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New product development through process optimization
based on functionality evaluation of combustion reaction
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The thermal fluid simulation based functional evaluation of furnace system was carried out. Upon
investigation of silica nano particle as a new commercial material, this work aimed to establish a versatile
method for controlling the particle size distribution. To achieve the technical targets, controlling the
chemical reaction and thermal heat in the flame was required. However, quantitative measurement of the
flame temperature or the chemical population in the flame was quite difficult. Therefore, we tried to apply
numerical analysis by decomposing the system function based on the idea of quality engineering
method. At the 1% step, a partial evaluation of the separated function was validated. Next step was
expanding this validated method to the whole furnace system. Then we achieved high reproducibility of
the functional evaluations and acquired a robust engineering information (RE information) for the whole
system.

By using the RE information, optimization and modification of the system was carried out and silica
nano particle quality improvement was achieved. Through this work, we established an evaluation method
such as a numerical simulation combined with quality engineering. And the technic for controlling size
distribution of silica nanoparticle was obtained.
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