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YSZ (Yttria-stabilized zirconia) films are important materials for advanced energy systems. They are used as thermal barrier coatings (TBC’s) for protecting high temperature components and as the electrolyte in solid oxide fuel cells (SOFC’s). A chemical vapor deposition (CVD) method for applying these coatings would offer significant advantages over the current electron beam physical vapor deposition (EB-PVD) application method for TBC’s or for the electrochemical CVD (ECVD) method currently used for SOFC electrolyte.  Computer modeling of CVD experiments at Oak Ridge National Laboratory provides understanding of the complex mass transport and reaction kinetics involved in this process and will guide future scale-up efforts.

A one-dimensional model for the stagnation point flow reactor is a good representation of the mass and energy flow in the system but includes only a simplified set of chemical reactions. This model provides a design tool for optimizing laboratory-scale reactor configuration and operation parameters. A full three-dimensional model using commercial software yields a detailed simulation of the reactor geometry and full multi-step reaction kinetics. With validation this model will be used for design of coating processes for commercial-scale energy system components.

