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"
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ocipkvwfg" qh" vjg" eqpugswgpegu" qh" fkhhgtgpv" v{rgu" qh"
ceekfgpvu." oquv" qh" vjgo" jcxkpi" cp" gorktkecn" dcuku0"
Vjgug" oqfgnu" ctgp‚v" hqt" gzenwukxg" wug" kp" kpfwuvtkcn"
hceknkvkgu"cpf"ecp"cnuq"dg"wugf"hqt"eqpugswgpeg"cpcn{uku"
kp" hqt" gzcorng" ejgokecn" qt" rgvtqngwo" kpfwuvtkgu" qt" kp"
gpxktqpogpvcn" korcev"uvwfkgu0"Cnvjqwij"c"ykfg"xctkgv{"
qh"ocvjgocvkecn"gzrtguukqpu"ctg"cxckncdng"hqt"gxgpvu"cu"
wpeqphkpgf"qt" eqphkpgf" gzrnqukqpu." nkswkf" urknnu" qt" icu"
ngcmu." tgngcugu" qh" jc|ctfqwu" ocvgtkcnu." DNGXGU" qt"
hktgu." hgy" ukowncvkqp" rcemcigu" gzkuv" vjcv" ecp" cuukuv" c"
pqp/urgekcnkuv" kp" fgekukqp" ocmkpi" tgncvgf" vq"
eqpugswgpeg" cpcn{uku0" Kp" igpgtcn." gzkuvkpi" ukowncvkqp"
rcemcigu" ctg" pqv" htggn{" cxckncdng" hqt" wpfgtitcfwcvg"
uvwfgpvu" fwg" vq" vjgkt" equvu." ceeguukdknkv{" qt" tgswktgf"
mpqyngfig0""

Vjku" rcrgt" fguetkdgu" vjg" fgxgnqrogpv" qh" c" fkfcevke"
vqqn" hqt" vjg" ukowncvkqp" qh" ceekfgpv" eqpugswgpegu." hqt"
cecfgoke" cpf" htgg" wug" kp" vjg" Fgrctvcogpvq" fg"
Kpigpkgtîc" Ogeâpkec" g" Kpfwuvtkcn" qh" vjg" Wpkxgtukfcf"
Pcekqpcn"Cwvôpqoc"fg"Oêzkeq0"Vjg" uqhvyctg" ku" dgkpi"
fgxgnqrgf" wukpi" Xkuwcn" Dcuke." cu" vjku" ku" c" ykfgurtgcf"
fgxgnqrkpi" rncvhqto." gcukn{" ceeguukdng" cpf" swkem" vq"
cuukokncvg" coqpi" vjg" uvwfgpvu" qh" vjg" fkhhgtgpv"
fkuekrnkpct{"ctgcu"qh"vjg"gpikpggtkpi"hcewnv{0"

Mg{yqtfu<"Eqpugswgpeg"Cpcn{uku."Fkurgtukqp"
Oqfgnkpi."ECNRWHH."CGTOQF0"

30 KPVTQFWEVKQP"

Ewttgpvn{." fwg" vq" vjg" nctig" coqwpv" qh" eqpuwogt"
iqqfu" vjcv" ctg" tgswktgf" vq" oggv" vjg" pggfu" qh" jwocp"
dgkpiu." ku"rtqeguu/kpvgpukxg" kpfwuvtkcnu"cu"ygnn"cu"oqtg"
tcy"ocvgtkcnu" kp"oquv" ecugu"ctg" encuukhkgf"jkij" tkum"d{"
hncoocdknkv{"cpf"kpuvcdknkv{"qh"vjgug"*wuwcnn{"hwgn+0"

Pq"yqpfgt"vjcv"oclqt"tgeqtfgf"ceekfgpvu"qeewt<"

• Ejgokecn"kpfwuvt{"
• Qkn"kpfwuvt{"
• Vtcpurqtvcvkqp"qh"ocvgtkcnu"
• Ceekfgpvu" kpfwuvtkcnu" ykvjkp" rncpvu"

*ockpn{"dqkngtu"cpf"ngcmcig"qh"ocvgtkcnu+0"
"

Rtgfkevkpi"vjku"v{rg"qh"ceekfgpv"ku"fkhhkewnv"gurgekcnn{"
kh" vjgtg" ku" pqv" c" xkvceqt" ockpvgpcpeg" qt" vjgtg" ku" pq"
rtqeguu"hqt"tgurqpfkpi"vq"kpekfgpvu"qh"cp{"mkpf0"

Hqt" vjku" tgcuqp." kv" ku" korqtvcpv" vq" mggr" kp"okpf" vjcv"
yjkng" cp" kpekfgpv" ku" pqv" rtgugpv." fqgu" pqv"ogcp" kv" ecp"
pqv"jcrrgp0"

Vq"guvkocvg"eqpugswgpegu"qh"vjg"gxgpvwcnkvkgu"qh"vjku"
pcvwtg" jcu" dggp" fgxgnqrgf" ukowncvkqp" oqfgnu" ctg"
gorktkecnn{" dcugf" cpf" vjcv" vjg" qeewttgpeg" cpf" uqog"
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• DNGXG"
• Ngcmu"
• Hktgu"
• WXEG"
• Gzrnqukqpu"
• Fgvqpcvkqpu"
• Kornqukqpu"

Kp"vjku"yqtm"jcu"dggp"fgxgnqrgf"c"eqorwvcvkqpcn"vqqn"
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"
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40 "RTQRQUGF"OGVJQFQNQI[""

Vjg" korngogpvcvkqp" qh" vjg" oqfgnu" tgncvgf" vq" vjg"
cpcn{uku"qh"eqpugswgpegu"kp"ecug"qh"ceekfgpvu"kpfwuvtkcnu"
fguetkdgf" jgtg." jcu" fgxgnqrgf" c" eqorwvcvkqpcn" vqqn"
*uqhvyctg+" kp" qtfgt" vq" ocmg" c" eqpvtkdwvkqp" vq" vjg"
cecfgoke" hcewnv{" hqt" vgcejgtu" vq" uvwfgpvu" kp" fkhhgtgpv"
fkuekrnkpct{" hkgnfu" kp" vjg" Hcewnv{" qh" Gpikpggtkpi."
WPCO." cnvjqwij" kpkvkcnn{" eqpukfgtgf" cu" c" uwrrqtv" vq"
vjqug"tgncvgf"vq"Kpfwuvtkcn"Gpikpggtkpi0"

Kp"vjku"hktuv"xgtukqp"qh"vjg"vqqn"jcu"dggp"eqpukfgtgf"cu"
c"fgxgnqrogpv"rncvhqto"vq"Xkuwcn"Dcuke"cu"vjg"ncpiwcig"
qh" ukornkekv{." xgtucvknkv{." u{pvcz" cpf" ugocpvkeu"
fkiguvkdng" cpf" cxckncdng" vq" uvwfgpvu" ykvjqwv" hwtvjgt"
fgnc{0"

Kv" ku"eqpukfgtkpi" vjg"uqhvyctg" ku"gptkejgf" kp" vjg"pgct"
hwvwtg"kp"qtfgt"vjcv"kv"ecp"dg"c"rqygthwn"vqqn"uvtqpi"cpf"
eqorgvkvkxg"qrgp"uqwteg"cpf"htggn{"fkuvtkdwvgf" vjtqwij"
kphqtocvkqp"vgejpqnqikgu."kpenwfkpi"Ygd0"

Qxgtcnn."vjg"fgxgnqrogpv"qh"vjg"vqqn"cpf"kvu"gzrgevgf"
gxqnwvkqp" ku" kpvgpfgf" vq"jcxg"c" tqdwuv" vqqn" hqt"cpcn{uku"
qh" korcev" cpf" kornkecvkqpu" hqt" eqrkpi"ykvj" vjg" ncem"qh"
tguqwtegu" pggfgf" hqt" vjg" ceswkukvkqp" qh" eqoogtekcn"
vqqnu" uwej" cu" vjg" ECNRWHH" qt" CGTOQF" *cnvjqwij"
vjgkt" hqewu" ku" qtkgpvgf" vqyctfu" vjg" cpcn{uku" qh"
fkurgtukqp+0"

50 FGXGNQROGPV"

5030 DNGXG"

Vjg" DNGXGu" *Dqknkpi" nkswkf" gzrcpfkpi" xcrqt"
gzrnqukqp+" ku" c" v{rg" qh" ogejcpkecn" gzrnqukqp" yjkej"
eqttgurqpfu" vq"c" urgekcn"ecug"qh"ecvcuvtqrjke"gzrnqukqp"
qh"c"rtguuwtg"xguugn"kp"yjkej"kv"qeewtu"c"uwffgp"guecrg"
vq" vjg" cvoqurjgtg" qh" c" nctig" ocuu" qh" hnwkf" *icu" qt"
nkswghkgf"rtguuwtg+"qxgtjgcvgf0"

Vjg"ockp" hgcvwtg" ku" vjcv" vjg" gzrnqukxg" gzrcpukqp" qh"
vjg" gpvktg" ocuu" qh" nkswkf" gxcrqtcvgu" uwffgpn{."
kpetgcukpi"kvu"xqnwog"422"vkogu0"

Vjg" xctkcdngu" vjcv" oquv" kpvgtguv" hqt" vjku" v{rg" qh"
kpekfgpv"ctg<"

• Etkvkecn" vgorgtcvwtg" cpf" rtguuwtg"
*vjgtoqf{pcokeu+0"

• Htciogpvu"qh"ocvgtkcnu0"
• Pwodgt"qh"htciogpvu0"
• Kpkvkcn"urggf0"
• Cxgtcig"urggf0"
• Qxgtrtguuwtg0"
• Urggf"qh"htciogpvu"kp"hwpevkqp"cyc{0"
• Oczkowo"fkuvcpeg"tcpig"qh"vjg"htciogpvu0"
• Vjgtocn"tcfkcvkqp0"
• Fkcogvgt"qh"vjg"hktgdcnn0"

• Kpkvkcn"fkcogvgt"cv"itqwpf"ngxgn"Jgokurjgtg0"
• Jgkijv"qh"vjg"hktgdcnn0"
• Fwtcvkqp"qh"vjg"hktgdcnn0"
• Vjgtocn"tcfkcvkqp"tgegkxgf0"

"
Figure 1. : Reid’s ‘Superheat Limit Temperature’ theory for 

BLEVE formation. 

5040 HKTGU"

Fwg" vq" vjg" pcvwtg" qh" vjg" fkhhgtgpv"ocvgtkcnu" wugf" kp"
kpfwuvt{"cpf"vjg"gpxktqpogpvcn"eqpfkvkqpu"vjcv"eqodkpg"
cv"uqog"rqkpv."vjg"hktgu"jcxg"qtkikpcvgf"kp"ocvgtkcn"urknnu"
cpf"htqo"vjku"uvcvg"dtcpejgu"kpvq"gxcrqtcvqt."uecvvgtkpi"
enqwfu" hncoocdng"rqqn" hktg." hncuj" hktg" v{rg."fkurgtukqpu"
ykvj" eqpegpvtcvkqp" cpf" vqzke" enqwfu" fgrgpfkpi" qp" vjg"
ecug"*ugg"Hkiwtg"5+0"

Vq" cpcn{|g" vjg" ghhgevu" vjcv" ctg" qh" kpvgtguv" vq" uwej"
kpekfgpvu." vjg" ockp" xctkcdngu" qh" kpvgtguv" ctg" tgncvgf" vq"
vjgtocn" rjgpqogpc<" vjgtocn" tcfkcvkqp." cvoqurjgtke"
vtcpuokuukxkv{" *vcw+." dwtpkpi" tcvg." hncog" jgkijv" cpf"
fkcogvgt"qh"vjg"hktg0"

Yjgp" hceknkvkgu" ctg" enqugf" cpf" eqpvckpgf." ku"
hqtowncvgf" kp"c"ocppgt" gswkxcngpv" vq" vjg" tcfkwu"qh" vjg"
tgevcping"qh"c"rwffng0"

Kp" vjg" ecug" qh" hktg" kp" vjg" hqto" tgrtgugpvgf" kp" vjg"
hkiwtg."eqorctcdng"vq"c"nkswkf"hktg"rqwtgf"kpvq"c"dwemgv."
rqpf"qt"uykookpi"rqqn"cpiwnct0"

 
Figure 2. Features pool-type fire. 
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5050 "XCRQT" ENQWF" GZRNQUKQP" PQV"
EQPHKPGF"*WXEG+"

Uwej" gxgpvu" ecp" dg" fghkpgf" cu<" Gzrnqukqp" gzrnqukxg"
enqwf"qh"hncoocdng"icu"yjkej"ku"kp"c"nctig"urceg."yjkej"
rtguuwtg"ycxg"tgcejgu"c"oczkowo"rtguuwtg"qh"cdqwv"3"
dct"kp"vjg"kipkvkqp0"

Wpeqphkpgf" gzrnqukqpu" qeewt" qwvfqqtu" cpf" ctg" wuwcnn{"
ecwugf"d{" c"swkem" tgngcug" qh" c" hncoocdng" hnwkf"ykvj" c"
oqfgtcvg"fkurgtukqp"vq"hqto"c"nctig"hncoocdng"enqwf"qh"
ckt"cpf"j{ftqectdqp0"

Vjg" rctcogvgt" igpgtcnn{" fghkpgf" cpf" ogcuwtgf" ku" vjg"
rtguuwtg" igpgtcvgf" d{" vjg" rtguuwtg" ycxg" cu" vjg{"
rtqrcicvg" wpfkuvwtdgf" vjtqwij" vjg" ckt0" Hkiwtg" 6" ujqyu"
itcrjkecnn{"vjg"xcnwg"qh"vjg"rtguuwtg"xgtuwu"vkog0"

 

Figure 4. Variation of the pressure wave of an explosion. 

Kp" igpgtcn." vjg" xcrqt" enqwf" gzrnqukqpu" ctg" pqv"
eqphkpgf" gzrnqukqpu" cpf" tctgn{" jcxg" dgeqog"
fgvqpcvkqpu0"

Kp" vjg"ecug"yjgtg"cp"gzrnqukqp" ku"pqv" tgcejgf." vjgtg"
yqwnf"dg"c"swkem"yc{"vq"hktg"dnc|g"vjcv"eqwnf"dg"fghkpgf"
cu"c"hktg"ecnngf"rtqitguukxg"fkhhwukqp"qt"rtgokzgf"hncog"
cv" nqy" urggfu"ykvjqwv" ecwukpi"rtguuwtg"ycxg0" Kvu"oquv"
korqtvcpv"ghhgev"yqwnf"dg"vjg"vjgtocn"tcfkcvkqp0"

Vjg" rctcogvgt" vjcv" oquv" kpvgtguvgf" kp" vjku" v{rg" qh"
gxgpv"eqttgurqpfu"vq"vjg"rtguuwtg"cu"ujqyp"kp"vjg"hkiwtg"
6."vjg"rtguuwtg"ecp"dg"fgvgtokpgf"ku"oczkowo"kpekfgpv"
qxgtrtguuwtg." oczkowo" ncvgtcn" rtguuwtg." f{pcoke"
rtguuwtg"cpf"qxgtrtguuwtg"tghngevgf0"

VPV"Cuuguuogpv"Oqfgn"

Kv" ku"dcugf"qp" vjg"j{rqvjguku"qh"gswkxcngpeg" kp"dncuv"
ghhgevu"htqo"c"ikxgp"ocuu"qh"kphncoocdng"ocvgtkcn"cpf"c"
VPV0"

Kp" vjg" gzrnqukqp" qh" c" xcrqt" enqwf" vjg" ujcrg" qh" vjg"
kpkvkcn" ycxg" qh" vjg" gzrnqukqp" ku" fkhhgtgpv" vjcp" cp"
gzrnqukqp" qh" VPV." dwv" htqo" c" fkuvcpeg" dqvj" ecp" dg"
eqpukfgtgf"gswcn"vq"vjcv"ujqyp"kp"Hkiwtg"60"Vjg"oqfgn"
guvcdnkujgu"vjg"hqnnqykpi"tgncvkqpujkr<"

"
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Figure 3. Classification of consequences 
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Qpeg"{qw"ecnewncvg"vjg"VPV"gswkxcngpv"ocuu"ku"wugf"
kp"Hkiwtg"7"hqt" vjg"oquv" korqtvcpv"rctcogvgtu" kp" vgtou"
qh"enkodkpi"fkuvcpeg"\0"

 

 

"

"

 
Figure 5. Parameters of the explosion based on the distance 

climbing. 

 

 

           

 

           

            

60 TGUWNVU"

 
Figura 6. BLEVE Module 

 
Figura 7. BLEVE - Determination of F and T. 

 

 
Figura 8. BLEVE - Determination of fragments 
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Figura 9. Liquid discharges 

 
Figura 10. TNT equivalent explosion model 

"
70 EQPENWUKQPU"

C"ukowncvkqp"oqfgn"ycu"fgxgnqrgf"kp"Xkuwcn"Dcuke="kv"
ku" cdng" vq" fgvgtokpg" vjg" cfxgtug" eqpugswgpegu" qh"
fcpigtqwu" rj{ukecn" rjgpqogpc" kp" kpfwuvtkcn" ceekfgpvu0"
Cv"vjku"uvcig."vjg"vqqn"fgvgtokpgu"v{rkecn"xcnwgu"tgncvgf"
ykvj"vjg"qeewttgpeg"qh"DNGXGU."hktgdcnnu."hktgu."WXEG"
gzrnqukqpu"cpf" urknnu0"Hwvwtg"yqtm" kpenwfgu" kpvgitcvkqp"
vjg"fkhhgtgpv"oqfwngu"kp"cp"gzrgtv"u{uvgo."cdng"vq"fghkpg"
yjkej"v{rg"qh"ceekfgpv"ecp"qeewt"fgrgpfkpi"qp"gzkuvkpi"
codkgpv" eqpfkvkqpu." okitcvg" vjg" u{uvgo" vq" c" oqtg"
rqygthwn"fgxgnqrkpi"rncvhqto"cpf"rwdnkuj"vjg"u{uvgo"kp"
ygd0""

TGHGTGPEGU"
• NGUU"HR"*3;;7+0"Nquu"rtgxgpvkqp"kp"vjg"rtqeguu"

kpfwuvtkgu0"Xqnu0"3."4"{"50"Ugiwpfc"gfkekôp0"Gf0"
Dwvvjgtyqtvj/Jgkpgocpp0"

• OKPKUVGTKQ"FG"VTCDCLQ"["CUWPVQU"
UQEKCNGU."GURCÜC"*4225+0"PVR"4;5<"
Gzrnqukqpgu"DNGXG"*K+<"gxcnwcekôp"fg"nc"tcfkcekôp"
vêtokec0"

• OKPKUVGTKQ"FG"VTCDCLQ"["CUWPVQU"
UQEKCNGU."GURCÜC"*4225+0"PVR"543<"
Gzrnqukqpgu"fg"pwdgu"fg"xcrqt"pq"eqphkpcfcu<"
gxcnwcekôp"fg"nc"uqdtgrtgukôp0"

• OKPKUVGTKQ"FG"VTCDCLQ"["CUWPVQU"
UQEKCNGU."GURCÜC"*4225+0"PVR"548<"Tcfkcekôp"
vêtokec"gp"kpegpfkqu"fg"nîswkfqu"{"icugu0"

• OKPKUVGTKQ"FG"VTCDCLQ"["CUWPVQU"
UQEKCNGU."GURCÜC"*4225+0"PVR"584<"Hwicu"gp"
tgekrkgpvgu"{"eqpfweekqpgu<"gokukôp"gp"hcug"nîswkfc0"

• OKPKUVGTKQ"FG"VTCDCLQ"["CUWPVQU"
UQEKCNGU."GURCÜC"*4225+0"PVR"7;;<"
Gxcnwcekôp"fgn"tkguiq"fg"kpegpfkq"etkvgtkqu0"

• U0S0"Kpigpkgtîc"NVF0"Tgurwguvc"c"ncu"eqpuwnvcu"fg"nc"
UGTGOK"fg"Ucnwf"Tgikôp"Ogvtqrqnkvcpc0"Okpkuvgtkq""
fg"Ucnwf."Eqnqodkc0"

• Tkdgtc"Dcndqc."Twdêp"Fctîq"*4224+0"Ogvqfqnqiîc"
rctc"nc"gxcnwcekôp"fgn"tkguiq"gp"gn"vtcpurqtvg"
vgttguvtg"fg"ocvgtkcngu"{"tgukfwqu"rgnkitququ0"
EGPCRTGF"*Egpvtq"Pcekqpcn"fg"Rtgxgpekôp"fg"
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