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The low amount of pollutant and smooth way of transition of some fuels such as liquid
petroleum gas (LPG) for usage in cars have always been the concern of some consumers. Duo
to the storage of this fuel with a pressure of 8 to 10 bar in non-standard tanks, there is a
possibility of risk and danger likewise explosion and fire. In this article, the scenario of fire-
caught car that caused the Boiling Liquid Expanding Vapor Explosion (BLEVE) and the
formation of a fireball with a diameter of 19.14 meters has been investigated. The effect of
pressure in the 60-liter tank and then the effect of radiation in the incident have been
modeled. accordingly The results have illustrated the fact that until 2 meters from the liquid
gas tank explosion site, the pressure continues up to 8 bar, and the radiation effect reaches 4
bar in a distance of 48 meters from the center of the accident, and in a distance of 14.60
meters, the amount of thermal radiation reaches 37.5 kilowatts per square meter, which it is
very worrying. By considering the pressure and thermal radiation effects, the safe distance
and the amount of damage are predicted. The results can be used to improve safety and revise
the construction of LPG tanks to reduce losses.

Keywords LPG Gas, Tank explosion, BLEVE, Radiation, Fatality

CITATION LINKS

1- Energy Systems Engineering: Evaluation and Implementation. 2- 2D Numerical
simulation of the nonlinear deformation of thin plate under gaseous mixture .... 3- Designing
a Comprehensive Model for Selecting the Best Fuel in Natural Gas Value Chain (A case study
in Iran) 4- Computational Fluid Dynamics Simulation of Blast Wave Using OpenFOAM: the
Effect of Solver and ... 5- Evaluation the Extent of Explosion, Ignition and Gas Leakage
Consequences in Cylinders .... 6- Consequence modeling and evaluation of LPG spherical
tanks Isfahan Oil Refinery. 7- Incident analysis of Bucheon LPG filling station pool fire and
BLEVE. 8- Analysis of Boiling Liquid Expanding Vapour Explosion (BLEVE) Due To Loss of
Containment ... 9- Hazard analysis on LPG fireball of road tanker BLEVE based on CFD
simulation. 10- Case study: Assessment on large scale LPG BLEVEs in the 2011 Tohoku
earthquakes. 11- Modeling and study of the explosion of gas storage tanks ... 12-auto-gas.net
13- worldliquidgas.org 14- alef.ir 15- Strategies to Determine the Priorities of Liquefied
Petroleum Gas (LPG) Fuel Allocation. 16- Reliability evaluation of power systems. 17- The
boiling liquid expanding vapour explosion (BLEVE): Mechanism, consequence assessment,
management. 18- Loss Prevention in the Process Industries. 19- Superheated Liquids:
Liquids in the superheated state, far from being a laboratory curiosity, occur ... 20-
Guidelines for Evaluating the Characteristics of Vapor Cloud Explosions, Flash Fires and
Bleves. 21-Guidelines for Vapor Cloud Explosion, Pressure, Vessel Burst, BLEVE and Flash
Fire Hazards. 22- Weterings, Methods for the calculation of physical effects due to releases
of hazardous materials (liquids and gases). 23- Thermal radiation hazards from releases of
LPG from pressurised storage. 24- Activity Responsible Function (AFR) Technical Library.
25- Quest Consultants Inc, Comparative Quantitative Risk Analysis OF Motor Gasoline, LPG
... 26- National Fire Prevention Association. Standard for the storage and handling of
liquefied petroleum gases. 27- Semi quantitative and quantitative risk assessment in
process industries with focus on techniques of QRA, LOPA, DOW index. 28- Numerical
Investigation of Fire Spread from a Fire Source to a Near Body in a Tunnel. 29- Reliability
assessment of CNG station by employing reliability blocks diagram (RBD).

Copyright© 2024, TMU Press. This open-access article is published under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
which permits Share (copy and redistribute the material in any medium or format) and Adapt (remix, transform, and build upon the material) under the Attribution-

NonCommercial terms.


https://www.accessengineeringlibrary.com/content/book/9781259585098
https://eijh.modares.ac.ir/article-15-51502-fa.pdf
https://jiee.atu.ac.ir/article_14083_en.html
https://mme.modares.ac.ir/article-15-61108-en.html
https://www.sid.ir/FileServer/JF/63313960604
https://www.nsmsi.ir/article_247238_en.html?lang=fa
https://www.sciencedirect.com/science/article/pii/S0304389406000914
http://www.niosh.com.my/images/Journal/2019/Analysis-of-Boiling-Liquid-Expanding-Vapour-Explosion.pdf
https://www.sciencedirect.com/science/article/pii/S0950423020306069
https://www.sciencedirect.com/science/article/pii/S0950423014001247
https://jsfm.shahroodut.ac.ir/article_3212_en.html
https://auto-gas.net/wp-content/uploads/2020/10/WLPGA-Autogas_Incentives_
http://auto-gas.net/
13-
worldliquidgas.org
14-
http://www.alef.ir/news/3981021087.html?show=text
https://www.magiran.com/paper/2255059/strategies-to-determine-the-priorities-of-liquefied-petroleum-gas-lpg-fuel-allocation?lang=en
https://books.google.com/books?hl=en&lr=&id=4QryBwAAQBAJ&oi=fnd&pg=PA1&dq=Reliability+Evaluation+of+Power+Systems%22,+second+Edition,+1996&ots=HqY84YYgjo&sig=FrgZIhOQDH_R4zDaQ-JdXT5Kc-0
https://www.sciencedirect.com/science/article/pii/S0304389406011290
https://www.scirp.org/reference/referencespapers?referenceid=1977095
https://www.jstor.org/stable/27847154
https://onlinelibrary.wiley.com/doi/book/10.1002/9780470938157
https://onlinelibrary.wiley.com/doi/book/10.1002/9780470938157
https://onlinelibrary.wiley.com/doi/book/10.1002/9780470640449
https://content.publicatiereeksgevaarlijkestoffen.nl/documents/PGS2/PGS2-1997-v0.1-physical-effects.pdf
https://www.sciencedirect.com/science/article/pii/0379711281900187
https://www.researchgate.net/publication/262687375_Semi-quantitative_and_quantitative_risk_assessment_in_the_process_industries_through_QRA_LOPA_DOW_Index_methods
https://mme.modares.ac.ir/browse.php?a_id=5958&sid=15&slc_lang=en
https://www.researchgate.net/publication/292793760_Reliability_Assessment_of_CNG_Station_by_employing_Reliability_Blocks_Diagram_RBD

OblSen g (gize 0l FYY

wygedy Grecle VG G Ly i) A g P exm
o3 @l g dsde jlige (SMAW) 39Sl Ly (g, Sibg>
S 2! pile Jlid 3gde eslaiul rgysss (59, wguw
Ui Gl el L1 B A 390 cual lag)s95 Ggaio 5
olej palS g sladil Hlid didon Hlade y laddl I Glog (50
b oyl b @iyl cizen g cusl 580 il (IS
5 bl dlins ool Jiaailgs 39 JSb pasd 350 )3 idon
w90 53 o3l ol ol plisekl cull 5 el aaiS,SS
dabsas ailbioe (sjawutil b asile Jil )3 gilge b 3950
OlyieS sl ey cales pae g o5l ol g2 3ylkil e
Gaixd dinoj ol 53 e U «glpl 55 Wg)39> =l wigw
Ul WS g widlgs £48g (g w)ﬁ wyge silus
02l 4 dzgi 093] Sl Jlw sz s pogay dine ol 5> ol

Ao glaiz g3 |y G
wigw oy Sl sl Grelz Jio FlplSen 5 (luge
2l § 353903 >k ol 5385 (sl b 58 (55,1 o 3
Wl 3= g gile b 58 1945 (sl S ooyt 313 plid
z90 ok, gl Ses 5 55059 Lo 0358 aub 55
9 (533 Wy ) Guaik &lge j98> 55 5 il (Las s jl=is]
L0 ol y g 33980 uyp g8 ol LIS 3 51 ealasl b
sl g it s 1 Jloa 55 @ e G S (g5ldse
ol lasoly Bl Kan 5 iy .l 0393 5135955 (55065
355035 b gole S8 (650 YEIY (sladgunS 53 56 et g Jlais
el sls lis 2ol g wisls 41,8 (bl 350 1y Joleyue widlay
9 Jiys (5510 YO alold B e JguaS ol 53 2! 58 szl g
Sy il 9 el Pyl Sen g JleS 0S50 13¢5 1) 313
ilwand |y gledol wds o8Vl 53 2ed! 6955 wjle
Slybl gy FAL 393> gloi U 5,8l L_;):S)b'é Sty 9 Ldgad
dsl> S Mg Sen 5 SHb . 35l SUyks Lo ol
9 05 595 55 9 1A Jlo yuoliar W 3 oS galo 58 ey
Jlail cdisls ol 53 . 35als 5,8 dsedllhe 3590 1y 39y ealis] 5l
0 955 03yt et 4 e eslS gite 4 Sild Lo
O 110 b Sl3T a9k 13,8 srelana s glaylaiil ol Juss
J o gale @il jladil osaay slal cely adids Yo b Ui
dol> goaelS ;3 (BLEVE) (gouls onyay slais! 4y by o>
sz Jlo 53 ile @l jlxdil ad Joe p3 0 SHby e gu
ol (655 5hE Sl b plex oe @bl oselS
sh8 3STas b ) bgs (530 (952055 53 g yio \We 394> (Fireball)
B SR oduy A ol yio Qv dgi> UM_J Lsgf
Loyl Lo o3ls s 31 Judsay &5 (530l 558 slol,S)50
5 Julod g i Plazpe ) sy e85 4 gl j5 Jol>
0391 ;baex>18 loojlu g 31,81 4 (souls oy 3 &S L (et
33 50 2oy Ve s Syo Jlatis ! (S5 51 (g0 Ve alold B g

VEo¥ 345 oY oylad (V£ 0y93

glo 35 033 (330 jlail Julxd g agjens
odady 5l 1 sl eslz (59995 S 53 (LPG)
(BLEVE) (g2 Jl> 3 gile )l

AiSd ole *odls s e Jsisions Sy
obel plals plals o&iils Ginl sl e U.w.\i,e,c‘
U')"I .OU'JU ‘o‘.{bLf o&als Sl (W0 09’5"

XN €S

gl s 5B wile lacssw 5| Bx plol @lulz 5 o5 S
OBuS Bpan 4595 390 o)lgen Lagy3gs 53 ealaiwl (lys (LPG:>2dh
3lbiol yué (50 53 50 Ve B A jLid b e gw ol 0,053 cdeds .l 039
G dlie ool )5 3ls 3525 (el g il gaz Gk joy Jlaio!
)y il expsy sl el 45 55395 S 55 (s59wT (S92, oy
Sie)ANE yha8 U (Fireball) (257 (65 JuSuis g (BLEVE) (e Jl> 43 gulo
Bol> 5> @dadd il g 5 (535 Fo 0350 53 L8 3l 9 o dis gy i
)'l Crw Y alols 1 A3 (0 ULI.M-\ @Lu RO vl LS)LM)JM oads osls &
A alold 5 g )il 5 3l delsl b A 1 ,Lasd caulo 58 ¢ 3iee slaeiil Joxo
Ve alold Uy 39500 Ll @r0 yie p lgslsS ¢ U ddsl> S50 5l (550
sl &5 Juyio @10 o WlgskS WYID 4 Gyl @dedd jlude (5510
9 oroal dlols iyl g g lid wlydli 08,50, b el sauiS S
9 hoal 39u2 a2 ) Wilgioe gl el odd iy s eyl plie
39 oalatwl wlals U,‘mLf > L>'>U"L.” U)L>.A el 2 L5)§")L’

Sye cgitiaii BLEVE (gaaly 0303 (y33e jlziil (LPG (> (! nejlgasls’
209

Ve 10/VE sy, fyls
VER LIV s Gpads s
sheikhz@kashanu.ac.ir :Jgiume odiuuygs®

dodde =)
oS ol 00 03518 (5,384 LS (B0 )3 (5553 4 Gy
0o (S sladuix dan )3 ilise Gla S @ o] Byas
e Ji g Jem Gl ple gl 0wl wolh Loy
ol ejgrel ol ond haad (555l pabae (led 0SS pan
o33 9 olz ,3 G gl caSBran S Lidy
By 5l o pibnsad Ghud slbedgw oaiSbas
alite gilio pglae eslisiwl 33 3p3dspanio il S Mewl
dlds g 3 (535 op>d @5l J&5 5 Jem i )3 (5551
2l Adls yiaS digje Bpo b (g ity Glolesy 3ilg B el
oKl 5l 45 (LPG) (ol slais! 4 b golo (143 58
OUsr 5 0lios b of caSis edas (idy 5 1o oy pls s
dae oo Aile by gw plo b duolio 53 (aod o0 JuSid
313 (658 (ST Ysame 5 3j5uwe juad 3yls (6,59 LS|
3350 ol galo 4y 5L (yiali8l g Les (ials GeS b 2zl
65 sLss Judsy a9 yicol) o] (6,148 g JE 5 Joo U
b il ol pilden 5 e (598 pjle @l (gjlwopss

Urte SyilSo udige sole doliole



FYY gl ol (95085 Ky a (LPG) gole 518 0yd (5o ylaeiti] Julos g dyjons

$Spede e dy Loy giS 51 o8 slawd ,s 5B ool Lol . uibie
(R 0 ey (daSyT Jolh sl j9dS gy 4S9k el
Jlo s Gz Bras il Gawd 3932 e (595 «0aliSyl 9 i
JS 58451 0oys Y¥ Jgl 198 03 g w3sls (olais] 3¢5 asly Vo4
Sl ayguisS ol aSl 39> L .13145103,S Gyan |y olys
2 bl caSe esliiwl agyags 55 mile jB 51 &5 cwl (g3L;
g9 )3 pogats (428 L S (g ailhS wslge A
03 Fabiyl s Sb dulsds G 5 ool 39293 jsm =l
23 g ool i dugi ;S5 433 g 025 4 cowd B4l
Lo Calize bl 5Eg1 B pao ylade ) K . diud 395 ygiS
)9&)@94' ol slpw 33 30 Gl Iy YR G Yoo Jlus 5
Yo Jo ja 1y glesls 85 g oo e gw Bpae JS 51 3oy3 W
g Buaos JS 5o )lfs_)l (g cwl oaly jolais! 395 @
OeS &S ezl wglite Guyp 3o layedS G 53 9)39>
0S5l 4 bgase Gyt 3 eazite LIS Kopd oW Ly o
9dS ol 53 logy395 i gw JS Bpas iy S S cwl 039y
8931513 3929 (5 S gu ol AVees 51 i 5 (lez puolpwr
395 4y Yl y edl Gle Grae jl aoys A

D2 osls (olais

30000
Rest of the world
m Ukraine*
25000
Poland
Korea
20000
Russia**
m Turkey
15000
snnl 1l I
« 10000 | |
]
£ |
]
5 5000 1
z
: i
£
Chanaannnnnnnnl

Yo Gl Voo Jlo 51 olez iz gblio )3 355 Gyan oline () JS0
[13]

035 3851 Gl Gawy wolled el ol j3a5 350 5
)9240 LQ)L.OQ)J? 9 | D.\Ma.\))‘.ao J)'.\jb.wl &ygody Lh9)39'>
Ol 5> 5 35,185 1y (2! slie 2 95595 535 jawailSss
3135 3925 (529,395 gud (sly 35 2! gl (S gu
Gl oy ogysen ol 35 j9ailys 4y (@3j320 pae
wly> g9y 9 Syo pl5 @ |y plailibgan I (o3l slusi
G @ilie 35103 digSonn |y )9S oS LS5 (655wt
2o 498 (s3dsi 2 edl 5 veps Ve 5l Glan g e dxlse
3w 2! 690395 0olee 110 394> Jlo ol s 8354 0
ol 1 plailialyae g jlrope wygods & 3ls 392 4aiS 5
S yao )LQT olgieds 38 LQAT Buae g S0 odldiwl cigw
1139 50 48,5)B3,5 (2]l (K>

Modares Mechanical Engineering

2303y (53l )3 (gloses 13U (lse 5 OT byl dlsl> o
5 Sy el ols &y Gl sk @ il Loy oyl ssubs
iy il Jel> (23T 655 (595 2 GRaad Fg)Sen
S oslainl b gale 5B Jol> S5 G 5 (s> b 50 aile
9 sl plail Sluslxe @l Suolins gy 4 gilodand
Gl Gyl )l 33T (685 ez Gl b oS sls L b
pRERAS Gl b ) ey Gy il e sy
23 &le 58 g3l (s5uly oaany M0 e 5 bise palS
oI5 &5 o5 $S3m55 b 5 Y0 Jls i 1 3y o5 Sy (ol
0330 WV oliil g (5550237 ol 31 503313 558 (bl 3,50 )
S L g S ol wud a eLi.i:..gSJL.g » &le B o
£953 4 9inogd wysody (Souly oanay O dle ol 53 a8 G
O 394> J8 a5 Sy sl (15T (sl g8 a0 yoeio oS gy
5 Gigize 105 4dli YO (lej @ )3 yie PO« glal)l g s
(CNG) 3,8 (b I8 ol Sy 300 Lol Mosljis
ok YO o33 gixe Jlid b laiws 5 S5 wysed
slexiil g0 53 Ll gl ulasl 52 3le39a5 (anys g (55 lodesds
23 &0 ylo yy wlgglS YV @y bl (e (ojle jl o
wygods gile b jlaisl sl b g swyse (50 A gl
S 1he phyid il Sie (550 DO U glad ol giregs

39850 039450 ¢yl 33 38l g lalais b a4y ol 4 yaio
9 wlallhe mli 5 ainej pal 55 oad plil jee 4y 298 b
deol> 3o lxiil 51 &5 (12 slocawl pogas )3 wlibss
3B 5l 95395 (i3 el g sl &5 ol a1 950
ol Ol gy 635 5 g1z whbs Llgice G2e
el g i Jlial b sl aidsls Shbl glag;ss5 g 5095
eyl aold i 5 @ylus olise o bl 51 0L ey
0S5 S 313 iy wlallae 4 il el alold i 5 o
9 o I g el oadd plail (ogas ol 53 (6345 Gl
@ dlio ol 53 e B 6958 6ol ey il 2L
2 @lo 58 0pd3 (e SO il Julai g i g oy
Sgdso (Sorl oy sl wely g 38 JIE FO 93 (555095
o olail latag iy b dunlio )3 g990 ol 39450 ailay
3 oile il gsz sylse sl Wil ) o5 4
shls ilosds (s gilo I8 Joo (slaySili b o LaolKayly

2dlise 6 )9ls3

ozl 5B Bpae sy, -¥
o © & jou 2! Blegsiss 53 &l 5B Gl Sras
s5b @ 43S amd 93 b g0 aas @ (Autogas) )'lfg;ﬂ
o oo YV @ YA Lo 5y g cwl aidls ol3s! g
Vi3l 1y le 58 Bpan Lg) oS Vs 51 Sy el sxm
bedgw pho 4 cuwd wdgw ol o5 SuIT cuwl ol

Volume 24, Issue 07, July 2024



OblSen g gize 0l FYF

P8 Jlo cuiguyyl 3 &S (GZdl sow 4Bss) £00 o
0o sl e 5 G2 ol ol (Gl el oy
s3le & e Sy aSHkey gl By b e
oz ahadi 5l Gios enlys (8520 53 § vl gale e Hlade
230 (63L5 sl latie 5 ool gz 4 Loy 0550 48 @ile
OsBe ylaz Jomd az 1 o jLid (aal38l el 9 3iS (o0 sl
sstn (§9aly 0301y 4 o5 3,500 g0 il eoled )3 g 0sid
5 whln gad ST Glad Giall 51 Gab sl ededs el
39298 3L wllus (o] Slbl plul 5 0350 sloass Cliy
3575 2T (555 sl Sal 380 Jlaxdl 6 e 1 5 e
4L sosely ilodnd 5 el poy> s jshieds 3yl
L disl> ool 53 e GLSU ' s souly enpsy il
313550 (g5 lwdnds a8z wjgo 4y (PHAST) s ljéley
@S o3y i dsls ol wled g dpse ploy 4l & Lds
4555 b cunl ol 0SS 4SS g atsls Shbl 4 laaly
4255 g8 Blbl slag )95 (disls 989 oo (9398 3355y 4y
S50 y9ae Dl o 51 S aliols b Jleis] glasoly 4
gy 3o ool 31 oslisal plej wae (Eli3l Jl ol b
Iy sl slowl gyt Jleds! (w3l dgu g 38 s il
255 B iy 51 Gl e ol G 45 357 sl 3925
g anlgs

asfllae 390 (320 =¥V

Gilodie ol osds Grw dlols bt e Kol jshiedy
313 g y393 )3 1y Bpuan oy sy &5 39 plil (e (59, 5
bogi 5 el 53 g3l ol (@S5l YYIR (s 3 el
51 ealaiul oSl ol Joli B8 dlitune sy 50 Givgyd 4134
Sl oS 53 5 oSz Wil (g ;393 53 ydaw ojlre o
bl LT yae 4 a9 b sylaibiwl olojleo a5 51 g a3yls (YL
el (g s Bl Ji5 3 Jas @by 5l s 5 00 igmine
23 b 03gub (slogyses 33y pae e g8 39
013 3355 5 L yg b oy WS

oy 0304y puunsilSo 5> (ublyy Jio -F-¥

W Eopd 9 d9de S 395 Ubsr dhi U mile SeKe
Sl 5 L byl el SSpe ol ol Sl St
o) bo g3line slnil oy Fosas ladil £ ol S9dire
Jlo B0 Jlo 51 3950 oite JolS cunnd ccls 4 o3
4Ll 3929 (oaly oy g9 31 wilyl=ail 51359014 51 i VAAF
9 5955 (e ldil Lcwl 0393 VAAF Jlw 5 OT u.:).uf)).\ s

VEo¥ 345 oY oylad (V£ 0y93

ajee il (55l dse g Ao oyla -

&Lnjlfw‘.#agaaﬁ -\-v

oligs 5 e gl S (slogyySoyian 51 Sy gale 58
;8 ol g (slod el ond JuSis (C4Hy0) yligs g (C3Hg)
Sl 4 dzgi b g cwl osids ALY Jgaz 5y Calizo (slayliss 5o
OBl b oy o @ )b 03 393> U >l e JB1s 5L
B 4 aale 58 L Sl (Lo 6 Jgad 55 5 o (los

13 3929

9 0k roedl evis JuSias beil8 uyds (hez sles (V Joaz
alide slaylid )3 (b

(0 pls Udez sbos (COpLgR Ubez slos (bar) jLaé
-A\/Y WO o4
=R -AY[A oAl
—+/A -¥Y/v \
OV VA [
Ya/b Yv \e
WE/F T v.

B3935 53 @abo 35 3 Wy 51 (bl sl -Y-¥
A (50 o3l 2l e gl gl 53 &S alg 395 yiden
23 G 4S5k (Aigd 5o S3uwdilSys RS wyse 4
el @alo 5B (55luoysd 05 )Lt 3y S el g0 pogad
JEsl b spedaw gl St sloSils 51 ssdie
JeJsas (¥ JSib) 398 sl i gu 19338 4 350 5| edgu
S0 oylgan cwlahd ol (BB wcadsS g @Y 3jlaibivl eue

ol 5 Glagl 4 4255 pac )1 3925 Lng 393 (ol 3 518 s
sh> plgie cad S a8 2k |y £9850 93 ilgie lisebl
5593 g el S pands B wads b 51 Byo 4«5 (Hazard)
Jlaisl jhs @ud yogde oS (Risk) o Jlois! ¢lgic i

N01323 50 518 4z g5 3590 523 |y ol 985

oy
180 353 (53355 » i gm JS) laKils b ool e (¥ JS&

F o olgie |y aale 58 (65150 cumio 13 39290 idlgs glgil
5 G bl (gl Jold oS 3 gupand oje>
71850 e ew 58 L]

Urte SyilSo udige sole doliole



FYO sl ool (595395 S 53 (LPG) gl 58 055 y5me il Jalnd g agjd
o)linl s byt 53 (G1) 35 5 (L1) gole wdl> 3 g yispl
Jol> (F) by 51 38 oibe il 51 Jols 6550 s

01395 0

Epx = M(up —uy) D)
Adlse Jlw g2 Mg 5l 5 Lol (650 Eny ol )3 oS
ol (565 puuilSla 45 ol Jao -0-¥
030 53 Ly ey Sy 98y el wilgioe oS (6,505 Jole
Jool> (3T (55 adlipe (23T (555 0a03y 335 5,355 2!
3o GLSL (S5 tenl Jlaisl BB slge 51 aglae Gl
o1 (555 St Jelse crytage 31 Jlaiil BB wlaple g5l
il osle g @30 (595 VBT HUS (S9uk oy 29>
JiSid g Y o 4 Jlasdl eely g 039y Jlidl LS consd
ghadd g lid ol paol dled Gy b g sede G155
T (555 3550 B aliold b cunlicto o) y9le 33l o1 (ol
AL BT (655 JaStd eiygeo 53 S e 3yl (ilise (slem]
() abasly 51 Q23T )3 515 b g o3lo 02 (50 a5

21T e s

MFlammable
1
MIn ut fVa or =
_ P P fcorrection (Q)
- 1

fcorrectionfvapoernput fvapor < J
fcorrection

Minpue 6551 53 33553 G903l 032 Mptammabte <0 53 45
S9de 2y ite 3l I s & S gw esle g2 lade
feorrection 9 2l Sim oads Lay s 56 op> 552 frapor
6 A (390 B 13 ¥ b il oy kel oy
6B L plgs @se g (Triame) (5T (595 aland gl aplone
Wit (i3] 53 3558 osle 2 I Gl &S (triame) dled
220398 a o3laswl (V) 5 (F) Lals 51 oy

Trlame = 3.24MRi e maie *

— 0.26

triame = 0.852MFigmmanie ™
b U (13T (665 5550 gl lsiedy a5 Gl dlads gl
Pl cuwsy (A) dhaly 51 oslastanl b 3950 i y=5 (e

Hfiame = 2Tf1ame )
2313900 dawlxe (1) ahaily 51 55 alady axdaw sLac] plgs

E, = fstlammableAHC

F = Q)

41Trleame triame
ededd (5 fi e adaw s olgd Bl 4 S
el HLasl gly 39390 (I oS AHC § 39590 00 oanli
edle )3 jLis 51 Gli oS s5d5e Jols (1) a1 £ ylade
231150 e slaxdil oK glusl L

Psat 0.32
fi = 0'27(W - )

Modares Mechanical Engineering

GlawsSaiSe 3 Gzl @M Jlsess )y B3I dilsil
Siloj szl MBI Loy diiS 50§ pguan FFee (SyiSo
abai 51 Y0 4 50 S5 gale @yl 423 o5 3,50 w0
Redich-Kwong edl> ddsleo 51 suup yaumadl jLis 53 395 hg>
bugi 4 39 (50 03) (paedd yhuad] LS 55 05598 4> (glos

HERIKVY RCRVIREY)
Ts; = 0.859T, )
s 3 yhanad] L8 53 05393 jlxe 1> glos Ty by ol 55
Sy aphi WBle 0uslS cues b sl Te g sl
0334 5> Wlgie &S ! (598 sl Zlgal 3530 55 195 by
Algie iz (588 slaylzail (Jl> ol b agd sl (50l
Slod 53 53 0ad opBd jlidead wilsyle @iy yudd 51 AU
3l shuedl Lid )3 Ll (s abaiii 51 Y0 Lol 08358 >
Ohsy @l allBdadlae (B8 Su lgzpe 55 Ly puends
dpogi gy 3wl ol duogi az)LSy (gaaly sy Lzl
wlale gsl> Bgyb (2L Julsay opxiio slge s cosdd
30 & el game gz abaii 1 VL (sl ;3 o oyud
21yl oyt sl 655l ol slayielly elad o 5!
S ) e dudly puptden dzat )3 9 LaS zol 59,
il (355 e (gl GSaelinagays (sbagsigy -l sl
2le oz 43Ye 330 Lo ol T 51 o3liitaol cggen Ll
oslo el U yloiil 1 U5 osle el Saalinngeys 3,5ug, 5
93 o GBI lagil SWBT g oads dunlio il I asy
dwlae sl ylite laghsy wose |y ladil (3550 el
Jloaslae 55 Ghls o Gjle 5 JToal (6385 350 yloniil (55,31
Jloaulpe sl 5929 Judsas dlie ¢yl 53 3518 3929 caiiwn
&l 390 ealastl oo gl il bailg) 5l opdS (350 5
5 sl glowdls g GBI (5l Sl plgie L ol
028 9 ] oty S inl bludl sl (68 L) il
2 GBI g3l iloads oSy 56y I ylxail zlgel 4S 950
05T e oy (F) 9 (V) bslgy b caiyiy (led 5 4dsl dl>

u; =xp1hyq + (1 - xL,l)hG,l —x,1P1vis

™
— (1 —xy1)P1vg1
Uy = xL1[x£,12h£,12 + (1 - xflz)th;lz -
xp5PovEs — (1= xt3)Povgh] + (1 —
x,)[xE3REL + (1 — xF3)RE, — xfAPyvEL — )

(1= xf3)Povéls

(Po) byme Jlid b ply (2l wdlo jo lid Ly, ol o
> Siby iyt Vg ) lagmging dgde i8Sy
2 Jbw pole> 4 boiye G g L slaguaging 9 2l 9 4y
9 L1 slopugib sitwn gldl jlu g gLl galo slacedl>
bludl 51 osd dawlxe Jlwo pols> 4 (¥) ahlly j» G1

Volume 24, Issue 07, July 2024



OblSen g gizme 00l - FYF

ol -F

galo 58 (s 5 Te 3o ylandil 51 0 20l —\-F

8l glad g ,Lad 33yl olie soul oy (53l 3
s il Gy «Bam 3500 518 )l e Bols ol
Gyl 53 31,31 5 @lyegmd s e e 3153 T walyy g s
692 Il Balyd 53 @slg> ol paliliy Wibise Bal> e
Glwde (48l 50 VO) S ceyw b (JagSwly [lise)
135 ndl 5L dve 3 (5305 535 3 s g 150358 m
Blg sosls Golwl y eslidl glasl disl> hagis ol 5o
Sl &2l paibe 9 pieee I G d9de sl Ll
Sy dwg 4 a5 el AFR degazo cslg> £43g wlbuwolxo
oxdd Al ol wleMbl ¥ Jga> 55 g oad (5 9lgex>(DNV)
2 osel Gy woles ulel p ¥ Jgaz sleesls 24wl
5 Gilodde 53 lgice o wid (5,184l sals slassly
aled Al 98 LB Sloz Sy (L))

246 Lo 3o (s wand J8l 0y (63959 slayialls (Y Joao

ke by £g5 sy
obs s olsx Slge
) (°C) buze (sled
A bizo (s cush,
/0 (kw/m?) Suiyo> giamisld Yoli @wadd
VIO F e g ol haylyd

I8y 53 2Bl lresls (13ged g 5 gyl g8 4 azgi b
odasy Sl wislee Jo 5 Gl glaylaged B ) 2lis
sy Ao JLid il W IS0 S9d 0 uyp sBI 350
] abuicn 45 365yl .m0 ol |y ol e 51 alols
B alols 15,4 1 )Lis sbisl 5 (g0 ¥ alols 1,1 A ,Las sl

ol b5 alold ol 53 3L31 Sye Jlaiisl g 3yls dalsl (550

() by 51 osliul b (AHe) HLal ly 39290 palls gloS
221590 ol

AH¢ = AHcomp — [min(Lfvapaurfcorrection)

~ foapour)[4Hyap Q)

+ CpLig(Triame — TAmb)]
o oS By e @il oS Mamy ] 53 &
Jlw g (Lo wadybs Cprig o] Lo 4l )3 b guw yubes
b o (5lod Tymp g dsis (§lod Trigme ol sLid s
onSsie T8 5 (25T (558 slaul (53, 30 Baes cibgu oz il
b8 al oy slzail Jl> 5> gje JB1 o)z dz j2 9d (0
S (o s T U3 £l g
el (5l -5-¥
S e il Fecadyb b 2l gide So ol dlie )
©SsLS YA (sgine o 8l 4253 V) (6,14450 (slos 5, A
539 38le oUsy g olgs 3l s Loyl Sy b gilo 56
edy Lzl B3 10 5de (5,10l 5)055 i Ggio
Sl dhuwgdy wigw Jil 5 gile ol o cwls
iy (Jlas! (659w b g Balad wygo)s (Suthy
Gie onzyd sladil 3ls 3929 dsl> 989 (gl (YL Sl
0313 dswgi @S> wYslee wlel p 45) cwd Hl81 08 SWS @
5 Sy (5ilodnd plxdl (sl 0350 (3lodnd (ol 00
Elay) 5 ol oad D3l luSsy (5 53 39290 (5155 Loy
ol )53 4y 05V 590 418 HIa3 5350 ) ey s 5 B0
B Y50 oy (gilwand by cwd li8ley RUlgT eyl
wilg> Gupy Jad l lecadgaxe @y S8l ol
Bl plejen wngo 4 il (g5ladre o 55 by iy
il 1 B0 ol (Rals s @ilge wyse 4 @i 53U
wyge 4 Giludse 951 ger Blus js dlad (glos s
adlie 3 glasLa

BLEVE Overpressure vs Distance
BLEVE blast

-8 Category L.O/D

=

Overpressure (gauge) [bar]

Distance downwind [m]

VEo¥ 345 oY oylad (V£ 0y93

Urte SyilSo udige sole doliole



FYY gl oalz (595995 i 33 (LPG) gylo 518 i3 (y3iea ylomiil Juloxi g ayjons
BLEVE Overpressure Radii
Category 1.O/F
b I I
3 — — BLEVE blast -+T - bar |
. / \ — BLEVE blast ~1FV4 bar
1 — BLEVE blast -1 -#A bar
] s
] U Y
e \“\_k //

-To- -0-

Q-

Distance downwind [m]

15530 glas Jilia ys adol il (F JS

Sl sloaliy wile esdime pé wlili a3l awdls
£ 4 calie L aS g Joli 1) aeld 51 (ool (i Wlgise
03935 Gy BByl dllie )3 £9890 ol casllho g (5jludse

!

1251 bl ylonil 31 0l ,Lis Gil33l (Sased lyls (F Jyaz

ol 3 S8 wleso (mbar) ;L& luali8! ol5e
o 3y s 31 Ll zge 3l 1 GUS;IS T
M50 55y o) 4 3aze g
UbsS 03 S Jlaiis! xoys - ¥
Loduliys 35955 451 53 uuss sl
9 By i—‘ PEES S 9 ol S YV - FED
Syo (5303 B¢ Jlais!
0355 GSHk Js! FEQ - FAY
L5 g Loyl 3y i1 13 i o
s ) Wy );’ PEESI S 99 ) Al EAY - $A]
Syo (§30)3 Voo
Sl zge il 53 331 Gy BOY - WY
0385 035 L xoys A+ Jlais FAR - \ VP
83 BHy> Al AYY - \oWF
1 yig> 4l 43 Sye (ghoys O Jlois|
e YA - WYE
D)
1 yis 3l 13 Syo g0y A Jlais |
S>3l 55 Sye ga0y 88 ST
3
5398 Syo FAYS — YA,

i ol e 1 ol el —v-F
ol &l 5B o (lagyses s disl> 595 Jelse 5 S
U g jl Glupedguw pilun 53 Gl 3929 S0 Syao
5 Nl lacuy 53 plsioe b s ol 3575 el sz
el Wlgige (2l 5B il 35 gt cigw 4508,
O3d 05 FO gy Somwutil 53 Tlssd 03,18 Gay> 58
B LS b el g3z Gl cumd 3 2! e
shem (15T (655 oaady o T aulid ol 035 (550 51
olid disl> ggdy ol O IS 13 3950 1ad @i |

RO FXV R Y

Modares Mechanical Engineering

SV aliols 15 aS a0 olis |y il zge 51 y3lie slal ¥ JSs
Zoo wlyili a1y dalsl )b +/oVsA U jLid disls JShe 5l (5%
s> iz oy wygepd Lol duye shaias a2l sz p ylxal
cobesl) e 3 o 230 5 soly il 5 sl Gy U
eolali wlgi o sLid sLajl ((cu; o g by Lis L el jug=s
o3l S i ey o aaiz U ol g 1ib axdls (gl
bl L8 G381 il plise ¥ Jgaz 9 ilusl wlals b
PENS PRS- ERRN IO T VIR IR [TES

ol oddds o3ly Hlid ¢ Jgaz 8 30 ol

19221054205 5 ol 2, 5305 (¥ Joazr

9 “"’l)ﬁ'@":")")éts CJL“‘-"l):‘)eSE Jad
yyLosts L (mbar)
dngylatile ou i Sy iy wid coly Ve
03l cunS B
s lplaislo dydoro  «Sad zge il gl Gliyy S
by S GBS o33 5 Loz
Gdoro il S b e nid caly Ve
laglasle ege gl daaly S5y
logadlo 4 Sail eylud g cole Sho Jlaisl 1030 Voo
Gizie slgleiblu g Sed zge il s M3 Gl
Lolsas sl Gy i 5 ol (She Jlisl 130 I

lglatibs ik oaslip 395 il 55 baess

el &5 camse &5 50 F b Lid s wlali o el el
eloso 3l5ise bty ol 3580 il 5l 536 ey
aS S ylg Greal Al I e célue 5 38l 4 gas
Al Sl glaaliy giludae @ 3B wud l8ley
Los calideo blis s oslis] Glasl wslgs a5 ol . camd ol
vl el (b 53 (5908 (12888 &S S0 Gl f
5 wils> £583 dnzmio 2l w3l 5l (6)18K 5 oslasul
5 6330l slal plad byl ol osd S (glaszls
alissl eyt 3 paies (slatelyy Nlgiie i

Volume 24, Issue 07, July 2024



ohlSan o (igize 350l FYA

e UL e b 398 o sl pie 3 s ol
o= ol S9die 2yl dboliily e 53 35290 Slge pled
Do (3350 33 39290 55 IS 0y sl ol 5 alamde S5
@ 1T (555 glas)| 5 jhs 390 camlive oS jshilen .39
ol 4l VY ded elgs gloy wae g moye yVANF
sl a5 o aledy (b jlicdl ol ST puizes
&0 yio gl D il amsie &) 2T (565 JuSts
) oles ey (2T gl (nbans JLitctil g3 V S 2 lise
alod i S 55 lake 4 ¥ 51 Guy oS W30 LS
bulgy 5 0 Jsaz 3 ool sy gl 4y 4253 b g a0 0 @
i lgiie gl 9B 2l ol oo aliue 5 oSl>

Al Hl3y95 s GBS Ll 1 50 sasl cunsy pulis e

ol (695 St 51 Jol> yoslio (O Jgiz

ANF (m) yh38

AL (kw/m?) dsdis daw il ¢lgd yiSTas

5,355 (s59m LT aulgl ala) (B JSb

9 g)d9> plw a>gi pae disl> ol 595 5 oS (), s
003 0313 L 5 S )3 .l Dol e 31 o dlols b jgse
135550 8 T (655 53 MalS (5 90 (slvg 395 51 (S oS ansl
cesl xS oo il O LT (655 JuSis U il alasnd 51
camlio 9 (538 by Loy olxl Ge50 b Judy prenas
@A g el wlgii 3g>g disls 1 ik )S g (g gw il

Al LS e Silgie Sal lej )> @i
el a5 95393 2d! wike il I Jols 2l & Jga=
00> 4l 43 4z gi Lo lid 1y el oud (33T (555 sl

Ol (585 S 9 Y g e by (e ylaxiil (5 JSb

Fireball Surface Emissive Power vs Time
Category 1.0/F

z T

\

-8 (atastrophic rupture

-r -F ¥ = |

1 \F L5 LA T

Time [s]

olos ey (3T (655 (sddane sLiisl a8 (Y S

VEo¥ 345 oY oylad (V£ 0y93

Urte SyilSo udige sole doliole



FYA sl ool (595085 K3 (LPG) gole 515 0ysd (5o yloniti] Julos g dyjans

Radiation vs Distance for Fireball
Catastrophic rupture

™~

-8 Category 1.O/F

Radiation Level [KW/mTl]

4 ‘-.-.-H.-"-'.-.—.A.

[A] I 10 r- T

e r0 Fe FO o

Distance downwind [m]

iliie Jolsh 3 gt S (A S8

Intensity Rad

ii for Fireball

Catastrophic rupture

1 1
[\ |
d — Category L.O/F F KW/ml"
d = Category LO/F IT.0 KW/ml*
i /\ — Category .0/F FV.0 KW/mr
Q.

o T -0 e -0-

Distance downwind [m]

o Jer 10- T ro-

Sl slomg ol byl 55 giedd plise (3 JS&

(2229] lasi>lo g sl y Gdedd G5l L @il (6 Jesz

L,JLA.T?I lem.uLg kw/m?) gaseiS ot;*n
Sy er Jlais! 1z

o yiS sl A s sl ST Sye

s gleasly slaplaslo e

leglaiilo (i8S (237 g il colals 0
4 oyl ol 4 iz cole

S5 (slmpleislu *

5 GSeotly 3lge 4 Cowl 5 She s .

boss

) dzys S g g dili 50y Syo Jlos A/

Sidgw il Ve 5l amy 0ud 33 Jleto| ¢

gy S5Jsli 9

SSazi g sigez -0
(x5 5) @lo 55 3o S ylanil il g aely pol> dlie s
9 )led bl il g Wb (ilwdse s g glisy 3l Sy b
330 s3iSdyan gyl asaly y of 13l 5 > gdwds
930 A silwepdd Hlas (ildae ol 58S SIS
sl i b ai8)Sylasys 0, 59LS YA mile S (550 (539290
boloauSasd whil 9 Gl sely 5 e3g aauSylSS

Modares Mechanical Engineering

0o S S 1,5 o8 (T (565 seloy (53l dre 5
A Sy o wads g g 5l (s kil alols 30 (59,
Sre FA alols U gl (il aSG gl sl osds oals ¢ylid
sl o 5l sy A alols U g mupe o lgghS ¥ sl
Sl & Sy S2lo> @aye sy @lgglS Ve dy gl ol
0 406 0 gloj b g 5L Ghume )3 disle ol Ll oaiiS )5
dhaz) )3 &5 (legysss 5 dtdls Gl wlili & cuwngy g8y
ke Bl e o Sse 3 ilo JU5 1 (5T 5 S
@Syl 53 b loads gl 4 Iy @dedd i ;|
sile dtuy Lppdi bume 53 Bdly> oz £989 wige 53
(g o3le @) 4 diue Loy NS 318 Jigi b Sl
g g sl 5 Uil shls 25T 55531 e e
G ogydgs oS alols js babd (Jigi Jols aSSlz g
Gl 3 9 05 el b (sladigh ooy (slacand 55 Yb S8l
P oslgns ay Suaj g adls jh3 (65US slopad 53 g )95 45
4293 390 by b 13T JUESH oy 5 039 i it
5 o bl ) giwas 6,35l glad 8 JS 55 23,5 )18
5 b ededd glise ol oad osls glid luly g

el 03 AT Jgaz 53 55 o] lasely

Volume 24, Issue 07, July 2024



OblSKen g (gize 0l PV

I/kg pogare 15 (555 u

G2 S X

mkg pogaie px> v
&ilio
1- Vanek, F. Albright, L. and Angenent, L., "Energy
Systems Engineering: Evaluation and

Implementation”, third Edition, New York: McGraw-
Hill Education, 2016.

2- Haghgoo M, Babaei H. 2D Numerical simulation of
the nonlinear deformation of thin plate under gaseous
mixture detonation axisymmetric loading. Modares
Mechanical Engineering. 2021;21(11):729-42 (in
Persian).

3- Mosaee A, Hatefi MA, Heydari Asl MM. Designing a
Comprehensive Model for Selecting the Best Fuel in
Natural Gas Value Chain (A case study in Iran). Iranian
Energy Economics. 2020;10(37):128-5. (in Persian).
4- Noorpoor Z, Tavangar Roosta S, Hosseini SG.
Computational Fluid Dynamics Simulation of Blast
Wave Using OpenFOAM: the Effect of Solver and
Equation of State on the Results Accuracy. Modares
Mechanical Engineering. 2022 ;22(12):747-57 (in
Persian).

5- Beheshti MH, Mosavianasl Z, Tajpoor A, Hajizadeh R.
Evaluation the Extent of Explosion, Ignition and Gas
Leakage Consequences in Cylinders Containing 26.2-
Liters of Liquid Gas, with Passive Defense Approach.
Journal of Military Medicine. 2018;19(6):551-61 (in
Persian).

6- Kamali J, Omidkhah M, Hejazi TH. Consequence
modeling and evaluation of LPG spherical tanks Isfahan
0il Refinery. Nashrieh Shimi va Mohandesi Shimi Iran.
2022;41(3):305-11(in Persian).

7- Park K, Mannan MS, Jo YD, Kim ]JY, Keren N, Wang Y.
Incident analysis of Bucheon LPG filling station pool
fire and BLEVE. Journal of hazardous materials.
2006;137(1):62-7.

8- Alfatesha MT, Biaka DR. Analysis of Boiling Liquid
Expanding Vapour Explosion (BLEVE) Due To Loss of
Containment for Liquefied Petroleum Gas (LPG) Road
Tankers. Journal of Occupational Safety and Health.
2019;16(2):11-9.

9- Wang Y, Gu X, Xia L, Pan Y, Ni Y, Wang S, Zhou W.
Hazard analysis on LPG fireball of road tanker BLEVE
based on CFD simulation. Journal of Loss Prevention in
the Process Industries. 2020;68:104319.

10- Li X, Koseki H, Mannan MS. Case study: Assessment
on large scale LPG BLEVEs in the 2011 Tohoku
earthquakes. Journal of Loss Prevention in the Process
Industries. 2015;35:257-66.

11- Majnooni O, Sheikhzadeh GA. Modeling and study
of the explosion of gas storage tanks in compressed
natural gas fuel stations (CNG). Journal of Solid and
Fluid Mechanics. 2024;14(2):45-63 (in Persian).
12-https://auto-gas.net/wp content/ uploads/2020
/10/WLPGA-Autogas_Incentives_Policies-2020
REPORT.pdf

VEo¥ 345 oY oylad (V£ 0y93

5 oy eV INF @y 13T (568 elas| g Jhas A5 oty
oied el 458 V¥ (2T (555) alad elgs oley e
(595 St adgl bz )5 o dled (ardaw jLal ld iSTas
@b 2bbie @i e p @lgghSIAG Lyl s &, 2
lgsleS VY10 31 Lo s yie VE/5+ alold 15 iyl miinds il
U lonsh i) 51 oSl gy ool LS )e o S50 @2y s
£589 bz 5 ol 01 b 4dli B ploj (3T (558 JuSits
420l 4255 50 Ghs ol Sl ld (wibise b (alas s>
ool glnlame 3 disl> dely Lol sl i, 8 s ke
1l (gism T amie o bl JUS L SuS)l il
L le> oz g8y Al atdly (55l dazzld 30 Wilgise
51 oslasiwl (slavslailinl 4y 495 pae g (Sl las 43 yidos
Gl (55338 o3 AT ol 4 dzgl 0T Gy b &ile wSgu
e 51 (650 OF alols 15 Sl (slaasliys il ol 53 o
ol Gilwdse a6 8l er & Sloads by dsl> g93g
989 45 oy iz £585 w90 53 3950 Slpidig und
5159 a8,5)085,8 o e U cpenl dlold cul Jeizo sl of
23 3550 S35k 0usy 5 e 3 S el Gy oS (el
ahii y uno (sladlg) 5l g 39, )0 (g yti Gleal il el

9 osbitusl g JUED! glys ey Jlal
Sl w508 0yl s sl dlie ol SYS] Qagls
o3liund (6,53 iyt 4 Pl b Gy sl izeen 3 oy

RO VA
5o plojls b pmdlio (oyle5 isSimsn ol allie gdlin 3yla3
Sl s pelsl

TkgK el )Ltd 5 Jlww ooy (loS cudls i

Jolsisl gipl B

Wim? clsds xaw eibedd ol Er

U.A)} CBL@' u_x);a fcorrection
Sl=asl ‘cliub oxd gyl 518 Gz 55 frapor

J/kg «posaia Lol h
m dlsd éLaJ)' Hﬂame
kg (Jlw 0 M

kg ‘L“SS)S L,W-’T)b U&—ogw oslo o> Mfiammable
kg e il oads zyls Guisgw osle g Minpue
Pa . glho jLis P
Pa oo jlis Po
m 25T o) glads I'fiame
s s L“S)lf.xsl,c L plgs wise tflame
K s (slos Tamb

K (Sl slos Te
K led glos Trlame
K auadl jLid 53 05388 jlxo 3> sles Tsi
Urte SyilSo udige sole doliole


https://auto-gas.net/wp%20content/%20uploads/2020%20/10/WLPGA-Autogas_Incentives_
https://auto-gas.net/wp%20content/%20uploads/2020%20/10/WLPGA-Autogas_Incentives_

P sl el (595385 Ky d (LPG) gole 515 0ysd (5o ylaniti] Julos g dyjans

Modares Mechanical Engineering

13- https:// www.worldliquidgas.org/ publication/
statistical-review-of-global-lpg-2021/
14-https://www.alef.ir/news/3981021087.html?
show =text

15- Mohammad Jafari , Strategies to Determine the
Priorities of Liquefied Petroleum Gas (LPG) Fuel
Allocation, Journal of Economic security, 2021; 8(12):
3-14. magiran.com/p2255059 (in Persian).

16- Allan RN. Reliability evaluation of power systems.
Springer Science & Business Media; 2013

17- Abbasi T, Abbasi SA. The boiling liquid expanding
vapour explosion (BLEVE): Mechanism, consequence
assessment, management. Journal of Hazardous
materials. 2007;141(3):489-519.

18- Lees FP. "Loss Prevention in the Process
Industries”, 2nd edition, Butterworth-Heinemann,
1996.

19- Reid RC. Superheated Liquids: Liquids in the
superheated state, far from being a laboratory
curiosity, occur more often than thought and may
cause industrial accidents. American Scientist.
1976;64(2):146-56.

20- Center for Chemical Process Safety of the American
Institute of Chemical Engineers, "Guidelines for
Evaluating the Characteristics of Vapor Cloud
Explosions, Flash Fires and Bleves", American Institute
of Chemical Engineers, New York (1994).

21- CCPS Book, "Guidelines for Vapor Cloud Explosion,
Pressure, Vessel Burst, BLEVE and Flash Fire Hazards",
2nd ed., John Wiley and Sons, Inc., Hoboken, New
Jersey, VS (2010).

22- CJ.H. van den Bosch, R.A.P.M. Weterings, Methods
for the calculation of physical effects due to releases of
hazardous materials (liquids and gases), Yellow book,
Third edition Second revised print 2005.

23- Roberts AF. Thermal radiation hazards from
releases of LPG from pressurised storage. Fire Safety
Journal. 1981;4(3):197-212.

24- Det Norske Veritas Inc, "Activity Responsible
Function (AFR) Technical Library", Vol. IV, Internal
DNV Report, May (1996).

25- Quest Consultants Inc, Comparative Quantitative
Risk Analysis OF Motor Gasoline, LPG, and Anhydrous
Ammonia as an Automotive Fuel, June 17, 2009.

26- National Fire Prevention Association. Standard for
the storage and handling of liquefied petroleum gases.
Quincy, MA, USA: NFPA; 1999, PP. 3-2014.

27- Dormohammadi A, Zarei E. Semi quantitative and
quantitative risk assessment in process industries with
focus on techniques of QRA, LOPA, DOW index. Tehran,
Iran: Fanavaran Publications. 2014:252 (in Persian).
28- Bozorgasareh H, Kazemipour A, Afshin H,
Farhanieh B. Numerical Investigation of Fire Spread
from a Fire Source to a Near Body in a Tunnel. Modares
Mechanical Engineering. 2016 Jan 10;15(10):1-1. (in
Persian).

29 Mahdavi SH, Miri Lavasani SM. Reliability
assessment of CNG station by employing reliability
blocks diagram (RBD). Iran Occupational Health. 2014
May 1;11(3) (in Persian).

Volume 24, Issue 07, July 2024


https://www.alef.ir/news/3981021087.html?%20show%20=text
https://www.alef.ir/news/3981021087.html?%20show%20=text

