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Figure 2. Burning of oil in pack ice.
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Lateral Cavity Problem
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Figure 3. Cavity formation and the mechanisms that are involved.

Objectives of the Study

To develop a scaling model of the ice melting that occurs during in-situ burning.

Order of magnitude scaling
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1- Flame feedback may be quantified with pool fire
diameter as shown in Equation 1.

2- Coordinate system is attached to the tip of the melting
front which advances to the right with velocity U = L/t.
3- Intrusion layer is slender with thickness of §<<L.

4- Liquid is assumed Newtonian with constant properties
and a simplified form of momentum equations.

5- Marangoni Is assumed to be the driving force of liquid
therefore the boundary condition on the top surface of
the liquid layer is considered for scaling. 5- Energy
conservation for the melting interface may be written by
Equation 3.

Cavity intrusion length
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In dimensionless form:
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are the dimensionless numbers associated with the

Ice melting problem. /
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/Assessment of Scaling h

The available experimental data showing the intrusion length of oil in different studies were
collected. The scaling correlation was adjusted to experimental data using least square
regression method.
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Figure 4. Examples of lateral cavity formation a) n-octane burning in a 10 cm

sqguare tray with an ice wall on the side , b) ANS crude oil burning in an ice
channel of 60 by 16 cm, ¢) ANS crude oil burning in a 100 cm square.
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Figure 5. Comparison of the scaling analysis with experimental data.

Conclusions

1- The analysis considered the different physical aspects of the lateral cavity problem
Including the heat feedback from the flame to fuel surface, the convective transfer toward
the ice, and the melting energy continuity of the ice wall.

2- The scaling of this problem has provided a predictive tool to estimate the intrusion length

\of lateral cavity problem which will be useful in evaluating the success of 1SB operation./

4 References A

1- H. Farmahini Farahani, G. Jomaas, A. S. Rangwala, Effects of convective motion in n-octane pool fires in an ice cavity,
Combustion and Flame 162 (12) (2015) 4643-4648.

2- H. Farmahini Farahani, W. U. R. Alva, A. S. Rangwala, G. Jomaas, Convection-driven melting in an n-octane pool fire
bounded by an ice wall, Combustion and Flame 179 (2017) 219-227.

3- H. Farmahini Farahani, G. Jomaas, A. S. Rangwala, A study on burning behavior and convective flows in Methanol pool fires
bound by ice, International Oil Spill Conference Proceedings 2017 (1), 1983-1998.

4-Y. Fu, H. Farmahini Farahani, G. Jomaas, A. S. Rangwala, Parametric study on cavity formation during in-situ burning of oils
In ice, International Oil Spill Conference Proceedings 2017, No. 1, p. 2017293

Acknowledgement
\This study was funded by Danish Council for Independent Research (Grant DDF — 1335-00282). /




