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ABSTRACT

Elevated CO, concentrations in indoor environments impair the cognitive performance
of occupants therein; therefore, advanced technologies that suppress such increases are
required. Herein, utilizing microalgae with a high photosynthetic capacity, we developed
an indoor tube-type photobioreactor (TPBR) and comprehensively evaluated of its CO,
fixation performance and cultivation characteristics. Data analyses under indoor
environmental conditions demonstrated that the TPBR achieves a CO, removal efficiency
of 656-97% and CO, fixation rate of 0.33-0.48 g L't d7?, indicating high carbon-fixation
capability. Increasing the circulation flow rate yields improved light environment and mass
transfer, resulting in enhanced specific growth rates and shortened doubling times.
Conversely, biofilm formation on the inner surface of the glass tubes reduced the light
transmittance and acts as a limiting factor for the specific growth rate. Moreover, dissolved
CO, concentration effectively captured changes in the photosynthetic response,
demonstrating the utility of the TPBR as an indicator for optimizing operational conditions.
Finally, in addition to its functional performance, the TPBR exhibited strong visual appeal,
and exhibition-based evaluations confirmed its high potential for integration into

architectural spaces as an environmental design element.
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