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Optimal control of concentration of reactive substances at indoor space using source-receptor
relationships
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Abstract: In case of dispersing a rarefied gas such as an aromatic agent in indoor air, it is necessary to control the
concentration within a range where it works and is not harmful to humans. However, it is challenging to optimize
the concentration distribution by controlling the amount and location of generation of rarefied gas. This study
performed the concentration control for reactive substances by using an inverse estimation method called the
Source-Receptor (SR) method with CFD simulations. The differences in optimal control results were compared
among three cases: without reactivity (base), with decomposition, and with decomposition and adsorption.
Regarding the source location, sources on the upwind side of the calculation domain were typically selected. The
source arrangement was different only for the decomposition-adsorption case. Errors in concentration increased in
the order of base case < decomposition case < decomposition-adsorption case, indicating that the reactivity makes
the concentration control more challenging.
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