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Abstract : Rotational motion in the atmosphere around a fire may have a profound influence on the fire plume. This
process underlies the occurrence of fire whirls. Fire whirls are rare but highly destructive phenomenon which were
observed in a large forest, urban and building fires. The present study aims to investigate of the effect of of rotation
strength on the fire whirl characteristics expeimentally. Experiments are performed for various sizes of fire source
with different rotation strength. From the experimental observations, it is noted that the mean centerline temperature
is gradually increased and mean radial temperature is decreased as increases rotation strength. The characteristic mean
flame height of fire based on the visible observation is increased as increases of dimensionless swirl parameter, & /a,
represented by swirl induced motion to buoyancy driven motion.
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& : Angular velocity [rad/s]

I3 Circulation [m’/s]

ro : Radial distance from the centerline, Pool
radius [m]

@ : Heat release rate [kW]

Q" : Dimensionless heat release rate

D' : Characteristic pool diameter [r]

m, : Bumning rate of fuel per unit area [kg/m’s]

AH : Heat of combustion [kJkg]

Ar 1 Surface area of fuel "]

cp @ Constant pressure specific heat [kJ/kgK]

Z;  : Flame height [m]

z  : Vertical distance along the centerline [m]
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oFeh A
0 : Ambient value
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(a) Photograph of experimental set up
Fig. 1. Experimental apparatus and Schematic view
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Table 2. Characteristic pool diameter and angular velocity

Pool Size [cm) D’ [em] & [radss]
4 637 00
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