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	Title: AeroKinetics: data-driven scale-up of high performance supercritical CO2 drying processes
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	Abstract: The commercialization of supercritically dried aerogels has been hindered due to the lack of reliable process data required to design and scale-up continuous and batch supercritical CO2 drying processes. Up to now, there is no equipment available with a scale between laboratory autoclaves and fully integrated pilot/demonstation plants, which limits and sometimes makes it impossible to transfer the knowledge from the lab to the industry.
 
AeroKinetics is an open platform for research and industrial partners to fill this gap. It is a fully integrated processing equipment which can operate as a continuous supercritical CO2 drying unit for particles up to 1 mm or as a batch drying unit for monolithic aerogel forms. It possesses large flexibility to achieve a wide range of processing conditions required to evaluate the broad range of aerogel materials. The integration of solvent and CO2 recovery using  a cascade of flash separators and adsorption columns together with CO2 recycling makes possible to evaluate the effect that these subprocesses have on the stability, performance and energy efficiency of the overall process. Moreover, the seamless integration of real-time inline analytical techniques such as high-pressure Raman spectroscopy enables the validation of multi-domain process models and further optimization of the supercritical CO2 drying process.
 
AeroKinetics was design to be Industry 4.0 enabled, allowing the seamless handling of data. This allows a real-time access to the enormous amount of data generated during the operation of the equipment which can be fed, analysed by flowsheet simulators, surrogate and artificial intelligence models. The validation and parametrization of this models will open the opportunity no just to properly size the required equipment but also to develop the most energy efficient drying profile, allowing an agile transition of aerogel products from the lab to the commercialization. 
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