Pool Fire Example
Normally, most accidental releases lead to concern only about concentration impacts. If a
flammable liquid is released and it becomes ignited, other impacts such as thermal radiation and
sensible heat can become important.
The CHARM® software has been used to illustrate the multiple impacts that can occur from a
pool fire. In the example approximately 6,000 gallons of Allyl Chloride is spilled into a diked
area 25 feet in diameter. The spill occurs in an area with terrain features.
The thermal radiation impacts of 1, 15, and 30 kW/m2 are shown in Figure 1and Figure 2. Figure
1 shows the impact at ground level. Terrain features partially blocks the radiation so the impact
footprint is not symmetric about the fire. Figure 2 displays the three dimensional view of the
radiation. The effect of terrain blocking the radiation can also be seen in this figure. A “broken
shell” effect is given. If the terrain were flat, the radiation impacts would appear as smooth,
symmetric domes over the pool fire.
A plan view of the air temperature impact in the plume at 50 feet above the surface ensuing from
the fire is shown in Figure 3. The temperatures plotted are 100, 150, and 500 °F. The plume is
going up and although ground level radiation impacts can be felt, the increased temperature of
the air and fuel involved in the fire does not significantly impact the surface. The three
dimensional view of the temperature impact is shown in Figure 4. Since there may be nearby
structures with people present, it is important to remember the potential impacts at elevation and
not just ground level.
Finally, the concentration impacts of the unburned Allyl Chloride are shown in Figure 5 and
Figure 6. The concentration impacts are for 1, 10, and 100 ppm of Allyl Chloride. The impacts
are from the Allyl Chloride that is unburned in the pool fire and makes it to the open atmosphere.
When a species contains chloride and is involved in a fire, CHARM also estimates the Phosgene
release rate. In this case the estimated Phosgene release rate is 2,260 lb/hr. The Allyl Chloride
release rate in the fire is calculated to be 14,900 lb/hr. The phosgene release can also be modeled
with CHARM.
The concentration impact in the plan view in Figure 5 is at 25 feet above ground. As was the case
for the temperature impacts, the unburned Allyl Chloride is going up and the ground level
impacts are minimal. The concentration plume outline in the three dimensional plot is similar in
shape to that of the temperature plume.

Figure 1 Thermal radiation from pool fire at ground level. Terrain features partially block radiation.

Figure 2 Thermal radiation from pool fire in 3D. Terrain features partially block radiation.

Figure 3 Temperature footprints from pool fire at 50 feet above the ground.

Figure 4 Temperature impacts from pool fire in 3D.

Figure 5 Concentration impact at 25 feet above ground of unburned material from pool fire.

Figure 6 3D concentration impact of unburned material from pool fire.

