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Introduction
Compare, photographically, the characteristics of large 
(experimental) LNG fires and other hydrocarbon fires.
Review the appropriate values to be used for various 
parameters used in thermal radiation calculations.
Revisit the correlations used for fire size determination
Propose a new diffusion LNG fire model which includes 
smoke effects
Comment on common errors made in using the % energy 
radiation in the “point source thermal radiation model”
Screen a 6 min film of the 35m diameter fire of the 
Montoir LNG tests.



15 m dia LNG Fire on Water



Similarities in burning characteristics 
in 

35m dia LNG Pool Fire & an Oil Fire



Different Zones of Combustion in 
a Large Diffusion Fire



Fire Hazard Calculations
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Flame Height Correlation and 
Experimental Data



Variation of Emissive Power 
with Fire Diameter

Source: Nedelka, et al. (1989)



Effect of Smoke on Radiation
Y =  Mass of soot produced/Mass of fuel burned

Y = Y{Fuel C/H, φ, D, ?}
For Crude Oil fires (Notarianni, et al , 1993)

Y  =   9.412 + 2.758 * log10(D);    D in meters
(about 13 % for 17 m dia fire)

No field experimental data for LNG, propane or other 
large liquid fuel diffusion fires
For laboratory propane diffusion flames, measured 
volume fraction of smoke is 2x10-2 ppm @ fuel/air 
volume concentration of  3x10-2 (Y value is of the order of 
0.7 %!) [Sivathanu & Faeth, 1990]



Smoke Extinction of Radiation
• Transmissivity of smoke in a fire to thermal 

radiation is given by (SFPE, 2002)

km = Specific soot extinction area  (m2/kg)
= 130 for propane fires (McCaffrey, et al., 1988)
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Smoke Extinction of Radiation (cont’d)

• Eeff = E  τS



Combustion Energy Fraction Radiated
LNG Pool Fire on Water
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Conclusions
1) When using “solid flame” model for radiation 

hazard evaluation, the SEP used must 
correspond to flame height correlation from 
which it was developed.

2) Thomas’ second correlation with 2/3 power 
relationship to dimensionless burning rate 
should be used for large fires of concern.

3) Caution should be exercised when using (χR) % 
emission as the basis of hazard assessment. It 
should be noted that χ α D-1/3, at the very least.



Conclusions (cont’d)

3) Burning dynamics and radiative output 
characteristics are similar in large pool fires of 
LNG and other higher hydrocarbon liquids.

4) Zoned “Solid Flame” model should be used for 
LNG fire radiation hazard assessment.

5) Effect of soot/smoke and the intermittency of 
combustion in higher layers should be considered.


