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A Study for Protection of Cryogenic Liquefied Gases from
Unconfined Vapor Cloud Explosion
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® Molecular Weight 16.0g/mol

® Normal Freezing Point 90.7°K(-182°C)

® Normal Boiling Point ~  111.7°K(-161.5°C)

® Liquid Density 0.425g/cm’(at normal boiling point)
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Qe = Qs * Qeon *Qrad + (Qcool (1)
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Qs = F(t*))\s(Ts - T])/'\/(j[as) (5)
F(t*) = 1N(t* (6)

24 (6)9) A2t factor Fltw) & &-& A1 THe3} o] ol 4 Lo,

F(t*) = 15-0.25t*, when 0<t*<4 (7N
= 1/V/(t*), when 4<t* ’
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Qcon = acon(Ta - Tl) ®

Qeon dpo/Aa = 0.036Re**Pr 9
Re = anwdpool/ Ha (10)
Pr = vJ/D. 1)
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[m%/s]& &719] diffusion coefficiento]tt. EAlde] o] %L T3} 2t}

" (Qrad = (1- EZ)qZ + 8aoTz4 - £p0T14 (12)
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m™™ = 2x10°U " Bra “Mu¥/RT: (14)

Wp = Ptotln(l + Pw/(Pmt "Pw)) (15)
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Py [Pa] © 371¢ €42 2@
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Scenario # Pool Size Pool Orientation Mitigation Measures ~ | Wind Speed [m/s]
100021 small 1 3.7
100022 small 2 3.7
100031 small 1 2.0
100032 small 2 2.0
100041 small 1 High expansion foam at top of pool 3.7
100051 small 1 {Wall of dike increased by 10m 3.7
100061 small 1 Thermal conductivity reduced to 10% 3.7
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Maon rato, oVaporating gas rodn pool.
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Amcunt of tusl within flammable range, [LPL:UPL].
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JPLewis, "LNG Properties Data”, Liquefied Natural Gas Fire Prevention and Control
Course Material '

Society of Fire Protection Engineers, "The SFPE Handbook of Fire Protection
Engineering”, 3rd Edition

Dougal Drysdale, "An Introduction to Fire Dynamics”, 2nd Edition

Bureau of Industrial Safety (TNO), "Methods for the Calculations of Physical Effects
Resulting from Releases of Hazardous Materials”, CPR 14E, 3rd Edition
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