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At the University of Tennessee at Chattanooga (UTC), research continues on the development and optimization of continuous flow enzymatic microbioreactors.  Because of physical phenomena particular to the reduced scale, these very small devices have the potential for dramatically increased effectiveness (e.g., higher purity of product) over their larger counterparts.  Applications for such microreactors include the production of beneficial drugs and the cleanup of toxic waste streams.  

Since microreactors are such a new technology, little is known about how to optimize their design.  Experimental testing of various reactor geometries yields valuable information about which designs are the most promising.  However, testing can be both time-consuming and expensive, and the myriad of possible configurations (e.g., channel lengths, widths, flow obstruction shape and packing density, etc.) demands that testing be performed efficiently.  One way to achieve such efficiency is to combine an experimental test program with computer simulations.  By developing computer models of flow and reaction within the reactor channels, investigators can evaluate how changes in geometric and flow configurations affect reactor performance.  Experimental tests are used to validate the models, and computational results are used to steer future tests.  In this way, the approaches complement each other, and the design and optimization process is significantly enhanced.  

In a previous study, the authors established the feasibility of using computational modeling to simulate the complex physics that occurs within enzymatic microreactors.  This paper builds upon and extends this prior work.  The commercial code CFD-ACE+, developed by CFD Research Corporation (CFDRC), is used to perform the simulations.  The beneficial effect of reduced scale is quantified, and optimized reactor configurations are identified for a hydrogen peroxide/catalase reaction.  Results are compared with experimental data to demonstrate the accuracy of the numerical model. 
