OMNPEOENAHE HA BE3OMNACHUTE
PA3CTOAHUA NMPU OLLEHKA HA
B3PUBOMNOXAPOBE3OMNACHOCTTA
HA ABTOMOBWIJIHU TA303APAOHU
CTAHLUMU

UBaH Jlazapos, lNetbp Kasakos,
3naTtuvH 3narteB

1. BbBEOEHUE

Hanocnegbk GnaronpuaTtHaTta ueHa,
HACKWTE  BpPEeAHWM EeMUCMM U CUTYPHO
npegnaraHe Ha astora3d (LPG - Liquefied
petroleum gas), KakTo M NOBMLUIABaHETO Ha
HagexgHocTTa M GesonacHocTta  npwm
ynotpeba Ha asmomobunHume  2a3o8u
ycmpoucmea (Al'Y) wn asmomobunHume
easosapsioHu cmaHuuu (AlIC), cnocoberear 3a
Bb3NpueMaHeTo Ha NpPUPOOHUA ras Kato egHo

oT Han-aTpakTUBHUTE ropuea B
aBToTpaHcnopTa [1,2,3].

Mpn TpaHCNOpPTMPAHETO, CbXpPaHEHUETo,
pasnpenensHeTo (3apexgaHeTo) n

ynotpebata Ha aBToras, nopagu HerosuTe
cneununyHn  ceonctea  (6e3uBeTeH, CbC
cneumduyHa Mupuama, HepasTBOPMM BbB
BOAA, MO-TEXbK OT Bb3Ayxa, CUMHO 3ananum,
obpasyBall C Bb3gyxa €KCMnfo3nBHa CMeEC), e
HaNOXUTENHO Crna3BaHeToO Ha CTPOrv npasuna
N HOPMU, CbObPXKalLLM NPOEKTHO-CTPOUTENHN,
OpraHM3aunoHHN, TEXHOrEHHN (TEXHUYECKM,
TEXHOMOIMMYHN, eKcnioaTaunoHHN) n
AHTPOMOreHHW M3NCKBaHUA 3a OpraHusaumsTa
Ha 6e3onacHocTTa npu paboTa [4,5,6].

3a uenta e Heo6X0OUMO OCUTypsABaAHETO Ha
HagexgHata paboTa, KakTo Ha  BCeEKu
CTPYKTYPEH €eNnemMeHT oT asmomobusiHume
2asosu ycmpoucmea (Al'Y) n aemomoburiHu-
me ea3o3apssi0HuU cmaHuyuu (AC) nootaenHo,
Taka 1 Ha Te3n cucTemm KkaTto usano (Que. 1).
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1. INTRODUCTION

Recently, favorable price, low
emissions and secure supply of auto
gas (LPG - Liquefied petroleum gas),
as well as enhancing the reliability
and safety in use of gas devices
(LPG) and automotive gas filling
stations (AGS), contribute to the
perception of natural gas as one of
the most attractive fuels for road
transport [1,2,3].

During transportation, storage,
distribution (refueling) and the use of
autogas, because of its specific
properties (colorless with smell,
insoluble in water, heavier than air,
highly ~ flammable, forming an
explosive mixture with air), it is
imperative that strict rules and
regulations containing design and
construction,  organizational and
human induced (technical,
technological, operational) and
anthropogenic requirements for the
organization of safety at work [4,5,6].

This requires ensuring the reliable
operation, as each structural element
of automotive gas installations (LPG)
and automotive gas filling stations
(AGFS) separately, and those
systems as a whole (Fig. 1).
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®dur. 1. ABTomoOMHa razosapsgHa CTaHUUS - BbHLUEH BUA
Fig. 1. Vehicle propane filling station — general view

Kbm AIC TpsabBa pa e npeaBuaeHo
pernameHTMpaHoO U3XBbPIisSHE (OApeHnpaHe) Ha
ropymuTe rasoBe:

* OT yCTpoWCTBaTa 3a aBapuMHO ApeHupaHe
npw cpaboTBaHe Ha NpegnasHMTE KnanaHu;

* npwu NMOCTOSHHOTO, npeaBuaeHo oT
TEXHOJIOTMYHUTE PErnaMeHTn ApeHnpaHe Ha
ropumMnTe rasoBe;

* NpVY NEpPUOaUYHO OpPEeHUpaHe Ha rasoBuTe
napu, npwu 3anyckaHe, HacTpolka WU
MOHTMpPAHE Ha TEXHOMNOMMYHUTE 0BEKTH.
M3xBbpnaHeTo (oTOenaHeTo, ApeHaxa) Ha

napute Ha LPG B atmocdepata Tpsbea aa

cTaBa uype3 cucmema 3a 2a3ou3xebprisiHe

(CT'N). Ta e npegHasHayeHa ga ce WU3KMOYN

Bb3QENCTBMETO Ha nopasssawinTte ¢akTopu

Bbpxy nepcoHana Ha Al'C u n3BbLH rpaHmumte

M B cryyam Ha Bb3nriaMeHsiBaHe Ha rasoBseTte

M nocrnegsawoto  ropeHe. Cobwo e

HegonyCTUMO U NMpeBULLABaHETO Ha NpeaesnHo

ponyctumute KoHueHTpauun (MAOK) Ha Tes3u

rasoBe B paboTHaTa 30Ha M U3BBH rpaHULUnUTE

Ha AlC.

Mpn TOBa, TemnepaTypaTa Ha W3XBbPNS-
HUTE ropuMMKM rasoBe W Napu Ha wmsxoga oOT
TexHonornyeckaTta cuctema Ha Al'C He Tpsibea
na Hagxebpnsa +200°C unn ga e nog -100°C.

HonyctumocTTa 3a N3XBbprsiHe
(opeHupaHe) Ha ropumuTe rasose TpsibBa ga

At AGFS must be provided
regulated disposal (drainage) of
flammable gases:

« the devices for emergency drainage
upon activation of safety valves;

e at constant provided by the
technical specifications draining of
combustible gases;

* in periodically draining the gas
vapor, on start-up, operation and
installation of technological
facilities.

Disposal (separation, drainage) the
vapor of LPG in the atmosphere
should be a system of gas disposal
(SGD). It is designed to exclude the
impact of the striking factors on the
staff of AGFS and outside its borders
in the event of ignition of gases and
subsequent combustion. It is also
unacceptable and exceeded the limit
concentrations of (ELC) of these
gases in the work area and outside
the AGS.

Moreover, the temperature of the
discharged combustible gases and
vapors at the outlet of the technolo-
gical system of AGFS should not
exceed +200°C or is below -100°C.
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Oboe noTBbpAEHa 4Ype3 npecMmsTaHe Ha
nponyckatenHata  CnocobHOCT, npensuag
nsmckBaHusatTa kbm CIUW oT npegnasHute
KnanaHu.

2. CUCTEMATA 3A NTA3OU3XBBPIIAHE
KATO EJIEMEHT OT OBLUATA CUCTEMA
3A OBE30OINACABAHE HA ArC

Ha etana Ha npoekTupaHeTo, C ornea
ocurypsiBaHe Ha nNogxogsawm ycrnosus 3a
B3puBO-noxapobesonacHoctta Ha AIC npwu
ekcnnoaTtauusi, € HeobxoaMmMo TEeXHOMNOrn4-
HaTa cxema Ha Tnpoueca pga 6vae
pasnpedeneHa Ha OTAENHM  TEeXHONOTMNYHM
MOAYNN.

OTBexgaHeTo Ha rasa OT npegnasHuTe
KnanaHu Ha  pesepBoapa W OpyroTo
obopyaBaHe Ha Alrc cTtaBa ypes
TpbbonpoBoau, kKOUTo TpsibBa Aa ca n3BeaeHu
Ha BMCOYMHA, onpedensaHa 4pe3 npecmsiTaHe,
HO He no-manka oT 3 m OT HMBOTO Ha
HacTunkata Ha obcnyxBalwata pesepBoapa
nnowagka. flonyctTumo e npucbeguHaBaHe Ha
HAKONKO MpeanasHyM knanaHa KbM €4uH
oTBexaall (apeHaxeH) TpbbonpoBoA.

KbMm cuctemaTta 3a rasomsxebprisiHe Ha AIC
TpsabBa pa 6O6bae npoekTMpaHo cneunanHo
YCTPONCTBO - npodyxeamesiHa ceew, 3a
n3nyckaHe (HacoyBaHe) B atmocdepata Ha
«tonnun» (c Temnepatypa ot +200°C po -
100°C) napu n rasoBe (Ha MeTaHa, NPMPOaHUSA
ras).

3a npepgynpexpaBaHe 3a obpasyBaHe B
CBeLlyTa Ha yCcnoBus 3a pasnpocTpaHsBaHe Ha
nnambk BbTPe B Hes e Heobxoaumo fa ce
n3nona3eaTt orHenperpagutenn un obpaTHu
kKnanaHu (Que. 2).

YCTpPONCTBOTO Ha MpoAyxBaTenHaTta CBeLy
3a «TOMMMTE» Tras3oBe W ycnoBusATa 3a
ApeHupaHe TpabBa ga ocurypsaBat eekTUBHO
pascenBaHe Ha W3XBLPMASHUTE ra3oBU napwu,
n3knoYyBawm obpasyBaHe Ha B3PMBOOMNACHM
KOHUEHTpaumMm B 30HaTa Ha pasnonaraHe Ha
TexHonornyeckoto obopyasaHe, crpagute u
cCbopbXeHuaTta. BucounHata Ha cBewTa ce

The eligibility for disposal
(drainage) of combustion gases must
be confirmed by calculating the
bandwidth requirements for SGD
regarding to the safety valves.

2. GAS DISPOSAL SYSTEM AS
ELEMENT OF COMMON SAFETY
OF AGFS

At the design stage to ensure
appropriate conditions for explosion
and fire safety of AGFS is essential in
operation of the technological
scheme of the process to be
distributed to individual technological
modules.

Removal of gas from the tank
safety valves and other equipment of
AGFS going through pipelines that
must be derived at a height
determined by calculation, but not
less than 3m from the floor level of
service reservoir site. It is permissible
to join several safety valve to a
discharge (drainage) pipe.

System of gas disposal of AGFS
must be designed a special device -

scavenging candle for release
(targeting) in the atmosphere of
«warm» (with a temperature of

+200°C to -100°C) vapors and gases
(methane, natural gas).

Warning candle formation in the
conditions of propagation of a flame
inside it is necessary to use Flame
Arresters and check valves (Fig.2).

The structure of scavenging candle
for «warm» gases and drainage
conditions should provide an effective
dispersion of exhaust gas vapors,
exclusive formation of explosive
concentrations in the area of
deployment of technological
equipment, buildings and facilities.
The height of the candle is
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®ur. 2. MNMprHuMNHa cxema Ha aBTOMOOUIHA ra3o3apsHa CTaHums
lMosuyus 8 - npedna3Ho-usrnyckamesieH KnanaH 3a Ha0HasigaaHe ¢ rpodyxeamersiHa ceeu

Fig. 2. Schematic diagram of vehicle gas filling station
Position 8 safety-release valve for overpressure with scaveling system

3. CbCTAB U WM3UCKBAHUA KbM
CUCTEMATA 3ATA3OU3XBBPIIAHE
Cuctemarta 3a rasomsxsbpngaHe kbm ACI e
CbCTaBeHa OT:
e CTBOJS Ha cBelTa, cHabaeHa C HaKpamHUK m
NabUPUHTHO YN bTHEHME;
e cuUCTEMa 3a Bb3N/laMEHSIBaHE;
e CpencTBa 3a KOHTPON U aBTOMATUKA;
e CBbp3BaWm TpbboOnpoBOaM.
3a Bb3nnameHsiBaHe Ha OTNagHUTE rasose
N ocurypsisaHe Ha CTabMNHOTO ropeHe cTBona
Ha cBewTa Tpsbea pga e obopyaBaH C
ANCTaHLUNOHHO enekTpo3ananuTenHo
YCTPOWCT-BO (C | KaTeropus Ha HageXa4HOCT Ha
enekTpo-cHabasiBaHETO), nogsexgatim
TpbOONpPoOBOAM 3a «TOMbA» a3 U AEXYPHU
ropesnku ¢ Bb3nnamMmeHUTeNu.
N3uncksaHuaTa kbm CI'M npu npoektupaHe ca:
* WN3xBbpnaHeTo (OgpeHaxa) Ha napute Ha
LPG oOT rasoumsxBbpridwute  KranaHu,

electricity

3. COMPOSITION

REQUIREMENTS

DISPOSAL SYSTEM

FOR

Gas discharge system to
AGFS is composed of:
trunk of the candle equipped with a
nozzle and a labyrinth seal,

ignition system;
equipment  for
automation;

connecting pipelines.

control

12

determined by calculation, but it is
unacceptable to be smaller than the
legally prescribed one.

AND
GAS

the

and

To ignite the waste gases and
ensure stable combustion trunk of the
candle must be equipped with remote
Spark drive (category | of reliability of
misleading
pipelines for «warm» and duty gas
burners with igniters.
Design requirements os SGD are:
discharge (drainage) steam of LPG

supply),

33



MOHTMpPaHN KbM pe3sepBoapute Ha ACT,
TpsbBa pHda ce HacoyBaT MNO OTAENHU
TpbbonpoBoan OT BCEKM pe3epBoap B
crneumaneH KonekTop U KbM caMOCTOSITENHa
yCTaHOBKa 3a u3rapsiHe Ha napuTe;

* WN3xBbpnaHeTo npe3 npeanasHou3nycka-
TENHWTE KnanaHun W Opyrn aBapuiiHK
yCTpOWCTBA OT TexXHonornyHute 6nokose
TpsbBa Oa ce Haco4yBa B CaMOCTOSITENHa
cucTemMa, He CBbp3aHa CbC cucTemarta 3a
APEeHaX OT rasou3xXBbplsAWNTE KranaHu Ha
pesepBoapuTe.

4. MPEONOCTABKU 3A OCUTYPABAHE
HA B3PUBO-NMOXAPOBE3OIMNMACHOCTTA
HA ACI

PasctosHneto Mexgy npoayxeBaTenHaTa

CBell, M TEexHONornyHoto obopyaBaHe Ha
crpaamnte n cbopbXkenusita Ha ACI TpsibBa aa
ce onpegensTt OT ycnosudata 3a AonycTumuTe
Bb3O4ENCTBMS OT HebnaronpusaTHU hakTopu
BbpXy XopaTta, crpagute M CbOpbXeHusTa B
Crnly4a’ Ha HEKOHTPONMpPaHO Bb3MfaMeHsaABaHe
Ha ropyMusa ras Ha rpaHuLaTa Ha cBeLuTa.

3a cvbupaHe napute Ha LPG ot
rasomanyckaTtenHuTe KnanaHu Ha
pesepBoapute TpsibBa ga ce npeaBuam

cneumaneH kKonektop. Tom Tpsbea ga 6bae
npecMeTHaT 3a NpeMnHaBaHe Ha MakCUMarnHo
KonnyectBo oOpasyBawn ce BbB BCUYKUTE
pesepBoapu napym OT cuctemata 3a
CbxpaHeHue Ha LPG npun BCUYKM BB3IMOXHU
cbyeTaHuMss Ha  pakTopuTe, Cb3gaBaliu
HagHansraHe B TaX (OCBEH TOMSIMHHOTO
Bb34encTBme npu noxap).

3arybute Ha HanaraHe B CIU (ot
pe3epBoapa OO0 Bbpxa Ha CTBOMA Ha CBeLuTa)
npy MakcMmarsHo U3xXBbprisHe Tpsbea ga 6bae
He noBevye OT CTOMHOCTTAa Ha MakCUMarHo
AOMNyCTUMOTO Ha[BULIABaHE Ha HansraHeTo B
pesepBoapute Ha ACI (cnopen TexHoOnornd-
HUTEe pernameHTn), nNpu KOeTo 3arnoysa
cpaboTBaHeTO Ha npegnasHWTE KnanaHu 3a
NPSAKO N3XBbPJISHE B aTMocdepara.

MpecmataHeTo Ha nponyckarenHara

from gas ejecting valves fitted to
tanks of SGD should be directed in
separate pipes from each tank in a
special collector and to the
separate installation for the burning
vapor;

» Disposal through  safety-relief
valves and other emergency
devices of technological blocks
should be directed into a single
system not connected to the
drainage system of the gas ejecting
valves of the tanks.

4. PREREQUISITE FOR ENSURING

EXPLOSION-FIRE SAFETY OF

AGFS

The distance between the vent-
pipe and technological equipment of
buildings and faciliies of AGFS
should be determined by conditions
on the limit impacts of unfavorable
factors on people, buildings and
equipment in case of an uncontrolled
ignition of flammable gas outside of
the vent-pipe.

To collect vapor of LPG from gas
exhaust valves of the tanks must be
made special collector. It should be
calculated for passing the maximum
amount formed in all tanks vapor from
the storage system of LPG in all
possible combinations of the factors
creating overpressure in them (except
thermal impact during the fire).

The pressure losses in SGD (from
the tank to the top of the trunk of a
vent-pipe) at maximum discharge
should be no more than the maximum
value exceeding the pressure in the
tanks of AGFS (according to the
technical specifications), which began
in tripping of safety valves directly
discharge into the atmosphere.

Calculating the flow capacity of
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CNOCOOHOCT Ha npoayxBaTenHata cBelw, OT
TexHonornyHute 6nokose Ha ACI ce 6asupa
Ha cnegHWMTE NPeanocTaBKu:

* 3a mpwb6orposoou oT oTAeneH
TexHonornyeH 6nok o obwwma kKonekTtop -
No MakCMManHoOTO aBapuUMHO U3XBBbPIISIHE OT
OAMH anapaT OT CbOTBETHMUS BNOoK;

* 3@ KoJiIeKkmopa - No aBapumHOTO N3XBBbPIISHE
Ha TO3M TEXHONOrM4YeH 610K ¢ MakcMmamnHo
N3XBbPIISIHE, B CpaBHEHME C ocTaHanute (c
KoeuumneHT k=1,2).
3arybata Ha HansraHe B Ta3u cuctema (0o

Bbpxa Ha CTBOMA Ha CBeLLUTa) NPy MakCUMarnHo

rasonsxBbpnsHe He Tpsbea ga Hagxebpnsa 0,1

MPa.

Cmeonbm Ha ceewyma TpsbBa pOa ce
MakCuManHo gobnukaBa OO0 TEXHOMNOMMYHUTE
MOAYNN C Uen MUHUMMU3MPaHE ObIIKMHaTa Ha
KonekTtopa, HO He no-6nm3o oT HeobxoanMoTOo
OesonacHo pasctosHue. BucounHata Ha
CTBONa Ha cBellTa TpsbBa ga ce npecMeTHe B
3aBMCUMOCT OT MABbTHOCTTA Ha TOMNIMHHUSA
NOTOK.

5. OMPEOENAHE HA BE3OMNACHUTE
PA3CTOAHUA NMPU OCUTYPABAHE HA
B3PUBO-MOXAPOBE3OIMNMACHOCTTA HA
ACIr

5.1. MuHumarnHa B8UCOYUHa Ha

npodyxeameriHama ceew

OcurypsiBaHeTO Ha B3puBO-noxapobesonac-
HOCTTa, T.€. U3KNIOYBAHETO Ha Bb3MOXHOCTTA
3a obpasyBaHe Ha B3pMBOOMNACHM
KOHLIEHTpaummn npwv n3nonssaHe Ha
razocbopHuTe TpbOM B 30HaTa Ha Al'C, Hanara
npecMmsaTaHus Ha pascenBaHeTo Ha
N3XBbPMSHUTE Napu OO CTeneH, U3kno4ealla
AOCTUraHeTO Ha AonHaTta KOHLEHTpaunoHHa
rpaHvLa Ha pasnpoCTpaHeHMe Ha nnaMbka B
npu3emMHna atmocdepeH crnown (h =2 m).

Ha n3xogHuna yyacTbk Ha npodyxeBaTernHaTa
ceew, TpsbBa ga ce npeaBuaaT cneumnanHu
yCTponcTBa 3a nogobpsiaHe Ha
pascenBaHeTO Ha [OpeHupaHusa rasoobpaseH
LPG c orHeoTcekaTenu.

vent-pipe technological blocks of
AGFS is based the following
preconditions:

o for pipelines of individual

technological block to the total

collector - a maximum accidental

release of one unit of the
respective block;

» collector - in emergency disposal of
this technological block with
maximum disposal compared with
others (with a coefficient k=1,2).
The pressure loss in the system

(to the top of the trunk of a vent-pipe)

at maximum gas discharges must not

exceed 0,1 MPa.

The trunk of the vent-pipe should
make maximum comes close to
technology modules in order to
minimize the length of the collector,
but no closer than necessary safe
distance. The height of the stem of the
vent-pipe has to be calculated
depending on the density of the heat
flow.

5. DEFINITION OF SECURITY
SAFETY DISTANCES FOR THE
EXPLOSIVE FIRE SAFETY-OF

ACG
5.1. Minimal height of the vent-pipe

Ensuring explosion — fire safety, ie
exclude the possibility of formation of
explosive concentrations using gas
pipes in the assembly area of AGS
requires  calculations  dissipation
discharges vapor to the exclusion of
reaching the lower concentration limit
of flame propagation in the surface
layer (h=2 m).

The output section of vent-pipe
should be made for special devices to
improve the diffusion of gaseous LPG
drained with fiery gates.

Based on the requirement to
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M3xoxgankn oT yCrnoBmMeTo 3a ocurypsisaHe
Ha edeKkTMBHO pascenBaHe (C MakcumarsHa
npu3eMHa KOHLUEHTpauus, HeHagxebpndiia
20% oT gonHata KOHUEHTpauuoHHa rpaHuua
Ha pasnpocTtpaHeHne Ha nnambka C) ce
onpegens  MuUHMManHata  BUCOYMHA  Ha
npogyxsaTenHara ceely no popmynara:

hm=lj5deIf{

KbAETO hmin € MUHMManHaTa BUCOYMHA Ha
Ha npoJyxBaTenHaTta cBell, m;

M - MacoBMAT pasxof Ha W3XBbPRSHUTE
rasose, g/s;

d — gmametbpa Ha TpybonpoBoga Ha
npoayxsaTenHaTta cBeLL, m;

V - 06EMHUAT pasxod Ha W3XBBLPMSHWS ras
NPV HOPMAarnHo Hansraxve, m’/s;

C - fonHaTa KOHLEHTPALMOHHA rpaHmLa Ha
pasnpocTpaHeHue Ha nnambka, g/m>;

I, fo — CbOTBETHO, NITLTHOCTTA Ha M3XBbP-
MNSIHWA ra3 U Ta3u Ha OKOMHUS BO3ayX, kg/m®.

5.2. HaOHansizaHe ripu KomrpecupaHe Ha
LPG npu HekoHmposnupaHo ewb3rame-
HsisaHe Ha 2a3os8ama cmpys

HagHanaraHeTto npu KomnpecupaHe Ha

LPG ce onpegens no n3pasa:

APy = 1,1.107,

KbaeTo AP max e MaKCUManHOTO
HagHandaraHe no PpoHTa Ha nnambka, kPa;
© — MNNOTHOCTTAa Ha cMmecTa, Kg/mS,

npuema ce p = 1,23 kg/m>;

V — CKOpPOCTTa Ha pasnpocTpaHeHue Ha
nnambka, m/s, v = 65 m/s npu obem Ha
ropumata cmec < 500 m>;

M3meHeHneTO Ha HagHansraHeTo  Ha
pasctosHne (X ) ce npecmdata NO CcrnegHus
n3pas:

2 4
1+ O,BG(V]
D

ensure effective dissipation (maximum

ground-level concentration not
exceeding 20% of the lower
concentration limit of flame

propagation C) defines the minimum
height of vent-pipe formula:

ﬁj 07, @
Lo

where h nin iIs minimum height of
the vent-pipe, m;
M — mass flow of exhaust gas, g/s;
d — diameter of the vent-pipe, m;
V — the flow rate of gas discharges
at atmospheric pressure, m*/s;
C — the lower concentration limit of
flame propagation, g/m?;
r, ro— the density of gas
emissions and the ambient air, kg/m°.

5.2. Overpressure in compression of
LPG from uncontrolled ignition
of the gas spray

The excess pressure in
compression of LPG is determined by
the expression:

pv’?

(2)

where AP max the maximum
overpressure in front of the flame, kPa;

p — density of the mixture, kg/m?, it
is accepted p = 1,23 kg/m®;

v — the rate of flame spread, m/s,
v = 65 m/s under the volume of the
combustible mixture < 500 m?;

Amendment  of  overpressure
distance (X) is calculated by the
following expression:

AP = APpax ip Xo = X/R < 1; (3)
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AP

APpoyy= ——™—  npu Xy > 1
max 1+ B(XO _1)(; , NP 0 /4 (4)
kbgeto AP e HagHansraHeto  npw where AP is excess pressure

KoMmnpecupaHe Ha pascTosiHne X OT MACTOTO
Ha Bb3N/laMeHsiBaHe Ha CTpyATa ropum ras,
KPa;

X - NpUBEOEHOTO Pa3CTOSHUE;

R — pagnycbT Ha obnaka OT NPoAyKTUTE Ha
narapsiHeTo, m;

B, C -6e3pasmepHn koedULUMNEHTH,
3aBucewm ot v; npn v = 65 -B =0,588, C
=1,146.

Paduyc Ha o0bnaka om npodykmume Ha
u3z2apsiHemo

PaguycbT Ha obnaka OT NpOAyKTUTE Ha
narapsiHeto R (B m) ce onpegens no napaasa:

R =0,62.3N,, ¢,

kbaeto Vcv € B3puBoonacHuss obem Ha
cTpysiTa, m>;

€ = 0,5(en + ecrx) — cpeaHaTa CTOMHOCT Ha
KoeduumeHTa Ha paswmpeHne, pasHa Ha 6,3.

3a uenute Ha NpoeKkTUpaHeTo nNpeacTaBsme
obema Ha cTpysaTa Ha B3puBOoOnacHata CMec
noa popmaTta Ha KOHyC C brbn 15° mexay octa
n obpasysawara. [lpegnonara ce, 4e
B3pMBOONAcHMAT 06eM CTpys € paBeH Ha
obema Ha KOHyca C  BuUcouMHa Ly (B
m), CbOTBETCTBALL, Ha noBepxXHUHa C
KOHUEeHTpauus, paBHa Ha JonHara
KOHLEHTpaunoHHa rpaHuua Ha
pasnpocTpaHeHne Ha nnambKa:

under compression of distance X from
the point of ignition of combustible gas
flow, kPa;

X — adduced distance;

R —the radius of the cloud of
combustion products, m;

B, C —dimensionless coefficients
depending on v; with v 65 - B
=0,588, C=1,146.

5.3. Radius of the cloud of
combustion products

The radius of the cloud of products
of combustion R (in m) is determined
by the expression:

(5)

where V¢y is the explosion hazard
the volume flow, m?;

€ = 0,5(eny+ ecrx) —the mean
value of the coefficient of expansion
equal to 6,3.

For the purposes of presenting the
design volume flow of the explosive
mixture in the form of a cone angle of
15° between the axis and forming. It is
assumed that the explosive volume
flow rate is equal to the volume of the
cone height LH (in m), corresponding
to a surface concentration equal to the
lower concentration limit of flame
propagation:

_ 187d
Cy

Ly

KbaeTo d e AnameTbpa Ha CBELTa;

Cy - DoNHaTa KOHLEHTpaunoHHa rpaHmua Ha
pa3npocTpaHeHne Ha NnambKa;

To, My - TemnepaTypaTa U MOJSIEKYSISAPHOTO

| JT_O[CH Mo
Tg Mg

o-c, )},

(6)

where d the diameter of the vent-pipe;
Cu — the lower concentration limit
of flame propagation;

To, Mgo—temperature and the
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TEerno Ha cpegaTta, B KOSITO CTaBa U3TUYAHETO;
Tq, Mg - TEMNepaTypata M MONEKYNSIPHOTO
TEerno Ha n3Tnyalums ras.

5.4. Obem Ha 83pusoornacHama cmec
O6embT B3pmBOOnacHa cmec Vey (B m°) e:

molecular weight of the medium in
which it expires;

Tg, Mg —temperature and the
molecular weight of the effluent gas.

5.4. Volume of the explosive mixture
The volume of the explosive
mixture Vew (B md) is:

Vew = 1iT.rZ.LH (7)
3
kbaetor=Lytg (15°)e paguycbT Ha wherer=Lytg (15°) It is the
KOHyca, m, radius of the cone, m,
Vew = 6851,3. d° 8)

MuHMManHUTe pascTosHMSA OT cBelTa Ao
apyrmute obektn Ha ACI ce wsbupaT no
ycrnoBusitTa 3a 6e3onacHoOCT 3a 4oBeka Mo
HagHanaraHeTo npu komnpecupaHe Ha LPG.
[MpenopbynMTENHO € KaTo rpaHM4yHa CTOMHOCT
na ce npueme AP = 3 «kPa, koato e
npakTnyeckn 6esonacHa 3a 4YoBeKa, , KaKTO U
3a crpaguTte n TEXHONOMMYHUTE ChOPBXKEHUS.

3AKINMKOYEHUE
C HacTosiwma Tpyn asTopuTe npeanarat
METOAMYEH Moaxon 3a OcurypsiBaHe Ha

B3p|/|BOI'IO)KapO6e3OI'IaCHOCTTa Ha aBTOMO-
OMnHM ra3o3apagHu CTaHUnn ypes
npeacraBsaHe Ha cucremarta 3a

ra3onsxBbprsiHe Kato enemMeHT oT obuiaTa
cuctema 3a obesonacsBaHe.

MpepnaraHnat nogxod cnocobcTtBa  3a
MUHAMU3MPaAHE Ha 30HUTE C  OnacHu
KOHUEeHTpaumm n pasmepute Ha pakena ot
ropsiln rasoBe 4Ypes3 onpegensHe Ha
b6esonacHute pasctosHus oT  ACI wu
NPOEKTHOTO NpecMsaTaHe Ha:
¢ napameTpuTe Ha npoAdyxBaTenHaTa CBeLy;
% HagHanaraHeTo MpW KOMMpecupaHe Ha

LPG npu HeKoHTponupaHo Bb3nname-

HABaHe Ha rasosaTa CTpys;

% obxBata Ha obnaka OT nNpoaykTUTe Ha
nsrapsHeTo n obema Ha B3puBOOMacHaTa
cmec.

Minimum distances from the vent-
pipe to other sites AGFS be selected in
terms of safety for human excess
pressure under compression of LPG. It
is recommended that a limit be
considered AP=3 kPa, which is
practically safe for humans, as well as
buildings and technical equipment.

CONCLUSION

With this work the authors propose
a methodical approach to ensuring fire
safety explosion of automobile gas
filling stations by producing gas disposal
system as part of the overall restraint
system.

The proposed approach helps to
minimize the areas with dangerous
concentrations and size of the torch
from combustion gases by setting a
safe distance from the AGFS project
and calculation of:

s parameters of the vent-pipe;

% overpressure under compression
of LPG from uncontrolled ignition
of the gas spray;

s the scope of the cloud of
combustion products and the
volume of the explosive mixture.

38



JINTEPATYPA / LITERATURE

[1] Qumumpos, A., 3. UeaHos. (2002) ABTomobunHu rasosu ypeabu. C.,
“TexHunka”, ISBN-954-03-0619-1.

[2] Hdumumpos, A., 3. WeaHos, JI. Jloeamo. (1996) [lpuBexpgaHe Ha
CbBpeMeHHUTe aBTomMobunm 3a paboTa C BTeYHEH ra3 nponaH-byTaH.
Mnoesaus, HTK “Xemyc’96”.

[3] Qumumpos, A., 3. UeaHoe, M. bosidxuees, P. Xpucmos. (2006) W3nonseaHe
Ha npupofeH ras B aBTOMOOWMHUS TpaHCNOPT M ona3BaHe Ha OKoNHaTa
cpena B Penybnuka bbnrapua. Bapna, HTK ,TPAHCIOPT, EKOJIOI A,
YCTOMYMBO PA3BUTUE EKO-BAPHA’'06“, TY- BapHa, ISBN-954-20-
00030, c. 7-15.

[4] Jlaszapos, ., T1. Kaszakos, 3. 3names. (2015) MeToan4Hn acnekTn npu OLEHKa Ha
B3puBOOE30NacHOCTTa Ha aBTOMOOWUNHM raso3apsgHu ctaHuuu. C6.gokn. ot XXI
HTKMY “EKO-BAPHA 2015”, TY- BapHa.

[5] DSF/PrEN 14678-2 LPG Equipment and accessories - Equipment for liquefied
petroleum gas automotive filling stations - Part 2: Components other than dispensers,
and installation requirements.

[6] PB08-342-00.

3a KOHTaKTu:

Tpakunckm yHusepcuteTt — CT. 3aropa,

dakynTeT , TexHuka n TexHonorun” — Améon

8600, Ambon, yn. ,[pad UrHatmes” Ne 38, n.k. 110.

= [lou. 0-p uHx. MeaH Cm. Jlazapos, kategpa ,EHepreTuka“;
GSM: (+359 87) 811-55-86, e-mail: isI51@abv.bg

= Ac. 0-p uHx. lNembp Kazakos - kategpa ,MaluMHHO MHXEeHepCTBO",
GSM: (+359 87) 840-44-99; e-mail: peter_yb@abv.bg

» Ac. UuHX. 3namuH 3namee - kaTegpa ,ENeKTpOTEXHUKA, €ENneKkTpPoHuKa U
aBTomatuka“; GSM: (+359 89) 785-99-12, e-mail: zlatinzlatev@hacker.bg

39



