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Local Burning Behavior of Wind-driven Flames
Under the Influence of Mixed-Convective
Turbulent Flow Conditions — Development of a
Unified Local Mass Burning Rate Correlation
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Experiments were conducted to investigate the burning behavior of wind-driven turbulent fires
stabilized over a condensed fuel surface. A controlled turbulent crossflow environment was established to
examine the impact of external flow velocity and turbulence intensity on the flame profile parameters and
mass burning rates. To address the complexities of practical flame spread scenarios, a mixed-convection
parameter &y in the form of GT'xl/l/)Zz was defined, encapsulating the combined effects of momentum,
buoyancy, and flow turbulence. Furthermore, the property of fuel (in terms of mass transfer number B)
was integrated into the mixed-convection parameter (&) to establish a fuel-dependency factor within the
formulation. The interdependence of flame characteristics and the mass burning process was observed
using &y, that yielded several meaningful correlations. In this regard, a power-law trend was obtained
between flame standoff distance and the dimensionless parameter &. Finally, the local mass burning rates
were estimated and plotted against the mixed-convective parameter (¢x), resulting in a unified local mass
burning rate correlation. This correlation incorporates the fuel dependency aspect in its formulation and
applies to both laminar and turbulent crossflow Environments.
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