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Wildfires

Controlled burns in Northumberland National Park, UK.
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Non-uniform heat from a hot panel.
Panel represents flame-front.
Flammability at around 300°C.

Changes in heating rate and cylinder
diameter explored.
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Weakly compressible Navier-Stokes.
Convection and conduction.

Heat transfer by conduction.

Inlet and outlet condition on exterior boundary.
No-slip on cylinder.
Continuity of temperature on solid-air interface.

Heat flux boundary condition.




Heat flux boundary condition with non-uniform heating
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Cylinder heat
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# * Number of elements depends on
2 Rayleigh number.
0.: e 20K-40K elements.

e « UMFPACK direct linear system solver.
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Isothermal and uniform heating results found to be in good agreement with literature.



(b) I = 4 mm and Jp = 40 kW /m?

Flow and temperature profiles.
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Flow speed against
vertical position above
cylinder for 2 mm
(blue) and 4 mm (red)
cylinders.

0.06

|uf m/s 0.04

0.02

0.5 0.6 0.7 0.8 0.9 1

*  2mm and 4mm cylinders considered.

* Larger temperature profiles for larger (and hotter)
cylinders.

» Stronger buoyant flow above larger (and hotter)
cylinders.
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Cylinder temperatures for various
cylinder sizes and heating rates.
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Larger heating rate leads to larger
average and maximum temperatures.

Larger cylinders lead to larger
temperatures.

Significant flammable vapour produced
at around 300°C.

Larger fuels produce more flammable
vapour.

More flammable vapour produced at
larger heating rates.




Summary

2D laminar natural convection flow around cylinder.
Heat received from a hot panel.

Larger cylinders found to produce significantly more
flammable vapour.

However, stronger vertical flow around larger cylinders.

Stronger flow would dilute the mixture thus reducing the
possibility of ignition.
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