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Application of optical diagnostics to near-wall fire phenomena: a case study on flame
spread over solid fuels

The study of flame spread over solid fuels has been explored extensively in both the fire safety and
solid propellant literature over the past 50+ years. In the context of fire safety research, the
framework for predicting flame spread over solid fuels as a function of exterior factors has been
largely based on coarse measurements (e.g., video measurements and point-wise thermocouple
measurements). The process of flame spread is, however, controlled by a complex interaction of
solid and gas phase processes occurring at the interface of a reactive wall. The use of such coarse
tools do not sufficiently resolve the phenomena that control flame spread. Optical diagnostic
techniques were employed to more adequately resolve the mass and heat transport involved in
flame spread. This includes the use of phosphor thermometry (PT) for 2D resolved surface
temperatures, CH* chemiluminescence, OH planar laser induced fluorescence, and 1D Hybrid
Rotational Coherent Anti-stokes Raman Spectroscopy (HRCARS). The combination of these
measurements allowed for novel coupled solid and gas phase measurements that have provided new
insight into the process of flame spread. This presentation will cover the benefits gains by the use of
these techniques in the study of flame spread, and will highlight future opportunities to apply laser
diagnostic techniques to near wall fire phenomena.



