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We can save much time and cost required in R & D for selecting a proper heating technique of chemical
processes by applying multi-physics simulation. One example is exhibited here in which the catalytic
dehydrogenation on Fes3Os catalyst bed is driven under microwave heating in comparison with
conventional electric furnace heating. COMSOL Multiphysics enabled to simulate and visualize the
distribution of electric field and its loss into heat in the catalyst bed, finally giving the temperature
distribution in the catalyst bed using those simulation results. The reaction yields and reaction rate constant
were derived using the Arrhenius parameters obtained by the reaction experiments using an electric
furnace by combining with the temperature distribution obtained by the simulation. The obtained values
of the reaction yields and rate constants were in good coincidence with the experimental data obtained in
the real experiments performed using microwaves. This excellent example shows that a R & D strategy
using multi-physics simulation can replace the practical experiments in the R & D when it is designed in
a proper mode. The author proposes “Labless Research Package” using the multi-physics simulation in
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order to enhance “Carbon Nuetrality” in chemical industries and material industries.
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® Microwave heating 600 degC|
Microwave heating 500 degC|
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