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In this paper, FLUENT CFD software is used to simulate the flow of supercritical nitrogen coolant around an experimental rocket engine nozzle configuration. The ultimate goal of this research is to build a one million pound thrust rocket engine.  The CFD analysis presented herein focuses on the inlet and outlet regions to the coolant passages in the wall of the combustion chamber where the flow diverges or converges while making a 90 degree turn. In these regions of the flow, the fluid is stagnant, causing a reduction in the convective film coefficient.  The heat flux from the combustion chamber is so large, that even a small region of low convective heat transfer could result in a significant local increase in combustion chamber wall temperature, potentially leading to thermally induced structural failure. GAMBIT/FLUENT 6.0 3-D Finite Volume CFD code using the k-e model and the NIST-12 database to model the supercritical nitrogen as a user defined fluid is employed for this analysis.  Results presented include the film coefficient as a function of coolant flow rate and flow regime velocity fields.
