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It is estimated that 60 million residential gas-storage water heaters
are currently operating in the United States. The emissions
produced from these devices account for 30 tons of atmospheric
nitric oxide annually. Optimization of combustion in current
economical burner designs, to reduce emissions and expand
operating fuels/conditions, requires a greater understanding of the
fuel mixing and combustion process inherent with the pancake
burner. The fuel mixing process in the primary-entrainment region
of a commercial burner was studied via two laser diagnostic
techniques. Planer laser induced florescence and particle image
velocimetry were used to characterize the scalar fuel concentration
field and air-fuel velocity field of an operational in-situ pancake
burner. Two primary parameters were varied, the burner geometry
and fuel nozzle architecture, to learn the effect on the turbulent
mass and momentum transport phenomena important in the fuel
mixing process. Results of the parametric study were used to
resolve the primary air-to-fuel ratio as well as the local air
entrainment coefficient from different operating conditions. Varying
fuel nozzles and burner geometries showed different air-fuel ratios
at the burner entrance closely correlated with Reynolds number.
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