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MPOTHO3YBAHHS HACJLIKIB HAI3BBUYANHOI CUTY ALITT
3 BABYXOM XMAPH I'A30MOBITPSTHOT CYMIIIIT

Hageneno METOJIUKY IPOTHO3yBaHHS HACJIIJIKIB
HaJ3BUYANHOI CHUTYyallii 3 BHOYXOM Ta3OIMOBITPSHOI XMapu B
yMoBax HadTonepepoOHOro MiANPUEMCTBA. MeToauKa MICTHUTh
pO3paxyHOK IMapaMeTpiB BHOyXy Ta OIlIHKY WMOBIPHOCTI
MOIIKO/)KEHHA abo  pyiiHyBaHHS OyZiBenb, cCHOpyd Ta
TEXHOJIOTIYHUX YCTAHOBOK.

KuarouoBi cjoBa: BuOyX, XMapa ras3o-moBITPSHOI CyMIIl,
MIPOTHO3 HACTIKIB.

IocranoBka mnpodsaemu. Hanzsuuaiini curyanii (HC), nos'szani 3
aBapisiMd Ha TEXHOJIOTIYHOMY OOJaJHaHHI Ta YCTaHOBKAax IiANPUEMCTB
HaTONEpPepoOHOI ramys3i, XapaKTepu3ylOThCsS BEJIMKUMU 00'eMaMu BUKHIIB
BUOYXOHEOE3MEUYHUX PEUYOBHUH, YTBOPEHHSM XMap Ta30-MOBITPSHUX
cymimeit (I'TIC) 1, sik HachioOK, BUOyXaMu, IO MPUBOAATH 10 PYHHYBaHHS
a00 IMOIITKOJKEHH OyIiBeIIb, CIIOPY/1, YCTAHOBOK.

Minimizamis BTpaT Ta 30uTkiB Bim TexHoreHHoi YC, 1o
cynpoBoKyeThess BUKkuaoM ['TIC ta BUOyXoM, MOXKIIMBE TUIBKU Ha OCHOBI
peanizaiii KOMIUIEKCY 3aJad MPOTHO3YBaHHS il PO3BUTKY Ta MOKIJIMBHX
HaCJIIJIKIB.

AHaI3 OCTAaHHIX aocCailKeHb i myOuikanin. He3axkarounm Ha
3HAYHy NpPaKTUYHY NoTpedy, B YKpaiHI Ha JaHUM 4Yac BIACYTHIN €IMHHIA
TEOPETUKO-METOJIOJIOTIYHUNA ~ MiAXiT 0 TMOOYJOBM  METOMIB, IO
3a0€e3MeuyloTh MPOTHO3YBaHHS PO3BUTKY Ta MOKJIMBUX HACHIAKIB BUOYXY
xmap ['TIC B ymoBax mpoMHUCIIOBOTO 00’ €KTY 3 ypaxyBaHHSIM OCOOJUBOCTEH
3a0yJI0BU TEPUTOPIi, peKUMy BHOYXY, XapaKTEpUCTHK BUOYXOHEOE3MEUHUX
PEUOBUH.

HopmatuBHuii  mokymeHT [1] MICTUTh 3arajbHy METOAMKY
pPO3paxyHKy OCHOBHHMX TMapameTpiB (HAIUIIKOBOTO THUCKY Ta IMITYJbCY
XBUJII THUCKY) BHOYXY Ta3OMOBITPSHOT a00 MapoOmoOBITPSHOI XMapu, IO
yrBopuiiacsi B pe3ynbrari HC 3 BukuaoM BUOYyXOHEOE3NeyHOI pEeyOBUHU
Ipu po3repMeTu3allii TEXHOJOTIYHOI YCTaHOBKH. AJie Npu IOMY HE
BPaxXOBYEThCS PEKUM BUOYXY Ta CKJIaJ BUOYXOHEOE3MEUHOI CyMIlIlIi.

[Ho3emHI Jkepena, Hampukian, [3, 4] mpu po3paxyHKy OCHOBHHX
napaMeTpiB BUOyXy OepyTh 3a OCHOBY HMOro TPOTHUJIOBUM €KBIBAJEHT Ta



pO3TISAAI0Th, SK MPaBUJIO, AETOHAIliHMI pexum. [Ipore, sk cBig4aTh
CTaTUCTUYHI focuikeHns, mpu Budyxax xmap ['TIC y (80...90) % Bunaaxis
peani3yerbes aeduiarpariiiHuii Mexani3M BHOYXOBOTO ITEPETBOPCHHSI.

IocTanoBka 3axaui Ta ii po3B’si3ok. Mema cmammi — po3poOKa
METOJMKH TPOTHO3YBaHHS HACHIJIKIB BHOYXYy XMapu Ta30MOBITPSHOI
CyMIiIlli, III0 BUHUKJIA B PE3yJIbTaTi pyWHYBaHHS €MHOCTI JiJIsl 30epiraHHs B
yMmoBax HadTonepepooHoro 3asony (HII3).

JInis KUTbKICHOT OLIHKM MapaMeTpiB MOBITPSHUX YAAPHUX XBHJIb MPH
Bubyxax ['TIC posriasHemMo moBHE pyiHYyBaHHS OOJIaJHAHHS, 11O MICTUTH
ropody pPEYOBHHY B Ta3omofiOHIA (a3i, BUKHAI Ii€i pPEUYOBHHU B
HaBKOJMIIHE  cepenoBuine, yTBopeHHs xmapu [TIC, BuOyxose
neperBopenns ['TIC.

VY crarti posrasgaerbes yrBopeHHst xmapu ['TIC 3 roprodoi peyoBuHU
(razy) omHoro Buay. Jns po3paxyHKy napamMeTpiB yAapHHUX XBWJIb IiJl 4ac
BuOyxy xmapu ['TIC BpaxoByBasivcsi HACTYITHI BUX1THI JaHi:

®  XapaKTePUCTHKHU TOPIOYOTO Tazy;

® cepelHs KOHLEHTpAaLis TOPIOYOro ra3y B CyMIIL;

® CTEXIOMETPUYHA KOHIIEHTPALlisl TOPIOYOro raszy 3 HOBITPSM;

* Maca ropry4oro rasy, 1o MiCTUThCS B XMapi;

* MHUTOMA TEIJIOTA 3TOPSIHHS TOPIOYOTO rasy;

* iHdopMmaIlis PO HABKOJUIIHIN MPOCTIP.

[IpornoszyBanns HacminkiB BuOyxy xmapu [TIC cknamaerbes 3
HACTYITHUX OCHOBHMX €TaliB:

* BHM3HAYEHHS Macu IOpIOYOro rasy B Xxmapi;

* Bu3HaueHHA edexTuBHOTO eHeprozanacy ['TIC B xmapi;

* BHU3HAuYCHHA pexumy BuOyxoBoro neperBopeHHs ['TIC y xmapi;

*  PO3paxyHOK MaKCHUMaJbHOTO HAJIUIIKOBOTO THUCKY Ta IMITYJIbCY
MOBITPSHUX BUOYXOBUX XBUJIb ISl PI3HUX PEXKHUMIB;

* OLIHKa Bpaxxaroyoro BBy BUOyxy xmapu ['TIC.

IIpornozyBanns HacaiakiB Budyxy xmapu I'IIC. Ha Biakputomy
TexHoJioriuHoMy Mainanuuky HII3 B pe3ynbrari Haa3BUYalHOI cUTyallii 3
MOBHOIO PO3repMETU3AIIIEI0 €MHOCTI, 110 MICTUTh CKpaIUIeHWH MpoImaH,
cTaBcsi BUKMA 8 TOHH ra3zy 3 yrBopeHHsMm xmapu [TIC. [lns omiHku
MaKCUMaIbHO MOXUIUBUX HachiakiB HC mpuitHsaTo, 1m0 B XMapy MepenIsio
OPAKTUYHO BCS KUIBKICTh BUKHUHYTOTO CKparjieHoro mpomnaHy. MacoBa
KOHLIEHTpawis rasy B xmapi ckuana 0,14 xr/m3, 00'eM xmapu — OIH3BKO
57 tuc.M°. 3aliMaHHs XMapH IIPU3BENIO 10 Ae(IarpanioHHoro Budyxy.

HC cranacs BniTKy, B A€HHUU Yac, B sCHy Oe3BiTpsHy moronay. Ha
Bigctani 80 m, 100 m 1 135 M Big Micus BUOYXY PO3MILIYIOTHCS CIIOPYIH Ta
BIIKPUTI TEXHOJIOT1YH1 YCTAaHOBKH MIiAIPUEMCTBA.

[ToTpiOHO BU3HAYMTH WMOBIPHICTh iX MOIIKOHKEHHS (pPYWHYBaHHS)
npu BuOyxy xmapu ['BII.



JlaH1 a1t po3B'si3aHHS 3a/1a4i:

* BuOyxoHeOe3MeyHa peuoBUHA IIpOIaH;

* arperaTHui cTaH CyMiIi razoBa;

* KOHLEHTpallisd ra3y B cyMili, c,, Kr/m> 0,14;

* Maca rasy B xmapi, My, Kr 8000;

* TUTOMA TEIUTIOTa 3rOPSHHSA Ta3y (r, JK/Kr 4,64.107;

® HABKOJMUIHIA IPOCTIP BIJIKDUTHIA;

* BiJICTaHI JO CYCiAHIX 00'€KTIB, M 80, 100, 135.

Po3paxyHku OyjaemMo BUKOHYBATH BiIITOBIIHO 10 peKOMeHalli [4].
Po3paxyHok ocHoBHMx mnapamerpiB BuOyxy xmapu [ITIC.
Busnauaemo edextuBHuii eneprozanac E xmapu I'TIC:

E = 2M; ¢ ¢/,

JIe Cor — CTEX1IOMETPHUYHA KOHIICHTPAIIIS MPOIaHy B CyMiIll 3 MOBITPSAM, Cer =
0,077 xr/m3. OTpumyeMO:

E = 2M; q; ce/er = 2:8000-4,64-107-0,077 1 0,14 = 4,1-10* JTx.

Po3paxoByeMo BeMuuHy MBUAKOCTI V. PpOHTY MoJyMm'st ipu BUOYXY
xmapu ['TIC:

Vr = k1 Mrl/6 y
ne k; — xoncranra, K = 43 [4]. Otpumyemo
V, = k; M6 =43-8000Y% = 192 wm/c.

Taki mapameTpu  BIINOBINAIOTH  JAeduarpalitHOMy  peXUMY
BUOyXxo0Boro niepeTBopennst xmapu ['TIC.
Busnauaemo 6e3po3mipHi BimctaHi Ry 70 cycimHix 00'ekTiB 3a

dbopmyioro [5]

in = /(E/Po)1/3,

Je I — BIJICTaHb J10 1-T0 00’€kTa, M; Pgp — HOpMasibHUN aTMOC(EepHUl TUCK,
Po = 1,01-10° ITa. Orpumyemo
r,=80m, Ry =11 /(E/Pg)*3 = 80/ (4,1-10*%/1,01-10%)Y = 0,50;
r, =100 m, Ry = 12 /(E/Pg)*® =100 /(4,1-10*%/1,01-10%)Y2 = 0,63;
r;=135m, Rxs = 13 /(E/Pg)*® =135 /(4,1-10*%/1,01-10%)Y2 = 0,85.



Po3paxoByemo ocHoBHI mapamerpu BuOyxy xmapu [TIC mnpu
MIBUAKOCTI TOpiHHA 192 M/c, 10 SKHUX BITHOCATHCA MapaMeTpu MOBITPSIHUX
yIapHUX XBWJIb BUOYXY — HaAMIpHUHN THCK AP 1 iMImysbCc XBUJI TUCKY 1.

1). Buznagaemo 0e3po3MipHi BETUYIUHU TUCKY Py 1 iMITysibey 1y Jutst
nednarpaiiifHoro BUOyXy 3a 3HAYCHHSIMHU O0e3p03MipHHUX BijcTaHel Ry, 1 =
1, 2, 3, BUKOPUCTOBYIOUHM HacTyIHI Hopmyiu [5]:
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Xi
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ne Co — mBUAKICTB 3BYKY B MoBiTpi, Co = 340 M/C; G — CTYIiHb PO3MIUPEHHS
MPOJYKTIB 3rOPaHHs, JIs ra30NO0BITPSIHUX CyMIIIENH MPUIMAETHCSA G = 7.
Pe3ynbpTaTi po3paxyHkiB 3B0AUMO B Ta0I. 1.
2). Jnst Ge3posmipHuMxX BinctaHed Ry, 1 = 1, 2, 3, BH3Ha4aeMo
BEIUUUHU Poyi 1 oy, K1 BIAMOBIAAIOTH PEXKUMY AETOHAI 1 JIJII BUIAIKY
ra30MOBITPSHOI CyMillll PO3PaxOBYIOTHCS 3a CITIBBIIHOIICHHSM [5]:

Paxi = exp (~1,1240 — 1,660-In Ry + 0,2600-In?Ry),
o = exp (=3,4217 — 0,898-In Ry; — 0,0096-In2 Ry).

PesynbraTu po3paxyHkiB 3B0AUMO B Ta0. 1.

3). Busnauaemo octaTo4Hi 3HaYCHHS OE3PO3MIPHHX BEIMYHH Pyi 1 I, 1
=1, 2, 3, nisa TpboX 00'€KTIB:

Pxi = min (Plxi, I:)2xi); Ixi = min (lei, I2xi)-

4). Tlicns BU3HAYCHHS O€3pO3MIPHHUX BEJIIMYHMH TUCKY PXi 1 iMIysbCy
Ixi oOuucaroeMO BIAMOBIIHI iM PO3MIPHI BEIUYUHU HAJJIUIIKOBOTO THUCKY
AP 1 imnynecy | B moBiTpsaHOI yaapHoi xBuii Ha BigcTansax 80 m, 100 m 1 135
M BiJ Micis BUOyXy 3a hopmynamu [5]:

AP = P+ Po;
| = |xi'(P0)2/3 EV3) Co.

Pe3ynbratu po3paxyHkiB 3B0AUMO B Tab. 1.



Tabmuus 1. Pe3yabratHm po3paxyHKY OCHOBHHX MNapaMeTpiB
BuOyxy xmapu I'TIC

Pexxum BuOyxy Hapmum- | ImMmmyisc
: - - KOBHIA XBUJI1
i r, M R, | Hednarpanis | Jeronamis
THCK, THUCKY,
Pixi l1xi Paxi oxi AP, I1a I, ITa-c

1 80 0,5 0,35 [0,0496| 0,85 | 0,052 | 4,4-10* | 2,84-10*

N

100 | 0,63 | 0,29 |0,0427| 0,74 | 0,049 | 2,8-10* | 2,04-10*

3 135 | 0,85 | 0,23 |0,0368| 0,68 | 0,041 | 1,9-10* | 1,37-10*

BuxopucroByroun nani tabi. 1, MOKHa BUKOHATH OIIIHKY Bpa)Karouoi
nii BuOyxy xmapu ['TIC.

Ouninka Bpakawuyoro BmuuBy BuOyxy xmapm ['TIC. PeanbHuii
PO3MOALT MPOCTOPY, B SIKOMY JiIOTh (DaKTOPU ypa)K€HHs, Ha Bl YaCTUHU
(omHa — 30HA ypakKeHHs, 1HIIA — 30HA CTIMKOCTI) HE Ma€ YITKOI Mexl.
HaGmxkenHns mapamerpiB BUOYXOBOI XBHJII Ha MeXl HEOE3MEYHOi 30HU
BUKJIMKA€ HAPOCTAaHHS WMOBIPHOCTI 3aJaHOTO piBHS mopas3ku Big 0 10 100%.
[Ipu nepeBuIieHHI IEBHOI BETMYMHN HAJIUIIKOBOTO TUCKY AP 1 iMmysbey I
nocsiraerbest 100% itmoBipHICTS opa3ku. L TummoBa ocoOaMBICTE Jlarpam
MOpPa3KU HE J03BOJIAE TOYHO OLIHHUTH PIBEHb 30MTKY Ha OCHOBI BHJILJICHHS
JNEKUIbKOX (DIKCOBaHMX 30H YypaK€HHA. bunbll TOYHY OLIHKY Ja€
BU3HAYECHHS MMOBIPHOCTI JIOCSATHEHHS TOTO 4YM IHIIOIO PIBHS 30UTKY 3a
JIOTTOMOT 00 TIpo0IT-PyHKIIiiT [6].

Orminka WMOBIPHOCTI TONIKO/DKEHHS TMPOMUCIOBUX OymiBenb 1
CIIOPYI, TpPH SIKUX MOXIJIHMBO IX BIJHOBJICHHS, BH3HAYA€THCS IPOOIT-

byHKIII€I0 BUAY:

Pri =5-0,26 InV4,

ne mapameTrp Vi 3HaXOIWUThCS 3 YpPaxyBaHHSIM BEIMYMHHU HAJJIUIIKOBOTO
tucky AP 1 imnynecy | y BUOyxoBiit XBuii

V1 = (17500/AP)B4 + (290/1)°3,

Ouinka WMOBIPHOCTI pyWMHYBaHHSI MPOMUCIOBUX OYIiBEINb 1 CIOPY,
IpU SKUX BOHHU IIJUISITAIOTh 3HECEHHIO, BU3HAYAETHCS NPOOIT-(YHKIIIEO

BUTTY
Pro=5— 0,22 InV2.

Jie mapamMeTp V2 BUBHAYAETHCS BUPA30OM

V2 = (40000/AP)™# + (460/1)12,



BuxopucroBytoun otpumani BenuwunHu AP Ta 1, 3Haxommmo
3HAYEHHSA BIANOBIAHUX NPOOIT-QYHKLIA I TPbOX 3aJaHUX OO'€KTIB 1
3BOJIMMO pE3yJIbTAaTU B Ta0M. 2.

3B'130K npoOIT-pyHKIIT Pri 3 WMOBIpHICTIO P,%, TOrO YM IHILOTO
piBHS ypakeHHs Bing BuOyxy xmapu ['TIC BusHadaethcs mo [5, tadm. 3].
3HaiiieH1 IMOBIPHOCTI ypaXK€HHS 3BOAUMO B Ta0II. 2

Tabauus 2. PesyabTaTn PO3paxyHKy HMOBipHOCTEH
NMOIIKOKeHHsI a00 pyHHYBaHHsI OyaiBeJsib, CIIOPYJ TAa TEXHOJOTIYHHUX
ycraHoBok npu BuOyxax xmap I'TIC

[TpobiT-byHKIis MmoBipHicTb
i r, M MIOIIIKO/DKEHHS | pyWHYBaHHS
P11 Pr2 oynismi, % oynimi, %
1 80 6,48 491 93 47
2 100 6,06 4,47 86 28
3 135 5,84 4,12 80 19

BucnoBku. Buknanena metoauka go3Bodisie ouiHuty Haciaigku HC 3
Bubyxom xmapu ITIC, ska crama HacialAKOM aBapidiHOTO BHUKUAY
BUOYyXoHeOe3neyHoro razy 3 TexHojoriuHoro otnannanHs HII3. Owminka
BUKOHYETBCS 3 YpPAaXyBaHHAM XapaKTEPUCTUK TOPIOYOrO Trazy, PeXUMY
BUOYXOBOIO TIEPETBOPEHHSA, MapaMeTpiB xMmapu Ta 1Hdopmarlii mpo
HABKOJIMIIIHIN TIPOCTIp.
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IIporno3upoBanmne moC/eICTBUI 4Ype3BbIYAIHON CUTyauuHu MPHU
B3pbIBe 00/1aKa ra30-BO3AYIIHON cCMeCH

[IpuBeneHa MeTOAMKA MPOrHO3UPOBAHUS OCIIEICTBUN YPE3BbIYAHON
CUTyallul TpU  B3pbIBE Ta30-BO3AYIIHOTO o0Jaka B  YCJIOBHSX
HedTenepepadaThIBAIOIIETO MTPEANPUATUs. MeToAuKa COACPKUT pacyer
MapaMeTPOB B3pPbIBA U OLICHKY BEPOSTHOCTH MOBPEKIACHUS I PA3PYyLICHUS
31aHUI, COOPYKEHUN U TEXHOJIOTUYECKUX YCTAHOBOK.

KuroueBble ciioBa: B3pbiB, 0051aKk0 ra30-BO3AYIIHONW CMECH, TPOTHO3
MOCIICICTBUI.

I.A. Chub, V.V. Matukhno

Predicting the effects of an emergency during the explosion a
cloud of gas-air mixture

The technique of predicting the effects of an emergency situation in
the explosion of gas-air clouds in a refinery. The methodology includes the
calculation of the explosion parameters and evaluating the possibility of
damage to or destruction of buildings, structures and technological
installations.

Keywords: explosion, a cloud of gas-air mixture, weather effects



