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Bnagumup CTPYYAJIMH
Vladimir G.STRUCHALIN

HaeTtcs oyeHka BO3ZMOXHOCTH peaun 4Ype3BbIYAWHBIX CUTYyallMU
BO3HUKHOBEHWSI aBapUHbIX CUTYaL Nl Ha XeJIEe3HOLOPOKHOM TPAHCIIOPTE
npun akcniyaraunu ULMCTepH 0c000e MECTO 3aHMMAIOT TIOXKaphl

C IerkoBoCn1IaMEHSIOLUMMNCS W B3PbIBbI, CBSI3aHHBIE C IIEPEBO3KOM JIETKO-

Y rOpPIOYNMM XUAKOCTSIMU. e K
MpeacraeneHsi pacyeTHbie gaHHbie BOCTVIAMCHSIONIIXCH ( ) uropiounx (IK)

pa3mMepoB B3PbIBOONAaCHbIX 30H, xunkocreit. Bo BpEMs HaJIMBa U CJIMBaA HE-
06pa3syroLwmnxcs npy norpy304Hbix (OTETPY30B HA CTAHLMAX BO3HUKAIOT ITOTEH-
(HanusHbIx) onepauumsx. [I[poeegeH 1MAaTbHO OITACHBIC MOMEHTHI, ITOCKOJIBKY 3TH
aHans y4nTbiBaeMbIX NapamMeTpoB  onepalliy COTPSKEHBI ¢ MCTIApEHUSIMU ITapoOB
npy pa3HbIX BHELLIHNX YCIIOBUSIX.  yehrerpoqyKTOB B OTKPHITOE IIPOCTPAHCTBO.

P MaTpPUBalOTCs BapUaHTbl .
accmarpusalorcs Bapna JItoK-J1a3 HUCTEPHBI, TOJAHHOM Ha ACcTakamy
ycuneHust Mep o rnpeaynpexaeHuio
upe3BbIYaliHbIX CUTYaLWi, ITOJ HAJIUB CBETJIBIX HE(PTEIIPOAYKTOB, HAXO0-
BbI3BAHHbBIX BOCIIaMeHeHuem [LUTCSI B OTKPBITOM COCTOSIHUU IIPOIOJIKU-

napoB cogepyxalimnxcs B UuMcrtepHax TCIbHOE BPEMs, 4TO IIpU HeGJ'IaFOHpI/ISITHHX

XUAKOCTEMN, a TakKe HeJOMYLWEeHNIO  KIIMMAaTU4YeCKUX YCJIOBUSIX IPUBOAUT K Obl-

npucyTCcTBUS MOTEHLUNAJIbHOIO  ctpomy 00pa30BaHUIO B3PBIBOOITACHOM 30HHI.

MCTOYHMKa NCKPOOGPa3oBaHus. Bo3MoskHO TakkKe ncrapeHwue nmapos JIBXK

B ITIOMEIICHME BO BpeMsl CIIELIMAIbHBIX OIIe-

paLMii Ha IPOMBIBOYHO-IIPOIIAPOYHbIX ITPE/I-

MPUSITHUSIX 110 OYMCTKE U ITOATOTOBKE LIMCTEPH

I10J1 ITepeBO3KY HedTerpy3oB. Ha Takux mpen-

MPUSITUSIX HAPYILIEHUIO MPaBUJI ITOXAapHOI

0e30IMacHOCTH CIIOCOOCTBYeT 00Opa3oBaHUE

Knroyesbie c/ioBa: nepeBo3ka  GhpuKIMOHHBIX UCKpP, KOTOPBIE MOTYT NpU-

OnacHbIX rpy308, UACTEPHbI,  pecty k Bocrmamenenuio JIBXK u K, aBa-
JIEerKOBOCMIaMEHSIIOLLINECS PUHHBIM CHTYAITASM.

XUOKOCTU, B3PbIBOOINACHbIe 30HbI, 6 6
MCKPOOBPa3oBaHne, 4pe3BblyariHbie Anst oGecrnieuerust noXapoB3pbiBoGE30-

cuTyaumumn, NpeaynpexneHue yrpos. ITaCHOCTU IIPU SKCILTyaTalluu, TPAHCIIOPTH-
I DOBKC, 3aIIpaBKe, 00CITYKUBAHUN HaJIMBHBIX
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Ta6muua 1 / Table 1

®usuko-xumuyeckue csoiictsa JIB2XK
Physico-chemical properties of HILs

Buo JIBXK n |M, p, klla A, Le |p, C.. » T,.,
Type of HIL 2:M01b ! B, .

C, ke/m’ | % (06.) | °C
bensun 1 1953 40,41 4,2651 3600 | 4,239 |11 -20
Petroleum 695,01

223,22
Kepocun 170,2 0,415 4,82177 7,57 0,55 40
Kerosine 1211,73

194,677
Jluzeavnoe monaueo 172,3 0,62 5,0781 7,66 0,61 55
Diesel fuel 1256,7

199,52
Cnupm 46,07 31,6 8,22777 2,05 2,2 13
Memua06bulil 1660,454
Methyl alcohol 245,818
Kcuaoa 106,17 2,924 6,17972 4,723 | L1 23
Xylene 1478,16

220,535

LIUCTEPH HEOOXOMUMO 3HATh O HATUYUU
B3PBIBOOIACHBIX 30H, UX MapaMeTpax U 0Co-
OEHHOCTSIX MPUTOYHO-BBITS)KHOW BEHTUJISI-
. Pa3zmepsl 30H, orpaHUYEHHbBIX HUDKHUM
KOHIIEHTPAILlMOHHBIM MTPENESIOM pacpocTpa-
HeHus mamenu (HKIIP), nmpu aBapuitHom
MOCTYIUIEHUH TTapoB HeHarpeThix JIBXK B oT-
KPBITOE MPOCTPAHCTBO IS HEMOABUXXHOMN
BO3IYILIHOW CPeibl 3aBUCST OT psiia haKTOPOB:
dusuko-xummiyeckux cpoicts JIBXK, knuma-
TUYECKUX YCJIIOBUI, BpEMEHU U TIOLIAIU
HUCHapeHusl, MaCChl MOCTYMUBIIIUX B OTKPBITOE
MPOCTpaHCTBO MapoB. M3BecTHa MeToaUKa
pacueta onacHbix 30H mo HKIIP [1], ogHako
CUCTeMaTU3MPOBaHHbIE TaHHbIE, TO3BOJISIO-
LK€ XapaKTepru30BaTh OMaCHbIE 30HbI BOKPYT
LIMCTEPH MPU PA3TUYHBIX TEXHOJIOTUYECKUX
npoieccax, oTcyTcTByoT. [loaTomy Hamreit
LIEJIBIO SIBJISIETCS OLIEHKA Pa3MepPOB B3PbIBOO-
MaCHBIX 30H, KOTOpasi MO3BOJUT aHAJTU3UPO-
BaTh MPEINOChUIKM U MpeaynpexaaTb BO3-
HUKHOBEHUWE aBaApUIMHOI CUTYyalIUH.

B pacuertax paccMoTpeHa 4eThIpexocHast
HedTeOeH3MHOBAs IUCTePHA JIJIs1 IEPEBO3KU
HedTU U CBETIBIX HEPTETTPOTYKTOB MOACIU
15-11863. bbliy MCITOIb30BaHbl HAMXY/ILINE
C TOYKM 3pEHUsT 00pa30BaHUs B3PbIBOONAC-
HBIX 30H KJIMMaTUYE€CKUE U WUHbIE YCIOBUS,
OIpeNesIIoNIMe UCXO aBApUIHOM CUTYalUH.
B tabnauue 1 mpeacrtaBiieHbl (PU3NKO-XUMU-
yeckue cBoiicTBa JIBXK, BaxkHbIe 1151 3HAHUS
IIPU NpoLIeypax 3all0JHEHU KOTJIa IUCTep-
HBbI OTKPBITBIM CITOCOOOM.

Puc. 1. CxemaTtuyeckuii Bug pasmepos
B3pPbIBOOINAaCHON 30HbI 10 TPEM OCSIM.

Pic. 1. Schematic view of the size of explosion
hazardous area on three axes.

CxeMaTnuecKoe M300pakeHre pa3MepoB
B3pBIBOOITACHON 30HBI TTOKA3aHO Ha puc. 1.

PaccuuTtaem pa3mepsl 30H 1Jid OeH3MHA,
KepoCWHa, IU3eJIbHOTO TOIUIWBA, CIIMpTa
¥ KCHJIOJIA.

HMHTeHCUBHOCTb McniapeHus W:

W =10"peMep,, (1

rae N — Koa(pdULUMEeHT, 3aBUCSIIIUN OT CKO-
POCTH ¥ TeMIIepaTypbl BO3MYITHOTO MOTOKA
HaJl MoBepXHOCThIo ucnapenus, mipu 30 °C
un0,5m/cn=1;

M— monsapHasg macca, ais 6eH3uHa M =
95,3 I"MOJIB;
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Puc. 2. Cxema nepekpbiBaHUsA COCe[aHNX B3PbIBOOMNACHbIX 30H.

Pic. 2. Scheme of overlapping adjacent explosion hazardous areas.

P, — NaBJieHWE HACBIIIIEHHOTO Tapa Mpu
pacyYETHOI TeMIepaType XUIKOCTU f,°p,

onpenensieTcs mo popmyse AHTyaHa:

B
lgp, =4 _(z—’ kI, (2)

+C,)
rae A, B, C, — xoHCTaHTbI (hopMyJibl AHTYaHa,
st 6ensuHa AM-93 (TOCT 2084-67) A =
4,2651, B= 695,01, C, = 223,22 [2];

t — pacueTtHas Temnepatypa ‘C, abCcoJoT-
HbI MakcuMyM 1t Mocksbl (1879—2010 rr.)
t=38,2°C.

Torna

lgp, =4,2651— 695,01

O 6065
(382+22322) "Il

orcioga p, =40,41 xIIa.
W =10"1+,/95,3 40,41 = 3,9449.10*
ke /(c-m?) .

Macca napoB 6eH3MHa, 00pa3yIOIINXCs
[IPY MCIIAPEHWU:
m,=W-FT, ke 3)
rae W — MHTEHCUBHOCTh UCIIApeHUsI, KT/CM?;

F — nnomanb npoéma, yepe3 KOTOPBI
npoucxoaut ucnapenune JBX, m?; F =
0,255 m2 [3];

T — Bpewms, ¢; T= 3600 c.

Takum obpazom,
m, =3,9449.107-0,2553600 =0,362 «kr.

Paccrognua X Y 7 gna JIBXK,

HKITp HKIIp HKITp
OrPaHUYMBAOIINE 00JIACTh KOHIIEHTPALINIA,
npesbiiatonmx HKITP:

038 0,33
X Y = 3’2\/f P {ﬂj ,(4)
Cmcnp pnpu

Hknp — 7 Hknp

0,8 0,33
z,,, =012JK| P (’"—] NG
HKNp pnpn

roe m, — Macca napoB JIB2K, moctynuBimx

B OTKPBITOE ITPOCTPAHCTBO 3a BPEMS ITOJITHOT'O
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ucnapeHnus, Ho He 6osee 3600 ¢, Kr;
P, — JaBJeHVe HachIeHHBIX MapoB JIBZK

Mpu pacuy€THoOU Temmepatype, p, = 40,41

klI1a;
C — HUXHUWA KOHLEHTPALIMOHHBIN

HKIIp

npenes pacnpoctpaHeHus maameHu 2K wiun
napoB JIBXK, st 6ensuna C,, = 1,1% (06.);

p, — miotHocTh napoB JIBXK mnpu pac-
Y€THOU TeMIepaType U aTMochepHOM JIaBJie-
HHMU, KT/M3;

K — koapduiment, 3aBucsiinii ot Bpe-
MEHU MCIIapeHus.

P, paCC‘ﬁTbIBaeTCH o opmye:

Pa (6)

"V, +(1+0,00361)’

rae M — moJsipHas macca, r'mosib; M = 95,3

["MOJIb; V, — MOJISIpHBINA 00BEM MI€aTbHOTO

rasa; V= 22,4 1/Mob.
B 95,3

P20 441+0,00361)

K omnpenensiercsi no opmyne: K =

=4,239,ke / M.

T
3600
rie T — NMpofOIKUTENbHOCTD TIOCTYIUICHUS

napoB JIBXK B oTkpbITOE npocTpaHCTBO, C; T
= 3600 c.

Torna
0,8
40,41 )"
Xﬂfcnp = Ynknp =3’2JI(L—1) )
0362 )" _, ..
4,23940,41 T

HKNp

0,8
Z =021 40,4107
1,1
0362 )
4,239.40,41)
,Z[J'IH OLICHKM B3aMMHOI'O BJIMAHUA B3PbI-

BOOITACHBIX 30H PACCUMTAEM UX Pa3MephI IPU
pasIMYHOM MIOLIAAN UCTIAPEHUS, OTIPEAEIs -



Ta6muua 2 / Table 2

Pe3yabTaThl pacyeToB /il 30H, OTPAHUYEHHBIX Cmp B OTKPBITOM NPOCTPAHCTBE
The results of calculations for areas, limited by Cm,, in open space

Bup JIBX W, xr/ (c-m?) | Mnowanp m, kr/kg | Bennuvta 3oHbl
Type of HIL ncnapexuns/ B OTKPbITOM NPOCTPAHCTBE, M
evaporation The zone's size in open space, m
square, F
cm? KXoy = Voenp Z ey
BeH3nH 3,9449-10-4 | 0,255 0,362 7,5 0,3
Petroleum 0,06 (1/4) |0,1 4,9 0,18
0,03 (1/10) (0,04 3,62 0,14
0,01 (1/20) |0,02 2,88 0,11
KepocuH 5,414.10° 0,255 4,97-10° |0,3 0,01
Kerosine 0,06(1/4) [1,17-10° 0,2 7,1-10°2
0,03 (1/10) |5,9-10* 0,15 -
0,01 (1/20) |1,95-10* |0,1 -
OusenbHoe |8,138-10-¢ 0,255 7,47-10° (0,4 0,01
TDci)gggllE;ﬂel 0,06 (1/4) 1,76-10° |0,24 9-10-°
0,03 (1/10) |8,8-10* 0.2 -
0,01(1/20) |3,0-10+ 0,1 -
Cnupt 2,15:10* 0,255 0,2 3,8 0,14
Spirit 0,06 (1/4) 0,05 2,4 0,1
0,03 (1/10) (0,02 1,8 0,07
0,01 (1/20) |7,7410° |1,3 0,05
Keunon 3,013-10-° 0,255 0,02 0.8 0,03
Xylene 0,06(1/4) [6,51-10° [0,6 0,02
0,03 (1/10) |3,25-10° |0,4 0,01
0,01 (1/20) |1,08-10° |0,3 0,01

Puc. 3. Cxema B3pPbIBOOMNAaCHbIX 30H, KOTOPbIEe He MnepeKpbIBarTCs NMNpv Hasanee.

Pic. 3. Scheme of explosion hazardous areas that are not overlapped at loading.

€MOI CTEIeHbI0 OTKPHITHUS JIIOKa-Jjla3a M-
CTEPHBI.

PesynbraTel pacueToB B3pIBOOTIACHBIX 30H
B ciay4dae paccmoTpeHHBIX JIB2XK cBeneHbl
B TabauLy 2.

CxemMaTU4ecKoe M300pakeHne TIePeKPhbI-
BaHMSI COCETHUX B3PHIBOOTIACHBIX 30H IPU
HaJiMBe OEH3MHA MMOKa3aHo Ha puc. 2.

CxemaTudeckoe nM300paxkeHne B3phIBOO-
MMacHBIX 30H, KOTOPbIE HE TMEPEeKPBhIBAIOTCS
MpY HaJIMBe, Ha pucC. 3.

PesynbraThl pacyeToB IMOKa3bIBAaIOT, YTO
cpenu JIB2K Haubonee oraceH OeH3MH, Tak
KaK B3pbIBOOITaCHAs 30HA COITOCTaBMMA C JTN-

HEMHBIMU pa3MepaMu [IUCTEPHbBI, YTO MOXKET
MPUBECTH K KaCKaJHOMY THUITy pacIipocTpa-
HeHUs mniaamMeHu. B3pbeIiBoormacHbie 30HBI
JIPYTUX BEILECTB HE CYIIECTBEHHBI WJIM MPH
HE3HAYUTETbHOM BO3IYIITHOM TOTOKE OTCYT-
CTBYIOT.

[TpoBeném orieHKY pa3MepoB B3pbIBOOTIAC-
HBIX 30H, OTPAaHMYEHHBIX HIDKHUM KOHIICH-
TPallMOHHBIM TIPEIEJIOM PacIpOCTPaHEHMS
TUTAaMEHU TIPpY aBapUITHOM TIOCTYTJICHUU T1a-
poB JIBXK B nmomemieHue. B pacuerax nmpu-
HSTHI XapaKTepHbIe pa3Mepbl 00BEMHO-TLIA-
HUPOBOYHBIX PEIICHUI IJIST TUITOBOM TPO-
MBIBOYHO-ITPOTIaPOYHOI CTAHIINH.
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Ta6auua 3 / Table 3
JlaHHbIe IJISl PACYETOB Pa3MepPOB B3PbIBOONACHDIX 30H B 3aKPbITOM NOMENIEHUH
Data for calculations of explosion hazardous areas’ sizes indoor

Bud JIBXK K, K K, V., 8 npu 0=0,05 C,% (06.) c,
Type of HIL npv pa6oTa- | npu Hepa6oTa- m npu pa6o- | npu Hepa6o- | npu pa6o- | npune- | % (06.)

oLen oLen TaoLen Taowen Taowen paboTa-

BEHTUAALUMK | BEHTUASILUN BEHTUNS- BEHTUAAUMW | BEHTUNS- | lowlen

ventilation ventilation is umn (ON) (OFF) umn (ON) | BEHTU-

is ON OFF naumn

(OFF)
BeHaunH 1,1958 | 1 0,3536 0,04714 1029,6 1,27 1,25 0,81 1,24 40
Petroleum
KepocuH 717102 0,011 0,4
Kerosine
JunzenbHoe 0,01 0,02 0,6
TONMBO
Diesel fuel
Cnnpt 0,75 1,13 31,1
Spirit
Kcunon 0,05 0,08 2,9
Xylene
TaGmuua 4 / Table 4

Pe3yabTaTsl pacuyeToB B3phIBOONIACHBIX 30H 11 mapos JIB2K B 3akpbiTOM momMemeHnu
The results of calculations for explosion hazardous areas for HIL’s vapors indoor

Buo JIBXK BenuynHa 30Hbl, M
Type of HIL Size of area, m
Mpwn paboTaioLLer BEHTUAAUUN Mpu HepaboTaloLLel BEHTUNAUUN
Ventilation is on Ventilation is off
Xy Yen Zenp X senp Yenp Zenp
BeHaunH 0 0 0 15,26 6,24 1,33
Petroleum
KepocuH 0 0 0 0 0 0
Kerosine
Jn3enbHoe TonNIMBO 0 0 0 0 0 0
Diesel fuel
Cnupt 0 0 0 0 0 0
Spirit
Kewnon 0 0 0 0 0 0
Xylene

Paccrosgnua X o Y wuZ nnaoensuna: 0,04714, npu noaBMKHOCTU BO3AYILIHOM Cpeabl

ol senp B Lrnp K =0,3536;

Xy = K U(K, In—2)", 7) h — BBICOTa TIOMEIIEHUSI, M; /1 = 6,5 M;

Hinp [, b — yvHa Y IIMpUHA MIOMeLIeHUsI, m; [, =
5C 22M,b=9Mm;

Y,., = Kb(K,In—%)", (8) & — JIONyCTUMbIE OTKJIOHEHMSI KOHIIEHTPa-
Hp LMii TIPU 3371aBAEMOM YPOBHE 3HAYMMOCTH
5C, s O(C > C) , KOTOPBIil BLIOMPAETCS UCXOIS U3 0CO-

chnp = Kah(Kz In——=)"", ) OGEHHOCTEH TEXHOJIOIMUYECKOTO IpoLiecca; J0-

e nyckaercs mpuHuMarb Q(C > C) pasubv 0,05;
rae K, — koadduunent, wis JIBXK npunnma- C.., — HUKHUA KOHLIEHTPALMOHHBII

erca K = 1,1958,; v

K, — xosbduuuent, saBucsiiumii or Bpe-  TPENeN pacnpoctpaHeHus miamenu 1K mmm

MEHU MCTIapeHNS; napos JIBXK,% (06.);

[(3 — ko3¢ duumeHT; s JIBXK npu otcyr- CO — NPEeAdKCIOHEHIIMATbHbBIM MHOXM-

CTBMM TOABIXHOCTY BO3IYLIHOM cpensl, K, =  Teb,% (00.).
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C, onpeziensieTcs 1o hopmyiam:
MU OTCYTCTBUU IOABMKHOCTU BO3MYIII-
Hoi¥i cpennl ais JIBXK

0,41
] ,%(06.),

TPY MOJIBUXKHOCTH BO3IYLITHOU Cpeabl [T
napos JIBK

[ ml00

(10)

C,=C,

v (11)

0,46
] , %(06.),

rae P, — IUIOTHOCTD MapoB, KI/M?;

m — macca naposn JIBXK;
C, — KOHILIEHTpaLVsI HACBIILEHHBIX [TAPOB

TpK pacyeTHoit Temmeparype 7, “C Bosayxa
B nomeneHuu, % (00.).
V.. — cBOOOIHBI 0OBEM ITOMELIEHNUS, M,

cocranisteT 80% o0beMa OMEILEHUS,
V., =0,86,522:9=1029,6 .

C, ompenensieTcs o hopmyiie:

100p
= "~ %(06.),
0 5500

rae p, — JaBJICHME HACBILICHHBIX ITIapOB IIPU

c

H

(12)

pacueTHoii TeMneparype, klla;
P, —atMocdepHoe nasieHue, klla; p, =

101 kITa;
Takum o6pazom,
C - 100p, 100440,41
"op 101

=40 %(00.)

Torna mpendKCnoHEeHUIMATbHbBIA MHOXM-
Tesib C) COCTaBHUT:

MPU OTCYTCTBUU TOABUXKHOCTU BO3MYIII-
HOWM cpeabl

m100

0,41
C, =C, =
CHpnI/cs

0,41
_32,78 0,362-100 _

40+4,24+1029,6
=1,24 % (00.);

IIPU ITOJABUKHOCTU BOSI[YHJHOfI Cpeabl

100 )
c =c|-2 -
CHanCG

0,46
_ 3,75 _0.362:100 _
40+4,24+1029,6
=0,81 % (06.).

Paccrognusa X Y wuZ  0OngbeH3una:

nknp® " HKNp HKNp

py padoTalolieii BEHTUISILIUN
0,5
1,27-0,81j 53

el

HKNp

X = 1,1958-22(1-1n

HKNp

0,5
Y, =1,1958-9(1-1an —22;

9

0,5
zZ =0,3536-6,5(1-In%j =-0,46 ;

HKNp
bl

MpHY HepaboTaloIIel BEHTUIISILIMKI

HKNp

0,5
X :1,1958-22(1-1n%j =15,26 ;

)

0,5
Y =1,1958-9[1-ln%) =6,24 ;

HKNp
]

HKND

0,5
Z = 0,04714-6,5(1-lnwj =1,33m.
L1

JlaHHbIe, HEOOXOIMMBIE 151 COOTBETCTBY-
oumux pacueton no JIBZXK, nmpeacraBieHb
B Tabimiie 3, pe3ylbTraThl pacyeTOB B3PHIBO-
OIMaCHbBIX 30H JUIS1 TAapOB B 3aKPbITOM MOMeE-
IIEeHUN — B Tabiuie 4.

BbiBO4bl

1. 3HauuTeNbHBIE B3PIBOOTIACHBIE 30HBI
B OTKPBITOM TIPOCTPAHCTBE NIPU UCTIAPEHU N
napoB JIBXK Bo3HuKaoT TONIBKO 115 OEH-
3WHAa U CITUPTA.

2. B cayuae ¢ OCH3MHOM BO3MOXHO
MepeKpbiBaHWE B3PBIBOOITACHBIX 30H, UTO
MpUBENeT K KacKaJHOMY XapakKTepy pac-
MPOCTPaHEHUS TUIAMEHU.

3. O6pa3oBaHMe B3PBIBOOIMMACHEIX 30H
MaJbIX pa3MepoB y OOJIBITUHCTBA PACCMO-
TpeHHbIX JIBXK 006ycioBiieHO ucmoib3oBa-
HMEM OTKPBITOTO cIoco0a 3amoJTHEeHUS
IUCTEPH U (DU3UKO-XUMUUYECKUMU CBOM-
CTBAMU CaMUX XuIKocTei. Takue 30HBI
00pa3yloTcs TOJBKO HaJa JTIOKOM-J1a30M
¥ He MePEeKPHIBAIOTCS COCETHUMU.

4. PacueThl TOKA3bIBAIOT, UYTO MTPU pabo-
Talolleld BEHTUISIIUU B3PBIBOOTIACHBIE
30HBI B TIOMEIIEHUM HEe OYIyT 00pa3oBbI-
BaThCs, a MPU OTCYTCTBUU TOJIBUXKHOCTHU
BO3AYIITHONW Cpenbl B3pBIBOOTIACHAs 30HA
BO3HMKAET HE TOJILKO It OEH3WHA U CPaB-
HUMa C pa3MepaMu MoMenieHus. Takum
oOpa3om, Hanuuue paboTaronieit BEHTUIS -
IIMU, UCTIONIb30BaHNE KOTOPO HEOOXOMM -
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MO, CKa3bIBAa€TCS TOJBKO JJIsI TapOB OCH3M -
Ha.

IIpoBeaeHHbI aHAIN3 TTO3BOJISIET CUMUTATD,
YTO HEOOXOIMMO YIE/SITh OOJIblee 3HaYeHHE
BOITpOCAM MCKPOOOpa3yolleil CrtocOOHOCTH
MaTepuasioB, TaK KaK M3-3a BEPOSTHBIX Hapy-
LICHUIA TEXHOJIOTUU U MpaBmI 6€30I1acHOCTU
BO3HMKHOBEHUE MCKPhI MOXET ITPUBECTH K aBa-
puitHBIM cuTyauusiM. OrmacHOCTb 00pa30BaHUsT
HMCKp HamboJiee CylIeCTBEHHA [IJIsT TTapoB OeH-
31Ha, ITO3TOMY BO B3PBIBOOIIACHBIX 30HAX CJIe-

JIyeT IMPEeayCMOTPETh OTCYTCTBHE IMTOTEHIIUATBHO
BO3MOXHOTO UCTOYHMKA 3aXKUTaHWs.
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WITH OIL CARGOES
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ABSTRACT

In the article the authors esteem the likelihood of
accidents> emergence during the use of tank-wagons with
highly inflammable and flammable liquids. Calculation
data of explosion hazardous areas sizes are given, which
are formed during loading (bulk) operations. The authors
provide an analysis of relevant parameters for different
environments. Additionally, options are considered to
strengthen measures to prevent emergency situations
caused by ignition of vapors of liquids, contained in tank-
wagons, as well as prevent the presence of a potential
source of spark formation.

ENGLISH SUMMARY

Background.

Increase in oil production and its refining sets to rail
transport increased requirements for the development
of the growing volume of oil cargo transportation by
accelerating the turnover. Intensification of hazardous
processes, productivity growth in order to obtain greater
profits requires strengthening measures to prevent
emergency situations.

Fires and explosions associated with the
transportation of highly inflammable (HIL) and flammable
(FL) liquids occupy a special place in the list of emergency
situations on rail transport. During loading and unloading
of oil cargo potentially hazardous situations occur at
railway stations associated with vapors of HIL in open
space. This happens because the tank-wagon’s
manhole, which is spotted to overhead crossing in order
to be loaded with light oil products using open method, is
inthe open state for a long time, which under unfavorable
climatic conditions leads to the rapid formation of the
explosive zone.

Evaporation of HIL's vapors is also possible in the
room during special operations at railcar wash facilities
for cleaning and preparation of oil cargo tank-wagons
for transportation. At such enterprises violation of fire
prevention rules leads to formation of frictional sparks,
which can lead to ignition of HIL and FL and emergency
situations.
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Objective.

The aim ofthe article is to assess the size of explosion
hazardous areas, which will make it possible to analyze
measures of emergency situations’ prevention.

Methods.

The authors use methods of analysis, comparison
and mathematical calculations.

Results.

To ensure fire-explosion safety during operation,
transportation, refueling, maintenance of bulk tanks it
is necessary to be aware of the presence of explosion
hazardous areas, their parameters and combined extract-
and-input ventilation’s features. Zone sizes, limited
by lower flammability limit (LFL) in case of emergency
admission of HIL's unheated vapors in open space for
stationary air environment depend on several factors: the
physicochemical properties of HIL, climatic conditions,
time and area of evaporation, mass of vapors receivedin
open space. Method of calculating the hazardous area by
LEL [1] is known, but systematic data to characterize the
hazardous zones around the tank-wagons during various
processes are absent. Therefore, the aim of the article is
to assess the size of explosion hazardous areas, which
will make it possible to analyze measures of emergency
situations> prevention.

The calculations considered tetraaxial oil and petrol
tank-wagon for transportation of oil and light oil products,
model TS863-15. The worst in terms of the formation of
explosive zones climatic and other conditions were used
that determine the outcome of an emergency situation.

Schematic view of the extent of the explosion
hazardous zone is shown in Pic 1.



