. [1pn 3ToM B aT-
mocohepe obpazyeTcs BTOpuuHOoe obnako OXB, coctosiuiee U3
razoobpazHoro OXB, ucnapusiuerocsi ¢ npoausa, U (Npu BeIOpOCE
[neperpeTon XXMUAKoCTH) U3 razokanejbHOU B3BECH, 00pa3yIoLLIEeACS MNMPU
BckunaHuu OXB, 1ubo cpa3y nocie Bbidpoca, 1Mb0 B TpybonposBoie.
Takoe BTOpHUUHOE 00/1aK0 OyacT (hopMHUPOBATLCS HA MECTE aBapHUu 10
TEX MOp, NOKa OyJeT CyleCTBOBATb BO3IMOXHOCTL BbIOpOCA XUAKOM
da3bl (aByxda3zHON cMecH), T.€. 10 MOMEHTA OTCEYEHUSI aBAPUNHOIO
yyacTka TpyobornpoBo/ia ¥ BbIOpoca U3 OTCEYEHHOro yyactka Tpyodoonpo-
BOJIa BCCH XUIAKOM (ra3bl, HAXOASLICHCH B HEM BbILLEC YPOBHS OTBEP-
CTUS pa3repMeTU3aLnH.

[Tocijie OKOHYaHHWs BbIOpOCa XUAKOH (pa3bl U3 OTCEYEHHOIO y4acT-
Ka TpyOOnpoBOja HAYMHAETCA UCTEUYEHHUE ra30BOM (pa3bl 3a CUET Ha-
JIMYUS U3DBITOYHOIO JABJICHUS B HEM, YTO BO3MOXHO TOJILKO B CJy-
yae, ec/M B TpyOOnpoBoAe HaXOAUTCS neperperas XUJAKocTh, [TpHU aToM
Ha CTaUU UCTEUHEHHUS Ta30BOMU (pasbl NMPOAOSKAECTCH UCTIAPEHUE TPO-
nuBa. B pesynbrarte B atMochepe obpasyercst BropuuHoe 00s1ako OXB,
cocrosiiuee U3 razooopasHoro OXB, ucnapusuierocst ¢ NpoJinBa, U U3
razoo0pa3zHoro OXB, nocrynawuiero U3 pas3pyiieHHOro TpyoonpoBo-
[1a 32 CYEeT HaJUuus U30LITOUHOrO AaBJleHUS B HEM. Takoe BTOPUYHOE
001ako OyneT (hopMUPOBATLCS HA MECTE aBapyuM A0 TEX Mop, Nnoka oy-
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ACT CYLLECTBOBATb BO3MOXHOCTb BbIOpOCa razoBou asbl U3 Tpyoonpo-
BOJA 34 CUET U30bITOUHOIO JABAECHHUS B HEM U UCIIAPEHUSI U3 TPOaUBA.

Ecin naBieHue B OTCEYEHHOM Yy4YacTKe aBapUUHOro TpyoornpoBo-
1a CTAHOBUTCS PaBHbIM aTMOC(EPHOMY, TO ra3oBas (pa3za U3 pasrepme-
TU3UPOBAHHOIO TPYOONPOBOAA MEPECTAECT NOCTYNATh B OKPYXAIOLLYIO
cpeay 3a cueT U30biTKa aaBineHus. Ecnv npoaus OXB nipu 3ToMm eue
HE ncnapuics, 1o B armocgepe obpasyercsi BrTopuuyHoe 0o0sako OXB,
cocrosiuiee M3 razooopasHoro OXB, ucnapusuierocsi ¢ npoJsinba. Ta-
KOE€ BTOpUYHOE 00J1ak0o OyaeT (hopMUPOBATHLCH HA MECTE aBapMUU 110 TEX
nop, NokKa oyaer cylecrtBoBaTb ucrnapeHue OXB u3 nposausa.

Ecau ucnapuics npoJivBs, a 1aBleHHUE B OTCEYCHHOM YYaCTKE aBa-
PUUHOTO TPYOONMPOBOAA OCTAJIOCH BbILIE aTMOC(EPHOro, To ra3onasl
(paza U3 pasrepMeTU3MPOBAHHOIO TPYyoONnpoBoaa NMpOAOJIXKACT MNOCTY-
NaThb B OKPYXAILUYIO Cpeay 3a CUET COXPAHHIOLErocss U30bITOYHOIO
nasiaecHus B HeM. [lpu 3TOM B aTMoc(hepe obpasyercsi BTOpUYHOE 00-
nako OXB, cocrosiniee n3 razoodpaszHoro OXB, nocrynawwero u3
OTCEUYEHHOI0 y4yacTka aBapMuHOro tpyoonpoBoia 3a CYET CYLUECTBY-
IOILETO U30bITOYHOIO JaBjeHUsI B HEM. Takoe BTOpUYHOE 00J1aKo OY-
€T GOPMHUPOBATHLCS HA MECTE aBapuM 10 TeX Nnop, rnoka OyaeT cylue-
CTBOBATb U30BITOYHOE AABJCHUE B OTCECYEHHOM y4YacTKE ABApUUHOTIO
TPYyoOONnpoBoia.

Ecau npoams OXB Ha MecTe aBapuM UCnapuJiicd U JapJIEeHUE B OTCE-
YCHHOM Y4YacCTKE aBapUHUHOIO TPyOoOIpoBOaa CTAJIO paBHbLIM atMocghep-
HOMY, TO noctyrieHe OXB B okpyxalouyio cpeay dyaer o0ycI0B/IeHO
b ucriapeHneM OXB ¢ noBepxXHOCTHU XUAKOCTH B Tpydboliposoae. B
aTMocdepe npu 3ToM o0pasyercst BTopuuHoe obsiako OXB, cocrosiiiee
13 razooopasHoro OXB, nocrynawouiero u3 pasrepMeTU3MpoOBaHHOIO
Tpyoonposoaa 3a cuet ucnapeHusi OXB u3 Hero. Takoe BropuuHoe 00-
JJaKo OyaeT (popMUPOBATHLCS HA MECTE aBapuH 10 TEX MNOP, NOKa HE UC-
naputcst Bce OXB u3 TpybornpoBoaa UK 1noka He OyAEeT JIMKBUAUPOBA-
HO OTBEPCTHUE pa3repMeTHU3aLMm, a 3HAUUT, U BCS aBapusl.

Bo3MOXHO rnpekpalieHue aBapumn nyTeM JMKBUIAUUKM aBAPUIMHO-
'O OTBEPCTUS U TIPOJHBA B JIIOOOH MOMEHT BPEMEHH.
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Hpuaoxcenue 3

IHEPEYEHDb HEOBXO/JIUMbIX
IJIA TTPOBEAEHHNUSA PACUHETA IAHHbIX

Jlist npoBeaeHUs pacyeToB MO JI0OOMY U3 UeThipeX ClicHapUueB He-
O0XOIMMO 3HATh CJACAYIOUINE XapaKTEPUCTUKHU OKPYXAIOLLEH CPEADI:

TUIT MECTHOCTHU, TJE€ NMPOUCXOAUT paccesiHUe BbIOpoca (HEOOX0 UM
ISt ONIPEACNACHHS T, — BEJIUYUHBI LLIEPOXOBATOCTH MOJACTUJIAIOLLIEH MO~
BEPXHOCTH);

CKOPOCTb BeTpa Ha BbicoTte 10 10 M;

TeMreparypa Bo3ayxa U JaBJaeHUE B OKpyXalouien cpeae (npu Hop-
MaJIbHbBIX YCJOBUAX NMpuHUMaeTrcs paBHbiM 10° [1a);

YPOBEHb UHCOJISILIMU Y 00J1IaYHOCTHU (HEOOXOAUM ISl onpencsieHUs
KJjl1acca YCTOMUYUBOCTHU aTMocdephbl);

3HAYCHMUSI TOKCOM03 M KOHUeHTpauuit OXB B BO3ayxe, COOTBETCTBY-
IOLIME TOMY MJIM MHOMY Bo3acHcTBUI0O OXB Ha yenoBeka;

UHAWBUAYAJIbHbIE XapaKTepUCTUKU OXDB B ra3oBoit U XUIKOHU Pa-
3ax (MoJjiekyJisspHasi Macca, rnokasarejb aauabdarbl, TeMneparypa Ku-
NCHUS XKUAKOMN (pa3bl NMPU AaBJACHUU OKPYXAWOLUIEH Cpellbl, TEIJIOTA
UcrnapeHus XUJIKOM da3bl, TEMIOEMKOCTb XUAKOWU (a3bl, MJIOTHOCTH
XUAKOK ¢a3bl);

NMpU HAJIUUUU NIPOJIUBA B OOBAJIOBKY — IJIOLAAb OOBAJIOBKU, €€
BbICOTA U I10LaAb BO3MOXHOIO KOHTaKTa XHUIKOCTH C TBEPAOU MO-
BEPXHOCTLIO;

NMpU HAJTUYUHU NMPOJIMBOB BCKUIMAIOLIUX XUAKOCTEU — XapaKTEPUC-
TUKHU MOACTHUAAIOIIEN NMOBEPXHOCTU (MIOTHOCTDL, TEMJIOEMKOCTb, TEI-
JIOMPOBOAHOCTBL) U TEMMEpATypa NOACTUJIAIOLIECHA NMOBEPXHOCTH;

BpeMSI 3KCIMO3ULIMHU TS YeJI0BeKa, nmonagamuiero B 00J1actp rnopa-
XEHUA.

KpoMe Toro, wisl Kaxaoro TUIMa ClEeHapus cjaeayer 3HaTh J0IM0JI-
HUTEJIbHbIC UCXOJIHbIE NAaHHbIE 10 XapaKTEPUCTUKAM O0OpPYIOBAHUSA U
CLIEHapUu1O aBapuM.
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Cuenapui 1

JInoo O — obwast macca razooopaszHoro OXB B o0opyanoBaHUU B
KT,

nnbo V,, P,, T, — 06bem 000pynoBaHus (EMKOCTH), M*; IaBlE€HHE B
o0opyaoBaHUU (eMKoCcTH), [1a; TeMneparypa B 000pya0BaHHUU (EMKO-
cTn), "C, 1o KOTOPbIM MOXHO onpeaejautb Q.

Cuenapui 2

P, — nasneHue B obopynosaHuu, l1a;

p, — naotHocts OXB B 0060pyaoBaHKUM, KI/M”; 1MOO onpeaesieTcst
1o aaBjacHUIO £, n TeMnepartype /, B o0opynoBaHUM; TMOO onpeaeis-
eTcs 1o odilen Macce razoodopazHoro OXB B obopyaoBaHuu J U 00be-
My obopynoBaHust V.;

() — obLuast Macca razooopasHoro OXB B 000pyaoBaHWU (0€3 yue-
Ta macchl OXB B 0TCeKaeMOM y4yacTKe aBapMMHOro TpyoorpoBoaa),
Kr; 1mbo V,, T, — 06beM obopynoBaHUsi, M’, U TeMIlepatypa B 0060py-
noBaHuu, “C, N0 KOTOPLIM BMECTE C AaBjleHUeM B o0opyaoBaHuu P,, Ila,
MOXHO onpeaeauTb Q;

Q,, — obuast macca OXB B 0TCeKacMOM aBapuHHOM yyacTKe Tpyoo-
[poBOAa, KI, HEOOX0aAHUMa VISl pacyeTa BbLIOpOCOB U3 TPyOOIIpOBOaA;

S — ruioulaab OTBEPCTUIM pa3repMeTu3aluu, M-

S, — TUIOIW@/b MONEPEYHOro ceveHUs Tpybonposoaa, M*;

g ™" — pacxoi KoMnpeccopa, Kr/c, Heo0Xo4MM [1pU pacyeTe BbIO-
poca ¢ TpyoonpoBoaa, Ha BXOAEe KOTOPOro CTOUT KOMMPECCop, B CIy-
yae, €CJIY IJIoWanab OTBEPCTUS pa3repMeTHU3aLMK TPYOONpoBoOaa Mnpe-
BocxoauT 20 % nonepeyHoro ceyeHUs: TpyoonpoBoaa;

[ — BpeMsl JIMKBMAALUMUU OTBEPCTUM pa3repMeTU3alluu, C;

HNUKBHA

t . — MJIs BLIOPOCOB M3 TpyObonposoua, ecjiin koanyectso OXB B
OTCEKAEeMOM Y4acTke TpyboripoBoaa coctapisieT 6osiee 20 % oOuero
KOJIMYEeCTBa BbIOpoOca, MPUHUMAETCS paBHbIM BpEMEHU OTCEUYEHUS aBa-
PUIAHOIO y4yacTka (BpEMEHU OCTAHOBKM HAcoca); ISl OCTAIbHbIX CH-
Tyaluid NIPUHKUMACTCS PaBHbIM BPEMEHMU JIMKBUAALMK OTBEPCTUM pa3-

repMeTU3aLunHu ¢ C.

AHKBWI?
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Cuenapnii 3

P, — naBsjaeHue B odopynosaHuu, [la;

I, — Temnepatypa B 06opyaoBaHuu, °C;

(" — obias macca razoob6pazHoro OXB B obopynoBaHHU, Kr; TUOO
V. 1 o0 — 00beM 00opynoBaHus, M°, 1 00beMHas 10Jis1 060pyAOBaHMsI,
3alOJIHEHHAs ra30BOM (pa30i, 11O KOTOPLIM BMECTE € JABJIEHUEM B 000-

pyaOBaHUU U TEMIIEPATYPOH B 000PYIAOBAHUU MOXHO onpeneintb (J,
O* — macca xuakoro OXB B 060py10BaHWH, KI.

Cuenapnii 4

P, — nasneHune B odopynoBaHuu, lla;

I, — Temrnieparypa B 00opynosaHuu, “C;

p, — MAOTHOCTHb ra3oBoit azbl OXB B obopynosaHum, Kr/m"; 1M6o
onpeaessieTcs no aapieHuo P, u temneparype 7, B 000py/10BaHUU;

H — BbICcOTa, M, cTo10a XHUakocT OXB B 000pynoBaHuM Had ypoOB-
HEM OTBEPCTUSA, UEPE3 KOTOPOEC NMPOUCXOJIUT UCTCUEHUE, MPU UCTEYE-
HUU U3 TpyOOIIpoBOaa, HA BXOAE KOTOPOro CTOUT HACOC, MPUHUMACT-
cq paBHOM O M;

L — nnauvHa yyacTtka TpyoorpoBoa OT BX0oJa 10 MeCTa pa3repMeTHU-
3aLllUU, M;

Dm — JAUAMETP TpYyOOIIpoBOoaa, M;

g'"*°°° — pacxoj Hacoca KOMIpeccopa, Kr/c, Heo0xoamuM Mnpu pac-
yeTe BbiOpoca ¢ TpyOoonpoBoia, Ha BX01e KOTOPOTro CTOUT HACOC, B CJ1Y-
yae, ecJIM rUiollaab OTBEPCTUS pa3repMeTHU3aUUnU TpydonpoBoaa rnpe-
Bocxoaut 20 % nonepeyHoro ceyeHUst TpyoonpoBoaa;

S — rulowtanb OTBEPCTUM pa3repMeTU3aLIuu, M?;

— BpEeM$ JUKBUAALIMU OTBEPCTUN pa3repMeTu3aLuu M 1po-

JHKBH.]

JIUBA, C;
{ . — BpeMs OTCEYEHUS aBapUMUHOTO y4yacTka (Bpemsi OCTaHOBKH
Hacoca), C;
S — MakcuManbHas rJiollaab rMOoBEPXHOCTH XHUAKOCTU B 000-

0bop
PYJOBAHUU, M?;
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O* — macca, Kr, xuagkoro OXB B 0bopynoBaHuH (Nnpu UCTEYEHUH

M3 TpyOOMpoBoaa C HACOCOM Ha BXO/E paBHO (P, ), HE BKJIIOYACT B CeOsi

Mmaccy xuakoro OXB B aBapuiiHOM y4yacTKe oTcekaeMoro Tpyoorpo-
BOJa;

()" — Macca razoobpaszHoro OXB B 00opyanoBaHUU, KT;

Q/ — macca xuakoro OXB B 000pya10BaHUHU Bbillle YPOBHSI OTBEP-
CTUS, Yepe3 KOTOPOE NPOUCXOAUT UCTEUYEHHUE, KI (IPU UCTEYEHHUU U3
TpYyOOINpoBOAa C HACOCOM HA BXOIE NMPUHUMACTCA PABHbIM OECKOHEY-
HOW BeJIMYUHE, €CAU OTBEPCTUE PA3rePMETHU3ALIUM BbILLIEC YPOBHS XU/ -
KOCTHU, TO BEIUYMUHA MPUHUMAETCH PABHOU HVJIIO);

() — macca xuakoro OXB, criocoOHOro NOMECTUTLCS B OTCEKae-
MOM y4yacTKe TpyoonpoBoa, Kr, ONnpeacasieTcs rnepeMHOXEHUEM 00bE -
Ma OTCEKaeMOro y4yacTtka TpyoornpoBoaa Ha MJIOTHOCTb XUAKOro OXB;

H:'“ — BbicoTa cT0ji0a xuakoro OXB B Tpybonposoae Hal ypoB-
HEM OTBEPCTHUS, Uepe3 KOTOPOE NPOUCXOANUT UCTEYEHUE HA MOMEHT OT-
CCUCHUS aBapMMHOI0 yyacTka TpyoonpoBsoaa, M; HE00X0aMMa TONbKO
NMpU UCTEYCHUU U3 TPyOOorpoBoaa, eciaun Koanyectso OXB B oTcekae-
MOM y4yacTKe TpyoornpoBoaa coctasiaseT 6ojiee 20 % odluero KoJjauue-
CTBA BbIOpOCA, B OCTAJIbHbIX cJiydyasiX NNPUHUMAETCSI pABHOMW HYJIIO;
ornpeaensieTcsi U3 reOMETpUYECKHUX XapaKTepPUCTUK O00OPYIOBaAH U,
o01Uero kosaunyectTsBa xXuakoro OXB B 0bopyaoBaHUU repea aBapu-
el u koandectBa OXB, BbiTeKINEero M3 odopyaoBaHUsi 10 MOMEHTA

OTCECUYCHUS;
*  — Macca xuakoro OXB B aBapuHHOM yyacTKe TpyoornpoBoaa

’
13.1;.-.uuéI YPOBHSI OTBEPCTHSI, Yyepe3 KOTOPOE MPOUCXOAUT UCTCYEHUE, Ha
MOMEHT Hayajla aBapuH, Kr; HE00XoanuMa TOJbKO INMPU UCTEUEHHUU U3
TpybonpoBoaa, €cam Koanuectso OXB B oTceKaeMOM yuacTke Tpyoo-
poBoJia coctapiset 0osiee 20 % obluero koauwuyecTBa BbidOpoca; orpe-
neasieTcsl U3 reOMEeTPUUYECKUX XapaKTEPUCTUK OOOPYIOBAHHUS U 00LLE-
ro KOJIMYECTBa XUAKOro OXB B 000pyaoBaHUU nepea aBapucu,

' — Macca razoobpazHoro OXB B oTcekaeMoM yyacTke Tpyoo-
NMPoOBO/JAa HA MOMEHT OTCEeUEHUS, KI; HeoOX0oauMa Npu UCTEYEHUU U3
TpyOONpoBOAa, eciv KoJinuecTBO OXB B orcekaeMoM yuacTke Tpy0o-
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nposoaa coctapasieT oosiee 20 % obiero KonnMuecTna BbLIOpPOCaA; onpe-
aessieTcss U3 reOMETPUUECKUX XapaKTEPUCTUK 00OPYyaI0BaHUS, ODLLe-
ro koauuyecrtna Xuakoro OXB B 000py1oBaHMUU nepea aBaprueum, KOJIu-
yectBa OXB, BbITEKLIEr0O U3 000OPYAOBAHUS 10 MOMEHTA OTCECUYECHUS, U
napaMeTpoB ra3zoBou (pasbl B 000py10BAHUMU,
e — Macca xuakoro OXB B oTcekaeMoM yyacTke Tpydornpo-
BOJa HA MOMEHT OTCEUYEHMUS, KI'; HEOOX0oaAUMaA NMPU UCTEUEHUU U3 TPY-
bonpoBoaa, ecau koauyectso OXB B oTcekaeMoOM yyacTke Tpyobonpo-
Rona cocrtannsieT dosiee 20 % obiero KoauyecTsa BuIOpoca; onpee-
AETCsl U3 FrEOMETPUUYECKUX XapaKTEPUCTUK 000opyaoBaHUs, 0OLIETO
KOJIHUeCTBa Xuakoro OXB B 000pyaoBaHUU nepea aBapuen, KoJuye-
cTBa OXB BbiTEKIIETO U3 ODOPYIOBAHUA 10 MOMEHTA OTCEUCHMUSI;
roew — Macca Xxuakoro OXB B aBapuitHOM yuyactke TpyOOTI1po-
BoJa BbILLIE YPOBHS OTBEPCTUS, YEPE3 KOTOPOE NMPOUCXOAUT UCTEYE-
HUE, HA MOMEHT OTCEUYEHUS aBapUMHOro yyactka TpyoonpoBsoaa, Kr;
HeoOXx0aMMa NMpHU UCTCYECHU U U3 TpYDOoNnpoBoaa, ecau KoaudecTso OXB
B OTCEKAEMOM yuyacTke TpyodonpoBoaa cocTtasasier bosnee 20 % obuuero
KOJIMYECTBA BbIOpOCA; ONPEACASIETCH N3 TEOMETPHUYECCKHUX XapaKTEpU-
CTUK oDbopyaoBaHUs, obOLlero kojsimyectna xuakoro OXB B obopyno-
BaHMU nepen apapueit, konudyectsa OXB, BbiTeKlIEero u3 06oOpyaoBa-
HUST 10 MOMEHTA OTCEYECHHUS, U PACTIONOXEHUS OTBEPCTUSI pa3repMe-

TU3dAL{HNN.
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Hpuaoxucenue 4

IIEPEYHEHD PACCYHUTbIBAEMbIX BEJIMYHUH

OCHOBHbIMHW BEAUYUHAMHU, paCCUMUTbIBa€MbIMU B MeTOINKE, SIBJISI-
IOTCSI:

[MPOCTPAHCTBEHHO-BPEMEHHOE paclnpeaejcHNe KOHUEHTpAUWn, B
TOM YHUCJIE NPOCTPAHCTBEHHOE paclpeacIeHUE MAaKCUMaAJIbHO JOCTHU-
racMOW KOHUEHTpPALUUU B JAHHOMW TOUYKE HA MOBEPXHOCTHU 3E€MJIU,;

NPOCTPAHCTBEHHbIC pa3Mepbl 30H JOCTUXEHUS TOKCO/103 3a1aHHOM
BEJIMUYUHDbI, B TOM YHUCJIE TOPOrOBOH U CMEPTENBHOM.

B xoae pacyera takxe onpeaeastiiores: koanyectso OXB, nocty-
NalLIEe B OKPYXKAIOLLYIO Cpely, B TOM YUCAE B ra30BOM U XUAKOH da-
3ax; KoaudectBo OXB, pacnpocTpaHsiiouieecsi B atMocdepe U BblMa-
Aalollee Ha MOACTUIAIOLLYIO NMOBEPXHOCTHL (MNPU HAIUYUN XUIKOH
(pasbl); Maoulaab NpoJikBa U CKOPOCTL UcniapeHUst OXB u3 Hero (rnpu
HAIKMYUU KUIKOU a3bl); IPU NMPOLACJIKUTEBHOM BbIOpOCE onpeae-
JISIIOTCH CKOPOCTb U JUTMTEJIbHOCTb NMOCTYIUIEHMSI OXB B OKpyXaloLyto

cpeay.
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Ilpuaoxcenue 5

YUET HECTALIUOHAPHBIX DODEKTOB

Jlns 0osiee TOYHBIX pacyeTOB AOIycKaeTcsl pa3OUEeHUE CTaaAnM, Me-
PEUUCJIEHHLIX B NMPUJIOXKEHUU 2 U UCTTOJIB3YEMbIX B MeToauke, Ha OT-
JENbHBIE NOACTAAUU MEHBLUEHN MNMPOLOJIXKHUTENLHOCTH. [l KaxXaou
MOACTAAUU B 3TOM CJiyyae ONnpeacasitoTCsd BXOAHbIE JaHHbIE, NMEPEYUC-
JIEHHBIC B NMPUJIOXKEHHUHU 3, C YYETOM HU3MEHEHUN B CUCTEME, NMPOUC-
lUEALIUX HA MPEAbIAYLIUX MOACTAIUAX.

© OdgopmacHue. 3A0 HTLL NbB, 2010
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Hpuaoxcenue 6

ITPUMEPDI PACYETOB

I1pumep 1. EMKoCTb ¢ razoo0pasHbiM Xa0poM (1 T) HAXOAUTCH MIPHU
Temneparype 6 “C u nasneHuu 1 atM. EMKOCTD pacriofioxeHa B poB-
HOM MECTHOCTHU (Ccrenb), pasmep wepoxosatoctv 0,001 m. Ilpoucxo-
AUT Pa3pbiB EMKOCTH U BbIOpACKIBAETCSI BECh XJ10P. MeTeoyCc10BUs: CKO-
pPOCTb BETpa 8,5 M/C, ieHb.

OnpeaeauTb KOHUCHTPAUMHK XJiopa B aTMOcdepe, a TaKXKE [JIUHY
30HbI XUMHUUYECKOTO 3apaXeHUsl, IJ1€ BO3MOXHO CMEPTE/IbHOE MOopaxe-
HUE HEe3alUMILUEHHbIX JIKJAEH HAa OTKPbLITOWM MECTHOCTH.

Peinenne:

|. [1o yC/1IOBUSIM XpaHEHUA U XapaKTepy pa3pylUeHUs oMnpeacsiem
TUIT CLIEHAPUY aBapUMHOMW cuTyaumuy — 1.

2. I'1lo popmyae (1) onpenensieM KOJMUYECTBO XJiopa B MMEPBUUHOM
oonake O = 1000 Kr.

3. Mo dopmyae (5) ¢ ucnoab3oBanueM GOPMYbl (2) onpeac/isieM
ruiotHocth OXB B BbIOpOCe — 3,06 Kr/m°.

4. Tlo popmyse (7) onpeaeasieM XxapakTepHblii paanyc o0/1aKa
OXB — 4,27 m.

5. 1o Tadba. 2 npunoxeHust 7 onpeacsieM ycaoBust CTabUJIbHOCTH
armocgrepbl — U30TEPMUS.

6. ['1o Tada. 3 v 4 npunoxeHusi 7 onpenensieM KO3IOOULIMEHTDI, UC-
[10JIb3YEMbIEC MIPHU pacyeTe AUCIEPCUM:

Kutacc ¢cTaOUJIBHOCTH

N3oTtepMus
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7. 1o popmynam (85), (104) c ucnonnzoBaHuem popmyn (78)—(82)
PACCYUTHIBAEM MAKCUMAIbHYIO KOHLIEHTPALIMIO HA OCH 00J1aka U MaK-
CUMAJIbHYIO TOKCOO03Y (pe3yJibTaT pacueta — puc. 1 u 2).
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PaccTosHUC, M
Puc. 1. MakcumanpsHast KOHUEHTpaLMs Ha ocH obJiaka
(B HanpasJcHUU 11O BETPY) NpU BeiOpoce | T xiopa (npumep 1)
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PaccTtosiHue, M

Puc. 2. Tokcon03a Ha ocH oOnaka (B HanpaBiCHUMU MO BCTPY)
npu BeiOpoce | T xiopa (npumep 1)
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8. [1o 3HaYeHU10 CMEPTENbHOU TOKCOA03bI AJ1s1 XJa0opa 6 M MUH/J
onpenesusieM NPOTIXEHHOCTb 30Hbl CMEPTEJILHOTO MOPAXKEHUS —
185 M, a No 3Ha4YEHUIO NMOPOroBOM TOKCOA03bI 1ist Xaopa 0,6 M MUH/JT
orpeaesisieM NpOTSXKEHHOCTb 30HbI ITOPOTroOBbIX NMOpaXeHUit — 640 M.

IIpumep 2. EMKOCTb CO CKMXXEHHBIM aMMUakKoM (30 T) HaXOAUTCH
npu temneparype 30 "C. EMKOCTh ¢ aMMHMAKOM pacrnojoxeHa B POB-
HOHU MECTHOCTH (CTenb), pasmep wepoxoBarocty 0,003 M. AMMHUaK Ha-
XO/JIMTCS1 B pAaBHOBECHUU CO CBOMMMU napamu (12 atMm). KosimuecTno aM-
MHUAKa B razosou ¢rase B eMKOCTHU HE3HAYUTEJIbHO. B CTEHKE EMKOCTH
B HUXKHEH yacTHu oOpa3syeTrcst orsepcTue amameTpom | 1 cM. Boicora ciios
XWUIAKOCTHU HaJl OTBEPCTHUEM padrepMmeTusauuun | M. Becb Haxoas LKA -
Cs B EMKOCTH aMMMUAK BblOpPAChIBACTCSH B OKPYXKAIOLLYIO cpeay. MeTeo-
YCJOBUS: CKOPOCTb BeTpa 7,4 M/C.

Onpeaennts KOHUEHTpAUUMK aMMHUaKa B atMocdepe, a TaKXE U-
HY 30Hbl XMMHWYECKOI0 3apaxeHusl, r1€ BO3MOXHO CMEPTEJbHOE MO-
PaXX€HUE HE3alMWUIEHHDbIX JI0AEU HA OTKPbITOM MECTHOCTH.

Peuienue:

. 1o yC10BUSIM XpaHEHHMSI U XapakKTepy pa3pyLUCHUsI ONpeacisicM
TUI cUEHApHUs aBapUUHON cUTyauuu — 4.

2. 1o dhopmyae (37) onpenensieM CKOpocTh BbiOpoca g, . = 221 Kr/c.

3. OnpeaensieM KOAUMYECTBO ra3a B MEPBUUYHOM 00JIaKE MO (POPMY-
ne (41), OHO COCTABUT HE3HAYMUTEbHOE KOJIMUECTBO — MeHee | Kr (Bpe-
Msi popMUPpOBaAHUS 00s1aKa MeHee | €), U MO3TOMY Jajiee MEPBUUYHOC
00JIAKO HE paccMaTpuUBaeTCH.

4. 1o popmyne (46) onpencasicM pacxol aMMHUaKa BO BTOPUYHOM
oOnake ot nponuBa — 43,2 + 43,2 + 22,3 = 108,8 Kr/c.

5. 1o popmyne (37) onpeneiisieM JJIUTEABHOCTD BbIOPOCA XHUAKOro
aMMuaka U3 eMkoctu — 135 c.

6. [To ¢popmyie (60) onpeaensieM rowans npojausa — 537 m°.

7. ITo popmyinie (34) onpeaeisieM CKOPOCTb UCTTAPEHUS U3 TIPOJIU--
Ba — 22,3 Kr/c.

8. [TocKkosibKy razosast paza B €EMKOCTHU MPUCYTCTBYET B HE3HAYU -~
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TEJIbHOM KOJIMUECTBE, €€ KOJUUYECTBOM MOXHO NpeHeOdpeub, Toraa co-
rnacHo ¢opmyae (61) ucreueHue ra3a U3 eMKOCTU OTCYTCTBYET.

9. I'lo dopmyie (65) onpeneisieM UTATEALHOCTb UcnapeHUst — 680 c.

10. TTo Taba. 2 npunoxeHust 7 onpenesisieM YCJA0BUS CTAOMIILHOCTU
aTMOC(hEPbl — U30TEPMUSL.

11. ITo Tadbn. 3 1 4 npuwioxeHust 7 onpeaensieM Ko3hdLHUEHTHI,
UCIOJIb3YEMbIE NMPU pPAcyYETE AUCIEPCHUMU:

KJlacc ¢cTaOUMNBbHOCTH A2

HN3oTtepmus 0,00135

12. I1o popmyaam (78)—(82), (90) u (106) paccuuTbiBaeM noJie
KOHLIEHTPAaLMU U TOKCOA03 Ha 3Tarne aBapuu, Koriaa npoucxXoauT BhIO-
pOC XHUAKOro aMmmuaka u3 eMKocTH. COOTBETCTBYIOLLIUE 3HAYEHUST KOH -
LleHTPpaLHUU U TOKCOA03b! HA OCHU BblOpOCa NpUBEAEHBI Ha pUc. 3 U 4.

13. Tlo popmynam (98) n (114) paccuuTbiBacM 1oJie KOHLIEHTpa-
LIMM Y1 TOKCOA03 Ha 3Tarne aBapuu, Korjaa npoMcxoauT UcnapeHue npo-
nuBa aMmMmuaka. CoOTBETCTBYIOLINE 3HAYEHUS! KOHLICHTPALUMUU U TOK-
COI03bl HA OCHU BbIOpOCa NMpHUBEACHbI HA pUC. S U 6.

14. ITo popmyne (117) onpenensieM nosie TOKCOA03 Ha MOBEPXHOC-
TU 3€MJIM BAOJb Hanpas/JcHUs BeTpa. Ha puc. 7 npuBeaeHo pacnpeae-
J€eHUE TOKCO03bl, HAOUpaeMoii 3a Bce BpeMsl aBapuHu.

15. Tlo 3HaueHUO cMepTEeNbHOU TOKCOJO03bl AJIA aMMUakKa
150 Mr-MuH/n onpenensieM NMPOTSIXXKEHHOCTL 30HbI CMEPTEJIbBHOIO MO-
paxeHust — 180 M, o 3HAYCHUIO MOPOroBOM TOKCOAO3bI [UISI aMMHUakKa
15 MIr-MUH/J1 onipeaesifieM NMpOTAXKEHHOCTb 30HbI MTOPOTrOBOIro Mnopaxe-
HUSA — 740 M.
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Puc. 3. MakcuMasibHasi KOHLEHTpallMs Ha ocy obJiaka
(B HanpasJ/ieHUM O BeTpy) NMpu Bolidpoce 30 T amMuaka (npumep 2)
Ha CTaluy NUCTECUEHUS XKUIAKOH (pa3bl
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Puc. 4. Toxconosa Ha ocun o0/1aka (B HANPABJAECHWUM 10 BETPY)
npu Boidbpoce 30 T aMmMuaka (npuMep 2) Ha CTaauU UCTCUEHUS XKHUIAKONU ¢a3bl
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Puc. 5. MakcumanbHas KOHUEHTpalLKMs Ha ock obnaka
(B HanpaBJICHUM O BeTPy) npu BoIOpoce 30 T amMuaka (npumep 2)
Ha CTa/IMU UcnapeHus NpoJuBRa
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Puc. 6. Tokcono3a Ha ocu obnaka (B HarpaBJ€eHUH MO BETPY)
npv Buibpoce 30 T ammuaka (npuMep 2) Ha cTaauu UCnapeHMs npoJinea
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Hpuasoxcenue 7

Tabauua 1
[HIepoxoBaTOCTh NOBEPXHOCTH Z, B 3ABHCHMOCTH
OT THINA MECTHOCTH, r1€ NMPOUCXOAUT pacceaHue
Tun MecTHOCTH 2y CM
PoBHasi MECTHOCTb, MOKPbITAsA CHETOM 0,1
PoBHasi MeCTHOCTb € BLICOTOI TpaBbl 10 | CM 0,1
PoOBHAst MECTHOCTb C BbICOTOU TpaBhbl 10 [5 CM I
!
PoBHasi MECTHOCTb C BbICOTOI TpaBbl 10 60 cM 5
MeCTHOCTb, MOKPbITAS KYCTADHUKOM [2
$
Jlec BoicoTOl A0 10 M 40
[oponckast 3acTpoika 100
Tabauua 2
Kiacc cradbuiabHocTH atMocdepbl
CKopocThb JleHb Houb
BCTpd Ha UHconsiums Tonkasi | BesoGnau-
]gblcme CIUIOIIHASI | HO WM
M, M/C | T |
/ UHTEH- YMEPEH- crabast obn. unu | <3/8 obi1.
CUBHas | Hasi >5/8 00s1. | MOKpOBa
MOKpoBa

| | | |
U< 1 KoHBek- | KoHsek- | Kousek- | MHBepcusi | MuBepcus

LIS LIHNA LIS

! 4 1 i !

2 < U<3| KoHBek- | KouBek- | KonHek- | MuBepcusi | MHBepcusa
LU LIKS LU

1‘— I

3<U<5 | Kousek- | Kousek- | Konsek- | M3orepmusi| MHBepcus
LM LIS LU

i F - —

S<U<6]| KoHpek- N3orepmust | Usorepmust | U3otepmust | U3orepMmus
Wk

— | e

U>6 -I/I30Tepmml Uzorepmust | U3orepmus | Uzorepmust | MU3orepmus
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labauua 3
Beanuunnl ko3puumentos A , 4,, B, B,, C, B 3aBUCHMOCTH
OT KJ1ACCA CTAOMJIbHOCTH aTMOC(hepbl

KJiacc A
CTAOUJBHOCTY

Konpekuns | [ 0.000920

2

N 3otepMusi | 0,00135

I_

MHuBepceust 0,00196

Tabauua 4
Beanuunnl k03dduumnentos C, ¢, , D, D,
B 3aBHCMMOCTH OT pa3mMepa 1epoXoBaTOCTH
C
1,56
2,02
2,73
40 5,16
100 7,37

H

C
0,000625
0,000776

gs CM

0,45
0,37

0,048
0,027

0,0538
0,000233

—0,098
—0,0096

0,225

N
o Z
-~
~
¥
~
n

MakcHMaJIbHOE 3HAYEHHE S,

Knacc ctabuibHOCTH aTMOoC(pepbi

KOHBEKLIUS

N3oTepMmus

UHuBepcus
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Tabauua 6
3HavyeHUA XapaKTepUCTHK NOACTUIAIONMKX MOBEPXHOCTEH

Tun noBepxXHOCTHU ¢ , Ix/xr/"C

beTtoH | | 770

[Tecok | | 840
Jlen 2080

labauua 7
Csoiictea OXB

BeulecTno » g
ol =
S N V- = g 5 E‘l{ = | 3 -
S |2 |2 |8 |59|% |gz|g=|is
| - 2= | Xz SO S %= >3 = | © > | = X%
o So|leE o]l | 3% =0 B ol Il I 3
Sl 2|0 2| E = o X NEEIEEIR:
L T Q- A | Q -e.\ﬁ Q L * -
— - 2 | BT = S SO a |3 | & 3
= ‘=l oY L M O - 2| B =
5 |2 |2 |5 |&8.4e |55|8g|8%
| I A I S S
l > | 3 a | s | 6 | 7 t 8 | 9 | 10
4 o | 4 i ! i ¥
AMMHAK 170 | 0.8 681 l —334| 4.6 1.34 | 15,0 50 | 36()
| 1 | | | | L |
Mbiwbsiko- | 77.9 | 3.5 | 1640 | —62.5| 0.5 [,3 0.2 6 242
BUCTbIH |
BOIOPO
Mdropuctoit | 204 1 092 | 989 | 194 [ 142 ] 13 | 40 | 40 | 1560
BOJ0POJ | |
Xnopuctoiid | 36,5 | 1,64 | 1191 i—85,[ (0.8 [, 41 r 2.0 20 300
BOAOPON } [
bpomucrsiii | 80,9 | 3,50 | 1490 | —67,8| 0,36 | 142 | 2.4 24 217
BOIOPO/1
4 —4 L A : — + 4 -
HUuanmerviid | 2701 0,9 | 689 | 256 | 1,33 | 1.31 | 0,2 6 933
BOAOPOII
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Oxonuanue maoa. 7

| > [ 3 4] s T 6 71 81 97 w0
Ceposonopon | 341 | 1.5 | 964 |—604| 1.04 | 13 ] 1.0 1 15 | 310
Ccpoymepozlr 76,1 | 6,0 | 1263 | 46,2 | 0,67 | 1,24 | 30,0 | 500 | 352
®opmans- | 30 | 1.03] 815 |—193] 132 13| 06 | 6 | 273
ACTUA
docren 98.9 | 3,48j 1420 | 82 | 067 13 [ 055 3.2 | 158
drop U380 | 17 [1si2]=mss0] 332 13 021 3 | 727
XJ10p 700 [ 32 [ 1553 =341 096 | 13 ] 06 | 6 | 288
Xaopumatt | 61.5 | 2.0 | 1258 ] 12.6 | 073 | 1.3 | 0.75 | 11 | 208
Oxuco | 28 | 0.97 | 1000 | —1916] 1.04 | 1.29 | 10.0 | 37.5 | 216
yHiepoad ‘ | | | | I - | 1'
OKMCh aa | 17 [ ss2 (107 2 i3 22 ] 25 | 320
9THUJCHA
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